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Aberdeen, S. D., reservoir, rectangular, fire serv-
ice, *260

Aberthaw Construction Co., Boston, concrete
briquettes, tests, *275

Abutment, repaired with concrete, *337
wooden, costs, Trent River bridge, *44

Adams, F.:
Water-filter of new type, tested at Toronto, em-

ploys "drifting sand" principle, *464
Aero tank, tests, Baltimore, *521, e 511
Aeroscope, Panama-Pacific Exposition, *423
Affleck, B. F., becomes President of Universal

Portland Cement Co., *215, e 191
Agriculture department, office of public roads and

rural engineering, e 65, 312
Air analyzer, cement tests, 737
Airship raids, e 158
Akron, Ohio, filtration plant, *580

refuse disposal, plants, *63
Alaska, coal, free, n 118

railroad, report of work, n 817
railroad, U. S. government, *482, e 477, e 479
road, construction, costs, *764, e 761

Alaskan Railway Commission, resolution passed by
American Society of Civil Engineers, n 216

Alien Labor Law, e 36, e 287
Arizona, e 65, n 91, n 381
delays, subway work, n 29, n 381
New York state, amended, 343
unconstitutional, 61
upheld, 311

Allen, V. D.:
How Cleveland fixes sizes of courts and yards,

*614
Allison, L. W.:

Co-operative road administration plan aided by
post card bulletins, *143

Alton, 111., sewer tunnel, 181
Aluminum sulphate, water purification, abs. 394
American Bridge' Company, exhibition of full-size

sections and typical steel construction at
Panama Exposition, n 819

American Concrete Institute, e 158
Wason medal, n 248

American-Hawaiian Steamship Co. pier, San Fran-
cisco, *231

American Highway Association, road laws, 249
year book, 602

American Institute of Electrical Engineers, status
of engineer, 248

American Railway Engineering Association, com-
mittee work, assigned, 526

convention, Chicago, 411
railroad, economies, 370
summary of work, 374

American Society for Testing Materials, M. S.

Merriman elected president, n 818
American Society of Civil Engineers, annual meet-

ing, 122
appropriation for committee work, 728
committee work, e 128
district organization, 570, e 574
endorses plan of Alaskan Railway Commission,

n 216
needs, e 67
represented. New York State constitution, revi-

sion, n 92
special technical committees, rules, 121

American Society of Mechanical Engineers, Boiler
Code Commission, summary of work, e 220

American Waterworks Association, convention,
e 573, abs. 643

^
Illinois section, filter, abs. 338
National Waterworks Association proposed, 635

American Wood Preservers' Association, member-
ship, 155

Angler, F. J.:
Sill ties—treated or untreated timber, or con-

crete? *105
Aqueduct, construction, Winnipeg, *594, e 573

Los Angeles, irrigation, n 31
Arch, tile, floor, tests, *432
Architect, licensing, Illinois, e 190

registration, e 706
registration law in N. Y., 706, 743
report of licensed, 1 533

GENERAL INDEX
Ar^ntina, Cacheuta, hydroelectric plant, n 283
Arizona, Lyman dam, failure, *hZl
Arkansas, drainage, plant, *41
Armstrong, J. W.:

Baltimore filters abound in useful hints on con-
crete construction and design, *583

Arrowrock- dam, valves, *208
Ashburner, C. E., city manager of Springfield,

Ohio, 169
Ashland, Wis., water-rate, decision, •805
Asphalt, rehabilitation plant. New York, •647

still, wooden column, failure, n 125a
Asphalt pavement. (See Pavement, asphalt)
Asphalt plant, Rio de Janiero, *737
Associated Factory Mutual Fire Insurance com-

panies, dry rot in timber, 336, e 317
Atchison, Topeka & Santa Fe, solves problem,

Chicago freight terminal, n 819
Atlanta, Ga., garbage disposal, case 777, e 761
Auditorium, Panama-Pacific Exposition, •237

lighting, *238
Auerbach company, factory building, *177
Austirt, Texas, dam, reinforced concrete, •672.

e 669, *707, »750
Automobile, electric, street sprinkler, Calgary,

Can., *117
geological survey work, costs, ^490
"Jitn«y" bus, e 221

Los Angeles, e 513
road-inspection, Wisconsin, n 814
traffic, Massachusetts, 111
truck, costs, e *211

for snow removal, *215
freight, costs, *403
garbage collection, Los Angeles, 394
handling, 52
hauling concrete, *469

:

load limit, n 262
moves heavy machinery, *786 I

ordinance, Chicago, 727
road, sprinkling, costs, *520

B
Bainbridge, C. N.:
Compares costs of bridges for grade crossing

elimination, abs. •770, e 761
Baker, H. S.:

.

Chicago's New Tunnel and Pumping Station,
,

Part II, *103, e 157 !

Baltimore, Fallsway viaduct, construction, *544
filtration plant, construction, •583
sewage treatment, tests, *521, e 511, 1 784

Baltimore Sewage Commission, treatment of sew-
age, experiments, e 219 i

Bancroft, G. H.:
;

Water turbine characteristics, ^45, e 35
Barbour, F. A.:
Low-lift centrifugal pumps at Akron will oper- !

ate under unusually varied conditions, •SSO
Barge, concrete, Panama Canal, ^684

self-propelled, Mississippi River, 312
Barge Canal, New York, appropriation, n 568

160 miles onened, n 539
Barren Island, garbage reduction plant, odor elimi-

nation, e 793
Barrett, F. L.:

Pumping through well points aids excavation in
!

quicksand, 277
]

Bartow, E.:

Treat Illinois sewage with activated sludge,

abs. *421

Battleship, propulsion, turbine-electric, e 607
|

Beam, concrete, forms, ^120

design, method, nomographic chart, '809
|

shear. *25

steel I tests, Cornell University, 746
Beaumont, Texas, water terminal, *721

I

Belgian Relief Commission, organized by engineers,

•538, e 511

Belle Fourche project, siphon, wood stave, failure,

*632

Belle Isle Bridee, Detroit, fire, wrecks, 599

replaced, *633
.„,

,

Bendine machine, for structural shapes, •214

Bennett. J. G.

:

Remodeled high-speed mower, cuts large weeds
j

and brush, '119 I

e, editorials: n, news of the week
•, illuBtrated articles; I. letters to the editor;

Biersach, F". M.:
Unwieldy tanks are raised to steel supports at

wood block plant, •629
Bilger, H. E.:

Believes in eliminating concrete road joints,
abs. 198

Binghamton, N. Y., tree census, n 499
Blasting, hydraulic mining, cartridge, "28
Bloomington, III., locomotive repair shops, *487
Blueprints, discarded, utility, I 88
Boat, drilling and sounding, •766
Boehringer, R. A.:

Collection and use of stream discharge data in
Pennsylvania, ^109

Boiler code, A. S. M. E., endorsed, 471
Boiler Code Commi.ssion. (See American Society

of Mechanical Engineers, Boiler Code Com-
mission)

Boise, Idaho, Arrowrock dam, valves, •208
Bookcase, sectional, •I 276
Book reviews:
Abbott.H. Concrete pile standards, 243
American Society for Testing Materials. Pro-

ceedings of 17th annual meeting, 117
Andrews, E. S. Further problems in the theory

and design of structures, 659
Armstrong, H. F. Descriptive geometry, 405
Backert, A. 0. Ed. A. B. C. of iron and steel,

813
Bakenhus, Knapp & Johnson, Panama Canal, 436
Bowie, W. Primary Triangulation on the One

Hundred and Fourth Meridian and on the
Thirty-ninth Parallel, in Colorado, Utah,
and Nevada, 55

Burchard, E. F^ Production of coal in 1913, 55
Burrows, C. H. Oxyacetylene welding and cut-

ting, 658
Carnegie Library of Pittsburgh, Air condition-

ing, 55
Church, A. H. Science and practice of manage-

ment, 179
Conklin, C. D. Structural steel drafting and

elementary design, 306
Dales, J. H. Manual of mechanical drawing, 56
Dana, R. T. Handbook of construction plant, 497
Daniels, F. E. Operation of sewage disposal

plants, 563
Davies, J. P. Engineering office systems and

methods, 498
Deussen, A. Geology and underground waters

of the southeastern part of the Texas Coast-
al Plain. U. S. Geol. survey, water suddIv
paper No. 335, 149

Dougherty, R. L. Centrifugal pumps, 532
Eddy, H. P. American sewerage practice, de-

sign of sewers, Vol. I-II, 149, 466
Engels, H. Handbuch des Wasserbaues, 179
Engineering Directory for 1915, 338
Export trade directory. Edition 4, 55
Ferguson, W. B. Art of Estiinating the Cost of

Work, 532
Fish, J. C. L. Engineering Economics, 625
Fleming, B. P. Practical Irrigation and Pump-

ing, 436
Fortier, S. Use of Water in Irrigation, 243
Griffen, C. L. Machine Drawing, 56
Gullanden, Per. Theory of Foundation Piling,

306
Horton, A. H. Water Resources of Illinois, 55
Howe, M. A. Foundations, 117. Masonry, 467
Interstate Commerce Commission, Report^ 1912,

55
Ives, H. C. Surveying Manual, 56
Jayne, S. O. Wood Pipe for Conveying Water

for Irrigation. U. S. Department of Agri-
culture, Bulletin 155, 149

Jones, W. H. Mechanism of Steam Engines, 210
Julian, Julian. Introduction to Town Plan-

ning, 497
Kershaw, G. B. Sewage Purification and Dis-

posal, 531, I. 814
Knoeppel, C. E. Installing Efficiency Methods,

Kunz. F. C. Design of Steel Bridges, 631
Lauchi, Eugene. Tunneling, 626
McCarty, R. J. Federal Valuation of Railroad

Property, 563

and filler notes.
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Book Reviews: (Continued)
MacGeachy, C. E. A. Who Started the Panama

,

Canal and Its Railroad? 723
McGraw Waterworks Directory, 648
Matthews, N. Municipal Charters, 56
Milan, J. Plain and Reinforced Concrete Arches,

498
Merriman, M. Mechanics of Materials, 117
Metcalf, L. American Sewerage Practice, Vol.

I-II, Construction of Sewers, 149, 466
Mills, A. P. Materials of construction, 813
Moritz, E. A. Working Data for Irrigation En-

gineers, 498
Myers, D. M. Preventing Losses in Factory

Power Plants, 499
National Lime Manufacturers' Association. Pro-

ceedings of 12th Annual Meeting, 1914, 55
Nickel, F. F. Direct-acting Steam Pumps, 658
Oregon State Highway Engineer, First Annual

Report, 243
Paint Manufacturers' Association of the United

States. Education Bureau, Bulletin 46 on
Paint, 55

Parsons, J. L. Land Drainage, 339
Pennsylvania. Water Supply Commission, Re-

ports 1910-1912, 55
Pepperman, W. L. Who Built the Panama

Canal? 499
Perkins, L. Railroad taper, 812

Raymond, W. G. Railroad Field Manual for
Civil Engineers, 723

Richey, A. S. Electric Railway Handbook, 625

Ricketts, P. C. History of Rensselaer Poly-

technic Institute, 118

Rideal, Samuel. Water Supplies—Their Purifi-

cation, Filtration and Sterilization, 339

Riggs, N. C. Hancock's Applied Mechanics for

Engineers, 497
Semenza, G. Graphical Determination of Sags

and Stresses for Overhead Line Construc-
tion, 149

Semenza, M. Graphical Determination of Sags
and Stresses for Overhead Line Construc-
tion, 149

Shurtleff, F. Carrying Out the City Plan, 437

Slocum. S. E. Elements of Hydraulics, 338
Resistance of Materials, 118

Smith, A. W. Materials of Machines, 179

Smith, C. W. Construction of Masonry Dams,
210

Thayer, H. R. Structural Design, Vol. II. De-
sign of Simple Structures, 243

United States Bureau of Standards. Annual
Report for 1914, 149

United States Coast and Geodetic Survey, Re-
port 1914, 55

United States Geological Survey. Water Sup-
ply Papers, Nos. 326-375, 55

United States Reclamation Service. Report on
Iron Canyon Project, 338

United States Surveys Bureau. Report on Col-

lection and Treatment of Philadelphia's
Sewage, 723

University of Minnesota, Current Problems, No.
3,55

Van Omum, J. L. Regulations of Rivers, 436
Weiss, H. F. Preservation of Structural Tim-

ber, 118
Whitten, R. H. Valuation of Public Service Cor-

porations, Part II, 306
Widtsoe, J. A. Principles of Irrigation Prac-

tice, 405
Woodman, A. G.: Air, Water and Food from

a Sanitary Standpoint, 406
Borden, H. P.:

Erection of new Quebec bridge, *80

Boring record, misleading, *554, e 541
preservation, e 1, n 29

Boston, harbor facilities, increase proposed, *642
Revere Beach, coast protection, 429, 1 628

erosion prevented, '429

Boston Elevated Railroad, safety, 300

Bower, T. T.:

Justifiable expenditure for tie treatment, 106
Bouie, W.:

Record leveling on geodetic survey abs. 807
Bowlby, H. L.:

Use of hydrated lime in concrete, abs. 379
Bowser, J. T.:

Complete new track entirely before putting it in

service, 614
Fouling of suction lines at small water stations

overcome, 555
Reinforced concrete for railway water tanks,

•81

Brick, handling, locomotive crane, *60
laying, costs, '90

Bridge, arch., Chester, Pa., 164
concrete arch forms fall, Cleveland, O., '798
construction, Alaska, *764, e 761

Chehalis River, bascule bridge, '17
development, 7

I Fallsway viaduct, Baltimore, *544
I Hell Gate, *568

Bridge construction: (Continued)
New Philadelphia, Ohio, *78

Quebec, *80
Trent River, *44

desigrn, Iowa, 138
double-deck, Kansas City, Mo., *164

erection, *181
fire damage, Phoenixville, Pa., 633

Vancouver, B. C, *633

fire prevention, e 605
floor, •164

creosoted wood blocks, 1 724
foundation, wood cofferdams sunk, *534

girder, pipes replace, •eSS
grade-crossing, cost, •770, e 761

Harrisburg, Pa., Cumberland Valley R. R., •326

Hell Gate, steel handling record made, ^399

lift, construction, •Bll
Monroe Street, Spokane, Wash., *235
placing new span, Harlem River, ^341

placing, railroad, Milwaukee, Wis., *462

plan, Hudson River, failure, n 30
pontoon, construction, 29

railroad, Panama Canal, ^270
Quebec, traction stresses, *492, e 477

reinforced concrete, Kansas City, Mo., ^164

reinforced concrete, unit girders, *172

Sciotoville, riveted truss spans, longest in

America, •799, e 793
Southwark. London, replaced, *720
steel, erection, Spokane, *564

flooring, costs, 300
substructure construction, Memphis, Tenn., *518

railroad, Pekin, 111., *425
suspension. Pacific Northwest. 529
Washington National Forest, n 341

Trent avenue subway, Spokane, Wash., *234
wood, arch, construction, Chattanooga, Tenn.,

•142
eleven-span, I 438

British Columbia, Kettle Valley Railroad com-
,

pleted, n 818

North and South railroad, nears completion, n 818
j

water-right, investigation, n 810

Britton, J. A.:
Development of water power on public lands,

abs. •75
Brown, J. M.:

Preliminary estimating of grading simplified,

610
Brooklyn Bridge, subway connection, ^76

Brooklyn Rapid Transit, tunnels, shaft sinking,
•522

Brotherton, W. H.:
Light traveler cheapens sheeting of trench

across river, ^439
Bubbly Creek, Chicago, sewage, tests, •266

Buenos Aires, Argentina, drainage department,
•304

Buffalo. N. y., Delaware, Lackawanna & Western
R. R. station, •334

Buffalo, Chicago Street viaduct, maintenance, 635
Buffalo, Rochester and Pittsburgh, roundhouse at

DuBois, Pa., *16T, ^290

Building, brick, laying, costs, *90

collapse, frozen concrete, *271

Commissioners and Inspectors Convention, 667
concrete, damage by fire, *240, e 219, n 248

expansion and contraction. *621
construction, auditorium, Panama-Pacific Ex-

position, ^237
Chicago, n 275
San Francisco, *222, e 220
steel bank, 713
underground, ^630

design, Panama-Pacific Exposition, ^229
Edison nlant. West Orange, N. J., *503, e i77

•n 524
elevators and concrete work, ^755
excavation, costs, 68
factory, •I77
floor construction, ^748
hotel, moved. San Francisco, *289
law, Massachusetts, 345
Navy Yard, contractor's bid, n 31
ofllce. Northwestern Mutual Life Insurance, Mil-

waukee, ^205
wind stresses, n 539

railroad terminal, Buffalo, N. Y., •334
restoration, Edison plant, *40, *72
roof, steel, erecting, *310
Stark-Lyman, reconstructed, n 81
steel, construction record. *404
framework, failure, ^507

tenant, court and yard, size determined, *614

Building code. New York. 443
slab formulas change, 759

Bunnell, S. H.:
Education for professional success, *688

Burgess, P.:

Standard apparatus and procedure recommended,
abs. 644

Business, organization, public affairs, e 791
public attitude towards, e 701

Cableway, drag-line, 716, *742

Cacheuta, Argentina, hydroelectric plant, n 233
Caisson, patent decision. United States Supreme

Court, n 787
Calaveras dam, California, *226, n 247
California, road, n 180

construction, costs, 233
state highways, bond issue, 602
storm damage, prevention, 281
Bridge & Construction Co., contract, 332
Highway Commission, road oil tests, *329

Campbellford, Lake Ontario & Western R.R., Trent
River, bridge, construction, ^44

Canadian Northern R.R., construction work com-
pleted, 215

Pacific R.R., engineer corps for war service, 382
Roger's Pass, tunneling record, e 189

Canal, deterioration, prevention, e 637
development, e 637
gate, design, Portland Canal, ^794
Illinois, 727
irrigation, trestle replaced, *525

Car, dumping plant, Erie Railroad, *49

overhang on curve, e 340
testing, *729

Carlisle, J. N.:
resigns as Commissioner of Highways, N. Y.,

e 189
Carr, O. E.:
Underground survey of Cincinnati, *38

Carroll, A. W.:
Electrically operated contractor's plant for build-

ing Kensico dam, *18, e 150
Case, M. B.:
Substructure for new Memphis bridge, *518

Case School of Applied Science, study of cracks in

pavements, 314
Cash register case, U. S. Court of Appeals, de-

cision, e 349
Catskill aqueduct, Cornwall, N. Y., new tunnel, ^514

gate-valve, *181
nearing completion, e 511

Causeway, New Philadelphia, Ohio, *78

Cedar Rapids, hydraulic turbine, *154
River dam, Seattle, *656

seepage, n 91
loss, *656
prevention, 631

River reservoir, seepage, 62
Cement, autoclave test, U. S. Bureau of Standards,

e 637, 655
bags, shaking recovers cement, 815
cost at Constantinople, n 709
handling, bulk, e 285, *309
hydration, 322, e 406
manufacturing, costs, e 783
Portland, hydration, n 174

production, 44
testing fineness with air analyzer, 737
weight per sack, discussion, e 2
industry, e 350
plant, Katni, India, completed, n 398

Channel, river, control, Mississippi River, 42, e 35

Chapman, C. M.:
Economic Side of Sand Testing, e 7^32, *734, ^771,

e 791, *801, 1 813, n 821
Chattanooga, Tenn., bridge, wood, arch, construc-

tion, *142
Chehalis River, bridge, construction, *17

Chesapeake and Ohio Northern Railway, Scioto-

ville bridge, e 793, *799
Chester, Pa., bridge, reinforced-concrete, 164

Chicago, Commission on Ventilation, report, e 542

Civil Service Commission, new administration,
e 606

engineer, municipal official, e 541
Fire Department, hydrant, tests, *483
Fire Limit Commission appointed, 216
freight terminal, problem solved, n 819
garbage disposal, analysis, *84

garbage plant, operating costs, *230
gas main, laying, *182
motor truck ordinance, 727
municipal engineers, pay, n 596
pier, municipal, construction, *778
sanitary district, water power development, pro-

test against abuse of engineers, 184
sewer, intercepting, work to begin, n 820
stock yards, sewage, *266
typhoid death rate, 329
underground utility galleries, *5S
water filtration and sewage disposal, *709
water, measurement, e 761

Chicago & Alton railroad shops, Bloomington, 111.,

•487
Chicago & North Western R.R., bridge, substruc-

ture design, Pekin, 111., *425
Milwaukee bridge replaced, *462

Chicago & Western Indiana R.R., bridge, repair,
*337

Chicago, Milwaukee & St. Paul Railway, electri-

fication, *767
grade crossing eliminated, ^722

•, illustrated articleB; I. letters to the editor; e. editorials; n, news of the week and filler notes.
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Chicago, Milwaukee

tinued)
Snoqualmie tunnel, *193
terminal, Spokane, Wash., *234
Trent Avenue subway, *234

Chicago, Rock Island & Pacific Railway, track ele-
vation, labor, costs, *785

Chicago, West Ridge sewer, construction, *245
Chicago Railway Terminal Commission, report, 758
Chicago River, bridge, construction, *611
Chimney wrecking, 564
Chittenden, Vt., hydroelectric plant, *652
Chlorine, liquid, water filtration, 338
Christian, E. S.

costs, *38
compression,

Only creosote properly applied withstands teredo
abs. *209 '

Church, J. E., Jr.:

Snow survey provides basis for close forecast of
watershed's yield, *494

Chute, water, operation, *456
Cincinnati, O., filtration plant, reconstruction

costs, *581 '

sewage treatment plant, construction
water main, failure, longitudinal

e 573, *588
City manager, problems, 169
Clark, N. W.

:

Sewage aeration at Lawrence and Manchester
compared, 367

Clay, weight, tests, *330
Cleveland, O., building, tenant court and yard, size

determined, *614
Detroit-Superior bridge, concrete arch forms

fall, *798
sewage treatment, abs. 422

Coal, Alaska, free, n 118
deterioration, e 159
handling, telphers, *615
United States navy, replaced by fuel oil, e 66
utilization, e 159

Coal dust, explosion, 41

Coaling station, operation, Elmore, W. Va., *22

Coast protection, bulkhead. New Jersey, *547

Cobb's Hill reservoir, water level gauge, n 558
gauge glass, n 615

Cofferdam, bridge, foundation, *534
pier construction, New York City, *654

Cohoes, N. Y., hydroelectric plant, *352, e 349, *395
e 386

transmission towers, design, *677

Cole, D. W.:
Concrete chute drops water 130 feet from canal

to reservoir, *456

Colorado, road improvement, "'230

Colorado River, irrigates Imperial Valley, 788
Columbus, O., lawn sprinkling, 307
sewage plant, statistics, 492
water consumption, n 561
filtration plant, *576, e 575
water-supply, bacteria, n 655

Column, clamp, concrete, *564
concrete, construction, *470
damage by fire, *241, e 219, n 248
reinforced, 1 339

design, formute, 401
tests, *527

Edison fire, cause of failure, *150
metal, compression formula, e 416
restoring, reinforced concrete, 1 "'150

spacing, factory building, *177
steel, railroad, elevated, New York City,

tests, 136
tests. Bureau of Standards, *549, e 574

steel and wood, design. Port of Seattle Commis-
sion, *233

tests, *527
wooden, weakened by bolt holes, n 125a

Commerce, foreign. New York harbor, n 463
Commissions, industrial relation, e 95
Concrete, block, floor for sewage filter, abs. *333

test, 236
chuted, quality improved, 502

cold weather, *59, *275
columns, *470

cracks in, *160
development of use, 11, e 219
distribution, Pallsway viaduct, Baltimore, *544

effect of heat, *184
effect of sea water, *160
failure, e 189
frozen, cause of building collapse, *271

fused, Edison fire, *240, e 219, n 248
handling, automobile truck, *469

bucket on carriage, *408
for road building, Oregon, *295
on buildings, *309, e 285
operation, abs. *298
record made, Balboa Pier, Panama, 502

lime, India and Burma, 797
materials, rattler tests, 390
mixer, cost, *693

operation, Kensico dam, 199, 213
paving, distributing spout, *205

•194, '

286, 1

'263,

244.

Concrete: (Continued)
mixing, 556, e 542

costs reduced, 816
floating plant, *S9
railroad cars, 59

placing pneumatic, •229, •246
record, 199, 213
world's record, 1 276

plant design, Oregon, •295
preventing weathering, qosU, 486
reinforced, adaptability, abs. 394

bridge unit system, •172
development of use, 11
formulas N. Y. code, e 702

shrinkage in curing, 489
6 and 8-in aggregate, 556, e 542
slab, bridge, tests, ^26

design, ^170, e 244
girderless, 1 180

study with microscope, gs. leo
•301, *320, e 96, el57. e 219, e
1 406

testing, •leO
testing temperature, 710, e 732
tests, slag and trap-rock, 405
warming, with electric car heater, n 182

Concrete Institute, Committee on Edison fire, n 81
Concrete number of Engineering Record, e 157
Condensation, housing of hydraulic turbine, power

house, *194

Conduit, concrete, reinforcement construction, 629
protected by worm gear valve, 531
reinforced concrete, arched, formula, 648, 1 768

Conklin, C. D., Jr.:
Nomographic charts for simple beam design,

Connaught bridge, Vancouver, B. C, fire damage,
boo

Connecticut, Health board, sewage control, n 472
Connecticut Society of Civil Engineers, member-

ship interest promoted, e 792
Connell, W. H.:
Economy in highway work the aim of Philadel-

phia's new unit cost system, 360
Connell, W. H.:
- Wooden smoke-sheathing, Abs., n '?67

Conservation law, Ohio, e 731
Construction, beam design, formula, ^809

costs reduced, advance planning, 565
Method, formula, *807
Time study, 341

Construction plant, light traveler, ^277, *439
Contract, changes, e 351
damage recovered, boring records, misleading,

554, e 541
decision, Washington State Supreme Court, 346
road, *174
site change, California Bridge & Construction

Co., 332
time extension, 435, 463
war and engineering, e 128

Contract work, inspection tyranny, e 447
organization needed, e 792
workmen, selection, 501

Contractor, camp boarding-house management, 662
cost sheet keeping, *535
field office, *816
not a gambler, e 512
point of view, 15
status, e 671
superintending method, changing, e 605

Cooley, L. E., dismissal, e 541

Cooper, H. L.

:

Development of water power on public lands,
abs. *75

Cornwall, N. Y., Catskill aqueduct, Moodna tunnel,
•514

Corrosion, cause by smoke, prevention, n 767
iron and steel, prevention, 392

Corthell, E. L.:

Methods of creating and maintaining channels at
mouths of fluvial and tidal rivers, 42, e 35

Cost data, publicity, 516
Cost keeping, records for the contractor, 535
Cotten, S. M.:

Reinforced-concrete highway trestle, ^54

Cotton, handling, New Orleans, ^402, e 385

Cougha Poort, South Africa, irrigation, n 593

Crane, locomotive, for unloading car of dirt, •28

sand, handling, *60

Creosote, coal-tar, mixtures, 1 150

wood preservation, 398

Creosote plant, management, 145

production increased, America, n 646

protect piles against teredo, abs. ^209

specifications, 144

tests, 144
Cresson, B. F., Jr.

:

New design proposed to protect points on

Jersey shore from the sea, Abs., ^547

Crib, reinforced-concrete, Welland ship canal, ^468

Cross hairs, adhesive, 1 533

Crystal Springs dam, California, 226

Illustrated articles; 1, letters to the editor: e, editorials; n. news of the week and filler notes.

•781

New

Cul«br« Cut, now Gaillard Cut, n 571
mrvey, daily, safety, n 91

Calvert, corrugated pipe siiccescfal, *558

Cumberland, Md., waterworlu, construction, *137

Cumberland Valley R. R., bridge, Harricburg, Pa..
•326

safety record, 103
Curb, concrete, 'SOtf

!
Curve, circular, computini; oifaeta, I S07

D
Dalrton, C. F.:
Substructure conditions fix design of Chicago A

North Western bridge at Pekin, *425
Dalstrom. O. F.:

I

See DaUton, C. F.

I

Dam, Austin, Texas, reinforced concrete, •672,
e 669, •707, •760

Calaveraa, •226, n 247
Cedar River, seepage, n 91
concrete, construction, 199, 213

[

construction, ^176, 202
Euphrates River, ^24
West Fork waterworks, *U7

Crystal Spring, California, '226, n 247
electric power, operating costs, Kensico dam,

•18. e 2
Elephant Butte. N. Hex., 274
failure, Lyman dam, Arizona, •637
Fort Worth, West Fork Waterworks, 1 307
green concrete, uninjured by flood, Los Angeles.

•775
Government, concrete mixing plant, operation,

•89
ice thrust prevention, 800
safety factor, 1 437

Davis, H. A.:
Bureau of Standards on the autoclave test, 665.

e 637
Dayton, Ohio, flood prevention, e 286
Decatur, III., sewage plant installed, '496
sewage treatment, 775

Delaware, Lackawanna & Western R. R., bridge,
reinforced concrete, '172

Buffalo terminal, •334
Denver, typhoid death rate. 403

water consumption, n 675
Derrick, anchored to truck, n •501

car made from steam shovel, •815
light traveling, •439

Detroit, Michigan Central R. R., yard extension,
422

pumping station, coste, 116
transportation needs, 427, e 416

Detroit-Superior bridge, Cleveland, concrete arch
falls, •798

Diamant, S.:

Facilitating timber design, ^296
Suspended beam forms—their advantages and

disadvantages, •120
Diesel engine, on contract work, 1 500

torpedo-boat destroyer, Japan, n 21
use in construction plant. '409, e 386, I 660

Dirt, street, weight, n 87
Ditch, drainage, construction. 725
Dock, concrete, rat proof. New Orleans, 326
Dodge, G. M., American Society of Civil Engineers,

honorary member, elected. 442
Dortmund tank, tests, ^266
Drain, storm-water, Indianapolis, •560
Drainage, plant, Arkansas operation, ^41

Dredge, dipper, rigged as drag, •I 19
operation, ^41

Dredging, drag-line, ^214
Drill, diamond, drives boat, ^439

rock, ^725
Drilling, rock. Sun River, Montana. ^341
Drills and drilling, jack-hammer, operating costs,

90, ^278
Drum claims, Norcross patente, n 787
Drydock, Pearl Harbor, construction, I 57, e 66, ^82

wrecked, Victoria, B. C, 247
Dry rot, timber, 366, e 317, 400
Du Bois, Pa., reinforced concrete roundhouse, 'lO?,

•290
Duluth, paving, day labor, coste, 333
Dump-bucket, used as grab bucket, ^815
Durham, H. W.:
Limito Manhattan pavemente to three standard

types, Abs., 202
Municipal plant reduces asphalt maintenance

cost in New York, Abs., ^238
Value of paving materials disclosed by two years'

service test in New York, Abs., 203
Duty, export, lumber. United States to Australia,

21
Dynamite, safety, precautions, n 786

Eadington, T.:
System in managing camp boarding-house pays

contractor, 662
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Earl, G. G.

:

.

Consolidation of country's waterworks associa-

tion orired at American convention, Abs., 643

Eastman, F. H.:
Construction of Cumberland waterworks, '137

Eastwood, S. K.: .

Concrete mixer serves as a hoisting engine for

excavated earth, 120

Eaton, G. A.:
. , ., j

Pointers on trestle building with easily moved
pile-driver, *501

Eccentric riveted connections, 1 276

Eckert. Otto E.:
Prosen concrete responsible for building collapse,

•271
Eddy, H. T.:

Concrete-steel construction, Part I, Buildings, 56

/Saka's road and bridge-builders face snow,

frozen {ground and glacial floods, *764, e 761

Edison fire. 1 88, •184, n 248
Committee, n 31
effect on building, e 37
girder repairs, n *524

National Board of Underwriters, report, •239,

e219
Edison plant, buildings restored, •40, ^72, 1 627.

repairs, *503, e 477

Education, engineering, e 287
experiment, e 478

English for engineers, e 763

life vs school, e 762
j

vocational training, Wisconsin, e 512 i

Electrification, costs. New York, New Haven &
Hartford R. R., 178

Electrolysis, reinforcing rods, prevention, tests,

465
Elephant Butte dam. New Mexico, 274

Elevator, traveling, use in building construction,

•766
Eliot, W. M.:
Nomographic solutions for formulas of various

types, Abs., ^807

Ellms. J. W.:
Brass screen between sand and gravel eliminated

in Cincinnati filter reconstruction, •SSI

Elmore, W. Va., coaling sUtion, Virginia Railway,
•22

Embankment, replaces wooden trestle, ^525

aod support, 629
Emerson, H.

:

Justifiable expenditure for tie treatment, 106
Employers bill of rights, e 158

Emscher tank, see Imho£f tank

Engineer, advertising, 1 660
Belgian Relief Commission, •SSS, e 511.

city adviser, e 35
civil government corps., e 669
college training, value on construction work,

el90
' commission, e 415
eompensation, *139, e 129
co-operation movement, 766, e 762
co-operation with chamber of commerce, e 253
eoct data, publicity, 516
displacement of consulting, e 255, 279, 280
education, e 97, n 274, • 688, e 703, • 722

A. S. C. E. committee, e 287
Spanish, e 733

licensing:, 757
Illinois, passed House, n 787

loM to profession, Lnsitania sinking, '631

military reserve corps, 472
military training, e 445
minimum charges, n 250
municipal, education, e 96
municipal official, 541
national defence, e 639
natural ability, 1 627
preparatory school education, e 191
promotion, examinations, 715
protest against abuse, Chicago, 184
public recognition, Abs., 261, e 255
public speaking, 1 339

ability, e 637, 1 752
publicity, 718

national movement, 666
recommendations made to New York Constitu-

tional convention, 561, e 543
relation of society to student, e 763
reunions, e 253
salaries not proportionate to training, 695, 1 763
salary, 1 438
sanitation, new fields, e 703
service in war, e 763
status, e 2, e 65, e 254, e 266, Abs., 261, 361, 390,

1 468, n 804
'

A. I. E. E. meeting, 248
study of English, e 763
student member. Engineers' Club of St. Louis, 30
supervising, abolished on United States Reclama-

tion Service, n 787
training in public .speaking, e 190
war service, Canadian Pacific Railway, 382
war services corps, A. S. C. E., 663

Engineer and campaign collections, e 445

Engineers' Club of St. Louis, Student member, 30

Engrineering, achievements, 1915, e 3

civil, Panama-Pacific Exposition, 619

contracting, Panama-Pacific Exposition, 619

education, committee work of National Societies,

697
knowledge, classifying, 696, e 669

profession, e 1

war losses, e 605
relation of society to student, e 763

relation to war, e 670
rural, e 65
state, departmental control, e 703

structural steel, development, 7, e 35, 1 57

war problems, e 95
water-power, e 445, 1 467

Engineering Foundation, n 92, e 157

Board named, 695
Gift, *153

Engineering profession, public recognition, e 189

Engineering Record, "Hints for the Contractor," e 1

News Section, e 1

Engineering societies, committee work, e 36

Philadelphia, plan consolidation, n 32

Erie Railroad, car-dumping plant, *49

Estaca Mining Co., Mexico, waterwheel, *198

Everglades Engineering Commission, canal, n 411

Excavating machinery, 176
operating costs, *182

operation, sewer, Vancouver, B. C, 20

Excavation, costs, trench, *182

ditch, sewer, costs, 278
drag-line machine, moved on plank track, *152

earth, building, costs, *68

canal, *146, n 411
concrete mixer used as hoisting engfine, 120

drag line, *H9
drainage, Arkansas, *41

flood prevention, 429
costs, 176

! reservoir, drag line, *27

I
sewer, costs, 20
sewer, West Ridge, Chicago, *245

with locomotive crane, *28

quicksand, 277
Explosion, coal dust, 41

sewer, Pittsburgh, n 249

Fallsway, viaduct, Baltimore, construction, *544

traveler, *277
Farwell, C. A.:
Tour of West discloses best practice in irriga-

I

tion and power canal design, 23
Fence posts, reinforced-concrete, 451

Fender, pier, suspended, San Francisco, *233

Ferry, aerial, vehicle, *43

railroad. Southern Pacific Company, n 58

Fetherston, J. T.:

Incinerator plant guarantee too strict for fulfil-

ment, 1 813
Methods introduced in New York last win-

ter cut cost and increased speed of snow re-

moval, *640, e 637
Filing, magazines, e 57

Filter, efficiency, Louisville, n 767
reconstruction, brass screen eliminated, *581
sand, source and preparation, n 493
water, liquid chlorine, abs. 338

Filtration plant, construction, Baltimore, *583
costs, Philadelphia, *59, e 573, 1 659
downspouts, e 253
dry feed apparatus, *586
pumping equipment, Akron, Ohio, *580
St. Louis, largest in world opened, n 537
Wheeling, W. Va., political decisions, e 606

Finance, Pan-American financial conference, e 670
Fire law, violation, individual responsible, Penn-

sylvania, 631, e 669
Fire limit commission, Chicago, appointed, 216
Fire prevention, progress, e 670
punishment for negligence, New York City, e 416

Fire Protection Association, convention, 667
Fire resistance, concrete defended, 598
Fire service system, high pressure, Cincinnati,
•590

Fitchburg, Mass., sewage, plant, costs, 427
sewage, tank, abs. *332

Fletcher, W. G.:
Truck used as deadman, *501

Flood prevention, Arkansas, *41
Colorado, Imperial Valley, 600
costs, 176
Dayton, Ohio, e 286
Indiana, 169
Indianapolis, n 250
Los Angeles, n 31
Miami, conservancy act. Supreme Court con-

siders, n 280
Miami district, Ohio, 186
Mississippi river, 429, 522

Flood prevention: (Continued)
Ohio, 29, e 541, e 571
conservancy act, n 250

law, 346
work begins, n 787

Pennsylvania, *109
Sacramento river valley, 227

Floor, concrete, dust prevention, 294
design, *748
factory, *177
form, failure, Ford building, *247

plank, failure, 300
tile tests, *432
wood block, for steel bridge, costs, 300

Florida, brick roads, *452

road, sand-asphalt used, *622, e 670

Fly, aiding by filth, e 511

Foote, C. E.:
Misuse of a good paving material is detrimental

to Florida road development, *452
Sand-asphalt may solve Florida road problem,

*622, e 670
Ford building, Fargo, N. D., floor form failure,

•247
Forest, California, n 389

firebreak, Minnesota, 780
Forest fires, national, east, 407

United States, 306
Forest products federation, e 286
Formula, solving, nomographic chart, *807

Fort Worth, Texas, waterworks, e 307

Foundation, sawdust, Muscatine, Iowa, *496

Fox, "H. H.:
Half-mile concrete viaduct provides double deck

trafficway in Kansas City, *164

Frank, L. C:
Co-operation sought in conducting activated

sludge experiments at Baltimore, *521, e 511
English experiments on sewage aeration re-

viewed as preliminary to Baltimore tests,

*288, e 285
Franks, C. D.:
Kinks in road construction, abs. 197

Fredonia, Kansas, pavement, concrete, costs, *530

Freight, handling, automobile, truck, 52
electric truck, costs, *403

St. Marys Falls canal, 453

Freight, terminal, Chicago, problem solved, n 819
river traffic, e 318

Fry, A. S.:

Scraper dragged from extension boom cleans
berm of ditch, 725

Full crew law. New Jersey, e 385
Fuller, G. W.:
Advances in sewage disposal, 10

Gaillard cut, new name for Culebra, 571
Galligan, W. J.:

Summer municipal wastes, *84

Garbage, collection, automobile truck, Los An-
geles, 394

Garbage disposal, analysis, Chicago, *84

New York City, 442
odor elimination, e 793

San Francisco, *224
San Francisco and Atlanta cases, 777, e 761,

1. 813
Garbage disposal plant, Akron, Ohio, *63

Garbage disposal plant, Chicago, operating costs,

*230
Garbage disposal plant, operating costs, *225

Gas main, welding, *182

Gasoline, in sewer, tests, 457

Gate, automatic, water regulating, *304

cylinder, tests, hydraulic turbine, *485, *690

Gate-valve. See Valve, gate
Gausmann, S.:

Suggestions for concreting street railway track,

535
track concreting costs vary with mixing methods,

*451

j

Gila river, ferry, aerial, *43
' Glaser, J.:

Short subway section in New York involves

many difficulties of design, *448

Goethals, G. W., honorary member of Institute of

Civil Engineers, n 571
Gondola cars, permanent runways, reduce concrete

mixing costs, *816

Good roads year book, n 23
Gorgas, W. C, typhus relief expedition and serv-

ice, n *508
Government dam, Ohio river, concrete mixing

plant, *89
Grade-crossing, bridge, cost, *770, e 761

elimination, *234, e 319, *327

Grade-crossing law, discussion by chief engineers,

455, *674
Giadenwitz, A.:

Telphers expedite coal movement at German
plant, *615

Grading, estimating, formula, 610

•, illuatrated articlea; I, letters to the editor; e, editorials; n, news of the week and filler notes.
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Graham, D. A.:
levels, abs. 204

Well pump inefficiencies due to varying water
Granite, protest against use between car tracka

Kansas City, n 508
tracKS,

Gravel, unloading plant, floating, *60
Great Britain, royal commission, sewage treat-

Great Falls, Mont., hydraulic turbines for nower
company, *183 *^ "

Great Falls terminal line, electrification *767
Greeley, S. A.:

'

Reject untried sewage treatment methods for
Decatur, abs. 775

Greenlaw, R. W.

:

Twenty-ton valve lowered down 250-foot shaft
in 20 min., *181

Gregory, J. H.:
Multiple flow chambers in Imhoff tanks *433

Grouting boxes, Georgia road, *342

H
Hagar, E. M., resigns as president of Universal

Portland Cement Co., *215, e 191
Hagar Portland Cement Com^jany, receives char-

ter, n 787
Hammer, steam, for driving wood sheeting, *245
Hammond, H. D.:

Diesel engine for the contractor, *409, e 386,
1 660

greater care in employing workmen will pay
the contractor, 501

Hammond, L. M.:
Preliminary estimating of canal excavation,

*146
Harbor, improvement, San Francisco, *225
Harding, H. McL.

:

Beaumont water terminal will be built in units
*721

Hardman, R. C:
Nothing heavier than two-by-four used for tall

pier forms, *726
Harecastle canal tunnel, England, *234
Harlem river, bridge, placing new span, *341
Harlem river section. New York City, suDway,

construction, *616
Harris, F. S. M.:
Tower of jewels at Exposition a 435-foot sky-

scraper on two-hinged arches, *112
Harrisburg, Pa., bridge, concrete, *326
Hartwell, D. A.:
Cement gun used on Imhoff baffles at Fitchburg.

502
*'

Factors in design of Imhoff tanks at Fitchbure,
abs. *332

Haskell, A. C:
Superintendents can save money by short time

studies, 341
Hatt, W. K.:

Indiana's flood problems outlined, abs. 169
Hatton, T. C:

Protecting Milwaukee's water supply, abs. n
559

Haulage, electric, Harecastle canal tunnel, Eng-
land, *234

Hay, W. M.:
Concrete rings, superimposed, sunk to form San

Antonio pump pit, *741
Hazen, A.:

Progress in water supply, 5
Health, statistics, n 77
Health department, publicity, e 254
Heater, electric car, used for warming concrete,

n 182
Hell Gate bridge, construction, *568
Henderson, C. E.:
Guys steady high steel tower during moving,

410
Hendrick, C. W.:

Co-operation sought in conducting activated
sludge experiments at Baltimore, *521, e 511

Hetch Hetchy, dam, construction, *226
water supply, e 446

Hill, N. S., Jr., American Waterworks Associa-
tion president, *635

Hillberg, A. G.:
Central hydroelectric plant of 50,000 horsepower

replaces ineflScient separate units at Cohoes,
Pt. I., *352, e 349, *395, e 386

Cylinder gates increase turbine efficiency, *485,
*690

Hiller, J. A.:
Cincinnati builds high pressure fire service sys-

tem, *590
HinchliflT, G. E.:

Build first floor on form work before pouring
basement walls, 694

Hindia dam, Euphrates river, *24
Hoist, one drum, without derrick, '*120

steam-driven, two speeds, 205
Holbrook, E.:
Some actual railroad contingencies and what

ENGINEERING RECORD INDEX TO VOLUME 7.

I

Hollingsworth, C. H •

I

b'ad 'ground.' ^ts' "' "'""'""'' '"^""^ «"

;

Holmes, G. A •

Investigations of explosibility of coal du.t. .b..

Holtwood plant, Pennsylvania Wat*r & Power Co

Honolulu, road building, e 158
Hoover, C. B •

Hoovey, C. P.:
Columbus waterworks makes its own alum-.

Horrocks, H. E.:
^'^

k1 fifioi*
'°"''«'""««°" o' treated Doug-

Horton, R. £..•

^''Tor'L,T'''^*''^"°"' j"^'''y wood-stave pipe i""^- hydraulic, n 693for waterpower penstock, *3B6 I

J«me8. E. W.:
House, moving, Chicago, •694
Housing, fire protection, 667
Housing problem, health, e 607
Howell, W. A.:
Pavement troubles along car tracks eliminated,

Hoxie, P. J.

vii

lowa-Stat« EnKineerinir Society, oppoaea aanrie*
bureau. 279

Iowa Technical Service Bureau, oppoaad, 279
Iron, ore production, 102

pis. production, United SUtes, 429
waah water nalvage. 075

Iron and cteel. structural ahapea prodoetion, n 787
Iron in water, n 626
Irrigation, aqueduct, Loa Angelea. n 31
daU, 674
development, 13
extent, Wyoming, n 647

LTP?''*^'
Valley. Colorado river, ample, 788

t|nilippinei. bamboo waterwheel. e *814
Texas, direct-exploaion pump ujed, 'Sfte

Irrigation and power canal, deaign, practice. 628
Ithaca. N. Y., filtration plant, '686

Hu^ber! K S''"
^'"' ^^'**""^ construction, 107

Covering pVotects large penstocks from freezing.

Hunt, G. M.:
Temperature changes in wood under treatment,

Hyde, C. G.:
Multiple flowing-through chambers in Imhoff

tanks, abs. 72
I

Hydrant, tests, Chicago fire department, MSB
Hydrauheking, slotted pipe, »534
Hydroelectric bill. Federal failure, e 317
Hydroelectric development, 6

public- land, *75
tail-tunnel, 380, e 350

Hydroelectric number of Engineering Record,
e 349

Hydroelectric plant, Cacheuta, Argentina, n 233
Chittenden, Vt, *652
Cohoes, N. Y., *352, e 349, *395, e 386
design, 467
energy, New England, n 613
Milledgeville, Ga., *372
Seattle, penstock breaks, *471

reservoir, leakage, 508
Tallulah Falls, Ga., *378
Tennessee Eastern Electric Co., *175, 202
transmission towers analyzed, Cohoes, *677
units, largest in world, 377, 1 533
Waucoma, Iowa, *453

Hypochlorite, water supply, Milwaukee, n 658

I

Ice-house, Lake Hopatcong, construction, *50
Illinois, architects, licensing, e 190
Board of Health, eng:ineering staff, recom-

mended, abs. 185
public works, single department recommended,

758
Univ., civil engineering department, F. H. New-

ell, head, *599

Imhoff tanks, baffles, cement gum used, 502
chamber, flowing-through, 72
Decatur, III, *495
Fitchburg, Mass., abs. *332
irrigation, odor elimination, *748
multiple flow chambers, *433
Rochester, N. Y., *679

tests, *266
Imperial Valley, Col., fiood prevention, 600

irrigation, Colorado river, sufficient, 788
Indiana Sanitary and Water Supply Association,

water supply discussion, 313
Indianapolis, Ind., pumping station, 208
storm water drains, *560

Indianapolis flood-prevention bill, amendment, n
250

Indo-China, water hyacinth, utility, n 692

Influence line, time savers, use, 517
Interborough and Brooklyn Rapid Transit lines,

new East River tubes started, *810

Interborough Rapid Transit Co., safety record,

e 180

Interstate Commerce Commission, anti-trust de-

cision, e 637
land valuation, 424

railroad, reform, e 1 '

railroad statistics, *453

valuation, 622
valuation conference, e 701 ,

valuation division, 324they cost, abs. 774 ,

, Illustrated articles: 1, letters to the editor; e, editorials; n. news of the week and filler notes.

Maintenance cost system on U. 8. exprnmrnUl

Jennings, C. A.:
Liquid chlorine reduoea coat at Bubbly CrMk

filters, abs. 838
Jensen, J. N.:

Economic design of concrete slabs, 'no
Jitney bus. See Automobile, "Jitney" bus
Johnson, Nathan C:

''""e°"^i."4"or,'iT.ir^?'
"''*' • ''^' ''-"'

Use of microscope in tiie study of concrete •»»
M60, M94, •263. •801, '320. e Me 167
e 219. e 285. e 318, 1 244, I 406

'

Johnson, R. D.:
Tail-tunnel regulation suggeste new opportuni-

ties in hydroelectric fleld, 380. e 360. I 627
Johnson. R. P.; .

w*<

Large reinforcednroncrete crib used for Wellana
ship canal entrance. •458

Johnson grass, poison, e 784
Johnston. H. F.:

Special^^hardie cute 20-inch steel pipe quickly.

Joint, concrete, pavement, abs. 198
expansion, water pipe. 197
steel and concrete, rust-proof, n 630

Jones, C. E.:
Wood cofferdam with bottoms sunk for bridm

in swamp, ^534 ^'

Jones-Talbot rattler, teste. 390
Jonson, E.

:

Shear in beams, ^25
Journalism, college, e 702

Karamerer, A. L.:
Specification for a coal ter-cr«o8ote solnUon.

144 •

Kansas City, Mo., brick pavement, 546
broken concrete as aggregiate, •Sie
creosoted block, teste, 86
Twelfth street viaduct, •164

Kansas City street commission, protest against
use of granite between car tracks, n 608

Kaufman, M. L.:
Pipe connecting meters to main jetted under ex-

pensive pavement. 630
Kaw River. Kansas City, bridge, •213
Keaton, E. O.:
Use of six-inch and eight-inch aggregate pointe

to economies in concrete work, 556. e 542
Kensico dam, contractor's plant, electric power.

Kensico dkm, Walhalla, N. Y., construction, 199.

King, C. L.:
Training for the municipal service in Germany

abs. o 96
King, W. B.:
Change of site does not affect contract, 332
Contract time limit binding despite excessive

quantities, 463
Failure to act on application for extension of

time, 435
King, W. R.:

National "Factor of Safety," •133. 1 339, e 127,
1 244

Labor, agencies, e 702
day, paving, coste, 333
England, shortege due to war, e 447
law, public works, e 287, 443

Lake Hopateong, ice house, •eo
Lauchli, E.:

Tests check computed values of surges, ^378
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Law, fire prevention, Pennsylvania, 631, e 669

immigration and contracting, e 95 ^
registration, N. Y., architects, 743, 706

Lawn sprinkling regulation, Columbus, Ohio, 307

Lead wool, calking flexible-joint, pipe line, tesis,

n 85
Lederer, A. W.:

, „ .^ ^
Methylene test unreliable with colloid-beanng

waters, abs. 102
L<«. E. H.:

. , ... u
Motor trucks and trailers in freight houses, bi

Railroads need protection as well as regulation,

121
Letton. H. P.:

. ^, ^ ,

Concrete a plague-eradicator in New Orleans,

325
Levee, construction, hydraulic fill, *534

Mississippi river, 522
Sacramento river valley, *227

costs, Sacramento river valley, *228

Mississippi river, seepage elimination, *552

Leveling. U. S. Coast and Geodetic survey, record,

Abs. 807
Le^'eling machine, road, Ohio, *209

Library, engineering, co-operation, e 351, 1 438

Licensing, architects. Illinois, e 190, n 124, 696

criticisms by architects, e 387

engineer. 757
Illinois passed House, n 787

report by licensed architect criticised, 1 E33

structural engineers, Illinois, n 413

Lime, hydrated, use in concrete, abs. 379

Lincoln Highway Association, 274

Lincoln Memorial, marble column, size, n 619

Linseed oil, use on concrete floors, 294

Literature, technical. National Societies, classifi-

cation, 696. e 669

Little river, drainage project, 429, n 611

Loam, weight, tests, '330

Lockett, A. M.: - , .
How not to waste steam in creosoting plants,

145
Locomotive, electric, Panama canal, touring, *134,

e 127
gasoline, road, construction, *152

Longley, F. F.:
Variations in practice disclosed by water sterili-

zation statistics, abs. *291

Los Angeles, aqueduct, irrigation, n 31

aqueduct suit, decision, 441
automobile, jitney bus, e 513

dam. construction, uninjured by flood, *775

flood prevention, n 31
aewer, assessment, n 91
water supply, 759

Louisville, Kv., Portland canal, seepage, preven-

tion, 785
entrance, single lift lock, *794

water supply, bacteria, n 796

Louisville & Portland canal, public waterway,
n 470

Lowe, H.:
Some factors in painting structural steel, aba.

428
Loweth. C. F.:

Railroads from the engfineering point of view, 4

Lumber, trade, e 286
use in U. S. promoted, 313

Lumber mattress, bank protection, 1 276

Lusitania, American engineers lost, *631

M
McCormick, E. B.:
Importance of grades increases with betterment

of road, abs. 265
McCullough, C. B.: I

Iowa State highway bridges not too heavy, abs.
138

McDaniel, A. B.: 1

Method of excavation for buildings, *68
I

MacDonald, J. A.:
Lake traverses on railroad preliminary work, 48

MacDonald, W. B.:
Drill boat lifts itself out of the water to escape

waves, *756

McGeady, P. A.:
Column forms hold thirty feet of wet concrete,

•470
McGraw Publishing Company, medal, Panama-

Pacific Exposition, n 787
McMillan, F. R.:
Shrinkage of concrete and conditions of ctiring,

•489
Magee, C. L. C:
Graphic method of detailing hip-rafter connec-

tion, •562
Manchester, Eng., sewagre, aeration, e 286, *288
Mandigo, C. R.:
Cement-sand bed best for wood-block paving, 647
Kansas City tries thin brick with sand-asphalt

surface, 546

Map. New York City, official, •eee

Map making, Interstate Commerce Commission,
1 814

Marble, warped monument, 1 *468

Marburg, E.:
Steel structural engineering, 7, e 35, 1 57

Marran, V. P.:

Practical procedure in designing penstocks, *355

Masonry, construction record, 119

Massachusetts, building law, 345

roads, bituminous penetration, *608, e 605
water-power, revision of laws governing control,

n 216
water resources, e 387

Massachusetts Highway Commission, year's work,

1 533
Massachusetts Institute of Technology, buildings,

floor design, *748
instruction experiment, e 478
Mathematical Laboratory, organized, n 138

student training, e 191

Masterson, P. J.:

Patching grouted brick pavements, 662
Mathematical Laboratory. See Massachusetts In-

stitute of Technology
Mead, D. W.:
Developments in the hydroelectric field in 1914, 6

Mears, Lieut.:
First report of Alaskan railroad, n 817

Measuring box, sand and stone, n 90

Medal, Leonard C. Wason, n 248

Medicine Hat, Alberta, Can., trench excavation,
*182

Mellon, M. P.:

Rail support for ditching under railway line, *502

Memphis, Tenn., bridge, railroad substructure, *518

tunnel, shield, rebuilt, *388
Merriman, M. S.:

Elected president, American Society for Test-

ing Materials, n 818
Meter, installation, Detroit, statistics, n 88

water, n 431
Omaha, 712

Mexican Central R. R., bridge, *181

Miami, Ohio, conservancy district, 186
Michigan Central Railroad, Detroit, yard expan-

sion, 422
Microscope for concrete analysis, *98, *160, *194,

*263, *301, *320, e 96, e 157, e 219, e 285,

1 244, 1 406
Mile Rock tunnel, San Francisco, *227

Milford turnpike, Conn., *480, e 477, n 562

Milledgeville, Ga., hydroelectric plant, *372

Miller, M.

:

Long-span roof slab of concrete and tile, *516

Miller, W. E.:
Ashland water-rate decisions explained, *805

Milwaukee, railroad bridge, new span placed, *462

water consumption, n 654
water supply, hypochlorite, n 658

protection, n 559
waterworks, meter maintenance systematized,

*587
Milwaukee, Northwestern-Mutual Life Insurance

Building, construction, *205
Minetto, N. Y., water-power, n 344

Mining, hydraulic, blasting, cartridge, *28

Minnesota, forest, firebreak, 780
Health Board, collapsible hypo plant, *373

Minnesota-Municipal League, engineers aid, 280

Mississippi County, Ark., District No. 9, flood pre-

vention work, 176
Mississippi River, channel, control, 42, e 35

levee, construction, *552

Mitler, H. E.:
Rapid construction of additions to steel buildings,

•404
Moccasin Creek, Cal., power station, *227
Mohlman, F. W.:

Treat Illinois sewage with activated sludge, Abs.,
•421

Mold, steel, sand testing, *463

Mont D'Or, tunnel, e 731
Montgomery, C. B.

:

Keeping accurate daily and total cost sheets- will

pay the contractor, 535
Montgomery, C. M.

:

Sand testing at New York, 551
Mortar, strength, tests, *85

Mosquito, extermination, e 349

Mower, high speed, large weeds and brush, *119

Moyer, J. A.:
Distribution of vertical soil pressures, *330

Miinster-Grenchenberg Tunnel, Berne, Switzerland,
n 71

Municipal engineering, San Francisco, *223

Municipal Engineers of the City of New York, bor-
ing record, e 1

Murray, S.:

Chehalis River temporary bascule bridge, Abs.,
17

Murray, W. S.:

Railroad electrification, Abs. 178, Abs. 394
Muscatine, Iowa, foundation, sawdust, *496

N
Nasmith, G. G.:
Water filter of new type, tested at Toronto, em-

ploys drifting sand principle, *464
National Board of Fire Underwriters, report on

Edison fire, *239, e 219, n 248
National defense, engineering, *133, 1 339, e 127,

1244
National Fire Protection Association, report on

Edison fire, *239, e 219, n 248
National Transcontinental Railway, Canada, bitter

experience, e 478
National Waterworks Association, proposed, Abs.

643, e 638, 663
Navigation, obstruction, by hyacinth, Florida, n 526
Navy Yard building, contractors bid, n 31
Needle valve, see Valve, needle.

New Jersey, coast protection, bulkhead, *547
Jersey City Marginal Railway, 632

New Orleans, cotton warehouse and terminal plant,
*402, e 385

Waterfront structure, eradicates plague, 325
New York, New Haven & Hartford R. R., electri-

fication, 178
New York City, building code, revised, 443

elevated railroad, steel construction, *86
map, official, *666
pavement, Abs. 202

tests, 203
railroad, elevated, improvement work, *781
snow removal, *215, e 318, 1 437
Steinway and Fourth Avenue Brooklyn subway

open, n 817
subway, Brooklyn Bridge connection, *76

New York Connecting railroad, East River bridge,
*399

New York Constitutional Convention, engineering
recommendations, 561, e 543

New York harbor, foreign commerce, n 463
New York State Barge Canal, appropriation, n 471,

n 568
Health Department publicity, e 254
reservoir construction, 247
road material, survey, 488, e 477

New York State Building, Panama-Pacific Exposi-
tion, *296

New York State College of Forestry, Syracuse
University, investigations, 364

New York State Constitution, engineers act, e 385
recommend changes, n 345, 382
revision, American Society of Civil Engineers,

represented, n 92
Newell, F. H.:
Broad movement for engineering co-operation,

Abs., 766, e 762
Head Civil Engineering department, University

of Illinois, 599
Progress in irrigation, 1914, 13

Niagara Falls, pavement, asphalt, costs, n 271
Nolachuckey River, Tenn., dam, Tennessee Eastern

Electric Co., *175, 202
Nonographic chart, beam design, *809

structural design, *807
Norfolk & Western Railroad, electric, *704
North Dakoto, engineers' schedule of minimum

charges, n 250
Northern Pacific Railway, elimination of grade.

Point Defiance line, *744
Point Defiance tunnel, roof shield, *272, e 285

Northwestern-Mutual Life Insurance Building,
Milwaukee, construction, *205

Norton, C. A.:
Provision for traction stresses in Quebec bridge,

492, e 477 •

Noyes, 'A. H. : Seasoning of soft wood ties, 105

Ogden, H. N.:
Dry-feed apparatus solves Ithaca's coagulent

problem, *586

Ohio, Board of Boiler Rules, American Society of
Mechanical Engineers, code indorsed, n 471

Conservancy Act, 29, n 250
Supreme Court considers, n 280

River, lock 41, Louisville, Ky., construction, *794
road, between Alliance and Louisville, *209

Oil, pressure circulation, hydoelectric plants, e 387
road, tests, *329

Omaha, water cost, 712
Ontario, Canada, sewerage, 299
Ontario Power Co., Niagara Falls, surge tank,

*368
Oregon, road, durability, 326
water-power tax abolished, 539

Oregon-Washington Railroad & Navigation Com-
pany, bridge, Chehalis River, construction,
17

terminal, Spokane, Wash., ^234
Ottawa, water supply, controversy, n 62
water supply case, e 35, 156

Oxy-acetylene welding (See welding, oxy-acety-
lene)

*, illustrated articles; I, letters to the editor; e. editorials; n, news of the week and filler notes.
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Paint for structural steel, -Abs., 428
Painting steel, for electrolysis prevention, 465
Palmer, R. E.:

Angleiron converts steam roller into pavement
cutter, *440

Palmer, W. H.:
Outrigger on gin-pole saves time in erectine roof

steel, *310
'

Panama, Balboa Pier, concrete handling, 502
Panama Canal, barge, concrete, *684

builders honored, 311
Culebra cut, pontoon railroad bridge, *270

slide, 345
survey, daily, safety, n 91

electric towing locomotives, *134, e 127
fuel oil supplied, n 468
Gatun name changed, 1 659
model, Panama-Pacific Exposition, *434
name changing, e 701
rainfall, n 380
slides, costs, n 548
toll, *25

Pan-American Road Congress, members, two
classes, 602

Panama-Pacific Exposition, e 219
aeroscope, *423
building, design, *229
civil engineering and contracting, 619
engineering features, *229
Engineering Record and McGraw Publishing Co

*759
'

medal award, McGraw Publishing Co., n 787
New York State Building, *296
Panama Canal model, *434
Tower of Jewels, construction, *112

Paris, water supply, wartime, 279
Partition, hollow-tile, tests, *432
Passaic Valley sewer, construction, *130, *292
Patent, foundation. Court rules valid, 154

senate investigates Luten, n 343
Patterson, I. W.:
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PennsyWania railroad, Chicago, freight terminal. I Power: (Co.ntlnu«i)

IX

& Power Co.. Haltwood

•365

Pennsylvania Water
plant, '358

efficiency, single-runner wheel,
Pennybacker, J. E.:

Pen«fr^^'"°f^'t
'" *''Khway admini«tration, 15Pension, Westinghouse Company. 30

f^^' 0°""^,"^' Pi-events freezing, •269
failure, Seattle, *471
steel, design, 355
wood-stave, costs, *356

Pere Marquette R. R., appraisal report. •200. « 190
I'enodical engineering, student, e 702

technical, catalogue, n 670
Perrine, H.:

^""'ters ***st
^°^ dete'n'in'nK strength of mor-

Phares, A. D.:
Moving reinforced-concrete hotel in San Fran-

cisco, '289
Phelps, C. J;:

Jack-hammer successfully run with steam on
sewer trench job, *278

Phelps, E. B.:
Steam disinfection for sewage on common ear-

ners, Abs., *43
Philadelphia, engineering societies, plan consolida-

tion, n 32
Highways bureau, unit cost system, 360
subway, construction, starts, 567

Philippines, irrigation, bamboo watershed, 1 *814
Picture, motion, industry, n 696
Pier, brick, tests, *460

bridge, construction, Memphis, Tenn., *518
concrete, reinforced, San Francisco, •231
construction, forms, *726

1

Forty-sixth street. New York City, cofferdam. '

n 475, *654
municipal, Chicago, construction, •778 !

pavement, costs, *233

steam and water, eoaU, • 66
water, development, public land. *75
wood-itave, coats, '.'ifiA

Power canal. See irrigation.
Power site bill, 61
Power sution. waUr. Moccasin Creek, Gal., *227
Pratt. R. W.:
Three districU for disposal of Cleveland's sow-

age. Abs.. 422
Public Service Commission, investigation. New

York City, e 360
New York SUte, charge dismissed, n 697

Public works, labor law. effect, e 287
unemployment hastens construction, e 511

Publicity needed. American Water Works Asso-
ciation. 387

Puget Sound Sute Bank, decision, e 96
Pump, centrifugal. Akron. Ohio, filtration plant.

•680
corrosion, eliminated. ^677
direct-explosion, irrigation, Texas, *696
tesU. Abs.. 204

Pumping engine, slippage, defective valve, '698
Pumping station. Chicago. *78

costs. Detroit. 116
Indianapolis, Ind., 208
Passaic Valley, N. J., •292
San Antonio. Texas. '741

Purification, water, filter, statistics, n 128

Bituminous macadam by the coal-mixing method j

^'^^ ^^^-' construction, San Francisco, *231
Abs., *77 '

' Pic iron. nroHncHnTi TTnitorl Htotoo .190

Pavement, asphalt, block, condemned, Abs. 202,
wood-fiber, n 809

e 415
tests, 203

costs, Abs., 238
Niagara Falls, n 271

operating costs, Abs., 238
repair, costs, *746

old asphalt used, *746
bituminous macadam, cold-mixing, *77
brick, repair, 662
broken concrete as aggregate, Kansas City, *816
central gutter, Sacramento, Cal., n 800
Chicago, n 51
concrete costs in track, *451

costs and durability, *530
dished surface, costs, *555
joint, Abs., 198
utility, 1 307

cracks, study, 314
creosoted block, tests, Kansas City, 86
cutting and removing, *440
dished surface, 1 691
joint, bituminous filler, Abs., -297
laid, day labor, costs, 333
laying, street and sidewalk at same time, *440
macadam, subgrade, *440
Monolithic curb and gutter, cost, *111
N. Y. City, standardized, Abs., 202
protest against granite between tracks, n 508
removal, steam shovel, *59
rough, cleaning, n 326
sandstone, tests, 203
tests. New York City, 203
thin concrete base, reinforced, costs, *719
vested fiber brick, Kansas City, 546
wood, bridge, *164
wood-block, cement-sand foundation, 647

durability, *53
joint fillers applied, n 405
Newark, N. J., 116
tests, 203
and sand, *52, e 35

Paving mixer, concrete, po^^er-driven distributing
spout, *205

Pay, cash payment advocated, 245
Peace, military preparedness, 768
Pearl Harbor, drydock, 1 57, e 65, *82
Pearse, L.

:

Reject untried sewage treatment methods for
Decatur, Abs., 775

Peck, C. A.:
Idle steam shovel is made over into a derrick

car, *815
Pekin, 111., bridge substructure railroad, *425

Pennsylvania, stream discharge, data, *109

Pennsylvania public utility commission, e 36
j

*, Illustrated articles

Pig iron, production. United States, 429
Pikes Peak, road, automobile, *769
Pile, driving, *213

specifications, e 637, 1 784
preservation by submarine growth, n 529
protection against teredo, Abs., '209
pulling, methods, *277
wood, specification, 1 627

Pile-driver, steam, operation, *536
Piling, contract, payment, 1 660
Pipe, cast-iron, placing, *661

cement, joint, n 706
concrete, sewer, costs, e 219
corrugated, culvert, *558
failure. New York City, Croton system, •767

joint, *409
reinforced concrete, replace bridge, ^688
reinforcement, *785
sewer, tests, *711
steel, cutting, *469

design, *355
water, caulking, 408
wood, durability, 110

repair, Seattle, *507

Pipe line, costs, *356
design, *355

erection, *408
passes large stone, n 491
repair, pontoon used, 755
river, without cofferdam, *89

Pistner, L.

:

To compute offsets to circular curves, *171,

1 *244

Pittsburgh, sewer explosions, n 249

Point Defiance tunnel, Tacoma, Wash., costs or
driving, *272 e 285

Pole, concrete, durability, *550

Pond, F. H.:
, . ,

Steam shovel digs 48-inch pipe trench in busy
street, n 693

Pontoon, use in pipe line repair, 755

Porter, E. A.: ...
Small automobile opens up new opportunities in

government stream gaging work, *490

Portland canal, Louisville, Ky., seepage, preven-

tion, 785
Ohio River, lock 41, '794

Potter, W. G.:

Rectangular fire-service reservoir,

Powelson, W. V. N.:

Development of waterpower on

Abs. *75

Financial safety in waterpower _ , , ,
.

including a description of the Nolachuckey

hydroelectric plant of the Tennessee Eastern

Electric Company, Abs., *175, 202

Quebec bridge, construction, •SO
traction stresses, •492, e 477

Quimby. H. H.:
Ornamental arch effect secured by cantilever da-

sign. Abs., 164
Quincy, III., filtration plant, 424

Rafter, hip, design, •662

Rake, grout-mixing, 726
Ray, G. J.:

Screw spikes grive satisfaction on Delaware,
Lackawanna and Western railroad, abs. 430

Rail, production, 1914, 442
Rail section, American Railway Engineering As

•260

public lands,

development.

Power electric, contractor's plant, Catskill aque-
'i.^-i. v..-.n;«rt Aorvt *18, e 2duct, Kensico dam,

San Francisco, gas, *228

1 letters to the editor; e. editorials: n. news of the weelc and niler notes.

elation, •392

Railroad, accidents, publicity vs. secrecy, e 96.

.

Alaskan Railway Commission, n 216, n 818
British Columbia, North and South, nears com-

pletion, n 818
Brooklyn Marginal Bill, becomes law, 697
construction, preliminary work, 48

tunnel, fire repair. Tehachapi. Cal., *797
contingencies, cost, 774
contract use, suspension from highway bridge,

•629
ditch, rail support, ^502
electric, Norfolk & Western, *704
electrification, 178, Abs., 394

Great Fall Terminal Line, ^767
elevated. New York City, improvement work,

781
steel construction, ^86

safety, Boston, 300
employee. Western arbitration case, e 676
engineering prospectus, 4
experience, government ownership, Canada, e 478
extra-Crew Repeal Bill Vetoed in Pennsylvania.

n 818
Florida Everglades, construction started, n 817
freight terminal, Chicago, problem solved, n 819
government ownership, wartime, n 721
grade, eliminated, Northern Pacific, '744
grade-crossing, eliminated, Chicago, Milwaukee

& St. Paul R. R., •722
law, '327
needless, 455, •674
taxation, e 731

Great Lakes steameis, ownership prohibited,
n 642, e 637

industrial, highway work, costs, 653
Kettle Valley Railroad in B. C. completed, n 818
location, economics, 370
locomotive, shop, Bloomington, III., '487
New Jersey, Full Crew law, e 385
operating expense, 298, 743
Pennsylvania, testing building and car, *729
rail sections, •392
reforms. Interstate Commerce Commission, e 1

regulation, 121
Seward-Susitna route, Alaska, *482, e 477, e 479
station, building construction, Spokane, Wash.,

•235
statistics, misleading, e 253
steam, operating expenses, n 174

statistics, •453
street, concrete track, 535

Detroit, needs, 427, e 416
San Francisco, •223
track concreting, costs, ^451
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Law, fir« prevention. Pennsylvania, 631, e 669

immisration and contracting, e 95

Tt^istration, K. Y.. architects, 743, 706

Lawn sprinkling regulation, Columbus, Ohio, 307

Lead wool, calking flexible-joint, pipe line, tests,

n 85
Laderer, A. W.: „ ..

.

Methylme test unreliable with colloid-beanng

waters, abs. 102
J _^ EH'

Motor trucks and trailers in freight houses, 52

Railroads need protection as well as regulation,

121
Letton. H. P.:

, . », « ,

Concrete a plague-eradicator in New Orleans,

32S
I*v««, construction, hydraulic fill, *534

^; -sissippi ri>-er, 522
.-.i.ramento ri\-er valley, •227

cosU, Sacramento river valley, *228

Mississippi river, seepage elimination, *552

Leveling. U. S. Coast and Geodetic survey, record,

Abs. 807
Leveling machine, road, Ohio, '209

Library, engineering, co-operation, e 351, 1 438

Licensing, architects. Illinois, e 190, n 124, 696

eritieisiiis by architects, e 387

engineer, 757
Illinois passed House, n 787

report by licensed architect criticised, 1 C33

structural engineers, Illinois, n 413

Lime, hydrated, use in concrete, abs. 379

Lincoln Highway Association, 274

Lincoln Memorial, marble column, size, n 619

Linseed oil, use on concrete floors, 294

Literatare. technical. National Societies, classifi-

cation. 696. e 669
Little river, drainage project, 429, n 611

Loam, weight, tests, '330

Lockett, A. M.:
. ,

How not to waste steam in creosoting plants,

145
Locomotive, electric, Panama canal, touring, •134,

e 127
gasoline, road, construction, *152

Longley, F. F.:

Variations in practice disclosed by water sterili-

zation statistics, abs. *291

Los Angeles, aqueduct, irrigation, n 31

aqueduct suit, decision, 441
automobile, jitney bus, e 513
dam. construction, uninjured by flood, *775

flood prevention, n 31
sewer, assessment, n 91
water supply, 759

Loui.iville. Kv.. Portland canal, seepage, preven-

tion, 785
entrance, single lift lock, •794
water supply, bacteria, n 796

Louisville A Portland canal, public waterway,
n 470

Lowe. H.:
Some factors in painting structural steel, abs.

428
Loweth. C. F.:

Railroads from the engineering point of view, 4

Lumber, trade, e 286
use in U. S. promoted, 313

Lumber mattress, bank protection, 1 276

Lasitania, American engrineers lost, ^631

Map making. Interstate Commerce Commission,

1 814
Marble, warped monument, I *468

Marburg, E.:

Steel structural engineering, 7, e 35, 1 57

Marran, V. P.:
, ^^^^

Practical procedure in designing penstocks, *355

Masonry, construction record, 119

Massachusetts, building law, 345

roads, bituminous penetration, *608, e 605

N
Nasmith, G. G.:
Water filter of new type, tested at Toronto, em-

ploys drifting sand principle, *464
National Board of Fire Underwriters, report on

Edison fire, *239, e 219, n 248
National defense, engineering, *133, 1 339, e 127,

1244
National Fire Protection Association, report on

Edison fire, *239, e 219, n 248

water-power, revision of laws governing control. National Transcontinental Railway, Canada, bitter

M
McCormick, E. B.:
Importance of grades increases with betterment

of road, abs. 265
McCulk>ugh, C. B.:

Iowa State highway bridges not too heavy, abs.
138

McDaniel, A. B.:
Method of excavation for buildings, •eS

MacDonald, J. A.:
Lake traverses on railroad preliminary work, 48

MacDonald, W. B.:
Drill boat lifts itself out of the water to escape

waves, •766

McGeady, P. A.:
Column forms hold thirty feet of wet concrete,

•470
McGraw Publishing Company, medal, Panama-

Pacific Exposition, n 787
McMillan, F. R.:
Shrinkage of concrete and conditions of coring,

•489
Magee, C. L. C:
Graphic method of detailing hip-rafter connec-

tion. ^562
Manchester, Eng., sewage, aeration, e 285, ^288
Msndigo. C. R.:
Cement'Sand bed best for wood-block paving, 647
Kansas City tries thin brick with sand-asphalt

surface, 546
Map. New York City, officUl, 'BW

n 216
water resources, e 387

Massachusetts Highway Commission, year's work,

I 533
Massachusetts Institute of Technology, buildings,

floor design, *748

instruction experiment, e 478
Mathematical Laboratory, organized, n 138

student training, e 191

Masterson, P. J.:

Patching grouted brick pavements, 662

Mathematical Laboratory. See Massachusetts In-

stitute of Technology
Mead, D. W.

:

Develonments in the hydroelectric field in 1914, 6

Mears, Lieut.:

First report of Alaskan railroad, n 817
Measuring box, sand and stone, n 90

Medal, Leonard C. Wason, n 248

Medicine Hat, Alberta, Can., trench excavation,
*182

Mellon, M. P.:

Rail support for ditching under railway line, *502

Memphis, Tenn., bridge, railroad substructure, *518

tunnel, shield, rebuilt, *388

Merriman, M. S.

:

Elected president, American Society for Test-
ing Materials, n 818

Meter, installation, Detroit, statistics, n 88
water, n 431
Omaha, 712

Mexican Central R. R., bridge, *181

Miami, Ohio, conservancy district, 186
Michigan Central Railroad, Detroit, yard expan-

sion, 422
Microscope for concrete analysis, *98, *160, *194,

•263, *301, *320, e 96, e 157, e 219, e 285,

1 244, 1 406
Mile Rock tunnel, San Francisco, *227

Milford turnpike, Conn., *480, e 477, n 562

Milledgeville, Ga., hydroelectric plant, *372

Miller, M.:
Long-span roof slab of concrete and tile, *516

Miller, W. E.:
Ashland water-rate decisions explained, *805

Milwaukee, railroad bridge, new span placed, *462
water consumption, n 654
water supply, hypochlorite, n 658

protection, n 559
waterworks, meter maintenance systematized,

•587
Milwaukee, Northwestern-Mutual Life Insurance

Building, construction, *205
Minetto, N. Y., water-power, n 344
Mining, hydraulic, blasting, cartridge, *28

Minnesota, forest, firebreak, 780
Health Board, collapsible hypo plant, *373

Minnesota-Municipal League, engineers aid, 280
Mississippi County, Ark., District No. 9, flood pre-

vention work, 176
Mississippi River, channel, control, 42, e 35

levee, construction, *552

Mitler, H. E.:
Rapid construction of additions to steel buildings,

•404
Moccasin Creek, Cal., power station, *227
Mohlman, F. W.:
Treat Illinois sewage with activated sludge, Abs.,

•421
Mold, steel, sand testing, •463

Mont D'Or, tunnel, e 731
Montgomery, C. B.:
Keeping accurate daily and total cost sheets will

pay the contractor, 535
Montgomery, C. M.

:

Sand testing at New York, 551
Mortar, strength, tests, *85
Mosquito, extermination, e 349
Mower, high speed, large weeds and brush, *119
Moyer, J. A.

:

Distribution of vertical soil pressures, *330
Miinster-Grenchenberg Tunnel, Berne, Switzerland,

n 71
Municipal engineering, San Francisco, *223
Municipal Engineers of the City of New York, bor-

ing record, e 1

Murray, S.:

Chehalis River temporary bascule bridge, Abs.,
•17

Murray, W. S.:

Railroad electrification, Abs. 178, Abs. 394
I

Muscatine, Iowa, foundation, sawdust, '496

iUuatrated articles;

experience, e 478
National Waterworks Association, proposed, Abs.

643, e 638, 663
Navigation, obstruction, by hyacinth, Florida, n 526
Navy Yard building, contractors bid, n 31
Needle valve, see Valve, needle.

New Jersey, coast protection, bulkhead, *547
Jersey City Marginal Railway, 632

New Orleans, cotton warehouse and terminal plant,
*402, e 385

Waterfront structure, eradicates plague, 325
New York, New Haven & Hartford R. R., electri-

fication, 178
New York City, building code, revised, 443

elevated railroad, steel construction, *86
map, official, *666
pavement, Abs. 202

tests, 203
railroad, elevated, improvement work, *781
snow removal, *215, e 318, 1 437
Steinway and Fourth Avenue Brooklyn subway

open, n 817
subway, Brooklyn Bridge connection, *76

New York Connecting railroad, East River bridge,
*399

New York Constitutional Convention, engineering
recommendations, 561, e 543

New York harbor, foreign commerce, n 463
New York State Barge Canal, appropriation, n 471,

n 568
Health Department publicity, e 254
reservoir construction, 247
road material, survey, 488, e 477

New York State Building, Panama-Pacific Exposi-
tion, *296

New York State College of Forestry, Syracuse
University, investigations, 364

New York State Constitution, engineers act, e 385
recommend changes, n 345, 382
revision, American Society of Civil Engineers,

represented, n 92
Newell, F. H.:
Broad movement for engineering co-operation,

Abs., 766, e 762
Head Civil Engineering department, University

of Illinois, 599
Progress in irrigation, 1914, 13

Niagara Falls, pavement, asphalt, costs, n 271
Nolachuckey River, Tenn., dam, Tennessee Eastern

Electric Co., *175, 202
Nonographic chart, beam design, *809

structural design, *807
Norfolk & Western Railroad, electric, *704
North Dakoto, engineers' schedule of minimum

charges, n 250
Northern Pacific Railway, elimination of grade.

Point Defiance line, *744
Point Defiance tunnel, roof shield, *272, e 285

Northwestern-Mutual Life Insurance Building,
Milwaukee, construction, *205

Norton, C. A.:
Provision for traction stresses in Quebec bridge,

492, e 477 •

Noyes, 'A. H.: Seasoning of soft wood ties, 105

Ogden, H. N.:
Dry-feed apparatus solves Ithaca's coagulent

problem, *586
Ohio, Board of Boiler Rules, American Society of

Mechanical Engineers, code indorsed, n 471
Conservancy Act, 29, n 250
Supreme Court considers, n 280

River, lock 41, Louisville, Ky., construction, *794
road, between Alliance and Louisville, *209

Oil, pressure circulation, hydoelectric plants, e 387
road, tests, *329

Omaha, water cost, 712
Ontario, Canada, sewerage, 299
Ontario Power Co., Niagara Falls, surge tank,

•368
Oregon, road, durability, 326
water-power tax abolished, 539

Oregon-Washington Railroad & Navigation Com-
pany, bridge, Chehalis River, construction,
•17

terminal, Spokane, Wash., *234
Ottawa, water supply, controversy, n 62
water supply case, e 35, 156

Oxy-acetylene welding (See welding, oxy-acety-
lene)

letters to the editor: e, editorials; n, news of the week and filler notes.



January-June, 1915 ENGINEERING RECORD INDEX TO VOLUME 71 IX

Paint for structural steel, Abs., 428
Painting steel, for electrolysis prevention, 465
Palmer, R. E.:

Angleiron converts steam roller into pavement
cutter, *440

Palmer, W. H.:
Outrigger on gin-pole saves time in erecting roof

steel, *310
Panama, Balboa Pier, concrete handling, 602
Panama Canal, barge, concrete, *684

builders honored, 311
Culebra cut, pontoon railroad bridge, *270

slide, 345
survey, daily, safety, n 91

electric towing locomotives, *134, e 127
fuel oil supplied, n 468
Gatun name changed, 1 659
model, Panama-Pacific Exposition, *434
name changing, e 701
rainfall, n 380
slides, costs, n 548
toll, *25

Pan-American Road Congress, members, two
classes, 602

Panama-Pacific Exposition, e 219
aeroscope, *423
building, design, *229
civil engineering and contracting, 619
engineering features, *229
Engineering Record and McGraw Publishing Co.,

*759
medal award, McGraw Publishing Co., n 787
New York State Building, *296
Panama Canal model, *434
Tower of Jewels, construction, *112

Paris, water supply, wartime, 279
Partition, hollow-tile, tests, *432
Passaic Valley sewer, construction, *130, *292
Patent, foundation. Court rules valid, 154

senate investigates Luten, n 343
Patterson, I. W.:
Bituminous macadam by the coal-mixing method,

Abs., *77

Pavement, asphalt, block, condemned, Abs. 202,
wood-fiber, n 809

e 415
tests, 203

costs, Abs., 238
Niagara Falls, n 271

operating costs, Abs., 238
repair, costs, *746

old asphalt used, *746
bituminous macadam, cold-mixing, *77
brick, repair, 662
broken concrete as aggregate, Kansas City, *816
central gutter, Sacramento, Cal., n 800
Chicago, n 51
concrete costs in track, *451

costs and durability, *530
dished surface, costs, *555
joint, Abs., 198
utility, 1 307

cracks, study, 314
creosoted block, tests, Kansas City, 86
cutting and removing, *440
dished surface, 1 691
joint, bituminous filler, Abs., -297
laid, day labor, costs, 333
laying, street and sidewalk at same time, *440
macadam, subgrade, *440
Monolithic curb and gutter, cost, *111
N. Y. City, standardized, Abs., 202
protest against granite between tracks, n 508
removal, steam shovel, *59
rough, cleaning, n 326
sandstone, tests, 203
tests. New York City, 203
thin concrete base, reinforced, costs, *719
vested fiber brick, Kansas City, 546
wood, bridge, *164
wood-block, cement-sand foundation, 647

durability, *53
joint fillers applied, n 405
Newark, N. J., 116
tests, 203
and sand, *52, e 35

Paving mixer, concrete, poweu-driven distributing
spout, *205

Pay, cash payment advocated, 245
Peace, military preparedness, 768
Pearl Harbor, drydock, 1 57, e 65, *82
Pearse, L.

:

Reject untried sewage treatment methods for
Decatur, Abs., 775

Peck, C. A.:
Idle steam shovel is made over into a derrick

car, *815
Pekin, 111., bridge substructure railroad, *425
Pennsylvania, stream discharge, data, *109
Pennsylvania public utility commission, e 36

Pennsylvania railroad, Chicago, freight terminal,
n 804

Extra-Crew Repeal Bill vetoed, n 818
fire losses, 373

Pennsylvania Water & Power Co., Haltwood
plant, *358

efficiency, single-runner wheel, *365
Pennybacker, J. E.:

Recent progress in highway administration, 15
Pension, Westinghouse Company, 30
Penstock, covering, prevents freezing, *269

failure, Seattle, *471
steel, design, *355
wood-stave, costs, *356

Pere Marquette R. R., appraisal report, 200, e 190
Periodical, engineering, student, e 702

technical, catalogue, n 570
Perrine, H.:

Routine tests for determining strength of mor-
tars, *85

Phares, A. D.:
Moving reinforced-concrete hotel in San Fran-

cisco, . *289
Phelps, C. J.:

Jack-hammer successfully run with steam on
sewer trench job, *278

Phelps, E. B.:
Steam disinfection for sewage on common car-

riers, Abs., *43
Philadelphia, engineering societies, plan consolida-

tion, n 32
Highways bureau, unit cost system, 360
subway, construction, starts, 567

Philippines, irrigation, bamboo watershed, 1 *814
Picture, motion, industry, n 696
Pier, brick, tests, *460

bridge, construction, Memphis, Tenn., *518
concrete, reinforced, San Francisco, *231
construction, forms, *726
Forty-sixth street. New York City, coiferdam,

n 475, *654
municipal, Chicago, construction, *778
pavement, costs, *233

Pier shell, construction, San Francisco, *231
Pig iron, production. United States, 429
Pikes Peak, road, automobile, *769
Pile, driving, *213

specifications, e 637, 1 784
preservation by submarine growth, n 529
protection against teredo, Abs., *209
pulling, methods, *277
wood, specification, 1 627

Pile-driver, steam, operation, *536
Piling, contract, payment, 1 660
Pipe, cast-iron, placing, *661

cement, joint, n 706
concrete, sewer, costs, e 219
corrugated, culvert, *558
failure. New York City, Croton system, *757

joint, *409
reinforced concrete, replace bridge, *688
reinforcement, *785
sewer, tests, *711 .

steel, cutting, *469
desigrn, *355

water, caulking, 408
wood, durability, 110

repair, Seattle, *507

Pipe line, costs, *356
design, *355

erection, *408
passes large stone, n 491
repair, pontoon used, 755
river, without cofferdam, *89

Pistner, L.

:

To compute offsets to circular curves, *171,
1 *244

Pittsburgh, sewer explosions, n 249
Point Defiance tunnel, Tacoma, Wash., costs or

driving, *272 e 285

Pole, concrete, durability, *550

Pond, F. H.:
Steam shovel digs 48-inch pipe trench in busy

street, n 693
Pontoon, use in pipe line repair, 755
Porter, E. A.:

Small automobile opens up new opportunities in

government stream gaging work, *490

Portland canal, Louisville, Ky., seepage, preven-
tion, 785

Ohio River, lock 41, *794

Potter, W. G.:
Rectangular fire-service reservoir, *260

Powelson, W. V. N.:
Development of waterpower on public lands,

Abs., *75

Financial safety in waterpower development,
including a description of fhe Nolachuckey
hydroelectric plant of the Tennessee Eastern
Electric Company, Abs., *175, 202

Power, electric, contractor's plant, Catskill aque-

duct, Kensico dam, *18, e 2

San Francisco, gas, *228

Power: (Continued)
steam and water, costs, e 66
water, development, public land, *76
wood-stave, costs, *356

Power canal. See irrigation.

Power site bill, 61
Power station, water. Moccasin Creek, Cal., •227
Pratt, R. W.:
Three districts for disposal of Cleveland's sew-

age, Abs., 422
Public Service Commission, investigation. New

York City, e 350
New York State, charge dismissed, n 697

Public works, labor law, effect, e 287
unemployment hastens construction, e 511

Publicity needed, American Water Works Asso-
ciation, 387

Puget Sound State Bank, decision, e 95
Pump, centrifugal, Akron, Ohio, filtration plant,

•580
corrosion, eliminated, ^577
direct-explosion, irrigation, Texas, •596
tests, Abs., 204

Pumping engine, slippage, defective valve, *598
Pumping station, Chicago, *73

costs, Detroit, 116
Indianapolis, Ind., 208
Passaic Valley, N. J., *292
San Antonio, Texas, ^741

Purification, water, filter, statistics, n 123

Quebec bridge, construction, •SO
traction stresses, ^492, e 477

Quimby, H. H.

:

Ornamental arch effect secured by cantilever de-
sign, Abs., 164

Quincy, 111., filtration plant, 424

Rafter, hip, design, *562
Rake, grout-mixing, 726
Ray, G. J.:

Screw spikes give satisfaction on Delaware,
Lackawanna and Western railroad, abs. 430

Rail, production, 1914, 442
Rail section, American Railway Engineering Asso-

ciation, ^392

Railroad, accidents, publicity vs. secrecy, e 95.

.

Alaskan Railway Commission, n 216, n 818
British Columbia, North and South, nears com-

pletion, n 818
Brooklyn Marginal Bill, becomes law, 697
construction, preliminary work, 48

tunnel, fire repair, Tehachapi, Cal., *797
contingencies, cost, 774
contract use, suspension from highway bridge,

•629
ditch, rail support, •502
electric, Norfolk & Western, ^704
electrification, 178, Abs., 394

Great Fall Terminal Line, ^767
elevated. New York City, improvement work,

781
steel construction, *86

safety, Boston, 300
employee. Western arbitration case, e 575
engineering prospectus, 4
experience, government ownership, Canada, e 478
extra-Crew Repeal Bill Vetoed in Pennsylvania,

n 818
Florida Everglades, construction started, n 817
freight terminal, Chicago, problem solved, n 819
government ownership, wartime, n 721
grade, eliminated. Northern Pacific, ^744
grade-crossing, eliminated, Chicago, Milwaukee

& St. Paul R. R., *722
law, •327
needless, 455, ^674
taxation, e 731

Great Lakes steamers, ownership prohibited,
n 642, e 637

industrial, highway work, costs, 653
Kettle Valley Railroad in B. C. completed, n 818
location, economics, 370
locomotive, shop, Bloomington, 111., ^487
New Jersey, Full Crew law, e 385
operating expense, 298, 743
Pennsylvania, testing building and car, ^729
rail sections, ^392
reforms. Interstate Commerce Commission, e 1

regulation, 121
Seward-Susitna route, Alaska, *482, e 477, e 479
station, building construction, Spokane, Wash.,

•235
statistics, misleading, e 253
steam, operating expenses, n 174

statistics, •453
street, concrete track, 535

Detroit, needs, 427, e 416
San Francisco, ^223
track concreting, costs, ^451
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BailroMi: (ContimMd)
aarfaee. eierated and subway, costs, n 770

ayatam. oparmtiTe, part desi^at«d, 635
tara^aal. Dataware. Lackawanna & Western

RJL. Buffalo. N. Y^ *334
fwiiiiiiiMinii. recommendations, 758
^okwM, WadL. •2S4

tiaa. eosta. IK, 106
durability, *105

nine. 106
^^*^

», 415
4S0

track, waplaHnB before use, 614
llMitllHthlll, atreet, 405
dM»aciaticii. • 732

tnte hutlM. • 446
UaUad Rataa. revanoe. n 490
iiiiawiEiiic, • 385
vahiatMii. •SOO • 701. e 190, 728
connmoB^ 3X4

317
Bta.U3 .

40, 336
, triangle used, *65S

btaratata Comnterce Commission, 485
Taa Bnren Bridge, *559
wash boring, tests, *776
water tank^ reinforced concrete, *81

Weatom Pacific purchase by Government sug-
gested, n 344

yard azteuioii, Michigan Central R.R., Detroit,

4tt
Baeiaaaatioa service, revaluation, 663
Baeve. C. S.:

Maintenance coat system used on U. S. experi-
HMBtal road. •418, e 415

Bafteae diipoaal, see Garbage disposal

BagiatratioB. see licensing
Baiafereed concrete. See Concrete, reinforced
Biiafionaanent. protection against electrolysis, 465
Bayort. aaaoai, improvement, 1 467, e 512

for making, e 254, 1 406
Bnreaa workers, e 159

r. coats, estimated. New York State, 247
avation. drag line, *27

ractaagnlar. fire-service. *260
aaapage. Cedar River, Wash., 62
water level, n 558

Betaining walL See Wall, retaining
Birhmond tunnel, San Francisco, *228
Bio da Janiero. asphalt plant, *737

river improvement, reclaim land, *738
taminals conference, e 318 ,

Bivars and harbors, appropriation by Congress, 345
Bivat. eccentric construction, 'l 58, *e 212

hot, handling. 755

Baad. activities. Lincoln Highway Association, 274
administration. *I43
antomobile. construction. Pikes Peak, •769
bitominoua. penetration method, •608, e 605
beads. California, n 432
brick, construction, Florida, 1 691

Florida, e 446 ^452
Ohio, •209

boilding, machinery, ^295
Oregon, between Astoria and Warrenton, •295

CaUfornia. n 180
clearing forest, cosU, ^21
eooCTete. 197

between Whaleyville and Parsonburg, Md., 59
eonatmctjon, Connecticut. ^480. e 477
caring nnder water, 'n 27
flood, damage, n 474
hydratcd lime, experiment, 798
joint, 310
placing, 60
aerviee data. Oregon, 326

canatmction. 197
California. 233
Canada, 24«
caocrate, coat. •676
eeata, *111

Alaaka. •764, e 761
Umiaiana. n 798

CaaoHne locomotive, ^152
machinerV, '151
Rhode Isbnd. e 415
sUte. convict labor, 751

eoata. 174
Philadelphia. 360

dcvalapnent, 16
aartii, Mianeaota. ^745
aadaaejr in work, e 415
Gavanuneat to obuin dau, 696
grade, imporUnce, 265
pouting, Georgia. ^342
hauling equipment, 661
improvement, e 761

Colorado. •ZSO
|ai»aetionjCOit of automobile, Wisconsin, n 814
law. propoaed by American Highway Association,

Road: (Continued)
maintenance, Chelan County, Washington, *520

cost system, *418, e 415
truck, n 687

Massachusetts, year's work, e 533
material located, New York state, 488
mountains, Walden's Ridgfe, *1 487
New York State, *192, e 189
nine-foot safer than twelve or thirteen-foot, n 26
oil for, tests, *329
planer, *745
sand-asphalt, Florida, *622, e 670
sand tests. New York State, *454

State, Connecticut, e 386
New Jersey, n 342

town, as contractor, e 733
Washington, scenery, *n 82

unit price system, *174
year book, n 23

Rochester, N. Y., sewer treatment, *679

Rock sounding, drill outfit, 725
Rockville Pike, road, experiments, *418, e 415
Rogers' Pass, B. C, tunneling, record, n 61, e 189

tunnel, 1 308
Rogers, W. A.:
From the contractors' point of view, 15

Roller, steam, repairing, *310

Roof, cleaning, *683, e 669
dust on roof and street, *683, e 669
long-span slab, construction, *516

Roosevelt dam, overflows first time, n 537
Phoenix, Ariz., nearly full, 311

Rope, tests, machine invented, 593
Rothschild, Wis., Wisconsin River, dredging, *214
Roundhouse, reinforced concrete, *167, *290
Rowland, W.:

Experiences gained from reinforced concrete
barges built for the Panama Canal, *684

s
laboratory, testing road ma-

249
revision. Ammcan Highway Association and

Mnnicipal Reaearch Bureau, N. Y. City, 634

Sacramento, Cal.,

terial, *329
trunk sewer, n 461

Sacramento River valley, dikes, costs, *228
flood prevention, *227

Safeguards, machinery, e 127
Safety, education, e 701

railroad, 1 180
record, Cumberland Valley Railroad, 103

St. Louis, filters, largest in world, *578
snow removal, *343

St Louis Southwestern Railway, St. Louis termi-
nals open, n 642

St. Lucie canal, Florida, excavation work, n 411
Salford, Eng., sewage, aeration, *288, e 285
San Antonio, Texas, water supply station, *741
Sand, analysis, standards recommended, 644

field tests, portable device, n 821
filter and concrete, standard terminology, e 671
Great Lakes, charge royalty, n 472
importation from Europe, n 620
unloading plant, floating, *60
weight, tests, *330

Sand and gravel, plant, *716
Sand and gravel plant, hoist, *742
Sand and stone, measuring box, n 90
Sand testing, economic considerations, *734, e 732,

•771, e 791, *801, 1 813
methods, Denver and New York, 551
outfit, 454, n 821

Sand tests, road construction, *463
Sand-cement, grinding by Danish pebbles, abs 265
San Diego, Volcan Water System, 729
water supply, 714

improvements, 810
San Francisco, building, construction since earth-

quake, *222, e 220
garbage disposal, *224

case, 777, e 761, 1 813
hotel, moved, *289
Panama-Pacific Exposition, auditorium, *237
power, electric, *228
Richmond tunnel, construction, *228
sewerage, *224
street, railroad, 224, 1 406
tunnel, construction, *224
Twin Peak tunnel, construction, costs, 47

' water supply, Hetch Hetchy project, e 446
Sanitation, Chicago, schoolboy inspection, e 791

municipal, fly nuisance, e 511
war and water, e 127

Santa Fe, see Atchison, Topeka & Santa Fe
Schmidt, H. H.:
Bituminous filler for granite block in Brooklyn,

Abs. 297
Sciotoville, bridge, riveted truss span, longest ir

America, e 793, 799
Screen, sand, portable, 454
Seabury, G. T.:
Yardage record at Kensico dam due, in part, to

operation of mixers, 199, 213
llluiilr«t«d articles; 1. letter, to the editor: e. editorials

Seattle, hydroelectric plant, crippled, *471
reservoir, leakage, 508

street cleaning, *n 774
wood-stave pipe repaired, *507

Seepage, Cedar River dam, puddling, n 91
loss. Cedar River dam, *656
prevention, 785
Cedar River dam, 631
Mississippi levee, 553

study, Cedar River dam, 600
Sewage, aeration, e 219, n 247

Lawrence and Manchester compared, 367
tests, *288, e 285, Abs. *421

Connecticut, Board of Health control, n 472
filter underdrains, Abs. *333

Sewage, sludge, Illinois water survey, experiments,
Abs. *421

Lake Michigan Water Commission, *411, e 386
tests 367

Baltimore, *521, e 511, 1 724
Sewage disposal, Imhoff tanks eliminate odors,

*747
septic tanks, remodeling, e 731

Sewage plant, Decatur, 111., *495
statistics, Columbus, Ohio, 492

Sewage treatment, 421
activated sludge, tests, Baltimore, *288, e 285
chambers, *433
Chicago, *709
Cleveland, Abs. 422
costs, England, *236
Decatur, 111., 775
development, 10
disinfection, steam, e 36

costs, *43
experiments, Baltimore, e 219
Fitchburg, Mass., 427, Abs. *332
Imhoff tank, chamber, 72
Philadelphia, recommendations, e 638, e 669
plant, Cincinnati, construction, costs, *38

construction, *63
Fitchburg, Mass., 502
operating costs, *256, e 253

Rochester, N. Y., *679
Royal Commission, report, e 478
sludge tests, n 17
tests, Baltimore, *e 784
trade wastes, e 253, *256

Chicago, '*266

Seward-Susitna railroad, Alaska, *482, e 477,
e, 479

Sewer, assessment proportioned by consumption,
Los Angeles, n 91

card system for record of service, 1*211
Chicago intercepting to begin, n 820
construction, Passaic Valley, N. J., *292, *130
explosions, Pittsburgh, n 249
flat-top section, *486
pipe, concrete, costs, Vancouver, B. C, e 219
Sacramento, Cal., trunk, completed, n 461
storms water, Indianapolis, *560
tests for gasoline, Boston, 457
trench, construction, *278
tunnel. Mile Rock, construction, *227

Sewer pipe, reinforced concrete, tests, *711

Sewer system, privately financed, Troy, Pa., 79,

e 65.

Sewer tunnel, Alton, 111., 181

Sewerage, Imhoff tank, multiple flowing-through
chamber, 72

Sewerage system, Ontario, Canada, 299
San Francisco, *224

Shackell, L. F.:
Toxicity of coal-tar creosote for the Xylotrya, 144

Shaft, sinking, jack-hammer, 90
subway, Broad Street, *522

Shannon, R.:
Light Traveling Elevator Facilitates Concreting

on Building Work, *755

Shawinigan Water & Power Co., penstock protec-
tion, *269

Sheepshead Bay, automobile speedway, *739
Speedway Corporation, arena, construction, 599

Sherman, R. W.:
River improvement for public health reclaims

10,000 acres of fertile land, *738
Sherrill, C. 0.:
Experimental Mississippi River levees indicate

possibility of eliminating seepage, *552
Shore protection, 281
Revere Beach, *429

Shovel, gasoline, single engine, operates, 205
steam, *693

derrick car made, *815
operation, *68
safety device, *151

Sickles, R.

:

Form nosing made of curved brackets and sheet
iron, *661

Steam pile-driver operated from boom of revolv-
ing shovel, *536

Siphon, wood-stave, failure. Belle Fourche project,
*632

J' J
-

news of the week and filler notes.
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Slab, concrete, 1 180
costs, *170
formula, 759 •

reinforced concrete, N. Y. Code, e 702
Smith, E. A.:

Wood-stave siphon collapses on Belle Fourche
project, *632

Smith, T. A.:
Concrete warehouse on Brooklyn waterfront rap-

idly completed despite serious delays, abs
*298

Smith, W. L.:
Special conditions govern selection of lift bridge

and method of erection, abs. *611
Smith, W. M.

Subway: (Continued)
construction, shaft, Broad Street, New York, *5ZZ

starts, Philadelphia, 567
deckmg, failure, 600
design, New York, *448
New York City, alien labor suit, n 29
Brooklyn Bridge connection, *76
construction, Harlem River section, 'eie
costs, 1914, 124
East River tubes, 'SlO
new parts opened, e 791
river tunnel, n 31

Steinway and Brooklyn 4th Ave., opened, n 817
timbermg, *439

underpinning, New York, *565

^"^tXlTof=':*„tr?«']'i^ ^tt^^ ^y
!

S-tion intake, fouling overcome, 556the theory of least work, *648, 1 753
Smoke, cause of corrosion, prevention, n 767
Smoke stack, extension, keeps soot from buildine

n 566
"

Snoqualmie tunnel, *193
open, n 62

Snow, fall, record. New York City, n 461
removal, New York City, *215, e 318, 1 437, n 461

costs, *640, e 637
efficiency increased, *640, e 637
St. Louis, *343

survey, watershed measurement, *494
Societies, co-operation, e 157
Sod, support on embankments, 629
Soil, pressures, vertical, *330
Soltan, D. L.:

Point defiance line eliminates last heavy grade
between Tacoma and Portland, *744

South America, advertising, e 127
trade, 1 58

Southern Pacific, tunnel, fire closes main line, 727
repair, *797

Southwestern Waterworks Association hold con-
vention in Texas, n 820

Spanish, value to engineer, e 733
Speedway, construction, *686, e 731, 1 814
Sheepshead Bay, *739, e 731

Spike, screw, for railroad ties, e 415, abs. 430
Spofford, C. M.:

Engineer as city adviser, e 35
Spokane, Wash., bridge, Monroe Street, *235

railroad station, *235
Trent Avenue subway, *234

Siwihg Valley system, San Francisco rejects pro-
posal to purchase, n 537

San Francisco to vote on purchase, e 446
Springfield, Ohio, city manager, 169
Sprinkler, street, electric, Calgary, Can., *117
Standards bureau, Pittsburgh, brick pier, tests.

*460
Starch factory, wastes, Decatur, 111., n 799
Stark, C. W.:

Grade-crossing law and its effect on grade-cross-
ing elimination, *327

Steel, construction, handling hot rivets, 755
definition, e 340
erection. Second Avenue elevated. New York City,

*86
exhibition of American Bridge Company, at

Panama Exposition, n 819
high-speed, demand, n 614
I-beam tests, Cornell University, 746
rafter design, *562
structural, painting, abs. 428

straightening, *213
Steinman, D. B.:
Two time-savers for use with influence lines, *517

Steinway and Brooklyn 4th Ave., subway, opened,
n 817

Stern, E. W.:
Wide column spacing effects economy in factory

floor area, *177
Stevenson, W. L.:
Maintenance of sewers and disposal works de-

mands treatment of injurious trade wastes,
*256, e 253

Stimson, E.:

Sun River, Montana, irrigation, 341
Sunol, filtration plant, *226
Surge tank, concrete, disconnected base, •368

tests, Tallulah Falls, Ga., *378
Survey, government, local use, *682
Swains, G. F.:

Deficiency in personality responsible for en-
gineer's failure to receive recognition, abs.
261, e 255

Swasey, A.:
Engineering Foundation gift, *158

Tacoma, Wash., Point Defiance tunnel, roof shield,
*272, e 285

Tail-tunnel regulation hydroelectric development.
380, e 350

Tallulah Falls, Ga., surge tank, tests, •378
Tamping, misfire prevention, 816
Tank, placing, method, *629

steel, moving on barge, *278
Tarrant, F.:
Maximum use of industrial railway possible at

low cost, abs. 653
Taylor, H. B.

•234

Tree, planting in cities, 364

Tree census, Binghamton, N. Y., n 499

Trench, sewer, construction, *278

Trent Avenue Subway, Spokane, Wash.,

Trent River bridge, substructure, '44

Trestle, concrete, reinforced, ^54

construction, pile driver, *501

wooden, replaced by embankment, •525

Triangle, railroad, valuation field notes, •658

Triest, W. W.:
Special conditions govern selection of lift bridge

and method of erection, Abs. •OH
Trimble, American Railway Engineering Associa-

tion, president, 'SSI

Truck, automobile, costs, I *214

load limit, n262
Tunnel, back filled, ^715

bulkhead, Polk street, Chicago, n 804

Chicago waterworks, ^73

construction, Catskill aqueduct, Cornwall, N. Y.,

•514
San Francisco, ^228

costs, n 208
double-bore system, Rogers' Pass, 1 308
electric haulage, Harecastle Canal tunnel, ^234

leak repaired, 60
Mont D'Or, e 731
plan, Hudson River, failure, n 30
railroad, construction, costs, San Francisco, 47

roof shield, costs of driving, •272, e 285
river, New York, subway, n 31

Rogers' Pass, construction, record, 27
sewer, 181

Mile Rock, Cal., ^227

shield, ^272, e 285
rebuilt, Memphis, Tenn., •388

Snoqualmie, open, n 62
Twin Peaks, San Francisco, ^224

Tunnel lining, *193
grout, hydrated lime used, 756

Tunneling, pneumatic, Passaic Valley sewer,

record, Rogers' Pass, B. C, e 189, n 61
•130

Do cylinder gates increase turbine efficiency?
,
Turbine, water, bearings, 1 437

485, *690
Taylor, H. W.:

Privately financed system of sewers, 79, e 65
Tehachapi, Cal., tunnel fire, repair, 727, *797
Telephone, transcontinental, e 128
Tennessee Eastern Electric Company, dam across

Nolachuckey River, Tenn., ^175, 202
Terminal, freight, Chicago, problem solved, n 819

water, Beaumont, Texas, *721
Thompson, A. M.:

Slotted pipe aids placing of hydraulic fill, ^534
Thompson, S. E.:

Concrete and reinforced concrete in 1914, 11
Thunder Creek, bridge, suspension, laying cables,

n 341
Ties, railroad, costs, *105, 106

durability, *105
seasoning, *105

Tile, hollow, floor and partition, tests, *432
Timber, design, facilitating, 297, 1 533
dry rot, 336, e 317, 400
preservation, e 127, *209

creosote-coal tar solution, 398
creosoted block, pavement, 86
Douglas fir, 106
factory, construction, 107
wood pipes, 110

removal, costs, *21
seasoning, 105
strength. New York State Building, Panama-Pa-

cific Exposition, *296
tests, temperature, 144

Time study, construction work, 341
Toll, Panama Canal, *25

Torch, oxyacetylene, *n 28
Toronto, filtration plant, new filter, *464
water purification, e 445

Torresdale filtration plant, costs, Philadelphia,
*591, e 573, 1 659

Tower, steel, moving, 410
Mechanical life of ties as affected by ballast, *105 Tower' of Jewels, Panama-Pacific Exposition,

Stingel, E
Causeway at New Philadelphia, Ohio, *78
Wood block replaces plank as steel bridge floor-

ing, 300
Stockton Street tunnel, San Francisco, *224

cost, n 208
Stone crusher, repair, Velding, *661

Storm King road, *192, e 189
Strachan, R. C:
Nomographic solutions for formulas of various

types, Abs. *807
Stream, gaging, automobile used, *491
Stream discharge, data, Pennsylvania, *109
Street, cleaning, Seattle, *n 774
Stumps, blasting, cheaper than grubbing, 409
Submarine, design, e 417
Subway accident. New York, 61, e 65

prevention, n 474
record, e 95

struction, *112

Towing locomotive, electric, Panama Canal, *134,
e 127

Tracings, reproduction, federal valuation, 675
Track, elevation, labor, costs, Chicago, Rock Island

& Pacific Railway, *785

street railway construction, 535
temporary support over ditch, *502

Tractor hauling, profitable, 629

Trade, South America, 1 58

Trade catalogs, uselessness, 1 407

Trade commissions. Federal, e 541

Trade wastes, *256, e 253, *266

Traffic regulation, city, e385

Train length, railroad, e 445

Transmission, towers, electric, Cohoes, *677

Transportation, "Jitney" bus, e 221

on rivers, e 318

e, editorials; n, news of the week and filler notes

casing, 1 340
condensation on housing, ^194

design, Nolachuckey hydroelectric plant, abs.

202
efficiency, ^45, e 35
efficiency increased by cylinder gates, ^485,

•690
for mule-back transportation, *198

Great Falls Power Co., ^183
largest in world, ^154
new testing flume needed, ^379
one gfovernor controls two turbines, ^372

single-runner, Holtwood plant, *365
tests, salt solution, ^358, e 349

Turntable pit, DuBois, Pa., *167, ^290

Twin Peaks tunnel, San Francisco, ^224
construction, 47

Typhoid, Chicago, death rate, n 81, 329
danger from carriers, e 66
death rate, Denver, 403

Milwaukee, 435

Typhus Relief Expedition, Servia, n^ 508

u
Underground galleries, Chicago, *53

Underpinning, 450-ton column load, 565

Union Pacific R. R., bridge, Kaw River, ^213

"Unit for maintenance cost," 416, 1 533
United States Bureau of Standards, autoclave test,

655, e 637
steel bar deflections, n 653

United States Circuit Court, caisson patent deci-

sion, n 787

United States Coast and Geodetic survey, record
work, Abs. 807

United States Geological survey, appropriation,
517

stream gaging, automobiles used, ^490

United States mines bureau, life-savers, n 406

United States navy, coal, disuse, e 66
United States Public Health Service, treatment of

sewage, experiments, e 219

United States Reclamation service, supervising en-
gineer, position abolished, n 787

United States Steel Corporation, case decision,

e 731

United States, water power, development, •IBS

Valhalla, N. Y., Kensico dam, construction, 199,
213

Valuation, land for transportation purposes, 424
railroad, e 190, e TOl, ^200

elements, 523
by Government, progress, 485
wash boring, tests, ^776

*, illustrated articles; 1, letters to the editor;
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Va)v«, force *310
needle. •808
gate. CatrtiU aqaednct. 'ISl

worm ge*r, *5S1

Van Baren Bridge railroad, *559

Vancouver, B. C^ aewer. construction, 20

sewer, pipe, coeits. e 219
Van de Gtvjn, E. B.:

Sand teating at Denver, 551

Vdticlea, horae-drawn decrease. Chicago, n 648

Ventilatioii, aoditoriain. Panama-Pacific Exposi-

taoB. *tST
Chicago cwntniwaon report, e 542

Viadnct. (See Bridge)
VictMia. B. C^ dnrdock. wrecked, 247

Virginian Railway. Etanore, W. Va., coaling sU-
ttoB, •22

Von Sduenk. H.:
Specifieatian for a coal tar-«reosote solution, 144

w
WaddeO, J. A. L,. Japanese government, confers

War.

#aldea'k BJdga. mad. •e 437
WalU caBctate, noaiag eoastmction, '661

failure, wud pressure. 567
I metal lath, durability, 1 660, 1 754

iafkiBgement decree, Akron, Ohio, 442

DMd. •Me
wato'^uppty project, 727

Iowa, kydroefactrie pUnt, *453

iiiaaiiin problems, e 95

,
eattoo. New Orleans, '402. e 385

Warihwater taata. •! 659

WaakMCtam State Supreme Court, decision on con-

traeta. 345
Waan BMdal. a 248
Watar. aaaljaia. methvlene test, 102

iiaHiiiaplliwi. Colombus. Ohio, n 561

Denver, a 675
iUtar. drifting sand. *464
iUtratioa. B. Coll increase, 621

Chicago. '709
statteifi, e 97

hyacia^ kaidrance to navigation, Florida, n 526
aaa, lado-China. n 692

iron eantcot, n 626
la«^ gage glass, Cobb's Hill reservoir, n 615
regwatiag gate, ^304
reaerv«ir, gage glasses, n 558

main, construction, records, 566
failure, longitudinal compression, '588, e 573
New York Ci^. 'ISS

repair, costs, n 562
teats. •28
oaiitiicHoti. pipe jetted under pavement, 630

msasarCBMBt. Chicago, e 761

Mtars. Chicago, e 761

Water: (Continued)
power, development, Chicago, *73

United States, *136

leasing bill. Congress, 602

Massachusetts, revision of laws, n 216

Minetto, N. Y., n 344

tax abolished, Oregon, n 539

Wyoming, n 611

purification, aluminum sulphate, 394

Chicago, n 486
costs, abs. •291
hydroelectric control, *393

liquid chlorine, 280, 338, n 559

objection to Government standards, n 555

plant, alum plant installed, *576, e 575

in proper operation, 1 500, e 511

portable hypo plant, •373

Quincy, 111., 424
Toronto, e 445, 1 467

rate, decision, Ashland, Wis., *805

right, investigation, B. C, n 810

softening, lime used, n 120

station, suction line, fouling overcome, 555

tanks, railroad, reinforced concrete, *81

terminal, Beaumont, Texas, •721 .

waste, Chicago, e 761

Watershed, measurement, snow survey, *494

Water supply, bacteria, Louisville, n 796
case, Ottawa, 156
development, 5
Fort Worth, Tex., dam, construction, *147

high pressure, San Francisco, *222

hypochlorite, Milwaukee, n 658
industrial consumption, Detroit, n 72

Los Angeles, 759
Milwaukee, purification, n 559
Ottawa, controversy, 62, n 442
Paris, wartime, 279
San Diego, 714, 729
San Francisco, e 446
snow survey forecast, ^494
standards assailed, 313
valuation, Dayton, n 74
Wharton tract, e 317
station, San Antonio, Texas, pumping station,

•741

Waterwheel, bamboo, Philippine irrigation, 1 *814
Troy, N. Y., used 45 years, 1 *752

Waterworks, Chicago, *73

American Waterworks Association convention,
643, e 573

construction, Cumberland, Md., *137
Detroit, unit costs, 104
meter maintenance systematized, Milwaukee,

•587
San Francisco, *226, n 247
Southwestern Waterworks Association, conven-

tion, n 820

Welding, oxy-acetylene, costs, *182
steam roller, *310

Weldon, F. M.:
Paris solves wartime water supply problems, 279

Welland ship canal, e 605
entrance, *458

West, F. D.:
New sedimentation basis will halve costs of sand

cleaning at Philadelphia filters, *591, e573,
1 659

West Fork waterworks, dam, construction, *147

West Ridge sewer, construction, Chicago, *245

Western Pacific Railway, Government ownership,
e 350

purchase by California considered, 381

Western Society of Engineers, entertainment, 305,
e 285

military reserve, 472
national defense plan, 268
Protest against abuse of investigating engineers

of the water power development of Sanitary
District of Chicago, 184

wind stresses, investigation, n 539

Westinghouse Company, pension and insurance, 30
Wheeling, W. Va., filtration plant, political decision,

e606
White, F. G.

:

Suspended fenders a feature of new reinforced-
concrete piers at San Francisco, *231

Wig, R.J.

:

Bureau of Standards on the autoclave test, 655,
e 637

Wiggin, T. H.:
Lead wool for calking flexible-joint pipe lines,

n85
Wigmore, C:

Floods top unfinished dam—green concrete unin-
jured, *775

Wilms, W. H.

:

Dragline cableways is an effective tool for sand
and gravel plants, *716

Wind stresses, office building, investigation, n 539
Winnipeg, aqueduct, construction, *594, e 573
Wisconsin, road, concrete curing, under water, *27

River, dredging, *214
State Board of Industrial Education, vocational

training, e 512

Wood, A. A.

:

Defective valves cause slippage in pumping en-
gines, *598

Wood, L.:

Military preparedness an insurance for peace,
768

Worcester Polytechnic Institute, fiftieth anniver-
sary, 757

Workmen's compensation law. Supreme Court up-
holds, n 123

Worm gear, valve, *531

Wreckage removal, derrick anchored on truck,
n* 501

*, illustrated articles: 1, letters to the editor; e, editorials; n, news of the week and filler notes.
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The News Section

WITHIN the last two years the news
section of this journal has been ex-

panded so as to cover adequately the events

of special interest to engineers and con-

tractors. The news-gathering facilities

have been increased and every effort made
to report promptly all occurrences within

the journal's scope. As a result much valu-

able data have been printed in its "Current

News" section. Nevertheless, these pages

have generally been thrown away and only

the body of the paper bound. This was
due to the ephemeral nature of much of the

material, and to the fact that these pages

were not indexed. With the betterment

of this section of the journal has come the

need for its preservation and, accord-

ingly, beginning with this issue the news
pages, excepting the "Contracting News,"
will be paged continuously with the body

of the paper, and will be indexed as is the

technical section. Readers who have here-

tofore thrown the news pages away will,

therefore, need to take special note of this

change.

The Romance of Engineering

TOO close attention to detail prevents

full appreciation of a work as a whole.

The draftsman who develops the design for

the main pedestal of the Quebec Bridge is

in grave danger of viewing the great struc-

ture from the prosaic angle of the loads it

will carry, of the enormous total stresses

to be cared for in the shoe, and is likely

to lack appreciation of the sweeping lines

of the structure and what as a whole it

means in the history of bridge building.

He is assisting in one of the modern labors

of Hercules, but does not appreciate his

task. Familiarity has destroyed his per-

spective. And he—this mythical engineer

held up as a horrid example— is not an

exception. Engineers generally are blind

to the romance of their work, and see it

only when it is brought out by a Kipling,

a Hopkinson Smith, or a Richard Harding
Davis. Pennell has immortalized the giant

work at Panama, but no one has given

adequate expression to the romance of

bringing water 240 mi. across the desert to

parching Los Angeles, of the cutting down
of the hills which impeded Seattle's growth,

or of burrowing beneath congested streets

with no sign of activity above, to the end
that New York City may the more easily

carry back and forth its seething multi-

tudes. It would be well for the engineer's

estimate of his own place in human progress

if he appreciated these broader aspects of

his work. To those outside the profession,

the character of his tasks make a strong

appeal, and those with an artistic sense

see in the equipment he uses opportunity

for striking compositions. This is well

shown by the cover of this issue of the
Engineering Record. With masterly hand
Louis Fancher had brought out the artistic

possibilities of the mighty dredge which is

digging the trench for the Narrows siphon.

Prosaic, indeed is such an "outfit" to the
engineer and to the contractor. Yet in its

massive lines and giant strength Mr. Fan-
cher sees the very embodiment of the fun-

damental principle of beauty—that a struc-

ture must be fitted for the work it is to do.

Conceptions such as this and Pennell's Pan-
ama drawings give the engineer and con-

tractor a new point of view, and should

increase their appreciation of their tasks.

Hints for the Contractor

UNDER this head the Engineering Rec-
ord will in future segregate short notes

giving details which save time and labor

on construction work. The average con-

tractor is but little given to reading. He
is too busy—or thinks he is—to do more
than scan the "Contracting News," through
which he keeps in touch with prospective

work, judges of his fellow contractors

through the prices they bid and senses the

business condition of the country. The
Engineering Record believes, however, that
he can be induced to read more, provided

the material is boiled down and presented

where he can easily find it. It is in this

belief that the short items will be segre-

gated. It is hoped to make the section so

valuable that no contractor, large or small,

can afford to overlook it. Items of equal

value have been printed weekly in the En-
gineering Record for many years. They
have, however, been buried at the foot of

a column or included in a paragraph in some
longer article. By segregating them, it is

hoped to bring them to the attention of a

wider circle of readers. Engineers should

appreciate that while aimed expressly at

the contractor these notes should be of

almost equal interest to them, for no one

can intelligently design engineering works
unless he knows something about the equip-

ment needed for their construction and

something also about its economy.

Permanent Boring Records

LOCAL engineering societies often make
the mistake of believing that their only

function is to hold meetings regularly once

a month and listen to technical papers.

While no one will deny that this is one of

the important duties of such organizations

there are other fields of usefulness beyond

the four walls of the society's quarters

which are rich in opportunity. An example

of commendable outside activity on the part

of an engineering organization is afforded

by the Municipal Engineers of the City of

New York in its efforts to collect and make
available for future use samples of the

countless borings which have been made in

New York preparatory to the construction

of tall buildings, subways, aqueducts,

bridges and subaqueous tunnels. Those
who have been following the work of the

Municipal Engineers' committee for sev-

eral years will be interested in learning

of the appointment by the Board of Esti-

mate last week of Dr. Charles P. Berkey.

professor of geology at Columbia Univer-

sity, as custodian of the boring records.

The plan is to place the samples of earth

and rock in the American Museum of* Na-
tural History and Dr. Berkey will have

charge of their selection, classification and

preservation. With the data thus available

both the city and the individual will be able

in future to reduce the cost of preliminarj-

investigation for engineering work. In

fact, it is proposed to prepare a series of

geological maps of New York and these

will serve the same useful purpose, in sub-

surface investigations, as do the widely used

topographic maps of the U. S. Geological

Survey in work above ground. This kind

of initiative makes the engineering society

a factor in the community.

Indian Giving

i(TT is expected that the constructive

Xwork suggested in the original report

for the purpose of conserving and augment-
ing the net revenues of the carriers gen-

erally will be carried forward without inter-

ruption." Thus the Interstate Commerce
Commission in its recent rate decision re-

ferred to the ten reforms proposed in the

decision handed down last July. That the

railroads are going to have difficulty in

carrying out these suggestions is already

evident. From Philadelphia come reports

that the fight of the commuters against

increased suburban rates is to be resumed
with redoubled vigor, on the ground that

the railroads, with their increased freight

receipts, will not need increased passenger

revenues. This attitude shows the readi-

ness in many quarters to twist the argu-

ment both ways against the railroads.

When the railroads were setting forth their

crj'ing need for more revenue their oppo-

nents, admitting the need, insisted that the

railroads deserved no better so long as

they allowed certain abuses and inconsis-

tencies to continue. Yet each attempt to

correct any of these evils is met with

specious argument against this particular

reform. Already State utility commissions

have been shown that great as is the crime

of free switching, to abolish it would be

a greater one. And now comes the new
argument from the Philadelphia commuters
that the railroads no longer need the money
they had been accused of donating to the

said commuters in the shape of unreason-

ably low commutation rates, and should

therefore be compelled to continue the dona-
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tion. EWdently there is still much educa-

tional work to be done to prevent the

public from taking back with the one hand

what it bestows upon the railroads with the

other. If the beneficiaries of each leak

are allowed to prevent the stoppage of the

leak, the railroads will have gained little or

nothing.

Extension vs. Specialization

THE engineer who maintains a broad in-

terest in the advance of science, in the

progress of economic thought and in pub-

lic affairs outside the range of his routine

practice not only makes himself thereby a

better citizen, but also tends to acquire

points of view which yield a new insight in-

to the bearing of his own specialty upon

modern civilization. In a large sense, work

of real professonal merit generally reaches

out into fields a good deal removed from

purely technical problems. It is not enough

to-day to be a master of strain sheets in

order to carry through the development of

a bridge in a municipality where the ever

mounting tax rate threatens betterment

work at every stage, and the ability to meet

men and a willingness to learn from others

while pressing home one's own opinions are

quite as important as competence in read-

ing drawings or facility in writing speci-

fications and reports.

Entire devotion of waking hours to prob-

lems of engineering would still leave the

ambitious man far short of a detailed grasp

of all its special lines of practice, and the

question naturally arises as to how the ex-

penditure of time upon affairs only dis-

tantly related can be justified. The answer

is that the cultivation of a broad viewpoint

is worth more as a supplement to expert

knowledge and experience in a fairly lim-

ited field than the acquisition of similar de-

tailed knowledge in another branch not in-

timately related to the first specialty. In

the research laboratory and in the museum

concentration upon closely limited fields of

thought may be more safe than in engineer-

ing, which is ultimately a matter of com-

mercial importance, but no better advice

<an be given to young and enthusiastic

<ngineers than to cultivate wide interests

along with intense specialization within the

defined areas of their immediate employ-

ment. Successful relations with all sorts

and conditions of men are next to impos-

«ible for an engineer whose mental horizon

is bounded by the four walls of his office

or by the range of his field equipment.

mounted on concrete columns extending

across the entire site. These articles, deal-

ing principally with construction methods,

are supplemented by another in this issue

describing the contractor's plant.

The chief feature of the Kensico work is

that practically all the plant is operated

directly by alternating current, purchased

at 13^ cents per kilowatt-hour. That the

installation is on a huge scale is apparent

from Mr. Carroll's summary of equipment

—60 rock drills, 16 locomotive cranes, 110

concrete buckets, two 2000-ft. cableways,

34 electric derricks, 25 air pumps and a

rock-crushing plant with a capacity of 2400

tons in 8 hours. Obviously the choice be-

tween direct and alternating current was a

vital consideration and experiences with

derricks and drills in the marble quarries

of Maine and Vermont led to the selection

of the latter. Contractors will be particu-

larly interested in Mr. Carroll's figures on

load factor, power consumption and power

distribution. The Kensico records have

demonstrated that the remarkable simpli-

city and flexibility of an electric distribution

system for contractor's work of this sort

cannot be duplicated by cumbersome pipe

lines for compressed air. With the electri-

cally operated equipment there are no delays

caused by freezing pipes, and plant can be

shifted quickly from one position to an-

other. Another advantage is the resale

value of the electrical equipment; the cop-

per can usually be sold for 90 per cent of

its original cost, and the transformers al-

ways bring a high return. With the plant

performance at the Kensico dam in mind

one of Mr. Carroll's statements is particu-

larly significant: "With the present de-

velopment of electrical machinery there are

only a few projects on which electricity

could not be the sole source of power."

Electricity in Construction Work

WHEN the announcement is made that

a contractor will finish an $8,000,000

job two years ahead of the estimated time

-of eight years it is natural to infer that his

plant, layout and methods of construction

are well worth studying. Several articles

have appeared in the Engineering Record

describing how record yardages of concrete

masonry—65,290 yd. in a single month of

twenty-four 8-hour working days—were

placed in the Kensico dam of the Catskill

aqueduct by means of derrick travelers

Should the Weight of a Sack of

Cement Be Increased ?

IT is human to favor what appears to be

the more simple and the more logical of

permissible alternatives. For that reason

the proposal to change the weight of a sack

of cement from 94 to 100 lb. generally

meets with instant approval. Not only is

100 a good round figure, but 100 lb. of

cement measures more nearly a cubic foot.

Little wonder then that at first thought it

seems desirable to change the weight to the

higher figure. Little argument is needed

—the round figures in both weight and in

volume discourage careful analysis. As a

result are we not expecting more than we
are warranted from the prospective change

—and it is prospective if rumors from the

joint conference committee on cement speci-

fications and tests are to be believed? Is

there not, too, a broader aspect to be con-

sidered, to which this ready acquiescence

to the increased proposal blinds us?

The chief argument in favor of the

• heavier package, aside from the evident

fact that there is no good reason for re-

taining an odd weight like 94 lb., is that

proportions are based on the sack, and that

the sack is assumed to hold a cubic foot of

cement. If then a package holding 6 lb.

more is used, the result will be to insure

a richer mix.

Two different aspects of the subject pre-

sent themselves, depending upon who sets

the proportions and determines the method

of securing them in the field. If the pro-

portioning is in the hands of a competent

engineer and the structure is of sufficient

importance, a stereotyped mixture, 1 :2 :4 or

1:3:6, will not be used, but the propor-

tions for maximum density will be care-

fully found by experiment. Whether a

sack of cement then contains 0.94 cu. ft.

or 1 cu. ft. is a matter of indifference; the

measuring boxes for sand and large aggre-

gate will be built according to the sketches

of the engineer, and the decimal does not

worry him.

When, on the other hand, the stereotyped

proportions are used, the expected advan-

tages are based on the assumptions that

boxes, wheelbarrows and hoppers are ready-

built to even-cubic-feet capacity. This, of

course, is not so, and where accurate pro-

portioning is desired the boxes must be

built for the particular job. On a great

amount of work, however, measuring boxes

are not used. A sack of cement is dumped

into a wheelbarrow and its volume noted.

Each batch then is to contain twice as

much sand and four times as much stone,

for a one-bag 1 :2 :4 mix. Or a sack full of

sand is thrown into a wheelbarrow. Its

displacement is then taken as a unit for

the multiple quantities of fine and coarse

aggregate. In both methods it is evident

that it makes no difference whether the

volume of the sack of cement is 0.94 cu. ft.

or 1 cu. ft. It appears to this journal,

therefore, that the advantages expected

from the increase in weight have been

overdrawn.

When all is said, however, it is not easy

to escape the attractiveness of the 100-lb.

sack, and sentiment, even if without good

ground, is likely to grow in its favor un-

less some good reason against the change

is adduced. Evidently the discussion above

only fails to find any special advantage in

the heavier package and does not produce

any testimony against the proposed inno-

vation. The objections to the change must

come from the manufacturers, and they,

so far as this journal knows, have not yet

stated their side of the case. The direct

money outlay in the transition to the larger

sack (only 10 per cent of the present sacks

will hold 1.00 lb. of cement if placed by

present types of packing machinery) may
be dismissed from consideration, for the

change could be brought about only as pres-

ent sacks wear out. A period of four

years would probably see the retirement of

all but a small percentage of the old con-

tainers. The cost to the manufacturer

would lie in the extra handling on account

of having two sizes of package, a matter

that affects not a few plant operations,

such as the receipt and storage of sacks and

the arrangement of packing and shipping

facilities. This extra expense would even-

tually have to be borne by the consumer.

Whether it is justified by the results de-

pends upon the estimate of the expense in-
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volved, and, as to this, the manufacturers
must speak. As pointed out in this com-
ment the gain to be expected is compara-
tively small.

One other phase of the subject is worth
more than a passing thought. "The sack
nuisance" is a common characterization by
contractors of the return system necessary
where 40 cents' worth of sack is neces-
sary to ship a dollar's worth of cement.
The handling of returns, their collection,

inspection, bundling and shipment, together
with the inevitable losses, are a constant
annoyance to the contractor, while at the
receiving end the returns are no less

troublesome. It was to escape this nuisance
that bulk shipments of cement were first

suggested and have since been advocated.

Before changing the package, therefore, it

might be wise to consider carefully the

possibility of eliminating the sack nuis-

ance. This might be done by packing in

paper. Fifty-pound paper bags are now
feasible, and studies of the possibilities of

an 80-lb. paper sack are under way. The
higher breakage losses, and the cost of the
unreturnable paper bags and of handling
a greater number of packages for a ship-

ment of given size, are offsetting disad-

vantages. Their magnitude can be deter-

mined only after detailed study.

Enough has been said to indicate that

the question is not to be dismissed by a
wave of the hand. Surely there should not

be a change in weight of package without
first considering the advantages as against

the cost, and without studying the possi-

bility of eliminating the present costly

containers.

ENGINEERING RECORD

Some Thoughts on the Past Year's

Activities

EXTENDED comment on the year's

achievements is not called for in these

columns, since the activities in each of the

major branches of civil engineering are

treated elsewhere in this issue by eminent

specialists. Certain matters, however, be-

cause of their great importance or wide in-

fluence do warrant special mention, even

though attention has been given them in

the more extended reviews. The comments
will necessarily concern subjects with little

or no interconnection.

First place must be given to the practical

completion and the opening of the Panama
Canal—an achievement of the first magni-

tude in engineering, and a tribute to the

technical and administrative ability of

American engineers. While the original

schedule called for the completion by the

first of January, this year, the canal was
ready and in service in August, certain

auxiliary structures and the cleaning up

being then the only remaining work. The
engineer's chief interest in the canal is now
past. There will be interesting operating

data, but almost five months of continuous

service indicate the suitability and reli-

ability of the designs employed, so that

many years will undoubtedly elapse before

data of more than ordinary interest are to

be expected in the service records of the

equipment. It is worthy of note that there

have been no serious breakdown or inter-
ruptions and no cases of disappointment in
connection with important features of
design.

Meriting second place is the continuance
of the remarkable interest in highway im-
provement—an interest that has resulted
in large appropriations and extensive con-
struction. Activity is nation wide and all
evidence points to an increase rather than
a decrease in that activity in the near
future. The demand for hard roads is at
the forefront of the movement, and though
some attention has been given to dirt roads,
they have not received the consideration
which their tremendous mileage warrants.
In the hard-roads propaganda, the impor-
tance of continuous maintenance is becom-
ing better and better appreciated. In types
of surfaces, no material has in recent years
made as great strides as concrete. Therein
lies a danger. To the average contractor
the concrete road seems easy to build.

Although those with experience know that
such is not the case. So keenly, in fact, do
cement manufacturers appreciate the diffi-

culties that they have placed inspectors

throughout the country and have been able

to make an inspection of practically every
concrete road under construction in the
United States. They have, in addition, en-

deavored to have specifications revised to

conform with what is generally considered
the best practice. Another great danger in

connection with concrete roads is the com-
mon belief that they do not require any
maintenance. While experience so far

gathered indicates that their maintenance
cost is low, the absence of any maintenance
policy is sure to be followed by disaster.

It is necessary to take care of cracks and
pit holes as they become evident, and while

such repair work seems almost trivial, each

such opening is a point of weakness which
grows and spreads with great rapidity. Un-
doubtedly the need for maintenance will oe

learned in time, but there are likely to be

costly experiences if the present belief that

concrete roads do not need regular atten-

tion goes unchecked.

Turning to the field of legislation, there

are a number of movements affecting engi-

neers or engineering works deserving of

comment. The agitation for the licensing

of engineers, so wide spread some years

ago, has practically disappeared. The mat-

ter was up in Pennsylvania this year, and

general and emphatic opposition was

aroused. One new factor is entering the

situation, however, which may result in

changing materially the attitude of those,

who, like this journal, are opposed to the

general principle of licensing. The archi-

tects are pressing in many States for regis-

tration, and while the last convention of

the American Institute of Architects re-

fused to endorse licensing as a general

policy, on the plea that this was a matter

for local and not for National considera-

tion, the sentiment at the convention leaned

strongly in favor of the committee's report

advocating the licensing policy. One of the

salient features of architects' licensing laws

is that buildings cannot be erected unless

designed by or vouched for by licensed

architects. In practice, this means that the

engineer becomes subservient to the archi-

tect in building construction. Such is actu-

ally the case in Illinois and New Jersey.

It may be contended that in some States

where architects are licensed there is no

difficulty in the engineer securing a certifi-

cate. While this is true, he secures the

privilege of practising not as an engineer
but as an architect and is thus obliged to

sail under false colors. Certainly it is

humiliating for a competent engineer to be

prevented from practising his profession,

80 far as building design is concerned, un-

less he is willing to be styled an architect.

Briefly put, where such conditions obtain

the architect has a legal status, the engineer

has none. While this does not change the

argument that registration will not enable

the State to bar incompetent engineers from
practice, it certainly would seem to justify

the registration of engineers if for no other

purpose than to give them a legal status.

Whether the annoyance caused is worth the

gain is a debatable question.

In Federal matters the outstanding legis-

lative incident of the year was the magnifi-

cent fight put up by Senator Burton against

the river and harbor measure. That the

Administration has been frightened by this

exposure of the iniquity of pork-barrel

legislation is indicated by the conference
held at the White House last week at which
the merits of the Newlands Bill were con-

sidered. While it is generally understood

that the President and his cabinet advisers

present did not reach any conclusion as to

their stand on the measure, it is certain

that sooner or later the essential principle

of the Newlands Bill must be enacted into

law. This principle is that all Government
activities having to do with the use and
conservation of water must be placed under
the jurisdiction of one board. Such a body
would have within its scope river and har-

bor improvements, irrigation, drainage,

flood protection, hydroelectric development

and, in fact, all Governmental activities con-

cerned with water. As a result of Sen-

ator Burton's fight, both direct and through
the arousing of public opinion, it is probable

that the continuing form of contract will

be revived and the distribution of river and
harbor funds be placed on a saner basis.

Those interested in the Government's

activities so far as engineering matters are

concerned had hoped that the year 1914

would see the adoption of regulations gov-

erning the development of water power
which, at the same time, would conserve

the interests of the Government and would
promote the development of powers now
going to waste. Bills covering the subject

have passed the House and are before Sen-

ate committees. In their present form, how-
ever; they are not likely to stimulate devel-

opment, and it is sincerely hoped that

while reserving for the people all of

their present rights, the terms will be

altered so that private capital will be war-

ranted in making investments. It is sin-

cerely hoped that legislation that will bring

this about will be enacted early this year

so that the waters now running to waste
may be utilized.
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THE RAILROADS FROM THE ENGINEERING
POINT OF VIEW

By C. F. LOWETH
Cliief Enyneer, Chicago, Milwaukee & St. Paul Railway. Chicago

NEWELL
ROGERS

AS the year 1913 was characterized by

a dearth of railway engineering work,

o was the year 1914, but to a greater de-

gree. The fact is that constantly diminish-

ing returns have forced most of the rail-

roads to discontinue building into the

future to anticipate the countrj's growth,

and it may be safely predicted that when

the projects to which the roads have al-

ready committed themselves are disposed of,

they will be obliged to trim sail and confine

themselves to the necessary maintenance of

existing facilities until the numerous com-

missions and other similar bodies repre-

senting the people are willing to concede

to railroad shareholders reasonable profits,

consistent with the nature of the invest-

OMnts.

New Ck>NSTRUCTiON

New construction in the United States is

practically at a standstill. Almost the only

noteworthy piece of work of the year is the

completion of the Northwestern Pacific in

California. In Canada, where railroad de-

velopment is still encouraged, and where

credit was good until the outbreak of the

European war, the Grand Trunk Pacific

was pushed to completion, while the last

gap in the Canadian Northern Pacific in

British Columbia has been reduced to 48

miles.

Last month the Baltimore & Ohio Rail-

way opened for traffic its $6,000,000 Mag-
nolia cut-off, the last project in the $100,-

000,000 program of President Willard.

About the same time the Louisville & Nash-
ville Railroad put into service its new line

in Tennessee and Alabama. The extensive

grade reduction and second track work of

the Chicago, Milwaukee & St. Paul Railway
across the state of Iowa has been practi-

caDy completed, and a considerable portion

of similar work across the states of Minne-
sota and South Dakota has been put in

service, although portions have been de-

ferred. Rapid progress has been made on
the Nicholson cut-off of the Delaware,
Lackawanna & Western Railroad.

Terminals

Several large passenger terminals origi-

nally undertaken when the financial situa-

tion was more favorable were completed
during 1914. The most notable of these is

that of the Kansas City Union Terminal
Railway, which has recently been placed in

service, and is one of the finest passenger

stations in the Country. Other large pas-

senger terminals are those at Detroit, Spo-

kane, Memphis and Vancouver, all opened

during the last few months. The recon-

structed station and ferry house of the Cen-

tral Railroad of New Jersey at Jersey City

was put in service, although certain track

work is to be completed. A number of

smaller stations have been completed : typi-

cal of the best of these is that of the New
York Central Lines at Utica. New pas-

"It may be safely predicted that

when the projects to which the roads
have already committed themselves
are disposed of, they will be obliged

to trim sail and confine themselves
to the necessary maintenance of

existing facilities unt:l the numerous
commissions and other similar

bodies representing the people are

willing to concede to railroad share-

holders reasonable profits, consistent

with the nature of the investments."
—C. F. Loweth.

senger station projects are the Union Sta-

tion at Chicago, which will involve an ex-

penditure of perhaps $60,000,000, and a
new union station at St. Paul, involving

over $12,000,000. The demands for new
passenger stations have already become a
very serious burden upon the revenues of

the railroads, and the end is not in sight.

They come from the towns as well as the
cities.

Of new freight yards the year presents
few. The most important is the- recon-

structed Clearing Yard at Chicago, the
operation of which will be watched with in-

terest by railroad men. The Louisville &
Nashville is building near Nashville one of
the largest yards in the South.
The year's progress in notable railroad

bridges is recounted elsewhere in this issue.

Tunnels and Subways

Work is progressing rapidly on the
Rogers Pa.ss tunnel of the Canadian Pacific,

in the British Columbia Rocky Mountains.
This tunnel will be five miles in length,
double track, and its construction presents
some novel features. The two and one-

quarter mile Snoqualmie tunnel of the Chi-
cago, Milwaukee & St. Paul Railway,
through the Cascade Mountains in Wash-
ington, the headings of which met in Au-
gust, is expected to be put into service, fully

lined with concrete throughout, within a
month from this writing. The five-mile

tunnel project through the Rocky Mountains
west of Denver for the joint use of that
city and the Denver & Salt Lake Railroad,
has been held up by a decision of the courts
prohibiting the city from co-operating with
the railroad. The Mount Royal tunnel at

Montreal is making rapid progress. Sev-
eral tunnel ventilation projects have been
completed and others begun.
A large part of the extensive New York

City subway program was put under con-

tract during the year. In November a long
delay was threatened by the action of a
certain labor union in demanding strict en-

forcement of the law prohibiting the em-
ployment of aliens on public construction

work. A test case is being prepared.

No decided advances have been made dur-

ing the year in track or roadway design
or maintenance. A number of roads are
experimenting with very heavy rails of

various composition, but none has reported
important results.

Grade Crossing Elimination

There is an increasing demand for the
elimination of grade crossings, and doubt-
less much of this work must proceed in

spite of financial stringency. A consider-

able amount has been done in connection
with the passenger terminals at Memphis,
Kansas City and Spokane. The Northern
Pacific Railway has begun an extensive
piece of track elevation in Spokane, and
similar work by the Pennsylvania Lines at

Cleveland is nearing completion. In Chi-
cago, as iisual, a considerable amount of

such work is under way, notably on the

Chicago, Milwaukee & St. Paul and the Chi-
cago, Rock Island & Pacific Railways; the
Chicago, Milwaukee & St. Paul and Chicago
& North Western Railways are elevating

their adjoining tracks and yards for a con-
siderable distance in Milwaukee. Some ex-

tensive track depression work is under way
in Minneapolis, and much more is being
demanded by the city.

Grade separation, either by elevation or
depression, frequently involves extensive
changes in industrial tracks and the indus-



January 2, 1915 ENGINEERING RECORD
tries served by . such tracks. These read-

justments in many cases involve very large

sums, and have proven quite troublesome

alike to the railroads and the industries.

That the industries should bear these ex-

penses seems quite proper, and has been
agreed to in many cases. This is a feature

of increasing importance in grade separa-

tion.

Electrification and Valuation

In railway electrification perhaps the

most noteworthy event of the year is the

project of the Chicago, Milwaukee & St.

Paul Railway, which now has under way the

electrification of two divisions, extending

from Harlowton to Deerlodge, Montana, a
distance of 230 miles. Eleven electric loco-

motives are already contracted for ; it is ex-

pected that the work will be completed next

summer. Overhead high-voltage direct-

current will be used, the voltage having

been increased from 2400 originally con-

templated to 3000. A similar system is

contemplated for the Mt. Royal tunnel at

Montreal, and the Canadian Pacific is in-

vestigating electrification for its Rogers

Pass tunnel, previously referred to. The
electrified zone of the New York, New
Haven & Hartford Railroad has been ex-

tended during the year from Stamford to

New Haven. Several railroads are investi-
gating the desirability and relative economy
of electrification as against grade revision
and double tracking, especially for moun-
tain divisions.

The Federal valuation of railroads has
been begun, and work has been started on
some fifteen railroads scattered throughout
the country, and is soon to start on a dozen
others. Up to Sept. 1, about fifty parties
had been put in the field, and about 5100
mi. of line had been covered by these par-
ties. However, the work has as yet hardly
started, there are numerous important de-
tails of procedure yet to be settled, and it

is possible that the earlier orders giving
the requirements for maps, profiles, inven-
tories, etc., may be considerably modified.
This work is of much greater magnitude
than is generally imagined by those not
acquainted with it.

The Future

The construction of 1000 mi. or so of new
railroad in Alaska as a government project
at a cost not to exceed $35,000,000 has been
authorized by Congress. The construction
will be in charge of a commission of three
engineers. Thirteen parties were put in

the field last summer and the report of the
location and cost of the work may be ex-

pected soon and will be of much interest.

As to the future, much depends on im-

portant economic questions now before the

numerous government and state commis-
sions. The position of the railroads is

anomalous in that to a large extent their

managers cannot control either the income
or the outgo. The lack of co-ordination in

the numerous legislative and regulating

functions very materially increases the tax

on the revenues of the railroads and with-

out any corresponding benefit to the public.

As one instance of this may be cited the

partial rate increase granted a few days
since by the Interstate Commerce Commis-
sion to the railroads in Eastern territory,

the benefit of which in some quarters was
largely nullified by an adverse decision of

the Pennsylvania Commission the following

day. The Western railroads have a request

pending for a small general advance in

freight rates, and at the same time are in

the throes of a demand from 55,000 en-

ginemen and firemen for increased wages.
Whether or not the railroads gain their rate

request, it may be taken for granted they

will lose in the wage contest. The recent

recall of the full-crew law in Missouri is

encouraging and at the same time shows
the injustice of much of the anti-railroad

legislation of the past few years.

PROGRESS IN WATER SUPPLY
By ALLEN HAZEN

Of Hazen, Whipple and Fuller, Consulting Engineers, New York City

THE year 1914 has seen the inauguration

of few new water-supply enterprises of

importance. The European war and the un-

certainty as to financial matters were no
doubt largely responsible. On the other

hand, many works of importance have pro-

gressed toward completion.

New York City Supplies

Among these the Catskill supply for tht

city of New York is the largest and most
important. During the year the Ashokan
reservoir, the main collecting basin of the

new system, was filled for the first time to

a considerable height and it is expected

that it will be filled to the spillway early in

1915. The northern aqueduct from the Ash-'

okan dam to the Kensico reservoir has been

substantially completed during the year.

Upon filling the pressure tunnel under the

Hudson River and the adjoining Moodna
siphon with water at full pressure for the

first time, a leak developed owing to a

crack or movement in the rock, on the west
shore at the junction of the Moodna tunnel

with the west shaft. This was what was
apparently the best of sound ledge. To
avoid weaknesses that might be left by re-

pair, it has been determined to drive a new
tunnel at a lower level under the defective

rock and to block off and abandon the tun-

nel first driven. This work, now under
way, will mean a year's delay in the time
when water is first delivered to the city.

In the meantime the reduction in con-

sumption in the city by finding and stop

ping waste has proceeded so far that the

per capita use is less than for many years,

and the reservoirs of the Croton system
and of the other city supplies are sufli-

ciently filled so that it is certain that no
shortage of water will result.

Unequalled progress has been made in

the construction of the Kensico dam, which
is substantially as large as the Ashokan
dam, although not holding back so much
water. The great bulk of the masonry in

"The year 1914 has seen the in-

auguration of few new water supply
enterprises of importance. The
European war and the uncertainty

as to financial matters were no
doubt largely responsible. On the

other hand, many works of impor-
tance have progressed toward com-
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this dam has been placed during the calen-

dar year 1914. The main part of the dam
has been carried to the flow line and while

much work remains to be done the reser-

voir will be ready for filling as soon as the

replaced section of the Moodna tunnel is

ready.

The city tunnels driven through solid

rock at a great depth under the city to dis-

tribute the Catskill water at high pressure,

and with but little friction loss, are ap-

proaching completion and will soon be

ready for final test. Work on a cast-iron

pipe line with flexible joints under the Nar-

rows, from Brooklyn to Staten Island, to

supply a rapidly growing and important

part of New York City has been commenced.

Novel and interesting methods of making

the pipe joints tight under trying condi-

tions are in use.

The work of filtering, treating and puri-

fying city water supplies has gone for-

ward during the year, progress on the con-

struction of important plants at St. Louis,

Cleveland, Baltimore, Montreal and Trenton
being recorded.

New Lake Intakes

New intakes are being driven to furnish

more lake water to Milwaukee and to Cleve-

land. The latter is being driven through
the clay, containing marsh gas that resulted

in such frightful loss of life in the construc-

tion of a former intake. It remains to be
seen if progess in the art of tunneling will

permit the new intake to be driven through
this dangerous material without a repeti-

tion of these accidents.

Canada

The Canadian cities have been growing
with great rapidity and a large proportion

of them have new waterworks under way.
Victoria and Winnipeg are constructing

aqueducts to introduce new and larger

sources of supply. The Victoria aqueduct

is fed by a hiountain reservoir 37 miles

away, while at Winnipeg the soft water of

Shoal Lake 95 miles to the east is to be

secured. Montreal is proceeding with new
works, and at Toronto a contract for the

extension of the filter plant has been let,

involving new principles that have not yet

been tried out on a large scale.

At Ottawa a new or improved water sup-

ply has been the leading subject of popular

discussion during 1914, as during several

preceding years. Some progress has un-

doubtedly been made in crystallizing

thought along more rational lines.



ENGINEERING RECORD Vol. 71, No. 1

The extension of municipal ownership

has not made great progress during the

year. The unfortunate controversy at Den-

ver still continues in the courts, the matter

at direct issue now being the question of

reduction of rates, which the city endeav-

ored to force.

At Des Moines the city has twice voted

not to provide the money for the purchase

of the company's plant, which it had

previously condemned, and on which a price

had been fixed. The former proceeding has

thus failed to take effect and the company
till operates the plant.

At San Francisco a tentative agreement

between the representatives of the Spring

Valley Water Company and the city was
reached as to the value of the works to be

taken and as to the terms of purchase. It

is understood that there will be a vote on

the confirmation of this agreement by the

city during the coming year.

It has been proposed that the state of

New Jersey through the State Water Sup-

ply Commission, should take over the East

Jersey Water Company and continue the

wholesale business now done by it. The
price of purchase has been fixed and fur-

ther action is now pending.

Financial difficulties of the American

Water Works & Guarantee Company, per-

haps the largest single owner of water

works properties in the United States, ne-

cessitated the reorganization of the com-

pany under a new management, and a new
name. It is understood that the financial

difficulties grew out of conditions not di-

rectly related to the waterworks properties

and that these properties were on the whole

prosperous and were paying their way.

The Peoples Water Company, supplying

Oakland, Berkeley, Alameda and other Cali-

fornia municipalities east of San Francisco

Bay, became involved in financial difficul-

ties early in the year and an effort is now
under way to reorganize it upon sound

financial lines. This company is one of the

half-dozen largest remaining water com-

panies in the United States, and it had
been for years subject to close and per-

haps excessive regulation by the munici-

palities served by it.

An amendment to the California Consti-

tution was adopted at the November elec-

tion which takes from municipalities the

power to fix rates, and vests it in a State

commission. This is believed to be a sub-

stantial step in advance.

The Salem fire and the behavior of the

Salem waterworks is to be noted as one of

the important happenings of the year. On
June 25 a conflagration burned over 253
acres and destroyed property estimated to

be worth $20,000,000, being more than a

third of all that in the city. The water-

works furnished water as they were capa-

ble. Fortunately neighboring cities and
towns with waterworks had pipe connec-

tions, and water was supplied from neigh-

boring works until a rate of output was
supported twice as great as that which
would ordinarily be considered adequate
for protection. It was afterwards ascer-

tained that enormous quantities of water
had been lost by broken pipes that had been
laid to factories and other large buildings

to feed automatic sprinklers, and for other

fire protection purposes. The breakage of

these pipes by falling buildings and the use-

less escape thereafter through them of

great quantities of water was a dominating
factor in the situation, and reminds one of

the history of the San Francisco fire,

where loss of water from service pipes

broken by the earthquake and by falling

buildings sapped the strength of the system
and tended to prevent the check of the fire.

DEVELOPMENTS IN THE HYDROELECTRIC
FIELD IN 1914

SEVERAL reasons which have developed

in the last few years have conspired, to-

gether with present conditions, to decrease

the activities in hydroelectric development
during 1914. In the first place, it has been

emphasized that while undeveloped water
power is energy going to waste, it fre-

quently costs more to utilize such waste
than can be realized by the saving so ef-

fected.

In the second place, the popular delusion

as to the great potential value of undevol-

oped water power has made it possible to

finance some projects on a basis that, while
they may have proved advantageous to the
promoters, have occasionally been disas-

trous to the investor.

In the third place, this same popular de-

lusion has given rise to the theory that the
States and the Nation are being robbed by
a mythical water-power trust which has
been seizing for its own profit valuable
rights which belong to the people of the
State and Nation. In consequence, much
unfavorable legislation, both State and Na-
tional, has BO restricted opportunities that
little development has been possible.

Investments are attractive when the re-

turns are inmiediate and certain. It is

only when the hope of reward is consider-
able that the investor will take part in en-
terprises that possess a degree of hazard.
Water powers do possess a serious haz-

ard in both construction and maintenance,
for they are necessarily built in the paths
of flood and hence are subject, both during
construction and operation, to casualties
from such sources. Moreover, unless they
are built for specific purposes, they must
be near a good market and must be financed

By DANIEL W. MEAD
Consulting Engineer, Madison, Wis.

on a basis which will permit them to pro-

duce power at such a cost that it will both
insure a profit and still be so low as to com-
mand the market. Occasionally there is a
location where very favorable conditions

prevail, but more often much time is needed
before a satisfactory market can be de-

veloped.

Watchful Waiting

As a rule, therefore, money invested in

hydroelectric developments does not pay
dividends as quickly as that invested in

many other kinds of industrial undertak-
ings. Usually interest must be provided
from the capital account for a compara-
tively long construction period, as well as
for a considerable time during which a
market for the power is being developed.

All of these factors affect the possibility

of hydroelectric developments, and espe-

cially during financial depressions, such as
that of 1914. The recent tariff changes
have prevented cautious manufacturers
from extending their plants and have not
only prevented central stations from in-

creasing their business, but have discour-

aged extensions and especially new instal-

lations. The pending water-power legisla-

lation has made investors adopt a policy of

"watchful waiting," and, finally, the Euro-
pean war has opened channels for invest-

ment where quicker and larger returns can
be expected than in the hydroelectric field.

The activities in this field have, there-

fore, consisted in the completion of a few
developments, in most cases financed be-

fore the crisis. It has been impossible to

find a market for large blocks of stocks
or bonds of new undertakings, and the New

York Stock Exchange and other exchanges
were closed for four months or more dur-

ing the year. The Senate is still holding

hearings on the Adamson water power bill,

which proposes regulations under which the

government may lease power sites on navi-

gable streams. The bill was passed by the

House on Aug. 4. The Ferris bill, covering
the use of water powers on the public do-

main, is also before a Senate committee,
having passed the House on Aug. 24.

It has been proposed that the National
Government control a new testing flume for

water wheels in which better accommoda-
tions would be provided than are now af-

forded in the old flume at Holyoke, but no
action has been taken, nor has the matter
assumed definite form.

Design

During the year, the maximum efficiency

of high-speed, high-power turbine runners
has advanced a few points. The Holyoke
test report, dated April 1, of a Wellman-
Seaver-Morgan model runner, giving 91.27

per cent efficiency, has been eclipsed by a
more recent report on The James Leffel &
Company's runnner 2359, which was re-

ported to have developed an efficiency of

93 per cent. Such a wheel, built in large

sizes and placed to operate under more fa-

vorable conditions and higher head than at

Holyoke, will probably give between 95 and
96 per cent efficiency. This high efficiency,

of course, is the efficiency of the turbine and
not the hydraulic efficiency of the plant.

Material gain has also been made during
the year in the increase of the power of

turbines. Until recently the modern tur-

bine has possessed a power coefficient of
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about 0.0024 at the speed for maximum effi-

ciencies. This had already been increased,
prior to 1913, to 0.00375 by one manufac-
turer, and in 1913 to 0.00423 by the. S. Mor-
gan Smith Company in Holyoke test 2208.
In October, 1914, the maximum coefficient
of 0.0047 was reached in Holyoke test 2363
by The James Leffel & Company.
For the first time automatically operating

siphonic spillways have been used on a hy-
droelectric development in the United
States. These siphons are located in the
forebay of Development 2 of the Tennessee
Power Company on the Ocoee River, and
developed an efficiency of 65 per cent under
test. The use of a rolling dam on a
reclamation project in the United States ex-
tends back a number of years, but not until

1914 were such dams specified for hydro-
filectric developments in this country.
Three rollers 65 ft. long and 19 ft. high are
to be used at the Long Lake development
of the Washington Water Power Company.
As the stream has not been fully utilized as
yet and a movable dam crest is not required
at this time, only the fixed portion of the
dam has been completed and the piers built

so that when required the rollers can be
erected.

Construction

Several big plants have been completed
during the year, the most notable being the
160,000-hp development of the Cedar Rap-
ids Manufacturing & Power Company, near
Cedars, Quebec. The Big Creek station of
the Pacific Light & Power Corporation,
which was put in operation during the year,
is notable because of its transmission line,

which is 240 mi. long and operates under an
initial pressure of 150,000 volts. The line

is in complete duplicate, there being two
lines of towers each carrying a single three-
phase circuit.

Several large low-head plants have been
put in operation, at Parr Shoals, Stevens
Creek, Coon Rapids, Lock 12 in the Coosa
River and at Prairie du Sac, Wisconsin. An
interesting plant was completed in New
York State during the summer, the 40,000-
hp Salmon River development, which has a
2-mi. wooden pipe line of 12 and 11-ft. di-

ameter, and a differential surge tank 205 ft.

high. Experiments have shown that even

under a load change of 75 per cent of the
total capacity of the plant, the tank does
not spill any water. On the distributor at
the base of the tank the discharge in the
penstocks is regulated by hydraulically
operated needle valves of a type that only
recently has been put on the market.
American engineers in Spain had com-

pleted two water power developments when
the war broke out and work was stopped

"As a rule, money invested in
hydroelectric developmenU does
not pay dividends as quickly as that
invested in nnany other kinds of in-
dustrial undertakings. Usually in-
terest must be provided from the
capital account for a comparatively
long construction period, as well as
for a considerable time during
which a market for the power is

being developed."
—Daniel W. Mead.

on the third, then about one-third com-
pleted. Because of the war, work has also
ceased on a number of Canadian plants,
that at Laurentide being the most notable.
Even in the United States effects of the war
have been felt, and work has been stopped
on the Columbia Mills development at Min-
neto, N. Y. At Whitney, N. C, the South-
ern Aluminum Company, which operated on
French capital and was building a large
hydroelectric development, has been forced
to suspend operations.

Accidents and Reconstruction

Few accidents have happened, showing
that more and more care is being exer-
cised in design. At the Falls Village plant
a penstock collapsed, and a concrete flume
for the Naches power plant in Washington
broke, causing an interruption in service
for several days. The collapse of the An-
telope siphon of the Los Angeles aqueduct
showed forcibly the necessity of designing
pipe lines so that negative pressures due
to velocity changes can be resisted.

The Austin dam in Texas, across the
Colorado River, which failed several years

ago has been reconstructed. Parts of the
old structure have been used and reinforced,

while the new portion consists of a hollow
reinforced concrete dam. Automatic flash-

boards 14 ft. high have been placed along
the new crest, and 5-ft. automatic flash-

boards have been provided on top of the
old portion.

In water-wheel testing the chemical
method has for the first time been used in

the United States. It was applied in two
cases, the first for measuring the discharge
through a 7200-hp horizontal eight-runner
water turbine in the Croton development of
the Grand Rapids-Muskegon Power Com-
pany, and the other in the station of the
St. Lawrence Power Company, at Massena,
N. Y. In the latter case it is stated that
the accuracy was close to 0.1 of one per
cent.

Possible Market

The success that has been obtained in the
fixation of atmospheric nitrogen by means
of electric power in Norway has led a num-
ber of American engineers to study this

question. The idea has been fo investigate
whether the secondary power of large cen-
tral stations could not be used in this man-
ner, thus saving the cost of steam aux-
iliaries necessary to give such power mar-
ket value. Water powers located iii dis-

tricts where no market is available end too
far away from market possibilities, might
then be given a commercial value; but all

investigations have stranded on the impos-
sibility of developing the power at a feasible

cost. To use low-head developments is out
of the question because of their compara-
tively high cost per horse power, and North
America offers few high-head possibilities

where power can be developed so cheaply
that it can be sold at $5 or $6 per horse-
power-year, as seems necessary for this

purpose.

For the ensuing year the outlook is not
bright, but it is to be expected that the
lessons of the European war will encour-
age the American people to depend less

upon imports and more upon domestic prod-
ucts. If this is coupled with a greater ac-

tivity in the export trade, large industrial

developments will be undertaken and the
demand for water power may increase.

STEEL STRUCTURAL ENGINEERING
Some Phases of Its Past, Present and Future

By EDGAR MARBURG
Professor of Civil Engineering, University of Pennsylvania, Philadelphia

IN view of the brief space at his disposal
and his distaste for purely statistical re-

views, the writer will not attempt an ex-
tended compilation of data concerning
recent accomplishments in the field assigned
to him. He thinks it will prove more in-

teresting and profitable to consider, first,

some of the influences which have con-
tributed notably to the advancement of
steel structural engineering in America,
to refer then to some conspicuous examples
of present-day practice in its highest de-

velopment, and to direct attention, finally,

to a few of the many important problems
of the future.

Following the introduction of the open-

hearth steel process, wrought iron for struc-

tural purposes was superseded by steel

about twenty years ago. The advancement
since that time has probably exceeded the

most farsighted anticipations.

Progress in Design and Fabrication

The problems of design and fabrication

are so closely interwoven that it seems best

to treat them jointly in this brief review.

Considering, first, the ordinary run of

bridge work as distinguished from struc-

tures of exceptional magnitude, remarkable

progress has been made within recent

years, especially in connection with rail-

road bridges. The reason for this lies

largely in the fact that the railroads have
come to recognize the evils of that vicious
system by which formerly tenders for
bridges were solicited on the basis of little

more than a profile of the site and general
specifications, and contracts were closed
at lump-sum figures on mere stress-sheet
designs. Under that system, with its

strenuous competitive features, the bridge
companies found it difficult to secure work
at a living profit, save by skimping details

to the limit of conscience and ingenuity.
The change to the pound-price plan, under
increasingly competent supervision, has
perhaps contributed more largely, though
indirectly, towards, the elevation of stand-
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ards in American bridge practice than

an}' other single influence. It is fortunate

that this radical change of attitude be-

tween purchaser and manufacturer should

have come about coincidently with the in-

troduction of heavy engine and train load-

ings which are not likely to be much ex-

ceeded for many years, so that modern
steel railroad bridges may at length be re-

garded as measurably permanent struc-

tures.

An important collateral factor towards

the raising of standards in bridge work is

to be found in the increasing use of the

well-balanced specifications framed and

maintained under the wise co-operative

plan of the American Railway Engineering

Association.

The realization that a bridge should be

proportioned and braced to resist the action

of the external forces as nearly as possible

as an integral whole, has profoundly influ-

enced American bridge practice within

recent times. It has resulted in the increas-

ing use of riveted trusses, riveted connec-

tions for members subject to stress reversal,

stiff riveted bracing, riveted floorbeam con-

nections, end floorbeams, solid ballasted

floors, etc., and in the abandonment for

railroad bridges of the rattletrap details

in vogue twenty years ago. All-riveted

trusses were used for the 408-ft. spans in

the recent renewal of the Lachine Bridge;

and have been adopted in the 58I.5-ft. draw-

span of the proposed Burrard Inlet Bridge,

Vancouver, B. C., and in the design of the

two 775-ft. channel spans of the Sciotoville

Bridge across the Ohio, to which further

reference will be made hereafter.

Remarkable progress has also been made
within recent years in the fabrication of

plates and rolled shapes in larger sizes, in

drilling or reaming large joints or com-
plete trusses after assembling at the shop,

in the use of metal templates and in the

tapering of long rivets. A few years ago
the large riveted connections in view for

the Sciotoville Bridge, involving gussets

about 12 X 15 ft. and 1% in. thick, exceed-

ing those for the Quebec Bridge and the

Hell Gate Arch, could not have been fabri-

cated.

The development of the theory of second-

ary stresses has already had a wholesome
effect upon the general and detailed design

of trusses. Too much emphasis can hardly

be laid on the importance of utilizing this

added knowledge by avoiding conditions

calculated to increase secondary stresses

rather than by seeking to take them into

quantitative account in justification of im-

proper designs.

With re.spect to design in its bearing on
the development of new types of structures,

deserved prominence should be given to the
rapid evolution of bascule and vertical lift

bridges, and the more recent though no less

radical changes in the design of train-

sheds. The applicability of double-leaf bas-
cule bridges has recently been much ex-

tended through the perfection of means of

transmitting full direct stresses in addition
to the shear across the central joint of the
closed structure acting as a simple span.

Improvements in erection methods have
kept well abreast of the advance of bridge
construction in other directions. The
evolution of the modern derrick car with a
maximum boom-length of 110 ft.—capable

of handling with a boom-length of 70 ft. a

115-ft. girder weighing 60 tons—and the

development of locomotive crane, have with-

in recent years completely revolutionized

erection methods for the ordinary run of

work. Their use has resulted in cheapening

and accelerating erection.

The practice by which new bridges de-

signed to replace existing ones are com-

pletely constructed to one side and then

rolled into place is growing in favor and

has led to some remarkable records. An
especially sensational performance of this

kind occurred recently on a Pennsylvania

Railroad bridge over the Muskingum River

when three 240-ft. double-track through

bridges, weighing in the aggregate 3,500

tons, were moved laterally 45 ft. in 10 min.

and 17 sec. between trains. • The same
method was recently applied, without inter-

ruption of traffic, to the installation of

eleven new 175-ft. double-track deck spans

weighing 600 tons each, in the reconstruc-

tion of the Ohio Connecting Bridge, below

Pittsburgh.

The method by which bridges are con-

structed on barges and floated into place,

and shifted or removed by that means, has

found numerous recent applications with

ingenious modifications to suit special

needs. The most important and spectacu-

lar feat in that line will take place when
the 640-ft. double-track suspended span of

the Quebec Bridge, weighing 6,400 tons,

will be floated into position and then lifted

bodily to a height of 150 ft. above the

water level to its final place in that struc-

ture. In its application to this bridge this

method not only ensures a great reduction

in the erection stresses by the pure canti-

lever method, but also obviates all hazard
from sudden temperature changes in

making the final central connection that

would otherwise have had to be incurred.

There have also been many interesting

recent performances in the adaptation of

the cantilever method to the erection of

simple spans and other structures to which
space forbids more than bare reference.

The approaching erection of the Hell Gate
Arch will prove an especially noteworthy
example of this kind.

Erection standards have been greatly
raised through the previously mentioned
improved shop processes, the use of electric

power in the conduct and control of field

operations, the development of modern
tools, especially the pneumatic hammer,
and the use of tapered rivets to ensure
efficient upsetting. It has been demon-
strated that 114-in. field rivets in the Hell
Gate Arch, with a 9%-in. grip, and the
1%-in. rivets of nearly the same length in

the Quebec Bridge, can thus be easily

driven to fit for their entire length.

The scale which modern erection opera-
tions have attained may perhaps be set
forth most impressively by the statement
that the steel falseworks of the Quebec
Bridge weigh 3,000 tons and that the two
225-ft.-high steel travelers weigh nearly
1,000 tons each, not to mention the material
used in the 90-ton girder crane and the
495-ft. runways in the field storage yard.

Notable Bridges Under Construction

and Projected

The fabrication of this bridge in the
mammoth shop built primarily for that

purpose is pi-ogressing rapidly. Of the
total weight of steel^65,000 tons—about
one-third has been fabricated and about
10,000 tons erected, one of the anchor arms
being nearly completed. A world record
was established about a month ago with the
erection of 410 tons of steel in a single
working day, including the driving of 16
large pins. No better evidence than this

marvellous record could be adduced of the
extreme care that had previously been be-
stowed upon every detail.

To engineers, the circumstance that the
Quebec Bridge, with its channel span of
1,800 ft. between pier centers, will be the
largest bridge in the world, is wholly
secondary in interest to the many striking
innovations in design, fabrication and erec-

tion to which it has given rise. Space pre-
cludes more than brief reference to a few-
of its principal features. First in impor-
tance is the straight-chord, K-truss design,

involving a type of truss heretofore prac-
tically unknown in this country. Its ad-

vantages for long-span bridges have become
so evident that their possible disregard by
future designers under similar conditions

will have to be professionally justified on
more substantial ground than the mere
striving for seeming originality. The K-
truss is statically determinate, compara-
tively free from secondary stresses, admir-
ably adapted to erection, and ensures the

distribution of the shear in each panel be-

tween two principal web members, with
obvious incidental advantages in other

directions. To bridge engineers the con-

ception of this truss should be as welcome
as it was unexpected. Its striking origi-

nality is deserving of the most generous
professional recognition.

Noteworthy Details

Among the details of this bridge per-

haps the most noteworthy features are the

admirable design of the truss members, the

use of separate pins for individual mem-
bers, the omission of the upper lateral sys-

tem, the cradling, in lattice box-trusses, of

the long top-chord eye-bars,—not only for

their own support and for the lateral trans-

mission of panel wind loading, but inci-

dentally and in no unimportant degree for

appearance,—the suspension of the trans-

verse floorbeams in the central plane of the

main trusses (which are in a certain sense

double trusses), the use of pin bushings for

greater flexibility at certain joints, the

adoption of 100 per cent chord splices

throughout, and of special trusses for the

transmission of tractive forces.

In referring to so huge a structure, one

readily yields to the temptation of citing

especially significant figures. The main
pedestals weigh 500 tons each ; the 9 x 10-ft.

main posts above the piers are 310 ft. long,

have a cross-sectional area of 1903 sq. in.

and weigh 1,500 tons each; the largest (7

ft. 2 in. X 10 ft. 4 in.) lower-chord mem-
ber has a length of about 85 ft., a cross-

sectional area of 1902 sq. in. and a weight
of about 420 tons, though it will be erected

and assembled in four parts; the largest

pin is 30 in. in diameter, with 45-in. bush-
ings, and weighs about 6 tons. .

According to schedule the Quebec Bridge
will be completed in 1917.

The erection of the Hell-Gate Arch, de-

signed by Gustav Lindenthal, will be begun
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next April ^nd finished in about four

months. On the Long Island side the tem-

porary anchors for erecting the arch canti-

lever-fashion are nearly completed and
preparations for their installation on the

Ward's Island side are in progress. With
its span of 977.5 ft. between centers of end

hinges this arch will be the largest struc-

ture of its type in the world. Apart from
the extraordinary boldness and originality

of the general design, this bridge contains

many new features of unusual interest,

notably the rocker joints at the chord

splices designed to minimize eccentricity

of chord stress, the cantilever arrangement

of the lower laterals, and the braking

girders for the transmission of tractive

forces.

The total weight of steel in the arch

proper is 20,000 tons, the heaviest bottom

chord section having a shipping weight of

150 tons. The cross-sectional area of this

member is 1385 sq. in., but it is necessary

to ship it in longitudinal halves.

The entire completion of the bridge with

its long approaches is expected by the end

of 1916.

ScioToviLLE Bridge

This bridge, also designed by Gustav

Lindenthal, to which reference in print is

made here, by special permission, for the

first time, will cross the Ohio River on the

line of the Chesapeake & Ohio Northern

Railway. It is a proposed double-track

structure, about 3500 ft. long, with two

775-ft. channel spans.

The design marks a radical departure

from current practice in that the main
trusses will be constructed as all-riveted

continuous girders over three supports.

Taking advantage of the rock foundations

at the site, the designer will thus effect an

estimated saving of about four million

pounds of steel,' in comparison with an

alternative plan involving the use of two

independent spans. The contract for the

masonry of this bridge has been let and

work on the foundations is in progress.

The detailed plans of the superstructure

have been completed, but the award of the

contract is in abeyance.

Other Large Bridges

Other large bridges for which the con-

tracts for the steel superstructure have

been let are the Memphis Cantilever Bridge

across tlie Mississippi River, designed by

Ralph Modjeski, which, with a maximum
span of about 790 ft., will supplement the

present structure in the immediate vicinity

;

and the Metropolis Bridge across the Ohio,

designed by C. H. Cartlidge, in which the

longest simple span has a length of about

723 ft. between pi«r centers.

Important Bridge Projects

The delay or indefinite postponement of

large bridge projects will doubtless be

among the many consequences of the Euro-

pean War. Under present conditions the

consummation of such mammoth projects

as the 2880-ft. North River Trussed-Cable

Suspension Bridge, and the proposed San

Francisco Bay Cantilever Bridge, with

three 2000-ft. spans, seem sufficiently re-

mote. Other long-discussed and recently

revived projects are those for a 1071-ft.

cantilever bridge across the Mississippi at

New Orleans, and a 1600-ft. cantilever
bridge across the mouth of Sydney Harbor,
Australia. The live load for the latter is

15,000 lb. per foot of bridge, or aearly 50
per cent, higher than for the Quebec
Bridge. The life of its steelwork is esti-

mated at 100 years, or safely in excess of
the prospective life of the estimator. Be-
tween two alternative designs, the one for
a K-truss, the other for a sub-triangular
truss, the Parliamentary Public Works
Commission has recommended the latter.

Reconstruction and Reinforcement

Broadly speaking, every important bridge
built 25 or more years ago has been either

reinforced or displaced on account of in-

creased loading. The plans for increasing

"Considering, first, the ordinary
run of bridge work as distinguished

from structures of exceptional mag-
nitude, remarkable progress has
been made within recent years,

especially in connection with rail-

road bridges.

"Progress has resulted from the

increasing use of riveted trusses, riv-

eted cotuiections for members sub-

ject to stress reversal, stifiF riveted

bracing, riveted floorbeam connec-

tions, end floorbeams, solid ballasted

floors, etc." —Edgar Marburg.

the capacity of the Queensboro Bridge by
rearranging the tracks will necessitate

reinforcement and other changes in the

floor-system, at an estimated cost of over

three million dollars, although this bridge

has been in service for scarcely more than

a single decade. The plans for recon-

structing the previously reinforced Brook-

lyn Bridge involve the entire replacement

of the suspended structure.

The recently completed reinforcement of

the Williamsburgh Bridge had as its crown-

ing feature a cleverly contrived bit of

bridge surgery in a midnight operation in-

volving the replacement of four 10-in. car-

bon-steel pins by 13-in. pins of nickel steel.

Steel Building Construction

The completion of the Equitable Build-

ing, New York City, now in course of con-

struction, will be a notable event in that

it will usher into existence the largest office

building in the world. With three stories

below ground, 36 main stories and two in-

termediate stories, it occupies a ground

space of a little more than an acre, so that

it will afford a floor space of nearly 40

acres. The cross-sectional area of the

largest column is 393 sq. in., as against a

maximum column section of 700 sq. in. in

the 57-story Woolworth Building.

Unfortunately, space does not permit

reference to some of the many other not-

able building operations recently completed

or now in progress.

Important Lines of Future Progress

Alloy Steels

With the materials now available for

structural purposes, a span of about 2000

ft. may be regarded as the maximum prac-

ticable limit for cantilever bridges. For

longer spans recourse must be had to some

form of suspension bridge. Signs are not

wanting, however, that we are on the eve

of important developments in the field of

alloy steels. With more exhaustive inves-

tigations of their possibilities, improved

metallurgical and manufacturing processes,

and substantial reductions of cost, alloy

steels are destined to become factors of

increasing importance in the design of long-

span bridges ; nor is it improbable that they

will in time displace carbon steel entirely

for structural and many other purposes.

In the meantime, it is interesting to note

that the material problem has been vari-

ously met in the important bridges included

in this review, although in part under radi-

cally different determining conditions, by

the adoption, separately or in combination,

of standard carbon steel, higher-carbon

steel, high-silicon (and high-manganese)

steel, nickel steel, and "Mayari" steel. The
last, a natural alloy nickel-chromium steel,

will be used extensively, and for the first

time for structural purposes, in the Mem-
phis Bridge and the high-silicon steel in the

Metropolis Bridge, for compression mem-
bers only.

Since the moduli of elasticity of alloy

steels and carbon steels are practically

equal, elastic deformations and, therefore,

deflections and secondary stresses, will be

emphasized with the increased unit stresses.

This element will require careful attention

both in design and erection, but is not

likely to entail difficulties of governing

weight.

Full-Size Tests

The need of extensive full-size tests on

steel compression members remains almost

as great as ever, although the tests on

models of Quebec Bridge members have

yielded some valuable data. The returns

from the tests by the Bureau of Standards,

now in progress under the joint auspices

of committees of the American Society of

Civil Engineers and the American Railway

Engineering Association, are awaited with

great interest. Much full-size experinien-

tal work, both in tension and compression,

will be needed before the relative merits

of the various alloy steels can be safely

judged.

Observations on the Elastic Behavior
OF Structures

It seems highly desirable to perfect

means of ascertaining not only the dead

and live-load stresses in important struc-

tures, but also the secondary stresses,

within fair limits of accuracy through ob-

servations on their elastic movements. On
the Beaver and Winner bridges per-

manent contact points for extensometer

measurements were established before their

erection some years ago, but the results

from subsequent observations have not

been publicly disclosed. It is to be hoped

that the experience had with these tests

will be fully reported with suggestions for

overcoming any difficulties that may have

been unexpectedly encountered. The fact

that within the elastic limit of the mate-

rial every member is practically a perfect

spring under axial stress, should lead to

valuable developments, especially under sta-

tic loading, in this important though singu-

larly neglected field.

It is also to be hoped that the important

investigations, by committees of the Amer-
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ican Railwaj' Engineering Association, on

wcondar)' stresses and on the effect of

"impact" on the stresses in railroad bridges

will be activelj- continued.

Load Assumptions

The opinion that, with present, clearance.

Cooper's E-60 loading will be ample for

future needs and that possible increased

traction requirements will be met by engines

of the Mallet articulated type, which assure

a more favorable distribution of the load-

ing on bridges and track, seems to be well-

-rounded. In some quarters provision for

somewhat increased clearances for new
bridges is advocated as precautionary

raeasore against possible future needs.

The question of rational assumptions as

to live loading for large multi-track

bridges, in which the conditions may be

further complicated by wide stretches for

highway traffic, still presents, however, one

of the most perplexing problems with which

the structural engineer has to deal. This

is especially true for types of structures,

including cantilever bridges, in which the

conditions for maximum stress in certain

members require the concurrent full load-

ing of two or more parts, with the inter-

vening parts wholly free from load. It is

hardly to be doubted that live-load assump-

tions have occasionally been made whose
realization is scarcely more likely than an

earthquake visitation. This question is of

such fundamental importance that it is not

only worthy of much greater study than it

has heretofore received, preferably on the
part of a well-chosen committee, but it

also points to the desirability of system-
atic traffic studies on important existing
bridges, for the gradual accumulation of
authentic data as an important step towards
gaging present and probable future needs.
The rapid corrosion of steel structures

exposed to the gases and blast of locomo-
tives is now prevented by incasing the ex-
posed parts in concrete. But the great
problem of steel protection in general, under
ordinary conditions of exposure, remains
unsolved. New discoveries as to proper-
ties of alloys, and recent radical improve-
ments in the application of metallic coat-

ings, may yet lead to a practical solution
in that direction.

ADVANCES IN SEWAGE DISPOSAL

PRACTICAL accomplishments in the field

at sewage disposal advanced steadily

during 1914 without any extraordinary

events to record. The Federal Government
and several cities have continued important

investigations in their general field, and
there have l)een a number of treatment

plants out under contract. None of them
has been of unusual size, and construction

work on the whole has probably been rather

active than in other recent years.

General Status

Two-story settling tanks and fine screens

have established themselves more securely

as suitable forms of preliminary treatment
for certain conditions. Sprinkling filters

likewise have a somewhat more definite

standing than a year ago, although it is to

be noted that one sizable plant with con-

tact beds was put under contract at Can-
ton, Ohio.

The second plant installed at Atlanta, for

the Peachtree Creek district, has now been
in service for about 15 months. It is

worthy of notice as bearing upon the in-

fluence of sewage works on land values
that acreage land adjoining this plant at

the time of its construction has since been
subdivided into lots some of which abut the
sludge-drjing bed. The increase in these
land values since the plant was built and
put into service has been from two to four-
fold.

Trade wastes have come in for rather
more than an ordinary amount of study,
particularly as regards the industrial
wastes from the stock yards district of Chi-
cago and with respect to several types of
trade wastes under study by the Public
Health Service of the Federal Government.

Electrolytic methods, aeration, and util-

ization of sludge, in combination with
• ist, phosphate and potash compounds,

hive received more or less attention. Their
standing as to efficiency and cost has not
yet been establi-shed in suflSciently defi-
nite terms to justify here a review of de-
tails.

The city of Baltimore has made some
progress in studying the digestion of sludge
in tanks separate from those used for sedi-
mentation purposes.

By GEORGE W. FULLER
Consulting Engineer, New York

International Boundary Waters

The Federal Government, in co-operation

with the Canadian Government, has ob-

tained and published valuable data bear-

ing upon the pollution of the boundary
waters between the United States and Can-

ada. Steps have been taken to establish a

suitable policy to adopt in restricting the

pollution of several of these waters, par-

ticularly those of the St. Marys, Detroit,

Niagara, and St. John Rivers.

Consideration has been given to the prop-
osition of what restriction should be placed

on the pollution of waters used as a source
of water supply becoming so great as to

overburden unreasonably the capacity of

modem water-filtration plants. Considera-
tion has also been given to restricting the
pollution of international boundary waters
by the sewage discharges of boats, with
the object of preventing a recurrence of
epidemics of typhoid fever owing to the
use of a water supply secured at random
from these water away from the ports.

Interstate Boundary Waters

No data or conclusions have been pub-
lished as yet as a result of the continued
investigations by the Federal Government
on the pollution of the Potomac and Ohio
Rivers.

Little progress has been made in the
matter of the litigation brought by the
State of New York in the United States
Supreme Court to restrain the State of New
Jersey and the Passaic Valley Sewerage
Commissioners from discharging sewage
into New York Bay near Robbins Reef
Light. The outfall tunnel and the system
of multiple outlet pipes on the bottom of
the harbor are now under construction. De-
lay arose in printing the voluminous rec-
ord setting forth the testimony offered in
this suit through the efforts of the oflSce

of the corporation counsel of New York
Ciy. In consequence of this delay the New
Jersey authorities made a motion to have
this case dismissed, but such motion was
recently denied by the United States Su-
preme Court.

Record is to be made of a step in advance
in the efforts undertaken by the New Jersey
States Board of Health to compel the town

of Phillipsburg, N. J., to cease polluting the
Delaware River. The Chancery Court has
handed down a decision granting an injunc-
tion to compel the town of Phillipsburg to
cease polluting the waters of the Delaware
River by its sewage and to make such dis-

posal thereof as shall be approved by the
State Board of Health. This decision is of
importance in establishing the authority of
the State in dealing with sewage, particu-
larly that discharged into interstate waters.
The town of Phillipsburg appealed this de-
cision to the Court of Errors and Appeals.

Activities of Municipalities

The city of New York has published a
comprehensive report upon the metropol-
itan sewerage problem th^t concluded the
work of the Metropolitan Sewerage Com-
mission, the successor of which was the
New York Sewer Plan Commission. The
latter has been succeeded by the Bureau of
Sewer Plan of the Board of Estimate and
Apportionment. This bureau, comprising
the Mayor, president of the Board of Alder-
men and president of the Borough of
Brooklyn, gives administrative authority
for the engineering work which is being
continued under the direction of the con-
sulting engineers to each of the borough
presidents, and under the chairmanship of
the chief engineer of the Board of Estimate
and Apportionment. Important testing sta-

tions to show the efficiency of different

sewage treatment devices have been con-
ducted by the boroughs of Brooklyn and
Richmond.

Philadelphia has apparently concluded its

studies relative to the general arrange-
ments for the collection and treatment of
the city's sewage. It is stated that the
general plans have gone to the State De-
partment of Health for their consideration,

but that the final report on the projects has
not left the hands of the printer. It is an-

nounced that the sewage and first flush of

rainfall from the present sewer system
will be conveyed to three treatment works.
At the two main plants the sewage will be
clarified by two-story sedimentation tanks
of the Imhoff type. The digested sludge
will be dried and used for filling low land
adjacent to the works. The third plant
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will deal with a comparatively small amount
of sewage at present, and here fine screen-
ing will be adopted and the resulting sludge
incinerated.

Milwaukee has recently put in service an
elaborate testing station for securing re-
sults to aid in deciding upon the best type
of treatment works to protect the water-
courses within and adjacent to the city. Cin-
cinnati has published a comprehensive re-

port on improved sewerage which shows
with much completeness the needs of that
community.

Cleveland has continued its investiga-
tions, paying particular attention to the use
of fine screens. Indianapolis has conducted
a sewage testing station for the greater
portion of the year with a view to deciding
upon means of correcting the grossly pol-

luted White River at and below that city.

Co-operation Between Municipalities

The past year saw sewage treatment
works placed under contract for the joint

use of Plainfield, N. J., and two neighbor-
ing boroughs. This work is undertaken in

conformity with the Enabling Act set forth
in Chapter 112 of the Laws of 1910, of New
Jersey, and indicates the conclusion of a
matter that has been under dispute for

some six or seven years.

In Pennsylvania a number of co-oper-

ative plants have been projected for small-

er municipalities. At Pasadena, Cal., a
joint project has also been under consider-

ation.

In Illinois a new sanitary district to the
immediate north of the Chicago District

has been formed and designated as the
"North Shore Sanitary District." It com-
prises a narrow strip of land adjoining
Lake Michigan and on which are located

some seven cities and towns.
Preliminary steps have been taken to-

wards the establishment of a similar sani-

tary district to the south of the Chicago
Sanitary District, in the State of Indiana,

in the vicinity of the Calumet River,

through which most of the sewage of the
proposed new district now flows across the
area of the Chicago District and into Lake
Michigan.

At Atlanta two large sedimentation

plants of the two-story or Imhoff type have
now been in use sufficiently long to demon-
strate their suitability in effecting clarifi-
cation without odor, even when the efflu-
ent is applied to sprinkling filters, and per-
mitting the removal of inodorous sludge,
which is easily dried.
At some of the smaller plants of the Im-

hoff type some difficulty has been experi-
enced in keeping the sedimentation com-
partment free of scum. Frequent and thor-
ough removal of such scum seems to be de-
sirable. Care is needed to guard against
excessive gasification in the digestion com-
partment, particularly when the tank is first
started and following the removal of much
sludge.

Septicization of sludge varies with the
organic matter and the kinds of bacteria
that become established in the digestion

"Two-«tory settling tanks and fine
screens have established themselves
more securely as suitable forms of
preliminary treatment for certain
conditions. Sprinkling filters like-
wise have a somewhat more definite
standing than a year ago, although
it is to be hoped that one sizable
plant with contact beds was put
under contract at Canton, Ohio."

—George W. Fvller.

compartments, and it has been found at
the Pennypack Creek plant at Philadelphia
that the continuous application of lime re-

duces the acidity and promotes the procur-
ing of sludge of a satisfactory quality.

Sterilization

Sterilization or disinfection has made
steady advances during the past year.
Liquid chlorine, particularly for small
plants, seems to be coming into more and
more favor, as viewed by some State au-
thorities. The reason of this appears to

be that it seems less likely, through inade-

quate attention, to cause complications, such
as the clogging of orifices and pipe lines,

and particularly to give erratic results on

account of the insufficient stirring of hy-
pochlorite of lime, with consequent failure

to dissolve the available chlorine therefrom.

Tight Sewers

More and more attention has been given
to the prevention of the unsatisfactory and
expensive consequences of having sewers
with leaky joints. Several contracts for
vitrified pipe sewers were made during
1914 where no mortar joints were used,

but in place of them bituminous joints
were employed, together with cast-iron
pipe for very wet soil.

Several placec have b*-en found where
tight street sewers do not alone prevent
the difficulty, as serious leakage has de-
veloped in house connections which were
laid without proper engineering supervi-
sion. This suggests the need of overhaul-
ing the plumbing codes in this respect, and
of proper enforcement of such regulations.
In fact, it is understood that the Iowa
State Board of Health is taking steps to
see that local authorities take proper pre-
cautions to guard against leakag,e on all new
sewerage work.

Operation of Treatment Works
American experience in the operation of

treatment works of various types is now
accumulating with considerable rapidity. It

is gratifying to record that the larger
plants are operated under technical super-
vision, including laboratory control. Un-
fortunately, the smaller plants are not In

many cases operated as well as they should
be.

Interest in efficient operation by those
having charge of small plants ought to be
and probably has been stimulated by the in-

structive set of articles recently published
by F. E. Daniels, director of sewerage in-

spection. New Jersey State Boar dof Health.
Fortunately these articles are soon to ap-
pear in book form.

In speaking of the literature of the year
1914, mention should be made of a notable
addition through the appearance of the first

volume of a series on "American Sewerage
Practice" by Messrs. Leonard Metcalf and
Harrison P. Eddy. This first volume deals
thoroughly with the "Design of Sewers."

CONCRETE AND REINFORCED CONCRETE
IN 1914

THE year 1914 has been remarkable for

the small number of private enterprises

undertaken, not only in concrete but in all

lines of construction. On the other hand, a
number of large and important pieces of

work, many of them begun in previous

years, have been carried on; in fact, the

period is notable for the magnitude of many
of the jobs. At the present time there is a

prospect of a gradual improvement in con-

ditions in structural lines during 1915.

As a structural material, concrete is at

last taking a place where the matter of

safety under load and durability under nor-

mal conditions is unquestioned, and the

selection of reinforced concrete is dictated

By SANFORD E. THOMPSON
Consulting Engineer, Boston

simply by comparative economy and adapta-

bility to the given design.

The fireproofness of reinforced concrete

has been put to a most severe test recently

in the conflagration in the Edison factories

at West Orange, N. J. The advance reports

recently published in the Engineering

Record indicate that while the effect of the

terrible heat—a heat greater than any
known structural material could resist

—

combined with the water has played havoc

in certain parts even of the concrete build-

ings, the condition of these is remarkable

in "comparison with the tangled ruins of the

adjacent brick and steel, and brick and wood
structures. As a matter of fact repairs al-

ready are being made and it is proposed to
remove only a small portion of two floors

of one building. Several injured columns
are being cut out and replaced, while others
are being strengthened.

Important along investigational lines has
been the search for more exact knowledge
of the properties of the materials used in

reinforced concrete and of the exact action
of completed structures under load.

In the building end of the field we find

the more up-to-date contractors introduc-
ing more systematic methods of manage-
ment with a view to reducing costs and
bettering workmanship. This has been
along the lines of design of plant and also
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of more systematic planning of their work,

standardizing methods and tools, and in

certain cases paj-ing the men an added wage
for accomplishing their jobs in the time

and by methods laid out in advance. In

other words, the contractors are intro-

ducing methods of management that have

already been applied so successfully in

manufacturing plants.

Progress in these directions means bet-

ter work at less cost with, as a consequence,

an ever widening field for concrete.

Tests

The most notable series of tests of rein-

forced concrete brought out during the past

year is that on bond between concrete and

steel conducted at the University of Illinois

by Duflf A. Abrams. The theoretical and

structural considerations in the design of

flat-slab floors are attracting much attention

and several series of tests are now in prog-

ress which undoubtedly will throw further

light on this problem. In plain concrete,

the fundamental importance of which is

frequently neglected because of the more
interesting features of reinforced concrete,

tests made by various universities under
the direction of a committee of the Ameri-
can Concrete Institute have resulted in ex-

tremely valuable conclusions relating to the

sizes of specimens to be employed in tests;

the variation in crushing load due to the

size and height of the specimen; and the

effect of different ages, different percent-

ages of water, and different methods of

storage. A cylinder with a height double

its diameter, preferably 6 in. in diameter
by 12 in. long, or 8 in. in diameter by 16

in. long, is recommended. At the same
time the comparative tests in compression
of short cylinders and cubes at different

ages give means for determining the ap-

proximate corrections for other sizes and
ages which do not correspond exactly to the
recommended dimensions.

In July last, at the convention of the

American Society for Testing Materials, a
new committee. Committee C-9, on Stand-
ard Tests of Concrete and Concrete Aggre-
gates, was organized, and is co-operating
with the American Concrete Institute com-
mittee to develop still further the stand-
ardization of tests and the studies of aggre-
gates. This committee has been split up into

sub-committees (each comprising three or
four men experienced in special lines),

the work of which includes standard
methods of tests for concrete and laws of
mechanical mixtures; methods of sampling
and testing field concrete; relative values
of various strength tests; investigation of
impurities affecting fine aggregates ; stand-
ard methods of testing for voids, weights,
density, specific gravity and consistency;
methods of tests for coarse aggregates ; and
the gathering of data relative to available
aggregates for concrete.

Concrete Roads

The diflkulty in producing a satisfactorj-
pavement to withstand both teaming and
auto traffic has resulted, in many localities.

In a resort to cement concrete. Some of
this work has been experimental, while
many sections of road of considerable length
have been built. Engineers in charge of
ttiis class of work, as well as the contractors
handling the jobs, are only jrst beginning
to realize the absolute necessity of first-

class materials as well as first-class work-

manship. Many of the roads now under

construction will ultimately fail and go to

pieces under traffic, not because concrete as

concrete is at fault, but because so many
so-called practical constructors have not

yet grown out of the belief, expressed to

the writer several years ago by the chief

engineer of a large railroad system, that

"no cement is worth purchasing unless you

can mix it up with mud dug out of the bed

of a river and make good concrete."

The Conference on Concrete Road Build-

ing held in Chicago was a long step toward

the standardization of methods and mate-

rials. The committee reports and rules for

recommended practice have been issued in

"As a structural material, concrete

is at last taking a place where the

nnatter of safety under load and
durability under normal conditions

is unquestioned, and the selection of

reinforced concrete is dictated

simply by comparative economy and
adaptability to the given design."

—Sanford E. Thompson.

a ,200-page volume, which is well worth the

study of those interested in this branch of

concrete work. The fundamental princi-

ples of practice recommended by the con-

ference are: a clean and hard aggregate;
coarse and well graded sand; rich mixture;
careful proportioning; thorough mixture of

materials; intelligent and thorough inspec-

tion; reinforcement in certain cases; spe-

cial attention to sub-grade ; a viscous plastic

consistency of the concrete ; and continuous
protection from traffic for four weeks after

laying, at the same time keeping the sur-

face covered and moist.

Important Structures

In spite of business depression, much pri-

vate work has been carried to completion
and the number of comprehensive schemes
of public improvements in progress has
been unusually large. The comparative
cheapness of concrete as a structural ma-
terial and its adaptability to a great variety
of conditions, have played an important
part in aiding the development of engineer-
ing construction.

The most prominent piece of work for
which large quantities of concrete have been
used is, of course, the Panama Canal, and
as a direct result of its opening are the
various jobs of local importance undertaken
in many of the coast ports of the country.

New England

In New England perhaps the most im-
portant job is the new plant of the Massa-
chusetts Institute of Technology In Cam-
bridge, where the buildings under construc-
tion would extend over 2500 lin. ft. if

placed end to end. A number of industrial
buildings of large size hav<> been built, a
few of them in the vicinity of Boston,
others in central Massachusetts and central
Connecticut. In Boston, an 8000-ft. sub-
way was opened to traffic in October, and
work is rapidly progressing on two more
subways. Under the Directors of the Port
of Boston considerable harbor work—

a

large dry dock, several large covered piers,

and a bulkhead—is in hand. Elsewhere in

New England, the new Grand Trunk exten-

sion has recently completed a number of
small and medium-sized structures in con-
nection with a great deal of bridge work.
Providence has added a much needed sub-
way to its transportation system. Fitch-
burg is using considerable concrete in its

sewage disposal system, and on the Con-
necticut River important power develop-

ment work is under way or recently com-
pleted.

Middle Atlantic States

In the Middle Atlantic States, New York
City, as usual, has done much harbor work
and considerable is planned for the future.

The new subway system, however, is easily

the most conspicuous piece of work in the
city. On the Catskill water supply system
and on the State Barge Canal much prog-
ress has been made. On the Kensico dam,
of the former project, 65,290 cu. yd. of con-

crete were placed during the month of May,
a most remarkable record. This works out
to 507 batches, two-yard batches per mixer
per 8-hour day. Railroads usually at-

tract less notice than public work, but the
New York Connecting Railroad in the short

distance of 31/2 miles is using over half a
million cubic yards of concrete. The Balti-

more & Ohio has erected a large warehouse
in New York, while the 12-story building

of the Larkin Company in Philadelphia is

notable for its size and the up-to-date

methods of construction. The railroads of

Pennsylvania have made many improve-
ments, including, on Delaware, Lackawanna
& Western, two viaducts, averaging 2000 ft.

in length and a tunnel of over 3500 ft., the

three projects involving close to 400,000 cu.

yd. In a six-mile extension, the Lake Erie

& Western Railroad used over 100,000 yd.

in bridges and viaducts, and the Pennsyl-

vania Railroad built two multiple-span con-

crete bridges of 2500 and 5000-ft. length.

The Central Railroad of New Jersey se-

lected reinforced concrete for an up-to-date

locomotive terminal. In Philadelphia there

has been put up the largest grain elevator

in the world, and a new system of subways
is being planned. Baltimore's work in con-

crete includes a comprehensive sewerage
system and a water supply system with a

large dam, a 2000-ft. tunnel, and a mechani-
cal filtration plant. Considerable harbor
work is also under way. A long viaduct has

been built and progress has been made on
the subways. Much of the work carried

on has been unusually difficult, and at the

same time on a large scale.

Southern States

Many of the coast harbors of the South
are undergoing improvements and many
concrete piers are being built. A large

hydroelectric plant has recently been put
into service on the Coosa River, which will

mean much to the industrial development
in this section of the New South. The
building of cotton storage warehouses, in-

augurated before the beginning of the war,
is an interesting recognition of the saving

in fire insurance premiums and the advan-
tage of permanent structures. Several

large bridges and viaducts have been put

up during the year, together with a num-
ber of pieces of private work. One of the

most important structures projected is the
bridge over the Tennessee River at Chatta-

nooga.
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Middle Western States

Many cities in the Middle West are carry-
ing out or planning large improvements,
involving the use of concrete. Cincinnati,
Milwaukee, Chicago and St. Louis are all

at work on sewerage systems, Cleveland and
St. Louis are building immense filtration

plants, and Chicago a half-million-dollar
tunnel. The new Soo Canal, with its locks,

is one of the big jobs carried to completion
during the year. Hydroelectric plants on
the Mississippi and Ohio Rivers have been
completed and a number of viaducts with
an average length of 2000 ft. are under way
or opened for traffic in Cincinnati, Pitts-
burgh and Columbus. A number of large
privately owned buildings have gone up, the
two Ford buildings in Detroit attracting
most attention. The Chicago & Northwest-
ern completed a 1300-ft. tunnel in Wiscon-

sin, and the Union Station in Wichita,
Kansas, has been opened to the public.
Across the line in Canada, Winnipeg has
awarded contracts for an 85-mile aqueduct
to be built entirely of reinforced concrete.

Pacific States

The ports of the Pacific coast are build-
ing docks in preparation for the Canal
trade. The Big Creek and Jordan River
hydroelectric plants in California and Van-
couver Island, respectively, are both large
jobs, but the first is specially worthy of
note, involving much difficult construction
high up on the steep slope of the Sierra
Nevada range. In San Francisco work is

proceeding on the sewerage system, and two
traffic tunnels, one 900 and the other 13,000
ft. long. The temporary purpose of the
exposition buildings has in this instance
relegated concrete to a secondary place.

The development in reinforced concrete
.stadiums for athletic contests has been in-

teresting. Yale has her Bowl and Lehigh,
Princeton, Michigan, and the College of the

City of New York each a stadium, those of
Lehigh and the New York college as yet
unfinished.

The Future

Progress in reinforced concrete must
continue along lines similar to those of the
past few years, with more and more atten-

tion in practice to the theory of design ; to
the treatment of small details; to the de-
sign of joints in monolithic structures; to

the selection of aggregates; to weathering
qualities; and to economy in construction.

On the artistic side there is coming an
artificial stone of lasting quality produced
under shop conditions and tool-dressed as is

natural stone.

PROGRESS IN IRRIGATION, 1914

PROGRESS in irrigation development has
been noteworthy, though confined largely

to better use of the works already built.

There has been steady advance by adding
to the area of agricultural lands which has
been brought under cultivation, with the
result that the crop yields surpass in ex-

tent those of former years. The prices
obtained by the farmers have been fair,

and the irrigators have attained a greater
degree of prosperity than ever before. This
increase in crop production and values,

however, has not been accompanied by a
corresponding rate of progress in the
building of new reservoirs and canals, nor
by the initiation of new and more exten-
sive projects. -The real progress made in

the matter has been not iii visible works
nor even in plans for such works, but in

a better conception of the fundamentals
which in due time will make further engi-
neering works possible.

General Conditions

In the past there has not been a proper
appreciation of the underlying facts on
which substantial progress in irrigation

development could be made. It is only re-

cently that, following many disappoint-

ments and losses, we have got down to the
solid ground upon which may be executed
future projects. The proof of this fact is

found in the numberless wrecks of irriga-

tion .schemes which cumber a great part
of the arid West. Various causes have
been given for the more or less complete
failure of these great projects, such as im-
perfect water supply, poor design or execu-

tion, unscrupulous financiering, and a hun-
dred and one other reasons, each of which
may apply to one or another particular

case.

The real defect, however, is still further
back and lies in the failure to appreciate
thoroughly the deeper lying economic con-

dition, namely, that the ultimate success

of the investor and of the engineer and
builder of irrigation works is dependent,
not so much upon the mechanical perfection

of the scheme as upon the way the ir-

By F. H. NEWELL
Consulting Engineer, U. S. Reclamation Service

rigated lands are handled after the works
are done. Too little thought has been given
to the mental and physical make-up of the
irrigator, whom now we recognize as the
main support of the whole structure.

Profits in Irrigated Land

If an investor is considering a new man-
ufacturing enterprise one of the first

things upon which he obtains reliable in-

formation is as to the product and the mar-
ket for it. It will not do to assume that be-

cause an article is a good thing, its produc-
tion will be profitable and that a large in-

vestment is justified in building the fac-

tory. In the case of irrigation construc-

tion, the eyes of the investor have been
dazzled by the assumed great profits in ir-

rigating lands at a cost of say |50 an acre,

which when irrigated have been placed on
the market at from $100 to $150 per acre

and upward. Apparently there is a great

margin of profit. He has not looked deeply

enough to find out whether this great in-

crease in land prices is real or fictitious. It

has been assumed as a matter of course

that the farmer could and would make large

payments for irrigated land. The reverse

is the case, the average pioneer irrigator

has not been able to make large payments,

and while he niay have agreed in good
faith to buy land on deferred payments at

high prices, yet as a rule he has not been

able to carry out his agreements so opti-

mistically entered into. The owner or in-

vestor has been compelled to grant more
easy terms, and to make more and more
concessions until the amount which he actu-

ally receives is less than his original in-

vestment, due allowance being made for loss

of interest and decrease in value from de-

preciation.

In short, during 1914, the public has

come to the appreciation of the fact that,

for success in irrigation investments which

lead to construction of large works, it is not

enough to be sure of ample water supply

and of economical construction. Beyond

these, and far more difficult, are the human
and agricultural conditions leading to the

securing of competent farmers, men who
have the skill and ability not only to raise

good crops but to market these successfully.

Engineering Progress

In works built by private or corporate
capital there has been little progress worthy
of note. In the operations of the Govern-
ment in the use of the Reclamation Fund
there have been a number of large struc-

tures advanced towards completion and hun-
dreds of smaller items completed. The La-
hontan Dam on the Carson River in Nevada
has been finished, this being a structure
containing 770,000 cu. yd. of earth, with a
maximum height of 124 ft., a length of 1600
ft. and with concrete spillways on each side
converging to a concrete lined pool at the
lower toe. The reservoir will hold 290,000
acre-feet and the water "stored from the
floods of Carson River and by diversion
from Truckee River will be used to increase
the supply for 200,000 acres in the Truckee-
Carson project.

The Elephant Butte Dam on the Rio
Grande in New Mexico, about 120 miles
above El Paso, Texas, has been brought to

a stage of completion where water can be
stored in 1915. The work is notable from
the rapid progress made in laying concrete,

an aggregate of 306,000 yd. having been
deposited during the year. This dam will

contain about 500,000 cu. yd. with a maxi-
mum height of 290 ft. and a length of 1200
ft., and will provide storage for 2,627,700
acre-feet, holding all but the largest floods

of the Rio Grande and having a capacity for
2-years' flow during drier years.

Rapid progress has also been made on the
Arrowrock Dam, about 30 miles above Boise,

Idaho, on the Boise River. This will be
1075 ft. long and "350 ft. in height, and is

now within about 50 ft. of the top, so that
water storage can be safely undertaken.
The dam will contain about 530,000 cu. yd.

of concrete, of which 444,000 was laid dur-
ing the past year. It will furnish 230,000
acre-feet of storage. In this and in the
Elephant Butte Dam sand-cement is being
used, the commercial cement, together with



14 ENGINEERING RECORD Vol. 71, No. 1

an equal amount of fine sand or silica, ob-

tained by crushing the adjacent granite and

sandstone, being reground to pass a 200-

mesh sieve.

In western Colorado, above the city of

Grand Junction, the three main tunnels for

the Grand Valley project, with an aggregate

length of 12,670 ft. and a maximum capacity

of 1425 acre-feet, have been nearly com-

pleted. These are lined with concrete and

are intended primarily for the diversion of

water for irrigation, but will serve also in

part in connection with power development

to be used for pumping water for irrigation.

IllPBONTMENTS IN METHODS

In engineering construction there has

been a stead>' advance in methods of or-

ganization of the work and in economy in

design and execution, as larger experience

has been gained under the pioneer condi-

tions which prevail in the West. The great-

eat advance, however, has been on the oper-

ating side, where, with additional data on

the possibilities of water economy, it has

been possible to devise regulations and

carry out better methods of distribution of

water.

One of the most notable steps is the re-

quirement of the act of Aug. 13, 1914, pro-

viding for the payment of the operation and
maintenance charges on the basis of the

amount of water measured to each farm.

The resulting conditions are analogous to

those which have taken place when the water

supply of a city is put upon a measuring
basis. While there may be complaint and
hardship in some cases, there is great gain

to the whole community. The object of this

provision of law is to bring about the re-

sult, which must necessarily follow, of

greater economy in the use of water and in

prevention of needless waste. Experience
has shown that no amount of instruction or

8uper\-ision can compare with the appeal to

the pocketbook through charges based upon
the quantity delivered.

Because of the impossibility in the past
of enforcing economy, there has been a de-

plorable waste of water. The storage reser-

voirs provided to guard against scarcity

have enabled an ample supply to be fur-

nished to the farmers. They in turn, hav-
ing paid for a water right and believing
that if a little water is a good thing a lot

is better, have lavishly used the ample sup-
ply. The result has been seepage and
swamping of some of the best lower-lying
lands until upwards of 20 per cent of the
irrigated lands under public as well as pri-

vate projects have been injured. Then
comes the demand for drains; with ade-
quate drains provided the irrigator feels

that he is again relieved of the necessity of
carefuUy handling his water, the drains
quickly become overloaded, and more drains
are called for. Meantime, the soil fertility

is being washed away, and unless checked,
the productive capacity rapidly deteriorates.

Probable Developments

The outlook for imnfediate construction
of any large works is not particularly prom-
ising, but will unquestionably improve as
the financial conditions become better. In
the work of the Government the expendi-"
tares of the Reclamation Fund have been
transferred from the discretion of the Sec-
retary of the Interior to that of Congress,
and many of the western citizens are hope-

ful that the Congress can be induced to add

to the Reclamation Fund and push forward

many large works which cannot be taken

up immediately if expenditures are re-

stricted to the fund as now established. On
the Government projects the immediate need

is for gradual increase of the distribution

system and perfection of the drainage to

keep pace with the changes in soil waters

which take place, many of which cannot be

safely predicted.

In the case of private projects, irriga-

tion districts, etc., further construction is

immediately dependent upon the ability to

"The real defect lies in the failure

to appreciate thoroughly the deeper
lying economic condition, namely,

that the ultimate success of the in-

vestor and of the engineer and
builder of irrigation works is de-

pendent, not so much upon the

mechanical perfection of the scheme
as upon the way the irrigated lands

are handled after the works are

done."—F. H. Newell.

dispose of bonds many of which have been

issued but not sold. Some of these bonds

will undoubtedly be taken by contractors

who will build the works at prices adjusted

to the supposed value of the bonds and take

their chances on disposing of them.

Financing Private Projects

These and other irrigation securities

placed on the market during 1914 may be

considered under two headings

:

First, those which are based on developed

properties where the pioneer stage has been

passed and real values have been created,

but where money is needed to improve or

enlarge the productive works, and
Second, those which are for the promo-

tion of new enterprises where little or noth-

ing has been accomplished and where even
the question of water supply may be a mat-
ter of doubt, and where in effect the in-

vestors practically supply their own se-

curity.

The first class, with ample security on
producing property, are worthy of public

confidence, but unfortunately so many mill-

ions of dollars in face value of stock and
bonds of dubious antecedents have been
placed upon the market that the public, not
knowing nor discriminating between the
two classes, distrusts all alike. The good
suffer with the bad.

From a physical standpoint there are al-

most endless opportunities for further de-

velopment. Millions of acre-feet of flood

waters are going to waste and hundreds of

localities offer tempting opportunities for
the construction of storage works. There
are possibly 30,000,000 acres of good land
which might be irrigated with the waters
which may be had by storage or pumping.

Federal and State Financing

.
In recognition of this condition it has

been urged that the Federal and State gov-
ernments, either acting alone or in co-

operation and without thought of interest
on investment, must build future works.
The National Government has already in-

vested upwards of $100,000,000, sacrificing

any possible interest earning, because of

the belief that the benefit to the country as

a whole is far more important than the

earning of interest on the investment. An-
other way out of the present stagnation has
been suggested. This is through the devel-

opment of the irrigation district idea, by
which the lands and properties benefited

become subject to taxation for the building

of the works. This course of action is pos-

sible only when there is enough real value

existing in the lands, at the time the works
are proposed, to serve as security for the in-

vestment. To be safe the money raised on
this security must be so wisely invested

that the works when built are not only

worth what they cost, but enable the land

owners to produce crops to a degree such
that the farmers can keep up the heavy
district taxes.

Most of the irrigation projects so far

undertaken have been upon the somewhat
fallacious basis of using the undeveloped
property as security for a loan which in

turn was to be used in creating larger

values. It has been as difficult to accom-
plish this as in the traditional case of the

man "lifting himself by his boot straps."

Investors are no longer in the mood to

advance the money to some other person
to be invested.

The chief obstacle to advance, as just

stated, is the financial one. As leading to

the solution of this puzzling question of how
to make progress, a conference was called in

Denver in April, 1914, followed by the or-

ganization of an Interstate Irrigation Com-
mission which held a preliminary meeting
in Helena, Mont., on Oct. 1. At these

conferences the financial problems were
considered in part, and various ways and
means discussed, but without conclusion.

Real Value of Irrigated Land

The data recently collected regarding

each farm on the Government projects have
shown for the first time the real conditions,

namely, that the average farmer under irri-

gation obtains a gross earning of about $25
per acre. When we allow say 5 per cent

on the investment made, his net earnings

are not much more than those of a day
laborer. Out of these he must support his

family and gradually build up his farm and
equipment. This means that there is no

such rapid increase in real value of irri-

gated land as has been assumed. On the

contrary, it is safe to say that the irrigated

land is worth the cost of the water, the

value of labor intelligently put upon it, and
very little more. The attempt of the pro-

moter to realize upon an unearned increase

in value results in most cases in simply

robbing the irrigator of the proper fruits

of his labor. In short, in financing irriga-

tion projects, in future, there must be a

true conception of the fact that there is no
immediate profit to be legitimately obtained,

but rather that the investment is one where,

for the first few years, no interest nor divi-

dends should be expected. Ultimately, how-
ever, the gradual increase in value will en-

able the payment of a low rate of interest

on the investment, one which will justify

such investment if carefully made on a

sound engineering and economic basis. The
indirect benefits to the community and to

the State are, however, such as to render

proper and desirable the use of public funds
in many cases where the returns to the pri-

vate investor may not be attractive.
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FROM THE CONTRACTORS' POINT OF VIEW
By W. A. ROGERS

President, Bates & Rogers Construction Company, Chicago

IN general the year 1914 may be charac-
terized as a quiet one in contract work.

Little new work was undertaken in the lat-

ter half of 1913 and the conditions changed
but little throughout 1914. In the begin-

ning of the year it was felt that if the

Interstate Commerce Commission would
make a speedy, favorable decision on the
railroad rate case, it would have a marked
effect in restoring confidence. This deci-

sion was delayed until after its psycholog-

ical effect on business was lost, and when
made the increase was only a small part of

that which the eastern railroads had asked
for, and was restricted to one part of the

territory. In addition to the general busi-

ness conditions, which were very quiet dur-

ing the early part of the year, business was
further depressed in August by the Eu-
ropean war. As an offset to the serious

effects of the war, the country, especially

the western part, has been blessed by boun-

tiful crops.

Inasmuch as the contractor's business is,

to a great extent, connected with improve-

ments and extensions, it is one of the first

lines to be affected adversely by a depressed

business condition, and as a result the gen-

eral contract business has been of less vol-

ume in 1914 than for a number of years

past.

In this country very little new railroad

work has been contracted for; that which
has been advertised has been let at very

close figures. In fact, prices have been

lower in all lines than for a long time.

This has been offset to some extent by the

lower prices at which the contractor could

buy his materials, and by a plentiful supply

of labor, which could be secured at lower

prices than have prevailed in past years.

This applies especially to common labor.

In addition, the efficiency of labor is always

greater when a plentiful supply is obtain-
able than when there is scarcity, because it
gives the contractor a chance for selection
and the men are anxious to hold their jobs.

Contracts More Plentiful in the East

Contract work has been more plentiful
east of the Mississippi River than west of
it. Prices have been equalized to a con-
siderable extent throughout the country.

"I believe that there should be a
marked increase in the amount of
work undertaken by the railroads in
this country during 1915, starting
gradually shortly aiter the first of
the year. With a better business
feeling there should also be more
public work undertaken, and a
goodly number of extensions of
industrial plants."

—

W. A. Rogers.

In fact, competition seems to be as keen
on the Pacific as on the Atlantic Coast,
and prices just as low.

In the United States it is doubtful if

there has been as much municipal and in-

dustrial contract work as in previous years.

In Canada there has been practically no
new railroad work and very little new mu-
nicipal work. This has been brought about
by several reasons; the extensive railroad

development, consisting of the two trans-

continental lines, has been practically com-
pleted during 1914, and great difficulty has
Ijeen encountered in financing new projects

on account of the European war.

Encouraging Signs

It is difficult to prophesy as to what 1915
will bring forth. There are many encour-

aging signs. We are finding that the Eu-
ropean war is bringing opportunities to

this country which had not been expected.

Foreign nations are buying largely from
us in certain lines, which means that these

industries are doing well, and this reacts

on general business. One of the most im-

portant factors is the favorable decision of

the Interstate Commerce Commission on

the last increased rate request of the east-

ern railroads. This cannot fail to have a

marked influence. It indicates a changed
attitude on the part of the public, being

reflected through the commission, toward
the railroads. Irrespective of the actual

money which the increased rates will bring,

the decision should have a considerable in-

fluence on the ability of the railroads to

finance new projects, improvements and ex-

tensions. With this in view I believe that

there should be a marked increase in the

amount of work undertaken by the rail-

roads in this country during 1915, starting

gradually shortly after the first of the year.

With a better business feeling there should

also be more public work undertaken, and a

goodly number of extensions of industrial

plants.

Some question exists as to the amount
of future Government work, on account of

the recent attitude toward so-called "pork

barrel" legislation. There is grave danger
that in attempting to cut off the expendi-

ture of money for projects which are with-

out value, those projects which are of great

merit may suffer. If this happens, there

will undoubtedly be a slowing down of

Government contract work.

On the whole I feel that the outlook for

1915 is much brighter than it was for the

preceding year, and I cannot but believe

that we are starting on a new era of pros-

perity.

RECENT PROGRESS IN HIGHWAY
ADMINISTRATION

THE bare statement that 16,000 mi. of

surfaced roads were constructed in the

United States during 1913 and 18,000 mi.

during 1914, or a total of 34,000 mi. in the

brief period of two years, is impressive

enough of itself, but it fails to convey an

adequate conception of the really wonderful

progress which America is making in the

building and management of good roads.

To properly grasp the significance of this

great movement, it should be borne in mind
that in 1904 there were in the United States

only 153,500 mi. of surfaced roads of all

types, and this included many thousand

miles of road which, in the year 1914, would
not be regarded as improved. In the brief

period of ten years 96,000 mi. of surfaced

road have been completed, which would
mean an average yearly increase of 9600 mi.

The year 1914, however, with its 18,000 mi.,

By J. E. PENNYBACKER
'Chief of Road Economics, U. S. Office of Public Roads

shows a rate of progress nearly double the

average for the ten-year period, and is proof

conclusive that, from a constrtictive stand-

point, the movement is gathering momen-
tum as it goes.

Appropriations

That money is not being withheld, but is

provided in lavish amount for the under-

taking, may be gathered from the fact that

the total outlay for 1914 will exceed $225,-

000,000. Again it is only by comparison

with the outlay for earlier years that we

can understand the great momentum which

the good roads movement in America has

attained. Back in 1904 the total expended

for road purposes in all the states slightly

exceeded $79,000,000. Thus, after a ten-

year interval, we find our annual outlay has

grown in magnitude 280 per cent.

Many recognized authorities have pointed

out that a large percentage of this huge
sum is wasted because it is expended under

local control. Unquestionably this is true

in very large measure, but we have every

reason to feel gratified and amazed at the

remarkable progress made during the past

twenty years in the matter of road man-
agement. It must be remembered that in

not a single state in the Union prior to

1891 was there a state highway depart-

ment, and not a single dollar of state

funds was appropriated in aid of road im-

provement. The New Jersey law of 1891

became effective in 1892, but it was not

until 1894 that the position of state com-

missioner of public roads was created.

During the past twenty years all of the

states except Florida, Georgia, South Caro-

lina, Indiana, Tennessee and Texas have
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established some form of highway depart-

ment, and thirty of these forty-two states

have granted direct aid to the improvement

of the public roads. If state supervision

and state aid mean efficiency in road work,

we can take considerable comfort from the

fact that to the close of 1914 something like

$204,000,000 of state funds have been ex-

pended for road purposes and a total of

something like 30,000 mi. of state-aided

roads have been completed. The state out-

lay for 1914 exceeded the outlay for 1913

by $5,000,000, the totals being respectively

$37,500,000 for 1913 and $42,500,000 for

1914. That the results under state aid are

becoming evident at a rapidly increasing

rate is proven by the fact that during 1913

and 1914 nearly 10,000 mi. of state-aided

roads were completed, as compared with

about 20,000 mi. for all the previous years.

Scope of State Control

It must be admitted that the efficiency of

state highway departments is greatly ham-

pered because their supervision extends to

onlj' a limited portion of the great system

of 2,230,000 mi. of public highway in the

United States. Most of this mileage is still

under local control, but gradually state con-

trol is reaching out into the local field. Al-

readj' the State of New York, by its elab-

orate system of aid to the various classes

of highways, practically centralizes super-

vision in the state highway department.

The same holds true of Pennsylvania. Last

year the Iowa law placed all road work in

the state under the direction of the state

highway department. The trend is inevi-

tably toward the centralizing of supervision

in a state highway department so that the

work throughout the state may be correlated

and standardized and sa that the efficiency

of the highway department may replace the

inefficiency which marks local control in

many hundreds of counties.

Admittedly the weakness of state high-

way work in its earlier stages was the fail-

ure to provide efficient control and adequate

funds for road maintenance. The result

was that many thousand miles of well con-

structed highway were in serious danger of

utter disintegration. This condition is rap-

idly being met by remedial legislation and
large appropriations, and the much abused
automobile is proving a saving factor in this

crisis. During the first ten months of the

year 1914, 1,750,000 automobiles have been
registered, and it is estimated that the
annual revenue from this registration will

exceed $11,500,000. Most of this sum goes
to the maintenance of state highways.

Pbogress in Individual States

The year 1914 was marked in the field of
legislative enactment by the action of Ken-
tucky in joining the ranks of state-aid

states and providing a system of state roads.

A levy of one-half mill tax has been author-
ized, which will provide about $600,000
annually, and this fund will be available for
1915. Colorado has also taken steps to pro-
vide adequate state road funds by author-
izing, at the last election, a measure for a
one-half mill state tax, which will provide
about $500,000 per annum. Illinois, which
enacted legi-slation in 1913 for state aid,

actually got under way in 1914, and this

year has awarded contracts for 100 mi. of
improved roads. The appropriation for
1914 was $400,000, and for 1915, $700,000.

An equal amount must be raised by the

counties to make these appropriations avail-

able, and in addition an appropriation of

$100,000 per annum was made for engi-

neering and administrative work.

Mississippi took an important step look-

ing to adequate supervision by providing

that all roads built from county bond issues

should be supervised by skilled highway en-

gineers. California and Maryland have

gone steadily ahead with the building of

their state systems of highways by means

of bond issues, California spending about

$5,000,000 and Maryland authorizing an

additional bond issue of $6,000,000 to carry

"The bare statement that 16,000
mi. of surfaced roads were con-

structed in the United States during

1913 and 18,000 mi. during 1914,
or a total of 34,000 mi. in the brief

period of two years, is impressive

enough of itself, but it fails to convey
an adequate conception of the really

wonderful progress which America
is making in the building and man-
agement of good roads."

—/. E. Pennybacker.

on the work. In the states which have not

taken favorable action for state supervision

strong efforts are being made by good roads

advocates. In Georgia a bill providing for

a state highway commission passed the sen-

ate in 1914 but failed of final enactment.

Indiana has taken up the subject in all seri-

ousness and a commission appointed by the

governor will make its report for consider-

ation by the legislature this winter.

Activities of Federal Government

The Federal Government, during the year

1914, was more active in good roads work
from a constructive standpoint than it has

been since Congress discontinued appro-

priations for the Old National Highway
prior to the Civil War. Under an appro-

priation of $500,000 made in August, 1912,

work was begun late in 1913 and continued

throughout 1914 in the construction of

seventeen post roads having an aggregate
length of 464 mi. The Federal appropria-

tion was made available for these roads on
condition that double the amount should be

provided by the states or counties receiving

the Federal aid, so that these projects rep-

resented an aggregate outlay under Govern-"

ment direction of at least $1,500,000. The
roads are improved for the purpose of as-

certaining the effect upon the operation of

rural delivery and parcel post service

through the possible increase in length of

routes, the decrease in number of carriers,

the decrease in number of days lost on ac-

count of bad road conditions, the saving to

the community in increased traffic facilities,

and the net cost of proper maintenance for

these typical roads over and above the aver-

age local outlay. The most striking single

project in the undertaking is the construc-

tion of a concrete road from Zanesville west
over the old National Road, a distance of

about 24 mi., for which the Government ap-

propriated $120,000. To meet this appro-
priation there has been made available from
counties and state about $320,000, making
the total outlay approximately $440,000.
The contractor is utilizing in the w.'ik

labor-saving equipment, including an indus-

trial railway and steam shovels.

In addition to the construction of post

roads the Federal Government has con-

tinued its educational work on a large scale

through supervising the construction of ob-

ject lesson roads, testing road materials in

its laboratories, building experimental roads
to test new methods and materials, and con-

ducting educational propaganda through the

giving of lectures and the exhibition of road
models in all parts of the country.

Highway Associations

In the field of voluntary organization the

year 1914 is conspicuous for the formation
of an official association of state highway
commissioners and engineers. The pre-

liminary organization meeting was held at

Atlanta, Georgia, on Nov. 12, during the

holding of the Fourth American Road Con-
gress, and the formal organization was per-

fected in Washington on December 12 by
the adoption of a constitution and by-laws
and the election of officers. This new
organization should find a useful field for
its efforts in connection with Federal aid

legislation ; the standardization of the vari-

ous details connected with the operation of

state highway departments, and in the

mutual exchange of information and advice.

That the organized road movement in

America will be harmonized and co-ordi-

nated through a co-operative arrangement
between the American Highway Association

and the American Road Builders' Associa-

tion -for the holding of joint congresses

seems now reasonably well assured, as a
joint committee of the two associations has
already been appointed to work out ways
and means for a great road meeting at San
Francisco in 1915.

Federal Aid

That Federal aid to road improvement
will be an actuality before a great while
seems now to be generally regarded as a cer-

tainty. Hundreds of bills have been intro-

duced in Congress within the past few
years, and one bill, providing for a $25,000,-

000 appropriation, passed the House of Rep-
resentatives by an overwhelming majority
last winter. The difficulty in the enactment
of Federal-aid legislation seems to lie in the

inability of the advocates of the several

plans now pending to reach an agreement.
Certain fundamental bases of legislation are

gradually becoming recognized, however,
and will, in all probability, be embodied in

the legislation which will ultimately become
effective. Of these bases one is that the

Federal Government should deal only with
the states through their highway depart-

ments. Another basic condition should be
that while initiative and actual supervision

should rest with the states, the Federal ap-

propriations should be safeguarded by re-

taining on behalf of the Federal Govern-
ment sufficient powers of inspection ana ap-

proval.

From the standpoint of financial outlay,

effective legislation, development of meth-
ods, actual construction of improved high-
ways, and provision for their maintenance,
the progress in the United States during
the past decade has been truly remarkable
and so marked has been the advance of

1913 and 1914 over previous years as to

give reason for the greatest optimism for
the future.
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Chehalis River Temporary
Bascule Bridge

Wooden-Truss Single-Track Span Operated with-

out Counterweights by a Hoisting Engine

and Single Six-Part Tackle

ACABLE - OPERATED single - track

wooden-span bascule bridge erected by
the Oregon-Washington Railroad & Navi-

gation Company across the Chehalis River

at Montesano, Wash., was built almost en-

tirely of local material, was simple in

design and successful in operation, and per-

mitted construction trains to be run with-

out interfering with navigation, while the

permanent steel span was being built. The
work was described by Samuel Murray,

bridge engineer, in a paper published in

the "Proceedings" of the Pacific Northwest
Society of Engineers. These notes are

taken from his paper.

In the absence of a suitable second-hand

steel-girder span a wooden-truss deck span

designed for a live load of 4200 lb. per foot

was built and fitted with wooden trunnions,

cut from 8 x 17-in. trestle stringers, and

made in three leaves each to correspond

with the three-piece bottom-chord sections.

When they were lubricated with skid

grease they operated well under the work-

ing load of 55 lb. per square inch pressure.

They were provided with 2-in. center pins,

each anchored to the bearing block and pier

timbers by a 1-in. U-bolt at each end. The
bridge was operated by a single six-part

tackle rove with %-in. plowsteel and at-

tached to the top of a triangular wooden

tower, keyed to the foundation piles with

fir keys and counterbalanced by rail piles at

the rear.

Clearance for the revolution of the top

chords at the heel of the bridge was pro-

vided by a movable end panel of approach

stringers. These had a slightly concave

bearing at the tower end and at the bascule
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end were attached by slings to a snatch-
block in the bight of the fall lines from
the operating tackle. This part of the line

had, when the bridge was closed, a slack
sufficient to permit the stringers to lie

horizontally. When the hoisting engine
was operated and took up the slack the
stringers were revolved out of the way of
the top chords before the tackle began to
raise the bascule, and in lowering the lat-

ter the operations were reversed, the span
coming to rest before the stringers were
lowered to position.

The capacity of the available engine was
sufficient to operate the bascule without
counterweights, and the cost of the counter-
weight would have been greater than any
saving effected by securing a smaller
hoisting engine. Traffic was carried over
the bridge while the permanent 250-ft.

steel-truss swing span was being built at

right angles to it, one panel of stringers

being temporarily omitted to give vertical

clearance. After the completion of the

new span the old span was removed by
cutting away the pier and lowering the out-

board end of the span into the river during

a. flood. It was carried away and later re-

covered and put into storage.

Tests of Sludge from sewage-treatment

plants, especially where two-story tank&

and separate sludge digestion tanks are in

use, are of great value in controlling the

operation of the works. The reaction test,

according to the American Public Health

Association's committee report on sewage-

works operation, is particularly important

as an aid in detecting the cause of and
pointing out the remedy for poor sludge pro-

duction. It has been found that tanks pro-

ducing bad sludge can be made to produce

good sludge by adjusting the reaction from
acid to alkaline.
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Electrically Operated Contractor's Plant for

Building Kensico Dam
Experience with Alternating Current on $8,000,000 Contract of Catskill

Aqueduct and Data on Costs, Power Consumption and Load Factor

By A. W. CARROLL

Mechanical Engineer, Barclay, Parsons 8s Klapp, Consulting Engineer, New York

ALTERNATING current, purchased at

1% cents per kilowatt-hour, was the

form of power selected for operating the

contractor's plant on the $8,000,000 Kensico

dam of New York's Catskill aqueduct at

Valhalla, N. Y., where the record volume of

66,290 cu. yd. of concrete masonry has been

placed in a single month of twenty-four

8-hr. working days. The contract, which is

being executed by H. S. Kerbaugh, Inc., of

Philadelphia, for the Board of Water Sup-

ply of New York City, under the general

direction of J. Waldo Smith, chief engineer,

involves 900,000 cu. yd. of concrete, exclu-

sive of 65,000 cu. yd. of molded concrete

facing blocks and 30,000 cu. yd. of stone

facing, 900,000 cu. yd. of excavation and
1,000,000 cu. yd. for backfill. These are the

largest items.

Obviously the plant required to handle a

project of this size must be on a huge scale.

The equipment includes sixty rock drills,

•ixteen locomotive cranes, ten concrete mix-
ers of various sizes, 110 concrete buckets,

two 15-ton cableways of 2000-ft. span,

thirty-four 22-ton electric derricks, twenty-
five air pumps and an electrically operated
rock-crushing plant with a capacity of 2400
tons of stone per 8 hr.

It was estimated that the time required

Tamlji 1—^Powm WITH DnacT and Indibect Appli-
cation or Ei»CTBIClTT

Electric Air
operation, operation,
kw.-hr. kw.-hr.

HotoU «5,8«0 215,500
PnmpB 14,105 53,100
DrUta 9,882 44,400

89,047 313,000
Kllowatt-bours for air operation in ex-

ot electrical operation 223,953

Tablb 2—OpsaATiNO, Load and Capacity Pactobs
IN Pn Cbnt

Operating I^oad Capacity
factor factor factor

HotaU 58.2 13.41 7.81
Anall xlrilU 17.0 25.1 4 27
Wacon drllU 60.0 28.45 14.28
Ckbleway* 60.0 7.55 3.78
Cmalier machinery ..;.... 97.2 22.05 215
OOfnrerora 96.4 67.9 65.8
Concrete mixera SI.3 76.5 26 5
Air eompreaaors 59 9
PvmpB 13,12
Small motors 12.86

to complete the project would be fully eight

years, but owing to the tremendous speed

obtained in the past year, when all records,

except those at Panama, were broken for

placing concrete in an 8-hr. day, at least

two years of this estimated time will un-

doubtedly be saved. It is unquestionably

due largely to the use of electricity applied

directly to the work that has helped to so

shorten this time.

Selection of Electric Current

After considerable thought it was de-

cided to operate the construction plant, as

far as possible, with electricity, and the

firm of Barclay Parsons & Klapp was called

upon to make a report as to its application.

In studying the electrical plant operation

the choice of the type of current was a vital

factor. The well-known control of direct

current and the general familiarity of the

working public with it made it appear the

more desirable installation. On the other

hand, the great distances to transmit the
large amounts of current and the conse-

quent losses incurred by converting alter-

nating current into direct current practi-

cally prohibited its use. Further, there was
no public supply of direct current available.

There was, however, at hand an immediate
available source of alternating current,

which was adopted for all purposes.

At the time this matter of choice of

power came up none of th** large electric

companies or the various hoisting manu-
facturers felt in a very strong position to

recommend alternating-current apparatus
for universal use for operating hoists, cable-

ways, etc. The experience, however, in the
large marble quarries in Vermont and
Maine with 20-ton alternating-current der-

ricks and Temple electrically driven pul-

sating drills, corresponding to the proposed
Valhalla equipment, warranted the recom-
mendation of the system.

With these two large items of the usual

contractor's plant capable of such opera-
tion, the solution of the problem became per-

fectly clear. The greatest saving to be ex-

pected by the use of electricity is made only
when it is applied directly to the work to be

done, as shown in Table 1 of actual power
used as compared with an indirect applica-

tion through an electrically driven air com-
pressor.

Power is supplied to the substation at

Valhalla by the Yonkers Electric Light &
Power Company, which installed originally

a wooden-pole line carrying 13,200 volts,

supplemented later by a steel-tower line, ap-

proximately 11 mi. long, carrying 39,600

volts, thus providing two independent lines

guarding against interruptions.

The 2,300-volt, three-phase power is dis-

tributed through a nine-panel switchboard,

each panel of which contains, besides the

usual oil switch and relays, a watt-hour

meter and a Bristol recording wattmeter.

The latter instrument has proved of great

assistance to the officer in charge, as the

charts plainly show the comparison between

work done from day to day and also give the

time when the machinery was stopped or

started, together with a general idea of the

day's work. This was especially true in the

case of the rock crusher and the air com-
pressor plants.

Load Factor

In obtaining the load factor of the vari-

ous machines some slight assumptions had
to be made owing to the unavoidable fact

that a few small machines would be placed

temporarily on a circuit, the time of opera-

tion of which could not be accurately deter-

mined. It would seem advisable in laying

out such a large plant as at Valhalla to

install wattmeters on the individual ma-
chines, as they are not very expensive, and
by their means more accurate record could

be obtained. This question of load factor

in estimating the amount of power required

for a contractor's project is extremely im-

portant, and little data has been published

on the subject.

It has become necessary in working up
the results from the data of the Valhalla

plant to adopt the following method in ob-

taining the load factor, or, more accurately,

the capacity factor. The capacity factor is

made up of two factors, the operating factor

and the load factor. The operating factor

represents the per cent of assigned equip-

ment in actual service and the load factor

represents the ratio of average load to

maximum load. The capacity factor, being

the product of these two factors, represents

the ratio of average power to maximum
power, should all the equipment be in serv-

electric air drill at quarry
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GETTING DRILL HOLES READY FOR BIG SHOT AT QUARRY

ice at the same time. For example, it would
be found that with thirty-four hoists on the
work there will be an average of only 58.2

per cent of them in actual service, 41.8 per
cent being out of service awaiting reloca-

tion, reconnection, repairs, or other delays.

This 58.2 per cent is, therefore, the operat-
ing factor.

From actual results obtained it is found
that the average load during any period for
hoists in actual service is 13.41 per cent of
the maximum load of the individual operat-

ing motor, which is the load factor, and
was determined by dividing the actually

measured kilowatt-hours by the total rated

kilowatts of all the motors of the hoists in

actual service, times the hours covered by
the operating period. The product of this

operating factor and load factor, then, gives

the capacity factor Which represents the

average power requirements in percentage
of total power of all hoists available on the

work and not merely the hoists in actual

service. This operating factor will be more
applicable in cases where there are a large

number of hoists or drills on the work.
Where there are only two or three machines
to be considered they would all probably be
kept in service throughout the operating

period.

Owing to the fact that it was necessary

to start operation immediately and to pro-

vide against any possible failure of the elec-

tric apparatus, part of the work at the Val-

halla plant is operated by two 1500-cu. ft.

air compressors, electrically driven, the air

being used for operating drills, pumps,
hoists, blacksmith shop, etc.

Table 3 shows the number of kilowatt-

hours required per unit of work.
These yearly average figures are obtained

by dividing the total kilowatt-hours for
each unit for the year by the total cubic
yards of concrete placed during the year.

Electricity vs. Compressed Air

The remarkable simplicity and flexibility

of an electric distribution system for con-
tractor's work cannot well be duplicated by
the cumbersome pipe lines required for air.

The distribution at Valhalla is composed of

2300-volt, sixty-cycle, three-phase primary
lines from the substation to a convenient
place for the outdoor type step-down trans-

formers and from there to the secondary
connection to the individual machines. The
plan adopted was to form a platform for

supporting the transformers between two
poles, the high-tension side being protected

by a special outdoor type oil switch with no
voltage and overload release. This has
proved of ample protection between the sub-

station and the machine. Thus there are

no fuses to blow out and cause delays.

The uninsulated secondary bus wires are

carried underneath the platform and Dos-

sert connectors are used to connect the three

single flexible weatherproof wires from the

various motors to the buses, thus making a

simple, cheap and quick connection. The
secondary wires of the transformers are
wound for either 244 or 488 volts, although
all motors are wound for either 220 or 440
volts. The reason for the selection of this

ratio of voltages was to take care of the
drop in the secondary connection to the
motors, as the starting torque for induction

motors requires that full voltage be main-
tained to give satisfactory results, and be-

sides the area of the conductors must be
increased about 12 per cent above the usual

practice. Owing to the fact that the feed-

ers leading to the hoists, drills, etc., would
be either lying on the ground or simply tied

up to the first convenient support, it waa
deemed best to adopt 220 volts as a pro-
tection to the men, and so far not a man
has been seriously injured, directly or in-

directly, by electricity. Where a motor was
to be set in a permanent position, 440 volts

were used.

Neither the transformers nor the elec-

tric hoisting apparatus have any special

protection against weather, and one of its

chief operating advantages is that during
the cold weather there are no' delays caused
by freezing pipes, blowing out of joints, and
other grievances usually met with in air

distribution, or the fact that licensed engi-

neers would be required in many cases

where boilers are installed.

It is remarkable how quickly plant can
be shifted from one position to another with

electrical connections. Enough slack cable

was allowed at Valhalla, so that, for in-

stance, at the dam the derricks were moved
a number of times without even calling

upon the electricians to make new connec-

tions.

A still further advantage which must be
borne in mind in connection with electrical

distribution is the resale value. The copper

can usually be sold within 90 per cent of

its original cost, and the transformers also

at a high return. When it comes to the

question of time required to install a wir-

ing system against air system, the differ-

ence is greatly in favor of the electric.

With the present development of electrical

machinery there are only few projects on

which electricity could not be the sole source

of power. Electrically driven rock drills of

all sizes have been perfected. Derricks are

Table 3

—

Kilowatt-houhb per

Quarry Crusher
Dec. 25, 1912, to Jan. 24,

1913
Feb
Mar 41.2 116.9
Apr 29.3 65.2

May 2.10 4.59

June 79 . 1.89
July 626 1.864

Aug. 644 1.744

Sept 645 1.340

Oct. 740 1.935

Nov 614 1.705

Dec 785 1.973

Average for the year... .931 2.28

Air com-
pressors

Cubic Tabo or CoNCBBta Pieced
Mixing and

Excava- handling Water Machine
tion concrete pumps shop

342.2
221.7
21.67
7.45
3.385
3.066
3.425
3.742
3.365
3.800

6.91

107.3
59.8
1.27
.12
.233
.2S2
.315
.404
.085
.167

.743

3.70
13.00
2.84
1.37
1.18
.994
.827
.803

1.147
1.068

1.11

82.95
39.75
2.67
.75
.45
.423
.363
.425
.396
.451

.881

12.3
1.25

.41

.122

.076

.080

.090

.099

.104

.126

.161'

Light-
ing

17.64
11.50

.60

.168

.116

.107

.115

.162

.164

.200

.221

Total

724.2
448.5
36.15
12.66
7.92
7.34
7.12
8.31
7.58
8.57

12.24

-Summary of Power Distribution and Fukl Consomption
Kilowatt Hours—Primary

Total cu. yd.
concrete ma-

sonry and blocl\S
Month placed Quarry
Dec. 25, 1912, to
Jan. 24, 1913 18,200
Feb 17,610
March 330 13,600
April 580 17,020
May 9,540 20,000
June 30,270 23,900
July 42,700 26,800
Aug. 49,400 31,800
Sept 54,400 35,050
Oct 45.400 33,560
Nov 48,850 30,000
Dec 38,800 30,450

Total 320,270 297,990

Crusher

30,460
37,470
38,600
37,750
43,800
57,170
79,200
86,200
72,900
87,800
83,200
76,600

731,150

Air com-
pressor

129,200
126.200
112,900
128,600
206,600
225,500
144,600
151,200
186,100
169,800
164,300
147,300

1,892,300

Excava-
tion

39,600
42,500
35,450
34,650
12,100
3,620
9,960

13,900
17,170
18,310
4.130
6,500

Making &
handling
concrete

237.890

1,220
7,540

27,150
41,650
50,300
49,080
45,000
36,400
56,000
41,400

855,740

Water
pumps

34,600
32,950
27,350
23,070
25,530
22,730
19,220
20,880
19,700
19,280
19,340
17,520

282,170

Machine
shop

4,160
4,250
4,060
4,780
3,900
3,700
3.2R0
3.940
4.920
4.490
5.090
4.880

Lighting

3,780
6.020
5.820
6.690
5,720
6.130
4,970
5.300
6,260
7,360
8,040
7.760

61.420 71,840

Total
primary
kw.-hr.

260.000
266,000
239.000
260.100
344,800
383,400
338,300
362,300
387,100
377,000
370,100
332,400

3^920,500

Pounds
coal used on
all worli

1,133,810
1,286,650
932,172

1,320,700
1,284,542
1,901,071
1.928,313
1,402.650
2,194,900
2,447,242
2,044,588
2,159,988

20,036.626
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under as perfect control as any steam or

air driven outfit. In most cases it requires

a certain amount of air for blowinjr out the

drillholes and sharpening the bits. This can
be taken care of by a portable motor-driven

compressor, which would not have to oper-

ate except when required for this purpose.

Crushing and conveying plants make an
ideal proposition for motor drive, the same
being also true for the concrete mixers.

The ease with which a motor can be put
in out-of-the-way places and the amount
of dirt and abuse it can stand allow the

contractor to place his mixers at any con-

venient point.

Electric Shovel Cheaper to Operate

An electrically driven shovel, although
the purchase cost is higher, can be operated
for very much less than steam, especially

when maintenance is taken into considera-

tion and the cost of current is 2 cents per
kilowatt-hour compared with coal at $4 per
ton at the shovel. The most striking fea-

tures of this electric shovel are the use of

alternating current and the fact that the
builders prefer alternating to direct. With
the latest improvements in storage bat-

teries, which require no skilled attention,

or, if necessary, trolleys, the electric loco-

motive so equipped can do the same amount
and variety of work and at a cost compar-
ing favorably with a steam locomotive, al-

though the first cost, as in the case of the
steam shovel, would be somewhat higher.
An argument that might be brought

against the universal use of electricity for
a contractor would be that in moving around
to different parts of the country he might
land in a localitj' where the current differed

in cycle and phase from what his plant was
built for, or the cost of current might, if

purchased, be prohibitive, and especially so
if it would be necessary to convert this cur-
rent to suit his machinery. The proper
solution then is in the installation of his
own electric turbo-units and condensers
which would compare favorably with the
cost of air compressors of proportional size
for the work to be done. A plant of this
tj-pe could be more cheaply and easily dis-
mantled and moved from place to place than
an air plant, as it requires much less piping,
apace, etc. A further saving would be made
if the contractor was to have a standard
layout for all his installations.

Comparative Costs

The question of cost is naturally of first

importance to be considered in a plant of
Buch magnitude as that at Valhalla. It was
found the cost of electrical apparatus was
slightly in excess of the cost of air, but the
c^rt of operation, including interest, depre-
ciation and maintenance, was about 29 per
cent less, and this with purchased power in
the neighborhood of 1% cents per kilowatt-
hour. With power manufactured by the
contractor the cost would be further re-
duced, as he would not have peak demand
or other permanent operating charges to
contend with as at Valhalla, when the plant
was not in operation. A turbo-condensing
plant such as suggested should be able to
manufacture current at approximately I14
cents per kilowatt-hour with coal at |3.75
per ton delivered in the boiler room.

Excavating and Backfilling Sewer Trenches
by Machine

Detailed Costs and Explanation of Method Used in

Narrow Lanes and Business Streets in Vancouver, B. C.

FoiWTEEN Power Sites on the Deschutes
River, according to a recently issued report
of the U. S. Geological Survey, have un-
developed power totaling 304,000 brake-hp.

NECESSITY for employing some ad-

vanced method of laying sewers in

Vancouver, B. C, was first recognized

several years ago when work in narrow
lanes and busy streets was seriously ham-
pered by lack of room for spoil banks.

After considering several methods, a

trenching machine was purchased, which
has, after some slight changes to adapt it

to conditions, been in continuous service

for about three years. Although this ma-
chine is not considered economical for shal-

low trenches or for work in sparsely settled

districts, the city has had sufficient sewer
construction under way to keep the machine
employed continually on work where the

conditions were favorable to the best re-

sults.

Operation of the Machine

The machine is designed to be set up
over a 340-ft. length of trench, from which
excavated material is loaded directly into

buckets, which elevate it, run back along
the trench and dump it as backfill over pipe
already in place. It is obvious that the
pipe must be laid at the same rate as the
excavation advances. The buckets are oper-

ated by cables running through carriers

on an overhead rail, which is supported
over the center line of the trench and 12 ft.

above the surface of the ground by nineteen
wooden trestles. Each trestle is mounted
on two wheels, one on either side of the
trench, which rest on the rails of an 8-ft.-

gage track. This track carries the engine
as well as the entire 840-ft.-length of frame-
work, thus greatly facilitating moving
ahead as work advances.

Excavation is carried on simultaneously
in two 48-ft. lengths of the trench, a gang
of six men working in each. The machine
is equipped for handling six 1/5-cu. yd.
buckets at a time, so that by keeping eight-
een buckets on the job a set of empties is

always left in the trench when full ones are
removed, and the workmen need never wait
while buckets are being dumped. Under
this plan each man has an 8-ft. length of
trench to work in, and fills his bucket inde-
pendently of others. When loaded buckets
are hoisted to the limiting position they
are automatically locked to the carriers,
which are then drawn along the overhead
rail to the point where the fill is being
made. Here the buckets are dumped sepa-
rately by a lockman, who moves along the
bucket line on a plank walk supported by the
trestles. This lockman signals the engi-
neer for each move, and is the only man re-
quired on the bucket line, the empty buck-
ets being taken from the cables and full

ones substituted by the workmen in the
trench bottom. The work of taking down
the machine, moving to another job and
setting up again ordinarily requires three
to four days' time with a crew of ten men.
Thus with a haul of, say, 1 mile, the total
cost of removing from one setup to an-
other is about $170.

Canvas Troughs

When small trunk or lateral sewers were
uncovered for any considerable length in
excavating the trench temporary provision

was formerly made by carrying the flow
during construction in open wooden troughs
fixed to the side of the trench. It was found,
however, that, besides being expensive to
handle and move, these flumes interfered
with the work and caused frequent trouble
which could be entirely eliminated by the
use of closed canvas troughs. The latter

were made by simply affixing eyelets to op-
posite edges of a strip of heavy canvas of
any desired width up to 3 ft. Eyelets on
both edges of the strip are then hung on
the same set of spikes driven into the tim-
pering on the side of the trench and placed,
roughly, on a fairly steep grade. This type
of trough is often strung for the full 340-ft.
length of the trench, and the laterals en-
countered are connected to it by short
lengths of similar tubing.

Timbering Methods

A considerable quantity of timbering is

taken from job to job with the machine,
breakage being replaced as required. It

has been found, however, that with the sys-
tem now in use the breakage is almost neg-
ligible. For all classes of soft material
1% x 10-in. sheeting is used in 4-ft. lengths,
and it has been found that this works to
much better advantage than the longer
sheeting, which would require driving.
When the trench has reached a depth
slightly over 4 ft. digging is stopped while
the timbering is placed.

The diggers all help in placing the tim-
bering, at least until the stringers are
braced in by jacks, after which excavation
is resumed, while the man detailed to look
after the timbering sets the struts and lines

up the timbers generally. This man spends
all his time attending the timbering—car-
ries it forward as fast as it is removed from
the backfill and lays it along the trench
where it will be needed in new excavation.
Thus, when a new set of timbering is re-

quired, all material is ready to be passed
down by the timberman, and as the work-
men do not have to leave the trench, the
entire operation of placing timbering in a
48-ft. section 4 ft. deep delays the work
only about twenty minutes. One 3 x 12-in.

stringer is placed midway of each sheeting
set, and opposite stringers are braced by
4 X 4-in. struts, spaced on 8-ft. centers.
When nearing the depth at which sheeting
will no longer be required the sheeting is

changed from li/o-in. to 1-in. material,
which still further reduces initial cost and
cost of handling.

Crew

Exclusive of supervision, seventeen men
operate the machine. These include twelve
pick-and-shovel men filling buckets in the
trench, one lockman, one engineer, one tim-
berman, one toolman and a straw boss.
Only half of the superintendent's time is

charged against the machine, as he ordi-
narily looks after two jobs. In addition to
the machine crew, a gang of four men is

used in laying sewer pipe. Whenever the
pipe crew gets behind with its work some
of the diggers are set to helping with the
pipe or concrete; and, vice versa, when the
pipe crew has extra time it is used in the
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trench ahead. Thus it is possible to equal-
ize any deficiency in forces or to compen-
sate for unforeseen difficulties in either
branch of the work, a flexibility which is

considered a great aid to efficiency.

Cost Data

In order to give a fair idea of actual ca-
pacity of the machine and the cost of oper-
ation, a typical case has been selected in
which about 7700 cu. yd. were handled in a
2700-ft. trench excavated for a 2-ft. trunk
sewer. This work was done in Granville
Lane, Vancouver, which has a width of
20 ft. A start was made on the lower end
of the trench, hand labor being used until
a depth of about 8 ft. had been attained.
The machine was then put in service and
used until the job was finished. The maxi-
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Costs of Excavation on Granville Lane.

Cost per
, . ,. , ,. cu. yd.
Labor (includinir superintendent and watch-
man) $1 63

Hauling machine to the job (total, Vss) . . .. 0115
Erecting and taking down machine (total,

,, *^^> •%•,•• 0125
Lpkeep of plant 0428
Running expenses

. . . !ll26

$1 81
Depreciation of plant 04
Interest on cost of machine at 5 per cent. . ^02

Total tl.86

mum depth of the trench was about 26 ft.

The trench has a top width of 4 ft., which
was maintained until a depth of 12 ft. 6 in.

was reached, below which no timbering was
used, and the. width gradually decreased to
3 ft. at the bottom. The work was begun
in the fall of 1913 and continued without
interruption, using one eight-hour shift.
The average volume of excavation handled
in eight hours was 45 cu. yd. A careful
distribution of the costs on this work gives
the results shown in the table.

Discussion of.Table

The last two items in the table are values
assumed for the city of Vancouver, and
might be quite different under other circum-
stances. The life of the machine was as-
sumed at ten years, it being assumed that in
city service it would last much longer than
in ordinary contracting service, and 5 per
cent is the rate at which the city secures
money for such purchases. It should be
noted that only one haulage charge is made
in these figures. This is because the ma-
chine is kept busy continually by being
moved from one job direct to another. In
contractors' service, if the machine were
returned to the storage yard after each job,
the haulage item would be doubled. The
labor item, which is so large a proportion
of the total, is based on the following unit
labor costs per hour for an eight-hour day:
Pick-and-shovel men, 40 cents; timberman,
421/2 cents; lockman, 421/0 cents; steam
engineer, 53 Vh cents; toolman, 371/2 cents;
straw boss, 42i/2 cents, and one-half super-
intendent's time, 621/2 cents. "Upkeep of
plant" includes ordinary wear and tear, as
well as minor breakage, while "running ex-
penses" includes coal, oil, water, timber,
tool sharpening, etc. , Two items which
might have to be included under other cir-

cumstances are employer's liability insur-
ance and excess spoil haulage—the latter in

cases where excavation and fill could not be
figured to balance.

The question of minimum trench depth
at which the machine would be efficient has
been worked out for Vancouver labor price
as about 8 ft. for the usual case. However,

if the job was comparatively short and the
haul very long, a depth as great as 12 or
14 tt. might be the minimum. A feature
that tends to make pick-and-shovel men effi-
cient, or at least keep them all up to a uni-
form standard, is the fact that no one can
do less than the others without having this
known, since all six buckets come up at
once; when one man is slower than the
others he will still be working while the
remainder of the crew wait. It is to be
noted that in practice this generally works
out so that after the first few days on a
job there is remarkable uniformity in the
time the men require for filling buckets.
The machine used in Vancouver was pur-

chased early in 1911 for $5000, duty paid,
and was made by the Carson Trench Ma-
chine Company, of Boston, Mass. F. L.

Costly Highway Clearing in

Dense Forests
On Certain Road Work in Oregon, Where Very

Large Trees Are Encountered, Clearing and
Grubbing Amounts to $3000 per Mile

IN RUNNING lines for the new State
highway between Portland, Ore., and As-

toria, the surveyors had to note the posi-
tion of trees with as much care as rock
excavation is measured in ordinary location
surveys. The reason for this is made plain
by the accompanying illustration. One of
the 12-ft. stumps which was moved from
the road shown required the use of 150 lb.

of 40-per cent dynamite and occupied the
workmen for a week. To get it out of the
way cost at least $75, not including the ex-

ROADWAY cleared through dense forest of large trees in OREGON
Note size of stumps compared with automobile

Fellowes is city engineer of Vancouver, and
all sewer work i-s done under the supervi-
sion of A. G. Dalzell, assistant city engi-
neer.

Duty Proposed on Lumber from

United States to Australia

THE lumber industry in the Northwest
has been actively interested in a

proposed 10-per cent duty which British
Columbia interests desire to have the gov-
ernment of New South Wales place upon
lumber shipments from the United States.

It is pointed out that the shipments of

Oregon pine from Oregon, Washington and
British Columbia to Austrialia have in-

creased from 61,300,293 ft. b. m. in 1902
to 238,773.612 ft. b. m. in 1913, and that

although British Columbia enjoyed 33 per

cent of the trade in 1902, in 1913 she had
only 4 per cent. In 1913 British Columbia
coast mills cut 781,000,000 ft. b. m. and
only shipped 46,000,000 ft. b. m. to all for-

eign countries combined. Lumber exports

from the entire Northwest during 1913

totaled 600,000,000 ft. b. m., and were dis-

tributed as follows: Australia, 40 per

cent; New Zealand, IV2 per cent; west

coast of South America, 20 per cent; China

and Japan, 21 14 per cent; United Kingdom
and Continent of Europe, 714 per cent;

South Africa, 31/2 per cent; miscellaneous,

6 per cent.

pensive rock fill which had to be made in
the hole it left.

The clearing cost on this work ranges
from $100 to $200 per acre, and averages
about $150, while the grubbing charge Is

kept down, by carefully locating the line

between trees, to $1.50 per square rod. The
width of slashing depends upon the amount
of sun and wind that must be admitted to
the road, and, therefore, indirectly upon the
rainfall. Usually a 60-ft. right of way is

slashed, but for the road shown in the illus-

tration herewith a 40-ft. width was consid-
ered sufficient.

Clearing and grubbing from Portland
toward the coast averages about $2000 per
linear mile of road, and in some sections
easily amounts to $3000 per mile. For the
most part this is being built now as a good
earth road, but later on it is intended to
lay on it a 16-ft pavement.

This division of the Oregon State high-
way work is under the supervision of L.
Griswold, assistant highway engineer.

Two 1200-HP Diesel Engines have been
installed in two ocean-going torpedo-boat
destroyers which will be launched before
long on the Clyde River, Scotland, for the
Japanese Government. These engines will
be used on cruises only, as the use of oil

permits a great saving of fuel. In addition
the ships have twin steam turbines, each
of 1200-hp capacity.
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Coaling and Sanding Station on the Virginian

Railway at Elmore
Reinforced-Concrete Structure with Crusher and Screen, Accommodating

200 Tons Each of Lump and Stoker Coal and 150 Tons of Green Sand

By F. F. HARRINGTON
E^ngineer of Structures, The Virginian Railway Company

AREINFORCED - CONCRETE coaling

and sanding station, with screening

and crushing facilities, bin capacity for 200
tana each of stoker coal and lump coal, and
complete facilities for storing and drying
sand, is a feature of the yard expansion
recentlj- completed on the Virginian Rail-

wa>- at Elmore, W. Va. The plant is elec-

trically operated, with various safeguards
against accident, and the layout is such
that engines on four tracks can be supplied
with both coal and sand, and coal cars on
one track can be loaded for shipment to

other points.

Ehnore is 375 mi. from Norfolk. The
grade between Elmore and Clarks Gap, a
distance of 14 mi., known as Clarks Gap
Hill, is the heaviest on the Virginian Rail-

way, the maximum being 2.07 per cent,

compensated for curvature, and the coal is

transported up this grade in trains of from
60 to 70 cars of 50-ton capacity by three
of the largest Mallet engines on the road.
The long narrow yard is constructed on a
bench in the hillsides where the tracks
parallel the Guyandot River near the
mouth of Barker Creek. Owing to the rapid
growth of the coal business it was neces-
aaiy to enlarge the yard and provide shop

facilities which were completed the past

year. A double track has also been con-

structed between Mullens and Taft, a dis-

tance of 5 mi., extending through the yard.

The shop facilities provided include a
five-stall engine house with annex contain-

ing a machine shop, storeroom and wash
room, a power station and an oil house, all

of brick construction on concrete founda-
tions; a reinforced-concrete ash pit 140 ft.

long, a 200,000-gal. steel water tank, three
water columns and the 400-ton reinforced-

concrete coaling and sanding station.

The buildings and yard are lighted

by electricity, and a fire-protection

system has been installed for the shop
building. In order to make room for these
improvements it was necessary to divert
the Guyandot River and build in the bed
of the old channel and on low ground ad-
jacent thereto, which greatly increased the
cost of the work. The shop facilities at
Elmore are for light running repairs, the
main shops being located at Princeton, W.
Va., 35 mi. east of Elmore.

Description of Coaling Station

The 400-ton coaling and sanding station
was constructed partly in the bed of the
river before it was diverted. It was, there-
fore, necessary to build a cofferdam and
pump out the water before starting the
construction of the foundations and pits.

The foundations on the river side and for
the track hopper and bucket pit were car-
ried down to solid rock; those on the land
side extend down to firm ground. The
foundations for the entire plant were con-
structed of plain and reinforced concrete,
and the track hopper and bucket pit of re-

inforced concrete, all mixed in the propor-
tion of one part of Portland cement, three
parts of clean sharp sand and five of crushed
stone small enough to pass a iy2-in. ring.
The track hopper and bucket pit were made
watertight below high water. Reinforced-
concrete wrecking piers are provided the
full width of the columns parallel with the
tracks to a height of 5 ft. above the top of
rail.

The reinforced concrete for the coal
pockets, wet sand bin and hoist house was
mixed in the proportion of one part Port-
land cement, two parts clean sharp sand
and four parts crushed stone small enough
to pass a %-in. ring. The inside surfaces
of the pockets and receiving hopper were
covered with neat cement, put on wet with
the balance of the concrete so as to insure
a homogeneous mass, and given a steel float
finish so as to make them entirely self-
clearing of coal. The inelosures over the
coal pockets and the bucket tower from the
top to the ground are constructed of struc-
tural steel covered with rust-resisting gal-
vanized American ingot iron siding and
roofing No. 18 gage. A steel stairway is

provided for reaching the upper housing
of the plant.

Two Kinds of Coal Handled
The coaling station is provided with

screening and crushing facilities for mak-
ing stoker and lump coal. There are two
200-ton storage pockets, each extending the
full width of the coaling station, one for
stoker coal and the other for lump coal.
Both kinds are delivered on four tracks for
coaling locomotives, and on the receiving
track for shipment to other points. The
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coaling trafcks are the two main-line tracks,

the switching track and the outside run-

around track. Provision is made in the

pockets so that either stoker coal or lump
€oal can be delivered to the outside main
track in case the pockets are not entirely

filled with coal. This is accomplished by
the construction of shelf pockets in the top

and on the main-track side of the 200-ton

pockets. The coaling gates are of the rack-

and-pinion undercut type operated with
chains from elevated platforms, except

those of the westbound main track, which
are undercut gates operated by levers from
the tenders of locomotives.

The coal is elevated with a 2y2-ton Hol-

men type counterbalanced bucket, having
an elevating capacity of 75 tons per hour.

The reversible hoist is located in the hoist

house at the side of the tower and is

«quipped with cut-steel silent herringbone
gears. The hoist is manufactured with
heavy I-beam base bolted to concrete foun-

dations and is direct connected to one 25-hp
direct-current General Electric motor. The
motor is complete with solenoid brake to

prevent the dropping of the bucket in case

the current is cut off. The bucket is

equipped with automatic control apparatus

of the Cutler-Hammer make, which con-

sists of an automatic motor controller

located in the hoist house, operated by four

hatchway limit switches located near the

top of the hatchway, two of these switches

being actuated by the balance weights and
two by the coal bucket. These limit

switches and solenoid brake automatically

stop the motor at the bucket discharge

point on each trip, preventing any possi-

bility of overwinding the bucket on the

sheaves.

Operation

Run-of-mine coal is dumped into the

track hopper, where it flows by gravity into

a Schraeder automatic- measuring feeder.

This machine measures the desired amount
of coal and discharges it automatically into

the Holmen bucket. The feeder is rotated

and emptied by the ascent and descent of

the Holmen bucket, preventing any pos-

sibility of overflowing the bucket or flood-

ing the pit.

The bucket is elevated automatically to

the top of the tower and discharges into

an equalizing hopper, from which it is fed

by an apron feeder to the shaking screen.

All the coal passing through the lV2-in.

round perforations in the shaking screen

flows by gravity into the pocket for stoker

coal. The coal passing over the end of the

shaker screen which does not go through
the perforations flows by gravity into a
200-ton concrete pocket. Both of these
kinds of coal are delivered on four tracks
for coaling locomotives and on the receiv-
ing track for shipment to other points as
previously stated.

If the screening process above described
does not give sufficient stoker coal, the run-
of-mine coal discharged from the Holmen
bucket may be diverted to a 30 x 30-in. Jef-
frey single-roll crusher, the rolls operating
at a speed of 50 ft. per minute. This
crusher is of sufficient capacity to crush
all the coal elevated into stoker size. It

then passes into the stoker pocket.

The plant is so designed that if the ap-
ron feeder, the shaking screen and the coal

crusher are disabled, or if they are not
needed, either stoker coal, lump coal or
run-of-mine coal can be elevated and dis-

charged direct into either of the 200-ton
pockets as desired.

Handling op Sand

The green sand is dumped into the con-

crete receiving hopper and handled in the

same manner as the coal through the meas-
uring feeder and the Holmen bucket, and
is discharged into a reinforced-concrete

green-sand storage bin having a capacity

of 150 tons. The green sand from this bin

flows by gravity to a standard coal-burning

sand dryer, whence the dry sand drops

upon an inclined screen where foreign mat-
ter is eliminated. The dry sand dropping
through the meshes in the screen passes

to a standard sand drum from which it is

elevated by compressed air to two steel dry

storage tanks, each of 10 tons capacity.

The dry sand then flows by gravity through

SVa-in. discharge pipes to moisture-proof

undercut sand valves, complete with tele-

scopic spouts for sanding locomotives on

four tracks.

The apron feeder, shaking screen and
single-roll crusher are operated through

belt and chain drives by a 25-hp General

Electric motor. Walkways have been in-

stalled in the upper housing to make all

screening, crushing and elevating machin-

ery accessible to the operator. The stair-

ways and walkways are equipped with steel

railings and a steel ladder is installed in

the bucket pit. A winch has been pro-

vided on the hoist motor for pulling cars

on the receiving track if necessary.

The operation of the shaking screen and

other machinery in the top of the coaling

station does not cause appreciable vibra-

tion of the building.

REINFORCED-CONCRETE COALING STATION

The plant was designed and constructed

by the Roberts & Schaefer Company, of

Chicago. Preliminary tests developed a

number of defects which were remedied by
the contractor, and the coaling station was
placed in operation July 1, 1914. Stoker

coal is only being used at present in the

large Mallet engines on Clarks Gap Hill,

but lump coal is being shipped to other

points on the road. The cost of the coaling

and sanding station complete was about

$30,000.

Foreword of Good Roads Year

Book for 1915

ROAD building statistics for the United

States collected by the American High-

way Association and soon to be published in

the official Good Roads Year Book for 1915,

show that more than 34,000 mi. of surfaced

roads have been constructed during 1913

and 1914 and that during the 10-yr. period

from 1904 to 1914 more than 96,000 mi.

have been completed. In 1904 there were

only 153,000 mi. of surfaced roads of all

types in the United States. While the

average mileage constructed per annum
during the past 10 yr. is 9600, the total

completed for 1914 exceeded 18,000. About

30,000 mi. of highway have been completed

with the aid of State funds, of which over

$200,000,000 have been expended. The

State aid movement began in 1892 and has

therefore continued for 22 yr. Only re-

cently has it gotten well under way as the

results accomplished for 1913 and 1914

comprise a total of 10,000 mi. of State aid

highways completed, or in 2 yr. time one-

third of the entire mileage constructed with

the aid of State funds has been completed.

Only six States now, out of a total of forty-

eight, are without State highway depart-

ments and thirty States have granted

actual money aid to the building of roads.

PLAN OF NEW COALING AND SANDING STATION AT ELMORE

Road Construction, along the Columbia
River between Portland and the sea is cost-

ing about $1,000,000.
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OOWN:>TiU£AH VIEW OF HINDIA DAM, SHOWING SHEET PILING AND SECONDARY DAM

Hindia Dam on Euphrates River
Building Dam in the Dry and Then Changing Stream Bed by Excavat-

ing a New Channel and Constructing an Embankment Across the Old

THE Hindia dam on the Euphrates River

in Asiatic Turkey is located 47 mi.

south of Bagdad and is 815 ft. long. The
designer is Sir William Willcocks, builder

of the Assuan dam in Egypt, and the work
is the first part of a $75,000,000 irrigation

scheme that he prepared for the Turkish

Government in 1909. The dam was de-

scribed some time ago in the "Engineer,"

and the following is an abstract of that

article. The method employed in building

the dam was to place it east of the original

river bed and construct it in the dry.

When it was completed and the necessary

excavation both upstream and downstream
finished, the water of the river was brought
to the dam by the demolition of the river

bank and the erection of an embankment
across the river in the position indicated

on the accompanying plan.

The ground on which the dam was

erected consisted of fairly hard silt, dense

enough to stand up vertically when ex-

cavated. It was not deemed necessary,

therefore, to excavate the foundations to

any great depth. As a matter of fact, un-

der the dam itself the concrete was 3 ft.

thick and 72 ft. 2 in. wide. These dimen-
sions were maintained for the whole length

of the masonry part of the dam, 779 ft. 2i/2

in. On this concrete brickwork was built

to a depth of 6V2 ft. and a width of 65 ft.

7 in. The top of the brickwork was set

in cement and the rest in lime mortar. On
this foundation the piers of the dam were
constructed.

From the accompanying plan it will be
seen that the whole area covered by the
works was inclosed by interlocking sheet

piling, and that there was a line of the
same piling stretching from side to side of

the pitching, arranged on the downstream
side of the dam and nearly in the center

of the breadth of this pitching. Upstream
there is stone pitching for a width of 33
ft. This pitching is about 3 ft. deep, and
is laid for most of this width on the clay

puddle embracing the lower part of the up-
stream face of the brickwork of the foun-
dation and the top part of the concrete
beneath it, the clay puddle being taken out
as far as the interlocking steel piling.

Below the dam the pitching is 61/2 ft.

thick for the first 65 ft. 7 in., and at this

point comes the transverse line of sheet
piling already mentioned. Beyond this

again there is puddle at the bottom laid

on the ground with pitching 3 ft. deep
;ibout it. This formation extends 72 ft. 2
in. to auxiliary dam or weir 8 ft. wide ex-
tending across the channel. As it ap-
proaches the weir the puddle is thickened
out until it reaches the same depth as the
weir itself. The latter is formed on a base
of concrete, and downstream from it is a
brickwork apron 3 ft. thick—the top half

laid in cement and the lower half in lime
mortar—carried on a foundation of con-

crete 3 ft. thick. About 61/2 ft. from the
downstream toe of this concrete comes the
line of interlocking steel piles, the heads
of which reach to the top surface of the
concrete. The width of this apron is 57
ft. 5 in. and below it comes a width of 65
ft. 7 in. of pitching, carried down to a
depth of 61/2 ft. The whole arrangement
is made clear by the accompanying draw-
ings.

Dam Openings

The dam itself has thirty-six openings,
each 16 ft. 5 in. wide. All piers except
the twelfth from each side have the same
width, 5 ft., the two exceptions being 111/2

ft. The piers are made of brick, with the
upstream face vertical and the downstream
face built with four steps, reducing the
length from 43 ft. at the bottom to 36 ft.

at the top, and are all joined at the top
by brick arches, the height to the spring-

ing line being 19 ft. 8 in. The rise of the

arch is 3 ft. 4 in. Above these arches
there is a gangway 12 ft. wide extending
across the dam, as well as two continuous

LOCATION OF HINDIA DAM IN MESOPOTAMIA
Plon

PLAN, ELEVATION AND SECTION OF DAM ACROSS THE EUPHRATES
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CROSS SECTIONS OF DAM AND LOCK

walls, 9 ft. above the tops of the arches,

for carrying the winch working the Stoney

sluices. There are two sluice gates in each

opening, each gate being 161/2 ft. wide and

81/4 ft. high.

At one side of the dam a lock has been

formed. It is 26 ft. 3 in. wide and nearly

350 ft. long, with a pair of gates in the

middle dividing it into two parts, the

effective length of each being 164 ft. 1/2

in. A double lift bridge provides a pas-

sageway across the lock, and it is arranged

to come in a line with the bridge over the

dam. The walls of the lock are 26 ft. 3 in.

high and are constructed of brick laid in

lime mortar except for the upper 18 in.,

where the bricks are laid in cement. The

foundations are in general like those of the

dam.

Head Regulator

The Hilla head regulator is similar in

general construction to the main dam, but

it has only six openings, each 9 ft. 10 in.

wide. It is provided with a navigable open-

ing 26 ft. 3 in. wide. The main dam will

raise the ordinary summer level of the

river about 16 ft. 6 in. which will allow

an ample supply of water to be diverted

into the Hilla channel.

Until the main dam and the Hilla head
regulator were completed no water was
allowed to reach either structure. A new
channel 815 ft. wide was excavated above
and below the main dam, and a new dam
was made across the original bed of the
river, forcing the water to pass through
the new channel. This dam was created

by forming a series of long "sauages," as

they were called locally, of brushwood.
These were constructed on the bank and
were then rolled into the river and sunk
by weights, forming a foundation on which
the earth dam could be built. The con-

tractor has also cleared the Hilla channel

of silt for a distance of 50 mi. and has
made a connection 114 ft. wide from the

new head regulator to this channel.

As previously stated, the designer of the

structure was Sir William Willcocks. The
contractor was Sir John Jackson, Ltd.,

whose chief engineer and representative

in Mesopotamia was Arthur Whitley. The
contractor's resident engineer in charge of

the work was Percy Warbrick. The en-

gineer-in-chief for the Turkish Govern-

ment was M. Edmond Bechara.

Shear in Beams
PresenUticn of a General Formula and Its Re-

duction to Sperial Formulse for the Common
Simple Sections

By ERNST JONSON
Engineer Inspector, New York Board of

Water Supply

THE sheer in a beam is zero at the ex-

treme fiber, increasing toward the.

neutral axis, where it reaches a maximum.
Formulse for finding the maximum shear

are not given in the engineering handbooks

or textbooks, although it is often of im-

portance and should be determined.

The unit shear at the neutral axis is

equal to the sum per unit of breadth of the

increment fiber stress on one side of the

neutral axis, that is, the fiber stress result-

ing from a moment equal to the total shear

in a direction perpendicular to the axis of

the beam. In other words

mM
S =

lb

where S = unit shear at neutral axis ; m,

total shear; M, moment arOund neutral axis

of part of cross-section area lying on one

Panama Tolls Pass $1,000,000

Mark

THE $1,000,000 mark in Panama Canal

tolls was passed Nov. 18, according to

the "Canal Record," and at the close of

business Nov. 30 the total collections

amounted to |1,135,205.01.

Collection of tolls began in May, 1914,

with the starting of a traffic in barges,

towed by canal tugs. This lasted until the

opening of the canal to ocean-going vessels

on Aug. 15. The following is a summary
of the receipt of tolls, by months, to Dec. 1

:

Prior to Aug. 15 $11,610.69

Aue 15 to 31 88,401.80

Sep^t. 1 to 30.- ??H^?;S
Oct 1 to 31 378, 087. li

NoV. 1 to 3 387,242.40

Total $1,135,205.01

The transits of vessels during this period,

with the totals of cargo carried, were, with

reference to direction, from Pacific to At-

lantic, or eastbound, and from Atlantic to

Pacific, or westbound, as follows

:

Eastbound

A

Westbound Total
A

r

Ves-
sels

12
27
44
54

137

Cargo
49,106

135,262
168,069
206,510

558,947

Month
Aug. . . .

Sept. . .

.

Oct
Nov

Total .

Ves-
sels

. . 12

. . 30

. . 40

. . 38

-.120

Cargo
57,182

186,776
252,288
242,291

738,537

Ves-
sels Cargo
24 106,288
57 322,038
84 420,357
92 448,801

257 1,297,484

No.

SPILLWAY OPENING WITH GATES IN

POSITION

Coastwise, eastbound 54

Coastwise, westbound »J
U S. Pacific Coast to Europe. 34

Knrone to U. S. Pacific Coast s

fouth ArSeriia to U, S. and Europe 24

U. S. and Europe to South America 15

U S. Atlantic Coast to Far East.
.

. 24

Miscellaneous routings '

Vessels without cargo _£V

Total ••• 2"

Wi''
5m

U-/J-J

3m
2bh

DIAGRAMS OF SIMPLE BEAM SECTIONS AND
CORRESPONDING FORMULAE

side of neutral axis; h, breadth at neutral

axis, and /, moment of inertia.

Application of General Formula

This formula is practically true for all

sections in which the breadth at the neutral

axis does not materially exceed the average

breadth. It should not be applied, for in-

stance, to a solid square section with the

neutral axis in the diagonal positions, and

still less to a cross, for in these sections

the shear varies not only in a direction per-

pendicular to the neutral axis but also

along that axis. When worked out for the

common simple sections the formula re-

duces to the respective expressions shown

in the illustration.

Other sections may be figured by means

of the general formula. For instance a

built-up section would be figured thus:

Of the total of 257 vessels, 227 were

laden and 30 were in ballast, or by nature

not cargo-carrying vessels.

As distributed over the principal routes

on which the traffic through the canal is

moving, the transits to Dec. 1 may be sum-

marized as follows

:

S=-
»w L Aflf on one side of neutral axis

Canal
tonnage
320.155
282,020
248,020
38,313

166,917
74,644

148,207
19,203

1,297,484

6 Z (/-f Ag^) on both

sides of neutral axis

where A = area of plate or shape; g, dis-

tance of its center of gravity from the

neutral axis; /, moment of inertia of plate

or shape with reference to its own neutral

axis, and h, total web thickness.

The shear at any point of the cross-sec-

tion may be found by modifying the for-

mula thus

:

S.r = m (M— M,)//6,
where Sx and hi are respectively the unit

shear and the breadth at distance x from

the neutral axis, and Afx is the moment
around the neutral axis of the part of the

cross-section lying between the neutral axis

and the x line.
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Test of Full-Size Reinforced-

Concrete Bridge Slab

Determinatioa at Arlington Experimental Farm of

Stress Distributico and Other Phenomena

in Slab under Various Loadings

AREINFORCED-CONCRETE slab of 16

ft clear span. 32 ft. wide and 12 in.

de^ has been subjected to a series of

tests conducted by the U. S. Office of Pub-

lic Roads at the Arlington Experimental

Farm in Virginia. The data sought from

these tests was as follows: (1) Distribu-

tion of stresses under one-point loading

with loads of 10,000. 20,000, 25,000 and

30,000 lb.; (2) distribution of stresses un-

der two-point loading with 40,000 and 80,-

000 lb.; (.3) distribution of stresses under

four-point loading with 100,000 lb.; (4)

distribution of stresses under a one-point

eccentric load of 40,000 lb.; (5) determina-

tion of the "effective width" of slab under

single concentrated loads, and the law of

the variation of stresses from the loading

point (or maximum point) to the edges of

the slab; (6) determination of "flow," or

effect of time on growth and variation of

stresses in the concrete; (7) effect of road

coverings, fills or mats on the distribution

of concentrated loads, and (8) effect of

different methods of reinforcing (in future

sUbs).

Data Obtained

In the tests described herein data have

been obtained on the first six points. It

is the intention to construct other slabs

of similar area but varying in thickness,

and in amount and arrangement of rein-

forcing. Later on full-size arches will also

be tested.

The tested slab, which bears the research

number 835, had a total depth of 12 in., or

an effective depth of lOVi in. The rein-

forcing was approximately 0.75 per cent,

and consisted of %-in. square steel bars
spaced 7',4 in. on centers placed longitudin-

ally, or perpendicularly to the supports.

The yield point of the steel was about 33,-

000 lb. per square inch. There was no
transverse reinforcing. The modulus of
elasticity of the concrete six weeks old

was 2,900,000, as determined from a cylin-

norwotiont on center r_

perpendKt/kir rot^rtngs '

FIG. 1—CONCENTRATED LOAD AT ONE POINT

..^IS?.!'"'^. «»"*" ol equal stress for a load of
lO.MO lb. THagntBM show deformations on center
HDC parallel wfth supports and effective widths of
•lab for different loads and deformations on center
line perpendicular to supports.

der 8 in. in diameter and 16 in. in height

cast from the same mix as the slab. The
aggregates were cement, 1-in. washed river

gravel and bank sand, mixed in the propor-

tions of 1:2:4. The date of casting the

slab was June 26, 1914.

The magnitude and distribution of the

fiber stress (compression in this case) and

the intensity of the fiber stress along the

top elements of various cross sections are

shown in the accompanying illustrations.

The method of determining the effective

width of a slab under a given method of

leading is indicated in Fig. 1. The ten-

dency of the concrete to "flow" under the

FIG. 2—CONCENTRATED LOADS AT TWO
POINTS

Plan shows curves of equal stress for two loads
of 40,000 lb. each. Diagrams show deformations on
center line for different loads.

nc. 3—CONCENTRATED LOADS AT POUR
POINTS

Plan shows curves of equal stress for four loads
of 25,000 lb. each. Diagrams show average defor-
mation on sections shown in plan. No effective
widths taken.

action of a sustained load, and to restore

itself to original conditions upon the re-

moval of load is graphically shown in Fig. 5.

Specific definitions of the "effective

width," as mentioned in item 6, may be
given as follows: (1) The width-value used
in the design formulae when computing the
depth and reinforcement of a slab; (2)
that width (or distance parallel to the sup-
ports) which, if given the same maximum
fiber stress along the whole top (compres-
sion) fiber as is found under the load, will

cause a total stress in this cross section
equal to that for the whole span-width,
when subjected to the same loading; or (3)
that width of slab, which, if treated and
designed as a simple beam, will sustain, the
given loading with the same maximum fiber

FIG. 4—ECCENTRIC LOADING OF SLAB

A load of 40,000 lb. was placed at the V* point.
The upper diagram shows deformations on a lino
through the point of loading and parallel with the
supports, the middle shows the deformations on the
center line, while the lower shows the deformations
on a section through the point of loading and per-
pendicular to the supports.
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FIG. 5—THE "FLOW" OF CONCRETE

Curve A shows per cent change of deformation
due to a sustained load of 30,000 lb. and O load.
Curve B shows the integrated deformations due to
a sustained load of 30,000 lb. and O load.

stress equally and uniformly distributed, as

the maximum fiber stress in the whole slab

width which is not equally and uniformly
distributed, but which decreases from the

point of maximum stress to some small

stress at the extreme edges of the slab.

So far, the only method employed to-

determine the amount of deflection has
been by the use of a wye level. It will be

readily recognized that this method does

not give readings of sufiicient delicacy to-

justify attaching much importance to them.
The slab-testing equipment at the Ar-

lington experimental farm, on which may
be tested slabs of 16 ft. span and any width
up to 32 ft. consists of two concrete piers

32 ft. long, 7 ft. high (4 ft. above ground)
and 18 in. wide. Each pier is reinforced'

at the top with four 1-in. square bars. In

the center of each pier is a U-bar of 2% in.

square steel with a 4-in. steel pin at the

top. Under these two pins are four 24-in.

I-beams, which extend across the span of
the piers in a horizontal position about 5

ft. above the pier faces. These I-beams
serve to take the reaction of a 150-ton

hydraulic jack placed on the slab and used'

for applying the load.

The intensity of the load is determined'

by the deflection of a chrome-nickel alloy

steel beam as indicated on an Ames dial.

The tests were made under the supervision
of L. W. Page, director of the Office of
Public Roads, U. S. Department of Agricul-
ture,

NiNE-FooT Roads are safer than those
12 or 13 ft. wide, in the opinion- of A. R.
Hirst, State highway engineer of Wiscon-
sin, as expressed at the recent convention
of the American Road Builders' Associa-
tion. His reason is that the narrower road'
prohibits the dangerous practice of drivers
trying to pass each other at breakneck speed'
in an inadequate space.



HINTS FOR THE CONTRACTOR
Details Which Save Time and Labor on Construction Work

Other articles in this issue of interest to contractors and
construction engineers are indexed in the Table of Contents

Dragline Excavates 70,854 Cubic
Yards per Month

DURING September, 70,854 cu. yd. of
material were excavated from the site

of the Clearwater reservoir at the Cleveland
filtration plant, described on page 504 in
the Engineering Record, Nov. 7. The finish
excavation is 200 ft. wide at the bottom, 920
ft. long, 32 ft. deep at the high side and

which were taken up in waiting for cars
and the remainder in coaling the engine.
The excavated material, a hard blue clay
on the bottom, overlaid with ashes and mis-
cellaneous material, was hauled 1 mi. and
deposited back of a breakwater.
The Fred R. Jones Company was the

contractor for the excavation of the clear-
water reservoir and the site of the filtra-
tion plant proper, both jobs aggregating

DRAGLINE OUTFIT WHICH MADE RECORD EXCAVATION AT CLEVELAND FILTERS

15 ft. at the low side. A dragline was
operated from the natural surface, thus
eliminating any necessity for placing the
hauling equipment at the finished grade.
Four cuts were made by the machine, a
Bucyrus class 14 dragline, equipped with
a 60-ft. boom and a 2-yd. bucket loading
two standard gage trains of seven 12-yd.

Western dump cars hauled by Baldwin loco-

motives. According to the contractor's

September records, the night crew worked
twenty-seven 10-hr. shifts and three 11-hr.

shifts. Work by the day crew was closed
down two Sundays, on one of which the
boilers were washed out. A third day was
consumed in moving. Thus the machine
averaged 123 cu. yd. per hour for the entire

working time.

Lost time on every train was 4 min.,

due to the necessity of switching the loaded
train in order to allow the empty one to

clear. The best run of any one shift was
140 cars, each holding 12 yd., in 11 hr.

with a total lost time of 90 min., 80 of

370,000 cu. yd. R. S. Jones is in charge
of the construction of the filters.

Curing Wisconsin Concrete Road
Under Water

A STATE-AID concrete road lying be-

tween Neenah and Menasha, Wis., is be-

inng cured under water. The green concrete

is covered for the first 10 or 12 hr. with
canvas, by which time it has hardened
enough to allow dirt dams to be constructed.

These dams are placed on the sides, over

joints and half way between joints. The
intervening areas of pavement are then

flooded to a depth of 2 in. over the center

line and 3 in. over 'the sides. As part of

the pavement is being built with a mono-
lithic curb dams on the sides are unneces-

sary, the curbs serving to hold the water.

The road is flooded for a period of from
10 to 14 days. The method is applicable

only when the grades do not exceed 2 per

cent, as otherwise the water can not be eco-
nomically retained.

The work involved in the curing process
is done by one man, who constructs the
dams during the day; at night, when the
water is not in demand at the mixer, he
does the flooding. The same man also
serves as a watchman in keeping the flooded
areas to their original depth and in looking
after the work during the absence of the
other workmen on Saturday afternoons and
Sundays.
The work is under the supervision of W.

M. Conway, division engineer, reporting to
A. R. Hirst, State highway engineer of
Wisconsin.

Details of Record Tunneling at

Rogers' Pass

ANEW American rock tunneling record
-817 ft. in the 30 days from Nov. 1 to

30—was made in the Rogers' Pass tunnel
of the Canadian Pacific Railway at Glacier,

B. C, as announced in the Engineering
Record of Dec. 19, page 659. The follow-

ing additional information regarding the
performance has been received from Foley
Bros., Welch & Stewart, the contractors

:

The heading, 7 ft. 6 in. x 10 ft. in section,

was driven through slate, containing
quai-tzite bands, by a gang consisting of 3
drill-runners, 2 drill helpers, 8 muckers, 1

trackman, 1 pumpman, and 1 walking fore-

man for two headings. The grade was a
1 per cent slope downward and the haulage
was done by mules. A pump had to be
placed at the face of the heading before
dropping the drill bar for the lifter holes.

This bar was 9 ft. 6 in. long and carried
three IngersoU-Rand water Leyner drills.

After the machine men had finished

drilling the top holes of the heading and
were waiting for the muck to be cleared

away before dropping the bar to drill the
lifter holes, they would oil their machines
and connect up the air and water lines so
that they could start drilling IVi min. after

the bar had been placed in its new position.

Shooting was done four times in 24 hours
on 12 days, five times in 24 hours on 16
days, and six times in 24 hours on 2 days.

The record round was 3 hr. 40 min. Two
complete rounds were fired in 8 hr. on
Nov. 27 and 28. The record day's work

VIEWS SHOWING CURING OF NEENAH-MENASHA CONCRETE ROAD UNDER WATER—WITH AND WITHOUT CURBS
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S7 ft. on Nov. 27. The record week's

work was 220 ft. from Nov. 23 to 29.

While the record of 817 ft. in a month
was made in November that month con-

tained onb' 30 days. Including Dec. 1 a

record of 852 ft. was made for 31 days.

. The following men were in charge of

the work: A. C. Dennis, superintendent;

J. Fowler, assistant superintendent; W.
Fowler and J. Young, walking foremen;

D. Hamer, J. Stewart and A. Adams, shift

foremen.

Oxyacetylene Torch as Part of

Contractor's Equipment

IN erecting many of Chicago's large

buildings the advisability of alterations

<m the job due either to errors in detail-

ing, the use of party walls, or other causes,

has led one of the large construction com-

panies to add an o.\yacetylene blowpipe to

its regular equipment. In speaking of

some of the uses to which the blowpipe is

put, Aver>' Brundage, superintendent of

construction for John Griffiths & Son, who
are now building the new Morrison Hotel

in Chicago, said: "Often the plans of ex-

isting buildings are either lost or mislaid.

This means that in joining buildings, the

beams of the old structure hit the columns
of the new structure at various points.

Where the beams extend beyond the column
it is easy to measure the distance between
the beams and insert a strut, or where the

oeam of the party wall just touches the

column of the new building it can be tied

in by angles and other steel shapes. To do

this work quickly and at the least expense
with second-hand material, the oxyacety-

lene torch is used.

"In this manner alterations are made in

the field, whatever material is- on hand may
be utilized and the time that would be
wasted in making measurements and draw-
ings and obtaining new steel is eliminated.

On the construction of the Marshall Field

Building the Cxweld cutting blowpipe was

kept on the work the entire time, and in

building the new Morrison Hotel it has

been kept on the job 75 per cent of the

time."

A Cheap Home-Made Plug for

Testing Water Mains

IN contracts for laying water mains it is

customary to require the contractor to

test the line for watertightness. A cheap

home-made plug for such tests is described

by W. E. Haseltine in the December "Jour-

nal" of the American Waterworks Associa-

tion. The device consists of a clamp A
(see drawing) surrounding the pipe di-

rectly back of the bell. Attached to the

bolts which fasten this clamp together are

eye bolts, C, with long threads. These eye

TEST PLUG FOR WATER MAINS

bolts extend through holes in the bar, D,

and are supplied with long threads to re-

ceive the wing nuts, E. A ring of % or

%-in. rainbow tubular manhole gasket, F,

is put into the bell and against this is

placed an ordinary cast-iron water main
plug. The wing nuts, E, are then turned
down, clamping this plug against the gas-

ket by means of the bar, D.
The entire adjustment can be made in a

few minutes and the cost of the outfit is

negligible. With the exception of the
clamps, the same outfit can be employed
for various sizes of pipe by having the
bar, D, long enough for the largest size

and drilling holes at various points in its

length. This clamp has proved very satis-

factory in service, according to Mr. Hasel-
tine.

MAKING FIELD ALTERATIONS WITH OXY-
ACETYLENE TORCH

Locomotive Crane Handles Loaded
Cars at Dump

GRANT PARK, Chicago, is being ex-
tended southward from land filled in

with material from building excavations in
the heart of the city. While much of the
material is brought in by teams, the Chi-
cago Warehouse & Terminal Company has
extended the Illinois Tunnel to an elevator
head-house in the park and through it raises
loaded cars to the surface. It is common
practice to puncture the tunnel and deliver
spoil into it from the basements of build-
ings, thus eliminating any team haul what-
soever.

At the head-house are two lifts and from
them the cars are dispatched in trains over
industrial tracks to the dumping point
where the SVa-yd. bodies are lifted by an
Industrial crane locomotive and dumped at
the desired point, the crane usually mak-
ing a complete swing in so doing. About
375 cars per day in two twelve-hour shifts

CRANE HANDLES LOADED CARS

are handled either by Jeffrey electric motors
or by a Baldwin gasoline engine.

Additional unloading equipment has re-

cently been installed in the way of an A-
frame derrick with a 60-ft. boom operated
by a second-hand Otis elevator hoist. It is

the intention to move the derrick on rollers

straight across the line of dumping to the
northeast filling ahead of it, deadmen being
buried in the filled material for this

purpose.

Hydraulic Mining Cartridge for

Breaking Rock

THE hydraulic mining cartridge, as
described by James Tonge in a paper

before the Society of Engineers, London,
differs from all other mechanical substi-

tuted for blasting. It is not operated on
the principle of the wedge, and consequently
the power expended in forcing a wedge
into the hole is saved. Instead, the dis-

rupting effect is obtained by a number of

small rams or presses working at right
angles from a strong cylinder of steel.

The machines are made of various diam-
eters, 21/2) 3^/4 and 4 in., and of various
lengths, with eight, six or five rams, the
smaller diameters having the larger num-
ber of rams. Pressures of 3, 4, or 5 tons
per square inch are usual, so that machines
must be made to withstand great stresses.

The cartridge is operated by a pump,
to which it is connected by a pipe. It is

desirable that the water, at the start,

should be supplied in such quantities as to

fill up quickly all the spaces within the
rams and passages. When the rams begin
to move and the pressure to increase, it

should be possible for the operator to sup-

ply a less quantity of water, but at a

greater pressure, to complete the final op-

erations of the rams.
In practice it is found possible, according

to Mr. Tonge, to arrange the hydraulic

cartridge holes so as to enable much greater

areas of material to be moved than could

be done with a safe quantity of explosive,

while in some cases the displacement has
been extended by the use of small-sized

boreholes toward which the slowly develop-

ing line of least resistance can assert itself.

In other words, the power exerted by the

rams can be controlled, after a little experi-

ence, so that the full pressure can be use-

fully applied.

In the Alexandra docks, at Newport,
England, and in the new dock at Swansea,
England, the appliance has been used to

break up ledges of rock in the vicinity of

walls which would have been damaged by
the use of explosives. The holes were put

in and the cartridges inserted under water
by divers, and the pump for applying the

pressure was carried by a raft.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Heavy Pontoon Bridge Con-
structed in Record Time

Royal Canadian Engineers Build 350-Foot Bridge

for Field Artillery in 4 Hours and 10 Minutes,

Using 500 Oil Barrels

Valcartier, a sleepy litUe Irish village on a
single line of the Canadian Northern Railway,
was recently transformed in less than two
weeks into an important railway terminal with
20 mi. of sidings and a population of 35,000.
One of the items in the speedy construction
work accomplished was the building of a pon-
toon bridge, shown in the accompanying illus-

tration, to connect the main camp with the
artillery practice grounds. Work was begun

struction will be discussed on the first day,
special attention to be given to costs, repairs
and maintenance; tests and design on the sec-
ond day, and the architectural applications of
concrete on the third. A banquet will be held
in the evening and on the concluding day of
the convention plant management and costs
will claim attention. It is expected that the
details of this program will be arranged in a
few weeks.

Alien Labor Suit Delays New
York Subway Work

Pending a decision by the Court of Appeals
as to the constitutionality of the alien labor
clause in New York State contracts the Pub-

No Decision on Ohio
Conservancy Case

Court of Appeals Adjourns without Ruling on
Motion of Objectors for Dismissal of Suit

The Court of Appeals of Ohio adjourned be-

fore Christmas without rendering a decision on
the motion by objectors to dismiss the con-
servancy case. The following notes will serve
to indicate the present status of the contro-
versy :

There are three courts in Ohio increasing in

importance in the order named: Court of
Common Pleas, Court of Appeals and the Su-
preme Court.
The conservancy case was begrun in the Com-

PONTOON BRIDGE AT VALCARTIER, 300 FEET LONG, BUILT BY CANADIAN ENGINEER TROOPS IN FOUR HOURS AND TEN MINUTES

on the bridge, which is 350 ft. long, at eight

o'clock in the morning, and at ten minutes
after noon the commanding officer was able to

hurry a heavy gun across the completed struc-

ture.

About 500 oil barrels were used in the con-
struction of the bridge, which is of the pon-
toon type. The work was done by 300 men
divided into squads so that while one squad
was making the barrels watertight another
lashed them to heavy planks on which the
superstructure rests, and still others carried
the pontoons to the water's edge, floated them
to position in the river or spiked down the

superstructure.

Simultaneously with the construction of the
bridge a 20-ft. bank was graded down to af-

ford an easy approach for the roadway. The
builders were hampered by the large quantity
of logs that were being carried down with the
current, and after the work was finished the
log jam shown in the photogrraph formed on
the upstream side, but no damage to the struc-
ture resulted.

The work was carried out by the Royal
Canadian Engineers acting under the direction

of Major W. B. Lindsay, of Winnipeg.

lie Service Commission has announced that the

opening of bids for the portion of the Broad-
way-Fourth Avenue Rapid Transit Railroad

under Seventh Avenue from Fifty-first to

Fifty-ninth Street, scheduled for Dec. 29, will

be postponed. Until the alien labor case is

settled and it is known definitely whether or

not foreigners may be employed on city and
State contracts it is probable that contractors

would increase their bids considerably over

those submitted in the past on account of the

difference in cost between alien and native

labor.

The taxpayers' suit on which the matter was
raised was argued last week before the Appel-

late Division and it is expected that that court

will hand down its judgment soon.

American Concrete Institute to

Meet in February
The eleventh annual convention of the

American Concrete Institute will be held in

Chicago Feb. 9-12, 1915. Concrete road con-

Dr. Berkey Custodian of Borings

In accordance v;ith the plan for preserving

records of borings suggested by the Society of

Municipal Engineers of the City of New York,

the Board of Estimate and Apportionment

has appointed Dr. Charles P. Berkey, of the

department of geology of Columbia University,

to select and classify the subsurface specimens

secured during preliminary investigations for

building foundations, bridges, aqueducts, tun-

nels and subways in New York. It is believed

that such a collection of borings, for which

space will be provided in the American Mu-
seum ot Natural History, will save the city a

large part of the cost of preliminary investiga-

tion for subsurface work.

mon Pleas Court in the form of a petition pray-
ing that the First Miami Conservancy District

be established under the provisions of the Con-
servancy Act of Ohio enacted by the General
Assembly in February, 1914. When this peti-

tion came up before the Common Pleas Court
in March, 1914, the case was dismissed because
the Conservancy Law required a vote of six

judges out of ten, and the petitioners con-
vinced only five, one being absent on account
of illness. The ground upon which three out of
the four negative votes was based was the un-
constitutionality of the Conservancy Act.

There are two ways of going up from the
Common Pleas Court to the Court of Appeals

—

first, by appeal, and second, by writ of error,
depending upon the character of the case. The
petitioners went to the Court of Appeals to re-
verse the action of the Common Pleas Court.
The law gave them the right to appeal. They
took the appeal, as directed by the law, and the
appeal was sustained and upon the full argu-
ment the Court of Appeals held the law consti-
tutional and ordered the Common Pleas Court,
composed of ten judges, more commonly called
the Conservancy Court, to reassemble and hear
the case.

After counsel for the petitioners had taken
their appeal from the Common Pleas Court they
deemed it prudent to take the case up by writ
of error also, as they had a right to do, thus
having two cases pending to accomplish the
same result. This second case—the writ of
error case—has never been tried.
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The objectors to the petition for the con-

servancy district took the ruling of the Court

of Appeals, which was rendered last June,

up to the Supreme Court. In that court the

objectors made two points. First, that appeal

was not the proper way to go up; second, that

the law was not constitutional.

The Supreme Court on Dec. 15 held the law

to be good but did not sustain the right of

appeal, holding that the case was one which

shoold have gone up by writ of error. The deci-

saon of the Court of .Appeals was reversed for

that reason alone—a matter of procedure only.

Howerer, as the counsel for the petitioners had

the foresight to Uke their appeal from the

CoouBon Pleas Court to the Court of Appeals

by both appeal and writ of error, and as the

latter case has never been heard, the peti-

tioners have been saved from being turned out

of court on a technicality. As the case is now

pending in the Court of Appeals the same

qoestions in every way are presented in this

new case as were presented in the "appeal"

case last June, and as the Court of Appeals

has already held the law valid and had its

opinion confirmed by the Supreme Court, it is

not likely to reach any different result. It is,

therefore, more than probable that this court

will again sustain the law, without fear of

reversal by the Supreme Court, and will send

down its order to the Conservancy Court, or-

dering it to reassemble and proceed to hear the

case and take such action as the law provides.

This may be heard in January unless the

lawyers for the objectors are successful in

forestalling action.

Plans for New Chicago Harbor

Partially Completed
Park and harbor needs are said to be har-

monized in a plan for the development of the

South Shore in Chicago, which was submitted

Dec 23 to a subcommittee of the City Council

committee on harbors, wharves and bridges.

The plan was prepared by the Chicago Plan

Commission after a meeting of all interests

concerned. The subcommittee adopted the gen-

eral plan and ordered the city law department

to draw up ordinances carrying out the sug-

gestions.

Before the Federal authorities will grant a

permit for improving the shore between Grant
and Jackson parks, the council must ratify the

agreement between the Illinois Central Rail-

road and the South Park Board.
Unless the city indorses the main parts of

the agreement, which have been approved by
the courts, neither the railroad nor the park
board can go ahead with any of the proposed
improvement.
One of the main reasons for the War Depart-

ment's opposition to a permit for parkway
work is said to be that the city's rights toward
future harbor development were not conserved.
It is believed that in the new plan ample pro-
vision is made for almost unlimited harbor
development.

Engineers' Club of St. Louis Offers

Opportunities to Students
• The Engineers' Club of St. Louis, recogniz-
ing the value of the services that engineers can
give to engineering students and junior engi-
neers, has proposed to encourage such students
to identify themselves with professional organ-
izations. To accomplish this the following
program has been proposed: (1) To offer an-
nually in each educational institution, partici-
pating in this agreement, a free associate
membership, carrying with it remission of
initiation fee and of dues for one year, to the
student who presents the best paper before
the technical society of which he is a member;.
(2) to invite the members of student technical
societies to join excursions given under club
auspices; (3) to suggest speakers who might
be willing to address student societies; (4) to
print in its May or June bulletin the names of
members of student societies who desire to
secure summer employment; (5) to print in

its year book a list of the student societies

and the names of their officers; (6) to offer

members of student societies the privilege of

junior membership at one-half of the usual

rates for initiation fee and annual dues; (7)

to participate annually in one joint meeting

arranged by a student society, or group of co-

operating societies; (8) to offer the facilities

of its library to members of student societies

in exchange for a similar privilege to its own
members in available university libraries; and

(9) to authorize the executive committee to

make an appropriation from time to time

(annually if the finances of the club will per-

mit) for assisting in the prosecution of origi-

nal research by a member of a student society.

Westinghouse Company Inaugurates

Pension and Insurance Plan

The Westinghouse Electric & Manufactur-

ing Company put into effect Jan. 1 a com-

prehensive system of insurance indemnity and

pensions for its employees. First, for monthly

premiums, paid at the option of each employee,

the company will undertake to pay a propor-

tion of the employee's wages during disability

due to illness or accident not connected with

the work. The expenses of this department

are borne by the Westinghouse company, and

the dues applied entirely to the benefit fund.

Second, for disability caused by accident to

the employee at his work, the Westinghouse

company will pay for all medical attention,

and will pay the employee two-thirds of his

wages for total disability as long as disability

lasts; and two-thirds of his loss of earning

capacity for partial disability, as long as it

lasts, even if the beneficiary should leave the

employ of the company. For death due to ac-

cident while at work the employee's heirs or

dependents will be paid $150 for fu-

neral expenses and an additional sum as a

pension. The fund for securing these pay-

ments is maintained by the" Westinghouse com-
pany alone and all employees are compensated
for accident by the company whether they be-

long to the relief department or not. Lastly,

the Westinghouse company undertakes to

pension at its expense all employees, of 20

years' standing who reach the age of 70 years,

or who may be retired by the company after

reaching the age of 60 years, at rates based
on previous earning capacity and length of

employment, and varying from $20 to $100 per

month. After the death of the pensioner, the

company proposes to continue the pension to

any wholly dependent child or grandchild at

the rate of one-fourth the original pension for

each such dependent, until he or she has
reached the age of 16 years.

It is expected that in States having work-
men's compensation acts, the Westinghouse
company will be allowed to substitute this plan
for the requirements of such acts, when the

Westinghouse plan results in an increased
benefit.

Skagway Wharf Destroyed by Fire

The complete destruction by fire of the 1000-

ft. wharf at Skagway, Alaska, has just been
reported by wireless. The loss is estimated
at $210,000, of which $60,000 represents the
value of the wharf; the warehouse and its

contents accounting for the remainder. With
the exception of the ore and bunker chutes all

the structures on the wharf were gutted by the
fire.

The destruction of the wharf will cause great
inconvenience to shipping, it is reported, as this

wharf was used for handling all the freight
trans-shipped at this port for the interior over
the White Pass and Yukon Railroad, or via the
Yukon River. The wharf will be rebuilt, it is

reported, but during its reconstruction shipping
will be obliged to use an old wharf abandoned
several years ago. The origin of the fire is

unknown.

Hudson Vehicular Tunnel or

Bridge Scheme Dead
The law passed by the New Jersey Legis-

lature last winter for furthering the building

of a bridge over the Hudson or a tunnel under
the river is, according to the Newark "Evening
News," a dead letter. The act called for the

appointment of a commission by the Governor
at the request of three or more contiguous
counties, one of which borders on the river.

Bergen is the only county that has made such
a request. Strenuous efforts have been made
to induce Essex, Hudson, Union and Passaic
to join with Bergen, but they have been unsuc-
cessful. Moreover, the canvass of the situa-

tion by the journal referred to indicates that
there is no hope of securing sufficient backing
to take advantage of the act.

The reasons for the apathy are the failure

of the counties in question to see an adequate
return from the structure and the suspicion

that the scheme was chiefly in the interest of
real estate speculators and special interests.

New Irrigation Company Organizes

in Imperial Valley, Cal.
The Imperial-Laguna Water Company has

been organized for the purpose of furnishing
water to 150,000 acres of desert land between
the new east highline canal and the sand hills

near Yuma. The plan of the company is to

build an entirely new water system, beginning
at the Laguna lake north on the Colorado
River. The main canal is to follow the lay

of the land in a southwesterly direction, dip-

ping into Mexico near Hanlon and following

the sand hill line back into California.

Originally all the land to be affected by the

new system was withdrawn from entry to

come under the Laguna Project, which was
proposed by the Imperial Irrigation District.

Since that plan was abandoned the land has
remained withdrawn, but it is reported that
Secretary of the Interior Lane gave the new
company assurance that the land would be
opened for filing if the plan now proposed is

shown to be feasible.

Officers of the new company are Mark Rose,

president; W. F. Gillett, vice-president; C. D.
Hartshorn, secretary-treasurer. Other direc-

tors are E. E. Bennett and E. E. Forrester.

Short Course in[Highway Engineer-

ing at Michigan University
The department of engineering of the Uni-

versity of Michigan announces a short course

in highway engineering for the benefit of en-

gineers and commissioners, to be given dur-

ing the week beginning Feb. 15. The faculty

of instruction will be composed of members of
the faculty of engineering of the university,

members of the State Highway Department of
Michigan and several outside lecturers. The
announcement states that the course will be
entirely free from commercialism.

Louisville to Be Mapped at a Cost

of $30,000
It has been decided to appropriate about

$10,000 a year for the next three years to pay
for a topographical map of the city of Louis-

ville, Ky. The program carries with it the

most extensive form of city planning ever laid

out for the city and was suggested by the En-
gineers' and Architects' Club.

Lectures in Economics for Engineer-

ing Students
Mr. James E. Allison, former chief engineer

of the St. Louis Public Service Commission,

has been appointed lecturer for the second

term of the present year on economic subjects

connected with public utilities. This course is

for the senior engineering students of Wash-
ington University. It is also announced that

Mr. Allison has established a fund to en-

i.'ourage the study of economics in relation to

this field by engineering students at Washing-
ton University.
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Sinking Shafts for Mill Creek

Sewer at St. Louis

Shaft-sinking is progressing at St. Louis for

the Mill Creek intercepting sewer tunnel de-

scribed in a series of three articles in the Engi-
neering Record of Oct. 3, 10 and 17. Each
of the three contractors—Brocklehurst & Pot-

ter, of New York, the James T. McMahon
Construction Company, of St. Louis, and
Thomas Connor & Sons of St. Louis—is sink-

ing two shafts, the deepest of which is 98 ft-

All of the six shafts will be lined with concrete.

The construction plant includes six belt-

driven two-stage Sullivan air compressors, five

having a piston displacement of 1015 cu. ft.

and one a displacement of 628 cu. ft. per min-
ute. Electric motors furnish the power.
Forty-six Sullivan rock drills with hollow
steels and water jet attachment, are in use.

These drills are of the type used in making
the former American tunneling record of 810
ft. in 31 days at the Mount Royal tunnel of

the Canadian Northern Railroad in Montreal.
The Mill Creek sewer will have a finished

section 16Vi x 16% ft. inside.

the spring of 1912 a foundry building of simi-
lar construction for the same navy yard was
advertised and only forty-five sets of plans
and specifications were issued to applicants.

Concrete Institute Appoints Com-
mittee on Edison Fire

The American Concrete Institute has ap-

pointed a committee to make an investigation

of the fire at the Edison factory. West Orange,
N. J., to make necessary tests to determine the

condition of the structures and prepare such
reports as seem advisable. In this work the
committee has been assured of the hearty co-

operation of Mr. Edison and his co-workers.
The committee is as follows: Chairman, Cass
Gilbert, architect. New York; secretary, E. J.

Moore, Turner Construction Company, New
York City; Walter Cook, architect. New York;
James Knox Taylor, architect, Washington

;

William H. Ham, engineer, Boston ; Charles L.

Norton, Massachusetts Institute of Technology,
Boston, Mass.; Rudolph P. Miller, consulting
engineer. New York City. Richard L.

Humphrey, consulting engineer, Philadelphia,
Pa.
The committee has already spent consider-

able time at West Orange and is planning to

make a preliminary report iir January. Later
reports are to follow as fast as material is

available.

New Station to Be Built at

Pawtucket-Central Falls

A new station will be built by the New York,
New Haven & Hartford Railroad to serve

jointly the two cities of Pawtucket and Central
Falls, R. I. As the tracks are in a deep cut

at the site selected, the station will be of the

overhead type. Two island platforms 900 ft.

long, reached by stairways and elevators, will

serve the four tracks. The new station is part
of the grade-separation work that has been in

progress in the two cities for about two years.

The contract for the station has been let to

Norcross Brothers, of Worcester, Mass. It is

expected that the building will be ready for use
about Aug. 15, 1915.

Contractors Eager to Bid on Navy
Yard Building

It was announced in the New Construction
Activities column of a recent issue that
over 100 contractors had applied for plans

and specifications for a new building to be
constructed at the Navy Yard at Washington,
D. C. Since the publication of this item the

acting chief of the Bureau of Yards and
Docks has informed the Engineering Record
that 155 sets of plans and specifications have
been forwarded to prospective bidders in ac-

cordance with their requests. The number of

applications for these plans for the proposed
general storehouse has greatly exceeded the
demands for plans on any previous work. In

Stark-Lyman Building Reconstruct-

ed After Collapse
Work on the reconstruction of the reinforced

concrete Stark-Lyman building at Cedar Rap-
ids, la., which collapsed in November, 1913,
was completed and the building occupied Oct.
1. The contract for rebuilding the structure
was awarded last April to the J. C. Mardis
Company, of Des Moines; from H. S. Starr
of that firm the Engineering Record has re-
ceived the following notes on the progress of
the work

:

"There was nothing particularly difficult

about the rebuilding of the collapsed portion.

RECONSTRUCTED STARK-LYMAN BUILDING

There was practically a clean break at, or close

to the edge of the beam for the entire height

of the building. Nothing was damaged north

of this line except one beam and a portion of

a slab in the next bay at the second floor which
had to be removed. One exterior column

broken clear through at an angle of approxi-

mately 30 deg. to the horizontal just below

the second floor. It is at this point that the sys-

tem of truss rods advised by Mr. McCullough

is particularly effective as it prevents any fu-

ture failure due to bending in the column at

this weak point.

Removal of Debris

"We first investigated the masses of con-

crete left hanging from the reinforcing rods

and made sure that there was no danger of

any of them falling. The debris was then re-

moved from the basement and forms built for

the first floor, which was poured May 11. The

ends of the wall girders and portions of the slab

projecting beyond the edge of the beams at

each level were cut off after the forms were

built for that particular floor and concrete

hanging from rods directly above was also re-

moved at this time and lowered to the street.

Reinforcing steel projecting from the old por-

tion was cut off approximately 5 ft. from the

edge of the beam and used as a tie for the old

and new work. The concrete of the four col-

umns at the edge of the break was cut off so

as to expose the reinforcing steel and the col-

umns were made approximately 8 in. larger all

around. New vertical steel was added and
wrapped with wire fencing.

"The original plans for reconstruction, by

IL J. Bishop, contemplated a new beam along-

side the old one to carry the new floor slab,

but since Mr. McCullough's design was adopted

a new beam was poured completely around the

old one and made the full width of the new
column. It was pecessary to cut holes in the

floor slab on the north side of the old beam so

as to force concrete solidly up against ceiling.

The portion of the old roof forms left standing

were rebuilt and the roof poured June 30."

Propose More River Tunnels for

New York Subways
On the recommendation of President Mc-

Aneny of the Board of Aldermen the Board
of Estimate and Apportionment of New York
City authorized the transit committee to take

up with the Public Service Commission the

matter of building two new subway tunnels

under the East River to provide for the sub-

way traffic which was to have been carried

over the Queensboro bridge. It is feared that

this bridge, after the necessary alterations

have been made to carry the subway lines,

will not have the space needed for future

street travel across it. Alterations to the

bridge will cost $2,100,000, while the tubes

can be built for $4,500,000. Part of the sub-

way approach work to the Queensboro bridge

is now under contract, but it is said that ar-

rangements satisfactory to the city can be

made with the contractor for abandoning this

work in case the tubes are decided on.

Convention of Washington State

Good Roads Association
The business session of the fifteenth annual

convention of the Washington State Good
Roads Association at Spokane, Nov. 19, elected

Chas. I. McKenzie, of Colfax, Wash., president.

EUensburg was chosen for the convention in

1915. Vice-presidents elected were: Frank
Terrace, Dr. W. C. Fox, E. N. Gillette, E.

Rockery and J. C. HubbeU. F. J. Wilmer, of

Whitman, was elected treasurer and Frank
Guilbert, of Spokane, secretary.

The immediate inauguration in Washington
and in every other commonwealth in the Union
of a more definite system of road maintenance
was favored. The convention urged the em-
ployment of experienced engineers only in all

highway projects, and the continuation of the

present road levies. The convention was at-

tended by over 200 delegates from every

county of the state and representatives of all

county boards and city engineering depart-

ments.

Mid-West Cement Show
The ninth annual Mid-West Cement Show

will be held at Omaha, Neb., March 2 to 6
under the auspices of the Mid-West Cement
Users' Association. The convention of cement
users, for which a program of papers already

has been arranged, is scheduled for March 3,

4 and 5. Further information regarding the

convention and show may be had from
Frank Whipperman, secretary and treasurer,

Twenty-eighth Avenue and Sahler Street,

Omaha.

University of Illinois Has 1202

Engineering Students
The number of students registered in the

College of Engineering of the University of

Illinois on Nov. 1, was as follows: Architec-

ture, 157; architectural engineering, 197; civil

engineering, 201; electrical engineering, 277;

mechanical engineering, 263; mining engineer-

ing, 41; municipal and sanitary engineering,

36; railway engineering, 30; total 1202. This

statement does not include the number of en-

gineering students registered in the Graduate
School.
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Industrial Exposition for American

Made Products

To create a demand for goods manufactured

in the United States a "Made-In-U. S. A."

Industrial Exposition is to be held in the

Grand Central Palace, New York City, March
6 to 13. This exposition is designed to show

American made and American grown products

in practically all branches of business and it

is held at a time of the year when New York

is the mecca of mercantile buyers from every

section of the United States. This army of

merchants is to be supplemented this year by

a large number of South American and other

foreign buyers who have heretofore gone to

Europe at this same season.

The "Made in Us S. A." Industrial Exposi-

tion has been placed under the management of

the National Exposition Company, of which

Harry A. Cochrane, is president, with offices in

the Fifth Avenue Building, New York.

Angeles water board for apportioning the sur-

plus flow of the aqueduct. In addition it fa-

cilitates the annexation of this territory to

the city of Los Angeles, which is also in accord

with the plan of the water board, and as the

population increases and the irrigated area is

encroached upon, it is thought that the water

consumption will not be radically changed.

Forty Foreign Nations Represented

at Exposition

Forty foreign nations, and probably all the

States and territories of the United States will

be represented at the Panama-Pacific Exposi-

tion at San Francisco, which opens next month.

In addition, many thousands of associations

and other exhibitors will take part. Although
England and Germany will not participate

officially, many private concerns and associa-

tions from these countries will contribute ex-

hibits.

Annual Meeting of National Chamber p^^^^ Waterworks Meeting in Iowa
of Commerce

The annual meeting of the Chamber of

Canuneree of the United States of America

will be held in Washington, Feb. 3, 4 and 5,

1915. Announcements of the meeting carry

the statement that no sessions in the history

of the chamber can begin to compare in in-

terest with this one. The commercial upheaval

created by the European war, the business

legislation that has been enacted by Congress,

the new problems involved in the development

of the foreign trade of the country and the

insistent demand for the upbuilding of Ameri-

can shipping in connection with the new op-

portunities for foreign trade present problems

requiring careful consideration and discussion

by the business interests of the entire nation.

Committees of the chamber are now at work
on important reports having a direct bearing

on these and other conditions of business.

These reports will be submitted at the Feb-

ruary meeting.

Membership of British Concrete

Institute

In his presidential address, Nov. 19, 1914,

Prof. Henry Adams stated that the (British)

Concrete Institute was in flourishing condi-

tion. He gave the present membership as fol-

lows: Honorary members, 16; ordinary mem-
bers, 933; associate members, 27; associates,

6; students, 51; special subscribers, 5.

New York Central Merger

Consummated
Consolidation of the Lake Shore & Michi-

gan Southern Railway with New York Cen-
tral & Hudson River Railroad was effected Dec.
22 at a meeting of the Lake Shore stockhold-

ers in Cleveland, when they ratified the action

taken by the New York Central stockholders
last July. The capital stock of the new com-
pany, which is to be known as the New York
Central Railroad Company, is approximately
1300,000,000.

Surplus Flow of Los Angeles

Aqueduct for Irrigation

A bond issue of $2,606,000 was recently
approved in San Fernando, Cal., by the re-

markable vote of 738 for and 12 against the
issoe. The bonds are to provide for a dis-

tributing system for Owens River aqueduct
water to be used in irrigation, and, although
the issue is larg;e in itself, the actual cost per
acre is only $30.50. As pipes are to be laid

every half mile, no point in the 85,545 arable
acres within the valley will be more than V*

mi. from a water main.
The formation of the new irrigation district

No. 3 in Los Angeles County is the first step

in carrying out the exhaustive plan of the Los

The first meeting of waterworks men in the

history of the State of Iowa was held Nov.

20 at the State University in Iowa City.

About sixty representatives of waterworks
utilities in various parts of the State were
present. Among those who presented papers
were Thomas H. McBride, president of the

University; Prof. George F. Kay, State geolo-

gist; Dr. Henry Albert, State bacteriologist;

Dr. Chas. S. Woods, professor of hygiene, and
R. A. Stevenson, instructor in accounting. The
chief interest, however, centered about the

paper presented by John H. Dunlap, assistant

professor of hydraulics and sanitary engineer-

ing in the State University. He told of his

investigation of the waterworks plants in Iowa
conducted last summer.

Los Angeles Wants Government Aid

in Controlling Floods

At a meeting of the Los Angeles County
board of flood control on Dec. 7 it was decided

to ask the State of California to appropriate

$1,000,000 to be used with local funds in car-

rying out a system of flood protection work
throughout the county. It is reported that the

board will also ask the Federal Government
for aid, but plans in this direction have not yet
been announced.

Following the damage done by the storm
waters of last February a board of engineers
was appointed, consisting of H. Hawgood, C. T.

Leeds, J. B. Lippincott, F. H. Olmstead and
J. W. Reagan, to report on means of control-

ling future floods. This body submitted a re-

port early last summer recommending a com-
prehensive system for safeguarding waterways
throughout the country, which was to cost

about $9,500,000. On Sept. 22 the Board of
Supervisors of Los Angeles appointed a com-
mittee of five, consisting of W. H. Booth, F. P.

Flint, L. C. Gates, C. H. Windham and J. T.
Lindley to ask State and Federal aid in the
work recommended by the board of engineers.

To Consolidate Engineering Societies

in Philadelphia

Engineers in Philadelphia are planning a
consolidation of all technical organizations in

that city into a single body to be known as
the Engineers' Society of Philadelphia. It is

intended that the present building of the En-
gineers' Club be made the headquarters of the
new society. A committee has drafted by-
laws and regulations which will be presented
to each association for acceptance. One of the
members of the organization committee is

quoted as saying that the association will be
of great benefit to the city. It will give the
members of the profession a place where en-
gineering subjects may be discussed and will

make co-operation among engineers easy.

Contract Let for Government Grain

Elevator at Vancouver, B. C.
The contract for the government elevator

to be built at Vancouver, B. C, to handle the
wheat of the prairie- provinces, has been let

to the firm of Barnett & McQueen for $690,000.
The elevator will have a capacity of 1,250,000
bushels instead of 1,500,000, as was originally
reported. It will be built of concrete and has
been designed to permit of extension when the
trade increases. The Canadian Government-
owned system of handling grain now includes
the Port Arthur elevator for grain going east,

the proposed Vancouver elevator for Pacific

trade, and three large interior elevators at
Moose Jaw, Saskatoon and Calgary.

Short Course in Highway Engineering

The department of civil engineering of the
University of Illinois announces that its second
annual short course in highway engineering
intended for township engineers and com-
missioners and contractors will be held Jan.
11 to 23. The co-operation of the State High-
way Commission is assured and members of its

technical staff will present papers and conduct
laboratory demonstrations. As a rule the
morning sessions will be devoted to technical
papers, the afternoons to laboratory exercises
in the mixing and testing of concrete and the
examination of asphaltic materials and the ev-
enings to semi-popular lectures. No exhibit of
road making machinery will be held. There
will be no charge of any kind for the course,
which will be open to anyone without examina-
tion. Further information may be had from
Ira 0. Baker, professor of civil engineering.
University of Illinois, Urbana, 111.

Michigan Engineers to Hold Con-

vention at Ann Arbor
The Michigan Engineering Society will hold

its thirty-sixth annual meeting in Ann Arbor,
Mich., Jan. 19 to 21. One of the principal

features of the meeting is to be an address by
Hon. Alfred Peakin, first prime minister of the
Australian Commonwealth, who, it is hoped,
will reach this country in time for the conven-
tion. He is making a trip around the world
to bring to the attention of capitalists, busi-

ness and professional men the opportunities of

Australia. It is planned on the second day of

the convention to hold a joint meeting with the
Detroit Engineering Society. Some of the sub-

jects upon which discussion has been arranged
are legislation affecting engineering, control of
water resources, road problems and kindred
matters. Exhibits will be held in conjunction
with the meeting, consisting of displays of

engineering instruments and materials, by
various manufacturers. S. J. Hoexter, Ann
Arbor, Mich., is secretary of the society.

Short Course in Highway Engineering

A short course in highway engineering will

be given at the State University of Kentucky
under the direction of the Highway Engineer-
ing Department of the College of Civil Engi-
neering Jan. 4 to 15. The purpose of the

course is to help to advance the cause of good
roads throughout Kentucky. There will be no
charges made for the course.

Texas Association Holds Annual

Meeting
The Texas Association of Members of the

American Society of Civil Engineers held its

annual meeting in Houston, Nov. 13 and 14.

Sixty engineers attended the sessions. The
following officers were elected for the ensu-
ing year: President, John C. Hawley; first

vice-president, C. H. Chamberlain ; second
vice-president, J. M. Howe; secretary-treas-
111 er, J. M. Witt. The association was or-

ganized In Dallas, October, 1913, and the first

semi-annual meeting was held last May in

Austin.
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Plans for French Pavilion Cabled to

San Francisco
Details concerning the plans for the French

building at the Panama-Pacific Exposition

were cabled from France to San Francisco

at an expense of $3000. The structure is to be

a reproduction of the Legion of Honor
building in Paris. It was designed by the

commissioners in France, and instructions

were wired to the resident directors in San
Francisco on Dec. 14. Probably this long-

distance transmission of designs is unique in

the history of structural architecture.

Los Angeles May Have City

Manager
Charter amendments have been presented to

the city council of Los Angeles which provide

for a city manager and a board of eleven direc-

tors in addition to the mayor and city council.

A special election is to be called for Dec. 28 at

which popular vote will decide whether the

city manager plan is to be adopted. Under the

proposed plan only the mayor and city council

will be elected, the manager being appointed

by the council, subject to the veto power of

the mayor. The manager, in turn, would ap-

point the eleven directors, who will supersede
various city commissions and have charge of

the departments and who will be under civil

service rules.

I

News of Engineering Societies

The Cornell Society of Civil Engineers will

hold its annual meeting in New York City on
Jan. 22.

The Oklahoma Society of Engineers held its

annual meeting at Oklahoma City on Dec. 30.

The society heard a number of addresses on
engineering and allied subjects, which were
followed by a general discussion of previously

selected subjects.

The San Francisco Association of members
of the American Society of Civil Engineers
at its meeting on Dec. 18 elected the following
officers for the ensuing year: President,

A. M. Hunt; vice-president, M. C. Couchot;
secretary, E. T. Thurston; treasurer, P. E.
Harroun.

The Highway Engineering Society is the

name of an organization recently formed by
members of the Michigan State Highway De-
partment. Bi-monthly meetings will be held.

The officers of the society are: H. L. Bright-
man, president, and C. J. Neal, secretary and
treasurer.

The American Institute of Consulting Engi-
neers will hold its annual meeting at 55 West
44th Street, New York City, on Jan. 19.

Three members of the council will be elected.

The Vancouver Branch of the Canadian So-
ciety of Civil Engineers was addressed at its

meeting Dec. 17 by E. G. Matheson, who
described the substructure of the Canadian-
Pacific bridge over the Pitt River. The lec-

ture was illustrated.

The Engineer's Club of Cincinnati held its

annual meeting Dec. 18. The following offi-

cers were elected: President, Frank L.

Raschig; vice-president, A. M. Wilson; secre-

tary and treasurer, E. A. Cast, and directors,

John T. Faig, E. H. Berry and O. F. Shephard.
John T. Faig, Thomas Pushon and Clifford

Stegner were appointed a committee to urge on
the judges of the Superior Court that a civil

engineer of railway experience be appointed to

fill the vacancy on the board of trustees of the

Cincinnati Southern Railroad, caused by the
death of J. T. Carew.

The Highway Engineers Association of

Missouri met Dec. 17-18 at Jefferson City,

Mo., and proposed a legislative program for

certain reforms in the State road laws. F. W.
BufFum, State highway commissioner, and
E. F. C. Harding and H. C. Allen, county
highway engineers, were appointed to urge
these reforms before the next legislature.

The following officers were elected: Presi-

dent, E. F. C. Harding; vice-president, M. S.
Murray; secretary, E. W. Sheets; treasurer,
H. C. Allen. Hannibal, Mo., was selected as
the meeting place for next year.

Personal Notes
A. H. Dimock, city engineer of Seattle,

Wash., has been reappointed for a three-year
term.

Lieut. Ool. C. H. McKinstry, Corps of Engi-
neers, has been granted one month's leave of
absence.

George D. Williams, Guy Moulton and Fred-
erick Williams have been appointed division
engineers on the New York State Barge Canal.

H. M. Nabstedt has opened an office as con-
sulting engineer at Carnelia, Ga. Mr. Nab-
stedt has been connected with the power de-
velopment work at Tallulah Falls, Ga., in an
engineering capacity.

H. H. Noble, founder of the Northern Cali-
fornia Power Company, has resigned as its

president and has been succeeded in that office

by W. F. Detert. Mr. Noble has been elected
chairman of the board of directors of the com-
pany.

A. J. Collet, director-general of the Depart-
ment of Public Works of Santo Domingo, Do-
minican Republic, is visiting this country. He
expects to stay at 2901 Hickory Street, Omaha,
Neb., until Feb. 1, when he will return to

Santo Domingo.

Anderson Polk has opened an office in New
York City as consulting engineer. Mr. Polk
was formerly with the Baltimore & Ohio
Railroad as engineer on construction and
maintenance, and with the Patterson-Sargent
Company of Cleveland.

Col. George W. Goethals, Governor of the

Canal Zone, arrived in New York on Dec. 23,

accompanied by his wife, to spend the holidays

with his son at West Point. This is the first

Christmas Colonel Goethals has spent in the

United States since 1906.

R. L. Fitzgerald, of Madison, Wis., has been

appointed business manager of Winnetka, 111.,

by Sherman M. Goble,- the village president.

Mr. Fitzgerald is a mechanical engineer. He
was a member of the railroad commission of

Wisconsin for some time.

S. A. Jordan, superintendent of the Balti-

more & Ohio Railroad at Winchester, Va., has
been appointed assistant superintendent of the

Baltimore division, with headquarters at

Brunswick, Md. Mr. Jordan was formerly

located in Baltimore as district engineer of

maintenance of way.

Richard Sachse has been appointed chief

engineer of the California Railroad commis-

sion. Mr. Sachse has been acting chief engi-

neer of the commission for the past year. He
is a graduate of the Royal Technical Institute,

of Dresden, Germany, and has done railway

work in South Africa and the United States.

He was for a time assistant engineer with the

U. S. Reclamation Service and has been in

charge of valuation work with, the California

commission since 1911.

H. E. Breed has been appointed terminal

engineer of the State Barge Canal by State

Engineer-elect Williams. Mr. Breed, after

graduating from Colgate, and working as

draftsman for the Newport News Shipbuilding

and Drydock Company, was for ten years con-

nected with the New York State Highway De-

partment, in charge of road work, and as

special investigator for the State engineer.

In 1912 he went abroad to study inland water-

way construction, and since that time has been

engaged in private practice.

Charles M. Spofford, head of the department

of civil and sanitary engineering at the Massa-

chusetts Institute of Technology, has been

named by President Maclaurin of that insti-

tute advisor to the city of Cambridge. Profes-

sor Spofford, together with Prof. C. J. Bullock,

of Harvard, will advise the city of Cambridge

on several important matters of administra-

tion. The appointments were made at the re-

quest of Mayor Good of Cambridge. Professor

Spofford has had much practical and consult-

ing experience, including connection with the

determination of the strength of the Black-
wells Island bridge, and the improvement of

the Queque-chan River at Fall River, Mass.
He has been Hayward Professor at the Insti-

tute for the past six years.

Obitviary Notes
Lewis Eaton Smith, city engineer of Pasa-

dena, Cal., died at that city on Dec. 18.

Richard J. Evans died Dec. 21 at New Or-
leans, aged 74 years. Mr. Evans, at the time
of his death, was a member of the commission
appointed to review plans for drainage and
flood protection at New Orleans. He was for-

merly connected with the U. S. Coast and
Geodetic Survey. Later he engaged in rail-

road work, having been chief engineer of the

Memphis, Selma & Brunswick and Texas, Sa-
bine Valley and Northwestern Railroads.
Since 1898 he has been engaged on drainage,
sewerage and water supply work at New
Orleans.

Robert Boiling Eggleston, chief engineer of

the White River levee board, died on Nov. 27
in his fifty-seventh year. Mr. Eggleston was
a graduate of Sewanee University, and has
been interested since 1877 in railroad, highway
and levee work in the South. He was for some
time chief engineer of the Plum Bayou levee

board, also of Arkansas.

Civil Service Examinations
United States.—Examination to be held

Feb. 2 is announced for sanitary engineer,

$2500, open to men only. Graduation from a

sanitary engineering course at a college or uni-

versity of recognized standing, and at least 4

years' experience partly in anti-malarial work,
and all in sanitary engineering, required. Ap-
plicants must be citizens of the United States

under forty-five years old. Candidates will

not be assembled for examination, but will be
rated on education, experience and publica-

tions. Application should be made for forms
304 and 2095 to the U. S. Civil Service Com-
mission, Washington, D. C; the Secretary of

the U. S. Civil Service Board, Post Office, Bos-
ton, Mass., Philadelphia, Pa., Atlanta, Ga.,

Cincinnati, Ohio, Chicago, 111., St. Paul, Minn.,

Seattle, Wash., San Francisco, Cal.; Custom
house. New York, N. Y.; New Orleans, La.,

Honolulu, Hawaii; Old Customhouse, St.

Louis, Mo.; or to the chairman of the Porto
Rican Civil Service Commission, San Juan,
P. R. Applications, accompanied by medical
certificate and oiher papers called for therein,

must be filed with the Commission at Wash-
ington before the close of business on Feb. 2,

1915. County officers' certificate on the form
need not he executed.

Examinations Previously Announced

See Engineer-
Date ing Record
Jan. 2, 1915—Canal superintendent,

niinois and Michigan
Canal Service Dec. 12

Jan. 20, 1915—Junior railway civil and
structural engineers.. .. Dec. 19

Jan 23, 1915—Specification writer,
grade II, assistant

chemist, junior assist-

ant engineering de-
partments, junior

draftsman, map drafts-

man, chief surveyor,
and engineering drafts-

man Dec. 26

Coming Meetings of National

Engineering Societies
American Socibtt of Civii, Engineers. Secre-

tary, Charles Warren Hunt, 220 West 57th St..
New York. Meets first and third Wednesday, ex-
cept in July and August. Next meeting Jan, 6.

Paper : "The Waterproofing of Solid Steel Floors
on Railroad Bridges," by S. T. Wagner.
Canadian Society op Crvii, Engineers. Secre-

tary, Clement H. McLeod. Meets Thursdays, In
Montreal, except during the months of May to
September, inclusive.
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machines of several types. The accompanying

cut shows some bends made with this machine.

BATCH TIMER AND METER ON MIXER

New Mixer Appurtenance Shown

at Road Builders' Convention

One of the few new devices which was ex-

hibited at the convention of the American

Road Builders' Association in Chicago, Dec. 14-

19, was a combination batch timer and meter

attached to the latest type of Koehring mixer.

Its functions are threefold: It registers the

number of batches on the meter, rings a bell

when the mix is completed according to the

time alloted for the mix, as required in the

specifications, and lastly serves, to speed up the

work and prevent the mixer operator from be-

coming lax as to the time of mix. The bell

may be set to ring for any period of time.

Both bell and meter are enclosed in a small

glass case on the side of the mixer and a lock

is provided so thai the engineer in charge can

prevent any tampering with either bell or

register. The device was brought out by the

Koehring Mixer Company, of Milwaukee.

New Pipe Bending Machine

The J. Fillmore Cox Company, of Bayonne,

N. J., has perfected a large cold bending ma-
chine which handles pipe 1 to 6 in. in diameter

and bends to a radius of .3 in. to 6 ft., without

filling. This machine will also bend reinforcing

and structural shapes. The machine is driven

by a General Electric 5%-hp variable speed

motor, with drum type controller. The machine
is fitted with special setting and duplicating ar-

rangements, enabling accurate bends to be

made at the first operation. Several diverse

bends can be made on the machine in one

operation. It is claimed that an 18-in. U-bend
in 4-in. pipe can be made in one minute. This

company also makes smaller portable bending

A Low Speed Volumetric Meter

Running at low speed, the volumetric water

meter illustrated on this page registers with

accuracies which are claimed to be correct

within 0.25 per cent. Compared with some

meters now in common use it makes 18 revolu-

tions in registering 1 cu. ft. as against 268

revolutions; there is, therefore, less chance for

errors due to slip and friction of parts. A
series of compartments within the meter cham-

ber is formed by the vanes as the water

pressure forces the blades ahead. The cham-

ber is elliptical and the hinged vanes are held

in contact with the side by springs and the

force of the water. Both chamber and springs

are of phosphor bronze and the vanes of hard

trie machines. They are mounted on top of

the pump, where they are kept out of the water
and are supplied with impregnated windings,

which afford protection from dampness. A
special feature is the use of automatic control

by which the pump can be started and stopped
from any convenient point.

The unit formed by motor and pump is very
compact and is readily mounted on a truck so

that it can be easily transported from place to

place as needed. The maker is the Weinman
Pump Manufacturing Company, of Columbus,
Ohio.

LOW-SPEED VOLUMETRIC METER

brass. One-inch meters have chamber diam-

eters of 7% and 7 in. on the major and minor

axes. The width is 2% in., and the overall

length 15% in. The meter, which has been

placed on the market by the Kruetzberg Meter

Company, of Chicago, has been used for com-

pressed air and oil measurements as well as for

water.

Lead Pipe Flanging Machine

For making lead flange joint connections to

take the place of wiped-joint goosenecks for

water services, a new tool shown in the cut

herewith has been placed on the market. The
tool consists of a vise for holding dies and

swage blocks and a bench anvil. Dies are fur-

LEAD PIPE FLANGING MACHINE

nished for extra heavy lead pipe generally used

for corporation cocks of V2, %, % and 1-in.

sizes. Four guide pins are used to protect the

inside of the pipe while the flange is being

formed in the die. After the flange is partly

formed and before it takes its proper shape,

this pin is replaced by a fuller mandrill applied

by a screw press.

W. J. Hatton, superintendent of the North
Michigan Water Company, at Escanaba, Mich.,

patentee of the tool, claims that wiped connec-

tions ordinarily costing from 60 to 90 cents

each can be made of flanged joints at an ex-

pense of from 5 to 7 cents each.

Business Notes

The Pacific Tank & Pipe Company has re-

moved from its former ofiices to 275 Oak
Street, Portland, Ore.

James C. Clow, vice-president of James B.

Clow & Sons, large manufacturers of pipe

and plumbers' goods, died Dec. 25 in Chicago.

Evans, Almiral & Company, manufacturers

of heating and ventilating systems, have,

owing to the death of the senior member of

the firm, reorganized under the name of

Almiral & Company, Inc.

The Erie Pump & Engine Works and the

Northern Equipment Company have combined
to form the Erie Pump & Equipment Com-
pany, with offices and works located at Erie,

Pa. Mr. J. G. Pfadt, president of the Erie

Pump & Engine Works, has retired from the

business, and the new concern is headed by
E. W. Nick.

Trade Publications

The following companies have recently issued

trade publications:

Century Cement Machine Company, Roches-

ter, N. Y.—Folder describing the Century bag
cleaner, an improved machine for recovering

cement from empty bags and counting the

bags.

Stow Manufacturing Company, Binghamton,
N. Y.—Bulletin No. 400, a folding illustrated

pamphlet describing small portable tools, such

as grinders drills and borers, operated by flex-

ible shafts.

Blaw Steel Construction Company, Pitts-

burgh, Pa.—Bulletin No. 63, 6 x 9 in., 24 pages,

describing and illustrating the construction and
adaptation of Blaw lap sheathing and column
molds for concrete work.

Sandusky Portland Cement Company, San-

dusky, Ohio.—Spanish catalog, 32 pages, 7x9
in., illustrated. Presentation to South Ameri-
can trade of the uses and special features of

Medusa white Portland cement.

The Stone & Webster Engineering Corpora-

tion, of Boston, Mass.j has issued an 18-page

booklet describing the hydroelectric plants at

Dundee Falls, Maine, and Fall Village, Conn.

Plan drawings give the general arrangement

of the development, while photographs of the

completed plants and the construction work
show what has been done. The text has no

technical value.

MACHIKE-HAIIE BENDS IN PIPE

Motor-Driven Mine Pump
The illustration shows two motor-driven

pumps developed specially for sump and gath-

ering service in coal mines and tunnels. The
motors are direct-current Westinghouse Elec- MOTOR-DRIVEN MINE PUMPS
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Structural Steel

SPACE forbade last week comment on
the review of the field of steel struc-

tural engineering, so ably handled by Pro-
fessor Marburg. The average engineer
who does not follow steelwork closely is

under the impression that that branch of
civil engineering is so thoroughly stan-
dardized that little new is to be expected.
With the rapid development of reinforced
concrete, sewage treatment methods, hydro-
electric practice and other specialties he
has overlooked the important advances in

the structural-steel line. To such Professor
Marburg's review should be an inspiration.

It shows that this branch of the field is by
no means dormant, that its problems are
large, its developments important and—by
interference—that those who are setting the
pace in this specialty are engineers of large
mould. It should be an inspiration, too, to

the youngei- men who are in training to

fit themselves for the positions now occu-
pied by those whose places it will be hard
to fill.

Cushionless Wood Block Pavement

WOOD-BLOCK pavements in Europe
have in the past been laid without

cushion layers, the blocks resting direct-

ly on the smoothly floated top of the
concrete base. The use of this method
has been urged in this country and on
page 52 is an account of a pavement of
this type laid on a busy street in Chicago.
Its use has proved satisfactory abroad and
the experience with it under American con-

ditions will be watched closely There is

no reason to believe that it will not give
equally satisfactory service here. The ap-

parent advantage lies in dispensing with
the sand layer, which, in a non-waterproof
pavement, is apt to be washed away, allow-

ing the blocks to settle unevenly and ruin-

ing the pavement. Wood-block pavement
practice abroad could also be followed with
good advantage here in the effort, made by
dipping the blocks into hot tar, to secure a
water-tight surface. This process is com-
pleted by using a tar coat, squeeged into the
joints. The pavement referred to is not
without interest also, in that it follows an
experimental section of "bridge floor," com-
posed of narrow strips bolted together and
laid on edge. This type has decided advan-
tages in laying on a busy street, but the

Chicago experience indicates its unsuitable-

ne.ss where traffic is heavy.

Principles of Channel Maintenance

T is generally conceded that no engineer

I in this country has had a longer and
more varied experience in the control of

rivers than Elmer L. Corthell. Anything
he may have to say on a subject which he

has been studying for 46 years is well worth
hearing. At the recent meeting of the
American Association for the Advancement
of Science Dr. Corthell summed up the
principles of channel maintenance at the
mouths of rivers, and his address is printed
in abstract on page 42. The basic idea of
river regulation. Dr. Corthell believes, is

epitomized in James B. Eads' reply to a
Senate committee which asked him how he
proposed to prevent the shoaling of the
channels at the mouth of the Mississippi
River by the fan-like expansion of the
water. Mr. Eads replied, "I propose to shut
the fan." In planning for channel main-
tenance at the mouths of rivers, permanent
parallel works to contract the stream and
increase its velocity offer the logical solu-
tion of the problem. Parallel jetties make
the river do its own work of channel deep-
ening and maintenance, and Dr. Corthell
has found that dredging should be used
only as an auxiliary process. His history
of the Mississippi River regulation makes
entertaining and instructive reading and
his comparison of the results at the .south

pass, where his own ideas were carried out,

and at the southwest pass where the prin-

ciples he outlines were not adhered to, is

convincing evidence of the .soundness of

the policy which he enunciated in the early

seventies.

Waterwheel Characteristics

THE interpretation of test reports from
the Holyoke testing flume and the use

of diagrams for this purpose were set forth

recently in the Engineering Record in two
articles by Prof. S. J. Zowski. In those

articles waterwheel models were compared
and recent progress in design shown, but

no data on the methods of plotting the

diagrams were given. In the article on

page 45, George H. Bancroft describes

these methods and shows how the diameter

or power and speed of larger wheels can

be figured from the test-report data on the

model runner, when the new head and either

the required diameter or power is known.
A well-chosen example shows how such a

problem is approached and solved. A table

gives the power of a 30-in. model under 1-ft.

head, when run at three different speeds

and various efficiencies. The table also

gives the power of a 60-in. wheel, built after

the same design as the model, for heads of

1, 22, 27 and 32 ft. when run at the same
speeds and efficiencies as the model. The
heads of 22, 27 and 32 ft. were chosen be-

cause 22 ft. is the given minimum head on

the assumed plant, 27 the average normal

and 32 the maximum head. The article is

a supplement to those published previously

and will be helpful to many engineers who
are called upon to check the statements of

the waterwheel builder.

An Engineer as City Adviser

TWO thoughts are suggested by the news
that Charles M. Spoflford, Hayward pro-

fessor and head of the department of civil
and sanitary engineering at the Ma.ssachu-
setts Institute of Technology, has been
named adviser for the city of Cambridge.
The first concerns the opportunities for
cities to benefit by the special training of
their own residents. Any town which is

the seat of a great institute of learning—
particularly if that institution be a techni-
cal college— is in a position to profit by the
experience of certain members of the fac-
ulty. It is not to be inferred from this
that any city should seek to do away with
the services of a consulting engineer, but
in deciding upon broad questions of policy
the advice of citizens who are specially
qualified to express opinions will be of in-
estimable value to any administration'^
which is in office to promote the best inters *-

ests of the community and not for personaF"
gain. The other thought occasioned by
Professor Spofford's appointment is one of"
gratification that a technically trained man*
has been selected to take an active part in**
public affairs. People are just beginning*f
to realize that the engineer is responsiHflO
for the physical development of the «ont--*
munity and consequently is an indisp«hW.'.f
able member of certain municipal e»eKutiv«rf
bodies. It is interesting to note that Pra^a
fessor Spofford, a technical man, was sfiiff

lected by the Mayor of Cambridge as »'

member of a board to give advice on some
vexed matters of taxation.

Ottawa's Water Case Again

THE attempt of the Provincial Board of
Health to foist upon the city of Ottawa

the $8,000,000 Thirty-one Mile Lake water
supply, in place of the $2,000,000 Ottawa
River project involving mechanical filters,

has been thwarted by Justice Middleton,
who, in granting the city a mandamus
against the order of the board last week,
declared that the board had clearly gone
beyond its powers when it assumed to
criticise and reject the engineers' report
upon the source of supply. It will be r^
called that the board, composed of men
without engineering training, directed the
city to prepare detailed plans and specifi-

cations for the filtered river-water project,
as outlined by Allen Hazen, and then re-

jected them on untenable technical grounds,
substituting its own pet scheme, involving
an increased expense of $6,000,000. This
brings up the whole question of the juris-
diction of such bodies. Obviously it is de-
sirable for a central authority, as is the
case in many of the States of this country,
to exercise some supervision over the plans
for public works such as sewerage . and

,
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water-supply systems. It seems to this

journal that if the board prevents nuisances

or moiaces to public health it has fulfilled

its functions. It is chieflj- concerned with

results, and the question of how they are

to be obtained is clearly one for local de-

cision. There is no question but that an

adequate and safe water supply for Ottawa

can be secured from the Ottawa River.

This being the case, it is for the city and

not the board of health to decide whether

it wants water from this or from some

other source. No one will deny the good

work which boards of health are doing, but

where they become meddlesome in details

their power should be curbed.

Alien Labor Law

BY declaring unconstitutional the clause

in the New York subway contracts

which prohibits the employment of alien

labor on State work, the Appellate Division

has lessened the fear that construction in-

volving many millions of dollars would be

tied up by the labor unions. The case will

go to the Ck)urt of Appeals, and not until

its decision is rendered will the matter be

finall>' settled. The situation was so grave

that the case caused widespread interest

among engineers and contractors, not alone

in New York but in other States.

The law, as it is now, had been re-

regarded as a dead letter for years past,

and contractors had been submitting bids

based upon the lower prices of foreign

labor as compared with that of citizens.

Obviously if it had become necessary to

enforce the letter of the law after the con-

tracts had been signed, many firms would

have forfeited their contracts and faced

serious financial embarrassment. All of

the justices of the Appellate Division con-

curred in the decision, which emphasizes

the point made in the editorial columns of

this journal, Nov. 28—that it would be in-

competent for the Legislature to impose

upon private persons or corporations not

engaged in performing public works such

restrictions as are attempted to be imposed

upon the city of New York as a municipal

corporation. Another matter commented
on is New York's policy toward immigrants.

The city has always offered to aliens equal

participation in all the opportunities and
advantages of its business life. The alien-

labor law is in direct opposition to this

spirit.

An interesting feature of the court's de-

cision is the opinion that the subway is a

business enterprise and does not come
within the xope of "public works." Justice

Ingraham says, "The city is not building
these subways for the benefit of the people

of the State, but for the benefit of the

municipal corporation. It owns such sub-

ways and they are operated not as public

-works but as the private property of the

eity. Therefore, the provision of this sec-

tion of the labor law did not apply to the

dty of New York when building a subway
or railroad as a business enterprise of the

city." The decision of the Court of Ap-
peals will be awaited with anxiety by
engineers and contractors, for on it de-

pends not only the completion of much work

already under way, but a material advance

in the cost of work should the law be

allowed to stand. Aside from these im-

portant phases, the social injustice of the

present statute cannot but be of interest

to every man who believes in fair play and

who resents the arrogance of the interests

responsible for the legislation.

Abolish the Commission!

WHEN the Pennsylvania Public Utility

Commission failed to act in ac-

cordance with the demands of Philadel-

phia commuters that passenger fare in-

creases should be forbidden, clamor arose

in certain quarters that the commission

should be abolished if it did not act, and act

promptly, as the commuters thought it

should. The incident is illuminating. As
long as commissions decide cases against

the railroads they are approved; if, how-

ever, they find in favor of the carriers, why,

then we might as well abolish commissions.

Unexpressed in most cases is the feeling

that public utility commissions are blud-

geons with which to belabor public-service

corporations. If this feeling is allowed to

prevail, and if commissions act in accord-

ance with it, the commissions will in fact

be abolished by their own fatuity. They
are either to be guided by justice or they

have no excuse for existence. To demand
their "recall" whenever they do not decide

in accordance with the public opinion of

the moment, is the same thing as to demand
that the Supreme Court be abolished if it

does not dissolve the steel corporation. The
Pennsylvania commission is of course in no

danger, but it is a sad commentary upon

democracy that some of its more noisy

disciples should be able to get a hearing

for so outrageous a proposition as the

abolition of a public body because it is

doing its duty instead of taking money out

of railroad treasuries and putting it into

the conMnuters' pockets.

In this connection it is not out of place

to say that the Federal Trade Commission

—now about to be set in motion—will, like

similar institutions, ultimately be judged by
the measure of justice and wisdom. If it

becomes merely meddlesome, if it affords a
haven for cranks and radicals and those

who are seeking their own advantage by
attacking others, it cannot endure—that is,

it cannot unless a majority of us are af-

flicted by the mental disease that has led

Philadelphia commuters to attack a com-

mission because it presumed to render a

decision that is in part favorable to the

railroads.

Sewage Disinfection by Steam

THE report which the International

Joint Commission made public some
time ago laid stress upon a form of water
pollution with which the majority of sani-

tary engineers are not called upon to deal.

It was pointed out that vessels using the

Great Lakes and discharging raw sewage
therein are a serious menace to cities which
draw their supplies from these waters.

From the tone of the report it was fair to

assume that some measures would be pre-

scribed for abating this menace to public

health, and in the latest weekly bulletins of

the U. S. Public Health Service a device

for disinfection with steam, suggested by
Prof. Earle B. Phelps and designed by
Leslie C. Frank, is described. It is ap-

plicable to both vessels and railway coaches.

The problem of treating ship sewage, obvi-

ously, must be governed by considerations

entirely different from those which control

the design of works on land. In the first

place any treatment device on a ship or

railway train must occupy a very small

space—large tanks, filters and other

methods of treatment usually employed for

towns and cities being thus eliminated at

the start. Then, too, sewage from ships

is of vastly greater strength than ordinary

municipal sewage and its production is in-

termittent, as against a more or less uni-

form flow on land. Clearly, the sanitary

engineers of the U. S. Public Health service

could not look to municipal practice to aid

them in the solution of the problem.

The compact steam disinfection device de-

scribed on page 43 has been proved by tests

at the Hygienic Laboratory in Washington
to be efficient in destroying pathogenic

bacteria in fecal matter. Its first cost is

estimated at from $15 to $20, and prelimi-

nary studies of operation indicate that with

steam as a heating agent disinfection on
lake steamers will cost 5 cents per day for

each closet, and on railway trains 1% cents

per day for each coach. Much interest in

the development of this device was dis-

played by a number of carriers, giving

ground for the belief that its introduction

will not be as difficult as might have been

expected. On the Great Lakes the Govern-

ment can probably enforce installation of

some adequate sewage treatment device.

On the railways the States undoubtedly are

in a position to enforce proper provision

against the pollution of lakes and water

courses.

Publicity for Committee Work

TECHNICAL committee work is the most

important of the activities of many en-

gineering societies. Some, in fact, exist

for no other purpose than to bring together

specialists willing to give their experience

in the formulation of standards of practice,

the writing of specifications, and the direc-

tion of investigative work. Yet the atti-

tude of the societies in this committee work
is not always such as to profit by the

experience of the rank and file of their mem-
bership.

The committee, presumably, is composed

of the most able men in the particular

specialty. They are privileged to call for

assistance and advice upton any persons they

desire, be they members of the society or

not. Only insofar as they seek assistance

or discuss committee work with their per-

sonal friends, are the committee's activities

known outside its own very limited mem-
bership. Once a year, it is true, a progress

report may give sufficient detail as to what
has been done to invite constructive criti-



January 9, 1915 ENGINEERING RECORD 37

cism from the membership at large, but

seldom is there a sufficient forecast as to

future lines of investigation to stimulate

inquiry. In fact, the general conduct of

committee work in the past has been such

as to result in a jealous guarding of all

information as to the committee's program.

There seems to be a fear that the efforts

will be frustrated if the plans become
generally known.

This attitude, in the judgment of the

Engineering Record, is detrimental not only

to the work of the committee itself, but also

to the society as a whole. The committee

does not get information and assistance

that might be invaluable, while the society

fails to reap the advantages in increased

loyalty and interest which come from a

more intimate knowledge of its work.

Apparently, publicity for committee work
is the solution. The American Railway
Engineering Association publishes in its

bulletin each year the program of each com-
mittee. It might well follow up such publi-

cation with news, as warranted, of the pro-

gress made or of particularly interesting

steps taken. To take a specific example
from the work of another society, the com-
mittee on stresses in railroad track of the

American Society of Civil Engineers has

experimented with quite a number of

machines for measuring stresses in track,

yet few members know even this much
about its work, while even a smaller number
know how far the studies have gone or

whether a satisfactory machine has been

found. In the American Society for Test-

ing Materials, the committee on concrete

aggregates has been split up into subcom-

mittees, each charged with the gathering

of data on a very interesting problem, yet

few engineers know enough about the work
to offer data in their possession which
might be pertinent. It may be contended

that the committees would receive much
useless material and be burdened by addi-

tional and unprofitable work. This objec-

tion, however, can hardly be entertained

seriously, for a secretary skilled in letter

writing can easily handle these matters.

As for the effect of publicity for com-
mittee work on the society as a whole, the

Engineering Record believes that it can

not be other than favorable. It would in-

crease the interest of members and tend

to allay the criticism heard that some so-

cieties contribute but little to their mem-
bers. The participation in committee work
would be greater, for every member would
feel, as now. he does not, that his assistance

would be welcomed.

To what extent information should be

given out must rest with the committee.

No one would advocate the publication of

immature preliminary conclusions, nor the

publication of data not verified and digested.

A safe start can be made by publishing

the programs and news of especially im-

portant researches or tests undertaken.

Experience and the good judgment of the

committee members will indicate what
thereafter is advisable.

The Engineering Record holds this to be

a subject of the greatest importance to

engineering societies and believes that once

it is brought home strongly to officers and
members the present policy of secrecy will
give way to one of publicity. At heart, no
one wants to hedge about committee work
in this way; it is a custom. that has grown
up and the necessity for its abandonment
has not been heretofore clearly appreciated.

Further Observations of the Effect

of the Edison Fire

SINCE the report in the Engineering
Record of Dec. 19, of the fire which

swept the Edison factory at West Orange,
N. J., on Dec. 9, opportunity has been
afforded for a careful study of the present
condition of the concrete structures. There
has been no reason to change the statement
then made that the concrete buildings, in

general, were in good condition, and close

examination into details has confirmed the
original surmises.

It was noted in the report of Dec. 19
that the more destructive effect of the fire

on the columns than on the beams was
decidedly noticeable, and in the editorial in

the same issue question was raised as to

the part played by the untied rods in the
column failures. It is apparent from thor-

ough examination that to the lack of ties

on
, the rods the destructive effects were

most largely due. As was shown in photo-

graphs accompanying the article, the ex-

pansion of the rods where the fire had been
very hot had forced off the corners. This

action diminished the column section to

such an extent that the reduced shaft was
overstressed and in some instances failed.

In many cases where the corners did not

come off, there are cracks lengthwise on

either side of the corners, indicating that

the expansion of the rods had had no less

serious results.

The question naturally occurs as to the

adequacy of the protecting layer of con-

crete over the rods. While in places this

may have been inadequate, in general it

was equal to the 2 in. considered satis-

factory. This would point to an especially

hot fire, that is, one considerably exceeding

the usual testing temperature of 1700 deg.

Fahr.

As to the behavior of columns with

rods properly tied or enclosed in hooping,

this fire does not furnish competent evi-

dence, for while in Building 7, the tool

department, hooped columns were used,

they were not subjected to the severe heat

responsible for the column failures else-

where. They came through the fire well,

and, while arguing from the effects of the

untied rods, one is warranted in presuming

that the hooped columns would have proved

far more satisfactory, definite proof is lack-

ing. It is certain, however, that in a

normal fire—of about the customary test

temperature—the hooped column can be

relied on.

It is fully apparent, however, that despite

the niceties of argument which may be

pursued as a result of the experience at

West Orange, the provision of a proper

factor of safety points to the use of the

round hooped column, for even were rods

tied at intervals of about 12 in. there is

probability that some of the corners would
have been forced off, even though the col-

umn shafts would have remained intact.

The round column would seem to have an

additional advantage in a fire in that the

weak spots presented by the corners of the

square columns are eliminated.

As to the floor system, the behavior in

Building 24 is particularly interesting. As
stated in the article published in the issue

of Dec. 19, the floor slab was cast separ-

ately from the structural frame. At pos-

sibly over half of the beams and girders

there is a crack between the underside of

the floor slab and the structural member.
It is reasonably certain that had the con-

struction been monolithic this line of weak-

ness would not have developed and that the

advantages inherent in a thoroughly mono-
lithic structure would have been reaped.

Certainly the expensive reconstruction of

beams and girders, referred to on page 40

of this issue, would not have b§en necessary

had the floors been tied in to beams and
girders.

Close observation indicates, too, that ade-

quate provision was not made for develop-

ing the full strength of the tension mem-
bers. The moment reinforcement, consisting

of heavy square twisted bars, is placed too

close to develop their full strength. In

places as many as six square twisted bars

of about 1-sq. in. cross-sectional area have

been found in beams and girders 8 in. in

width. On account of the type of construc-

tion used, this reinforcement, when carried

up to take care of negative moments at

columns, has not been brought into the

slab but carried up only to its under side.

The shear reinforcement, in the shape of

stirrups, was apparently inadequate, and
what stirrups were used were simply

lapped under the layers of beam rods.

Long diagonal shear cracks in cases showed
the insufficiency of this reinforcement.

As to one feature discussed in the article

of Dec. 19, the Engineering Record's later

observations indicate that its first state-

ment was in error. It was stated that the

plaster block did not withstand the con-

flagration. The partitions in question were
the usual gypsum blocks, and later exam-
ination discloses that while in certain cases

they failed they are in general in good

condition. Where failures occurred some
other agent beside fire was evidently

brought into play. Very likely the fire

streams were a factor; in one instance, at

least, the blocks were water soaked.

It will not be amiss, finally, to revert

again to the primary responsibility for the

fire—the lack of automatic sprinklers, fire

walls and adequate protection of window
and door openings. It is interesting to

know that in the reconstruction steel sash

set with wire glass is being used and that

the advisability of installing automatic

sprinklers in all of the concrete buildings

will shortly be taken up. Only by taking

these precautions can buildings unburnable

so far as their frames are concerned be

made truly fireproof and afford the protec-

tion to contents which the word fireproof

conveys to the average mind.
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The Underground Survey of Cincinnati

Methods and Costs of Locating and Mapping Subsurface

Structures Preliminary to Installing New Sewerage System

By O. E. CARR
Formerly Engineer in Charge of Underground Survey, Cincinnati

EARLY in 1912 the council of Cincinnati

set aside $125,000 for the purpose of

sewerage investigations, designs and plans.

In view of the evident need of the expendi-

ture of a vast sum of money for new and

relief, as well as for intercepting sewers, it

was decided to make a thorough investiga-

tion of existing conditions so that future

construction could be made intelligently and

in accordance with a comprehensive plan.

To this end it was decided to make a com-

plete underground survey of the whole city

which, together with the topographic sur-

ve\- undertaken at the same time, would

count of the uncertainty attached to the

property plats of Cincinnati it soon be-

came apparent that connected plats could

not be made from field notes taken in this

manner. The field methods, therefore, were

at once changed so as to make the field work
complete in itself and entirely independent

of any existing records.

Each field party was given an assignment

of about one week's work at one time and

was expected to run a closed traverse

around the assignment and traverses on all

interior streets, closing on the primary

traverse. From these traverse points all

to determine the sizes of the sewers enter-

ing. If the sewers were in need of cleaning

or the manhole in need of repair, the matter
was brought to the attention of the proper

department.

Loose-Leaf Notes

All field notes were taken on loose-leaf

sheets. When the work was first started

the chief of party was furnished with
blank sheets, information was recorded in

the field, and the sheets were numbered on
their return to the office. This method of

numbering proved unsatisfactory, for not

only was it impossible to cross index prop-

erly in the field but frequently a sheet, in-

complete in some particular, would be held

back by the chief of party, thereby losing

its place among contiguous sheets. Experi-

ence also demonstrated that time was saved

in the field when the field sheets were par-

tially prepared in advance by having street

PORTION OF TYPICAL PLAN SHOWING KIND OF INFORMATION PLACED ON DRAWINGS FOR UNDERGROUND SURVEY AT CINCINNATI

give all the information needed for detailed

studies of any section of the city. The ex-

isting records were wholly inadequate for

the purpose. Some of the old plans, for ex-

ample, did not show the sizes or grades of
the sewers.

Field Work

The primarj- purpose of the field work
was to secure all necessary information re-

garding size, location, depth, grade and con-
dition of the existing sewers. At the same
time, however, car tracks, curb lines and all

surface indications of subsurface struc-
tures were located by the field parties as
the additional expense incurred thereby was
slight compared with the increased value of
the permanent records.

The first field party began work on April
27. 1912. The initial plans required the
field party to locate objects in the street
with reference to the curb lines, to obtain
distances between sewer manholes, and to
secure the size of sewers and elevations of
invert at each manhole or outlet. On ac-

objects in the street were located by the

angle and distance method. The telescope

of the transit was constantly kept in the

direct position and all angles were turned
off in a clockwise direction, always checking
finally on the backsight. Wherever possi-

ble the sewer manholes were used as tra-

verse points, but in case of excessive inter-

ference of traffic the traverse points were
placed on the curb line. The distance along
the sewer between manholes as well as the
distance between traverse points was meas-
ured. Each sewer manhole was located

with reference to the curb line and the dis-

tance between curbs was obtained at each
manhole. Traverse lines were run over all

sewer lines, whether on streets or not, and
on all improved streets whether sewered or

not. Levels were run over the assignment,
an elevation being obtained on the down-
stream side of each manhole top and of each
sewer outlet. The elevations of flow lines

of sewers entering manholes were deter-

mined from these elevations on manhole
covers. Manholes were further examined

and curb lines drawn and the proper street

names inserted. Consequently, after No-
vember, 1912, sheets so prepared were is-

sued. Each field party was given the sheets

of one series of numbers. • For instance,

the sheets given to party 2 were in the 20,-

000 series. When the field sheets of an as-

signment were completed they were re-

turned to the office, levels were checked and
sheets were indexed by streets and filed

away for use. The loose-leaf system of

field sheets proved entirely satisfactory for

thi.s work.

A typical field party consisted of four

men, chief of party at $90 per month, in-

strument man at $60 per month and two
rodmen at $50 per month.
The number of field parties was gradual-

ly increased from one on May 1, 1912, to

five on Aug. 23, 1912. On Jan. 16, 1913,

the sixth party was placed in the field, and
m May, 1913, the seventh and eighth. With
this force working during the summer the

field work was finished, the last party being

disbanded on Nov. 22, 1913. During these
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nineteen months complete information was
obtained concerning 496 mi. of sewers, to-

gether with data pertaining to the streets

of the city. The total number of miles of

sewers in the city as determined from an-

nual reports of sewers built by the city,

together with the total miles credited to the

various annexed territories, is approximate-

ly 100 mi. less than the mileage determined

by the underground survey. This large dif-

ference is made up mainly of sewers built

by private parties in subdivision improve-

ment which were at a later time dedicated

to the city, together with some sewers built

with street improvements but which were
never reported in the regular way. This

survey developed the fact that in several

places sewers were laid with the outlet

higher than the inlet. As a result certain

manholes were partly full of sewage at all

times. Other cases were found where a 24-

in. pipe drained into an 18-in-. pipe with no
corresponding change in grade. Grades as

stated in existing records were found Lo

differ so materially from grades as deter-

mined by the survey that all recorded grades

became questionable.

Sewer Record Plans

The primary purpose of the sewer record

plans is to show correctly all information

pertaining to the sewers—their sizes,

grades, locations, inlets and branches. They
cover all of the improved parts of the city,

are drawn to scale and record the lot num-
ber, street frontages, street widths, road-

way widths, curb lines, car tracks and all

underground structures. They show, there-

fore, by inspection, the logical place for lay-

ing any new pipes or conduits. These rec-

ord plans are 23 by 32 in. within the bord-

ers. There is a binding edge of 11/2 in. on

the left hand end of each sheet. The lower

business portion of the city is platted on a

scale of 40 ft. to the inch; all other por-

tions to a scale of 50 ft. to the inch. It is

estimated that these plans will number
slightly over 700. The plans for this work
include the binding of white cloth prints

made from these tracings into loose leaf

books. These white prints are made by a

lithographic process. They are very clear

and distinct yet they lend themselves to

erasures and corrections more readily than

tracings. Sheets of contiguous territory

are to be bound together. They will be

numbered and cross numbered, and a key

map will be given on the first page of each

volume. The books will be indexed on a

wall map.
An idea of the extent of this work is

given by the preliminaries necessary for it.

They include:

1. Tracings of the entire city, made from
plats in the county auditor's office.

2. Complete copies of plats in the office

of the gas company, showing sizes of mains
and the location of them in the streets.

~3. Complete tracings of all water infor-

mation; these tracings are made from the

records of the water works and show sizes

and locations of water mains in the streets.

4. Complete information from the tele-

phone company regarding size and location

of their conduits.

The plats represent all surface lines by

full lines and all subsurface lines by broken

lines, except the sewers which are shown
by heavy lines.

Platting Field Notes

The method of procedure for platting the

field notes was as follows : First, the con-

trolling traverse was figured. Then the

traverse was platted by co-ordinates on

detail paper. R. L. Gurden's "Traverse Ta-

bles" were used. The latitudes and depart-

ures were checked either by means of Gur-

den's tables or by the use of the slide rule.

The traverse of cross streets was usually

platted by means of the scale and protrac-

tor. An interior traverse was figured only

when it failed to close by this method.
Platting by co-ordinates proved to be a

time saver and also a source of satisfaction

to the detailer, as it gave him some definite

and fixed points on which to base his de-

tails.

The platting of the traverse was followed

by the location of curb lines, street lines,

and all other information obtained in the

field such as distance between sewer man-
holes, size of sewer, depth and elevation of

invert at manholes, the location of inlets,

valves, other manholes, and car tracks. The
lot numbers and frontages, together with
property lines were then shown as taken

from the auditor's plats. In case of disa-

greement the recorded plats as well as the

deeds were examined. In no event could

any existing record change field informa-

tion as platted from a closed traverse. Ex-
isting plats were frequently proved to be in

error. The water sheets were then exam-
ined, the size and location of water mains
obtained and locations checked against lo-

cations of water valves as previously plat-

ted from field notes.

The gas sheets were then examined in or-

der to obtain the size and location of exist-

ing gas mains. There was no check from
the field on this information. The location

and width of telephone conduits had been

obtained from the company. This was now
given, together with the location of man-
holes as taken from the field notes. The
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grades of the sewers were then figured, af-

ter which the completed detail was ready

for tracing.

The operation of checking was nearly as

laborious as that of detailing, since every-

thing except the platting of closed traverse

had to be checked. A record was kept of

the accession number of the drawing with

the names of streets covered, linear feet of

sewer shown on each street, together with

name of detailer, tracer and checker.

Cost op the Work

No satisfactory unit for estimating the

cost could be found. However, the mile

of sewers was used as the unit. This proved

unsatisfactory in estimating or comparing

the progress of field parties or of offfce

work in sections of the city not improved

with sewers, but it was probably as suitable

as any other unit would have been.

The accompanying table of cost data

shows a considerable decrease in the cost

of field work during the season of 1913

which was due to more efikient methods, a

better understanding of the work to be done

and a reorganization. The considerable in-

crease in cost of drafting in December,

1913, is due mainly, to a large portion of

the force working on checking, revision and

correction of plans. This fact does not

show ap in the cost sheet.

Patbou. Cost or Underqeound Survbt

Field Drafting Combined

lilt Mile- Unit kite- Unit costs for payroll
To and age coat age cost month expenses
incLAug . 69 .1 {43.39 10.3 $70.51 3113.90 35,274.29
SepL .

.

34.7 49.49 10.1 74.69 124.17 7,745.55

Oct ... 17.9 105.42 11.7 75.63 142.71 10,539.55
Not. .. 12.2 138.69 25.0 45.95 184.54 13,379.01

Jan. ..

14.g 119.28 27.4 39.14 158.42 16,118.39

20.3 82.24 27.5 40.06 122.30 18,889.39
Feb. .

.

22.5 84.72 25.1 42.80 127.52 21,870.09
March. 20.9 84.38 33.5 36.21 120.59 24.846.72

i^'^
26.S 64.62 28.5 36.94 101.56 27,611.98
43.0 45.17 17.7 50.99 96.16 30,456.78
47.9 43.37 22.5 47.29 90.66 33,589.15

July .

.

49.3 43.88 33.8 37.63 81.51 37,033.27

Au«. .

.

44.7 48.87 31.5 3687 85.74 40,379.11

Sept .

.

47.0 43.77 29.4 38.01 81.78 43,554.09
Oct .

.

17.6 69.52 16.9 65.06 134.58 45,877.26
Nov. .

.

7.4 87.47 20.3 58.00 145.47 47,702.13

Dec .. 0.4 90.45 10.4 114. 04 204.49 48,924.28

Total. 496.4 161.49 384.5 347.86 348,924.28

The usefulness of these plans has been

clearly demonstrated during the past year.

Demands for information contained on

them are constantly being made by the

water and highway departments, the city

solicitor and other oflkials. The plans should

be the first step in the creation of a sub-

stantial, important and self-supporting de-

partment. The perfecting of this sytem of

records can not fail to be of inestimable

value to Cincinnati.

A Decision just handed down by the

Supreme Court of Indiana is of concern to

the power interests of the State. The court

has just dismissed the appeal of the South-

em Indiana Power Company from a judg-

ment awarding Washington C. Cook and the
Meridian Life Insurance Company $3,000
for damages incident to the overflow of

lands by the White River by reason of the
construction of the company's power dam
at Williams, in Lawrence County. Another
appeal from a judgment for $2,600 of a
similar type was also dismissed by the
court. The parties to the original proceed-
ings to condemn the land agreed that the
award of the viewers should be final. The
Supreme Court held that this agreement
was binding on the company, and the dam
having been constructed, the company must
pay the amount awarded.

Restoring Concrete Buildings

at Edison Plant
Sections of Columns, Beams and Girders Are Being

Increased and New Reinforcement Added

IMMEDIATELY following the fire which

on Dec. 9 did serious damage to the plant

of Thos. A. Edison, Inc., at West Orange,

N. J., plans for reconstruction were put

under way. The concrete structures,

where damaged, are to be restored and
work has been started on Building 24, the

phonograph record department.

Reconstruction Methods

The columns are chipped down to a shape

approximately cylindrical, exposing the re-

inforcement. In cases where the expansion

has bent the bars, they are cut off at top

and bottom by oxy-acetylene torches. Ad-
ditional reinforcement is provided in the

form of eight % in. round bars distributed

around the circumference and held in place

by spiral hooping of 5/16-in. wire, spaced

and held by four notched angle bars. A

and a iy2-in. wearing surface of 1:2
cement mortar put on and trowelled.

The building is also being provided with
steel sash (supplied by the Trussed Con-
crete Steel Company) set with wire glass.

The consulting engineers in charge of

the reconstruction are the Condron Com-
pany of Chicago, T. L. Condron being per-

sonally in charge of the work. The recon-

struction is being done by the Meyer Engi-
neering & Construction Company, of New
York City, which designed and erected

these buildings.

Progress of Federal Railroad

Evaluation
Five New Orders Issued by Interstate Commerce

Commission Since Nov. 1, 1914—Inventory

of Four Roads Practically Done

IN a review to Dec. 31, 1914, of the Fed-
eral railroad evaluation, Thomas W.

Hulme, general secretary of the Presidents'

Conference Committee, cites certain devel-
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Original Outline Square Tms fed Bars

Girder Column

SKETCHES SHOWING METHODS PROPOSED FOR RECONSTRUCTING BUILDINGS

1:2 cement mortar is then applied, using

cylindrical steel forms. The restored

column is 30 in. in diameter. The new
material can only be deposited up to the

underside of the beams with the forms;
the remainder will be placed by the cement
gun.

Where the column shafts have been
sheared the concrete and its reinforcement
will be chipped off, leaving short stubs at

top and bottom.. The necessary shores will

be placed before this work is undertaken.
An adequate amount of longitudinal rein-

forcement will be provided, supplemented
by spiral hooping, similar to that used for

the other columns. Concrete will then be
deposited, and in inaccessible places the
cement gun will be used.

Where columns have failed so badly that

the floor above has deflected, the floor will

be jacked up.

Beams and Girders

The beams and girders will also be
chipped until the reinforcement is laid bare.

As no T-beam action can be counted on,

because of the construction joint between
floor slabs and beams, an adequate com-
pression flange will be provided below the
slab. The new shape of the beams and
girders, it is reported, will, therefore, be
trapezoidal, the upper part being reinforced
by two angle bars to which new stirrups

will be connected. A sketch of this ar-

rangement is shown herewith. Because of
the impossibility of using forms the new
parts of the beams and girders will be
placed by the cement gun.

All wooden floors with their cinder fills

between nailing strips are being taken up

opments since his last report, which was
abstracted in the Engineering Record of

Nov. 21, 1914, page 564.

Since Nov. 1, 1914, the Interstate Com-
merce Commission has adopted five addi-

tional orders which recently have been, or

are about to be, promulgated. Orders 1 to

4, issued prior to that date, related, it will

be recalled, to (1) maps, (2) abandoned
propierty, (3) extensions and additions and
betterments, and (4) inventory of mate-
rials and supplies. Order 5 provides for an
extension of time for filing maps. Order
6 exempts railroad with mileages of less

than 100 and earnings of less than $3000
per mile from some of the provisions of the

original map order. Orders 7 and 8 provide

for the scheduling of lands and equipment
respectively, and order 9 fixes rates for the

movement of the Government's cars.

There were certain errors in the lists of

roads under valuation or on which the work
was about to be undertaken, as given in the

report of Nov. 2, 1914, abstracted in the

Engineering Record of Nov. 21. The Great
Northern Railway should have been in-

cluded with the roads under valuation, and
the Winston-Salem Southbound Railway
should have been included among those on

which the Government intended to start

work. The Atlantic Coast Line was erro-

neously included.

The Government has practically included

its inventory of four roads—the Norfolk

Southern, the Atlanta, Birmingham & At-

l-intic, the Texas Midland and the New Or-

leans, Texas & Mexico—and will probably

in a short time complete such work on two
others—the Kansas City Southern and the

San Pedro, Los Angeles & Salt Lake.
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Excavating Plant for Heavy
Drainage Work in Arkansas

Type and Dimensions of Machinery Adapted to

Channel and Levee Construction in Timbered
Alluvium—Floating Dipper Dredge Preferred

THE protection from floods and the local

drainage of about 300 sq. mi. of
swampy alluvial land, much of it heavily
timbered, in drainage district 9, Mississippi
County, Arkansas, involved about 14,000,-

000 yd. of excavation for the construction
of channels and levees (see the Engineer-
ing Record of Oct. 24, 1914, page 55) . The
design vi^as influenced by the result of an
investigation of the conditions to be
encountered, and the most economical and
efficient methods of excavating and han-
dling earth under those conditions. The

a ditch half as large. A few laterals In
open fields were planned with a bottom
width of 4 ft., side slopes of 1 :1, and a depth
of 8 ft. Yet when bids were called for it
was found that the construction of these
laterals with a bottom width of 4 ft.,

through open plowed fields, would cost
about $200 a mile more than the construc-
tion of ditches 14 ft. wide on the bottom
through heavily timbered land where there
was a water supply for floating dredges.
The cost of excavation with a floating dip-
per dredge decreases as the size of the ma-
chinery and the size of the channel exca-
vated increases, up to a point where a
cross-sectional area of 500 or 600 sq. ft.

is reached.

The most economical work can be done
in constructing a ditch about 40 ft. wide
on the bottom and 10 ft. deep. For sizes

CAMP BOAT ON MAIN DITCH WHICH WAS EXCAVATED BY 4-YAKD DREDGE

canals were arranged and dimensioned and
the work divided into contracts of a size

and character to facilitate the use of the
most suitable machinery in the most ad-

vantageous manner. This treatment of the
case secured contract bids for executing
the entire work for 15 per cent less than
the engineer's estimate of cost, which was
based on ruling prices for that class of

work, besides promoting its rapidity and
securing in many cases more desirable con-

struction than would have been provided for

by strict adherence to theoretical design.

Installation and Operation of Dredges

It is stated by L. L. Hidinger, vice-

president of the Morgan Engineering Com-
pany, Memphis, Tenn., who designed and
supervised the work, that the only ma-
chine which has been found to be an un-

qualified success in excavating earth in

the heavily timbered lands in the Missis-

sippi delta is the floating dipper dredge.

Generally speaking, the size and strength

of machines for this work are determined
by the strength and power necessary for

uprooting large stumps. It is found that

the most economical machine for the small-

er lateral ditches is a iy2-yd. dredge float-

ing on a hull about 20 ft. wide with a draft

of about 3 ft. and length of boom 45 to 50
ft. Such a machine can dig a mile of ditch

through timbered lands cheaper than any
smaller machine of different type can dig

beyond this the cost of the work gradually
increases until a cross-sectional area of

about 1250 sq. ft. is reached, at which
point the floating dipper dredge as at pres-

ent constructed has about reached its limit.

Moreover, in the construction of very large

channels a heavy waste bank is formed
which frequently has a tendency in alluvial

soils to break down by sliding or crushing.

Size op Plant
«

The smallest machine installed had a
dipper capacity of 1 yd. and a boom 40 ft.

long. This machine did not give satisfac-

tory service. The boom proved too short

to place the waste bank at the required

distance from the ditch. Later, the ma-
chine was rebuilt to give the boom an ef-

fective length of 43 ft., and is now giving

satisfaction.

The largest dredge on the job has a rated

dipper capacity of 4V2 yd., and a boom 80 ft.

long. Two other dredges of the same dipper

capacity, but with booms 70 and 75 ft.

long respectively, were installed on the

work. These dredges are all equipped with

bank spuds. For this heavy equipment the

removal of stumps is of minor importance.

The most severe strains are produced in

the A-frame and spud arms when the boom
with loaded dipper is swung to the side.

The excavation work was divided into

sixteen contracts, the basis of sub-division

being to include in each contract: First,

ditches of uniform size that would be
adapted to some particular type or size of
machine, and second, ditches that were con-
nected so that the dredge could be floated
to the various parts of the work, thus sav-
ing the expense of tearing down and mov-
ing the machinery overland. In the layout
of these contracts, an attempt was also

made to have the building point for the
dredge at or near a railroad, or where the
machinery could be transported by water
to the building point.

Care was taken that enough yardage
was included in each contract so that the
overhead charges of installation would be
minimized. The contracts were so laid out
that, barring serious delays, each dredge
would complete its work in two to three
years. At the time contracts were let, bids
were received on such a basis that it was
found desirable in some cases to unite two
contracts and allow their construction with
one machine, it being agreed that the large

machines mentioned above would be placed

upon the work. The contracts were laid

out in such a manner that the dredges could

usually operate down streaifa.

It makes no difference in the operation

of a dredge whether it is working up-stream
or down-stream, provided a sufficiently high
stage of water can be maintained at the

point of operation to insure a low exposed
working face. However, in digging up-

stream the ground surface rises, and un-

less dams are built behind the dredge from
time to time, it is soon working at a dis-

advantage. When more than 3 or 4 ft. of

bank, or "face" as the dredge men call it,

shows above the surface of the water, with
a dredge properly designed to operate

under normal conditions, it becomes neces-

sary to raise the water level so that the

dipper may clear the spoil bank.

Investigations of Explosibility of

Coal Dust

IN his annual report just made to the

Secretary of the Interior, Joseph A.

Holmes, director of the U. S. Bureau of

Mines, states that excellent progress has

been made during the past fiscal year in

the investigations of the explosibility of

coal dust at the experimental mine near
Bruceton, Pa. These investigations in-

cluded a careful examination into the in-

flammability of coal dust collected from
hundreds of mines in different coal fields

and a systematic study of the possibility

of coal-mine explosions starting from the

improper use of explosives or the use of

improper explosives, or from electric sparks,

miners' lamps, mine fires or other agencies.

During the year four types of explosion-

stopping devices in which rock dust is used
were developed, as follows: Box barriers,

concentrated barriers, ventilating-door bar-

riers, and ventilation-stopping barriers.

The barriers were tested in strong and in

weak explosions and were effective in pre-

venting propagation of flame beyond them.
After being placed in a mine they are easily

inspected and require little attention.

Demonstrations before mining men led to

inquiries from a number of companies, with
a view to the erection of the devices in

mines.

The results of the tests at the experi-

mental mine have shown the value of water-
ing and of steam humidifying systems, and
the peculiar merits of rock dust, both when
distributed throughout the mine and when
used as barriers for limiting explosions.



42 ENGINEERING RECORD Vol. 71, No. 2

Methods of Creating and Maintaining Channels

at Mouths of Fluvial and Tidal Rivers

Elmer L. Corthell, Speaking from an Experience of 46 Years, Tells of

Mississippi River Works and Discusses Fundamentals of Stream Control

WHEN studies for controlling the Mis-

sissippi River at its delU were in prog-

ress in 1874, Elmer L. Corthell advised

James B. Eads to construct two parallel

jetties or dikes at the mouth of one of the

three passes or outlets where sand bars in

the sea, produced bj- the deposit of sedi-

ment, seriously obstructed navigation.

After Mr. Eads had explained to a Senate

committee how the shoaling of the channels

and the formation of the obstructing bars

were caused by the fan-like expansion of

the water the committee asked him what

he proposed to do. He replied, "I propose

to shut the fan."

This incident is cited by Mr. Corthell, in

a paper presented at the recent meeting in

Philadelphia of the American Association

for the Advancement of Science, to show

that, in general, the successful method of

maintaining channels at the mouths of

fluvial and tidal rivers consists in concen-

trating the flow by means of parallel jetties,

with dredging as an auxiliarj' only. The
basic principle of all such work, Mr. Cor-

thell states, is to make the stream create

and maintain its own channel by building

works to contract the channel and therefore

increase the velocity of flow. While dredg-

ing processes have greatly improved and

have cheapened the removal of material,

they never can, according to Mr. Corthell,

be substituted in good practice for parallel,

permanent works. Basing his conclusions

on 46 years of experience in river control

Mr. Corthell enunciates certain principles

and rules for guidance in the design of

hydraulic works. An abstract of his paper

follows

:

Making Currents Do Work

Mr. Eads' plan for regulating the south

pass of the Mississippi—involving parallel

jetties 2^4 mi. long, extending into deep
water beyond the submerged bars at the

river's mouth—was carried out under Mr.
Corthell's direction as resident engineer.

Without going into the details of the works
or their beneficent results it is sufficient to

say that they produced the channel required

by the charter—"26 ft. deep and 200 ft.

wide at that depth, with a central depth of

.30 ft without regard to width." The width
between the parallel jetties was that of the

pass itself. The results were accomplished
practically by the current itself. Dredging,
as an auxiliary to hasten the development
of the channel and handle some sticky clay

material, removed only 1 per cent of the
whole amount excavated. The jetties in-

tensified the westward littoral sea currents,

and the foreshore was swept clean of all

deposits, and new deposits were prevented.
A recent chart from a survey of the year
1914, 35 years after the 30-ft. channel
through the bar was obtained, shows a least

depth of 34 ft. the entire length of the
works out into the deep water at the sea
and a greater foreshore depth than origin-

ally existed when the works were begun in

1875.

An interesting subsequent history of
works at the mouth of the Mississippi bears
importantly upon the subject of channel
maintenance. In 1874, when Mr. Eads went
to Congress with his proposition, he asked

for the right to improve the southwest pas.s

by means of jetties, but after vain attempts

to persuade Congress to give him this pass

he was told he must expend his efforts and

money on the small, unused south pass, one-

quarter the size of the southwest pass.

In 1893, nearly 20 years after Mr. Eads
was before Congress, Mr. Corthell intro-

duced a bill in the United States Senate to

give him a charter to construct jetties and

auxiliary works for creating and maintain-

ing a wide and deep channel between the

southwest pass of the Mississippi River

and the Gulf of Mexico. The channel pro-

posed was to be 33 ft. deep and 250 ft.

wide at that depth, with, no doubt, a cen-

tral depth of 38 to 40 ft. No payment
was to be made until a channel 24 ft. deep

and 250 ft. wide had been obtained. It

was a "no cure, no pay" concession, similar

to that of Mr. Eads at the south pass. The
bill was referred in due course to the Sec-

retary of War, who advised that the con-

cession be not given. The success at the

south pass had removed all doubts as to

the success of such works, and the Govern-

ment itself intended to undertake it rather

than private parties. Nothing, however,

was done by the Government.

Errors in Mississippi Plan

In 1908, however, a board of three army
engineers reported favorably upon a gen-

eral plan and layout of works for the south-

west pass which were quite similar to those

proposed by Mr. Corthell in 1893. Un-
fortunately, Congress would not consent to

the plan on account of its cost, and in the

next River and Harbor Bill, of March 3,

1899, a provision was made for a new
board to be appointed by the President,

which should consist of four engineers of

whom at least two should be from civil

life. This mixed board cut the estimate of

the Army Board in two, so that the result

was eminently successful and satisfactory

in respect to economy, but the success of

the board's project ended there.

The principal erroneous features of its

plans were as follows:

1. Widths between the jetties varying
from 3,000 to 7,000 ft., instead of 2,400 ft.

of uniform width between parallel jetties.

2. The resting of the sea ends in only 20
ft. of water, instead of 30 ft., as the Army
board proposed.

3. "The proposition to remove by dredg-
ing two-thirds of the 22,000,000 cu. yd.

required to be excavated to create the

channel, instead of using dredging as an
auxiliary.

4. The plan of raising the works only to

the surface of the water, instead of 4 ft.

above it, as proposed by the Army board.

Fallacy of Dredging

The principle on which the plan was
based was radically wrong, according to

Mr. Corthell. Instead of having the per-

manent works create the channel, with
dredging as an auxiliary, the board pro-

posed to create the channel by dredging,
the office and purpose of the works being
simply to protect it from the deposit of

sand in the channel from the outside. The
idea clearly expressed was that as the im-

provement in dredging appliances, particu-

larly by hydraulic or suction processes, had
reduced the cost of such work in such
locations and conditions to 4 cents per cu-

bic yard, it was good policy to create the

channel by dredging. That is, dredging is

cheap, therefore the more of it the better.

With this principle adopted it was good
engineering not to build jetties in deep
water but on the outlying shoals, which at

the mouths of the Mississippi and all other

delta rivers prepare the ground for the

advancing banks; in fact they are sub-

merged and incipient banks.

The plan of the works as laid looked very

much like a coffin, being at its widest point

between the shoals, 7,000 ft. wide. The
fact that an immense amount of heavy
sediment—about 300,000,000 cu. yd.—would
be brought down by the river into this pass

during the three years of construction, all

of which would have a tendency to drop
into the artificial channel created by
dredges, was not appreciated.

Mr. Corthell made a vigorous protest

against the adoption of the plan. However,
the works were carried out on practically

the plans prepared by this board. The re-

sults have fully confirmed Mr. Corthell's

prediction of 1900. The results have been
very disappointing to commerce at least.

Much of the dredging which was estimated

to cost 4 cents per cubic yard has cost 14

cents, or more. With all the efforts made
by four powerful dredges, inside the com-
pleted works, to make and maintain the

channel, the limiting depth in June, 1914,

was only 27 ft. The deep ships are still

using south pass, with its least depth of 34

ft., and the wide, straight channel to the

sea. This channel is maintained without

dredging through the entire length of 21/2

mi. of the jettied channel. The trouble-

some question now is how to contract the

waterway in the southwest pass jetty chan-

nel to a uniform width of, say, 2000 ft

Either a series of spur dikes, or wing
dams, from the main works, or interior,

parallel jetties must be built to insure the

permanent channel required and its main-
tenance.

Fundamental Principles

Where sea bars exist, and where it is

practicable to build connections with the

shores successful works must possess the

following features:

1. Parallel jetties must be connected

with the shore.

2. The distance between jetties must

be that of those sections of the river where
the best channel exists by nature.

3. Jetties must project straight out into

the sea.

4. Sea ends of jetties must rest in about

the depth of water required for the chan-

nel, and present the best situation for the

action of the sea currents moving past the

sea face of the works.

5. Jetties throughout their entire length

must be carried well above the high tide to

prevent the deposit of sands in the channel

from the outside.

6. Construction must be rapid to prevent

the reformation of the bar in front during

the progress of the works.

The Tampico harbor works, in Mexico,

at the mouth of the Panuco River, illustrate

Mr. Corthell's principles and suggestions

and are claimed by him to be among the

most successful works of the world. They
were built in 1891, the period of construc-

tion being not longer than a year and a

half.
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SteamDisinfection for Sewage
on Common Carriers

U. S. Public Health Service Has Devised Appa-
ratus for Use on Railway Coaches and Lake
Vessels—Costs of Construction and Operation

STEAM for sewage disinfection is em-
ployed in a device suggested by Prof.

Earle B. Phelps and designed by Leslie C,

Frank, both of the U. S. Public Health
Service, for use on railway coaches which
pass over watersheds, and on vessels which,
according to the findings of the Interna-
tional Joint Commission, have been re-

sponsible in large measure for the pollu-

tion of the Great Lakes near the intakes of
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STEAM DISINFECTION APPARATUS

municipal water supplies. The apparatus,
as described by Mr. Frank in the Jan. 1

number of the "Public Health Reports" con-

sists of a chamber insulated by some heat-

insulating material, G, such as magnesia
cement or sawdust; an influent pipe, B,
penetrating nearly to the bottom of the
tank; an effluent pipe, A, penetrating nearly
to the bottom of the tank, and perforated
at some point, H, near the top of the tank
by a small hole about Vs in. in diameter;
a steam pipe, F, provided with an ordinary
straightway valve, E, and a float, C. The
lever handle of the straightway valve has
been removed and replaced "by a disk, at

the center of which is freely pivoted the
lever arm of the float, C, and which disk
is provided with two pins, / and /.

Operation

The operation of this device is as fol-

lows: Assume that the initial water level

in the tank is at K. The steam valve, E,
is in its closed position and the influent

pipe, B, is submerged below the water level.

In other words, the influent pipe, B, is al-

ways trapped, even at the times of mini-
mum water level in the tank. The entrance
of sewage into the tank through B causes
the level of the water in the tank to rise

gradually and to carry the float upward
with it. The float arm, however, is pivoted
freely upon the steam-valve disk and there-

fore does not turn, on the steam by revolv-

ing the disk until it engages the pin /;

that is, until the liquid in the tank has
reached a certain predetermined height, de-

pendent upon the position of the pin /.

When this height of water is reached the
steam is gradually turned on. For a time
the entering steam is immediately con-
densed and gives up its heat to the water.
The water thus becomes heated at a rate

dependent upon the rate and pressure of
the steam discharge. As the temperature
of the water approaches the boiling point
the steam ceases condensing in the water
but rises through the water and collects in

the chamber space above it. At about the
boiling point of water, or a trifle above, the
pressure develops in this upper space and

gradually forces the sewage up and out
through effluent pipe, A.
As the liquid discharges the water

level and the float descend, the steam,
however, remains turned on full until
the float arm engages the pin J, when
a slight further descent shuts off the
steam. The level of liquid at which the
steam is shut off and at which discharge
from the tank immediately ceases may be
predetermined by the position of the pin, J.
The small hole, H, is provided to enable the
air in the tank to escape as the sewage
enters. The relation of the size of this hole
to the total cross-section areas of the steam
influent openings is such that only a very
small percentage of the steam entering
through the pipe, F, can escape through the
hole, H, and therefore pressure develops in

the tank practically as fast as if hole H
were not present. This hole may be re-
placed by a simple thermovalve, which will

be open below, say, 80 deg. C. and closed
above that temperature, but the percentage
of steam escaping through R is so low that
it is doubtful whether the inclusion of such
a valve is warranted.

Tests of Efficiency

A test was also made to determine the
mechanical and germicidal effect of the ac-
tion of the device upon human wastes. The
device was used six times as a toilet and
then operated. The effluent seemed to be
almost homogeneous, the lumps of fecal

matter and the pieces of toilet paper having
apparently been macerated by the violence
of the steam action into very small bits. It

was apparent that most of the fecal mat-
ter was actually dissolved in the water and
samples collected in bottles appeared at first

sight to be simply a yellowish liquid until

closer inspection revealed a small amount
of fine, suspended matters. Bacterial sam-
ples were collected and tested for total bac-

teria and for B. coli. The results of these

tests showed a total count of 11 bacteria per
cubic centimeter, and a total absence of B.

coli in 100 cu. cm. The tests, Mr. Frank
states, indicate that the germicidal efficiency

of the device is practically 100 per cent and
the disinfection efficiency actually 100 per

cent.

Cost

The container need not be over 12 to 1.5

in. high, 12 to 15 in. wide, and 4 ft. long.

Preliminary cost studies indicate that the

construction of the disinfector should not

cost much over $2 per cubic foot capacity,

non-installed. The installation cost will

vary with the conditions of installation.

The capacity of the disinfector for steamers

should be about one hour's flow during the

hour of maximum usage. The capacity for

railway trains may probably reasonably be

placed at 3 to 4 hours' flow. It is estimated

that the flow from one steamer closet dur-

ing the maximum hour of usage will not

exceed 8 cu. ft. This, with the estimated

capacity cost, makes the uninstalled con-

struction cost per closet about $16. The
two closets on a railway coach will probably

not discharge more than 2 cu. ft. in the

maximum hour, or in 4 hours 8 cu. ft. The
uninstalled construction cost per railway

coach will therefore probably be from $15

to $20.

Preliminary studies of the cost of opera-

tion indicate that with steam as heating

agent the disinfection of one steamer closet

flush will cost $0,001, or $1 per thousand

closet flushes. On the same basis the dis-

infection of one railway coach closet flush

would cost about $0.000075, or IVi cents

per thou.sand flushes. Therefore, if each
steamer closet discharges on the average
50 times every day, the cost of disinfe<-tion

per day per closet on steamers will be 5

cents. If each railway coach toilet dis-

charges 100 times every day, the cost of

sewage disinfection per coach per day will

probably not be over Wi cents. It is be-

lieved that these assumptions of toilet

usage are, if anything, excessive, and that
the actual average annual cost of steam dis-

infection would be considerably less than
;?65 times the above dailv estimates.

Flat Steel Ropes Support Aerial

Ferry for Automobiles

ACABLEWAY of novel design for ferry-

ing automobiles or other vehicles across
the Gila River has recently been put in

service at Gila, N. M. It consists of two
flat steel ropes each \->, x 5 in. in cross sec-

tion, spaced 8 ft. apart and having a main
span of 340 ft. The cables are anchored
to deadmen buried in the river bed, and
pass over 12 x 14-in. timber piers 14 ft.

above the bed of the stream. Each cable
is 670 ft. long, the additional length being
required in order to reach ground suitable

for the deadmen. The slack in the sec-

ondary span between piers and anchorages
is taken up by heavy stone counterweights.
Four double-flanged wheels 1 ft. in diam-

eter run on the cables, and from them is

suspended a platform built upon 2 I-beams
18 ft. long and 6 in. deep, designed to carry
20,000 lb. The frame joining the double-
flanged wheels connects with an endless

cable "'s in. in diameter, which runs over
30-in. vertical sheaves at either shore and
passes around a 72-in. horizontal drum at

one end, to which is attached a horse sweep.
The car usually makes the trip from land-

ing to landing in about 3 min.
The heaviest load normally carried is

about 10,000 lb., although when the cable

was completed a load of 20,000 lb. was car-

AERIAL FERRY FOR VEHICLES

ried across to test the bolts and deadmen.
The cables have a breaking strength of

about 120,000 lb.

The ferry was built by Thomas Lyons, of

the Gila Farm Company.

The Visualizing of Dimensions is facil-

itated in the layout drafting room of the

Crane Company, of Chicago, by means of a

long scale board marked off in feet, placed

lengthwise of the long room near the ceil-

ing, where every rnan can see the figures

without getting up from his desk. Heights
are fixed in the men's minds by a vertical

scale board.
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Substructure of the Trent

River Bridge
Features of Concrete Pedestals for Steel Towers and

of Wooden Abutments Built to Avoid Retain-

ing Walls in Fresh Banks

ASINGLE-TRACK plate-girder struc-

ture spans the Trent River on the new
line of the Canadian Pacific Railway east

of Toronto known as the Campbellford,

Lake Ontario & Western Railway, the gen-

eral features of which were described in

the Engineering Record of June 13, 1914,

page 675. At each end of the bridge there

are high embankments and to avoid the use

of solid retaining walls on fresh banks the

abutments are wooden skeletons that per-

mit the slope of the fill to pass through

them and extend nearly to the bottom of

the first tower. The remainder of the sub-

structure consists of separate concrete

pedestals for the tower columns. These

are typical of the construction adopted for

similar conditions on this line and are pro-

vided with long anchor bolts arranged to

permit initial displacement to provide for

erection adjustment.

The abutments are three-bent framed
wooden towers seated on sills bearing on

the leveled surface of the rock fill, and are

made chiefly of 12 x 12-in. timbers and 3 x

10-in. diagonal bracing. The vertical and
batter posts are gained into the caps and
sills, and the track is carried across the top

of the tower on six 10 x 18-in. stringers. A
transverse wooden bulkhead wall about 3

ft. deep across the top of the shore bents

retains the ballast and the upper part of

the fill, while below its lower edgte the earth

slopes unimpeded through the tower at an
angle of about iy2 : 1.

Cost of Wooden Abutments

A platform of 12 x 12-in. longitudinals

on the tops of the two shore bents receives

the bearing for the plate-girder span and
also supports a pony bent under the ends
of the wooden track stringers. The abut-

ments contain about 48,000 ft. b.m. of tim-
ber, detailed in accordance with the stand-

ard plans for high trestles. Their esti-

mated cost is $960 each, as compared with
the estimated cost of $2500 for concrete

structures of the cantilever wing type used
for the Dixie Creek tube described in the
Engineering Record of Sept. 19, 1914, page
318. The assumed life is from eight to ten

years.

The pedestals for the tower columns have
footings extending from low-water level, or

from the surface of the ground, to solid

rock. They support battered shafts ex-

tending just above high-water level, or

above the surface of the ground. The tops
are 6 ft. square and the
footings are also square
except for the upstream
piers located in the river,

which are extended by
right-angle cutwaters as
shown by dotted lines in

the plan.

i
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Each pedestal was provided with two
vertical 2-in. anchor rods set in holes about

5y2 ft. deep cored out of the concrete.

These holes were 6 in. square at the top

and 8 in. square at the bottom and were
drained by a 3-in. inclined pipe. The
square top was enlarged by a 6 x 6-in.

funnel-like extension on one side to receive

the grout which was poured in to a depth

of about 21/2 ft- when the anchor bolts were
set. This left about 4 ft. of the upper end
of the bolt free to be moved in any direc-

tion in order to match the hole in the col-

umn base, and also permitted the latter to

be set in exactly the required position, after

which the holes were grouted full, fixing

Base cff Rail

vania and western New Jersey produces
more cement than any other section of the
United States—about 28 per cent of the
total production. This district showed a
decrease of more than 9 per cent in both
production and shipments. The Illinois

and northwestern Indiana district, which
is next in importance, with an annual out-

put of more than 11,000,000 bbl., showed a
slight decrease, and the Pacific coast district

(California and Washington,) which is

third in importance and produces about
8,000,000 bbl., showed a decrease of about
12 per cent. Important increases In pro-
duction and shipments were shown by New
York State, the Iowa-Missouri district, the
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FRAMING OF WOODEN ABUTMENT USED ON TRENT RIVER BRIDGE

the bolts against farther displacement.
Care was taken to exclude moisture from
the upper part of the holes before the lat-

ter were finally grouted.

The work was designed and constructed

under the direction of P. B. Motley, bridge
engineer of the Canadian Pacific Railway.

PLAN AND ELEVATIONS OF PEDESTALS

Reduced Production of Port-

land Cement in 1914
Estimate of U. S. Geological Survey Shows De-

crease of Nearly 4,000,000 Barrels— First

Decrease in History of Cement Industry

ACCORDING to preliminary returns

from all operating mills in the United
States except one it is estimated by Ernest
F. Burchard, of the U. S. Geological Survey,

that the quantity of Portland cement manu-
factured in the United States in 1914 was
approximately 88,514,000 bbl., as compared
with 92,097,131 bbl. in 1913—a decrease

of about 3,583,000 bbl., or nearly 4 per cent.

The estimated shipments during 1914 were
86,715,000 bbl., as compared with 88,689,377

bbl. in 1913, a decrease of about 1,975,000

bbl. or 2.2 per cent. On account of the

surplus of production over shipments, stocks

of cement at the mills apparently increased

more than 14 per cent, or from 11,220,328

bbl. in 1913 to 12,818,000 bbl. at the close

of 1914. It may be necessary to revise
• downward the figures for stocks, as the

estimates furnished by some producers un-

doubtedly included more or less unground
clinker, but it is believed that the figures

for production and shipments are very close

to those that will be shown later by exact

reports from cement producers.

The Lehigh district of eastern Pennsyl-

Maryland-Virginia-West Virginia district,

and the Rocky Mountain district.

Although only general statements as to

selling prices are at hand, it is evident that

the average value per barrel was slightly

lower than in 1913. Slight increases in

prices are reported from a few plants in the

Eastern States, but decreases were reported

from the majority of plants in all districts.

An analysis of the general comments on
prices shows that 65 per cent of the mills

received a lower average price for Portland

cement during the year just closed than in

1913; at 23 per cent of the mills practically

the same prices prevailed, and 12 per cent

of the manufacturers report having received

higher prices. The low prices in certain

districts have been ascribed in part to over-

production. With regard to the general

trade as indicated by the demand for ce-

ment, about 50 per cent of the manufactur-

ers suffered from adverse conditions which
developed during the last half of the year,

coincident with the foreign war. Of the

remainder, 35 per cent reported the demand
as about the same, and only 15 per cent re-

ported a better demand. Where the demand
was the best prices were little affected.

One new plant, at Superior, Neb., was
added to the list of producers during 1914,

two or three plants changed hands, and a

few that produced in 1913 were not operated

in 1914. One new mill was reported to be

under construction at Gold Hill, Ore.

Nearly 1000 Miles of New Railways
were put into operation in the Province of

Alberta, Canada, during 1914, according to

a recent consular report. The total mile-

age is now 4250, having doubled since Dec.

31. 1911.
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Water Turbine Characteristics
Method of Obtaining Characteristic Curves for High-Power
High-Speed Wheels, and Explanation of Their Application

By GEORGE H. BANCROFT
teaching Assistant in Hydraulic Machinery, University of Michigan, Ann Arbor, Mich.

IN the Engineering Record of Nov. 28,

page 585, and that of Dec. 26, 1914, page
689, Prof. S. J. Zowski, of the Univer-
sity of Michigan, presented two articles

entitled "Some Recent Tests of High-Power
High-Speed Water Turbines." The charac-
teristic curves of several such wheels are
given. Such curves as these show very
completely the true characteristics of a
wheel, and by a study of the curves the
problem of selecting a wheel for a given
installation may be solved in a very satisfac-

tory manner.
The purpose of the present article is to

show how these curves are obtained, and to
interpret them by observing their general
shape, illustrating by a few examples their

use in solving practical problems.
The characteristic curves of a wheel can

be obtained in no way other than from the
readings of an actual test made on the
wheel. The turbine should be tested at sev-

eral different gate openings, varying from
full open to nearly closed. For each gate
opening a variable speed test should be
made on the wheel covering a range of
speeds from zero to a maximum or runaway
speed. Readings should be taken for each
speed to determine the total head, brake
horsepower and quantity of water used.

From these values of head and quantity the
power input for the turbine may be com-
puted. The power output should be meas-
ured by a mechanical brake of some kind.

An electrical measurement of the power
output is not feasible, as the speed cannot be
lowered below that for maximum power.

Plotting the Curves

The computed results of the test will show
three variables for each gate opening,
namely, speed, efficiency and capacity. The
latter may be expressed either in quantity
or power. Inasmuch as the tendency of the

present practice is to base efficiency guaran-
tees on power rather than on the quantity
discharged, or gate openings, we will consider
power instead of quantity as a measure of ca-

pacity. Before using the three variables in

plotting curves, the power and speed should
be reduced to their equivalent values at some
constant head. This hfad is usually taken
as one foot. (The efficiency is not affected

by this reduction). Since the speed of the
wheel varies as the square root of the head,

we may say that the number of revolutions

under 1-ft. head is 2V, = N/\JH, where N is

the speed in revolutions per minute. The
power of the wheel is dependent on the
quantity and the head, and since the dis-

charge varies as the square root of the head,

the power varies as Hy/H. The power under
1-ft. head will then be hp, = brake

hp/HvH.
The values of hp, and the efficiency may

now be plotted, using the speeds N^ as ab-

scissae in each case. We will have then a

horsepower-speed and an efficiency-speed

curve for each gate opening. At any defi-

nite speed we will see from these curves
that the efficiency varies with the power.
Also, at any constant power the efficiency

varies with the speed. In other words, the
efficiency of the turbine is a function of two

variables, speed and power. The relation
of these three variables may be shown by a
three-dimension drawing in which the power
and speed are used as abscissae. The surface
of a solid shown in this way will represent
the characteristics of the wheel. The shape
of this surface may best be shown, in the
plan view, by contour lines which are the
loci of points of equal efficiency. The sur-
face as shown in this way may be compared

^X40444d%S66064687B
Ni-RPM Under One Foot Head

FIG. 1—CHARACTERISTICS OF 28-IN. WHEEL

to a topographical drawing of a hill, where
we have instead of line of equal elevation,

lines of equal efficiency.

Points of Equal Efficiency

Points of equal efficiency may be located

in the following way. Referring to the effi-

ciency-speed curves of Fig. 1, we see, for

example, that the ordinate of 82 per cent

cuts the efficiency curve for gate opening

0.769 at a speed o'f 45.GAT, and again at a

speed of 52.8N,. It also cuts efficiency curve

for gate opening 0.846 at a speed of 46.0Ar,

and 56.8N,. We find likewise the speeds at

which the line of 82 per cent efficiency cuts

the efficiency-speed curves for the other

gate openings. These speeds are now locat-

ed on the brake horsepower-speed curves

(shown dotted on a new sheet. Fig. 2) for

the corresponding gate opening, and a

smooth curve is drawn connecting these

points. We then have a curve which shows

all the possible combinations of speed and

power which will give 82-per cent efficiency.

This same process is followed out in de-

termining lines of equal efficiency for other

values of efficiency, and we have finally our

characteristic curves shown in Fig. 2.

It will be noticed that we have but two

points on the curves for 86-per cent and 85-

per cent efficiency. At 84 per cent we have

six points and at 83 per cent, eight points.

It would, of course, be impossible to deter-

mine the correct shape of the curves for 85-

per cent and 86-per cent efficiency from the
two points which we have located. But after
having drawn the equal-efficiency curves for

83 per cent and 84 per cent, which are well

determined, we may draw the other two by
using a little judgment. We know, for in-

stance, that the curve of 85 per cent must
have the same general shape as that for 84
per cent. Further, we see from the curves
of Fig. 1 that the gate opening 0.923 gives
an efficiency of almost 85 per cent at a speed
of 55iV„ hence the equal-efficiency curve for
85 per cent will be almost tangent to the
power curve for gate opening 0.923 at that
same speed of 55N,. Also, we see from Fig.
1 that the least speed which gives 85-per
cent efficiency is about 49N, and the maxi-
mum speed for the same efficiency is about
55iV,. The 85-per cent equal-efficiency curve
will then be tangent to these two speed val-

ues. We may now draw the curve with a
great deal of accuracy. The curve for 86
per cent may be drawn in the same way.

In drawing the curves for 75, 76, 77 and
78 per cent there might be some question as
to the points where they cross the speed of
42N^ at the lower powers. We may aid our-
selves here by plotting a curve of efficiency

upon horsepower as abscissae for a speed of

42A^,. Points for this curve are obtained by
noting the corresponding power and effi-

ciency for the different gate openings at a
speed of 42iV. as given by Fig. 1. From this

curve we may determine at just what power
we get a certain efficiency at the given
speed, and this value of power, speed and
efficiency will locate a point on the equal-

efficiency curves.

The Efficiency Hill

In drawing the curves of Fig. 1 the points

of the test should be followed out as closely

as possible and the curves should not be
smoothed out to correct what may seem to

be little irregularities in the test. All

smoothing out should be done on the equal-

efficiency curves and this may be done here

in the most rational way. The curves of

equal efficiency should show a gradual

change in curvature from one to the other,

thus giving a smooth surface to the effi-

ciency hill.

From these final curves the point of

best efficiency can now be determined with
almost absolute accuracy as the peak of the

efficiency hill. The speed of the wheel giv-

ing maximum efficiency may be termed the

best speed of the wheel.

OVERGATING

It will be seen in Fig. 2 that the equal-

efficiency curves are very crowded for maxi-
mum power. This means that the efficiency

surface is very steep here and indicates that

the wheel has a rapid decrease in efficiency

for increasing power, and therefore has
very little overload capacity. There is al-

ways a certain gate opening which gives the

maximum power, and for larger opening the

power falls off, caused by the fact that the

quantity no longer continues to increase

with the gate opening. This is what is

termed overgating and where it occurs the
equal-efficiency curves no longer continue

to envelop one another, but rather overlap,

or cross and go under each other, thus

forming a cave in the side of the efficiency

hill. This is a very important matter and
should receive a great deal of consideration

in drawing the characteristic curves, other-

wise one is likely to misjudge the overload

capacity of a wheel.
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Figs. 2, 3 and 4

—

Three Types of Wheels
In Figs. 2, 3 and 4 there are represented

characteristic curves for three different

types of wheels, each type being adapted to

a certain requirement and having decided

advantages over the other two for that par-

ticular case. In Fig. 3 the characteristic

curves show a broadness in all directions.

The wheel has a very flat power-efficiency

relation for any given speed and is capable

of developing large overloads. The charac-

teristic shown in Fig. 2 shows a broadness

in only one direction. The power-efficiency

relation for a given speed is not as good as

in the case of Fig. 3. The wheel has no

great overload capacity, but shows a high

efficiency over a greater range of speed,

therefore making it better adapted for

var>-ing heads. Fig. 4 shows a type which

is still better suited for a variable-head con-

dition, since the ridge of the efficiency hill

is inclined more toward the vertical. This

wheel also develops a greater overload than

the one represented by Fig. 2, but does not

come up to the wheel of Fig. 3 in this re-

spect.

Now let us apply these characteristic

curves to the solution of a practical prob-

lem for which we wish to make efficiency

guarantees. Let us assume that we wish to

develop continuously 6000 hp at 125 r.p.m.

The head varies from a minimum of 22 ft.

to a maximum of 32 ft., with a normal of 27

ft. Let us make our guarantees on the

basis of a wheel which has characteristics

as shown in Fig. 3. We will assume that

the wheel is to have its best speed, that is,

best efficiency, at normal head. The best

speed under 1 ft. head will then be 125/V27
= 24 r.p.m. Our 30-in. wheel (Fig. 3) has

a best speed of 4SN,. Since the speed varies

inversely as the diameter, the diameter of

our wheel of the same type will be

30 X 48/24 = 60 in. The scale of the co-

ordinates in Fig. 3 will now have to be

changed on account of the change in the

diameter of the wheel. The scale of speed

will be multiplied by the ratio of the diam-

eters (30/60). The power varies as the

ratio of the diameter squared and the scale

will be multiplied by (60/30)'. For all

heads other than normal the wheel will have

to be either overspeeded or underspeeded if

we are to maintain the speed at 125 r.p.m.

under any head. When the head goes down
to 22 ft. the wheel will have to be overspeed-

ed. The N, of our 60-in. wheel will then be

125/\/22 - 26.7, or (26.7 X 60/30) =
53.5A^, on the scale of our 30-in. wheel.

Likewise, at a 32-ft. head the wheel will

have to be underspeeded and our 60-in.

wheel will have a value of 125/V^2 =
22.17V,. On the scale of our 30-in. wheel the

speed will be 22.1 X 60/30 = 44.2A/,.

Explanation op Table

Now at the three speeds of 44.2N,, 48Ar,

and 53.5iV, of the 30-in wheel we may read

the values of efficiency and horsepower un-

der 1-ft. head and tabulate them as shown
in the accompanying table. Columns 1 and
2 show the efficiency and power as read

from the curves of the 30-in wheel. Col-

umn 3 shows the horsepower corrected for

the change in diameter. Column 4 shows
the power of the 60-in. wheel under the

given head.

The efficiency guarantees may now be

plotted for the three speeds as shown in

Fig. 5. The curves show the efficiency and
power for a single 60-in. wheel when under

22, 27 and 32-ft. head. In order that we
may develop 6000 hp at all times we must
use 6000/1200 = five wheels when the head
is down to 22 ft. At 27-ft. head we would
use 6000/1500 = four wheels at 89.4-per

cent efficiency. Under 32-ft. head three

wheels would be required.

The above example illustrates only in a

general way how the characteristic curves

45 49 53 57
Ni- Under One Foot Head

FIG. 4—CHARACTERISTICS OF WHEEL 2068

Diameter, 30 in.

Best efficiency, 83.2 per cent
Best speed, 51.8 Ni r.p.m.
Normal power, 3.20 hp
Normal K\, 92.8 (specific speed)
Designer, S. J. Zowski

may be used in making efficiency guaran-
tees. In our problem we assumed that the

wheel was to run at maximum efficiency un-
der normal head. This may be regarded as

only one of many conditions which often

arise. It may be necessary at times to de-

sign the wheel so that the maximum effi-

ciency will be at some head other than nor-

mal. In that case the wheel size will not be
figured as in the above example from the

speed at which the best efficiency is ob-

tained, but from some other speed such that

the maximum efficiency will be obtained at

the required head. Often the efficiency is

not the only important consideration and
the problem becomes of such a complex na-

X}aXXi04?444646 50 32 M 56 5B 60 62 64 66 68 m re
Ni-RPM Under One Foot Head

FIG. 2—CHAEACTERISTICS OF WHEEL 1796

Diameter, 28 In.
Beat efficiency, 86.2 per cent
Best speed, 52.2 N, r.p.m.
Normal power, 2.04 hp
Normal Ki. 74.5 (specific speed)
Designer, C. W. Lamer

^^ ^6 S8 40 4? 44 46 46 50 52 54 56 58 60 6a 64 66
Ni-RPM Under One Foot Head

FIG. 3—CHARACTERISTICS OF WHEEL 2121

Diameter, 28 in.

Best efficiency, 89.2 per cent
Best speed, 48.0 N^ r.p.m.
Normal power, 2.65 hp
Normal K\, 78.0 (specific speed)
Designer, S. J. Zows)<i
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ture as to require a great deal of careful

study before a satisfactory solution can be
obtained.

The fiow conditions of a river are often
such that the quantity of water available at

a given time requires the highest possible

efficiency under those conditions. The wheel
must then have such a diameter that it will

give maximum efficiency under the avail-

able head at that critical stage of the river.

Practical Example

Let us now figure the diameter of the
wheel for our problem stated above, assum-
ing that we are to have maximum efficiency

during the dry season when the head is 32
ft. Since the wheel is to run at 125 r.p.m.,

its speed under 1-ft. head will be 125/V32
= 22. lA^,. The diameter of our wheel should
therefore be 30 X 48/22.1 = 65 in., instead
of 60 in. Referring to the speed scale of
the 30-in. wheel the efficiency guarantees
may now be plotted at the speed of 48N, for
maximum head, at a speed of 24.1 X 65/30
= 52.2A'^, for normal head, and at 26.7 X
65/80 = 57.8N, for minimum head.
There are cases where the head varies in

such a way that the percentage of maxi-
mum overspeed is far greater than the per-
centage of underspeed. If under these con-
ditions the wheel is selected such that'it will

have best efficiency at normal head, then at
extremely low heads the speed will fall out-
side of the range of the wheel. In such
cases the wheel must be underspeeded at
normal head. This means that the diam-
eter, and consequently the power of the
wheel, is reduced, making it necessary to

install more units. We are limited then in

the choice of our wheel in two directions.

On one side we are bound by the efficiency

we are willing to allow at low head, and on
the other hand by the number of units we
could economically install.

Let us illustrate this point by considering
a case when the head has maximum, normal
and minimum values of 20, 15 -and 8 ft. re-

spectively, a speed of 100 r.p.m. being re-

quired at all times. The speed of the wheel
when reduced to 1-ft. head for the three

cases will be as follows: lOO/v'20 = 22.3N,

;

ia0/yi5 = 25.9N,; lOO/yS = 35.5N,. The
conditions require an overspeed of (35.5 —
25.9) /25.9 = 37 per cent and an underspeed
of (25.9 — 22.3) /25.9 = 13.9 per cent. Con-
sider now th5 wheel shown in Fig. 3.

' If the
wheel is selected for best speed at normal

head, then at 37 per cent overspeed it would
have a speed of 4SN^ X 1-37 = 65.8N,, which
falls outside the range of the test and gives
us no results. Let us now underspeed the
wheel 14 per cent for normal head. The
speed will be reduced from 48N, to 41.3iV,.

At 37 per cent overspeed we have 56.6N,,
which falls well within the range of the
wheel. The diameter of the wheel will be
30 X 41.3/25.9 = 48.0 in. and the maximum
power under 8-ft. h^ad will be about 3.0 X
(48.0/30.0)' X 8V8 - 173.5 hp at an effi-

ciency of 82 per cent.

This efficiency is undoubtedly greater
than would be necessary, since there is an
abundance of water at low head. We will

now make a new trial and underspeed the
wheel only 7 per cent instead of 14 per cent
for normal head. This changes the normal
speed of the wheel to 44.6A^„ which gives a
speed of 61.2iV, for 37 per cent overspeed.
The diameter of the wheel will be 30 X
44.6/25.9 = 51.75 in. and its maximum
power under 8-ft. head will be 2.95 X
(51.75/30)' X 8V8 = 198.0 hp at an effi-

ciency of 78.5 per cent, an increase in power
over the 48.0-in. wheel of 14.1 per cent.

Then in a plant where we wish to develop
1600 hp we will use eight units instead of

nine. It may be allowable to lower the effi-

ciency below 78.5 per cent, and this cut-and-

try method may then be continued until a

satisfactory solution is obtained.

When Number of Allowable Units
Governs

Often the number of units allowable is the

most important factor in determining the

size and speed conditions of a wheel. With
the wheels shown in Figs. 2 and 4 the maxi-
mum power increases with the speed.

This in itself aids in reducing the number of

wheels, since the unit power for overspeed-

ed conditions is higher than the normal unit

power. When a wheel similar to that of

Fig. 3 is used the number of wheels may be

reduced by increasing the power of each

wheel. This may be accomplished by in-

creasing the size of the wheel, which makes
it necessary to overspeed it at normal head.

If the 30-in. wheel of Fig. 3 runs at 48N,

for normal head (20 ft.) the maximum
power will be 2.65 X 20V20 = 237 hp at

89.2-per cent efficiency. If the wheel is

overspeeded to 54N, for normal head (20

ft.) the new diameter will be 30 X 54/48 =
33.7 in. and the power for a maximum effi-

Power Output OP 30-lNCH AND 60-lNCH Wheels When Run at Various Efficiencies and Speeds

/ -Nt z= 44.2- ^ r~ —Ni = 48- —2V, = 53.5
(1) (2) (3) (4) (2) (3) (4) (2) (3) (4)

Hp, of Hp, of 60-in. wheel Hp, of HpiOf Hp of 60-in, Hp.of Hp, of Hp of 60-in,
Efficiency 30-ln. 60-in. at 32-ft. 30-in. 60-in, wheel at 30-ln, 60-in, wheel at
per cent wheel wheel head wheel wheel 27-ft, head wheel wheel 22-ft. head

SO a.05 12.20 2205
81 3.03 12.10 2192
82 3.01 12.03 2180 3,06 12,23 1715 3,05 12,20 1264
83 3.00 12.00 2173 3.06 12.23 1715 3,04 12.16 1258
84 2.98 11.91 2158 3.05 12.20 1710 3,035 12.12 1255

8.5 2.92 11.78 2115 3.04 12.16 1705 3,03 12.10 • 1253
86 2.82 11.28 2040 3.02 12.09 1693 2,012 12.05 1247
S7 2.73 10,92 1975 2.93 11.72 1642
88 2.85 11.40 1597
89 2,74 10.95 1537

89 2.53 10.12 1418
88 2.-41 9.78 1358
87 2.35 9.40 1700 2,34 9.37 1312
86 2.21 8.85 1600 2,27 9.10 1272 2.665 10.65 ii62
85 2.10 8.40 1520 2.195 8,80 1230 2,545 10.18 1052

84 2.02 8.08 1462 2,12 8,60 1188 2.45 9.80 1012
83 1.92 7.68 1390 2.02 8,09 1132 2,36 9.45 977

82 1.82 7.28 1318 1,92 7,69 1075 2,24 8,97 927

81 1.75 7.00 1268 1.84 7,37 1032 2.115 8,45 875

80 1.68 6.73 1217 2.02 8.08 836

79 1.62 6.48 1172
78 1.565 6.27 1132 1.90 8.60 786

77 1.515 6.06 1096
76 1.47 5.88 1.78 7.i3 737

75 1.415 5.66
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FIG. 5—EFFICIENCY GUARANTEES

ciency of 86.6 per cent will be 2.9 X
(33.7/30)' X 20V20 = 327 hp, which is an

increase of 38 per cent.

In many power plants where there is but

little pondage the flattest possible power-

efficiency curve is required. This may often

be obtained by choosing a wheel to run at

some other than its best speed. In such

cases the maximum efficiency is lowered,

but the efficiency of the plant may be raised

considerably. This is especially true of

single-unit plants.

These various conditions mentioned above

are of prime importance in considering the

all-year efficiency of a power plant, and it is

surely this efficiency that we must always

have in mind in making a selection of a

wheel for any installation.

A Two-Mile Street Railway

Tunnel at San Francisco
City Undertakes to Build Timnel Under Twin

Peaks That Will Bring 7000 Acres of Residence

District Within 5 Minutes' Ride of .

Market Street

THE Twin Peaks tunnel, for which the

city of San Francisco recenUy awarded
a $3,372,000 contract, is planned for a

double-track electric railway, and is to pro-

vide convenient access to an area of 7Q00

acres which it is desired to develop as a

residence district, but which is at present

shut off from the city by a range of hills.

The east portal will open on Market Street,

the city's principal commercial artery, and
the west portal is in the center of the new
home-site tract. The length between por-

tals of the new tunnel will be 12,000 ft. and
the time of transit for express trains is

estimated at 5 min.

Funds for the construction of the tunnel

have been obtained by assessments on prop-

erty that will be benefited by the improve-

ment. The total cost, including right-of-

way lands, is estimated at $3,994,289, and
of this amount $3,§98,972 will be contrib-

uted by the 4153-acre tract west of Twin
Peaks. The remainder will be assessed

from the 660-acre tract east of the peaks.

The rate of assessment ranges from Vo to

3y2 cents per square foot, averaging about
2 cents. Property owners have the option

of paying these assessments in full, or in

ten annual installments, deferred payments
bearing 7 per cent interest.

Alignment and Material

The selection of tunnel grades was in-

fluenced by two considerations, the desira-

bility of locating a station within a reason-

able distance below the surface at a point

about 3000 ft. from the west portal, to be
known as Laguna Honda station, and the
necessity for keeping the grade down to a
maximum that would permit of high speed.

Both these considerations were satisfied by
an ascending 3-per cent grade from the east

portal to Laguna Honda station and a
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descending grade of 1.15 per cent from this

point to the west portal. On curves the

maximum grade was reduced to 2.87 per

cent
Two stations are to be provided. Of

these the most important will be Laguna
Honda station which will be located 62 ft.

below the surface. Beside the tracks in

this station, platforms 10 ft, wide and 300
ft. long will be built and six 50-passenger

elevators are to be installed. All of the

surface depots are to be reinforced concrete

structures finished in the Mission style of

architecture.

In order to ascertain the character of the

material to be encountered borings were
made along the route at intervals of about
350 ft. These borings indicated that, for a

distance of 5000 ft. on the westerly end,

sand and incipient sandstone will be encoun-

tered, passing then into hard Franciscan
sandstone for a distance of 4500 ft. and
emerging therefrom into a red sandy clay

for the remaining 2500 ft. to the easterly

portal.

The inside dimensions adopted for the

tunnel proper are 25 x 18 ft., and as the

borings indicate the presence of consid-

erable water, the arch is to be practically

semicircular. In the floor design an in-

verted arch will be used. Throughout the

length of the tunnel the contractor is given

the option of using brick or concrete in the

upper portion of the arch ring, but concrete

is specified for the remainder of the cross-

section. Limited clearance near the east

portal will prevent the use of the standard
curve arch on this part of the line, and for

a distance of about 1650 ft. a double com-
partment subway with a slab top was de-

signed.

Drainage and Ventilation .

A vitrified pipe is to be laid beneath the
crushed rock ballast to carry off the seep-

age water which will gain access to the
tunnel through weep holes placed in the
base of the walls at intervals of about 25
ft. Near stations where leaks would be
particularly unsightly, three-ply felt water-
proofing is to be laid on the top and sides

of the structure and covered with porous
tile so that seepage can readily percolate
to the weep holes. Throughout the entire
tunnel a 12-per cent mixture of hydrated
lime will be added to the concrete as a water
proofing measure, and in addition a rich

mixture of cement and sand is to be applied
to the interior surface with a cement gun.
A horizontal slab of concrete is to run

through the tunnel 5 ft. Below the crown of

the arch so as to close off this part of the
cross-section for service as an air duct.

This slab will have a thickness of 4 in. and
a span of 19 ft., its wfeight being supported
by 1 in. steel rods from the arch above
spaced 10 ft. apart on center line. Motor
driven blowers in two ventilating shafts
will force fresh air down into this duct
whence it will escape into the main tunnel
through openings controlled by dampers,
and will find its way out at stations or
portals. The design will permit of the use
of either a third rail or trolley system and
the location, and elevation of the eastern
portal are such that the tunnel can be con-
tinued as a subway under Market Street
with but slight alterations.

Plans and specifications were prepared
by M. M. O'Shaughnessy, city engineer of
San Francisco, and the contract is held by
R. C. Storrie & Company who have until
June, 1917, to complete the work.

Lake Traverses on Railroad

Preliminary Work
Advantageous Use of Canoes in Making Quick

Stadia Surveys in Unmapped Regions with

Numerous Bodies of Water

By J. A. MAC DONALD
Ottawa, Canada

IN running preliminary line for railways

in new and unexplored localities it is

necessary to traverse the lakes and other

larger bodies of water to determine which
side of the water is the more suitable for

the line. In making these traverses stadia

can well be used for measuring distance
and rise and fall of the ground, and for ob-

taining the other necessary topographical
features of the country. Such a stadia

party should consist of the surveyor, as-

sistant, two rodmen and two axemen.
There should be a small boat or canoe,

which may also contain another man. A
folding boat will be found the most con-
venient.

The traverse of a lake is made from one
or more instrument stations or hubs, at or
near the shore, the rodmen following the
bank and giving side shots suitable dis-

tances apart. For rivers and narrow lakes

there is an advantage in keeping one rod-

man on each side and surveying both sides

at the same time. On wide lakes the sur-

vey will be made on one side only, the front
rodman traveling away from while the rear
rodman travels toward the surveyor.

The methods herein described were used
by the writer on the Grand Trunk Pacific

Railway. The country through which we
were running our preliminary line had
never been surveyed or mapped—in fact,

much of it had never been set foot on by
other than Indian hunters in remote times.

It was necessary, therefore, to explore the
country to some extent, at least in the
immediate vicinity of the line. Lakes were
very numerous in that country. We would
usually strike one about every mile or two.
It was necessary for us to carry six Peter-

borough canoes with our party.

Two Parties

In nearly all cases we divided our stadia

gang into two parties, using two canoes.

The first party for rapid work was made up
of the surveyor himself, a rodman, a picket-

man, usually the head chainman, who also

set the hubs, and one or two axemen, who
also took charge of the canoe when moving
to the next instrument station, and who
gave side shots. The second party usually

consisted of the assistant or the transitman,
a picketman, a rodman and one or two axe-

men. This party also had a boat of some
sort.

Beginning at a station of the preliminary
line near the bank of the lake, the instru-

mentman set up his transit, got his back-
sight and was ready to begin operations.

Meanwhile the chief, with his party, found
a suitable station for the next hub, which
might happen to be a rock or ledge in the

lake. If the lake or other body of water
is wide, there are many advantages in set-

ting up on a small island, as observations

may be obtained to both banks. When the

instrumentman was ready his rodman got
into the canoe and began to give shots at

various places along the banks of the lake.

After the foresight on the next station had
been given the head party took side shots

in the vicinity before moving forward to

set the next hub. The transitman's rodman

and assistants, who had been giving him
side shots, returned to the transit station

and conveyed him to the next station. The
picketman did not remain to give the back-

sight, but simply set up a crosshead for the

purpose.

To facilitate the plotting of the traverse

by the draftsman, a rough sketch of the

water body was made on the right-hand

page of the field book on the cross-section

paper. The boatmen were instructed to

paddle in as near a straight line as possible

from one station to another, no matter
what the direction might be. The line in

the center of the page of the field book
represented a straight line from station to

station and the offsets are always at right

angles to the direction. This made a dis-

torted map, not at all like its true position,

but gave the necessary information to the

draftsman in camp who had never seen the

lake or traverse.

Estimating Distances on Water

To make a fairly good sketch the instru-

mentman must be able to estimate distances

on water. This he can usually do, but only

after some experience. The amateur will

greatly under-estimate distances over

water; what he would consider but 600

ft. will probably be 800 ft. By observation

of side shots, however, the instrumentman
will soon be able to gage these distances

correctly from his position to the banks,

and also the distances from either station.

The surveyor in charge of the first party

also took notes of whatever was thought
to be useful for mapping, and with this

double information obtained rapidly by the

two units, working both independently and
in unison, a mass of notes, topographical

and otherwise, was obtained and brought
into camp.
The field notes and rough sketch were

plotted on the regular maps in camp by
the draftsmen. There were usually two,

one a small scale map of say 5000 ft. to the

inch, and the other the regular 400-ft. scale

plan.

In sighting on the water, or from bank to

bank, there was seldom a vertical angle to

read, as the water level precluded this pos-

sibility, unless there were deep rapids, as

on some rivers, in which case the vertical

angle had to be recorded and the proper

distance, correction made. Bu]; this was
necessary, if at all, only on the main line,

and seldom or never on side shots.

With two gangs of three or four men
each, it is possible to traverse 10 or 15 mi.

of lake or river in a day, and if sufficient

topography is taken, and carefully mapped,
the location line may be projected there-

from. In other cases the data obtained

in the traversing may show where a more
suitable preliminary line may run. In a

new and only as yet partly explored coun-

try like much of Canada, the necessity for

much traversing on preliminary railway

lines is apparent.

PuMBs TO Handle Storm Water from
a 9 1/2 -ft. concrete sewer are being installed

at Sacramento, Cal. The sewer main enters

the sump house below sea level, and the

effluent is delivered under pressure through
a 71/^-ft. main into the Sacramento River.

The sump house is being equipped with
tnree 30-in. and two 22-in. pumps, and the

building is planned so as to accommodate
more pumps when the amount of water to

be handled requires it.
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Heavy Car Dumping Plant

Moved 214 Feet in 2)4 Days
Steel Tower, 116 Feet High, Machinery, Boilers

and Coal Pockets, Weighing 800 Tons, Were
Handled as a Unit on Rollers

THE 800-ton steel-tower car-dumping
plant of the Erie Railroad, at Cleveland,

was recently moved 214 ft. in 2
'/a days, to

its new foundation on the west bank of the
Cuyahoga River. Although the plant was
put in operation less than three years ago,

the proposed construction nearby of one of

the piers of the high level Detroit-Superior
viaduct formed such an obstruction that

the car-dumping plant could no longer be
profitably operated in this place, and it be-

came necessary to move it to the new site

between Dec. 1, 1913, and May 1, 1914. The
work was successfully executed by the John
Eichleay Jr. Company, Pittsburgh. The
company reinforced the structure, raised it,

moved it, turned it partly around, moved it

farther and lowered it to bearing on the

new foundation in thirty days with stand-

ard apparatus consisting principally of

beams, timbers, rollers and jackscrews.

Tower 116 Feet High

The plant moved consisted of a number
of large and awkward structures and their

machinery, which included the four-post

steel tower 116 ft. high, weighing about

330 tons, the 140-ton engine and machinery,

the 200-ton boilers and settings, coal pock-

ets, engine houses, and a 111-ft. smokestack.

The plant occupied a space 40 ft. wide and
198 ft. long. The tower is 38y2 ft. wide and
56 ft. long on centers of columns, with a

load of 250 tons on the front columns and
80 tons on the rear columns.

For part of the distance the plant was
moved over a wide concrete slab 8 ft. deep

with sufficient strength, and enough foun-

dation piles to distribute and support the

load safely. For a distance of 98 ft. it was

moved over a platform supported on trans-

verse bents 6 ft. apart, each consisting of

five vertical and three battered piles driven

in hard clay. On this account it was neces-

sary to distribute the load and reduce the

load per pile to about 9 tons, which was ac-
complished so successfully that the plant
was moved across it without serious settle-
ment. A pile trestle was built to carry the
tracks to the new site, the new foundation
was built on 235 piles. The contract was
awarded for moving the plant as a single
unit in competition with two other bids re-

ceived for moving it by the method of dis-

membering and re-erecting.

Bracing, Lifting and Transporting

The three Sterling boilers and their brick
setting were securely clamped by I-beams,
and the walls were needled, jacked up and
seated on a timber grillage which received
the rest of the plant excepting the two front
columns of the tower. The base plate in

each front tower column was seated on the
bottom flanges of a pair of 24-in. I-beams,
16 ft. long, with their upper flanges cut to

clear the column and bolted securely to it.

These pairs of I-beams were set on three
lines of longitudinal 12-in. I-beams 50 ft.

long, which formed sills for the front half

of the tower. The center sets of I-beams
were only 18 ft. long, but the outer sets, 40
ft. long, overlapped 7 ft. at the center, mak-
ing continuous lines over 70 ft. long extend-

ing beyond both ends of the tower.

The transverse planks, 14 ft. long, placed

under the bottom flanges of the I-beams,

afforded bearing for the short upper tracks

;

8-in. wooden rollers, 4 ft. long, ran on oak
planks laid on the top flanges of two pairs

"of continuous longitudinal I-beams for each

set of rollers. Each of the upper track

pieces was beveled at both ends to allow

the movable rollers to engage it at once

and clear it easily at the rear end, thus af-

fording simultaneously, full bearings for

sets of four rollers, with another loose roller

between each set. The lower track beams
were seated on the 20-in. I-beam cap of the

pile bent.

The 12 x 12-in. transverse timbers, 8 ft.

part, were seated at one end on the upper

12-in. I-beams and extended across the full

width of the tower, being also supported

at the center and at the rear end on two

more longitudinal lines or rollers supported

on cribbing.

CAK-DUMPING PLANT IN TRANSIT

The weight of the coal pockets, smoke-
stack, engine, machinery, and the remain-
der of the plant was transferred to the
timber platform and the different portions

of the structure and the framework were
braced to prevent displacement or distor-

tion. The structure was raised 35 in. in

21/2 days by 230 jack-screws, and was sup-

ported on 350 rollers.

Two ten-part tackles were attached to

the grillage supporting the plant and were
operated by two-horse windlasses by which
the whole plant was moved forward at the

rate of 8 in. per minute. In one day the

structure was moved 120 ft. and then, be-

ing allowed to remain standing over night,

produced a settlement in the grillage of

only % in., which was considered due to

the compression of the timber. The con-

nections of the steam pipes to the boilers

and engine were maintained without in-

jury during the moving operation, and the

brick setting of the boilers was not cracked.

The work was executed under the di-

rection of W. W. Drinker, principal assist-

ant engineer. Emil Dauenhauer was su-

perintendent for the contractor.

24'ISO*

Front Elevation
Sectional Elevation A-A

PLAN AND ELEVATIONS OF TIMBER WORK USED IN MOVING HEAVY CAR-DUMPING PLANT AT CLEVELAND



50 ENGINEERING RECORD Vol. 71, No. 2

Fireproof Ice- House at Lake Hopatcong
Design and Erection of a 900-Ton Steel-Frame and Hollow-Tile Build-

ing with 78-Ft. Unbraced Columns Which Replaced Wooden Structure

THE ice-house at Lake Hopatcong, N. J.,

is notable for its large dimensions,
type of wall construction, mechanical equip-

ment, ventilation and insulation, and the

unbraced length of its columns. These fea-

tures, together with construction details

and the special wind-bracing system, sus-

pended floor ^^d movable conveyor plat-

form are described in this article.

Heretofore wood construction has been

universally used for ice-houses, but when
in the summer of 1912 the Mountain Ice

Company lost a large house and stock

through fire at Lake Hopatcong, it decided

to break precedents by constructing a tile

and steel building. The advantages gained

by the insulation in this construction more
than balanced the increased cost over wood,

and it is believed that this plant, described,

is a pioneer in such' use of fireproof ma-
terials.

General Features

The building, planned to store 90,000

tons of ice, is 250 ft.^ide by 326 ft. long,

and consists of ten separate storage rooms,

each 50 ft. wide by 150 ft. long, with a

center conveyor aisle 25 ft. wide, from
which ice is distributed into the five rooms
on each side. The building is located 200

ft. from the shore of the lake, with a

double-track railroad close to the shore

wall. An inclined steel bridge, supported

on steel towers, carries the ice conveyor

from the water level over the railroad tracks

into the central aisle. About 100 ft. from the

rear or land side wall, there is an 18 x 32-

ft. tower, which houses the operating ma-
chinery. The floor of the first pair of

houses is placed 5 ft. above the track, and

the floors of each succeeding pair step up

by 2 ft. each, so as to provide drainage

toward the lake.

In the wall of each room next to the con-

veyor aisle there are two doorways 6 ft.

wide for the full height of the room to

provide for rapid storage of the ice in the

winter season, and at the ends of the build-

ing, in the center of each room, a similar

doorway gives opportunity for taking out

the ice in summer.

The roof trusses are spaced 21 ft. 6 in.

apart, and the columns are successively

shortened, so that the roof pitches both

ways from the center to the ends of the

building.

.The ceiling, or loft floor, is suspended

from the roof by means of steel straps.

of 50 X 150 ft. by 50 ft. high has no interior

bracing to interfere with the ice storage.

The total weight of the steel work is 900
tons, and the heaviest piece weighs about
four tons. The columns in the front, or

lake side, wall at the center next to the

conveyor aisle are 80 ft. long.

Conveying System

The ice is taken from the lake on a

double-chain endless conveyor. It is planed

to size on the incline, and then passes to

the center aisle of the building, where it is

discharged into any of the storage rooms.

The conveyor is driven by an electric mo-
tor in the rear tower, and is carried through
the building on steel platforms connected
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which vary in length so as to keep the ceil-

ing level. It is constructed of tongue-and-

groove cypress boards, treated with Ave-
naries Carbolineum and covered with wa-
terproof insulating paper.

The height of the lowest room is 57 ft.

from floor to loft, and an important feature

of all the rooms is the fact that this space
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by hinged joints, and suspended from steel

cable drums placed under the roof. As the
rooms are filled, the platforms are raised,

and the varying length of the conveyor
chain required for the different positions

is adjusted by an automatic takeup. As con-

siderable trouble is at times experienced
in disposing of the planer chips, the rear

tower has been placed 100 ft. from the
building, so that the excess may be dumped
behind the building, and allowed to melt
in warm weather.

Wall Construction and Insulation

The exterior walls are double, and are

built of two courses of 5 x 5 x 18-in. vitrified,

single-duct, conduit-tile, laid horizontally

and parallel to the plane of the wall, thus
providing longitudinal closed air cells.

The wall is 38 in. thick, made up in each
course of two pairs of tiles, giving two out-

side walls 101/2 to 11 in. thick, with an in-

terior space about 16 in. thick, which is

filled with sawdust up to the loft floor.

The loft floor also is covered 1 ft. deep
with sawdust. The walls are tied together

with 2 X 3/16-in. galvanized wall ties, spaced

5 ft. apart horizontally, and 4 ft. vertically.

The partition walls are IOV2 in. thick,

made up of two courses of conduit tiles.

The foundations are of concrete, and are

made with double walls 12 in. thick, ex-

tending down 4 ft. below the floor line.

They are sealed at the bottom with water-

proof concrete. Between them is a 16-in.

closed space filled with sawdust, thus car-

rying the insulation below the floors of

the storage room. The partitions, or divi-
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LONGITUDINAL AND TRANSVERSE SECTIONAL ELEVATIONS OF LAKE HOPATCONG ICE-HOUSE
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LOCATIONS GIVEN ON PLAN

sion walls between the rooms, are without

doors, and the rooms are accessible either

from the two doors in the central aisle, the

door in the outside, or, after the ice supply

has been housed and these doors are sealed,

through traps in the loft. The loft is venti-

lated by tiles run through the walls trans-

versely, so as to give a number of open-

ings 4 in. square.

Structural Steelwork

The latticed roof trusses are 6 ft. 3 in.

deep, and, except at the end walls, are

knee-braced to the interior columns. The
12-in. I-beam purlins are supported on the

top flanges of the trusses, and carry tongue-

and-groove planks covered by tar and gravel

roofing. The wind pressure, assumed at

30 lb. per square foot, is resisted on the

end walls by six longitudinal exterior and

partition walls which frame into them.

These walls are X-braced between the col-

umns in the insulation space between the

inner and outer walls. The latticed door

columns in the center of the wall of each

room are 24 in. deep, and assist in carry-

ing the wind load to the roof trusses, where

it is distributed to the walls by means of

bracing. The wind pressure on the side

walls of the building is resisted by the

horizontal wind trusses in the planes of

the bottom chords of the roof trusses. These

trusses are riveted latticed girders 18 ft.

91/2 in. deep, with wide connection plates

fiefd-riveted to the bottom flanges of the

roof trusses.

All of the columns have I-shaped cross-

sections, most of them built up of a solid

web-plate and two pair of flange angles

similar to column C 90 shown in one of the

drawings, which is typical of the regular in-

terior columns. The columns adjacent to

the center aisle are similar to column C 75,

and are provided with gusset plates shop-

riveted to the webs to afford connections

for the X-bracing. The corner wall column

and some of the others are single H-beams,

similar to column C 111. The special wind

columns in the end walls are made with

three pairs of flange angles and two sets

of web lattice bars, as shown in the detail

of typical column C 66.

Erection of Steelwork

The structural steelwork was delivered on

the railroad tracks running parallel and

adjacent to the lake side of the building,

and before any erection was begun, was

all unloaded and distributed by a steel-

tower traveler 30 ft. square and 30 ft. high,

equipped with two 80-ft. steel booms and

two 40-hp Mundy hoisting engines. The

traveler track was laid on the floor of the

second pair of rooms from the lake side,

and ran through both rooms and the cen-

ter aisle, a distance of about 300 ft. The

80-ft. boom next to the track lifted all of
the material from the cars, and the boom
on the shore side took the material required
for the upper rooms from the lake-side

boom, and distributed it in the third pair
of rooms from the lake. After the steel

was all distributed, the traveler was blocked
up 4 ft., the wheels were turned 90 deg.,

and it was run to the fourth room from the

lake side. Another track was laid in this

pair of rooms for the full length of the

building, and running on it, the traveler

erected all the steel for the three pairs of

rooms farthest away from the lake. After
this was completed, the traveler went back
to its old position and completed the erec-

tion of the last two pairs of rooms. All

the steel was unloaded and distributed in

seven working days, and erected in eighteen

working days, by an average working force

of sixteen men. The riveta were driven

by four gangs with pneumatic hammers.
The building was designed for the Moun-

tain Ice Company by Andrew D. Chidsey,

architect and engineer, of Easton, Pa. The
steelwork was fabricated and erected by

Lewis F. Shoemaker & Company, of New
York and Pottstown, of which Lewis D.

Rights is contracting manager.

Pavement Cuts in the central business

district of Chicago, according to investiga-

tions by Louis A. Dumond, engineer of the

Chicago Association of Commerce's com-

mittee on "downtown streets," number more
than 50,000 annually. In 1911 in the loop

district alone, 1500 openings are torn in its

pavements, varying in length from 2 to 8

ft. Since that time this number has been

increased. In fact in one year since 1911

over 4,000 openings were made in this dis-

trict. In 1903 21,000 openings were made
in the pavements in the entire city and 10

yr. later this figure has been increased two

and one-half times.
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Motor Trucks and Trailers in

Freight Houses
E. H. Lee Gives His Experience as to How to

Obtain Maximum Efficiency in Handling

Less-Than-Carload-Lot Freight

ABOUT two years ago an investigation

was made by E. H. Lee, vice-president

and chief engineer of the Chicago & Western

Indiana Railroad and the Belt Railway of

Chicago of the methods and costs of han-

dling less-than-carload-lot freight at out-

bound freight houses and on transfer plat-

forms. Accurate observations were made
of the performance of the one motor truck

the company had in service at that time at

its outbound freight house in Chicago. The
data obtained were so satisfactory that two
additional motor trucks were purchased and

put into service. Since that time the com-

pan>' has effected various improvements in

4. Motor trucks, when used as tractors,

can handle practically all kinds of less-than-

carload-lot freight.

5. Motor trucks need wide station plat-

forms and open runways wide enough to

permit two motor-truck trains to pass each

other in order to secure the best results.

6. "Fouling points" or "interferences"

should be reduced or eliminated entirely.

7. In motor-truck operation, distance is

a relatively unimportant factor, for once

a train is made up and in motion the cost

per ton per 100 ft. is low.

8. Under fair conditions, on an ordinary

freight platform, where the motor must
operate largely as a way freight, it can

handle from 150 to 200 tons per day per

motor, and truck from 10 to 15 ton-miles.

9. Under ideal conditions, where the

motor can operate as a "through freight,"

i. e., pull a solid train of five or more
trailers from origin to destination without

Wood Block Pavement with-

out Cushion Layer of Sand
Experimental Section in Business Center of Chicago
Laid Directly on Concrete Base and Covered

with Hot Pitch and Sand

FOLLOWING European practice in the
omission of a sand cushion Chicago has

recently completed an experimental wood
block pavement in front of the post office

on the Dearborn Street side. The fact that

no sand cushion was used between the

blocks and the 8-in. concrete slab made it

necessary to give the latter a sidewalk

finish. On that portion between Jackson
Boulevard and Quincy Street hot asphalt

was spread over the concrete immediately

before the blocks were laid. For the re-

mainder of the pavement, north to Adams
Street, the blocks were placed on the bare
concrete and covered with a coat of hot

^m
LAYING WOOD BLOCK ON BARE CONCRETE BASE FINISHING WITH COAT OF HOT PITCH AND SAND

its system of trucking, including the use of

trailers, and on Sept. 4, 1914, another series

of performance tests were made. In the

November "Bulletin" of the American Rail-

way Engineering Association, Mr. Lee dis-

cusses the subject at length, and presents

various tabulated data. His conclusions are
as follows:

1. Motor trucks when used without
trailers, tend to decrease the cost of truck-

ing freight, because they form single units

of higher capacity and greater speed than
do men with two-wheel trucks ; but as their

cost of operation (per day) is greater than
the cost of a man and a two-wheel truck,

the saving is not large, and unless condi^

tions are favorable (long haul, heavy pack-
ages, etc.), no saving is made. When com-
pared with a man and a four-wheel (plat-

form) truck, there is no saving, for the two
have about the same carrying capacity, and
the higher speed of the motor is more than
offset by its greater cost of operation.

2. When used as power for hauling loaded
four-wheel trucks as trailers, motor trucks
show favorable results and greatly decrease
the costs per ton. They can pull six times
the load at twice the speed of a man with a
four-wheel truck, at about twice the ex-

pense. Motor trucks should therefore be
used to haul and not to carry freight.

Under such a system they form an efficient,

reliable and economical means of trucking
freight.

3. To insure full train loads an ample
supply of four-wheel or six-wheel trucks
and dollies is necessary.

stop and with few or no delays, a motor can
probably be expected to handle from 250
to 500 tons per day, or do from 30 to 60-

ton-miles of trucking.

10. The substitution of the four-wheel
truck for the two-wheel truck, if conditions

warrant, while it saves money, is. particu-

larly valuable because it may be a pre-

liminary step to the use of one or more
motor trucks, if volume of tonnage and
local conditions indicate the need of a
tractor. This method of procedure also

eliminates the danger of installing motor
trucks at a heavy investment expense, to

perform work which the four-wheel truck

used as a trailer will do more economically.

Gross Operating Revenues for October,
1914, on the large steam railroads of the

United States, according to a bulletin issued

by the Bureau of Railway Economics, were
$1169 per mile, showing a decrease of $145

.

or 11.0 per cent as compared with October,

1913. Operating expenses were $786, a de-

crease of $105 or 11.8 per cent. Net oper-

ating revenues, therefore, were $383—a de-

crease of $40 or 9.4 per cent, and operating
income was $332—a decrease of $39 or 10.6

per cent. The operating ratio was 67.3

per cent, as compared with 67.8 per cent in

October, 1913, and 63.0 per cent in October
1912. Considering the three main districts,

the respective ratios for October, 1914, and
October, 1913, were as follows: Eastern
district, 70.5 and 73.6; Southern 73.7 and
68.3; Western, 61.9 and 61.8.

pitch and sand. Blocks of yellow pine were
purchased under the standard specifications

of the Chicago Board of Local Improve-
ments, which prescribe the use of 12 lb. of
creosote oil.

The main reason for the experiment, as
given by the city officials, is to find some
method which will avoid the shifting of the
sand cushion under vibration due to street

cars and team traffic. Experience with
blocks laid on bare concrete in Europe, as
ascertained last summer by L. E. McGann,
commissioner of public works, indicated
that the method had merit.

Traffic Census

The post office block was considered an
excellent place for an accelerated test of the
method as the heavy traffic is augmented
by numerous teams which stand along the
curb while second class mail is being un-
loaded. A traffic census as taken by the
Citizen's Street Cleaning Bureau between
8 a. m. and 5 p. m. is as follows : Feb. 28,

1907, 2557 vehicles; March 6, 1911, 3005
vehicles; August 25, 1912, 3103 vehicles;

August 12, 1913, 2711 vehicles; March 12,

1914, 2910 vehicles.

In 1914 the traffic consisted, on a daily

average, of 2050 horse-drawn vehicles, 53
mounted horses, 568 motor cars, 232 motor
trucks and 7 motorcycles. During the same
period 478 street cars passed the observer.
On blocks north and south of the post of-

fice the total number of vehicles on Dear-
born Street was 2546 and 2263, both less

than in front of the post office. While the
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pavement in question did not receive its

proper proportion of the passing traffic, the

actual wear due to the standing teams un-

doubtedly compensated to no small extent.

Warped Concrete Surfaces

One of the most difficult parts of the new
work was to obtain the proper warped sur-

faces due to the rise and fall of the gutt6r

elevation between inlets to the level grade

at the rail and to the corresponding eleva-

tions on the parabolic curves half way be-

tween the rail and curb. Only the west side

of the street, 16.6 ft. wide from curb to rail,

was paved. On top of the main body of the

concrete, 1 x 6-in. dressed boards were se-

cured at the rail and curb and bent over

stakes set at the center. These boards

were laid flat, 12 ft. apart, and a screed

was used to strike off the lV2-in. coat of

1 :3 mortar. Finishing was done from a

bridge with a wood float about I'/g ft. long.

For most of the work a Rapid mixer was
used, the material being dumped back of

the work on the subgrade. On account of

congestion the last section of the concrete

was hand mixed from materials stored on

the sidewalk.

The work was done under the direction of

Walter Leininger, superintendent of streets.

Ul
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on the south end of the block. Aa shown in

the photographs it comprises sections of

wood blocks laid on end between binding

strips. This type is used on the up-grade

side of bridge approaches, but alternate

strips are dropped slightly to give horses a

toe hold. While few of the pavement sec-

tions actually gave way the blocks split up

hadly and the wear on the strips was such

as to make the pavement uneven.

Wood Block Pavement After

6 Years' Service
Greatest Wear Occurred at Longitudinal Joints

But Blocks Were of Sufficient Value to Relay

on Approach to Ash Dump

THE condition of the Shuman wood block

pavement laid on the north end of the

post office block in Chicago in September,

1908, is indicated in the accompanying
photographs and shows the greatest wear
at the longitudinal joints. After 6 years

of use the blocks are still of sufficient value

to relay on an approach to one of the city

ash dumps. The pavement is used on the

lift bridges in Chicago largely on account

of its lightness. It consists of 1-in. maple
strips 21/2 to 3 in. deep dipped in hot as-

phalt and then bolted together flatwise in

2 X 4-ft. blocks. A top dressing of hot as-

phalt and sand is supposed to be applied

at sufficiently frequent intervals to keep the

maple from being exposed to appreciable

wear. If this is not done moisture aids de-

cays and the surface soon wears away rapid-

ly under. team traffic. The pavement is not

recommended by the officials for street traf-

fic and it was placed in front of the post

office largely as an experiment. It can be

laid quickly and removed and relaid in

SLOTTED AND SMOOTH SURFACES FOR UP
AND DOWN GRADES

sections. Dearborn street at this point is

full of underground conduits requiring fre-

quent inspection. Interruption of the mail

delivery service was a serious matter and
as the city at large had to pay for the

pavements the experiment could be carried

out in the heart of Chicago without the

interference of abutting property owners.

The pavement was made of strips 5 in. deep

instead of 3 in., as is usual for bridge work,

and the sections were spiked to asphalted

pfanks laid as mud sills.

A variation of the above type was laid

WEAK ON PAVfcMfcNTS SIX YEARS OLD

Underground Utility Galleries

for Downtown Chicago
Abstract of Progress Report on Relief from Sub-

surface Congestion—Sub-Sidewalk Space Best

Adapted to Comprehensive Gallery System

BEFORE embarking on a program pro-

viding underground galleries for pub-

lic service utilities in Chicago, three ques-

tions must be answered, according to John

W. Alvord and C. B. Burdick in a progress

report recently submitted by them to the

Commission on Downtown Municipal Im-

provements : Are utility galleries economi-

cally possible for the entire district or for

certain streets, or is their construction war-

ranted in connection with new improve-

ments, such as the widening of Twelfth

Street, the Michigan Boulevard link, sub-

ways and downtown paving?

The 50-page report states that not enough

information is at hand to answer these

questions. A comprehensive answer re-

quires the co-operation of the public utility

companies. The necessary studies to be

made involve a determination of the cost

to change the conduits from their present

locations to a gallery; of the future needs,

and probable saving possible to effect by

gallery occupancy, of the cost and fixed

charges for galleries; and, finally, a com-

parison must be made of all costs and

benefits.

CONCLUSIONS

Some of the findings and principal con-

clusions evolved from the data in hand are

as follows: In the 21-mile district north of

Twelfth Street and south and east of the

Chicago River, the 120 acres of pavement

are valued at $2,000,000. Beneath the

pavements lie 220 mi. of pipe and conduits

plus an equal mileage of service connec-

tions. Pavement openings range from 2000

to 4500 in number, and the aggregate area

in 1913 was more than 10 acres. In 20

years the occupancy of the district will be

not less than twice that at present and will

ultimately reach three to four times that

at present. Though facilities must be en-

larged the conduits now occupy all avail-

B. PAVEMENT SECTION REMOVED FOR UNDERGROUND REPAIRS CRACKED BLOCKS AND WORN STRIPS IN PAVEMENT
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able space, but under an orderly arrange-

ment the space is sufficient indefinitely.

Experience in London indicates that the

change is not financially feasible except

where streets are opened. In Chicago

buildings are higher; a new sewer system,

a high-pressure fire-protection system and
subways must soon be installed. None of

these problems can be solved rightly without

caring for the utilities.

Savings by the use of galleries are $200,-

000 to $400,000 annually for street open-

ings. There is to be expected a reduction in

permanent maintenance cost of conduits,

longer life for. pavements, reduced operat-

ing cost of utilities, saving in cost of ex-

tensions, reduced leakage of gas aod water,

and a value to the public of good streets

and decreased interference with travel.

Rough estimates place the reproduction

cost of sub-street utilities, public and pri-

vate, between $10,000,000 and $13,000,000.

Suggested Means of Relief

Underground subways are the most fre-

quently discussed means for relief, but

there is no precedent existing in this coun-

tr>-. A location in alleys is desirable in so

far as alleys are available. The sub-side-

walk space has the advantage of surround-

ing each block so that new service connec-

tions can be made at a minimum expense,

and there will be the least disturbance

to continuous service. Construction could

proceed at a minimum cost, for at least

one side and the roof are already built

on two-thirds of the street frontage. It is

considered that this location is the best

adapted to the gradual accomplishment of

a comprehensive gallery system, but seri-

ous objection will undoubtedly arise from
the present private occupancies.

Reinforced-Concrete Highway
Trestle

Loadings, Distribution for Maximum Stress and

Design of Standard Structure for the

State of Arizona

By S. M. GOTTEN
Chief Draftsman, Department of State Engineer,

Phoenix, Ariz.

AREINFORCED - CONCRETE trestle

with 16V'2-ft. spans combining economy
and simplicity of outline with strength and
light dimensions has been designed by the

writer under the direction of T. F. Nichols,

office engineer in the Engineering Depart-
ment of the State of Arizona. The dimen-
sions of the trestle are shown in the accom-
panying drawing. The pier web, or wall

l)etween supporting columns of bents, is to

be carried 2 ft. above high water when the

stream is subject to high floods and carries

much drift, or as high as the prevailing

conditions may suggest.

Assumed Loadings

For the design the following live and
dead loads were assumed : Live load, 20-ton

road roller with two-fifths of its weight on
the front axle and three-fifths on the rear,

axles 11 ft. on centers, front wheel 4 ft.

wide, rear wheels 2 ft. wide and 5 ft." on
centers; no impact allowance; dead load,

applicable weight of structure assuming a
unit weight of 150 lb. per cubic foot for
reinforced concrete and 100 lb. per cubic

foot for surfacing.

The positions of the roller giving maxi-
mum bending moments on the structure

were determined. The dead weight was

assumed as being uniformly distributed

with one exception. For the central beam
the maximum bending moment was found to

occur when the rear wheels of the roller

were placed at its center equidistant from it

on either side, with the load assumed to be

distributed over 41/2 ft. longitudinally; for

the curb beams, when one rear wheel was
alongside of it at its center and its weight

acted as a concentrated load; for the cross

beams, when the maximum roller load was
concentrated at its center. The position of

the roller giving the maximum shear was
also determined for all cases.

Assumptions of Design

Because of the lightness of superstruc-

ture and piers, it was necessary that in gen-

eral not less than three spans be considered

as a unit, the center span being fixed,

thereby securing the required longitudinal

center beam is above the neutral axis on

the compression side,- and the beam is

deeper than required in order to give bear-

ing for the slab.

The columns are much in excess of re-

quirements, as are the footings for all ex-

cept the most difficult foundation con-

ditions.

Unit stresses used were /<, = 650 and

/«= 16,000 lb. per square inch, with p
= 0.0078.

Notes on Construction

Posts, web and cross beam are to be

poured as a unit. Slab, curb beams and

center beam are to be poured as a unit

continuously between expansion joints. Ex-

pansion joints are to be placed at least as

often as every third span; they are to be

Vs in. wide, filled with asphalt, pitch or

other suitable plastic material. Bearing at

expansion joints is to be on tar paper. All

Half Transverse Section Longitudinal Section on Center Line

details of fixed ends and expansion joints of standard trestle spans

rigidity. This center span is fixed by rods

from the posts and stirrups from the cross

beam; the other spans have one end free.

Because of the indeterminate degree of

fixity, the lightness of the structure and
unknown construction factors, all members
affected were designed both as fixed beams
and as beams freely supported, thereby
securing the maximum possible bending
moments for all possible conditions.

Slabs.—The slabs were designed as beams
fixed at the curb and at the center beams.
They were reinforced for equal positive

moment and negative moment throughout
because of possible action as continuous

beams.
Curb Beams.—The minimum dimensions

of the curb beams were fixed as shown.
They were reinforced throughout for maxi-
mum negative moments, regarded as fixed

beams, and for maximum positive moments
regarded as freely supported. The slabs

were not considered effective.

Center Beam.—The center beam was re-

inforced on the same principle as the curb

beams, but the design was based on T-beam
action with a 36-in. flange. For the re-

quired end depth it was considered as a

rectangular beam measured from the top

of the slab.

Provisions were made in both center and
curb beams for a negative moment throng n

out, due to possible continuity of spans.

Cross Beams.—The cross beams were de-

signed as fixed beams. The bottom of the

corners are to be finished with a •''/4-in.

triangular bevel.

It will be understood that this design

is applicable only to comparatively low

crossings, not being economical for high

structures. Bearing in mind the design

assumptions, it is evident that merely by

making slight modifications in the arrange-

ment and quantity of steel this design can

be made applicable to one-span or two-span

units without requiring any computation,

provided that longitudinal rigidity of the

structure be maintained.

While this bridge is designed to with-

stand all possible contingencies of action,

some of which are unlikely, and is consid-

erably over-strong for its requirements, the

dimensions are still as small as practice

would recommend. The quantity of steel

required by these combined assumptions is

very little in excess of that required by any
one of the assumptions, since it takes the

place of special shear reinforcement which

would otherwise have to be provided.

A Small Railroad operating an oil-bur.i-

ing locomotive on the Tahoe National for-

est, California, had a breakdown during the

past summer and burned wood instead of

oil for one day. On this day fifteen fires

started along the right of way. During
the preceding year only one fire occurred

near the railroad and that was not at-

tributed to the engine.
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Book Reviews
The Interstate Commerce Commission

has just issued its fourth annual report on
the statistics of express companies in the

United States. The report covers the year
ended June 30, 1912, and contains forty-

two pages, mostly tabular matter. (Wash-
ington, Government Printing Office.)

P

The annual report of the superintendent

of the U. S. Coast and Geodetic Survey to

the Secretary of Commerce for the fiscal

year ended June 30, 1914, has been issued

in its printed form. The book is 6 x 9 in.

and has 128 pages and 16 inserted charts.

(Washington, Government Printing Office.)

A compilation of rates for gas, electric
and water utilities in the State of Minne-
sota has been prepared by Gerhard A.
Gesell, assistant professor of economics at
the University of Minnesota, and issued as
"Current Problems — Number 3" by the
Municipal Reference Bureau of the General
Extension Division at the university. The
bulletin contains 254 pages of statistical
matter relative to plants throughout the
State—population of city or village, type of
plant, details of service and schedule of
price charges. (Minneapolis, University of
Minnesota.)

The source, manufacture and use of lime

are discussed by Ernest F. Burchard and
Warren E. Emley in a bulletin just issued

by the U. S. Geological Survey, being the

thirty-fifth subdivision of Part II, pages
1509 to 1593 of "Mineral Resources of the
United States, Calendar Year 1913."

(Washington, Government Printing Office.)

"Primary Triangulation on the One Hun-
dred and Fourth Meridian and on the

Thirty-Ninth Parallel, in Colorado, Utah
and Nevada," is the subject of Special Pub-
lication 19 of the U. S. Coast and Geodetic

Survey, by William Bowie, inspector of

geodetic work and chief of the computing
division, U. S. Coast and Geodetic Sur-
vey. The book is 9 x 11V4 in. and con-

tains 163 pages and several illustrations of

instruments and equipment used by the

department. (Washington, Government
Printing Office.)

"The Production of Coal in 1913" is the

title of a separately printed section of the

"Mineral Resources of the United States,"

comprising pages 709 to 928, inclusive. The
author is Ernest F. Burchard. The report

covers coal fields, labor statistfcs, mining
methods, values, imports and exports, the

coal trade review and the production of

coal by States. At the end of the book
there is a survey of publications on coal,

coke, lignite and peat. (Washington, Gov-

ernment Printing Office.)

The Carnegie Library of Pittsburgh has

issued recently a catalog entitled "Air con-

ditioning," containing references to books

and magazine articles on that subject. The
catalog, which has been printed from the

"Monthly Bulletin" of November, 1914,

contains 58 pages, and is divided into

groups dealing with hygienic aspects, con-

ditioning of air for industrial and me-
chanical purposes, humidity, air-filters,

air-washers and air cooling and tempera-
ture regulation. (Pittsburgh, Carnegie

Library.)

The "Proceedings" of the twelfth annual

meeting of the National Lime Manufactur-
ers' Association, held in New York City

Feb. 4 and 5, 1914, have now appeared in

printed form. They form a 487-page book,

6 X 9y^-in., bound in paper. The lack of an
index makes it difficult to find any one

paper and consequently the book can not be

surveyed without difficulty. The paper

used is of a very cheap grade, making the

illustrations, especially the halftones, of

little value. (Chicago National Lime
Manufacturers' Association, Secretary,

Fred K. Irvine.)

The Educational Bureau of the Paint
Manufacturers' Association of the United
States, with headquarters at Philadelphia,
has recently issued Bulletin 46 containing
reprints of twenty-eight circulars on paint.
The booklet contains 110 pages. A study
of these circulars will enable consumers to
make an intelligent selection of paints for
the preservation of different types of struc-
tural materials, and will aid the painter in

many of his problems. The last pages con-
tain a list of bulletins and some of the
articles issued during the last seven years.

The typographical dress of the bulletin is

excellent and the illustrations very good.
(Philadelphia, Paint Manufacturers' Asso-
ciation of the United States.)

"Water Resources of Illinois" is the title

of a 400-page, 6 x 9-in. book written by A.
H.- Horton, hydraulic engineer, U. S. Geo-
logical Survey. The book is issued by the

Rivers and Lakes Commission of the State

of Illinois and has been prepared in co-

operation with the U. S. Geological Survey.

There are seven main subdivisions, dealing

with stream-flow data, precipitation, evap-

oration, profiles, undeveloped water power,

storage, and gazetteer and drainage areas.

The section dealing with stream-flow data

contains a chapter for each river. At the

end of the book there is an appendix in

two parts, the first dealng with developed

water power and the other with present

status of drainage. (Springfield, 111., Rivers

and Lakes Commission.)

Company, Clover Run, Fort Pitt, Green
Lick Run, Hosfeld, Kaufman Run, Ketner,

Kittaning Point, Lake Leigh, Latrobe
Water Company, Lebanon City, Macdonal-
ton, North Strabane Water Company, Oak-
ford Park and South Fork. Two ap-

pendices end the book, one on the Pyma-
tuning reservoir project and the other on
stream-discharge records for 1912. (Har-
risburg. Pa., Water Supply Commission.)

The reports of the Water Supply Com-
mission of Pennsylvania for 1910 to 1912,

inclusive, have recently been issued in two

bound volumes. The first contains the re-

ports of 1910 and 1911 and has 945 pages,

all but 9 pages of which are given to the

report of 1911, which is very extensive

and is divided into several parts—water

power, encroachments, Pymatuning Swamp,
Austin dam failure, dam investigations,

flood prevention, defunct water charters,

discharge of Pennsylvania streams and an

appendix dealing with stream-flow data in

the Delaware, Susquehanna, Potomac and

Ohio basins. Several tables are to be found

showing incorporation of water companies

and location of gaging stations.

The report for 1912 contains 317 pages.

It is divided into two chapters—the gen-

eral report and failures and partial fail-

ures of dams in Pennsylvania. The first

chapter deals with water and water-power

companies incorporated during 1912;

stream encroachments and stream gaging;

examination of dams; defective dams; in-

vestigation of water resources; conditions

in re-approval of merger of Clarion River

Power Company, and the Pymatuning

Swamp investigation. Chapter 2 describes

the failure or partial failures of the fol-

lowing dams: Austin, Brookville Water

The U. S. Geological Survey has recently

issued the following papers: Water-Sup-
ply Paper 326—375 pages—"Surface
Water Supply of the United States, 1912,

Part VI, Missouri River Basin," by W. A.

Lamb, Robert Follansbee and H. D.

Padgett; Water Supply Paper 329—238
pagefj

—"Surface Water Supply of the

United States, 1912, Part IX, Colorado

River Basin," by Robert Follansbee, E. A.

Porter and H. D. Padgett; Water Supply
Paper 344—200 pages, 17 inserted maps
with profiles of the river, 28 inserted dia-

grams and plans of power developments

—

"Deschutes River, Oregon, and Its Utiliza-

tion," by F. F. Henshaw, John H. Lewis
and E. J. McCaustland; \^ater Supply
Paper 347—12 pages and 37 inserted maps
with profiles

—
"Profile Surveys in Snake

River Basin, Idaho," by R. B. Marshall;

Water Supply Paper 340-D—pages 43 to

52—"Stream-Gaging Stations and Publica-

tions Relating to Water Resources, 1885-

1913, Part IV, St. Lawrence River Basin,"

compiled by B. D. Wood; Water Supply
Paper 340-E—pages 53 to 61—"Stream-
Gaging Stations and Publications Relating

to Water Resources, 1885-1913, Part V,

Hudson Bay and Upper Mississippi River

Drainage Basins," compiled by B. D.

Wood; Bulletin 561—42 pages—"Results of

Spirit Leveling in Hawaii 1910 to 1913," by

R. B. Marshall, and Bulletin 562—68 pages—"Results of Spirit Leveling in Virginia

1900 to 1913," by R. B. Marshall. (Washing-
ton, Government Printing Office.)

A Manual op Mechanical Drawing. By John
Handsley Dales, Consulting Engineer, formerly

Head of the Engineering Department in Gradford
Techni>;al College. Cloth, fi x 8 in. ; 181 pages; 55

illustrations. New York, G. P. Putnam's Sons. 75

cents.

The first four chapters of this manual
are devoted to a thorough description of

drawing instruments and their use. Half-

tones from photographs are used to illus-

trate this portion of the text. Chapter 5 is

a brief discussion of free-hand lettering.

Chapter 6 contains a graded series of prac-

tice sheets for ruling pen and compass.

Chapter 7 includes a number of plates for

conventional details and simple machine
parts, and chapter 8 includes a complete set

of plates for an 8-in. screw-cutting lathe.

Each plate is accompanied by a page of in-

struction in the text.

As the principal aim of the book is to

encourage neatness and accuracy in the

execution of a drawing, the book may be

considered a very good one for such a

purpose.

Export Trade Dirkctort. Fourth Edition. Com-
piled under the Supervision of the Editor of the

"American Exporter." Cloth, 6x9 in., 370 pages.

New Tork, the Amorican Exporter. Price, $S.

This book is divided into the following

parts: Foreign buying agencies in the

United States; nianufactuiers' export

agents, managers of export departments and
export brokers (separate list for New York
City and for cities other than New York)

;
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New York bankers handling foreign ex-

change; foreign exchange dealers and
brokers in New York City; marine insur-

ance companies in New York City ; foreign

freight forwarders; some export trucking

companies in New York City; steamship

ser\-ices to foreign ports ; consuls of foreign

countries in the United States; American
consulates in foreign countries; associa-

tions for the promotion of export trade.

Among the valuable classifications are those

showing the products exported by various

firms. These are classified under the article

itself, so that, for example, if one wishes

to know names of exporters of cement he

need only look under that heading. This

classification might, with advantage, be

made more complete.

Uachikk Drawing. By Charles L. Griffen. S. B ,

Assistant Engii.eer. The Solvay Process Company,
•nd C. C. Adams, R S.. Switchboard Engineer with

General Electric Company. Cloth, 271 pages ; 121

lUustrations. Chicago, American Technical Society.

The subject matter of this book is

divided into three parts : Part I, on work-
ing drawings, takes up a brief discussion of

lines, views, sections, shade lines, dimen-

sions, screw threads, bolts, nuts, pencil

drawing, tracing and blue printing. A
large number of illustrative detail drawings
are given and their principal features dis-

cussed. Some of these parts are as follows

:

Cranks, bell cranks, rocker arms and pins,'

link studs, connecting rods, gears, cylinder

heads, shafts and bearings.

Part II, on mechanism drawing, considers

the helix, screw threads, cams, belting and
gears. The methods of laying out different

types of cams are given, with illustrative

plates for the use of the students.

Part III, is subdivided into two sections,

A and B, and considers working shop draw-
ings. Section A is a thorough discussion

of the working drawings, both detail and
assembly, for a duplex pump; section B is

a thorough discussion of those for a direct-

current generator.

The work is intended for use as a text

for self-study. Throughout the text the

illustrations used are first class and the
discussion full in every detail. The ar-

rangement is excellent and the work is

very skilfully handled.

Municipal Cuaktebb. By Nathan Matthews,
former Mayor of Boston. Buckram, 6x9 in. ; 203
pages. Cambridge, Mass., Harvard University
Press. $2 net.

Taking as his thesis that while this

nation devised an admirable plan of Na-
tional or Federal Government, it has failed

deplorably in the administration of cities,

chiefly on account of the adoption of a type
of charter unsuited to the administration of

large communities upon the basis of popu-
lar suffrage, Mr. Matthews has prepared a
work of great value to that increasing num-
ber of city officials and public spirited citi-

zens who are addressing themselves to the
ta.sk of charter making and revision. His
two opening chapters, on the general
features of the various types of American
muncipal charters, are very interesting.

They present an analysis of the accepted
"mayor and large council" plan of govern-
ment and an explanation of the rea.sons for
the adoption of the small council type, and
subsequently of the commission govern-
ment form. In his judgment the type of
charter best adapted to American condi-
tions is the responsible-executive type, with
a single small legislative board or council.

He considers the commission form of

charter a great improvement over the older

form of large council and mayor, but

objects to it because it fails to concentrate

the intelligence of the entire electorate

upon the filling of a single office and omits

the check upon extravagance which is fur-

nished by the veto power of the mayor un-

der a charter of the responsible-executive

type. These positions are fully explained

and discussed.

The .detailed discussion of charter pro-

visions is grouped under the following

heads: Political features, such as the suf-

frage and methods of election; relations of

the municipality to the State; relations with

public service corporations; administrative

provisions, such as modes of appointment

and Qrganization of departments; appro-

priations, taxes and loans ; handling of con-

tract work; accounts and reports, and,

finally, the management of water, gas and
similar municipal enterprises. Charter

drafts are given for the responsible-execu-

tive type and for the commission form of

charter.

Surveying Manual. By Howarcl Chapln Ives,

Professor of Railroad Engineering, Worcester
Polytechnic Institute. Leather, 4% x 7 in.; 296

pages ; 56 illustrations. New York, John Wiley

& Sons, Inc. $2.25.

(Reviewed by A. F. Comstock, Associate In

Railway Engineering, University of Illinois,

Urbana.

)

This pocket manual is designed for the

use of first-year students in surveying,

especially for other than civil-engineering

students. Although the preface contains

no mention of the resemblance in text be-

tween this volume and the one entitled

"Problems in Surveying ", issued in

1906 under the joint authorship of Mr.

Ives and Harold Ezra Hilts, those who are

familiar with the former volume will be

interested in knowing that the framework
of the present volume is modeled after the

1906 edition. The title has been changed,

the scope slightly broadened and the text

revised and somewhat enlarged (making in

all a 40-page increase). A number of

problems have also been added and others

omitted, while six tables aggregating 100

pages have been introduced. Nevertheless,

the total number of problems, together

with their general method of treatment,

remain unchanged; while a majority of the

fifty-one individual problems are essen-

tially the same as in the previous edition.

The principal change in text, and the one

which will probably be most appreciated,

consists of prefacing the problems of each

chapter with a description of the instru-

ments involved, with directions for their

adjustment. Altogether these several

changes have combined to make the book
much more usable than the previous one.

A systematic plan has been adhered to in

the text. Following the description of the

instrument at the beginning of a chapter
are the directions for its adjustment, then
come several problems illustrating the uses

of the particular instrument, accompanied
usually by a partial page of sample field

notes reproduced to natural size. The
general scheme underlying the problems
has been to state the problem, mention the
equipment required, and then give direc-

tions as to methods of procedure, computa-
tions, and form of notes.

Altogether there are fourteen chapters
or 185 pages in the text, including .30 pages
of sample field notes. The chain, tape,

level, compass, transit, plane table, sextant,
aneroid barometer and planimeter are taken

up in the order stated. Railroad curves

are given ten pages in chapter 9. Mining
surveying and hydrographic surveying
have been excluded. The set of general

instructions and "don'ts" for handling in-

struments in chapter 1 are timely and to

the point. The tables are sufficient for the

more common work in surveying, and tend

to make the book self-contained. Concise-

ness is apparent throughout the text, while
clearness has not been sacrificed. For
elementary purposes the scope is ample.
The book is of a popular size and weight
for pocket use, and is excellently bound.

Concrete-Steel Construction—Part I. Build-
ings. By Henry T. Eddy. Professor of Mathematics
and Mechanics, College of Engineering, and Dean of

the Graduate School, Emeritus, University of Min-
nesota, and C. A. P. Turner, Consulting Engineer.

Cloth, GVi X 9 in.; 438 pages; 99 illustrations.

Minneapolis, C. A. P. Turner. $20 net.

(Reviewed by P. H. Constant, Professor of Civil

Engineering, Princeton, University, Princeton, N. J.

)

When Dr. H. T. Eddy's little book of 104
pages, entitled "The Theory of the Flexure
and Strength of Rectangular Flat Plates

applied to Reinforced Concrete Floor

Slabs," appeared in 1913 it was stated in

the preface that it was to be an advance
chapter or two of a more comprehensive
treatise on concrete-steel construction.

This expectation has been fully realized in

this somewhat voluminous treatise of 438
pages, written jointly by Eddy and Turner.
The earlier book on flat slabs, which was
reviewed at length in the Engineering
Record of March 14, 1914, page 319, now
forms, with slightly any change, chapters

5 and 6 of the present work. Some nu-
merical errors which were pointed out in

the review have been corrected, some of the
matter has been rearranged and eight or

ten pages of new material have been added.
The theoretical treatment is essentially un-
changed and forms the heart of the present
work.
The new treatise is unique in being the

joint product of a mathematical investi-

gator of the highest order in the realm of

structural mechanics, and of a practical

engineer of wide experience in this special

field. Such a book can not fail to be of

interest to the engineering public, and
especially to investigators who are inter-

ested in the mechanical properties of this

form of construction.

The book may be said to speak to two
widely separatecl classes of readers—to ma-
ture investigators with minds trained to
follow intricate mechanical relationships,

who will find a great amount of solid matter
and food for thought, and who, if they may
not agree with all the mathematical con-
clusions of the author, will find their own
mental processes quickened and ideas clari-

fied; and, on the other hand, to practical

builders, with or without much theoretical

training, who will find in the descriptive

portions much practical information and
good advice.

The theoretical treatment has been
greatly expanded, and the additional part is

more general and not so apparently and ex-
clusively applicable solely to the mushroom
type of slab. In this regard it has gained
greatly in breadth. Neither is it so
formidably mathematical, but is, rather, a
philosophical exposition of the complex
mechanical relations which exist between
strain and stress. The authors had at their
command a vast amount of experimental
data upon which their reasoning is founded,
and by which the accuracy of their conclu-
sions are constantly tested.
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The theoretical part of the book is con-

tained in chapters 3 to 7 inclusive, and the
newer chapters not only cover a wide range
of reinforced-concrete mechanics, but also
assist in clearing up some of the reader's
difficulties in the older chapters 5 and 6.

This part of the book is not for the novice
or the beginning student, notwithstanding
the subtitle, "A Treatise upon the Elemen-
tary Principles of Design and Execution of
Reinforced Concrete" Work in Buildings."

Chapter 3 is on beams and chapter 4 on
beam action and slab action compared
through the application of the laws of bond
shear and the theory of work. Chapter 5
covers the theory of the flat slab and chap-
ter 6, stresses and deflections numerically
computed from the formulae and verified by
tests. This includes comparative tests of'

the Norcross and mushroom slabs and also
some valuable sidelights upon extensometer
methods. Chapter 7 on moments in two-
way and four-way flat slabs contains a
simple approximate theory for these two
forms of slabs with a comparison of the
relative weights of steel; also a mathemat-
ical investigation of some degree of com-
plexity of panels reinforced unequally
lengthwise and crosswise. It discusses
mathematically the case of the slab with
rectangular panels supported on beams or
walls. Hollow-tile and concrete construc-
tion for floors, and slabs reinforced with ex-
panded metal, receive brief consideration.
Of the practical part of the book, chap-

ters 1 and 2 are general and descriptive of
concrete and reinforced-concrete construc-
tion. Chapter 8 covers columns. Of special
interest is a review of some large-size tests
conducted at Phoenixville, in which the
maximum load reached was 1,360,000 lb.

The authors' warning against too great re-
liance on longitudinal reinforcement not
properly stiffened by closely spaced ties or
bands is timely. The authors lean toward
the use of Consideres' formula and justify
it on the ground that the increased resist-
ance of the core from the lateral pressure
of the hooping should be accounted for in
the formula in terms of the volume of the
hooping.

Chapter 9 is on foundations and includes
column footings and concrete piles. Chap-
ter 10 contains some valuable data on costs
taken from long building experience. Chap-
ter 11 relates to fireproofing, and chapter.
12 to the protection of steel from corrosion.
Chapter 13 is on concrete-floor finish, and
chapter 14 on the artistic and commercially
practicable concrete surface finishes. The
latter chapter includes several excellent
halftone plates illustrating various kinds of
surfaces. The book closes with a short
general chapter on miscellaneous matters.
The book is a distinct contribution to the

field of reinforced-concrete research, espe-
cially to the flat-slab theory. It is probably
the most searching study of the mechanics
of this form of construction that has yet
been published, while the large amount of
experimental data at the command of the
authors enabled them to supply the em-
pirical quantities needful to make their
formulae of practical value.
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The First Night Lockage at the Pacific
locks of the Panama Canal took place Dec.
7, 1914, when the Limari passed through
Pedro Miguel and Miraflores locks. De-
tails are given in the "Canal Record." The
passage of Pedro Miguel lock required 25
min. and that of Miraflores locks 1 hr.
12 min.

Letters to the Editor
Bottom-Chord Members of the

Hell Gate Bridge
Sir: I beg to call your attentien to an

erroneous statement in my article on "Steel
btructural Engineering" in your issue of
Jan. 2, to the effect that the heavy bot-
tom-chord members of the Hell Gate
Bridge will have to be shipped in" longi-
tudinal halves. This statement applied to
these members as originally designed, de-
scribed in the Engineering Record of Sept
3, 1910, page 258, but it does not apply
to these members as redesigned, and de-
scribed in the Engineering Record of Sept.
12, 1914, page 298, and that of Dec. 26.
1914, page 684.

Edgar Marburg.
Philadelphia.

Inexpensive Shelves for Current
Technical Literature

Sir: Some philosopher once said that
knowledge is of two kinds: One is that
which the individual has in absolute pos-
session and over which he has definite
control

; the other is that which he has put

-I'li'- ^ r~.
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DETAILS OF SHELVES

away in such a place that he knows where
to find it at will. The multiplication table
is an example of the former ; logarithms, of
the latter.

For those of us who are employees and
therefore of necessity have very limited
time at our disposal for reading current
engineering literature, it becomes quite a
problem to know just how to make the best
use of that of special interest in our field.

Miss Krause's suggestions on the classifica-

tion and use of current technical literature

(see the Engineering Record of April 25,

1914, page 479) apply very well to corpora-
tions and consulting engineers firmly es-

tablished in private practice; but the pri-

vate employee, whose length of service in

any one position rests with the good nature
and'whim of an immediate and important
superior, will need to have his plans made
so that he can move his library at an ex-

pense that is not prohibitory.

I have been a regular subscriber and
fairly consistent reader of the Engineering
Record ever since my senior year in the

university. As the years passed my files

became a greater nuisance every time I

wanted to move. Books and magazines re-

quired extra strong boxes for shipping, and
I found it quite a task to get my magazine
files together for shipment. On unpacking

again I found I had no place for them.

After binding four volumes of my files

I decided that I would rather be the owner
of two continuous files of unbound maga-
zines than one of bound magazines. For

the engineer in a permanent petition who
can afford it, binding, of course, is to be
preferred.

For the benefit of those who have had
similar experiences with their files of cur-
rent engineering literature I submit my
solution as inexpensive, effective and in
many respects quite satisfactory. About
every two or three months 1 strip off all

advertisements and then bind the numbers
together by months. The four or five num-
bers of the month, bound within the cover
of the first number, now occupy about as
much space as a single number when it

comes from the publishers.
Bound in this way the fifty-two numbers

or the two volumes for the year occupy a
-space of about 21/2 in. in thickness. For
these two volumes I have a separate com-
partment 3 in. high in a strong box con-
taining six similar compartments, one above
the other, the top compartment being V-z in.

higher so it can take the volume of indexes
for the twelve volumes in the case. If the
"Current News" is to be included the com-
partments need to be Va in. higher.
The shelves made in accordance with the

dimensions of the accompanying figure
furnish proper clearances for ready inser-
tion and easy removal of the copies of the
Engineering Record bound as described
above. The bill of material for one case of

Bill op Materiaj. foe One Cash of Srklvbs
2 Sides %xU x2ft. In.
2 Ends % X 11 X 1 ft. 3 In.

i
Covers tZ x 8 x 2 ft In.

5 Shelves i? x 11 x 1 ft. 3 In.
4 Strips 15 X H4 X ft. 11 in.
i dozen 1 Vi -in. wood screws.
1 dozen 1 Vi -in. wood screws.

shelves is given in the table. Made of well-
seasoned white pine and containing twelve
volumes and index bound together by
months as described above, the case of
shelves weighs about 120 lb.

Chicago. John Berg.

Pearl Harbor Drydock
Sir: Referring to the "Current News"

of your issue of Dec. 5, 1914, page 276,
you have a news item under "Contract
Closed for Construction of Pearl Harbor
Drydock." I do not know the source of
your information, but the concluding state-

ment is at least misleading, if not incor-
rect. The general method of construction
now finally adopted, namely, of building
the drydock in sections by the pontoon or
floating-caisson system, was originally
recommended by me and not by Mr. Noble.
After visiting Pearl Harbor, I reported on
this work on July 1, 1913, and recom-
mended the adoption of such a method for
the construction of the drydock.
A typical and general development of

the scheme recommended in the report of

July 1, with outline plans, was submitted
Sept. 26 of the same year. Mr. Noble was
called into the matter some time in August
and reported, I believe, late in October. He
had been furnished with my report, with
its recommendation of July 1, and, also,

the development of the pontoon scheme of
Sept. 26. He suggested the adoption of

this plan of construction recommended, by
me, developing it along somewhat differ-

ent lines, but adhering to the main princi-

ples. The plan, as finally developed and
now adopted, is that of constructing the
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drydock in sections by floating into posi-

tion and sinking these. It was worked up

in its present form under the direction of

the chief of the Bureau of Yards and Docks,

Civil Engineer H. R. Stanford, U. S. N.,

the plans and all the details being the result

of collaboration by this official with L. M.

Cox, E. R. Gaylor and myself, all of the

Corps of Civil Engineers, U. S. N., and bear

a closer resemblance to the original details

proposed on July 1 and Sept. 26 than to

the changes suggested by Mr. Noble.

I do not know of any examinations or re-

ports on this work by officers of the Corps

of Engineers of the United States Army,
and presume you have misunderstood this

and refer to the Corps of Civil Engineers,

United States Navy, in justice to which

corps, of which I am a member, I am send-

ing you the above correct information.

F. R. Harris,

Public Works Department, Navy Yard.

New York City.

Apathy Toward South American

Trade

Sir: The Fidelity Trust Company, of

this city, has chartered the steamer Fin-

land to make what is called the "Link-the-

Americas Cruise to South America." The
vessel is to leave Baltimore Jan. 28, 1915,

and return May 11, stopping at twenty

cities in the West Indies and South

America. The entire trip includes 106

days, of which fiftj'-four will be spent on

shore. Stops at the cities will vary from

ten hours to eight days, depending on the

size of the city visited. It has been esti-

mated that the cost per representative, of

this trip, including salary for approxi-

mately four months, would be about $4,000,

this being based upon an inside stateroom

costing $1,300 for the trip.

Thinking that perchance there would be

four firms who handle engineering ma-
chinery, etc., who would be interested in

having a representative make this trip, I

took up the matter with sixty-one firms,

hoping to arrange with four of them to

represent them at a cost of $1,000 each,

thereby saving each firm approximately

$3,000 from the amount it would cost to

send an exclusive representative. I also

figured that one man representing four

allied but not competitive lines, would have

a better chance of getting in touch with

the proper people in these South American
cities than would four men trying to accom-

plish the same end.

Strange to relate, instead of being able

to obtain four firms, I was unable to obtain

a single firm, and out of the sixty-one with

which I communicated, seventeen stated

that they were already represented in South

America in one way or another, thirty-four

stated that they did not care to go after

South American business and ten did not

even answer my letters.

While it is well known among business

men that South America may not be, at

present, in position to buy and pay for

supplies, nevertheless with the output of

Europe absolutely cut off. South America
will have to look to the United States for-

its manufactured goods of all kinds, and
the firms who go after this business now
and make connections with the South Am-
ericans will be the ones which will later

reap the business of that country.

Furthermore, now that the National City

Bank of New York has established and is

establishing branches in South America,

and that other banking institutions are

looking forward to making very close con-

nections with the South American financial

institutions, it should not be very long be-

fore the .finances of South America are in

an improved condition and the South Am-
ericans in position to do business with the

United States in a manner satisfactory to

all concerned.

There, are several things that should be

borne in mind in connection with the South
American trade. First, do we of the United
States want some of this business? Sec-

ond, if so, the first man in a new field al-

ways has the advantage, even if he is

merely reconnoitering. Third, a trade sur-

veyor should be sent ahead to run the com-
mercial line.

Bearing all these things in mind it seems
very strange that out of sixty-one firms

forty-four who are among the largest in

their respective lines, should be so little

interested in South American trade as is

evidenced by my experience above men-
tioned.

Layton F. Smith,
Engineer-Architect.

Baltimore.

the bottom with the vertical line correspond'
ing to the given value of L, and follow
this up to an intersection with the correct

ma line; then project this point horizon-

tally to the proper C line, vertically from
there to the curve, and horizontally to the

right to a reading of the number of rivets

required "in each vertical row. As an ex-

ample, given a = 3 in., m = 3, L = 20 in.,

and C = 8, the number of rivets in each

vertical row, as indicated by the dotted line,

is found to be eleven.
;

In a joint of the type shown in Fig. 2, m
is taken as unity, hence ma = a; also, C =
W divided by the product of the rivet value

and the number of vertical rows. With
these values of ma and C the procedure is

the same as for the type in Fig. 1. As an

example, given W = 48,000 lb., L = 12 in.

and a = 3 in. Assume that the plate is

attached by two lines of rivets, the strength

of each rivet being 4000 lb. Then ma = 3,

C = 6 and the required number of rivets in

Eccentric Rivet Connections

Sir: The design of eccentric riveted con-
nections by the method now in common use
is long and tedious, requiring a series of

w
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DIAGRAM FOR QUICK SOLUTION OF NUMBER OF RIVETS IN EITHER OF TWO TYPES OF
ECCENTRIC CONNECTIONS

trials until a proper arrangement is select-

ed. In drafting rooms detailing steelwork,

especially office-building work, eccentric

connections are very frequently encoun-

tered and a large amount of the drafts-

men's time is consumed in designing them.

The accompanying diagram offers a quick

.solution of the required number of rivets* in

the common eccentric connections. By it.s

use the work of designing such connections

is reduced so that the time required is

about the same as for simple connections.

For all ordinary cases the results obtained

by the use of the diagram are correct to the

nearest rivet.

Let a - distance between rivets in each

vertical row; m, number of vertical rows;

L, eccentricity; W, load; C, W divided by
rivet value. In the accompanying diagram
Figs. 1 and 2 show the two types of joints

to be considered.

The following is the procedure for a joint

of the type shown in Fig. 1 : Multiply m by
a, mentally. Divide W by the rivet value,

obtaining C In the large diagram start at

each row is found to be twelve. The path

of this determination is indicated by the

dot-and-dash line.

Charles D, Conklin, Jr.,

Civil and Structural Engineer.

Cheltenham, Pa.

A New Railroad FerKy, said to be the

largest of its kind in the work, has just

been built and put in service on the line of

the Southern Pacific Company between Port

Costa and Benicia, Cal. The Contra Costa,

as the new boat was christened, will replace

the Solano until repairs and alterations

have been made on the latter. Double slips

have been provided so that both boats can

be used simultaneously in handling Exposi-

tion traffic. The Contra Costa, which was
built at the Oakland shipyards of the South-

ern Pacific Company, has a steel hull 433 ft.

long and 116 ft. wide. It is provided with

four tracks spaced 12 ft. on centers, and

can accommodate two locomotives and

either 36 freight or 24 passenger cars.
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Paper-Covered Frames for

Cold Weather Concreting
By A. A. LANE
Youngstown, Ohio

PAPER-COVERED frames, costing 2.1

cents per square foot in place, were

used to enclose a 46 x 212-ft., two-story re-

inforced-concrete building poured during

not heated. The concrete when poured was
at a temperature ranging from 55 to 70
deg.

After the concrete was poured salaman-
ders were fired for four days and nights.

The concrete did not freeze at any point
although the temperature dropped to 20 deg.
at night after pouring. By the use of simi-

lar paper, covered frames to cover over the
concrete it is believed that the work could

procedure with hand sledges, plows or

scarifiers by substituting a steam shovel.

The photograph shows the shovel, a Bucy-

rus 14-B with which the contractor had

just completed the excavation of the base-

ment for the Dee-Ecclees Building, tearing

up a 10 to 12-in. pavement with a concrete

base. Although progress was impeded by

the necessity of loading the wagons on the

street car tracks, the usual rate per day

was one block, 600 ft. long and 20 ft. wide

between the curb and cobbles, laid along

the street car tracks. The labor cost per

day given by the contractor, G. A. Heman,
was as follows: One steam shovel engineer,

$7: one fireman, $3; two pitmen at $2.50

each; five teams at $5 each, and one fore-

man $4.50. The cost of ripping up 1400

•sq. yd. of base was accomplis'hed for ap-

proximately one-tenth of the estimated cost.

PAPER-COVERED FRAMES PROTECT CONCRETE POURED DURING FREEZING WEATHER

freezing weather for the National Tire &
Rubber Company at Palestine, Ohio. The
frames were 6 ft. wide and 14 ft. long and
were made of three longitudinal strips and
three cross strips of '/s x 3-in. lumber. The
covering was a heavy waterproof paper

known as Birds' Neponsit.

In making the frames it was only neces-

sary to lay down the three longitudinals

and nail the three cross pieces in place.

The paper was then rolled out on these in

two strips each 3 ft. wide and secured by

tacking lath to the frame witli shingle

nails. The open panels in the frame meas-

ured 3x7 ft., and to give additional sup-

port to the paper lath was placed inside

and outside of it across the center of each

of these panels. The paper was allowed

to extend 18 in. at each end of the frame,

these loose ends being used to close up the

openings at the top and bottom after the

frames were put in place on the building.

To support the frames on the forms of the

building 1 x 4-in girts were nailed to the

column bands. Three lines of girts were

used.

The frames were rapidly erected and the

flap of paper on the top end was nailed to

the top edge of the outside lintel form.

This made the enclosure tight and allowed

hot air from salamanders to protect the out-

side of ^intel beams from freezing, this be-

ing the point of greatest danger. The flap

at the bottom was also secured against the

foundation wall.

The gravel used in the concrete was

heated for several days before using. Steam

pipe was run to the gravel pile, at the end

of which were two 10- ft. sections of hose,

each of these terminating in a IVi-in. well-

drive point. The water for concrete was
heated by a steam jet in a 6 x 6-ft. sheet-

iron tank to about 180 deg. The sand was

have been carried on at much lower tem-

perature.

The work was done under the supervision

of the author as engineer for the Security

Construction Company, of Youngstown,

Ohio.

Steam Shovel Removes Old Pave-

ment Cheaply

IN removing old pavement in Ogderi, Utah,

preparatory to laying eight blocks of

asphalt, the contractor facilitated the usual

Feeding the Mixer by Small Railway

Cars

AN article on page 621 of the Engineer-

ing Record of Dec 5, 1914, described

the application of a narrow-gage railway

equipment to hauling materials for a con-

crete road between Whaleyville and Par-

sonburg, Md. The advantages of the equip-

ment for hauling over the loose sand which

is the natural soil of the region suggested

a further application to the contractor, the

M. J. McNerney Construction Company, of

Canton, Pa. If wheelbarrows had been

used in carrying aggregates and cement

from stock piles to mixer it would have

been necessary to use running plank. A
three-way frog and 100 ft. of straight track

in 5 and 10-ft. lengths—all 15-lb. 18-in.

track—were combined into a miniature

tramway, over which two revolving Vl-yd.

end-dump cars were run. A longitudinal

STEAM SHOVEL RIPS UP PAVEMENT AT ONE TENTH OF ESTIMATED COST
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plate divided the car body, one compart-

ment being used for stone and the other,

half its size, for sand. These cars were
filled at the piles, revolved 180 deg., and
pushed by hand directly into the scoop

feeder of the mixer, where they were auto-

matically tripped. Two bags of cement
were added at the mixer, making a com-
plete 1:2:4 batch.

The track was the conception of M. J.

McNerney, general manager of the con-

struction company, and was built by the

Orenstein-Arthur Koppel Company, of Chi-

cago. The special three-way piece was light

enough so that .three men could handle it

when the mixer was moved. The length

of a movement was between 20 and 30 ft.

and the average time required was 2 min.
Frank H. O'Rourke wa.s superintendent of

construction.

on the bottom edge to the crown of the

roadway and flanked along each side by
pairs of 3 8 x 2-in. plates, 6 in. long. The ma-
terial for the expansion joint, Elastite, is

inserted between these plates, which hold

it in shape. The device is fastened across

the roadway at the expansion joint by
means of the plank, and concrete poured
on both sides of it. While the concrete

is still green, the plank and the plates at-

tached to it are pulled out, leaving the
finished joint. This way of placing ex-

pansion joints is in use by the Illinois

State Highway Commission on work near
Harvey.

Floating Plant for Unloading Sand
and Gravel

OWING to the excessive fluctuations of

the Mississippi River the unloading of

material directly from barge to wagon is

a somewhat uncertain process. To obviate
this difficulty the Union Sand & Material

Grouting a Leaking Tunnel

BY means of grouting, a 7-ft. concrete-

lined tunnel at Milwaukee, which de-

veloped cracks allowing more than 5000
gal. of water per hour to enter, was made
watertight. The greater portion of the
tunnel, which has walls 12 to 14 in. thick,

was driven 700-ft. through quicksand
about 7 years ago by the Commonwealth
Power Company at an approximate depth
of 55 ft. below datum. The bore carries

steam pipe lines and cables. Shortly after
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UNLOADING SAND AT WHARFBOAT CONNECTED TO SHORE BY BRIDGES FOR TEAMS

Company, of St. Louis, built a floating un-
loading plant at the foot of Walnut .street.

The plant is composed of a 40 x 150-ft
wharfboat with a hold 6 ft. deep, which
is anchored to the levee bank nearby. At
each end of the wharfboat two steel truss
bridges connect the shore and the barge so
that teams may avoid turning. The bins
for holding material have recently been re-

arranged to make them wide enough to ac-

commodate automobile trucks. Loaded ma-
terial scows are run alongside of the load-

ing barge. The sand or gravel is lifted into
the elevated hopper by a locomotive crane
running on a short trestle on the barge.
Material is dumped directly from the hop-
per into the wagons.

Joint for Concrete Roads

IN order that concrete may be poured
simultaneously on both sides of ex-

pansion joints in pavements, thus obviat-
ing all delay occasioned by placing the
joint, a template form has been devised.
This form consists of a 2-in. plank, framed

completion there was a cave-in. After the
section was repaired, serious cracks de-

veloped, causing a break at the shaft. A
leakage of 5000 gal. per hour, at a pres-

sure of more than 25 lb. per square inch
developed and two large electrically-

driven pumps were kept constantly work-
ing.

A contract was awarded to the Water-
proofing Company of Am'erica for render-
ing the tunnel watertight without remov-
ing any of the cables or pipe lines. At the
time the work was commenced it was found
that the walls were so weak that it became
necessary to strengthen certain portions
with an inside layer of reinforced con-
crete 6 in. thick. More than 4000 bags of
Portland cement in addition to large quan-
tities of sand and waterproofing compound
were grouted under air pressure through
bleeders to the exterior surface of the
walls. Holes were drilled in the top of the
tunnel and iron pipes grouted in. The
grout flowed along the exterior surface of
the tunnel and formed a complete new
covering. After continuous work for a

OBSTRUCTIONS IN LEAKING TUNNEL THAT
WAS MADE TIGHT BY GROUTING

period of 3y2 months the tunnel was finally

made watertight, without removing any of
the steam lines or electric cables which in-

terferred with the repair work.

Crane a Time Saver in Handling

Brick and Sand

THE accompanying illustration shows an
economical use to which a locomotive

crane has been put in the yard of the De-
partment of Public Works at Detroit, for

handling old paving bricks. While there is

nothing new in the idea of handling loaded
wagons with a derrick, this application of
the plant indicates a desire on the part of
the management of the yard to use the
equipment at hand for cutting costs. Pil-

ing bricks up in this manner by hand would
be both slow and costly. Crushed stone and
sand are handled to storage piles in this

yard in the same way.

CRANE HANDLES WAGON-LOADS OF BRICK
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Alien Labor Law Declared
Unconstitutional

Appellate Division Hands Down Opinion on Con-
tract Clause Which Promised to Delay New

York Subway Work if Enforced

The alien labor law which is incorporated
as a part of all New York State contracts and
which requires contractors on public works to
employ none but United States citizens or those
who have taken out naturalization papers was
declared unconstitutional in a decision handed
down, Dec. 31, by the Appellate Division. In
order that a final construction of the statutes
may be obtained from the highest court in the
State the Public Service Commission, which is
in charge of the New York subway work, will
carry the case to the Court of Appeals.

All the Justices of the Appellate Division
concurred in the decision, which was written by
Justice Scott. It says in part: "The policy
of New York has always been to welcome not
only the citizens of our sister States but emi-
grants from abroad to equal participation in all
the opportunities and advantages of its busi-
ness life. If the policy indicated in the statutes
now under consideration—Section 14 of the
labor law—had been formulated and carried
into operation half a century earlier it may be
that the growth and progress of the State
would not now be the subject of so much pride
or so gratifying to all the people as it is now.
"We are unable to see how the public health,

safety or morals can be affected by the citizen-
ship or alienage of laborers upon the subways
or upon other works of a similar character.

"It seems to be considered by all the re-
spondents—Public Service Commissioners

—

that it would be incompetent for the Legis-
lature to impose upon private persons or cor-
porations not engaged in performing public
works such restrictions as are attempted to be
imposed upon the city of New York as an arm
of the State."

The opinion states further that the subway
is a business enterprise of the city and was
not undertaken by the city as a sovereign. On
this point Presiding Justice Ingraham, in an
individual opinion, says:
"The city is not building these subways for

the benefit of the people of the State but for
the benefit of the municipal corporation and it

owns such subways and they are operated not
as public works but as the private property of
the city. It seems clear, therefore, that even
assuming that the Legislature has power to
impose such an obligation upon the city of New
York by limiting the prohibition to 'public
works' such limitation would not apply to work
of the character described in the complaint in
the action. Therefore the provisions of this
section of the labor law do not apply to the
city of New York when building a subway or
railroad as a business enterprise of the city."

to Mr. O Shaughnessy. Two 36-in. valves shut
off the water from the broken pipe and the
pumps began working at 4:30 A. M. Jan. 4.An hour later normal pressure was restored
throughout the city. The pipe was repaired by
placing a sleeve around it. There was no
damage to property.

Broken Pipe Empties Water Mains
at Columbus

Columbus, Ohio, was without water for 3
hr. on Jan. 4 as the result of a break at 1:30
A. M. in a 36-in. main which serves as a direct
feeder from the Scioto River pumping sta-
tion. According to information received from
Jerry O'Shaughnessy, superintendent of water-
works, the main burst 2 ft. behind the bell
end of one of the pipe sections. The pipe
was in newly filled ground and the break was
caused by settlement of the pipe. The broken
section \yas at one of the lowest points of the
distribution system, and consequently water
was drained from all the mains in the city.
The water escaped into an abandoned dump
and caused no particular damage, according

Tunneling Record Again Broken at

Rogers' Pass
The American rock tunneling record of 817

ft. made in the 30 days from Nov. 1 to 30 at
the Rogers' Pass Tunnel of the Canadian
Pacific Railway at Glacier, B. C. (see Engi-
neering Record, Dec. 19, 1914, and Jan. 2), has
been exceeded by the advance of 852 ft. in the
west pioneer heading during the month of De-
cember. The material penetrated was slate
containing small quartzite bands. The con-
tractors are Foley Bros., Welch & Stewart, for
whom A. C. Dennis is superintendent. Joseph
Murphy and Joseph Fowler are the assistant
superintendents at the east and west ends
respectively.

Dr. Karl Imhoff Sends Greeting

from German Trenches
Dr. Karl Imhoff, inventor of the two-story

sewage settling tank which bears his name,
is still alive after four months' active service
in the European war. In a letter to Rudolph
Hering, consulting engineer, of New York,
dated Dec. 4, he writes that he is now serving
as Captain of Engineers in the German Army,
and sends greetings to his American friends.
He left home to join the army on Aug. 2 and
spent about a month at the front, first in

Belgium and then in France. A severe attack
of dysentery caused him to leave his battalion
and spend some time in a hospital. Since then
and for six weeks he had been stationed at
Cleve, Germany, near the Holland border, in

training a new battalion, and expected to be
with his own regiment at the front after
Christmas. He writes that about half of the
battalion were Socialists and that all of them
were enthusiastic patriots. He had never been
with a better set of fellows, all of whom were
both intelligent and courageous.

Dr. Spillner Killed

He also writes that Dr. Spillner, one of his

associates, had fallen in battle. Dr. Spillner

had been in charge of the chemical work in

Essen, connected with the Imhoff tanks, and
has written a number of papers on the subject.

Dr. Hering also received a letter a few days
ago from David M. Watson, son of the Eng-
lish sanitary expert, John D. Watson, of Bir-

mingham. David Watson left Dr. Hering's
office in the middle of August to join the Eng-
lish army. After eight weeks of training he
was put on the sanitary corps and ordered to

the front. His duty was scavenging of no
ordinary type—burying and reburying of the

dead—and he was naturally disappointed, hop-

ing to have been "right in the thick of it." He
then was assigned to duty with Sir John Jack-
son, the famous contractor of war department
work, at Salisbury Plain, who was erecting

wooden buildings, bringing in water supplies,

etc., for the temporary camps of the Colonial

troops.

New York's Worst Subway
Accident

Short Circuit in Manhole iResults in Burning of
Insulation and Production of Suffocating

Smoke
The burning out of electric feeder cables in

two manholes on opposite sides of the New
York subway at Fifty-third Street and Broad-
way at 8 A. M. Jan. 6, followed by the produc-
tion of dense clouds of yellow, acrid smoke,
resulted in the death of one person and the
prostration of 200 others. The accident is
the worst in the history of New York's under-
ground rapid tran.sit system. Crowded trains
were stalled throughout the length of the
great tube, and when the lights went out a
serious panic was narrowly averted. It was
hours after the short circuit occurred before
all of the imprisoned passengers reached the
surface.

In explaining the cause of the burn-out
Chfton W. Wilder, electrical engineer of the
Public Service Commission, said that the trou-
ble started when the insulation of one of the
twenty or thirty cables in one of the manholes
weakened and an electric arc was created.
Owing to the large amount of insulating ma-
terial on the cables in these manholes, a very
dense smoke was created, which filled the
subway at this point, and caused a consider-
able number of passengers on trains near
these manholes to be overcome.
Owing to the destruction of the cables no

evidence is left which indicates what may
have caused this burn-out. It is impossible
to anticipate burn-outs of this character, ac-
cording to Mr. Wilder, despite the fact that
every precaution is taken in the manufacture
and installation of these cables.

It seems possible, he said, to take steps
which will prevent the accumulation of smoke
in the subway should an accident of this char-
acter occur in the future.

All the Interborough power is generated in
a power house at Fifty-ninth Street and the
North River. From there it is 'carried by
high-tension feeder cables at 11,000 volts, alter-
nating current, to various sub-stations, one of
which is situated at Fifty-third Street, near
Broadway. There it is converted into direct
current of about 600 volts and carried on low-
tension cables to the subway and is sent to the
third rail. The high and low tension cables
are carried separately in ducts running through
the subway wall. The manholes or splicing
chambers are built out from the wall of the
subway, and have, besides the entrance from
the street, a door leading into the subway
itself. The cables are ranged on racks close
together on the walls of the splicing chambers.
Normal train service was resumed at about

2 A. M. Jan. 7.

Progress on Quebec Bridge

At the annual meeting of the Dominion
Bridge Company it was reported that 42 per

cent of the steel for the new Quebec Bridge

had been fabricated and 18 per cent erected.

It is anticipated that the work will be finished

on time and within the original cost estimates.

To Report Power Site Bill

Committee Gives Commerce Board Supervision of

Security Issues

Revision of the Administration water-power
site leasing bill, which has passed the House,
was completed Jan. 6 by the Senate Lands
Committee. It will be reported favorably to

the Senate.

As now amended the water-power bill retains

the leasing feature, but supervision of stock

and bond issues of corporations operating under
such leases, where the power generated will be
used in more than one state, is conferred upon
the Interstate Commerce Commission instead

of the secretary of the interior.

The section relating to the Government's
power to take over the property at expiration

of a lease was amended to provide that a "sev-

erable and complete unit" of any power system
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may be taken over by mutual agreement if it is

not desired to acquire the whole property.

The committee struck out the prohibition

against the sale of more than 50 per cent of

power generated under any one lease to any one

concern. The bill now provides that 50 per

cent of revenues from leases shall be paid di-

rectly to the state in which the project is lo-

cated, the remainder to go to the Federal rec-

lamation fund.

Seepage Develops at Cedar

River Reservoir
Seattle Considers . Plans for Checking Leakage

Through Porous Material in Reservoir

Completed December 1

Seepage has developed near the $1,500,000

Cedar River dam, just completed for the city

of Seattle, Wash., as part of the new municipal

water and power project. The works were

placed in service about Dec. 1, and as the new
reservoir filled considerable water percolated

through porous material in the north bank and

springs appeared in the valley % mi. below the

dam. The reservoir had been filled to a depth

of about 50 ft., at which level the leakage

was found to amount to 1 in. per hour, or the

equivalent of 4,250,000 cu. ft. per day. The

dam itself showed no sigrns of appreciable seep-

age, it is reported, either in the interior inspec-

tion galleries or below its toe, the seepage ap-

parently being confined to that portion of the

north bank of the reservoir within 2 mi. of the

dam.
Seepage Expected by Designers

In a report prepared prior to the construc-

tion of the dam by Henry Landes, State geol-

ogist and acting president of the University of

Washington, and Dean Milnor Roberts, of the

same institution, it was pointed out that Cedar

Lake has a disused subterranean outlet to the

Snoqualmie valley. The report predicted that

if any large body of water was stored behind

the dam it would very likely find an outlet

through this old river channel. One section

of the report states that "the probabilities al-

most amount to a certainty that there will be

a large loss from the lake by seepage around

the north end of the dam unless great pre-

cautions are taken." The precautions recom-

mended were the building of a wing dam from

the north end of the main structure northeast-

erly toward Cedar Lake. "It may even be

necessary," the report goes on to say, "to con-

tinue the curtain wall to the mountain to the

north of the present lake."

Based on the foundation for this prediction

and on other considerations, a commission com-

posed of Joseph Jacobs, E. H. Baldwin and
Glover F. Perrin, was retained by the city for

several weeks at $150 per day each, to report

on the feasibility of the project, prior to start-

ing work. They reported against the present

. location of the dam. In working out designs for

the project, therefore, the possibility of seep-

age was well known, and was taken into con-

sideration by R. H. Thompson, then city engi-

neer, who estimated that if a sealing process

became necessary the work could be carried out

by degrrees in a period of about 5 years and at

a cost of about $200,000. It was also possible,

be thought, that a cutoff wall or wing dam
might be required.

Location and Size of Leaks

Several largre leaks have already been lo-

cated on the lower side of the glacial dike

toward the Snoqualmie basin, and a survey

of the watershed below is being made to ascer-

tain if there are others still farther away.
About 1% mi. north of the north end of the

dam a leak appeared on Dec. 3, and another at

Moncton, 2 mi. northwest of the dam appeared
Dec. 8. The largest of all, however, appeared
Dec. 1 at a point much closer to the dam and
when gaged with a weir on Dec. 7 its flow

amounted to 26.8 sec.-ft.

Stream gages which have been read for 3

yr. are located below the newly developed leaks

and their readings since the new reservoir was

put in use indicate a volume of flow at the

present time of three or four times the normal

value. Three of these weirs showed no undue

increase until Dec. 10, when increased flows of

50, 225 and 165 per cent respectively were re-

corded. The largest leak showed a rapid in-

crease from Dec. 3 to Dec. 7, after which the

flow gradually decreased. A point of interest

is that after all the weir readings began to de-

crease, the reservoir level continued to drop at

the same rate. No rainfall has been recorded

between Dec. 3 and Dec. 15.

Plans for Stopping Leaks

The present city engineer, A. H. Dimock, ex-

pects to start work at once on the stoppage of

the leaks by sluicing clay and other fine ma-

terial from the hillside tbove the stream onto

the porous bank. While this is in progress,

experiments are to be made on the bank

through which the water is escaping, with a

view to constructing a wing dam or curtain

wall from the north end of the dam about 1500

ft. toward the old timber dam at the mouth of

Cedar Lake. This curtain wall would be car-

ried down below the gravel formation, and

would be calculated to withstand full hydro-

static pressure.

Ottawa Wins Point in Water
Supply Controversy

Judge Decides that Provincial Board of Health

Exceeded its Powers in Disapproving Me-

chanically FUtered River Supply

Judge Middleton, in a judgment rendered at

Toronto last week, declared that the Provincial

Board of Health exceeded its powers in re-

jecting Ottawa's $2,000,000 water supply

project involving mechanically filtered water

from the Ottawa River and substituting there-

for Sir Alexander Binnie's $8,000,000 Thirty-

one Mile Lake project. By the judgment of

the court the city of Ottawa secured a manda-

mus against the order of the Provincial Board

of Health which would have compelled the city

to construct the Thirty-one Mile Lake works.

The filtered Ottawa River plan, for which

detailed drawings and specifications were pre-

pared by the firm of Hazen & Whipple of New
York City, under the direction of Weston E.

Fuller of that firm, had been approved by the

taxpayers at a general election in preference

to the more expensive Thirty-one Mile Lake

plan. The rejection by the board of the Ot-

tawa River plan was based, apparently, upon

a misconception of the functions of the filters

and particularly of the sterilizing agent which

it was proposed to use as an after treatment, if

required.

The court holds that the Board of Health has

arbitrarily exceeded its powers and that its

order given to the taxpayers of Ottawa can-

not stand. The board was simply empowered

to approve or disapprove of the plans sub-

mitted and had not the power to make a choice

from the two after both had already received

approval.

"It is quite apparent," said Judge Middleton,

"that the board has acted upon the assump-

tion that it was justified in refusing to approve

of the plan because the scheme propounded by

Mr. Currie (essentially the Hazen filtered river

water plan) did not meet with the approval of

the board. It is manifestly a matter of vital

importance that the city qf Ottawa should

secure a proper water supply. Whether it is

necessary to spend $2,000,000 or $8,000,000 for

that purpose must be determined by those upon

whom the responsibility is placed.

"The Legislature submitted the choice of the

scheme to the ratepayers. They chose the less

expensive scheme. By this act the Legislature

has entrusted the Board of Health virith cer-

tain duties and I must determine upon the con-

struction of the act whether the board was
given power to review the action of the rate-

payers and to disallow the scheme of which

the ratepayers have expressed their approval

or whether the board was only given the more

limited power of dealing with plans and speci-

fications submitted for the carrying out of the

approved scheme.

"It seems to be clear that the board has

gone beyond what was referred to it by the

statutes when it assumed, as it undoubtedly

has, to criticize and reject the engineers' re-

port upon the source of water supply. If it

was intended that the board should have the

power to strike at the root of the whole scheme

by rejecting the river as the source of water

supply, it is hardly conceivable that the munici-

pality would have been directed to prepare and

submit to the board detailed plans and specifi-

cations which, I am told by counsel have cost

'the municipality upward of $30,000.

"I think the board has failed to discharge

the precise duties imposed upon it by the

statutes and that the mandamus should be

granted."

Conservation and Highway Changes

Urged by Governor Whitman

In his first message to the Legislature Gov-

ernor Whitman of New York takes a strong

stand in favor of technically qualified men for

the heads of divisions under the Conservation

Commission, and urges a non-partisan commis-

sion of three members to take charge of high-

way work, instead of" the present single head.

As to the Conservation Commission, which

has supervision, among other things, of inland

waters, water storage, hydroelectric develop-

ments and dam construction, he also recom-

mends that the important subordinates be

trained experts, appointed under the civil-serv-

ice law.

The terms of the three highway commission-

ers, the governor proposes, shall be six years,

the initial appointees, however, serving for two,

four and six years. Under such an arrange-

ment each subsequent administration—if the

plan "stays put," which does not seem likely in

New York—could appoint only one member, un-

less death or resignation created unexpected

vacancies. Not more than two of the commis-

sioners could be from one party. In explana-

tion of his attitude on the organization of the

highway department, the governor points out

that the department, because of the large num-

ber of employees and the amount of its expend-

itures, is regarded as the greatest spoils asset

of the party in power, and that this view can-

not well prevail if it is headed by a non-parti-

san commission. Theoretically the governor,

believes in a single head for departments, and,

in fact, recommends the substitution of a single

commissioner for the present three-man Con-

servation Commission.

Snoqualmie Tunnel to Be Opened

for Service January 15

The Snoqualmie tunnel, recently built by the

Chicago, Milwaukee & St. Paul Railway, will be

put into regular service for the passage of

trains Jan. 15. The excavation for both benches

has been made, and those in charge expect to

have the concrete lining of the tunnel fully

completed throughout its length by Jan. 11.

The tunnel is 2% mi. in length, passing through

the Cascade Mountains about 40 mi. east of Se-

attle. The work was done entirely by company
forces.

Reorganization of New York Utility

Commissions Likely

Governor Whitman, of New York, who took

office Jan. 1, favors an investigation into the

management of the Public Service Commis-
sions, with a view to such changes as may be

demonstrated to be advisable. It is probable

that the Legislature will take the initiative to

have the investigation made, but if it does not

it is certain that the governor will exercise his

privilege of appointing a commissioner of his

own selection to take up the investigation.
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Annual Meeting of New England

Waterworks Association

The New England Waterworks Association
will hold its annual meeting at the Hotel
Brunswick, Boston, Jan. 13. Following a
luncheon at 1 p. m. Desmond Fitzgerald will

show and describe a series of colored lantern
slides of his travels. Reports by the officers of
the society will be presented. The committee
on filter statistics, consisting of Prof. George
C. Whipple, chairman, Francis D. West, E. E.
Lochridge, Robert Spurr Weston and Frank
W. Green, will submit a report which will be
discussed at a later meeting. The president
will deliver his annual address and the tellers

appointed to canvass ballots will report on the
election of officers.

as consulting engineer was engaged in the de-
sign and construction of railroad and highway
bridges in Kansas City and St. Louis.

New York State Investigations to

Start in Engineer's Department
Ciovemor Whitman of New York has started

the investigation into the conduct of the vari-

Akron Is Building Sewage and
Garbage Disposal Plants

New Features in the Design of Interdependent
Works Located on Adjacent Sites—Sewage to

Be Pressed—Double Effect Evaporators

The garbage reduction and sewage disposal
plants, now fairly under way at Akron, Ohio,
are located adjacent to each other on property
purchased for the purpose 2% mi. from the
business center of the city on comparatively
flat land in the Cuyahoga Valley west of Cuya-
hoga Street. The proposition to care for all

of the city's wastes at one point was under-
taken with the idea of disposing of the sewage
sludge either by burning at the garbage plant
or by utilizing as fertilizer.

As both plants for this growing city of 100,-

000 population are pioneers as to certain fea-

tation tanks to the sludge compartmenta of the

primary sedimentation tanks.

The secondary process in the handling of

sludge will consist of pressing and drying.

The sludge press will receive the sludge in

liquid form from the storage tanks and under
pressure of air will remove a sufficient per-

centage of the water to permit of subsequent
handling as cake.

Compressed air urill lift the sludge from the

storage tanks to the press. This press,

actuated hydraulically, will discharge the par-

tially dried sludge into a receiving hopper lo-

cated beneath the press. The pressed sludgfe

may be stored in concrete bins provided for the

purpose, or may be conveyed to the garbage
plant. Some of the sludge will be dried on the

sludge drying beds to which it will be forced

by compresed air.

Garbage PUnt

The garbage plant consists of a boiler house,

105-ft. stack, green gtLrb&ge room, where 50-

ton cars entering on a trestle are unloaded by
gravity, a building for unloading from teams,

Sludge
Drying Beds
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RELATION OF GARBAGE REDUCTION PLANT TO SEWAGE TREATMENT WORKS UNDER CONSTRUCTION AT AKRON

ous State departments with the office of the

State engineer and surveyor. In his inaugural
address the governor promised that all depart-

ments would be looked into, not with the pur-

pose of unearthing dishonest practices, but of

furnishing data upon which to build up the

departments on efliicient lines.

Rivers and Harbors Bill

It is expected that Senator Burton will lead

the fight again this year on the rivers and
harbors "pork barrel." He has been named as

a member of the subcommittee appointed to

frame the measure for the Senate, but as all

of the members supported the last bill there is

doubt as to whether he will serve. The House
bill carries about $35,000,000, but it is believed

that the Senate will increase the amount.

Eugene W. Stern Appointed Chief

Engineer of Highways

Eugene W. Stem, secretary of the American
Institute of Consulting Engineers, has been
appointed chief engineer of the Bureau of

Highways, Borough of Manhattan, New York
City, succeeding H. W. Durham, whose resig-

nation will become effective Feb. 1. Mr. Dur-
ham has served as chief engineer since his

appointment by Borough President McAneny
on March 15, 1912. Mr. Stern is a graduate
of the School of Practical Science, Toronto,
and prior to opening an office in New York

tures, a brief description is given of each.

The garbage plant will handle 25 tons per day
and the sewage plant has a normal daily ca-

pacity of 15,000,000 gal.

Varying Velocity Grit Chambers

Taken in the sequence of sewage flow, the

structures will consist of a main sewer exten-

sion, screen and grit chambers, reinforced-

concrete flumes, primary sedimentation tanks,

concrete control chambers, sprinkling filters,

secondary sedimentation tanks, main outfall,

sludge pump well, sludge tank chambers, sludge

press house, sludge storage bins and sludge

drying beds. After passing through the screen

chambers the sewage will pass through the

grit chambers, provision being made at these

chambers for frequent cleaning and the re-

moval of grit accumulations by means of an

overhead tramway. By means of movable sides

the flow of sewage through the grit chamber

can be increased or decreased so that the grit

only will be deposited.

Compressing the Sludge

The sludge accumulation in the lower com-

partments of the primary sedimentation tanks

is removable by gravity flow into steel sludge

tanks provided for it in the sludge tank cham-

bers, and by the use of compressed air ar-

rangement is made for forcing the sludge in

any d-JSired quantity to the main storage tank

in the sludge press house.

Provision has been made for pumping the

material deposited in the secondary sedimen-

a conveyor tower to elevate the garbage to the
five 5-ton digesters, rooms for disintegrator,
percolators, grinders, ' screens and a gasoline
storage building. Of special interest are the .

double effect evaporators which will have suf-
ficient capacity to evaporate not less than 800
gal. of water per hour. The water, as delivered

to the evaporator, will have a temperature of
100 deg. Fahr. and is to be evaporated from
3 to 24 Baume with the use of steam at a
pressure of 5 lb. per square inch. The stick-

water will be mixed with the tankage. This
unevaporated, heretofore wasted, liquor is the
last product of a reduction plant to yield itself

to commercial use.

Since drawing the original plans dutch ovens
have been added to the proposed boiler equip-
ment so that there may be double the ordi-

nary grate surface for burning coal, city wastes
or dried sludge.

Fireproof buildings of brick resting on con-
crete foundations will be provided with con-
crete roofs and steel sash fitted with wire glass.

The Kilby Manufacturing Comp*any has the
contract for the garbage equipment. J. C.
Devine is building the structures and the
trestle. E. McShaffrey & Sons have all of the
sewage work except excavation and grading,
which is being handled by the Duquesne Con-
struction Company.
The work is being carried out under the gen-

eral direction of J. H. Gehres, city engineer.

R. Winthrop Pratt, consulting engin«er of
Cleveland, drew up the plans and has as his

representative E. D. Barstow, to be engaged
to supervise the work.
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Personal Notes

Spiker & Greiner of Baltimore and Atlanta

have been retained to design three concrete

bridgres at Rome, Ga.

Sidney Diamant, consulting engineer, New
York City, has been retained as structural en-

gineer for the new eight-story fireproof build-

ing for Frank Brothers to be erected at 588

Fifth Avenue, for which Alfred Freeman, New
York City, is the architect.

Adolph F. Meyer, associate professor of

hydraulics in the College of Engineering of the

University of Minnesota has been engaged as

consulting engineer for the International Joint

Commission in connection with the investiga-

tions made on boundary waters between the

United States and Canada.

R. D. Johnson, formerly hydraulic engi-

neer of the Ontario Power Company of Niag-

ara Falls, and P. Wahlman, formerly chief

engineer of Compania Hidro-Electrica de Tucu-

man, Argentina, South America, have opened

an office at 60 Wall Street, New York City, to

engagre in consulting hydraulic work.

J. B. Berry and S. S. Roberts, consulting

civil engineers, of Chicago, have formed the

firm of Berry & Roberts, to continue the gen-

eral practice of civil engineering formerly car-

ried out under the firm name of Berry, Howard
& Roberts, which firm has been dissolved. They
will make investigations, estimates and re-

ports on all phases of railroad work.

Richard H. Aishton, vice-president of the

Chicago & Northwestern Railway Company,
has been appointed a member of the Federal

industrial relations commission. President

Wilson made the appointment to fill the

vacancy on the commission caused by the ap-

pointment of Frederick A. Delano as a member
of the Federal reserve board. Mr. Aishton,

who lives in Evanston, 111., has been connected

with the Chicago & Northwestern Railway
since 1878, when he started in the engineering

department, subsequently working into the

operating end of railroad work.

Hazen, WTiipple & Fuller is the new name
of the firm which was formerly Hazen &
Whipple, consulting civil engineers, of New
York City. Weston E. Fuller, whose name is

added, has served with the firm for a number
of years, devoting most of his time to water

supply and filtration problems. Chester M.

Everett, for eight years an employee of the

firm, has been taken into partnership. This

change was made Jan. 2, the twentieth anni-

versary of the foundation of the business. The
firm name was first Noyes & Hazen, and con-

tinued thus far two years until Mr. Noyes's

death. The business was then conducted under

Mr. Hazen's name for seven years, since when
the firm's name has been Hazen & Whipple.

H. W. Durham, after an incumbency of 3

years, has resigned his position as chief engi-

neer of the bureau of highways. Borough of

Manhattan, New York City. He was appointed

to the position by former Borough President

McAneny, coming from a 4% years' service on

the Cape Cod Canal, where he had been in

charge of original surveys, then of the plans

and finally of construction. Previous to that

he had been in charge of municipal engineering

on the Panama Canal Zone, employing at times

as many as 1500 men. During his incumbency
of the position he is now leaving, over one-

fourth of the streets of Manhattan have been
repaired at a cost of over $7,000,000. The bu-

reau has been reorganized and standard speci-

fications revised for the three chief types of

pavement used in the borough, granite block,

wood block and sheet asphalt. Three divisions

have been created, each in charge of an engi-'

neer. The division of repaving has charge of

contract work, while separate divisions look af-

ter the repairs, by day labor, to sheet asphalt

and granite block surfaces. Within six months
a municipal asphalt repair plant, which can
take care of 3,000,000 sq. yd., now out of guar-

antee, was placed in service. By closer inspec-

tion and a system of records street openings
are now more closely controlled, while all in-

spectors have been given careful training as to

the meaning of specifications and their duties.

Under Mayor Gaynor's administration Mr. Dur-
ham was sent to Europe and spent four months
in studying European practice in thirty of the

principal cities on the Continent and in Eng-
land. As a result certain changes have been
made in New York City's practice. Mr. Dur-
ham's resignation becomes eflfective Feb. 1 and
until then no announcement of his plans will be
made.

draw up at the curb. The colored lights can
be seen in the daytime as well as at night, and
can be discerned readily at a distance of sev-

eral blocks.

Cement Company's Exhibit at

Exposition Ready
The Universal Portland Cement Company

has completed the installation of its exhibit in

the Palace of Mines and Metallurgy at the

Panama-Pacific Exposition at San Francisco.

The accompanying photograph shows its gen-

eral appearance. Below a series of concrete

arches are a number of oil paintings indicat-

Executive Committee's Report to

Cement Manufacturers

The report of the executive committee to the

Association of American Portland Cement
Manufacturers, presented at its annual meet-
ing in New York, Dec. 9, has just been made
public. It shows that the total membership of

the association at present includes seventy
companies.
Of special interest in the report is the de-

scription of the widespread inspection work
undertaken by the association in order to in-

sure proper execution of concrete road work.
The necessity for educational campaigns to

show railroad and municipal engineers the

PORTLAND CEMENT COMPANY'S EXHIBIT AT PANAMA-PACIFIC EXPOSITION

ing how concrete may be used on the farm,

for streets, factories and homes.

Under the central arch an electrically

operated scenograph shows in miniature the

operation of the company's factory at Pitts-

burgh. The buildings are electrically lighted,

the machinery is in operation and carrying

devices, cars, etc., are shown transferring ma-
terial from various factory buildings, from the

raw to the finished stock. Opposite this is an-

other large cabinet showing schematically

the various stages in the process of manufac-
ture, the essential elements and the precau-

tionary measures devised for safe-guarding

the quality of the product and insuring an
absolute standard.

Cleveland's Electrically Controlled

Traffic Signal

An illuminated electrically controlled traffic

signal is now in operation in Cleveland. The
device was installed at a street intersection by
the American Traffic Signal Company, Aug.
5, 1914, and consists of eight high candlepower
lights, four red and four green. These are

installed on the right-hand side of the street,

the red lights on the near side and the green

across the street intersection. The red light

means "stop" and the green one "proceed."

The device is operated by an officer in a

booth at the corner, the booth being equipped

with an emergency device so that the operating

officer is in constant communication with the

police and fire departments, the fire alarms
being repeated in the booth at the same time

they are received in the stations. If the flre-

fighting apparatus is to pass the corner where
the signal is located traffic in all directions

can be closed by the signal. In addition a

gong is sounded which warns all drivers to

possibilities of concrete in their work is rather

surprising. One would expect with the varied

uses of concrete that all engineers would be

fully awake to its possibilities.

Bearing upon the recent progress of the

cement industry and the immediate future, the

following quotations are of interest:

"The cement industry in this country has
had phenomenal expansion. Even in times of

financial depression we have had an increase in

consumption. During the last few years large

uses, such as are exemplified in railway and
building construction, have been very ma-
terially curtailed. A glance at the increase in

the number of small sales will clearly demon-
sti'ate this. Such increase is due to the general

popularizing of concrete construction, brought
about by the educational publicity campaigns
carried on by the association and several of

our individual companies. We are reaping

to-day the benefit of farm campaigns started in

1910. Had it not been for our road campaign,
started in 1911, the consumption of cement
would certainly show a decrease over previous

years

"It is unnecessary to remind you that there

has been a gradual slackening in the demand
for cement since the outbreak of the European
war, and as the season for construction is

rapidly drawing to a close, we cannot hope for

any change this year.

"The outlook for next year is, however, by
no means hopeless. While business may re-

main somewhat quiet, there are many signs of

improvement. The country has been exercising

such economy as has not been known for many
years, and is for this reason in a comparatively
healthy condition

"The inability of Germany and Belgium to

export cement should enable us to largely in-

crease our trade with South and Central

America."



Engineering Record
A Weekly Journal Devoted to Civil Engineering and Contracting

Published by McGraw Publishino Compant. Inc.

c^^.

Volume 71 NEW YORK, SATURDAY, JANUARY 16, 1915 Numbers

Rural Engineering

AREORGANIZATION of the U. S. De-

partment of Agriculture, in which all

departmental functions of an engineering

character will be brought under one bureau,

is proposed in an appropriation measure
now before Congress. Under it the Office

of Public Roads would become the Office

of Public Roads and Rural Engineering.

Drainage investigations and farm irriga-

tion, now handled separately, would go to

the enlarged office, while new divisions of

farm structures and farm machinery would
be included. The appropriation requested

is $700,000. The logic of this rearrange-

ment is evident. Drainage and irrigation

fnvestigations are now, for no apparent rea-

son, under the Office of Experiment Sta-

tions. Consolidation will reduce adminis-

trative expenses, will more easily allow of

transfer of men from division to division,

as the exigencies of work may require, and,

by adding together the experience of for-

merly isolated workers, make for higher

general efficiency. Congress should approve
the recommendation made by Secretary

Houston.

Arizona Alien Law Void

FOLLOWING close upon the decision of

a New York State court that the law
prohibiting the employment of alien labor

on public works in unconstitutional a Fed-
eral court, sitting in San Francisco, has
handed down a similar finding an the Ari-

zona act restricting the number of aliens on

public works to 20 per cent of the total. It

would be surprising if, with the clear-cut

opinions already rendered, the New York
court of appeals should not take the same
view. The court held in the Arizona case

that the law deprived aliens of the right. to

labor guaranteed them by the Fourteenth
Amendment to the Constitution. "If under
the guise of police regulation," the court

says, "a State can prohibit an employer
from employing more than 20 per cent of

alien labor, it can prohibit him from em-
ploying more than 5 per cent, and if 5 per

cent, from employing any at all. The Su-

preme Court of the United States recently

has held that the right to labor is a right

of property. An alien cannot be deprived

of the right to property under the Constitu-

tion of the United States." In this direc-

tion, at least, the attempt to mulct the public

has been foiled.

The Subway Interruption

LAST week's interruption in the New
York subway, the longe.st in its his-

tory, suggests changes in electric wiring
features and possibly in construction and
prompts comment on the comparative free-

dom of that system from accident. It has

now been in operation for ten years, but

never before has it been obliged to suspend

,
traffic for more than a few hours. Fatal
accidents have been rare,—none during the
year ended June 30, 1914. In last week's
tie-up the danger was largely due to panic,
though many were overcome by smoke,
owing to the delay in allowing the pas-
sengers to leave the cars. There have been
many suggestions as to desirable changes
since the accident; such as are meritorious
are having the consideration of the authori-

ties and will be made the subject of a report.

Two measures, however, seem so logical

that one can predict favorable recommenda-
tion ; that the splicing chambers should be
isolated from the subway and that the

lighting in the tubes be kept entirely sepa-

rate from the power feeders, so that no in-

terruption to the operating current, from
short circuit or otherwise, could leave the

tunnels in total darkness.

Privately Financed Sewers

WHILE privately owned waterworks
plants, roads, bridges, and refuse dis-

posal works are common enough, a sewer-

age system financed and built privately for

the benefit of a municipality is a decided

novelty. In the United States there have
been only a few cases similar to that at

Troy, Pa., described by Henry W. Taylor

on page 79. The limit of the town's bonded
indebtedness prevented the installation of

the system as a municipal enterprise. The
citizens, therefore, as a private association,

undertook the work. There is nothing out

of the ordinary in the engineering features

of the project; interest centers in its legal

and financial aspects. There are four

parties involved—the subscribers, who fur-

nished the funds; the trustee; the borough

of Troy ; and the property owners, who pay

to the borough an annual rental for con-

nections to the system. The subscribers

vest all rights to funds and to the plant in

the trustee, and the borough contracts to

rent the entire system from him and pay

him 5 per cent yearly on the investment.

The borough, out of the rentals, maintains

and repairs the system and. pays the in-

terest. It also has the right to purchase

the system at cost. The same plan might

well be used by other communities which

need improvements but are unable on ac-

count of legal limitations to secure the

necessary funds.

Pearl Harbor Drydock

AVEIL of mystery, through which has

filtered little information to the engi-

neering public, has surrounded the Pearl

Harbor drydock for almost two years. It

was known in a general way that the con-

struction method which had been tried was

a failure, and that to make it a success

would cost much in excess of the funds

available. It was also known that the late

Alfred Noble had examined the site and

made recommendations. It was generally

thought that the whole project was drag-

ging along and would emerge, after a

period of consideration in Congress, with
an increased appropriation, at some in-

definite time in the future. It appears, how-
ever, that all this time the Goivemment's
engineers have been at work, devising

methods to turn the original failure into a

success. They have now come forward with
a practical and economical plan which will be

put into immediate execution. Thia plan,

detailed elsewhere in this issue, calls for the

sinking of successive sections of the dock
floor, each surmounted in turn by the same
removable steel cofferdam, within which the

side walls of each section can be finished

while the bottom of the next section is

being prepared for launching. The main
idea and details of this scheme, which seems
perfectly feasible and much less expensive

than making the whole dock a single large

caisson, have been in large part the work
of the engineers of the Bureau of Yards and
Docks, who deserve much credit for their

work.

Bartering Professional Services

ABOUT a year ago the Institution of

Civil Engineers of Great Britain, in a

communication to its members, deprecated
the practice on the part of municipal

authorities of inviting engineers to submit,

in competition, terms for preparing plans

and proposals for engineering work. The
communication said in part: "In the

opinion of the council such a proceeding is

very undesirable in the best interests of the

public authorities themselves and of the

engineering profession. The council desire

to express emphatically the repugnance with
which they regard the practice in question.

They have every confidence that the mem-
bers of the institution will support them
by declining to respond in any way to such

advertisements as those alluded to." Ap-
parently, this support has not been as

hearty as could have been desired, for a

number of members have transgressed in

the case of a sewerage project at Mon-
mountshire and by their action have evoked

from the council another general communi-
cation, dated Dec. 7. The communication
characterizes this bartering of professionil

services as "an action of professional mi.s-

conduct which renders the offender liable

to expulsion from the institution." While
the more prominent members of the pro-

fession in the United States are not open to

.'iuch criticism, it cannot be said that others

are blameless. Any one familiar with the

ordinary procedure of securing expert

advice, particularly on municipal projects,

knows that bargain-counter methods are

entirely too prevalent. It rests with the

engineers themselves and with the engineer-

ing societies to correct the abuse and to
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educate municipal authorities to proper

standards in the employment of profes-

sional men. Progress will be slow, but the

eventual victory will be worth all the pains.

Danger from Typhoid Carriers

NOTICE to boil the water in a certain

section in Chicago appeared recently in

the daily newspapers and in the official

bulletin of the Department of Health. The
water under suspicion came from the Two-

Mile crib, the one nearest the mouth of the

Chicago River,, and is at most times less

satisfactory in quality than that from other

intakes. Regular samples did not indicate

any special pollution, and there was a

typhoid increase only in the district sup-

plied by the Chicago Avenue pumping
station, one of the two taking water from

this crib. This circumstance led to an

examination of ten workmen employed in

making alterations in the pump wells at the

station. Three of them gave positive Widal

tests and one has been proved to be a

typhoid carrier. On some of the cribs sup-

plying water to Chicago hypochlorite of lime

plants have been in operation for some time,

but none was installed on the Two-Mile crib.

Though it was impossible to determine the

actual cause of the pollution, the necessity

for care in assigning men to make well re-

pairs is suggested by the incident. The use

of a bacterial test to determine whether the

prospective employee is a typhoid carrier or

not is certainly a new angle to the employ-

ment problem. The dictates of common
decency, it need hardly be said, should be

observed by men engaged in such work. It

is interesting to note that in all probability

in this case a hypochlorite plant would not

have safeguarded the supply.

The Passing of Naval Coal

THE transition from coal to oil as the

standard fuel marks perhaps the most
radical development in naval engineering

since the advent of the steam turbine. In

the United States Navy experiments with
liquid fuel date back nearly fifty years.

These have all confirmed the belief of en-

gineers in the military advantages of fuel

oil, but until recently uncertainties as to

supply have restricted its use. Naval au-

thorities are now assured that on the public

lands of California alone there is sufficient

oil to supply all probable naval demands
for a century, should oil be burned to the

exclusion of coal, and there is, of course,

considerable oil elsewhere in the country.

The transportation of this fuel, whether by
sea or by land, is a much simpler problem
than the handling of coal.

In his annual report, the Secretary of

the Navy states that henceforth all fighting

ships added to the fleet will use oil and that

the transition from coal will establish an
era in naval development almost comparable
with the change from black to smokeless
powder. The advantages of oil illustrate

the engineering basis of modem military

operations on the sea and are of much
technical interest. Compared with coal, oil

produces an evaporation of water per pound
of fuel in about the ratio of 14 to 9, and
per square foot of heating surface in about

the ratio of 10 to 8. Fuel can be taken

aboard more rapidly, without manual labor,

and without interruption to ship routine.

These points directly influence military

efficiency, and the discomforts of coaling

ship need no longer be endured, with their

demands upon the crew and inconvenience

to every branch of the service afloat.

Steam for full power can be maintained as

readily as for low power, with no reduction

in speed at critical moments due to dirty

fires, to difficulty in trimming coal from
remote bunkers, or to exhaustion of the fire-

room force. There are no cinders, and the

amount of smoke can be controlled. A
considerable reduction in personnel is pos-

sible with fuel oil, which reduces the weight

of and space required for boilers and short-

ens the firerooms. The elimination of coal

and ash-handling gear renders unneces-

sary the piercing of the hull for coal trunks

and discharges from the ash ejectors.

In the battleships "Nevada" and "Okla-

homa" the exclusive use of fuel oil has, by
reducing the boiler weights, made possible

the use of heavier armor than heretofore.

The reduction in length of boiler compart-

ments has permitted the grouping of all

boilers under one smoke pipe, clearing the

upper decks considerably and permitting

more extensive arcs of gun fire from the

turrets. These advantages are significant,

and with the prospective development of

internal combustion marine engines for

heavy service now in sight and the success

reported from the trials of electric drive

aboard the collier "Jupiter," leading to the

authorization of the motor drive for the

battleship "California," interest will not be

lacking in the engineering side of marine
propulsion for some years to come.

The Converging Curves of Steam
and Water-Power Costs

DURING the past few years the cost of

electric power has received well de-

served attention in engineering circles, and
it is a question if any other problem more
closely approximates what might be called

a common denominator of inter-professional

interest. The progress of the steam turbine

has brought about changes of great signi-

ficance in the relation of steam to hydro-

electric costs. Only a little while ago it

was generally conceded that electricity de-

veloped by waterfalls must inevitably be

cheaper than energy produced in a steam
plant, and even to-day the general public

inclines toward this opinion.

At the recent hearings of the Senate

committee on public lands upon one of

the water-power bills, John A. Britton, vice-

president of the Pacific Gas & Electric Com-
pany, and Hugh L. Cooper, consulting en-

gineer. New York, brought out the point

that the capital costs of modern high-pow-
ered steam plants and of many hydroelectric

developments are coming close together.

Forty years' experience, including excep-

tional opportunities for observing present-

day tendencies, led Mr. Britton to predict

that the time is not far distant when in

many instances, steam-electric power will

be produced at less expense, all things con-

sidered, than hydroelectric energy. This

situation was foreseen by Austin C. Dun-
ham, of Hartford, at least three years ago.

A resume of the testimony will be found

on page 75.

Many figures were presented at the com-

mittee hearings bearing upon costs of pro-

duction and transmission on the Pacific

system. The average cost of energy de-

livered at the 200 substations of the com-

pany is about 7.3 mills per kilowatt-hour.

Steam power has been generated and deliv-

ered practically under the same conditions

for less money where the great labor-saving

capabilities and fuel economies of high-

powered steam turbine plants have been

realized on a first-class load-factor. It s

perhaps not generally appreciated by engin-

eers that a modern steam turbine station of

large size, using units of say 10,000 to 20,-

000-kw rating and upwards, can be built to-

day for from about $60 to |50 per kilowatt

of maximum capacity. Few hydroelectric

plants can meet this range of unit first

costs, although the Nevada City plant of the

Pacific company was developed recently at a

cost of about $68. .50 per kilowatt, due to

unusually favorable hydraulic conditions.

The more common hydroelectric unit costs

of from $200 to $250 per kilowatt must be

considered in any broad comparison.

The belief among certain classes of the

public that water powers yield dispropor-

tionate profits springs from the conception

that the cost of development and the ex-

penses of operation are small, while the in-

come is large. It is difficult for the public

to realize that the dam, headworks and

power plant once built involve heavy con-

tinuing expenses, which are in reality com-

parable with the cost of coal or oil in a

steam station. The expense takes the form
of interest, sinking fund charges, deprecia-

tion and taxes. The invested capital in a

water power is so much greater than the

public realizes that with interest charges of

not more than 5 or 6 per cent in a majority

of cases from 70 to 80 per cent of a water-

power company's income is absorbed. Of
a water power once built, and after the

expected market has been developed, the

operating expenses, exclusive of the returns

to capital, which should include a profit in

addition to interest, are seen by the public

to be small. In many cases they absorb

only 15 or 20 per cent of the income. The
balance left after capital charges are met
is seldom large and very rarely indeed

excessive, in view of the ever-present risk

of damage by floods, lightning, failure of

the expected market to develop, and such

uncertainties of operation as the art of

electrical engineering has not yet been able

completely to remove.

Water powers are developed only after

answering satisfactorily the question as to

the cost of steam power in the territory.

They can only live when they deliver power
at a rate substantially lower than that of a

steam station. At the same cost they re-

main undeveloped. Few steam plants with

skilled designing cost over $100 per kilo-
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watt to build under present conditions. The
first cost of a hydroelectric plant depends
largely upon topographical and hydraulic
conditions. It is because of the great effect

of slight differences in the cost of water
power upon the decision to develop in a
given community that even light burdens
in fixed charges or limited tenure, even
though not immediately onerous, loom so
large in settling the matter. With modern
steam turbines an operating cost of 3 or 4
mills per kilowatt-hour should be attained
without serious difficulty where high load-

factors are available, and 2.5 mills is cer-

tainly in sight for a station equipped with
units of 20,000 or 30,000-kw rating. Pos-
sibilities like these throw the question of
ultimate cost of steam and water power into

the field of fixed charges.

Water powers are by no means going out
of fashion, but it is high time to realize

that there has been quite as much progress
in steam engineering as in high-voltage
transmission and that off-hand judgments,
taking for granted the invariable superi-

ority of hydroelectric developments over
fuel-burning plants, are extremely hazard-
ous.

. The Needs of the American Society

of Civil Engineers

THE approaching meeting of the Amer-
ican Society of Civil Engineers makes

appropriate a discussion of the needs of the
society. Such discussion has not been in-

frequent. In fact, agitation has been per-
sistent for some years. Colonel Ockerson
advised in his presidential address that the
society endeavor to exercise its influence in

public affairs, that the number of local

associations be increased and that, each
year, there be a number of conventions or
general meetings, rotated by districts. Pro-
fessor Swain, at Ottawa, repeated Colonel
Ockerson's first suggestion and recom-
mended additional technical committees and
the appointment of a committee on public

relations in which each State would have
representation. "Our society," said Pro-
fessor Swain, "is large, rich, influential, but
we have been too content to sit down in

dignified, ease, taking little or no initiative

and allowing other and younger societies to.

outstrip us in actual work performed and in

real influence exercised. . . . We have no
reason to be afraid of having too many
committees. We should rather be sure that
we lose no opportunity to exercise legiti-

mate influence on public opinion or to aid
in the solution of large problems."
As a result of these suggestions the

formation of local associations has gone on
apace, the number growing in two years
from three to fourteen. In the same period
five new special committees have been ap-

pointed. Despite the success of the New
Orleans gathering, however, no other in-

terim conventions have been held, and little

effort has been made to take an active part
in public affairs.

In the judgment of this journal, however,
the real ailment has not yet been pointed
out, though it is implied in the recommenda-
tion that the number of local associations

and of conventions be increased. The
trouble is, in the last analysis, that the mem-
bers lack interest in the society. It stands
now in an impersonal relation to them—

a

thing apart, that does not attract, that is
grandly cold and forbidding.

Three remedies, we believe, must be ap-
plied: first, publicity for the work of com-
mittees; second, the adoption of a more
democratic spirit in meetings; third, an ex-
tension of the "federal" form of organiza-
tion.

The first of the remedies, publicity for
committee work, was discussed at length in
this journal last week. Committee work is
now conducted on the star-chamber plan.
Members do not know what the committees
are doing and consequently are unable to
contribute their experiences. The com-
mittee work, accordingly, suffers, while the
society loses the loyalty and enthusiasm
which comes from knowing what the organi-
zation is doing and from participation in its

activities. The programs of committees
should be published and, at intervals, news
of important steps in their work.
The second remedy involves a radical

change in the atmosphere of the organiza-
tion, the destruction of the forbidding for-
mality which now prevails and the substi-
tution of a more democratic spirit. The
frigidity of the New York meetings is un-
befievable without experience, and the
change would aflfect them chiefly. At first

glance this seems to be a local problem. It

is not, however, for New York, being the
society's headquarters, is in a position to fix

the standards for the whole organization.
The Denver and San Francisco associations
are sociable not because of, but despite, the
spirit at New York. There should be a re-

ception committee there to see that no one,

be he a local or an out-of-town member, is

allowed to spend the evening holding up a
pillar because of his lack of acquaintance.

The very principle of the New York semi-
monthly meetings, moreover, is wrong.
They are, supposedly, national gatherings,

but they are not national in any sense of

the word. The problems of the society as

a whole are never discussed; the attendance

has not a national character. On the plea,

however, that the meetings are national,

most of the papers are read, even though
they relate to matter not of local interest,

or are too technical for discussion except

among little groups of experts. The result

is inevitable—a meager, discouraging at-

tendance and little or no discussion.

This should be changed at once and the

New York meetings made in name what
they are in fact—meetings of the New York
members. The subjects should then be

chiefly of local interest. There should be

a program committee in charge of the New
York meetings—in fact, a New York asso-

ciation of members, with all the privileges

accorded to other branches.

Finally there is need for a radical change

in organization, by the development of a

"federal" form, which would broaden the

present local-association plan and carry

further the movement started by the pro-

posal to give each district sole control over

the nomination and election of its repre-

sentative on the board of direction. The
local association, as now constituted, does
not effectively go beyond the city in which
it is established. It does not provide for
the members resident in the district but in

communities too small for local branches.
The privilege of selecting their own repre-
sentative on the board of direction will have
a tendency to give members of the district

a feeling of mutual interest. But they need
more. They should be personally ac-

quainted, for then only will they be able to

co-operate in local matters of moment to

engineers. There should be district asso-

ciations, each with its officers and its meet-
ings at stated intervals. Local problems
would form the best subjects for discussion,

but inevitably the business affairs and
activities of the national organization would
receive much fuller discussion than is now
possible. Local interest would be the parent
of national loyalty, while the more effective

method of organization would insure a
readier response to appeals from the board
of direction than can now ' be secured
through formal communications from a dis-

tant headquarters to 7500 isolated units.

Before such a method of organization
could be adopted, many details would have
to be worked out, but that the tendency of

the society is in this direction no careful

observer can doubt. So important does the
board of direction regard the conference of

presidents of local associations next week
that it will pay the traveling expenses of
these officials to the New York meeting.
That in itself is evidence of the feeling of

the board of direction on at least one phase
of this subject.

Precedent for this form of organization,

if any be needed, can be found in the Verein
Deutscher Ingenieure, with a membership
of 25,000. Membership in it can be held
only through local branches, which are
largely autonomous and participate to a
surprising extent in the discussion of local

public questions. In the German society,

too, a portion of the dues of each member
is returned by the national organization to

the local branch—a form of support that

must inevitably follow if the local branches
fulfil their mission and really do valuable

work for the society.

Present tendencies in every field are
toward democratization. The cry against
autocrats was louder than the first rumble
of the European war. The wise corporation

official has changed his motto to read "the
public be pleased." Industry's tyranny
over the individual has been broken by
workmen's compensation acts. Co-opera-
tion, fellowship, representative rule are suc-

ceeding the cruder forms that preceded.

The movement in the American Society of

Civil Engineers is of the same order. In a

small way it mirrors the large swing of

world events and race tendencies. Its ulti-

mate results none can doubt. It behooves
those who have placed the society on its

present eminence, and have made it finan-

cially impregnable, to take hold in the new
spirit, that the society may broaden and
grow, grasping the larger opportunities

which a more complex age is placing be-

fore it.
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LOADING A DUMP WAGON WITH THE STEAM SHOVEL LEVELING UP WITH SCRAPER ATTACHED TO DIPPER

Methods of Excavation for Buildings
Cost and Performance Records on a Large Factory Where a Steam Shovel Was
Used, and On Another Where Drag Scrapers and Hand Work Were Employed

By A. B. McDANIEL
Assistant Professor of Civil Engineering, University of Illinois, Urbana, 111.

IN this article the writer will describe in

detail the methods used in the excavation

for the basement and foundations of two
large reinforced-concrete factory buildings.

These methods were adapted to the local

conditions, and in some respects are special

and peculiar, but may be generally utilized

on similar works with slight modifications,

even under diflferent local conditions of soil,

climate, topography, length of haul, depth of

cut, shape and size of excavation and the like.

Both buildings were built under close re-

strictions as to time limit and original esti-

mate, and every effort was made in the

planning and execution of the work to se-

cure efficiency and economy.

Case 1—Steam-Shovel Excavation

A steam shovel was used in excavating

for the first building, which is being con-

structed for the Dennison Manufacturing
Company, of South Framingham, Mass.

The building is rectangular in form, 70 ft.

X 159 ft. 5 in., with two projecting stair

towers and a toilet tower. The general

plan of the building is shown in Fig. 1.

There are to be a basement and four stories,

and the girderless floor or mushroom sys-

tem of reinforced-concrete construction is

to be used throughout.

The west side of the building is nearly

parallel to a public thoroughfare which
winds around the south side, and this

provides three points of access to the site.

As the gate on the south side was used

for the large traffic of the Dennison Manu-
facturing Company, however, it was not

deemed advisable to use this gate in the

excavation work for the passage of teams.

The soil excavated was a fine, clean, sili-

ceous sand, in beds from 3 to 7 ft. in depth',

and separated by strata of yellow clay, of a
depth of 1 or 2 ft. The excavation was
carried down to a gravel subsoil, upon which
the footings were placed. The depth of

excavation varied from 8.2 to 10.5 ft.

The excavated material was used to fill up
two low, swampy tracts of land which were

located about 1/3 mi. from the site of the

building. This property belongs to the

Dennison Manufacturing Company, and is

being graded up for the building of houses
for the company's employees.

Method of Excavation

A new Thew Automatic revolving steam
shovel, type 0, equipped with a %-yd. dipper,

was used for the bulk of the excavation. The

PATH OF STEAM SHOVEL

manufacturers furnished an expert engineer

who set up and operated the machine for

several days, during which time he broke

in a "green hand" as the runner. The
latter operated the shovel without aid or

supervision during the last ten days of the

work.

The shovel began operations near the

southwest corner of the building plot, and
excavated a cut about 15 ft. wide on a de-

scending grade of about 10 per cent. As the

shovel approached the northeast corner of

the plot it reached the finished grade, which
was about 10.5 ft. below the original ground
surface at this point.

Path of Shovel

The path of the shovel is shown by the

dash line in Fig. 1. The east side of the

excavation was completed first, as it was
desirable to construct the footings and erect

the basement column forms along this side,

adjacent to the mixer plant and pouring
tower, as early as possible. While the

shovel was excavating in a southerly direc-

tion along the east side, a slip scraper was
used to cut an inclined road from the north

gate on Grant Street, along the north side

of the plot, and curving and descending
on a grade of about 6 per cent to the bottom
of the excavation near the north end of the

toilet tower. After the shovel had started

on its second trip along the plot tlie wagons
came in at the south gate on Grant Street,

passed down the incline along the south

side of the plot, around the east side of the

shovel, where they loaded and passed up
the north incline and out the north gate

on Grant Street, to the dump. A view of

the shovel loading a dump wagon is shown.

Support for Shovel

On account of the loose character of the

soil and the inflow of water when the

excavation reached grade, it was necessary

to support the shovel on planking. A
movable, sectional, platform was built of

4 X 8-in. timbers, bolted together to form
sections 3 ft. wide and 12 ft. long. Four
of these sections were used on straight

stretches, and two triangular-shaped sec-

tions, half the size of the rectangular sec-

tions, were employed on the turns. Near
the center of both ends of each section was
placed a heavy iron eye by means of which
the section could be shifted around with a

chain attached to the dipper arm.
Neglecting time lost through breaks in
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machinery., inclement weather, etc., the

shovel was excavating about 60 per cent

of the working time. Special effort was
made to keep the shovel always supplied

with wagons to load, and very little delay

was occasioned from waiting for teams.
From two to three shovelfuls were required

to load each wagon to an average capacity

of about 11/3 cu. yd. (loose measurement).
On account of the looseness of the material,

the average shovelful was about 1/2 cu. yd.

Based on a large number of observations,

the average time to make a complete dipper

swing was 26 sec. and the minimum time
was 18 sec. The average time to load a
wagon, with- three swings, was 1 min. 46
sec, and the minimum time was 1 min.

21 sec.

Labor and Fuel Costs

The labor crew consisted of one foreman,

one engineer, one fireman and two pitmen,

or laborers. Following is a schedule of

labor expenses per day of nine hours

:

Water was supplied to the boilers through
a rubber hose. Coal and coke were hauled
thrice daily from a pile on the east side
of the excavation and shoveled into a large
wooden bunker built on the rear of the
machine. The fuel cost for the operation
of the shovel is as follows

:

7 tons coal at *6.2r.

$6.7:..1 ton coke at
.$43.76
. (.76

Total cost of fuel (50.50

1 foreman at $6 per day J6.00
1 engineer at $0.45 per hour 4.05
1 fireman at $0..'!0 per hour 2.70
2 pitmen at $2.03 per day 4.06

Total labor cost per 9-hr. day $16.81

The excavation was leveled up and made
closely to grade by the use of a slip scraper,
which was attached by a chain to the dipper
handle. This work was done as far as
practicable, during the short periods of

waiting for wagons, at the beginning and
end of each half day's work. The method
of operating the slip scraper is shown in one
of the illustrations.

The hauling away of the excavated ma-
terial was done by rear dump carts hauled
by two horses. These carts had a rated

capacity of 1 cu. yd., and were generally

filled by three dipperfuls to a capacity of

1 1/3 cu. yd. Care was taken to place the

bulk of the load over the rear axle, so as to

Table 1- -HAUI.AGE Record—Steam-Shovel Excavation op Basement for Buildino for Dbnnison Manu-
facturing Company, South Framinoham. Mass,

S 3 1, * °3 E.= ?

s

its

£^ 7;£ u < X .t; =t;
s

2S
Si- a

>• ^2

a

>.

PQ o

Is

j2

11

ll

Remarks

July 6 62 22.5 83 83 $9.76 $9.76 $0,118 $0,118
July 7 8 160 20.0 72.0 27.0 213 296 49.50 59.26 0.243 0.200
July 8 10 227 22.7 90.0 23.8 304 600 55.00 114.26 0.182 190
July 9 12 284 23.7 108.0 22.8 379 979 66.00 180.26 0.174 0.185
July 10 12 271 22.6 108.0 23.9 361 1,340 66.00 246.26 0.182 0.183
July 11 12 252 21.0 108.0 25.7 336 1,676 66.00 312.26 0.196 0.186

July 13 12 257 21.4 108.0 25.2 343 2,019 66.00 378.26 0.192 0.188
July 14 12 273 22.8 108.0 23.7 364 2,383 66.00 444.26 0.182 0.186
July 15 13 304 23.4 116.0 22.9 369 2,752 65.38 509.64 0.178 0.184

July 16 12.33' 247 20.0 111.0 26.7 329 3,081 67.82 577.46 0.206 1.187 i 2u min. delay

—

July 17 13.67' 310 22.7 123.0 23.8- 380 S,461 74.54 652.00 0.196 0.188
July 18 13.90' 326 23.4 125.0 23.0 408 3,869 73.49 725.49 0.180 0.187

July 20 12.60' 298 23.6 113.0 22.7 395 4,264 73.93 799.42 0.186 0.187
July 21 13 251 19.3 104.0 24.8 335 4,599 66.50 865.92 0.198 0.189 Rain : 8-hr. da.\

July 22 14 309 22.1 126.0 24.6 412 5,011 82.75 948.67 0.200 0.188
July 23 14 346 24.7 126.0 20.7 461 5,472 79.50 1,028.17 0.172 0.188
July 24 5.35» 125 23.4 48.0 23.1 167 5,639* 30.42 1,058.59 0.181 0.187 Work ended 11 f

'Based on 14 teams for 8 hr.
-Based on 14 teams for 5 hr. and 13 teams for 4 hr.
"Based on 14 teams for 8 hr. and 50 min.
'Based on 14 teams for 8 hr. and 5 min.
"Based on 12 teams for 4 hr.

•Total estimated excavation (place measurement) is 5095 cu. yd.
each load being 1% cu. yd., wapon or loose measurement.

The figures in this column based on

Table 2--Cost Summary fob Same Work
Average

totalDaily cost Daily Daily cost Daily Tata!
Date, shovel shovel cost Total cost Dally yardage Daily tota unit cost
1914 excavation dump repairs hauling to date yardage to date unit cost to date

July 6 $11.89 $5.63 $9.76 $27.28 83 $0,329 $0,329
July 7 18.79 9.69 49.50 105.26 213 296 0.366 0.355

July 8 16.56 20.72 55.00 197.54 304 600 0.303 0.329

July 9 13.41 17.17 66.00 294.22 379 979 0.254 0.300

July 10 15.45 17.18 66.00 392.75 361
"

1,340 0.273 0.294

July 11 15.41 15.71 66.00 489.87 336 1,676 0.287 0.292

July 13 14.84 15.47 $10.24 66.00 596.42 343 2,019 0.301 0.295

July 14 12.69 12.89 66.00 688.00 364 2,383 0.251 0.289

July 15 15.96 19.31 2.35 65.38 791.00 369 2,752 0.279 0.2875

July 16 24.55 14.24 1.35 67.82 898.96 329 3,081 0.32S 0.292

July 17 15.50 14.24 2.49 74.54 1,005.73 380 3,461 0.280 0.290

July 18 13.23 18.51 1.57 73.49 1,112.53 408 3,869 0.261 0.2875

July 20 12.68 15.38 73.93 1,214.52 395 4,264 0.258 0.285

July 21 14.40 11.51 66.50 1.306.93 336 4,599 0.276 0.285

July 22 13.14 11.65 82.75 1,414.47 412 5,011 0.261 0.282

July 23 20.83 11.63 0.90 79.50 1,527.33 461 5,472 0.245 0.279

July 24 12. 4S 5.61 30.42 1,575.84 167 5,639 0.280 0.279

•Unit cost
Item Total co.st per cu. yd.

$262.31
236.53
18.90

1,058.59
150.00
250.00
179.05

$o.onir.
0.04«4
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FIG. 2—SHOVEL, HAUL AND DUMP C08T8

facilitate the dumping. From eight to

fourteen teams were used and the latter

number proved to give the most efficient

operation of the shovel. The average haul
was 1800 ft. The teams were run contin-

uously in a circuit, and except for a short

distance (about 200 ft.) the loaded teams
were not allowed to pass the unloaded teams
Bunching of the teams was largely elimin-

ated by careful supervision of the dumping
and the movement of the carts along the
road. A decided tendency to lag was no-

ticed each day during the last hour of work.
Some drivers would stop work during the

last half hour if they thought that another
load would take until after 5 o'clock to

dump. In the morning several teams were
usually late in arriving at the shovel for the

first load. In order to eliminate these time
losses, at the end of the first week's work a

bonus of 25 cents was offered to each driver

who made twenty-four trips per day.

During the first day's work under the bonus
plan one man made twenty-five trips, four

men made twenty-four trips and seven

others raised their previous day's record

by one trip. After a study of this result a

bonus schedule was established as follows:

25 cents per day per man for twenty-four
trips ; 40 cents per day per man for twenty-
five trips; 50 cents per day per man for

twenty-six trips.

A study of the haulage record as given
in Table 1 shows that the average number
of trips per day per team for the last full

day's work (July 22) was nearly twenty-
five. Several teams made twenty-six trips

per day.

Time Records

A timekeeper stationed near the building

site kept a record of the time that each team
entered the south gate and left the north
gate. This record served to show the char-

acter and length of delays in the yard, such
as loss of time in pulling up to shovel, and
delay at the shovel. The dump foreman
kept a record of the time of arrival of

each team at the dump, and also of any
delay in dumping and leaving the dump.
The watches of the yard timekeeper and
the dump foreman were synchronized daily.

At the end of each day's work, the two
records were compared and a study was
made to determine the number, character,

length and cause of all delays, the ineflScient

teams, the proper size and distribution of

the load in the carts for efficient hauling
and dumping.
The average length of haul was 1800 ft.

The average time to make a round trip was
about 21.5 min., and the minimum time
was 15 min. Each of the two dump sites
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was a low, swampy basin which it was
desired to grade up to the level of the

adjacent streets. The fill at each site was
made at two points simultaneously and was
built out from firm soil by rear-dumping
from platforms. These platforms were
made of several sections of 2 x 12-in. planks
16 ft. long, cleated together on the under
side. As the dump was carried out the

sections of platform were moved ahead.

Railroad ties were used as dumping blocks.

To facilitate the dumping, especially when
the sand and clay was wet and sticky, the

drivers greased the main axle trunnions
and salted the inside surfaces of the carts

each morning before starting work. The
depth of fill varied from to 7 ft. The
method of making the fill is shown on page
71.

The labor used in operating the dump
during the first week consisted of a fore-

man, a sub-foreman and four laborers.

This force was gradually reduced to a

foreman and three laborers during the last

four days of work. Thus an economy of

30 per cent was effected during the time that

an increased output of 16 per cent occurred.

The detailed information is given in Tables

1 and 2. Fig. 2 and Table 2 give a sum-
mary of the total daily and the unit costs

for the various divisions of the work and the

job as a whole.

The Aberthaw Construction Company, of

Boston, is the contractor for the entire job.

J. Arthur Garrod is the general superinten-

dent, Fred S. Tucker is the local superin-

tendent in direct charge, and the writer was
in charge of the excavation.

Case 2—Drag Scraper and Hand
Excavation

Drag scrapers and hand excavation were
used in a building being constructed for

the Stanley work.s, of New Britain, Conn.
The building is rectangular in form, 63 ft.

wide and 203 ft. long. The general plan

is shown in Fig. 3. The plans call for a
seven-story building, of the mushroom sys-

tem of reinforced-concrete construction,

without a basement.
The building site is a plot of ground

surrounded by one-story frame structures,

and until recently used for the storage of

great piles of thin sheet steel. This plot

was formerly a peat bog, which was filled

in with ashes, cinders and slag from the

power plant. Six test pits were dug to a

depth of about 6 ft. below the general

ground level, which was nearly that of the

finished basement subgrade. The ashes and
cinders made a top fill of about 2'^ ft. in

depth. Underlying this fill was about 1 ft.

of peat, then about 3 ft. of red clay and then

the foundation material of a dense shaly

gravel. In places a large number of glacial

boulders ranging in size from 1 to 4 ft. were
found distributed through the gravel. At
an average depth of about 7 ft. below the

subgrade elevation water was encountered,

and in some pits an inflow in the form of

a steady, continuous stream took place.

The problem was peculiar and difficult

in this case, since there was not to be a
basement and the net excavation was the
removal of sufficient material for the build-

ing of eighteen interior footings 15 ft.

square and 6 ft. 9 in. below subgrade,
twenty-two exterior footings 12 ft. square,

and four corner footings 10 ft. square, and
7 ft. 3 in. below subgrade. On account of

elevator pits and a conduit tunnel-terminal,

two interior column footings were carried

to a depth of 10 ft. 6 in. and one interior

B^B DID

FIG. 3—ARRANGEMENT OF BULKHEAD

and two exterior footings to a depth of 8

ft. 6 in. below subgrade. Allowing for the

side walls, column stubs, and tunnel, the to-

tal gross excavation required was about 2500

cu. yd., with a backfill to subgrade elevation

of about 1500 cu. yd. It is, therefore, evi-

dent that 1000 cu. yd. of material was to be

permanently removed and wasted. After a

preliminary study of the conditions it was
decided to scrape off from the surface with

two-wheel scrapers the 1000 cu. yd. of

superfluous material, and then excavate the

footing pits to grade with pick and shovel.

The cinder fill was found to be very dense

and compact, and a two-horse plow was
necessary to loosen up this material for the

scrapers. Four, five and six two-wheel

scrapers were used on consecutive days to

remove this surface material from the build-

ing site to the dump, which was located

about 300 ft. from the south end of the

site. Hence the average length of haul was
about 400 ft. Each scraper was operated

by two horses and a driver, and no snatch

team was used for loading, as the plowing

up of the material rendered it loose enough
to be loaded easily into the scrapers by the

regular team alone. The net capacity of

each .scraper was V2 cu. yd. The average

time for the round trip for the average

haul was 4i'2 min. Two men were used to

load the scrapers and two to dump and

spread the material. A foreman supervised

the loading, and a clerk at the dump kept

a time record and superintended the dump-
ing. Following is a schedule of the labor

cost of the wheel-scraper work per nine-hour

day:

1 foreman at $6 per day $6.00
4 laborers at $0.25 per hour 9.00
1 clerk at $10 per week 1.67
6 teams at $0.60 per hour 32.40

ToUl »49.07

Six scrapers gave the most efficient re-

sults and required the constant use of the
plow for loosening. The average cost of

excavation under these conditions was 25
cents per cubic yard. The local teamsters
were inexperienced in wheel-scraper work,
and strongly protested against the use of

these machines. The writer believes that

the use of the 1-yd. four-wheel scraper

would have eliminated this discontent and
inefficiency, and reduced the excavation cost

to about 15 cents per cubic yard. This
superficial excavation was made with an
average cut of 1 ft. at the south and 3 ft.

at the north end.

Bulkheads between Footings

If the hand-excavated material from the

footing pits was shoveled into wagons,
hauled away, dumped and then hauled again
for the backfill, it was evident from the

experience gained in digging the test pits

that the cost would be excessive. Hence
the writer devised the scheme of building

wooden bulkheads between the footings.

These bulkheads were made about the

length of the side of each footing and were
placed only on the transverse spaces between
footings. This arrangement left open two
continuous aisles or runways longitudinally,

between the exterior and the interior lines

of footing pits. (See Fig. 3).

Each bulkhead was composed of two par-
allel walls of 2 X 12-in. planks, placed with
the 12 in. face vertical, and held in position

by three bents composed of two 4 x 4-in.

posts and cross-bracing at top and bottom.
These bents were erected first and the
planks added as the excavated material from
the pits was piled up. A view is shown of

the bulkheads during the early part of the
excavation of the pits for the footings. The
excavated material was shoveled directly

into the bulkheads until they reached a
height of about 4 ft. Then it became
necessary to shovel the material to the
surface at the open sides and reshovel into

the bulkheads. The latter were often car-

ried to a height of 8 or 9 ft., and were
cross-braced with 4 x 4-in. struts across the
pits. After nearly a week of continued
heavy rains it became necessary to sheath

and brace the loaded sides of the pits, as

the clay became saturated with water and
began to slide and cave in. This rainy

season necessitated a great deal of extra
pumping, although the inflow of under-
ground water ordinarily began about 6 ft.

below the subgrade elevation. The exca-

vation of the four deep pits at the north
end of the site required the removal of a
large number of big boulders and necessi-

tated almost constant pumping to remove
the inflow of subsurface water. One gaso-

line power diaphragm pump and four hand
pumps were used.

Method of Procedure

The excavation for the two end and the
following eight interior footing pits was
started first and carried down within about
1 ft. of grade during the erection of the
pouring tower and mixer plant. As soon
as the pouring of the concrete began the

pits were carried down to grade consecu-

tively, so that the concreting closely followed

the excavation and both operations became
continuous.

The narrow-gage track for the side-dump
cradle concrete cars was laid along the two
aisles or lanes between the adjacent rows
of interior and exterior footing pits. A
cross track was also run directly from the

tower, connecting the two longitudinal lines
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of track. The latter were laid on a grade
of about 0.6 per cent from the south to the

north end of the excavation. As soon as

the north footings were completed the sur-

plus material from the southerly pits was
loaded into concrete cars, moved down to

the completed work and dumped into the

pits for backfill.

The excavation of the exterior footing

pits, at the north end of the site, was begun
as the pouring of the adjacent interior foot-

ings neared completion. The excavated
material from the upper sections of these

side pits was shoveled directly into the

center pits of completed footings. All back-

fill was thoroughly tamped in layers with a

heavy iron hand tamper.

Loosening the Material

Before the excavation of the footing pits

in the south half of the site was started

blasting was resorted to for the purpose
of loosening the soil and thus reducing the

amount of picking necessary. Each pit

was blasted separately and the operation

was as follows: Two laborers, equipped
with a conical-pointed iron bar IVa-in. in

diameter and a sledge, drove two holes about
4 ft. deep and from 6 to 8 ft. on centers on
the axis of each pit. In each hole the

blaster placed first a half-cartridge of 40-

per cent dynamite, which he had previously

slitted with a knife, and then another half-

cartridge containing the exploder. From
the exploder lead wires extended up out of

the hole to the two main wires of the firing

machine. A small amount of earth was
tamped upon the top of each charge with a

6-ft. wooden rod. Each blast was protected

with a heavy tarpaulin and several heavy
timbers. The surface of the ground was
but slightly heaved by the blast, but had the

appearance of having been thoroughly

churned. A crowbar was easily thrust

down to its full length into the loosened

soil.

The following is an estimate of the cost

of loosening up about 500 cu. yd." of soil in

twenty pits during a working period of

five hours

:

Materials
-0 lb. 40-per cent dynamite at 17 cents.. ?3. 40
40 exploders at $4.50 per 100 1.80

$.5.20

Labor
1 'blaster at $5 per day $3.3.=.

2 laborers at 20 cents per hour 2.40— O.T.T

Total $10.9.1

<Jost of .loosening 1 cu. yd. $]0.95-;-500= $0.0216

•The blaster was an expert representative of a
well known power manufacturer and furnished the
firing machine, wires, drill rod and tamp rod.

Table 3—Cost Summary—Scraper and Hand Excavation at Stanlst Wobks, N«w Britain. Conn.

Date,
1914

Auk.
Aug.
Aug.
Aug.
Aug. 7

Aug. V

Aug. 1(1

Aug. 10
.Aug. 11
Aug. 12
Aug. 13
Aug, 14
Aug. 15

Aug. 17
.•Vug. 18
Aug. 19
Aug. 20
Aug. 21
Aug. 22

Aug. 24
Aug. 2.-,

Aug. 26
Aug. 27
Aug.
Aug.

Aug. 31

, Daily excavation >

Wheel Drag Hand
scrapers scrapers dump carta

Total
excavation
to date

153
185
225
130

28

Sept.
Sept.
Sept.
Sept.
Sept.

Sept. 8
Sept. 9
Sept. 10
Sept. 11
Sept. 12

Sept. 14
Sept. l.'i

•32
•55

222
407
6«4
849

32
40
43

t75
100
100
23
40
35

43
55
38
47
40
55

78
115.2
80.0

123.0
121.8
25.9

97.3
103.5
108.87
112.5
88.7
71.27

59.37
20.8
2.78
1.50
6.22

6.00
1.55

924
1,056
1.202
1.284
1.324
1.359

1.408
1.463
1.501
1,548
1.588
1.643

1,721
1.836.2
1.916.2
2.039.2
2,161.0
2.186.9

2,284.2
2,414.7
2.523.57
2.636.07
2,724.77
2.796.04

2,855.41
2.876.21
2.878.99
2.880.49
2.886.71

2.892.71
2,894.26

Total
daily
cost

$11.72
31.61
49.78
53.15
63.80
59.79

32.89
48.40
55.79
4S.94
32.72
34.64

26.85
39.62
49.11
81.43
62.23

105.20

107.07
121.15
99.08

123.45
106.65
62.74

106.02
102.34
114.60
123.20
129.85
82.28

100.67
65.66
60.73
37.01
51.60

7.75
S.42

-Unit coat-
Hand

Wheel Dras dump
Dcrajiers •craperii carta

325
273
247
267

$0,304
540 0.462
812 0.456

$0.2
0.346

0.438
0.887
0.341
0.780
0.818
0.989

0.625
$0,721
$1,091
$1,732
$1,556
$1,906

$1,372
1.050
1.230
1.000
0.875

12.420

1.080
0.785
1.053
1.095
1.463
1.152

1.197
13.150

121.850
124.700
{8.200

1.290
15.430

Average
unit coat
to date

$0,419
0.359
0.316
0.817

0.349
0.851
0.355
0.3<7
0.388
0.400

0.402
0.418
0.436
0.476
0.G03
0.550

0.588
0.617
0.642
0.662
0.676
0.696

0.712
0.718
0.730
0.748
0.770
0.780

.0.801
0.818
0.837
0.850
0.865

0.867
0.869

Total
coat

to date
tll.TZ
43.33
98.11

146.26
ZIO.OC
269.85

289.85
322.74
371.14
426.98
472.87
505.59
540.28

567.08
606.70
655.81
787.24
799.47
904.67

1,011.74
1.132.89
1.231.97
1,355.42
1.462.07
1.524.81

1,680.88
1,783.17
1.847.77
1.970.97
2,100.82
2,183.10

2.283.77
2.349.43
2.410.16
2.447.17
2.498.77

2,506.52
2,514.94

•Carts.
tHand.
JExcavation of four deep pits at north end of site.
lIExcavation of 2 ft. of shale.
JMostly backfill, of which no quantities are given or allowed.

The bulkheads of the northerly footings

were taken down and moved to the south
end of the site and erected for the storing

of the material being excavated from the

pits at that point. The spoil banks left

after the removal of the bulkheads were
spread uniformly ever the spaces between
the column stubs, and the whole area was
brought up to the subgrade or elevation

of the concrete first floor.

Cost

The detailed excavation cost is given

in Table 3, This record does not include

several miscellaneous items of contingent,

office and overhead expenses, which when
included bring the final average unit cost

to $1.10. From Aug. 27 to Sept. 9 consid-

erable backfilling was done and the record

does not include any quantities for this

work. This accounts for the high unit cost,

especially on Sept. 9 to 12, inclusive, and

on Sept. 15.

The six items marked with double dag-

gers, in the third column from the right,

include deep-pit excavation, which com-

prised the removal of many large boulders,

the construction and removal of sheathing,

and nearly continuous pumping with a 3-in.

diaphragm hand pump for each one of the

pit.

The Aberthaw Construction Company is

also the contractor for this job. E, H.

Temple, Jr., is the general superintendent,

B. P. Floyd is the local superintendent in

direct charge, and the writer was in charge

of the excavation.

The monster Grenchenberg Tunnel
near Bern, Switzerland, was holed through

on Oct. 27, 1914. The tunnel is 5% mi.,

or slightly longer than the Hauenstein base

tunnel, which was holed through July 10.

The new tunnel is located north of the

Lotschberg tunnel on the main route to

Italy via the Simplon tunnel. Its construc-

tion has taken 3V2 years and its cost is

about $5,000,000. When the tunnel is put

in operation the railroad line will be short-

ened lO'Ys mi. and the time of the journey

lessened by forty minutes.

.MAKING FILL FROM DUMP WAGONS USED WITH STEAM SHOVEL BULKHEADS USED IN THE SECOND JOB AT AN EARLY STAGE
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Restoring Concrete Buildings at

Edison Plant

THE plan for the reconstruction of col-

umns in Building 24 of the plant of

Thos. A. Edison, Inc., proposed by the Con-

dron Company, of Chicago, was shown in

the Engineering Record last week, page 40.

In this issue, through the courtesy of T. L.

Condron, are reproduced three photographs

showing the various stages of the work on

these columns. The first shows the square

column chipped down to an approximately

cylindrical shape and with the extra hooped

reinforcement in place. The second photo-

graph shows the column after the concrete

has been deposited and the steel forms re-

moved and the last shows how the finished

column appears after its top has been com-

Multiple Flowing-Through
Chambers in Imhoff Tanks

Suggestions for Increasing Operating Efficiency

Deep and Shallow Tanks—Prevention of

Scum--Hedges Around Tanks

RECTANGULAR tanks with several

flowing-through chambers over a com-

mon sludge digestion chamber have been

suggested for Imhoff tank design by Prof.

Charles Oilman Hyde in an article in "Pa-

cific Municipalities." An installation of a

large tank with three flowing-through

chambers, based on Professor Hyde's sug-

gestions, has been constructed at Chico,

Cal., by Mr. Polk, city engineer.

In multiple flowing-through tanks there

would apparently be no greater tendency

multiple sedimentation chambers may often

permit of their better proportioning and
greater effectiveness.

Deep and Shallow Tanks

Relative to deep and shallow tanks where
land is comparatively cheap and where cli-

matic conditions for the drying of sludge

are very favorable, as is notably the case

in California, Professor Hyde is inclined

to believe that shallower depths than have
been employed in Germany may be used

with satisfaction and may represent a real

total economy. It would appear that tanks

from 16 to 20 ft. in total depth can be

satisfactory, provided that, in their design,

proper account is taken of the greater aver-

age volume of sludge which will obtain

with a given weight of dry solids in the

CHIPPED AND WIRED COLUMN COLUMN AFTER STRIPPING OF FORMS APPEARANCE OF FINISHED COLUMN

pleted with the use of the cement gun. No
work has yet been done on the beams and
girders and the design shown in the sketch

in last week's issue will be modified.

INDUSTRUL CONSUMPTION OF WATER IN

DETROIT for the year ended June 30, 1914,

was 36 per cent of the total 40,725,000,000
gal. pumped. In the report of Theodore A.
Leisen, general superintendent of water-
works, it is stated that the per-capita con-

sumption, based on 652,000 inhabitants,

was 171.2 gal. daily, a decrease of 1.7 per
cent over the previous year. If the indus-

trial consumption is deducted from the to-

tal the domestic consumption becomes 111

gal. per capita per day, indicating, says the

report, a wanton waste on the part of the

consumers. The maximum hourly rate was
64 per cent above the average daily rate;

it occurred Feb. 9, 1914, and was due to

the attempt by house-holders to prevent the
freezing of house pipes and fixtures. Only
0.08 per cent was used to put out fires.

for sewage to pass from' sedimentation
chamber to sedimentation chamber through
the common sludge digestion chamber than
there would be for an interchange of con-

tents to take place between a single flowing-

through chamber and the sludge digesting

chamber beneath it. Experience has demon-
strated, according to Professor Hyde, that

such a tendency, if it exists at all, is very

slight and does not require special consid-

eration. Theoretically, of course, due to

relative temperature changes, such an inter-

change of liquids might take place. Where
several sedimentation chambers in a single

unit are proposed great care must be taken

to proportion accurately the flow of sewage
between them by the use of suitable and
sufficient inlet and outlet devices. Such de-

vices, it is believed, can be readily arranged.

It should be remembered that the greater

the width of such sedimentation chambers,

the greater their depth must necessarily

be and the greater will be the volume of

ineffectual space in the scum chambers
above the level of the slots. The use of

shallower tanks as compared with the

deeper tanks, to which most of the data

now available relate.

In California, because of extreme biologi-

cal activity, unscreened sewage ordinarily

decomposes very rapidly, forming large vol-

umes of gases which lift the particles and
produce scum instead of sludge. In some
cases the amount and nature of the scum
formation has represented a most trouble-

some feature of operation of septic tanks

of the Cameron type and of Imhoff tanks.

It is important that scum chambers be of

generous horizontal area, perhaps at least

15 per cent of the total superficial area

of the sedimentation chambers. They
should be perfectly accessible so that the

scum may be frequently broken up with a

view to liberate the entrained gases and
permit the solids to settle to the bottom
where proper digestion may take place. If

this is not done very troublesome amounts
of scum may be formed and, under extreme
conditions, practically the entire weight of

solids deposited in a tank will be lifted into
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DOUBLE CHAMBERED IMHOFF TANK

the scum chambers and will collect to a
depth which will be limited only by the
dimensions of the tank.

While sludge-drying beds in Germany are
proportioned to provide 330 sq. ft. per 1000
persons represented by the tank capacity,

the area required on the Pacific coast where
the dry periods are prolonged, sludge bed
areas may be reduced to a minimum of 250
sq. ft. per 1000 persons.

Hedges Around Tanks

From the aesthetic standpoint. Professor
Hyde points out, a screen of trees or a
hedge around the site of an Imhoff tank
installation would be much better than
covers. In the first place a hedge of one of
a dozen available plants would be infinitely

more artistic than any cover could possibly
be. If such hedges were allowed to grow
up quite high they would aid in diffusing
any possible odors generated by the plant.

Well-ordered hedges would do much to allay

the suspicion of neighbors and passers-by
while a board fence or a cover would tend to
arouse their suspicion. The psychological
side of the problem of nuisances and offense
to the public is extremely important and
should receive particular attention in cer-

tain cases. There is no excuse for unsight-
liness, even in connection with siich com-
monplace things as sewage treatment
plants.

Pere Marquette Worth $78,545,241

ACCORDING to the appraisal of the Pere
Marquette Railroad recently completed

by Prof. M. E. Cooley, dean of the engi-
neering department of the University of
Michigan, the property is worth $78,545,-
241. This allows $18,417,531, or nearly 20
per cent, for depreciation, the reproduction
cost new being estimated at $96,962,771.
Per mile the figures are respectively $45,-

392 for reproduction new and $36,770 for
reproduction less depreciation.

This is Dean Cooley's fourth appraisal of
the road in fifteen years. In 1900 he made
a hurried evaluation of all the railroads in

Michigan, for taxation purposes. The sec-

ond appraisal was made in 1902 and the
last previous one in 1905. The 1914 esti-

mate of value exceeds that of 1905 by near-
ly $30,000,000, with only a very slight in-

crease in mileage. This is explained partly

by the fact that much more time and care
were given to the 1914 appraisal; partly by
the numerous additions and betterments,
such as the replacement of wooden bridges
with steel and of light rail with heavier
sections; and partly by the increases in

value of various elements, notably right

of way and other land, grading, ties and
equipment.

Chicago's New Tunnel and Pumping Station
Part of Comprehensive Waterworks Plan
Part I—Important Extensions and Improvements of System, Seen by City
Engineer in 1905, Are Being Built to Serve Needs of Increasing Population

By HORACE S. BAKER
Assistant City Engineer, City of Chicago

AGROWING public service company or
niuiucpai enterprise must develop ac-

Loruing to an orderly plan. This plan must
be based upon the future needs of the popu-
lation to be supplied, as far as they can be
predicted. The main lines of growth can
usually be foreseen for a period of 10 to 20
years and sometimes longer, but the exact
methods of development cannot usually be
planned for more than 4 or 5 years in ad-
vance, and sometimes it is impossible to lay
down exact steps to be taken even that far
ahead.

During its early history the Chicago
waterworks grew by annexation and pur-
chase without any definite plan. In this

way it attained a considerable magnitude,
although the plans and construction of those
early days are found to have been in many
cases so exact and far-sighted that the
modern engineer must look on them with
great respect.

Extensions Foreseen in 1905

In 1905 a report was made by John Eric-
sop, city engineer, outlining the growth of

the system up to that time, and laying down
certain exact steps for extension of the sys-

tem, which it was estimated would be com-
pleted in 1909. Further extensions were
mentioned which would have to be carried

out at a later date. The steps which were
to be taken immediately have all been com-
pleted. The Roseland pumping station and
the southwest land and lake tunnel, which
were estimated to be completed in 1909,

were actually put in service in 1911.

Certain future extensions of the water

supply system were the Devon Avenue sys-

tem of crib, tunnel, pumping station and

distributing mains, the Sixtieth Street sys-

tem, including the same items, and the Rose-

land system, including additional machinery

6f 50,000,000 gal. daily and certain addi-

tional large mains.

Of these three systems the Roseland work

is now being done, viz., the two additional
engines are being erected in the pumping
station, and the greater part of the mains
have already been laid. The Devon Avenue
system has been changed in location so that
the tunnel is located in Wilson Avenue, and
will supply a pumping station at Mayfair
This tunnel is now under construction, and
work will be started in the near future on
both the crib and the pumping station.

The Sixtieth Street system has not yet been
started, but it Ls planned to make that the
next extension of the system. The plan has
been considerably modified, however, as it

will probably be more advantageous to locate

the station about '/2 mi. farther south and
to draw its water supply from the south-
west land tunnel system by a connecting
tunnel extending to State and Seventy-third
Streets.

Final Development Plans

In 1906 the city engineer and William S
MacHarg, consulting engineer, prepared a
plan for the final development of the entire

water distribution system, including al)

mains to be laid over 12 in. in diameter
This plan has formed the basis of subse-

quent extensions of the system, being modi-
fied to fit local conditions. In 1911 the city

engineer prepared a report on the water
supply system of the city containing a
recommendation for immediate improve-
ments and future extensions of the system.
To a large extent these recommendations
have already been carried out as follows:

A new boiler plant and additional pump-
ing engines were recommended for Chicago
Avenue pumping station. This work was
not started, as it was found that by over-

hauling the old boiler plant it could be made
to give several years more of service, and
this was done. It will soon be necessary,

however, to provide a new boiler plant at

this point and to provide additional pumping
capacity. On account of the high load

section op CHICAGO SUPPLIED BY WILSON AVENIJE TUNNEL SYSTEM
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factor on the stations at Fourteenth Street,

Harrison Street, Springfield Avenue and
Central Park Avenue, it was recommended
that a 25,000,000 gal. steam, turbine-driven,

centrifugal pump be erected in each of these

stations as a reserve unit, together with
certain necessary boilers and other auxil-

iaries. These pumps have all been erected

and are now in service, and have provided

a great help in the operation of the stations.

New Pumping Stations

The city engineer's recommendation of

1905 for the addition of two 25.000,000 gal.

engines at Roseland pumping station was
repeated, and this work is now nearly com-
plete.

It was recommended that three new triple

expansion pumping engines be installed in

Lake View pumping station, together with a
new boiler plant, and that during the con-

struction of the new engines two 20,000,000
gal, electric, motor-driven, centrifugal

pumps be installed to maintain satisfactory

pressure until the new engines could be put
in service. Upon further investigation it

was deemed advisable to use steam, turbine-

driven, centrifugal pumps rather than elec-

tric, motor-driven pumps, and a temporary
boiler plant was constructed and two steam-
driven, centrifugal pumps installed in the

station. They were so located that they
could be operated until the new vertical

pumping engines could be erected and ready
for service. This was done, and they main-
tained a satisfactory pressure while the old

engines were removed and the new engines
were being erected. Three of the new
engines are now in service, and the fourth
is ready for erection. The temporary cen-

trifugal pumps have served their purpose
and have been removed to the Sixty-eighth

Street piimping station, where they have
been erected to take the place of some of

the worn-out pumping machinery. The new
boiler plant is well under way at Lake View
pumping station, and should be practically

completed by the end of this year. It was
recommended that an entire new pumping
station be installed at Sixty-eighth Street

station. This work has not been started as

yet. The boiler plant at Sixty-eighth

Street is a first class, modern plant, and the
old engines have been well maintained, so

that with the addition of centrifugal pump-
ing units they will probably be of service

for some time yet.

Averting Shortage on Northwest Side

The southwest tunnel system was com-
pleted, and Roseland pumping station

began operating in December, 1911. This
relieved a serious water shortage in the
southern portion of the city. It was seen
at once that the next district to need atten-

tion would be the northwest side, which
was growing rapidly and where occasional
water shortage was already felt.

In developing the design studies were
made to determine limits and character of
the district to be supplied; maximum rate
of water consumption per unit of area when
the district is fully developed; capacity of
pumping station; location of station; de-

termination of location and design of crib,

and size; location and details of tunnel.

For the purpose of study it was assumed
that the present Lake View tunnel and the
new Wilson Avenue tunnel will have to
supply a rectangular area of 48 sq. mi. lying
north of Fullerton Avenue, east of the west
boundary of the Sanitary District, and
south of the north line of the citv. A.^

designed the tunnel alignment is slightly

north of the center line of this area.

The surface of the Mayfair district rises

gradually to the west from about 20 ft.

above city datum to 50 ft. above datum
near Sixty-fourth Avenue. The ground
west of the 50-ft. contour reaches a maxi-
mum height of 70 ft. above datum. The
territory above the 50-ft. contour is de-

signed to be supplied by pumps operating

against 200-ft. head, while the territory

below the 50-ft. contour will be supplied

by pumps operating against 140-ft. head,

and the mains will be connected with the

general distribution system.

It was assumed that the general occu-

pation of this district would be ultimately

an average dwelling or residence district

with occasional factories and minor mercan-
tile districts.

The limits of the district as above de-

scribed were determined by a consideration

of the location of present stations, their

ultimate capacity, and the topography and
past growth of population.

Rate of Water Consumption

To determine the probable final rate of

water consumption within the area assumed,
a study was made of data compiled in con-

nection with water waste surveys in Chi-

cago. The results of these surveys show
that the average density of population in

built up districts of similar character was
fifty-four persons per acre, and 191 gal.

per capita was the average daily consump-
tion. It was assumed that the final popu-
lation of this district would average forty

persons per acre with a maximum rate of

water consumption of 300 gal. per capita.

At this rate there would be required about

8,000,000 gal. per square mile, which was
used for designing purposes. The assumed
rate of 300 gal. per capita seems high, but

it must be remembered that the Chicago
system employs direct pumpage without
reservoirs and it is necessary, therefore,

to figure on peak loads. If metering can
be brought about it will be possible to

maintain pressure with a lower rate of

pumpage, thus allowing a more gradual

growth of the system and its ultimate

extension over a larger territory.

The quantity of water ultimately required

in the area north of Fullerton Avenue is

assumed to be 384,000,000 gal. per day.

As the maximum consumption in all parts

of the district will not occur at the same
time, it was assumed that 350,000,000 gal.

would be sufficient for the capacity of the

crib and tunnel.

Calculations for general cases and for

this particular case indicate that the great-

est economy of pumpage and distribution

will be attained by giving the Mayfair
pumping station a capacity of about 150,-

000,000 gal. per day. The final equipment
of this station will consist of four 25,000,000

gal. pumping engines operating against

140-ft. head and three 17,000,000 gal. pump-
ing engines operating against 200-ft. head.

Triple expansion, vertical, triplex, single-

acting, crank and flywheel pumping engines
with mechanically operated water valves of

the Riedler type will be used. This type

has been used with marked success by the

city at Chicago Avenue and at Lake View
pumping stations.

Careful estimates were made of the an-

nual costs of a station of this t>'pe as

compared with an equipment of steam tur-

bine-driven centrifugal pumps, and the fig-

ures showed a small advantage in favor

of the centrifugal pumps. It was deemed
advisable, however, to adopt the conserva-

tive course of adhering to the type which
has proved successful under Chicago con-

ditions and to experiment further with

centrifugal pumping units before recom-

mending them for adoption on such a large

.scale.

The location of the station 'j somewiiat

north of the centre of the district to be

supplied, at Lamon Avenue and Wilson Ave-

nue, adjoining the Chicago, Milwaukee &
St. Paul Railway.
The principal requisites of a pumping

station are: Good water supply; location

near center of gravity of load, and railroad

connection. Wilson Avenue affords a direct

route for the tunnel from the lake to the

station site, and the rock is of good quality

for tunneling. Therefore, the good water

supply can be secured. The location is

near the center of the district to be supplied,

and has a good railroad connection.

Location of Crib

The crib is to be located on the line of

Wilson Avenue produced about 3 mi. from
shore in about 35 ft. of water. Records of

water samples were carefully studied, and
no definite line could be determined beyond
which pollution could be avoided, but they

did indicate that the best water is obtained

from the cribs located farthest out in the

lake.

The first report of the Lake Michigan
Water Commission describes the taking of

many samples at various distances from
shore. The observations led to the con-

clusion that within 2 mi. of shore the water

was almost constantly polluted, and at a

distance of over 3 mi. from shore it was only

occasionally contaminated. Contamination

is widely distributed under certain wind
conditions, and pollution from lake vessels

will be possible anywhere in the path of

such vessels until proper regulations for

disposal of sewage from such vessels are

adopted by Congress. It is not possible

to avoid turbid water in times of heavy

storms at any practicable distance from
shore on the line of Wilson Avenue or any-

where off the shore of the city of Chicago.

The records do not show increased bacterial

contamination accompanying such turbid-

ity. It is reasonable to expect that out of

the zone of shore pollution practically pure

water will be secured. The location was,

therefore, fixed at 3 mi. from shore.

The design of this tunnel system has

been made under the direction of John

Ericson, city engineer, M. B. Reynolds, en-

gineer of waterworks design, and the

writer. All the construction work, both

contract and day labor work, is under the

immediate supervision of Henry W. Clau-

sen, engineer of waterworks construction.

{To be concluded)

A Valuation of Dayton's Water Sup-
ply from an engineering standpoint has
been nearly completed by Pollard & Ellms,

consulting engineers. From preliminary

sheets, subject to correction, the city has

spent $2,740,000 on the plant and the con-

sumers have spent $550,000 for service con-

nections. The replacement cost is esti-

mated at $2,500,000 and the present value,

based on original cost depreciated for parts

abandoned, obsolescence and wear and tear,

is $2,300,000. Based on replacement cost

depreciated the value of the plant would be

$1,850,000.
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Development of Water Power on Public Lands
Abstract of Part of the Testimony Given at the Hearings on
the Ferris Bill Before the Senate Committee on Public Lands

HEARINGS were held in December by
the Senate committee on public lands

on the Ferris bill, which aimed to establish
new regulations for the development of
hydroelectric power on the public domain.
The testimony of Hugh L. Cooper and W.
V. N. Powelson, of New York, and of John
A. Britton, of San Francisco, seemed espe-
cially pertinent and the important parts
are, therefore, abstracted herewith. In
general the objections to the measure were
kveled at the 50-year lease clause and at
the provision that not more than 50 per
cent of the power might be sold to one con-
sumer, while much evidence was offered to
show that hydroelectric development had not
been very profitable and that they were
finding difliculty in competing with steam
power.

Views of W. V. N. Powelson

W. V. N. Powelson, consulting engineer,
of New York, said that the proposed legis-

lation should accomplish three main pur-
poses—first, the delivery of power to the
public on the lowest possible terms ; second,
delivery under conditions that insure the
greatest reliability of service; third, deliv-

ery of power in the greatest volume that the
market can absorb, that is to say, cheap
power, good power and all the power that
any one can use. If the legislation accom-
plishes those three main purposes, it has
done all that the public interest could ex-
pect or require.

Senator Clark asked whether there should
be some obligation upon the Government to

grant the permit if the regulations were
fulfilled by an applicant. Mr. Powelson
said that he was absolutely in accord with
that proposition because he thought that
it would make money less expensive. Any-
thing that makes financing expensive will

increase the cost of energy. Between 80
and 90 per cent of the cost of generating
waterpower is made up of fixed charges.
Operating expenses are therefore substan-
tially negligible. The proposed prohibition
to limit the amount of energy to be sold to

any one customer to 50 per cent of the total

output would tend to retard development.

. Views of Hugh L. Cooper

Hugh L. Cooper, consulting engineer, of
New York, said that the water-power busi-

ness in general has suffered greatly in re-

spect to profit from two very great opposing
natural diflficulties. The first is that the
water-power business, as applied to hydro-
electric work, is a new art, being scarcely
over 20 years of age. In the last 10 or 12
years plants with a capacity of more than
600,000 hp built upon navigable streams and
upon public-land permits have been absolute
financial failures to the extent that the in-

vestors therein cannot be appealed to again
for the support of similar investments. In
general, the water-power investments have
not been a success up to date. The list of

plants given by Mr. Cooper is shown in the

accompanying table.

Hydroelectric securities are very unpopu-
lar in the American market. A large
amount of hydroelectric securities have
been sold in Europe, but the war has closed
this field completely. Practically all of the

$16,000,000 bonds for the Keokuk (la.) en-

terprise were placed abroad.

The next difficulty in the way of water-
power investment is the very serious one
of steam-power competition. The water-
power engineer has met everywhere each
six months some new invention to bring
down the cost of steam power. When Mr
Cooper first went into the business $125
was a good, fair estimate of the capital
cost per horsepower for a complete steam
plant, and to-day it is $40. The steam
engmeers have not been content in reduc-
ing the cost on the capital side but have
increased the efficiency of their steam units
so that the amount of coal consumption per

Partial List of Wateb-Powee Devei-opmbntb
Which Have Either Been Through Receiv-

erships OR Proved Bad Investments

Hudson River, Spiers' Falls, N T Me-
chanicsville, N. Y '

52 000Michigan Lalte Superior Power ' Company
Sault Ste. Marie, Mich 23 000Great Shoshone & Twin Palls Water Power
Company, Pocatello, Idaho 10 000Animas Power & Lighting Company, Dur-
ango, Col

4 5QQ
Central Colorado Power Company, Denver,

Col 4Q QQQWisconsin Railway, Lighting & Power Com-
pany, Hatfleld, Wis g OOO

McCall Ferry Power Company, McCall's
Ferry Pa, go,000

Hanford Irrigation & Power Company,
Priest Rapids, Wash 4 ooO

Tadliin River Power Company, Roclting-
ham, N. C 25,000

Hauser Lalte (Mont.) Power Company.... 15,000
Chattanooga & Tennessee River Power
Company, Chattanooga, Tenn 40,000

St. Lawrence River Power Company, Mas-
sena, N. T 60,000

Austin Dam, Texas 25,000
Stanislaus Electric Power Company, San
Francisco 50,000

Whitney Plant, on Yadkin River 20,000
Miscellaneous Small Water-powers 50,000
Alabama Power Company 70,000
Appalachian Power Company 40,000

Total 616,500

horsepower is less than one-half what it was
15 or 20 years ago. Furthermore, the steam
generating stations of to-day require much
less repair, much less oil, much less labor

than used to be the case. Steam power with
all charges paid does not cost more than 40
per cent of the cost 15 or 20 years ago.

The waterpowers of the United States that

have to compete against the steam energy
have been constructed at an average cost

of about $160 per horsepower. Mr. Cooper
emphasized the fact that he meant real dol-

lars instead of stocks or bonds.

The present cost of the Keokuk plant is

about $175 per horsepower. When the pres-

ent possible output is all sold and the rest

of the power is developed the cost will be

about $120 per horsepower. The average

capital cost per horsepower at Niagara Falls

is about $110. Some recent extensions there

have brought the average cost down. Mr.

Cooper said that the average cost by steam
in the vicinity of the Keokuk plant would,

be $24 or $25 per horsepower. The energy

is sold in St. Louis at $18 per horsepower

per year. Mr. Cooper presented a table

showing that since March 2, 1909, new
water-power plants constructed and oper-

ated on national forests and founded upon

revocable permits have aggregated 15,520

hp. Outside of the public domain since 1909

plants with a rating of over 700,000 hp have

been built.

Conservation

To illustrate his views on conservation,

Mr. Cooper drew an analogy between the

waste of water power and the wanton burn-

ing of a pile of coal representing the same
value as the water running to waste. It

had been stated at the hearing that there
were about 60,000,000 hp still to be de-
veloped in the United States. Without
agreeing or dissenting with this statement,
Mr. Cooper thought the resulting compari-
son startling enough, if only one-fourth of
this figure, 15,000,000, were assumed. On
the basis of 10 tons of coal per horsepower,
the development of 15,000,000 hp would save
150,000,000 tons of coal each year, valued
at $300,000,000. Suppose that instead of
trying to conserve this coal, a huge pile

of it were burning out on the prairies,
literally destroying $300,000,000 of value
each year. How long, Mr. Cooper asked,
would it take Congress to frame a bill that
would allow somebody to go out there and
put out the fire?

Views op John A. Britton

At the hearing, John A. Britton, vice-

president and general manager of the Pa-
cific Gas & Electric Company, San Fran-
cisco, made an extensive statement on the
situation as seen by the management of a
large power company in the territory af-

fected by the legislation.

The beginning of the present Pacific Gas
& Electric Company system was in a small
3000-hp plant ; now the output is practically

200,000 hp. That development was made
possible by rates that were comparable with
costs of coal energy in the earlier days and
subsequently energy from oil. California
has been developed to its present industrial

importance entirely through the develop-
ment of hydroelectric plants and the re-

sultant cheapening of power. It is as
prosperous as it is by reason of cheap
hydroelectric power. Rates in California
for lighting, heating and motor service are
lower by practically 50 per cent than in any
other state with which Mr. Britton is famil-
iar and lower by far than anywhere in the
Eastern States except perhaps in instances
governed by the Niagara development.

Mr. Britton prophesied that the time is

not very far distant when the cost of hydro-
electric generation and transmission to cen-
tral points and the cost of steam generation
and transmission will meet and cross, and
that by reason of cheaper fuels owners of
plants in a great many states will reduce
the point of economical steam generation
by locating where water can be obtained
for condensation purposes, and steam will

become a cheaper prime mover for the gen-
eration of electrical energy than will the
falling waters of the streams. Formerly
steam plants consumed 30 to 35 lb. per
horsepower hour; now modern plants use 9
to 91/2 lb.

Regarding rates Mr. Britton stated that
the California public service commission
had found that the average rate for energy
delivered to the substations in the district

was practically 7.3 mills per kilowatt-hour.

Steam power had been generated and deliv-

ered practically under the same conditions
for less money where the efficiency of great
turbines has been utilized on a high load
factor.

Fifty-Year Permit Provision

Speaking particularly about the bill, Mr.
Britton said that the provision limiting the
term of permit to a period not longer than
50 years would prevent the financing of any
future project of this character. When
rights are liable to be terminated at the
will and pleasure of the Government there
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would be no means by which the proper

investments made on behalf of an enter-

prise could be returned. If the term is

certain and known, there is a possibility

that provision may be made for the proper

return of the capital investment.

The period ought to be fifty years and
thereafter until terminated through some
action of the Government in taking the

property over for its own benefit for purely

public purposes and not for the purpose of

going into competition with other com-
panies operating in the same field. The
rights ought to be practically in perpetuity,

because if a company operating an invest-

ment of this character for 50 years under

proper State regulation gives a service to

the public that is high in class and reason-

able in rates it ought to be permitted to

continue unless the Government requires

for some public purpose to acquire the plant.

The term ought not to be less than 50 years,

because in the present progressive state of

the science of electric distribution no man
can say what will happen.

Progress of the Art

If the door can be unlocked and regula-

tion provided that will prevent monopoly,
Mr. Britton believes that the securities of

companies will sell at very much higher fig-

ures; the higher the figures the less the

public will have to pay finally for the prop-

erties. Mr. Britton also said that he did

not favor the clause providing that the chief

(^cer of the department under whose super-

vision lands may be shall have the right to

determine whether or not they shall be
used for the purpose contemplated. In his

judgment the bill ought to set forth specifi-

cally the form of lease with all the condi-

tions pertaining thereto. The clause which
provides that at no time shall any lessee

deliver to any consumer electric energy in

excess of 50 per cent of the total output
Mr. Britton characterized as absurd.

In the development of electrochemical

processes the country will be dependent
largely on the economical utilization of un-
developed water-powers. Recently Mr. Brit-

ton had a call from an engineer from Nor-
way who asked for a rate on 100,000 hp or
more so that a plant for the manufacture
of the nitrates could be established in Cali-

fornia. There are developments now under
way in California at different points where
it will be possible for the greater part of
the output to be consumed by an industry
of that character which uses the energy 24
hours a day and 365 days in the year. The
ultimate interests of consumers will be
served by that arrangement. It will enable
the plant to sell the remainder of its supply
of energy at a very much lower rate.

Value op Electrochemical Process

The load-factor of the Pacific Gas & Elec-
tric Company has been built up from prac-
tically 12 per cent in 1903 to 70 per cent
DOW. The electrochemical process which
is now being used so well in Norway and
is so greatly encouraged in that country
and in Canada is going to be one of the
saviors of hydroelectric power and the be-
ginning of low rates for energy generated
in that way, and will perhaps change the
tendency Mr. Britton mentioned, so that
hydroelectric energy will continue to be be-
low steam energy in cost of production.

In the early days, where the development
of hydroelectric energy was in small units
of 1200 hp, necessarily the cost per unit
was very much greater than it is to-day.

Water-power cost in those early days about

$300 per horsepower for installation. The
Pacific Gas & Electric Company developed a

plant not very long ago at a cost of $51 per

horsepower, but the conditions were very

favorable. The cost will run between that

low price and ?150 or $200 per horsepower
now. If a company wants to sell 75 or 90
per cent of its output to one consumer, it

is in the interest of the consuming public

that that should be permitted.

Mr. Britton objected on economic grounds
to the clause relating to the physical com-
bination of plants or lines. He spoke of the

purchases of energy made by the Pacific

company from other companies in Cali-

fornia. The various plants are tied to-

gether, and it is wise from an economic
standpoint that this should be so. If it had
not been for this arrangement, some of the

companies would have been without energy
for their customers at times. With State

regulation there is no reason why the com-
panies should not be tied together for the

protection of the service and the public.

Brooklyn Bridge Subway Con-
nection, New York City

Difficult Removal of Large Quantities of Massive

Concrete for Construction of Inclined Tracks

in Manhattan Terminal

CONNECTION of the bridge-loop sub-

way tracks in New York City with the

elevated railroad system crossing the

Brooklyn Bridge involved the construction

of a final link consisting of two tracks

about 1500 ft. long, ascending 71 ft. from
the subway level at the Municipal Building
to the bridge floor and intersecting the

first and second floors of the terminal sta-

tion. This necessitated cutting through a

large amount of concrete and brick

masonry in the massive arches and in the

main floor of the bridge approach, crossing

all of the terminal loops of the surface
railroads, underpinning many columns
carrying the second-story platform and
elevated tracks, removing a large quantity

of concrete without blasting, and erecting

new steelwork without interrupting or en-

dangering the incessant congested traffic.

The main floor of the inclined approach
is of massive construction, consisting

chiefly of twenty-seven heavy concrete

arches with brick soffits. Their spans are

about 30 ft. and their axes are transverse

to the axis of the bridge. Three inter-

secting streets are cleared by arches of

much longer span and Franklin Square i."

crossed by a steel truss deck span of about

180 ft. The original floor is at a grade of

3.75 per cent and the new tracks are

graded 5.454 per cent, thus making a slight

angle with the old floor. The two new
tracks are arranged symmetrically with
the longitudinal axis of the bridge, and in-

volved cutting through partly or wholly all

of the old arches and piers and passing
through the warehouses which occupy the

space below the bridge floor. Each track

is carried in a sort of canal 12% ft. wide
in the clear, and of varying depth below
the bridge floor, which, where the head-

ProposedSitiwqys

ElevatedRxk/s

Stations —^^—

location of ends of bridges, present and proposed subways and new loop
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REMOVING OLD ARCHES OF BRIDGE TO MAKE ROOM FOR SUBWAY CONNECTION

room is sufficient, is supported over the

canal on steel beams and girders inclosed

in concrete. The sides of the canal are

faced with 8-in. concrete walls bonded into

the old masonry that was cut away to re-

ceive it, and supported on longitudinal I-

beams. The ballasted track is carried on a

reinforced-concrete platform seated on the

top flanges of longitudinal plate girders

completely inclosed in concrete.

Method of Cutting Out Masonry

The cutting out of the old floor and arch

masonry to receive the new tracks involved

the removal of about 4000 cu. yd. of con-

crete and 9000 cu. yd. of brick "masonry
from 2 to 8 ft. thick. Work was begun at

the river end, and progressed simultane-

ously on both sides of the bridge in sec-

tions 100 ft. long, with about fifty men at

work at each end and in the middle of each

section. These sections were securely

fenced off to divert traffic and nine Mc-
Kiernan-Terry B-1 hammer drills run by
compressed air were installed at each of

the four working places. No explosives

were used. The drills were generally fit-

ted with drill points and removed about 2

cu. yd. in one eight-hour shift. Some-
times, however, in brick work, it was pos-

sible to loosen a whole course and remove
larger quantities at a single operation.

Power was supplied by one electrically-

driven Ingersoll-Rand air compressor with

a capacity of 600 cu. ft. of free air per

minute delivered through a 4-in. main at

a pressure of 100 lb. per square inch.

The spoil was removed in wheelbarrows

to dump cars on the tracks and aggregate

for the concrete was delivered in carts t6

storage piles in the street and wheeled to

three Ransome mixers, from which concrete

was taken in wheelbarrows to the forms.

For straight work 2000 sq. ft. of 2 x 5-ft.

Blaw steel units were used and for curved

work wooden forms were employed.

Underpinning Columns

About 160 steel columns with 11 9-ton

loads were underpinned on permanent
transverse plate girders from 14 to 30 ft.

long and 5 to 7 ft. deep. The heaviest

girders weighed 19 tons each an 1 consider-

able skill and patience were required to

handle them through the heavy traffic, often

where small clearances precluded the use
of 'derricks. To permit the removal of their

original supports and the insertion of the

new girders, the columns were shored on
pairs of 12-ton horizontal longitudinal

plate girders 60 ft. long and 5 ft. deep,

with transverse beams on their top flanges

engaging the bottom flanges of wide steel

brackets temporarily riveted across the

faces of the columns. The column loads

were transferred to the shoring girders by

pairs of steel wedges.

Where the new tracks cut through the

haunches of the Rose Street arch they are

carried by through plate-girder spans with

bearings on piers built from the arch skew-

backs.

A difficult part of the work was the

crossing of the eight surface-car loops.

These were crossed separately, each of

them requiring from one to three months,

during which time traffic was transferred

from the loop in question to the other

loops.

The work was done under the direction

of the Department of Bridges, of which

Alexander Johnson is chief engineer and

Calvin Crocker, engineer in charge. The
work was executed by the North Eastern

Construction Company.

Chicago Spent for Health in 1914 34

cents per capita. New York in 1910 spent

67 cents, Boston 72 cents, Pittsburgh 42

cents and Washington 50 cents. On this

showing Dr. George B. Young, commissioner

of the Health Department in Chicago, is

making an appeal to the budget makers to

raise his yearly appropriation from $1,050,-

000 to $1,350,000. Prof. E. 0. Jordan at a

.

recent conference stated the benefits of pre-

ventive medicine in terms of typhoid vic-

tims. At the rate prevailing twenty years

ago Chicago would have in the next twenty

years 150,000 typhoid cases. At this year's

rate there will be only 25,000 cases. He

urged that appropriations be made to con-

tinue this work.

Bituminous Macadam' by the

Cold-Mixing Method
Abstract of Paper Read at Fourth American Road

Congress by Irving W. Patterson, Chief

Engineer of the Rhode Island State

Board of Public Roads

SINCE 1906 the Rhode Island State
Board of Public Roads has constructed a

large amount of bituminous macadam by
the cold-mixing method. The results were
described at the Fourth American Road
Congress, held in Atlanta, Ga., Nov. 9-14.

1914, by Irving W. Patterson, chief engi-

neer of the State Board of Public Roads
His paper contained much tabular and de-

scriptive data, some of which have been
rearranged for publication in the following

article.

For the standard 14-ft. road, crushed
stone which passed a 3-in. screen and waa
retained on a iy2-in. screen was first spread
over the well-rolled subgrade to a depth of

4 in. after compression. This course wa*
not filled with sand or stone screenings but

was well rolled. Crude tar wag very lightly

sprinkled over this first course. Crushed
stone of the same sizes was then mixed
with crude tar in the proportion of 15 gal.

of tar per cubic yard of stone. Mixing waf
carried out on a portable wooden mixing
platform near the point where the mixture
was being spread. The mixture of stone

and tar was spread over the first course of

crushed stone to a depth of 2 in. after com-
pressions, and was well rolled, after which
a covering of stone screenings was applied

The results secured on this first experi-

mental section of bituminous macadam
were remarkably successful, largely due to

the stable, gravelly subsoil. No repair*

have been required to date. The surface it

intact and presents a perfect mosaic ap-

pearance, the top surfaces of the stones in

the mixture being all in evidence.

Seal Coating

Subsequent experiments have proved the

advisability of seal-coating. We attribute

the marked success of the early work in

spite of the absence of a seal-coat largely to

the character of the travel. The horse-

drawn traffic is very light, and we believe

that the blows of horses' shoes on the ex-

posed surfaces of the soft stones would be

destructive were it greater.

In 1908 the cold-mixing method was taken

up to much greater extent. Various ex-

periments in both materials and method?
were carried out, and to-day we are able tc

see that these experiments were largely

negative in results. Perhaps the greatest

failures in the work were on sections where
tar products and asphalt products heated

in separate kettles were used in combina-

tion as a binder for the top course of

crushed stone. Where this combination of

binders was employed raveling started the

following year and increased very rapidly

In 1913 a heavy seal-coat of asphalt was
applied to several of the roads bound with

a combination of tar and asphalt and the

results secured from this treatment appear

highly satisfactory.

Precautions Needed

It has been proved in our work that the

utmost care in using the cold-mixing method
is necessary. The crushed stone must be

perfectly dry at the time of mixing and all

stones must be perfectly covered with bitu-

men in order that good results may be se-

cured. The matter of carrying out the
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rolling is also important in its effect on
the results obtained. It is, of course, nec-

essary to secure by rolling as compact a

mass as possible, but we have found that

considerable care must be exercised in regu-

lating the time and amount of rolling. If

the weather is cool at the time of construc-

tion, we frequently postpone the heavy roll-

ing until midday, when the maximum
warmth is experienced, although the initial

rolling is done as soon after the mixture
is laid as possible.

Character and Size of Stone

The character and sizes of the crushed
stone employed are also of great import-
ance. We have secured the best results, as

far as stone is concerned, with our native

rock, which is rather variable in character.

As a rule our native rock is softer than
trap rock and breaks with a much more ir-

regular fracture. There is more or less

breaking by rolling, and this appears to be
beneficial rather than otherwise in that a
denser pavement is secured. We feel that

if trap rock were employed smaller sizes

would be necessary than with a softer stone,

unless there is a certainty of securing a

perfect crusher-run from IK in. to Vi in.

or less.

We have experimented with heating the

aSTSrregate previous to mixing, but the ex-

periments seem to show inferior results.

The aggregate in bituminous macadam con-

tains at best a large percentage of voids,

and in the heated aggregate there was noted
a tendency on the part of the binder to run
off from the stones, leaving only a very

thin coating on each stone. In several

cases, for instance, 18 gal. of binder per
cubic yard of stone were necessary to cover

all stones in our unheated mineral aggre-
gate, but when the aggregate was heated,

12 gal. sufficed and there would be consider-

able bitumen which would run through the

mineral aggregate and be lost. The ten-

dency for the bitumen to cover a heated
aggregate very lightly seems to be due to

the fact that the heat retained by the stones

delays the settling of the binder, with the

result that it continues to run for some
time. We recognize that it is necessary
to heat the aggregate in a dense mixture
such as a bituminous concrete pavement
affords, but in bituminous macadam work
by the mixing method we prefer a cold ag-
gregate or an aggregate heated but slightly.

Weather Conditions

Weather conditions influence the results

considerably. Roads built late in the fall,

just before freezing sets in, are not likely

to be as satisfactory as those built in mid-
summer, even though the temperature at
the time of construction is not low. It

seems to be a decided advantage to roads
built by this method of construction to have
a comparatively long period of warm
weather immediately after construction in

order that the surface may become freed
from the top covering of stone screenings
and well smoothed out before snow and ice

appear. In Rhode Island we consider the
season most favorable to this type of con-
struction to be between the middle of May
and the middle of October.
On the whole the cold-mixing method of

constructing bituminous macadam as prac-
tised in Rhode Island appears to be an
economical pavement for motor-vehicle
traffic. It does not appear to the writer as
suitable for heavy horse-drawn traffic or
for a heavy mixed traffic. The travel on

several of the trunk lines in Rhode Island

consists of motor vehicles to the extent of

more than 90 per cent, and it is on these

roads that we expect in the future to con-

fine our bituminous macadam roads built

by the cold-mixing method. Through large

villages where the percentage of horse-

drawn traffic is large we expect to take up
a stronger method of construction.

Causeway at New Philadel-

phia, Ohio
Steel Bridge Washed Out by 1913 Flood Has Been

Replaced by Reinforced-Concrete Beam-and-

Slab Structure

By EDWARD STINGEL
County Engineer, Tuscarawas County, Ohio

NEW PHILADELPHIA, Ohio, is located

in the Tuscarawas valley, 40 mi. north

of the confluence of the Tu.scarawas and
Muskingum Rivers. The Tuscarawas
River, which has an average width of 360 ft.

in Tuscarawas County, passes through the

city with a flood-plane width of 900 ft.

Prior to the unprecedented flood of March,
1913, the river was spanned with a wrought-
iron bridge, and South Broadway was car-

ried across the flood plane on an embank-
ment at an elevation of 3 ft. below the high-

water line. Needless to say, the disastrous

flood referred to not only destroyed this

embankment but also completely wrecked
the bridge. In working out a plan for the

reconstruction of the street it was decided

construction. The causeway consi-sts of six-

teen 28-ft. reinforced-concrete beam spans,

supported by concrete abutments and rein-

forced-concrete skeleton piers. The beams
are built continuously, except that the

superstructure is separated into three units.

The two contraction joints in the super-

structure were filled with Gary expansion

felt and covered with a T-iron section.

Construction joints were made only at

points of minimum shear. The roadway
has a clear width of 31 ft. and in addition

there is an 8-ft. walk.

The assumed conditions for making the

computations are as follows: Concrete in

compression, 625 lb. per square inch; steel

in tension, 14,000 lb. per square inch; con-

crete in shear, 65 lb. per square inch. Bend-

ing moment of continuous beams was com-

puted on .the basis of 4 5 that of a simple

beam. No allowance was made for T action

in the beams. The assumed live load on the

roadway beams and the slab was a 20-ton

roller on a surface of 12 x 20 ft. The
assumed live load on the street railway

beams is a 40-ton interurban electric car.

The aggregate is a local glacial deposit of

river-washed and gravel, screened and

accurately measured in the proportion of

one part Portland cement, two parts sand

and four parts gravel. Universal cemeni

was used in the major part of the work.

Construction

The footings were carried down 15 in.

below the ground water line; twelve piles

30 ft. long were driven into each pier pit.

ELEVATION OF BENT AND SECTION OF DECK OF CONCRETE CAUSEWAY

to span a part of the flood plane with a
causeway of sufficient waterway to provide
for a like flood without increasing the
erosion that might be effected at other
points in the vicinity.

The tentative waterway section was sub-
mitted to the Ohio Valley Flood Commis-
sion, Cincinnati, for an opinion as to its

suflSciency. The commission consented to

make an investigation through Major L. II.

Rand and Capt. W. W. Mitchell, Corps of

Engineers, U. S. A. After making an in-

spection of the site, the tentative plan was
approved.

From the accompanying illustration a
general idea may be had of the plan of

The average penetration on the last seven
blows with a hammer weight of 2700 lb. and
a drop of 30 ft. was 10 in. The rebound
was reduced to a minimum by keeping the
hammer block in good condition. This
gives a sustaining capacity, with a factor of

six, using Wellington's formula, of 32 tons
per pile. The actual total load per pile is

28 tons. Hence there is a sustaining capac-

ity on the safe side of the assumed condi-

tions and no settlement has occurred.

The forms for the piers were built up in

sections and bolted together, which admitted
easy removal. These forms were re-used

many times.

The roadway beams are reinforced with
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six I'/s-in. round corrugated bars of
medium steel. The street railway beams
are reinforced with eight bars of the same
size. Each end beam is reinforced with one
additional bar of the same size. In addition
to the usual bar reinforcement in the side-
walk one layer of No. 16-3 expanded metal
was placed 2 in. below the surface. The
roadway slab is reinforced with %-in. bars,
each alternate bar being bent over the
beams. Longitudinal and shear reinforce-
ment was made with V2-in. bars.

The superstructure is built independently
of the substructure. The roadway surface
is waterproofed with alternate layers of tar
and felt built up to the thickness of four
layers.

Special Features

The architectural lines of the structure
are quite effective. The panels, 31/2 in.
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A Privately Financed System
of Sewers

Unusual Legal and Financial Problems Were In-
volved in a Project for the Borough of

Troy, Pennsylvania

By HENRY W. TAYLOR
Consulting Engineer, Albany, N. Y.

THERE have been only a few instances
in the United States where sewerage

systems have been installed by private in-
dividuals for the benefit of a municipality.
Such a scheme is generally worked out to
respond to unique local conditions, but the
few instances of such development are of in-
terest in that they involve unusual legal and
financial problems.

In Troy, Pa., a committee of citizens has
undertaken the installation of a sewerage

NEW PHILADELPHIA CAUSEWAY WITH MAIN STEEL SPANS IN BACKGROUND

I

deep, extend in unbroken lines from pier
to pier. The corners of the panels are re-
lieved with quarter-round molding.
The handrail is of a combination pipe and

concrete post construction. The top line is

a 2V2-in. gas pipe, and the other two are
2-in. pipe. Directly over each pier a
pilaster 2 in. thick is built, which finishes
into the railing post. The falsework was
supported with 4 x 4-in. timbers spaced 4 ft.

on centers directly under each beam.
Provisions for electric light and telephone

poles were made by extending the cantilever
on two of the piers an additional 12 in. to
carry iron poles. Thus none of the roadway
is obstructed.

The total cost of the structure was
$32,000, based on the following unit prices

:

Concrete, unclassified, $8.70 per cubic yard

;

excavation, unclassified, 90 cents per cubic
yard ; steel bars, $65 per ton ; waterproofing,
45 cents per square yard ; handrail, 75 cents
per linear foot.

The causeway was. built by MacWardell,
of Strasburg, Ohio, Fred Heister being the
foreman on the work. All engineering
work, both the preparation of plans and
field supervision, was done by the office of
county engineer.

Areas Comprising 69,058 sq. mi. were
covered last year by geologic surveys of
various degrees of refinement, ranging
from detailed surveys to broad reconnois-
sance work. The work was done by the
U. S. Geological Survey, from which this
information was received.

system by private capital. The borough
has a population of about 1300 people and
there are over sixty privately owned,
domestic and industrial sewers now dis-
charging into Sugar Creek, which runs
through the developed area of the corpor-
ation. The summer flows of the creek are
low and nuisances have resulted from these
domestic and industrial wastes. These
conditions seriously affect the physical and
sanitary condition of the conspicaous areas
of the borough. Furthermore, the State
Department of Health has threatened ac-
tion against the owners of these sewers
looking toward the abatement of nuisances
on the Sugar Creek watershed. However,
the limit of bonded indebtedness of the
borough will not permit of the immediate
installation of a municipal sewerage sys-

tem.

In 1913 a reconnoissance survey and a

sketch plan were made of a tentative lay-

out for a proposed sewerage system and
these tentative plans were approved by the
State Department of Health. The approval

of this preliminary layout determined the

degree of purification to be required and
fixed, within reasonable limits, the cost of

such a system. Detailed plans have since

been prepared, including a complete sewer
system, together with treatment in Imhoff

tanks, the effluent of which is dosed with

hypochlorite.

Legal Aspects

The lagal aspects of the situation have

been formulated in detail and are the chief

items of interest. Having obtained a pre-

liminary approval of the State Department
of Health, the investor was given a definite
guarantee as to the extent of treatment and
the maximum amount of capital which
would be required for the system. A pre-
liminary canvass indicated the willingness
of a large number of people in the borough
to subscribe money for such a sewerage
system, under proposed contracts. These
documents consisted of an ordinance and
three contracts. The ordinance authorized
the borough council to enter into contract
with the trustee of funds to rent from the
subscribers a sewerage system, paying
therefor a sum equal to 5 per cent of the
money invested. The first contract is a
contract between the borough and the trus-
tee of the subscribers in which the terms
of rental are stated in detail. The second
contract is the contract between the trus-
tee of funds and the subscribers of same.
The third contract is a lease signed by
private property owners, renting sewerage
privileges from the borough.

Four Parties Involved

These documents were carefully pre-
pared and are of particular interest and
their main features warrant mention.
There are four distinct parties to the
scheme:—the subscriber, the trustee of
funds, the borough, and the private prop-
erty owner who pays an annual rental to
the borough for the use of the sewer sys-
tem. There is also a sewer construction
committee of three, the trustee of funds,
a member selected by the subscribers, and
one member selected by the borough coun-
cil. This committee will supervise the con-
struction of the sewerage system acting as
advisers to the trustee, who consults the
committee on points of major importance.
The subscribers vest all rights to funds

and to the plant, when installed, in the
trustee, and the borough contracts to rent
the entire system from the trustee and pay
him a rental therefor of 5 per cent per an-
num on the amount invested in the system
by the subscribers. The borough agrees
to maintain the system and will rent sewer
privileges to individuals in the borough and
collect from them the rentals for all con-
nections to the system. Before the borough
signed this contract with the trustee it re-
quired that a list of subscribers and a list

of lessees of the system be submitted to it,

the amount subscribed being suflkient to
install such part of the system as will now
be built and the total rentals from lessees
representing IK, per cent on the capital to
be invested. This extra 2'2 per cent, over
and above the 5 per cent paid by the bor-
ough to the trustee was included as a
safety factor and to allow for cost of main-
tenance, repairs, over-head charges, etc.;

these costs must be paid by the borough.

Rentals

Rentals received by the borough are to
be used for no other purpose than the pay-
ment to the trustee of interest on capital
invested, or in connection with the main-
tenance of the system or the purchasing of
interest of investors. The borough has the
right to purchase the plant at cost and can
purchase subscribers' interests as offered
for sale or can force the sale of a private
interest chosen by lot.

The borough thus gradually acquires the
ovraership of interests, reducing the inter-
est or rental charges payable to the trus-
tee, and when the final payment for all in-
terests is made, the borough is complete
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owner of a municipal sewerage system. It

is stipulated that, with the agreement of

all parties to the various contracts, the vari-

ous contracts, agreements, etc., can be

changed and the trustee can be abolished

80 that, as complete owner of all interests,

the borough can do away with all former
organization and assume the system as sole

owner with complete rights, control, man-
agement, etc., of the system.

Trustee's Duties

The trustee is to keep accurate accounts
of books for the determination of the total

cost of the system. The title to property
is vested in the trustee, while, by a major-
ity vote of the interests in the system, the
trustee may be abolished. The trustee is

committed to building all laterals that the

committee may deem expedient, and this

expediency is based on the securing of suf-

ficient leases from private individuals to

equal 7\^ per cent on the money invested

in the lateral sewer. There is also granted
the trustee the right to solicit additional

subscriptions for additional work, provided
rental contracts guarantee 7% per cent of

the capital invested. He may also loan

money at a rate of not over 5 per cent on
the same basis.

In their effect the documents first secured

pledges from individuals and guaranteed
sufficient capital for the project. On the

other hand, the borough assumes the re-

sponsibility of paying interest on this capi-

tal, but the borough is assured, by contract

leases, of an adequate income to meet this

interest charge from the letting out of

sewer privileges to individual property
owners.

No Tax on Those Not Benefited

It is to be noted that the scheme involves

QO present tax on any property owner who
does not actually connect to the system.

Purchase of the several interests of the pri-

vate investors will be made by the borough
from funds voted by the tax-payers for this

purpose, so that, eventually, the original cost

of the system will be distributed among all

property holders. Until purchased by the

borough the burden of cost of the improve-
ment is borne entirely by the users of the

system.

FLOOR SYSTEM ERECTED ON INSIDE OF FALSEWORK—TRACKS FOR TRAVELER

Erection of New Quebec Bridge
North Anchor Arm Has Been Completely Placed by 1000-Ton

Traveler since August 1, 1914, with Exception of Two Upper Panels

By H. p. BORDEN
Assistant to Chief Engineer, Board of Engineers, Quebec Bridge

CONSIDERABLE progress has been
made toward the ' erection of the new

Quebec Bridge. During the summer of

1913 the approach spans on the north shore

from the abutment to the anchor pier were
fully erected. They were erected by der-

rick cars on heavy wooden and steel false-

work. As these spans would have to carry

the 1000-ton erection traveler, and as the

concentrated wheel loads from this traveler

were considerably greater than the live

loads for which the spans were designed
this falsework was made sufficiently strong
to take care of these reactions.

The traveler was erected during the win-
ter of 1914 on the shore just north of the

abutment and was ready to move out early

ERECTING IN YARD PANEL OP TOP-CHORD EYEBARS IN SUPPORTING TRUSSES

in May. This traveler was carried on two
two-rail tracks spaced 54 ft. center to

center. The two inner rails were carried on
the top flanges of the outside bridge track
girders, the outer rails being carried on
special erection girders resting on the false-

work and thoroughly braced to the track
girders themselves. The traveler was
moved out over the approach spans to the
anchor pier on May 18 and proceeded to

erect the inside falsework carrying the floor

of the anchor arm on which the traveler

runs.

The main floorbeams of this floor were
carried on special erection girders sup-
ported by this falsework and were located

in approximately their correct positions.

The main track girders, sub-floorbeams and
stringers were then erected in place and
special girders erected outside the track
stringers for the erection traveler.

Locating the Shoes

When this falsework had been completed
out to the north main pier the main shoes
were erected, the bases for these shoes were
accurately placed and the entire shoe was
erected. An elaborate series of triangula-

tions and measurements, extending over
several months, were made to locate the lon-

gitudinal and transverse center lines of

these shoes. Once the bases had been
placed in their proper position the rest of

the shoe went forward rapidly, and a start

on the erection of the bottom chords was
made.

According to the program of erection it

was proposed to lay the botto.m chords com-
plete with their lateral bracing from the

main shoe to the anchor pier, the main trav-

eler moving back as the work progressed.

When this had been done the traveler moved
ahead again to the main pier and started

the erection of the web members up to their

middle intersection above the floor. This
was carried back to the north anchor pier.



January 16, 1915 ENGINEERING RECORD 81

after which the erection of the upper half of
the web members in the top chord was
effected, the traveler moving forward as the
work progressed.

Work stopped for the season with the
anchor arm completely erected with the ex-
ception of two upper panels near the main
pier.

Deformation Camber

Owing to the deformation of all members
under full load, it has been necessary to
manufacture the compression members
slightly longer and the tension members
slightly shorter than their actual geometric
length. On this account there would
naturally be difficulties in making the pin
connections between the various members of
the anchor arm, in view of the fact that all

was erected and stresses applied to the
members of the anchor arm.

Driving the Pins

The driving of pins was materially facili-
tated by the fact that these pins are in
duplicate, each pin going through two webs
only of the four-web members. This also
applies to the top chords. In designing the
driving rams for these pins it was esti-
mated that heavy rams, weighing in the
neighborhood of two or three tons, would be
required. It was found in actual practice,
however, that these were not necessary, and
after the first one or two pins had been
driven a section of 80-lb. steel rail 10 ft.

long was used and pins were in practically
every case driven home in from one to two
minutes.

Reinforced Concrete for Rail-

way Water Tanks
Advantages over Wood or Steel Include Low Co«t

of Maintenance, Freedom from Leakage and
Chance to Place below Ground

By J. T. BOWSER
Maintenance of Way Department, Queen & Cre»-

cent Route, Danville, Ky.

FROM the beginning of railway opera-
tion until the economical manufacture

of steel tanks became possible, the wooden
tub was used almost exclusively for rail-

road water tanks. The steel tank has to
some extent supplanted that of wood and
now that concrete has advanced beyond the
experimental stage its use is growing in

north anchor arm when work closed down for the season—TWO independent systems of falsework

chese members are erected on falsework and
consequently under no load except from
their own weight. To offset this difficulty,

the bottom chord was given a camber which
would correspond to the deformations in-

dicated by the Williot's or deformation
diagram. In other words, after the bottom
chord had been entirely riveted up from end
to end, it was lowered a certain amount at

each panel point by means of jacks at the
foot of the steel falsework to correspond to

this deformation. The final displacement,
including deformation of falsework posts,

amounted to zero at the main shoe, 7 in. at

the middle point and 5 in. at the north
anchor pier, varying practically uniformly
between these points. Owing to the length

of this bottom chord it was possible to ob-

tain this deformation without any difficulty.

To offset the effect of deformation of the
web members from their own weight, and
to allow pins to be driven without any diffi-

culty, elongated holes were bored in the

upper end of the upper tension diagonals
and in all of the eyebars in the top chord.

The holes in the diagonals were elongated
2 in. and in each eyebar % in. at each end,

the elongation being made in the side of the
hole nearest the center of the member. By
this means it was possible to drive these

pins without any difficulty, the play in the
holes being taken up as the cantilever arm

The maximum clearance allowed in all pin

holes is 1/32 in. + 1/100 in.

The amount of steel erected during the

season just passed is about 15,000 tons, and
this was practically erected in four months,
from Aug. 1 to Dec. 1.

A duplicate traveler is now being erected

on the south side of the river and will be

in commission the first thing in the spring.

If the work is carried on according to pro-

gram it is expected that the remainder of

the anchor arm and the whole of the north

cantilever arm, as well as the.south anchor

arm, will be erected next season.

The St. Lawrence Bridge Company, of

Montreal, is the contractor for the super-

structure. The work is being carried out

under the supervision of the Board of Engi-

neers, Quebec Bridge, consisting of C. N.

Monsarrat, Ralph Modjeski and C. C.

Schneider. Mr. Monsarrat is chairman and

chief engineer of the board.

Typhoid Death Rates in Chicago dur-

ing 1914 were the lowest in its history.

The rate per 100,000 population was 7.56 in

1914—28 per cent less than for 1913 and

48.7 per cent less than the average yearly

rate for the previous ten years. The total

death rate was 14.17 per 1000 population,

6.2 per cent less than the previous year

and 3.6 less than the previous decade. •

favor where thf permanency of the loca-

tion is assured.

To offset the increased first cost of the
concrete tank, the advocates of this char-
acter of construction find many advantages.
First, there is the practically negligible

cost of maintenance. A concrete tank, un-
der normal conditions, may be said to be in-

destructible. There are no repairs, no
painting, no depreciation. Loss by leakage
fifteen or twenty years after construction
is no greater than when first filled, while
with the wooden tank leakage is no Incon-

siderable item in the last few years of its

life.

If by accident or through necessity the
concrete tank becomes dry, there is no dam-
age from shrinkage and no loss of water on
this account.

In locations where natural elevation is

not economically available, the concrete
tank may be readily constructed on steel

posts, concrete-incased steel or reinforced-
concrete pedestals, either of the latter be-

ing preferable, as they will be not only
more easily maintained, but will also be
more in keeping with the balance of the
structure. In locations where a satisfac-

tory natural elevation is available, the con-
crete tank may be placed on an annular con-
crete foundation, or, as has been done
where the near-surface material supplies
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the proper foundation, it may be placed

directly on the surface.

Another plan of construction, which is

probably the most satisfactory, particular-

ly where a large storage is desired, is to

locate the tank partly or wholly in excava-

tion. In such cases the trouble from ice is

reduced to a minimum, the concrete yard-

age and reinforcement are reduced, the

structure, in no case a thing of beauty, is

placed out of sight, and the capacity may
be much larger without a disproportionate

increase in the concrete yardage.

In general, there appears to be a tend-

ency, in constructing railway water-serv-

ice tanks, to elevate them much more than

is necessary to give the proper flow from
the water columns. Every unnecessary foot

of head increases fuel costs, wear on pumps
and machinery and damage to pipe lines

and columns through water hammer.
Therefore, at points where the tank must
be located on an elevation, the concrete

tank has an added advantage in that it may
be placed near or on the ground.

State Highway Displays Scenic

Splendors of Washington

SELDOM does a highway exhibit the

scenic grandeur of a State in so impres-

sive a manner as the Olympic State high-

way through the timberlands of Washing-
ton. One of the scenes along this pictur-

esque road—a cleft through the dense for-

ests of the Pacific Northwest—is shown in

the accompanying photograph which is used

as the front cover of this week's issue. The
highway starts at the State capital and,

when completed, will encircle the Olympic
Peninsula in a 250-mi. loop. It is a gravel

road and the surfacing was obtained along

the route. Immense ferns flank the road-

way on' either side and an idea of their

height is suggested by the members of the

automobile party, whose heads barely reach

above the dense growths at the left of the

picture.

New Plan for Building Pearl Harbor Drydock
Near Honolulu

Large Naval Structure on Which the Cofferdam Method Was Found

Unsafe Will Be Constructed in Full-Width Sections 60 Feet Long

ON Nov. 25, 1914, the U. S. Navy Depart-

ment signed a supplemental agreement
which provides for a new design of the

Pearl Harbor drydock. For twenty-one

months before this, investigations had been

going on to determine a safe, permanent and
not too costly method of constructing the

dock at this site. The following information

about the new design and the method of con-

struction are taken in large part from the
supplement to the "Confidential Bulletin"

published under the direction of the Bureau

yond the capacity of all available pumps,
and the section was again flooded. It was
decided to increase the length of the dock to

1000 ft. and to enrich the mixture of con-

crete, and an additional appropriation was
secured on that basis.

Collapse of Cofferdam

The contractors then started work on the

second section, and on the removal of the

poor concrete in the first. The second sec-

tion was the first ready for unwatering, and
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section of first cofferdam, showing condition at time of collapse

THROUGH THE "GIANTS" OF THE NORTHWEST

of Yards and Docks and the Corps of Civil

Engineers, U. S. N. The supplement is de-

voted entirely to a description of the work,
written by Civil Engineer E. R. Gayler,

U. S. N.

Early Operations

The site of the drydock is on Pearl Har-
bor Bay, Island of Oahu, H. T., about ten

miles from Honolulu. The dock as originally

planned was to have been 1100 ft. long, di-

visible into two sections by means of a cen-

tral gate. The contract finally awarded to

the San Francisco Bridge Company in 1909,

however, called for a dock 600 ft. long. In

the following year both the width and length

of the structure were increased, the latter to

800 ft. The design was for a concrete struc-

ture having a heavy floor intended to act as

an inverted arch. After full investigation

at the site, it was decided to found the
structure on piles, which actually averaged
20 ft. of penetration.

All of the Hawaiian Islands are volcanic,

and the site selected for the dock was on a

15 to 20 ft. ledge of lava, about 15 ft. above
tide level. Below this lava, which was an
external flow, were layers of lava mud, coral

and broken rock.

The contractors undertook to construct
the work in four sections. Heavy timber
cribs were built for each section, and 12-in.

sheet piling driven around them. The space

behind the sheet piling at the sides of the

dock was backfilled. In the attempt to un-
water the first section, the water level was
lowered 17 ft., when the cribbing, especially

at the center, started to rise. It was then de-

cided to drive the piles and place 8 ft. of

concrete under water in this section, which
was done. The second attempt at unwater-
ing ejfposed the concrete, which was found
unsatisfactory. Leaks rapidly developed be-

pumping was begun early in February,
1913. The water had been lowered 30 ft.

when it was noticed that the section was
slowly rising. The movement becoming
more rapid, pumping was stopped and an at-

tempt made to flood the section. Before this

could be done, however, the entire section

rose several feet and collapsed. A cross-

section of this cofferdam is shown herewith.

Steps were taken to clear away the wreck-
age, and an examination was made by H. R.

Stanford, chief of the Bureau of Yards and
Docks, and F. R. Harris, both of the Corps
of Civil Engineers, U. S. N. They reported
the failure to be due to the fact that the

weight of concrete in the bottom and the
anchorage effect of the piles were not suf-

ficient to overcome the uplift from hydro-
static pressure. They further reported that
the dock could be built by the method being
followed, but that to do so would entail

placing more concrete under water, and pos-
sibly also loading down the sections with
removable ballast.

Proposed Plans

Mr. Harris advised abandoning this plan,

however, because of its risks. He suggested
dividing the dock into 100-ft. sections, to be
constructed as caissons, launched, aligned
in place, and sunk on a prepared pile foun-
dation by building up their concrete ma-
sonry. It was also suggested at the time
by Mr. Gayler that the work might be done
by casting large blocks on shore, placing
them with the 150-ton floating crane which
was at the site, and concreting between
them with a tremie. It was later reported,

however, that while the existing site was
suitable for a dry dock, it would be liable to

unequal settlement which might crack or

otherwise damage a non-rigid structure.

This opinion was based on extensive borings
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CONCRETE AND STEEL BASE COMPLETE ON FLOATING DOCK STEEL COFFERDAM—BALLAST-TANK STRUCTURK. TOP VIEW

and large scale test loads made by Civil

Engineers E. R. Gayler, F. R. Harris and
S. Gordon, who had been appointed on May
5, 1913, to investigate the site.

Plans by Alfred Noble

In Aug. 1913, the department requested
the late Alfred Noble to examine the site

and recommend procedure for completing
the drydock. Mr. Noble was one of the most
distinguished of American engineers, and
his unmatched experience and professional

knowledge gave his opinions the most com-
pelling value. After spending 12 days
directing additional tests at the site, Mr.
Noble reported on Oct. 20 to the department.
He proposed two designs, the first of which
was to sink in place reinforced concrete

caisson sections, which should be the full

depth of the floor, and from the base for the

side walls. The bottom of each caisson

would be solid, and it would be divided by
its reinforced concrete cross-walls into

pockets about 14 ft. square, open at the top.

The caissons were to be surmounted at each
end by a cofferdam enclosing the side wall

section, and launched from a floating dock.

They were to be sunk by filling with water,

and the pockets in the floor were to be con-

creted under water. The end cofferdam
could then be pumped out and the walls

built. Bottom closures were to be made be-

tween sections with a tremie. Closures in

the side walls were to be built behind bulk-

heads after the dock was pumped out.

The second scheme proposed by Mr. Noble
was similar, except that the sections were
to be sunk after towing them to place by
depositing concrete on them. This did away
with the placing of concrete under water,

except in closing the floor joints, and re-

quired less reinforcing and cofferdam work.

In March, 1914, Civil Engineer L. N. Cox,
U.S.N., added to this plan the idea of regu-
lating the sinking of the sections by means
of a steel ballast tank built between the end
cofferdams. The sectional design as applied
to drydocks is, perhaps, new. Sinking such
structures as caissons, however, has been
accomplished before, both at Toulon and
Dunkirk. At Toulon, the whole dock, and
at Dunkirk a large addition to a dock, were
sunk in one operation. It is the chief ad-
vantage of the sectional plan that it avoids
the expense of such large floating struc-

tures.

Plan Adopted

After the death of Mr. Noble, these plans

were combined and developed by H. R.

Stanford, and the following program, which
is now to be proceeded with, adopted:
The subfoundation is to consist of piles,

cut off to grade under water and backfilled

with a layer of broken stone 1 ft. thick and
level with the cut-off. On this, full-width

sections of the dock 60 ft. long will be sunk.

These sections will be built successively in

a floating dock, from which they will be

launched. First, a structural steel frame,

with trusses crossways of the dock and
bracing lengthways, will be set up in the

launching dock. This base is shown in one

of the illustrations. The concrete of the

base will then be poured to full height

around all four sides of the section, and to

a height of 8 ft. in the middle portion. The
steel in the section at this time will weigh

150 tons and the concrete 7600 tons. Owing
to partial submergence, however, the float-

ing dock will only have to sustain a load of

5000 tons.

Next, water will be admitted to the float-

ing dock, submerging it till the ballast-

tank-cofferdam structure can be floated over
the base. This structure, which is of steel,

is shown in the above miniature view. Its

main features consist of the central ballast

tank, 60 x 108 ft. in plan, and the two end
cofferdams in which to construct the side-

wall sections of the dock.

When this is in place, water will be re-

moved from the floating dock, and as it

rises, the cofferdam will be guided into

place on top of the base by tapering steel

guides. A lead gasket, placed around the
top of the base before sinking, makes the
joint between base and cofferdam water-
tight. The raising continues till this joint

comes in sight, when the cofferdam is se-

cured to the base by long holding-down rods

which extend clear to the top of the steel

dam. This cofferdam, of which only one
will be built, is 45 ft. high, weighs 875 tons,

and will cost about $90,000.

Placing of the Sections

When the bolts have been tightened, the

construction dock is sunk until the section

floats clear of it. This occurs when the base
draws about 28 ft. of water. The section is

then adjusted in place and sunk by filling

the ballast tank. If any error is made in

the first alignment, the section can be
readily raised and re-aligned. The coffer-

dams at each end and the space beneath the

ballast tank are then unwatered, and the

bottom and side walls completed in the dry
to a point 1 ft. above high tide. It is neces-

sary, however, to support the weight of

the ballast tank, which remains full during
this operation. This is accomplished by
forty-five steel pedestals which rest on the

transverse trusses of the steel framework
in the base. Pits for these pedestals are,

of cour.se, formed out of the floor

left, end gates in dam open, tops ok dock walls showing in gates-right, finished section ok dock
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concrete which is placed after sinking.

The next step is to take off the top nuts

of the long holding-down rods, which re-

leases the cofferdam structure from the com-
pleted section. Unwatering the ballast tank

then floats the cofferdam. Near the bot-

tom in one end of each of the end-cofferdam

sections are doors, which can be opened
when this steel structure has been floated,

allowing it to be towed clear of the side

walls. In the meantime, another base-frame
is erected and concreted in the construc-

tion dock, and is ready to receive the steel

structure on its release.

This method, however, will not answer
for constructing the head of the dock, which
is semi-circular in shape. It was decided to

cast this section in blocks on shore, which
will be placed by the floating crane. These
blocks will be 38 ft high, 5 to 8 ft. wide
along the circumference of the semicircle,

and the full thickness of the wall. They
will weigh 150 tons each. These blocks will

be set about 6 ft. apart, and the spaces be-

tween them unwatered by the cofferdam
method. The joints can then be fllled in the

dry. The blocks will also have openings

through them so that in pouring the joints

the whole semicircle will be bonded together.

The pump well is to be a separate struc-

ture, 45 X 95 ft. in plan, built as a floating

structure, and sunk into place adjacent to

the outer end of the dock.

The time for the completion of the work
is three years from the date of signing the

contract. The entire cost of the work, in-

cluding that under the flrst and the supple-

mentary contracts, will be $4,485,000.

Summer Municipal Wastes
Chicago Street Department Makes Analyses of

Sixty Loads of Refuse from the Seven Zones

into Which City Is Divided

INORGANIC household wastes, removed
to dumps by the Chicago Bureau of

Streets, were analyzed from June 17 to

Sept. 16 by selecting 60 representative
loads from seven different zones into which
the city was divided. The groups are based
on similar existing conditions. Results of

the analyses are given in a recent report by
W. J. Galligan, assistant superintendent of

streets, from which these notes are taken.

The segregation of the wards into the
seven groups was based on the character
of the residents as well as the class of

buildings and their use. Group A is com-
posed of business and manufacturing inter-

ests and consequently has only a small out-

put of household refuse.

Classes of Refuse

Group B is made up of residences and
high grade apartment buildings, the homes
of the wealthy. The help employed is waste-
ful, the ashes are not sifted and the garbage
output is above the average. Steam and hot
water heat are used for the most part. The
output of ashes is large in summer because
hot water heaters are operated. Anthracite,
semi-anthracite or Pocahontas coal is the
fuel used.

Group C includes houses and flats or
apartments occupied by the middle class.
The residents are economical and to a con-
siderable extent sift their ashes and burn
the cinders. Steam, hot water and furnaces
furnish the heat. During the summer sea-
son the ash output is from hot water heat-
ers, gas being used for cooking purposes.
The output of garbage from this group is
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relatively small contrasted with that of

group B.

Group D is composed of houses and tene-

ments occupied by the laboring class. These
people are economical, heat by stove, sift

their ashes, and use both bituminous and
anthracite coal. They also burn such com-
bustible refuse as is available for heating
purposes. During the summer season they
use gas, bituminous coal and wood as fuel

for cooking.

Group E is made up of tenement houses
occupied by the working classes who are

foreign and still use their native language.

These people are careless about littering the

streets and alleys and fail to comply with
notices served to correct violations of city

ordinances. Analyses show them to be care-

less also about separating garbage from
other refuse. They are not wasteful, how-
ever, but on the contrary, very saving in

every way possible. Stove heat is employed,
about 75 per cent of the coal burned being
bituminous and of the cheapest kind. The
resulting ash is of little calorific value. In

seven of the nineteen wards a large amount
of wood is used as fuel. During the sum-
mer season wood and coal are used for

cooking purposes.

Group F is composed of the homes of a

mixed population of native white, foreign
torn and colored people, also of cheap room-
ing houses occupied by persons who do light

housekeeping. They are careless about lit-

tering the streets and alleys and separation
of garbage. Wood and bituminous coals are
used for fuel during all seasons of the year

Group G
Group G (not included in the accompany-

ing table) is made up of the homes of a

mixed population of American and foreign

born persons ranging from the middle to

the laboring class. No separation of gar-

bage from other refuse is asked, owing to

the inaccessibility of these districts to the

reduction plant. All grades of coal and
wood are used for fuel.

In one of the 60 loads no ashes were
found. Seven loads in group G were not

used in the table owing to the non-separa-

tion of garbage from other refuse. The
loads averaged 5 cu. yd. each.

In certain wards there were proportion-

ately larger amounts of combustible refuse

than in others, due to ward burners not
being operated and to the frequency of

service given, whether daily, twice a week
or weekly. In many localities the residents

have portable rubbish burners. In a large

number of apartment buildings there are

installed crematories in which both gar-

bage and rubbish are consumed. This is

particularly true during the winter season.

The total weight of rags in the sixty

loads analyzed was 2640 lb. They were ob-

tained largely in wagons from ward groups
B and C representative of the wealthy and
middle class. In wagons of groups D and E
but small quantities were found. Rag pick-

ers with their carts of about a cubic yard
capacity flourish in the former groups.

Old Newspapers

It is difficult to secure a reasonably ac-

curate estimate of the output of newspapers
rejected by the public. Janitors, generally,

save, bundle and hold papers until they

acquire a considerable quantity, which they

sell to paper or junk dealers. Both in the

case of elevated railroads and steam roads

carrying suburban passengers, at each

terminal the papers are gathered, baled and
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sold in car.-load lots. The total circulation

of the daily morning and evening papers is

1,265,400, weighing 1660 tons. Based upon

these figures the annual tonnage would be

nearly 520,000 tons. Added to this are the

Sunday editions, bringing the total very

close to 600,000 tons per year of this sort

of refuse.

Peddlers canvass the districts embraced in

ward groups B and C offering brooms and

other household articles in exchange for

fairly good old shoes. These are sold to a

class of cobblers and small dealers who re-

pair and sell them at a small price. Dis-

carded shoes from the other groups are of

practically no value, having been worn

beyond repair.

Little metal of any kind was obtained in

the loads analyzed. Cast iron and scrap iron

were to a small degree in evidence. This

class of waste is generally sold by house-

holders and janitors to junk dealers.

Rubbish in the streets and in the alleys

is picked over by a class of men who gather

anything that has a ready commercial value.

The number of men who are, thus employed

is large; nearly all junk dealers are ready

to furnish them with carts or bags. The

work is systematized, the men working in

definite districts.

Recovery of Valuable Matter

Trade waste is a term applied to refuse

discarded by factories, manufacturers, ho-

tels, and other places of business, which is

not removed by the city. From this class

of refuse practically everything of value

is extracted by the owner, janitor or a con-

tractor. Certain owners or agents have the

cinder output removed from their premises

without cost under private contract, by in-

cluding their salable refuse. Garbage from

hotels, cafes and restaurants, rich in meat

grease and bone, is of commercial value

and is sold or given in exchange for soap or

other articles of value.

In the sixty loads analyzed fine ash, cin-

der and clinker comprised 49.3 per cent by

weight of the whole, and rubbish the re-

mainder. Rubbish, excluding garbage, was

29.8 per cent of the whole. The weight of

ashes per cubic yard was 1185 lb. and the

percentage of combustible material was
58.3. The material having a commercial

value was 14.8 per cent.

The weight per cubic yard of rubbish is

considerably higher than that of other

cities, due to its containing yard cleanings

and larger amounts of garbage. The term

"yard cleanings" used in the Chicago classi-

fication of waste does not appear in the

reports of other cities. This material re-

mained in the screen in the analyzing

process and was separated from the cinders

by picking.

Routine Tests for Determining
Strength of Mortars

Method Involves Use of Diagonally Mounted
Mixing Box and 2 x 4-In. Cylindrical

Test Pieces

By HAROLD PERRINE
Department of Civil Engineering, Columbia

University

NUMEROUS variations in test details

adopted by different investigators for
tne determination of the properties of the
tine aggregate in concrete have led to doubt,
frequently, as to the proper course to pur-
sue in this class of inspection. Non-uni-
formity is noticeable to a marked extent in

the methods followed in the strength tests

of mortars. Other determinations, such as

percentage of silt, fineness, specific gravity,

etc., while of equal or perhaps greater im-

portance than that of strength tests proper,

will not be treated of in this article.

The writer has established a method for

his own use in strength tests with a view
to duplicating working conditions at a mini-

mum expenditure of time. An attempt has
been made to comprise as many as possible

of the advantages of all published methods
to the exclusion of unnecessary data. Sev-

eral innovations have proved profitable.

Consistency of Mortars

There seems to be a tendency toward a

general opinion that test mortars should

bg prepared with a consistency approaching

that obtaining in concrete, mixed and placed

under working conditions. Normal con-

sistency probably should be confined in its

uses to cement testing and not be included

in work upon fine aggregates, except as a

definite means of reference. In other words,

the most comprehensive results can be ob-

tained with the mortar in a condition as

nearly as possible similar to that which is

intended to fill the voids in the coarse ag-

gregate of the concrete. This condition can

be best satisfied by mixing a quantity of

concrete in the economical proportions and

of the consistency desired, determining the

percentage of water therein, and assuming

this in all mortar strength tests. This pro-

cedure has for a basis of comparison, among
various samples, a definite consistency

readily ascertained—the amount of water

that will cause a cylinder of concrete to

"slump" on removal of the mold. How-

ever, if the sample of fine aggregate is not

The Space Available in the lower por-

tions of five reinforced-concrete chimneys

completed recently for the Havana Railway,

Light & Power Company, Havana, Cuba,

has been utilized for storage rooms. As all

chimneys are located inside the power house

to economize on space two storage rooms

were provided in each chimney. At an ele-

vation 18 ft. above the top of the founda-

tion a floor was placed and the chimney was
provided with a doorway. Another floor

was built giving 36 ft. above the top of the

foundation another storage room. The
outside diameter of the chimneys at the

base is 20 ft. 6V2 in. and the wall thickness

is 19 in.

1^

1

1

wK^-

MIXING BOX MOUNTED DIAGONALLY

MOLDS FOR TEST SPECIMENS

of sufficient proportion to admit of casting

standard concrete cylinders a supplemen-

tary procedure may be adopted. Normal
consistency is determined in aome approved

manner, a corresponding "viscous" consis-

tency assumed, possibly "normal plus 50

per cent," and this percentage used

throughout.

Mixing Apparatus

The writer's method is to place the meas-

ured quantities of cement and fine aggre-

gate in an 8 x 8 x 12-in. watertight box,

mounted diagonally on a shaft in a manner
analogous to that of a common cubical con-

crete mixer. The ingredients are turned

over for 1 min. Water is then added and

the mixing continued for 2 min. longer.

When the box is opened, the mixture is

found to be in a condition which will ad-

mit of pouring into the molds and having

the appearance and characteristics of work-

able mortar. No tamping is necessary, the

mortar being stirred while being placed, by

means of a small stick or glass rod. Forms
should always be sealed at the bottoms in

such a manner as to confine all the water

used in the process of preparation.

The mortar should be cast as specimens

for compression tests, as this direction of

loading is doubtless preferable to any other.

The specimens should have a height at

least twice any transverse dimension in

order to obtain an accurate idea of their

strength. Test pieces used and found en-

tirely satisfactory are cylinders 4 in. high

and 2 in. in diameter. They are cast in

forms, shown in one of the illustrations, and

tested in sets of four. A thin coat of plas-

ter of Paris is applied to the compression

faces before testing. A ball and socket

bearing-block is used to insure uniformity

of loading.

Lead Wool for calking flexible-joint pipe

lines was tried unsuccessfully in the experi-

mental work done in connection with the

Narrows Siphon across New York Bay.

according to T. H. Wiggin, senior designing

engineer of the New York Board of Water

Supply. In discussing the subject at a re-

cent meeting of the American Society of

Civil Engineers Mr. Wiggin stated that in

spite of repeated experiments the Board of

Water Supply had found it impossible to

get a joint suitably watertight without

making it so rigid that it could not be

turned. The time required for calking with

lead wool was also an important objection

to its use.
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Test Pavement of Creosoted

Blocks at Kansas City
U. S. Forest Products Laboratory at Madison,

Wisconsin. Is Co-operating with Western

City in Trying Out New Method

IN order to demonstrate on a commercial

scale the practicability of the modified

method of creosoting paving blocks, cutting

the amount of creosote used to a minimum,
the U. S. Forest Products Laborator>' at

Madison, Wis., is co-operating with the city

of Kansas City, Mo., on a test section of

pavement near the new terminal. Half of

the blocks are put in according to the city's

standard specifications. The other half are

treated according to the method worked out

in the laborator>-. They were perfectly dry

when placed several months ago, and as it is

impossible to have any bleeding in the

winter the experimenters are waiting for

warmer days to determine whether any

trouble will be encountered from oil oozing

from the surface of the blocks laid by the

new method.

The Process

It was thought at the Forest Products

Laborator>' that the bleeding is due to air

contained inside the blocks, and that in

order to treat the paving blocks satisfac-

torily the air must be removed before the

oil is put in. The following process, there-

fore, is followed: The blocks are steamed

when green in order to reduce the amount
of moisture to a minimum. When they are

steamed dr>' they assume a maximum

volume. It has been found that the treat-

ment of green blocks is perhaps better than
the treatment of the dry blocks. After the

blocks are steamed a strong vacuum is

created and the air sucked out of the blocks

;

a 26-in. vacuum is kept up for about an
hour. The cylinder containing the blocks

is then filled with the preservative, and
when the desired absorption is obtained

—

about 16 lb.—another vacuum is created,

somewhat higher than the first. The
vacuum is made higher in order to dry the

blocks and clean them up. Where mixed tar

and creosote, half and half, are used, the

blocks are steamed in order to clean them
a little more than they could be cleaned by
the higher vacuum process.

One or two of the large wood-preserving
companies are already using the new
method.
The bleeding and swelling of yellow-pine

paving blocks was discussed by C. H. Tees-

dale, of the U. S. Forest Products Labora-
tory, Madison, Wis., at the last convention

of the American Society of Municipal Im-
provements, his paper being abstracted in

the Engineering Record, Oct. 17, 1914,

page 444.

Rapid Steel Erection on Third Track Work,
Second Avenue Elevated, New York
Plate Girders Set at Rate of 155 Tons a Shift by One Erection;

Crew Working With Special Traveler and Organization

ON the work of third-tracking the Second
Avenue elevated line of the Interbor-

ough Rapid Transit Company, New York,

which is being done by the Terry & Tench
Company, Inc., some rapid progress in steel

erection has been made, due to the use of

well adapted equipment, and to good organi-

zation of the working force.

The Problem

The problem consisted of placing the

stringers for the third-track between the

two present tracks carrying the usual traf-

fic. Cross-girders designed to carry three

tracks were already in place. Neither of

the outside tracks could be used by the con-

tractor, and no material could be handled

over them. The steel, therefore, had to be

hoisted up between the two present tracks,

and placed by a traveler following behind

the erection. To avoid the delay of waiting

for track to be laid, a traveler was designed,

having on its bed-frame steel shoes which
fitted over the top flange of the new center-

track girders. These flanges are smooth,

containing no rivets. As soon as a new

n&[Runner.S^^^-^''' ^^^i^
DRAWING OF SPECIAL A-FRAME TRAVELER USED ON THIRD TRACK WORK, SECOND AVENUE ELEVATED
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pair of girders was set and bolted, this rig
could at once be pulled onto them, in place
to set the next pair of girders.

Other features of this traveler, a sketch
of which is shown herewith, are its narrow
clearance lines, made possible by the fact
that its maximum drift in swinging to set

a girder was limited to 2 ft. off its center
line; and its general lightness and the ease
with which it could be erected and moved.
The traveler was equipped with a two-drum
electric hoist, taking direct current at 600
volts from the third rail of the elevated
tracks. The whole rig was easily slipped
ahead a panel at a time with two parts of
manila rope running from a winch-head on
the hoist through a snatch block hooked
over the next cross-girder ahead, and dead-
ended on the right side of the traveler.

Slack wire guy lines from the sides of the
bed-frame to the boom removed all danger
of the latter's swinging to either side far
enough to interfere with passing trains.

Delivery of Steel

This traveler, starting at Broome and Al-
len Streets, laid all the center-track steel to

Sixtieth Street, with the exception of a sec-

tion already in place on Twenty-third Street
between First and Second Avenues. Steel

was delivered by lighters to the dock at East
Twenty-third Street. Six men, assisted by
the crew of the lighter, unloaded the steel,

sorted out the girders in the order in which
they were wanted, and laid them on the
dock. Four-horse swing trucks backed over
the girders, which were picked up 8 or 10
in. off the ground in chain slings by a hand
crab mounted on the truck. As the trucks,

owing to the heavy traffic in that part of

Manhattan, had to follow prescribed routes
it was necessary for the girders to be
slung with the proper end to the front, so

that they would not have to be turned after

reaching Second Avenue.
This section of the Second Avenue ele-

vated is supported on columns just outside

the street-railway tracks, between each pair

of which are lattice girders, corresponding
to the floorbeams of a bridge. Vv'^hen traffic

permitted, the truck drove on the car tracks,

directly beneath the panel where the girder
it carried belonged, dropped the girder and
drove off. The traveler then raised the gir-
der into place. When this was not possi-
ble the girders were dropped at the curb
and dragged to a point under the traveler
boom with a runner line from the hoist. To
protect the girders and pavement during
the dragging, they were set on wood blocks
which had slots in them to receive the gir-
ders flange angles, and which were pre-
vented from slipping along the girder by
bearing against the stiffener angles of the
girder web.
The bearing of the girders on the old

floorbeams consists of a heavy box section
spanning the floorbeam between the adjoin-
ing ends of the girders, the bottom of which
bears on the top flange of the floorbeams,
and the top of which is continuous with the
top flange of the girders. The bottom
flanges of adjoining girders are connected
by a bent steel strap pa^^sing under the

ERECTING HUMP AT FOURTEENTH STREET

RAISING A THIRD TRACK GIRDER

Floorheani connection shown in riprht foresrounil.

bottom flange of the floorbeam. All holes

for connections to the floorbeams had to be

drilled in the field.

Erection and Riveting

While the girders were being hoisted into

place two men rigged the runner line for

pulling ahead; and as' soon as sufficient

bolts could be put in to hold the girders,

the traveler was moved out on them in place

to set the next pair of girders.

The drilling gangs, of which there were
two, followed behind the traveler drilling

the field connections. The riveting gangs
followed the traveler also, riveting the X-
bracing and laterals, and driving the floor-

beam connections as they were drilled.

.

Three riveting gangs were employed until

the riveting fell behind on the last of the

work, when five gangs were put on

to clean up. The bracing and laterals were
light enough to be hoisted with a hand line,

and the traveler was never held to set them.

At the Fourteenth Street station the cen-

ter track is raised on columns resting on the

old floorbeams, and cantilever platforms on

each side of the center track overhang the

traveler just after moving ahead

two outside local tracks. This was done to

provide platform room, as the width of the
street at this point would not permit the
three tracks and platforms to occupy the
same level. The traveler was carried right
over the top of this "hump," setting the
columns and girders a bent at a time. The
platform steel was put in afterward. In
this section, from Thirteenth Street north
for twenty-three panels, old center-track
stringers had to be removed before the new
steel was put in. These girders were
burned off at their floorbeam connections,
lowered to the street by the traveler and
removed by the same trucks that hauled in

the new steel.

The only plant used on the work beside
the traveler was a 50-hp motor-driven air-

compressor, mounted on a wide-tire steel

frame truck, and enclosed in a canvas tent,

which followed the work on the street be-

low and supplied air for the drilling and
riveting gangs.

Rate of Progress

The best run on the work was accom-
plished between Fifty-first and Sixtieth
Streets, where fifty-four panels (108 gir-

ders) weighing 466 tons were erected in

three 8-hr. days, on Nov. 23, 24 and 25. The
1728 field holes, averaging a 1-in. grip, for
these spans were drilled in seven shifts,

and the 5400 rivets and 2160 permanent
bolts put in in six and one-half shifts. Dur-
ing this run two lighters were in service,

and sixteen trucks, which arrangement de-
livered the steel as it was wanted, and with-
out delaying the erection.

This work was under the general charge
of W. R. Coppage, superintendent for the
Terry & Tench Company. A. L. Manthey
was the foreman in charge of erection.

George H. Pegram, chief engineer of the
Interborough Rapid Transit Company, has
general supervision for the Interborough
of all erection work.

Weight of Street Dirt in Chicago per
cubic yard, wet and dry, was recently ob-
tained on different kinds of pavement by
the Bureau of Streets. From an asphalt
pavement dry sweepings weighed 806 lb.,

and wet sweepings 1252 lb. Correspond-
ing figures for other type^ are: Brick, 1015
and 1425 lb.; granite blocks, 1100 and 1503
lb.; oiled macadam, 1330 and 2040 lb.
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Letters to the Editor

Gypsum Block in the Edison Fire

Sot: In the illustrated article on the

disastrous fire at the Edison factory in your

issue of Dec. 19, 1914, page 660, you make
the following statement regarding gypsum
blocks: "Plaster blocks were used exten-

sively around stairways and did not with-

stand the conflagration."

This association feels that such a state-

ment must be challenged in the interest of

the truth and in justice to a meritorious

material of construction which gave a very

excellent account of itself in the Edison fire,

under the most severe conditions. In sup-

port of this the following facts are sub-

mitted for consideration:

In the southwest corner of the office

building a monolithic gypsum construction

2 in. thick, reinforced with light %-in.
channels, which inclosed the stairways,

withstood the fire admirably and remained
practically intact on all floors.

In building 15, gypsum-block walls divid-

ing areas on the second floor withstood the

effects of the fire and remained virtually

intact.

In building 13, hollow gypsum-block walls

3 in. thick, inclosing the elevator and stair-

ways, are practically intact on all floors.

In building 7, a division wall across the
building, separating machinery from the
remainder of the building on the first floor,

was intact, although a fire door in this wall

was burned through.

At the north end of building 11, gypsum-
block walls inclosing a stairway were in-

tact on all floors. At the same end of this

building on the ground floor a gypsum-
block wall framed into I-beams, the flanges

of which were exposed, was largely broken
down in consequence of the exposing of the

flanges of the steel framing. It was in this

building that the reinforced-concrete col-

umns on the first floor were so badly shat-

tered that the building had to be shored
up to prevent collapse.

In building 24, at the east end of the

building, gypsum-block inclosures of ele-

vator and stairway were practically intact

on all floors. It was in this building that
20 tons of wax was stored and created un-
precedented temperatures. In this same
building the inclosure of the stairway lo-

cated in the extension on the south side,

constructed of gypsum blocks, was prac-

tically intact.

It is well understood that the severity of

this fire was unusually great, owing to the
large amount of highly inflammable ma-
terials present in large quantities in the
burned buildings. In some cases, in three
or four of the buildings—the writer was
so informed, but did not see them during
his inspection of the building—gypsum
walls were wrecked, but it was not stated
whether such conditions happened by the
falling of heavy bodies, or by what man-
ner such wreckage occurred.

In providing for fire protection gypsum-
wall construction can be used to great ad-
vantage for dividing areas and for inclosing

stairways and elevator shafts, etc., and the
more freely it is used for these purposes
the more effectively will the building be
protected against the spread of fire. The
use of gypsum construction for such pur-
poses in proper thicknesses for various
heights and lengths has received sanction
by the many successful tests conducted by

the Underwriters' Laboratories and other

institutions, and by the long successful

record in fires and conflagrations.

Gypsum Industries Association,
By S. G. Webb, Secretary.

New York City.

Sir: My attention has been drawn to a
statement in your description of the Edison
fire in your issue of Dec. 19, 1914, page
662, of which the following is a quotation:
"Plaster blocks were used extensively
around stairways, and did not withstand
the conflagration."

The above statement does not conform
with reports in my possession from disin-

terested sources, nor is the statement cor-

roborated by the evidence of photographs
in my possession, which show that gypsum
partitions remained intact throughout the
fire, and that, on the whole, the behavior
of gjrpsum, in many cases, is better than
that of reinforced-concrete beams and col-

umns.
A statement of the nature of that quoted

works an unintentional injury to the large
and increasing use of gypsum in this coun-
try, and unless borne out by substantial
evidence, should certainly be retracted. As
an illustration of the influence exerted
thereby I would draw your attention to the
fact that the expression of your paper was
copied in the Kansas City "Star" of Dec. 25.

For your information I might state that
in my engineering practice I have advanced
the use of gypsum for elevator and stair-

way inclosures, steel protection, partitions,

roofs and floors in fireproof building con-
struction, and that this type of construc-
tion is allowed in New York City, Pitts-

burgh and other cities and in some of the
larger State building codes. If gypsum
partitions failed, then they were either im-
properly erected or of insufficient thickness,

which might be the case with any other
material.

Virgil G. Marani, M. Am. Soc. C.E.,

Cleveland. Consulting Engineer.

[As stated in the Engineering Record
last week, page 37, the statement to which
Mr. Webb and Mr. Marani object was too

sweeping. The gypsum blocks on the whole
stood the conflagration well. There were
failures, but evidence is not available as to

the mechanical agents which may have been
factors. Fire streams certainly played a

part in one case.

—

Editor.]

Efficient Use of Surplus Blueprints

Sir: The spirit actuating the disposal

of the discarded blueprints and sketches

among employees, explained by Mr. Jones
in the Engineering Record of Dec. 19, 1914,

page 672, is indeed a commendable one, and
introduces a plan deserving of adoption in

all quarters where conditions may justify.

It would seem, however, that a phase of the

operation of such a plan, particularly in

larger organizations, has been overlooked,

and one which might act as a serious de-

merit to the results anticipated. This is

the promulgating of company business and
ideas to apparently limitless ends, which,

naturally, does not work always to best

advantage.
The ideas and data set forth on these

sketches, blueprints and the like have a

certain amount of utility to the company.

and are company property ; money has been
expended for brains and labor to bring them
to a conclusion, or to a point where condi-

tions show that the plan is not feasible.

While possibly of no immediate or even

future value to this company, there is

reasonable likelihood that they might be of

service to other concerns in a kindred field

of activity. There is no successful organi-

zation existent, engineering or otherwise,

that does not embody methods, ideas and
policies of operation that are essentially to

be kept as confidential. There are many
open books, but behind the pages there are

features also that are to be kept closed.

Again, it cannot be held that once an

employee always an employee; employees

come and go, and with them, with this

scheme in vogue, go these sketches and

plans of their former employer. In the

change of environment which ensues these

plans and ideas, or the substance thereof,

find their way into the realm of other of-

fices. They carry items of value, or else

they would not have been preserved by the

employee. Every man worthy of hire has

a certain amount of self-interest; he seeks

to benefit both employer and himself. Ac-

tivity of this character cannot be pro-

ductive of ultimate good to the former
employer; on the contrary, it may prove

harmful, working to particular disad-

vantage in some division of endeavor.

It is not in any manner assumed that the

underlying motive for a collection of such

data by the employee is other than that

inspired with honorable intentions; but

time changes many things, and facts must
be looked in the face. It seems reasonable

that where a company makes an investment

for the carrying out of a plan or idea, such

plan or idea should not be distributed broad-

cast. The limit of distribution should be

a judicious one, and effected with a view

to the utmost protection of company inter-

ests.

Newark, N. J. L. R. W. Allison.

Installing 3749 Meters in Detroit
during the year ended June 30, 1914, cost

$1,553.24 for labor and cartage and $27,-

345.95 for material. Segregated according

to size, 2343 %-in. meters cost 38 cents each

for labor and cartage and $5.67 for ma-
terial; 977 %-in. meters, 38 cents for labor

and cartage and $8.35 for material; 292

1-in. meters, 48 cents and $11 for the two
items respectively; 42 iy2-in. meters, $1.69

and $22, and 49 2-in. meters, $1.64 and $36.

Meters 3 in. and larger in size were set

by consumers but no labor time is avail-

able.

There were 6079 new meters installed

and 2330 meters removed, making a total

of 17,051 meters in service. This repre-

sents 12.8 per cent of all the services, while

the quantity of water passed is 41.9 per

cent of the total consumption. These

meters produced 47.3 per cent of the reve-

nue derived from the sale of water.

Costs of testing various sizes of meters

are given in the accompanying table.

Cost of Testing Meters IN JDetroit
Size,
inches Number Flow Cost Average

^
3795 FuUto 1/32 in. J298.84 $0.08
1485 Full to 1/32 in. 119.64 0.08

1 597 Full to 1/32 in. 62.89 O.lOMi
1% 71 Full to 1/16 in. 18.81 0.26^4
2 74 Full to 1/16 in. 19.62 0.26%
3 32 Fulltol/16in. 35.84 1.12
4 12 Full to Vft in. 13.71 1.14
G 11 Full to Mt in. 14.82 1.35
8 1 Full to '-«, in. 2.16 2.16

10 1 Full to 1^ in. 2.70 2.70



HINTS FOR THE CONTRACTOR
Details Which Save Time and Labor on Construction Work

Other articles in this issue of interest to contractors and
construction engineers are indexed in the Table of Contents

Floating Mixing Plant with Tower
for Concreting on River Work

AN unusual mixing plant was built last

summer and used till the end of the
season for concreting of Government dam
No. 12 on the Ohio River. On a hull 30 x
75 ft. with 5-ft. sides was erected a 74-ft.

Insley tower, on the center line of the hull

and 121/2 ft. back from the bow end. Be-
hind this was placed a Lakewood mixer of
1-yd. capacity, fed by gravity from material
bins. In order to avoid carrying unneces-
sary weight on the boat, which had to be
left light when idle, it was desirable to ar-

range these bins to drain completely by
gravity. Therefore, they were built with a
vertical front face, and sides and back
sloped 45 deg. To approach the floating

capacity of the hull, which was desirable in

order to insure continuous operation in case
of an accident to the derrick boat supplying
the bins, the latter were designed for 140
yd. of material. This made a very high
structure, even after cutting down head
room by dropping the tower bucket into a
pit cut in the deck, which enabled the mixer
to be set flat on the deck. The bins ex-

tended across the hull, being 20 x 30 ft. in

plan and 30 ft. high from deck to top plate.

To insure stability, the sand and gravel
bins were made the same size and the cen-
ter of gravity of the bins located 1 ft. for-

ward of the center of flotation of the hull.

Material was drawn from the bins into

measuring hoppers which discharged direct-

ly into the mixer drum. Water was supplied
from the river by a boiler feed pump, and
was measured in a gaging cask, pivoted in

the center and placed where it would dis-

charge into the sand hopper when turned
over. The operating platform was built

around the tops of the measuring hoppers,
and provided with levers for charging both
the measuring hoppers and the mixer, and
bells for signaling the operators of the
mixer and the tower hoist. Cement was
handled in skips by the derrick boat onto
a platform at the level of the operating
platform, and behind the bins. From there
it was wheeled to the measuring hoppers.
The mixer and tower hoist were supplied

ported by gin-poles. With the river at El.

614, concrete was spouted a distance of 140
ft. into a form whose top was at about El.
630.

The hull had to be reinforced with two
new keelsons, making four all told, all of
which were securely trussed with 1-in. steel

rods to distribute the load from the main
hoppers. The boat, contrary to expectation,
proved exceedingly stable and floated when
in operation almost on an even keel, draw-
ing about 4 ft. when fully loaded.
The boat's best sustained runs averaged

30 yd. an hour, although it has put in more
than 40 yd., and could keep up this rate
under more favorable conditions than those
under which it worked last fall. The labor
cost of mixing and placing concrete, taken
over weekly periods, ran from 55 to 90
cents per yard, the latter cost being for a
few forms so far away from the outside
of the cofferdam that the concrete had to
be rehandled into them with a derrick.

MIXER BOAT READY TO CONCRETE

with steam by a 60-hp locomotive boiler lo-

cated, with its 8-ton coal bunker, on the
stern of the boat. The tower hoist was a
two-drum double-cylinder skeleton, with one
line handling the tower skip and the other
the spout boom. This hoist was placed 8 ft.

off center on the port side, under the main
bin.

The spout boom was an original feature,

being an A-frame mounted on the forward
corners of the hull. Its boom fall was fas-

tened to the top of the tower. The outer
end of the first length of chute was hung
from the apex of the boom by a wire rope
handled on a winch head of the hoist. Ex-
cept while adjusting the slope of the chutes,

this line was clamped off around a timber
head.

The tower was equipped with an Insley

hopper for charging the chutes, about which
was built an operating platform. The
chutes were of Lakewood and Insley make.
Beyond the end of the boom they were sup-

River Pipe Line Laid without

Cofferdam

WITHOUT resorting to the use of a

cofferdam a 12-in. cast-iron pipe line

has been laid across the Lehigh River at

Easton, Pa., by the South Easton Water
Company. The stream at the point of cross-

ing is about 700 ft. wide and the greatest

depth of water is 5 ft., the average depth
being about 3 ft. Obviously with the
scheme of construction decided upon it

would have been impossible to pour lead

joints on account of the presence of water.
The bolted type of joint on the Central

Foundry Company's Universal cast-iron

pipe lent itself readily to the work at the

river crossing and was used. The pipe, in

6-ft. lengths, was floated out on a wooden
raft, as shown in one of the pictures. The
end of the line already in place was raised

to the water surface—for the joint afford.«

a certain amount of flexibility—and the new
section was added, the only tool used being
the ratchet wrench generally employed on
such work for tightening up the bolts. Six-

foot lengths were used to facilitate handling.

DELIVERING PIPE TO PLACE ON A RAFT AND RAISING END OF LINE TO RECEIVE NEW SECTION
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Saving Money in Laying Brick

During the past summer the Aberthaw
Construction Company, of Boston, has been

called upon to erect five or six brick build-

ings, amounting in the aggregate to sev-

eral million brick. Studies in saving labor

on this work have been divided into three

parts: First, keeping careful cost records

on two buildings erected in Connecticut

with the usual hods for carrj'ing brick and

mortar; second, cost records on the use of

special brick-carrying devices on a group

of buildings in Maine; and finally, an ex-

tension of the above studies to yet more re-

fined methods on another building in Con-

necticut. The principal effort so far has

been to improve the methods of transpor-

tation.

Brick were received by rail. When a car

had to be unloaded faster than the brick

could be used on the job, the brick were

thrown in a pile. When, however, brick

could be moved directly from the car to

the job, they were loaded in the car upon

wooden trays such as those shown in the

accompanying cuts. Each of these trays

was made to hold 18 brick, there being ten

set on edge in the lower row, and six on

edge and two flat in the upper row. It was
found possible to carry three trays, or 54

brick, upon each wheelbarrow, with no more
fatigue on the part of the man than he

experienced in the carrying of a hod of

sixteen brick. This means that the brick

were carried more than three times as

rapidly, or that three times as many brick

could be transported the same distance by

the same force.

On the Maine buildings the brick were

carried up an inclined plane to the scaffold-

ing around the building. This proved just

as easy for the man as carrying a hod up

a ladder, and still retained the advantages

of handling more than three times as many
brick per man. The barrow, as will be seen

from the illustrations, is an adaptation

from the ordinary scoop barrow used for

handling broken stone, lime, sand, etc. The
handles have been made of one long piece

of one-inch wrought iron pipe, bent in five

places, and fitted with the necessary braces,

journals, etc. These barrows have the ad-

vantage of placing the center of gravity of

the load very close to the axis of the wheel.

Mortar is handled—3 trays to a barrow,

the load weighing about 80 lb. The trays

have a sheathing of zinc around the bottom

to keep the water from leaking out, and

iron handles.

On the Connecticut job no inclined plane

was used, all brick and mortar above the

BRICK TRAYS ON WORKING PLATFORM

foundation being sent up in elevators lo-

cated at two corners of the building. With
a speed of travel of about 50 ft. per minute,

loads were carried up at intervals of eleven

seconds. The man with the wheelbarrow

loads his trays upon the elevator at the bot-

tom, while one man at the top takes them
off and two other men distribute them to

the masons working on the platform. By
the combination of the wheelbarrows and

the elevators, the same gang of eighteen

masons who used eighteen helpers on the

first job were able to lay more brick per

day with from nine to eleven helpers.

One refinement of the system has been the

loading of the brick upon the trays all with

one side to the right. The mason, upon

picking up the brick, knows exactly how it

is going into the wall, without having first

to turn it over in his hand and find the

'.'right side up."

Sinking from the surface was done with

two reciprocating 3-in. air drills mounted on

shaft bars, making 5-ft. cuts. Material was
handled by a hoist at the surface until

the top of the first raise was encountered,

after which it was dropped to the first level

and removed in cars. The raises were
reamed to full size with the same equip-

ment. The raises themselves, however, were
each drilled with two telescope-feed-ham-

mer drills. By this method the shaft was
completed to the seventh level, 629 ft. be-

low the surface, in October, 1910, at a rate

of over 48 ft. a month.

No workings existing below this depth,

and all work therefore being confined to the

bottom of the shaft, to sink the next 216

ft. required 13 months, or until November,

1911, an average of less than 17 ft. a month.

At this point Mr. Westervelt made the

change from two reciprocating to six jack-

hammer drills, and reduced the depth of

cut to 2 ft. per shot. The rate of sinking

for the next 120 ft. jumped to 50 ft. per

month, more than double the best previous

month's sinking in full sized shaft. Fur-

ther, the lighter shots made more even walls

and facilitated better alignment of the

shaft. It is expected that the shaft will

be finished, and all equipment installed, in

July, 1915.

The cost of sinking the shaft full size

with reciprocating drills was $52.38 per

foot, while to raise and ream cost $43.85

per foot. Figures on the cost of sinking

with jack-hammers have not been given out,

but preliminary reports indicate that they

will be lower than either of these sums, in

spite of trebling the number of drills op-

erated. The work has been in charge of

A. Bennett, mine captain, while J. H. Tay-

lor represented Mr. Westervelt at the mine.

BRICK TRAYS ON WHEELBARROW

Shaft Sinking with Jack-Hammers

in Tough Rock

AFEW years ago the development of ex-

tensive ore deposits to the north of the

Mary Mine of the Ducktown Sulphur, Cop-

per & Iron Company, Ltd., in Polk County,

Tenn., made necessary the immediate sink-

ing of an entirely new operating shaft to

a depth of 800 ft. Later the continuation

of this sinking to a total depth of 1200 ft.

was found necessary. This working is

called the Gordon .shaft, and was described

by William Young Westervelt, consulting

engineer, in a paper before the American
Association for the Advancement of Science

at Philadelphia, Dec. 30 and 31.

No water difficulties were encountered,

and sinking would have been accomplished

without trouble but for the extreme tough-

ness of the gray-wackes and mica schists

penetrated. Not only did hardness from
the silicification and pressure to which

these rocks had been subjected make drill-

ing extremely slow, but the mica and horn-

blende crystals woven through its structure

made it very tough and difficult to blast.

Consequently, an excessive number of holes

and a very heavy charge were required for

even a moderate cut. Fortunately, it was
possible to drift out to the location of the

shaft from five levels in the old mine, and
to start raises in line with the shaft in the

roof of each of these headings. These raises

were made 5 ft. in diameter, while the full

size of the shaft was 7 x 14 ft.

Bottomless Measuring Boxes for

Sand and Stone

PART of the plant for constructing con-

crete roads in Fulton County, Georgia,

consists of bottomless measuring boxes for

sand and stone, one of which is shown in

the accompanying illustration. They have

the advantage that they can be used with

any wheelbarrow. Thus the trouble of

building special wheelbarrow bodies for

careful proportioning is avoided. Moreover,

only a comparatively few of these boxes

are needed, whereas under the other plan a

box must be built for each wheelbarrow.

The photograph here reproduced was taken

in November on a road being built just

north of Atlanta, said to be the first con-

crete road in this section of the South.
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NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Arizona Alien Law, Adopted

as Initiative Measure, Void

Court Holds Restrictive Measure, Under the Guise

of a Police Regulation, Violates

Constitutional Rights

The Arizona anti-alien employment act,

adopted by the people of the State at the

November election as an initiative measure,
was declared unconstitutional, null and void

on Jan. 7 by a special court of three Federal

Judges.

"The law was intended," the court's opinion

says, "to be a police regulation, but under
guise of police regulation the State was in

effect depriving the complainant of his right

to labor, guaranteed to him by the Fourteenth
Amendment to the United States Constitution.

"If under guise of police regulation a State

can prohibit an employer from employing more
than 20 per cent of alien labor it can -prohibit

him from employing more than 5 per cent, and
if 5 per cent any at all.

Puddling May Stop Seepage at

Cedar River Dam
The city council of Seattle has appropriated

$15,000 for the purpose of stopping seepage
in the vicinity of the Cedar River dam. The
situation which was explained in these columns
last week, is regarded as serious and it seems
probable that some puddling process will be
adopted to stop the flow of water. The accom-
panying pictures show the main dam and one
of the springs which have developed below it

and have caused trouble.

Assess for Sewer in Propor-

tion to Water Consumption
Los Angeles Introduces Method of Using Water

Meter Readings in Apportioning Assessment

for Sewer

The city of Los Angeles has decided that a
new sewer to cost about $60,000 should be
laid on Maple Avenue between Seventh and

Daily Survey at Culebra Cut
Safeguards Passing Vessels

Constant Movement at Slide Requires the Plotting

of a Chart Every 24 Hours Before Ships

Are Allowed to Use Channel

Constant movements of material in the
channel past the slide at the Culebra Cut of
the Panama Canal have necessitated daily

surveys at this point and the plotting of a new
chart every 24 hr. before ships are allowed to

pass. An efficient method of making the sur-

vey has been developed and the following in-

formation concerning it has been received from
W. E. Boyd, Paraiso, Canal Zone.
The slide extends about 2000 ft. along the

canal.

Cable Across Canal

Along one bank a base-line, marked by
stakes at every station and quarter station, is

run at a convenient distance from 'the cross-

section center line. Sections are taken every

CEDAR RIVER DAM AT SEATTLE, AND ONE OF THE SPRINGS WHICH HAVE DEVELOPED BELOW THE SITE OF THE RESERVOIR

"The Supreme Court of the United States
recently has held that the right to labor is

a right of property. An alien cannot be de-

prived of the right of property under the
Constitution of the United States."

Eastern Rate Increase May Exceed

5 Per Cent
According to a supplementary order issued

Jan. 8 by the Interstate Commerce Commis-
sion the Eastern railroads may in certain

cases increase freight rates more than 5 per
cent. This is in recognition of the desirabil-

ity of maintaining existing groupings and re-

lationships, "in the interests of carriers and
of competition between shippers and re-

ceivers."

San Francisco Engineers Injured in

Eight-Story Elevator Drop
Harold H. Fitting, Earl Pressy, George E.

JWolfrom and J. W. Fitting, all assistant en-

|!:gineers in the civil engineering department

I
of the Oakland, Antioch & Eastern Railway
Company, were seriously injured on Jan. 6 in

an elevator accident in the California Pacific

building in which the company has its San
Francisco offices. The elevator fell eight
stories with a load of ten passengers; all

were seriously injured and three are not ex-
pected to live.

Washington Streets, and expects to spread

the assessment upon the basis of the water
consumed. Several laundries and other users

of large quantities of water are located in this

district and as their presence made the old

sewer inadequate and because they were the

chief petitioners for the improvement, city

authorities decided to adopt the new basis for

assessment instead of the usual front footage

rating.

Water meter readings during the past five

months are now being tabulated, and although

some objection to the assessment basis is ex-

pected, it is reported that the legality of the

procedure has been established and those who
use ten times the amount of water required

by other property owners will have to pay a

sewer assessment ten times as great.

American Manager Bars Secrecy in

English Railroad Wrecks
American methods in English railroading

were shown Jan. 1, it is stated, when London

reporters and photographers were cordially re-

ceived at the scene of the wreck on the Great

Eastern Railway at Ilford, England, and given

ample opportunity to inspect the debris and

investigate the disaster. On previous occa-

sions of this kind it is said that newspaper

men have been rigorously barred from the

scene. The Great Eastern is the road of which

H. W. Thornton, formerly of the Long Island

Railroad, was made general manager.

50 ft. at right angles to the center line by
stretching a cable from bank to bank. Read-
ings are taken at the stations and half sta-

tions one day and at the one-quarter and
three-quarter stations the next, so that sta-

tions are taken every 25 ft. every two days.

The cable is graduated every 15 ft. and a
sounding is taken at each mark across the

canal. The reel on which the cable is' wound
is set up behind the stake on the base-line and
the zero is located by measuring to the near-

est mark on the cable. By this means each

sounding is located.

Field Force

The field force consists of two sounding
parties, each composed of one American engi-

neer and ten negroes distributed as follows:

Four men on the bank to handle the reel, locate

zero, and give line across canal; two men in

the boat with the engineer, one as leadsman

and the other as oarsman ; two men to assist

in handling the cable across dredges, etc.; and
two on the opposite bank to hold the end of the

cable.

Thirty-seven sections are taken, covering a

distance of 1800 ft. of canal, each section re-

quiring a new set-up of the reel. In the dis-

tance covered, there are usually at least five

dredges which must be crossed by the cable

without interrupting their work. The cable

has to be frequently dropped for passing boats,

etc. The notes are sent by launch a distance

of about 2 mi., to the office, where they are
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reduced and plotted by one man. The com-
pleted chart is then checked and printed.

In spite of the numerous sections, obstacles

and frequent interruptions, remarkably good

time is made, as will be seen by the following

figures which are those of an average day's

work: Time of starting work, 7.43 a. m.; time

of completed print, 11.00 a. m.; elapsed time,

3 hr. 17 min. ; average number of soundings,

650; time to take notes, send notes to office,

reduce, plot and print each sounding, 18.18 sec.

This work is done by the engineers of the

dredging division under the direction of W. G.

Comber, resident engineer.

The Engineering Foundation

The Engineering Foundation will be inau-

gurated on Jan. 27, 1915, in the auditorium

of the United Engineering Societies' Building,

New York.
The Engineering Foundation is the name

given to a fund to be administered for the

advancement of the arts and sciences con-

nected with engineering and the benefit of

mankind, the basis of which is the initial gift

of a considerable sum by a noted engineer for

this purpose. The American Society of Civil

Engineers, the American Institute of Mining
Engineers, the American Society of Mechan-
ical Engineers and the American Institute of

Electrical Engineers are to be represented

equally in the administrative board of the
Engineering Foundation by election by the

board of trustees of the United Engineering
Society, which has been made the custodian
of the fund.

Civil Engineers Will Be Represented

at Constitutional Convention
At its meeting Jan. 6 the board of directors

of the American Society of Civil Engineers
authorized the appointment of a committee of
three members to represent the society at the
convention which will revise in April of this

year the New York State constitution. The
purpose of this representation is to make man-
datory the appointment of engineers to cer-

tain specific State positions, instead of leav-

ing the qualifications of appointees to the ap-
pointing power.
The American Institute of Consulting En-

gineers already has a committee at work on
this matter.

Urge Sand-Washing Machine for

Sacramento Filters

An energetic campaign is being carried out
in Sacramento to secure the installation of the
Blaisdell sand-washing machine for the water
filters in that city. It is pointed out by the
advocates of the machine that it has been used
at Yuma, Ariz., Philadelphia, Wilmington,
Del., Montreal, and Calexico, Cal.

American Society to Inspect New
Subway at Annual Meeting

The sixty-second annual meeting of the
American Society of Civil Engineers will be
called to order at the society house in New
York at 10 a. m., Wednesday, Jan. 20. An-
nual reports will be presented, officers for
the ensuing year elected and reports from
several special committees presented. After
adjournment a meeting of the board of direc-

tors will be held. Lunch will be served at the
society house at 1 p. m. During the after-

noon, by courtesy of the Public Service Com-
mission, the members will inspect construction
work on- the Lexington Avenue subway. At
9 p. m. a reception will be held at the Hotel
Astor for members, the ladies of their fami-
lies and guests.

Thursday, Jan. 21, will be devoted to an
excursion on the Long Island line of the
Pennsylvania Railroad. This excursion, on
a special train, will leave the Pennsylvania
station at 9.45 a. m. The excursion will visit

the Sunnyside yards, Springfield Junction and
the North Shore branch to Great Neck. Nu-
merous improvements recently installed by the
Pennsylvania will be seen. Beginning prompt-
ly at 8 p. m. there will be a lecture, with mo-
tion pictures, by Prof. Lawrence Kitchell on
the Great National Park and on the Panama-
Pacific International Exposition. This lec-

ture will be followed by an informal smoker
at the society house. On Friday following the
close of the annual meeting a special meeting
will be held to consider the report of the
special committee on materials for road con-
struction. It is expected that a number of
engineers particularly interested in road con-
struction will be present, and it is the inten-

tion to afford an opportunity to all who attend
to present their views.

To Open Panama Canal Formally

with $250,000 Fete

Tentative plans for the formal opening of
the Panama Canal have been adopted. For-
eign nations, including those of South and
Central America, have been invited to send
ships to take part in the naval parade,
although the danger from slides may preclude
the possibility of holding the parade through
the canal. It is expected that an appropria-
tion of ?250,000 will be made to defray the
expenses of the celebration.

American Railway Engineering

Association Nominates Officers

Nominations for office in the American Rail-
way Engineering Association for the coming
year have been announced as follows: Presi-
dent, Robert Trimble, chief engineer mainte-
nance of way, Pennsylvania lines west of Pitts-

burgh, Northwest system, Pittsburgh; vice-

president, John G. Sullivan, chief engineer,
Canadian Pacific Railway, Western lines, Win-
nipeg, Man.; treasurer, G. H. Bremner, assist-

ant district engineer. Interstate Commerce
Commission, Chicago; secretary, E. H. Fritch,
Chicago; directors (three to be elected), F. H.
Alfred, Pere Marquette; E. B. Gushing,
Southern Pacific; C. F. W. Felt, Atchison,
Topeka & Santa Fe; E. H. Lee, Chicago &
Western Indiana; H. E. Hale, Presidents' Con-
ference Committee; A. J. Himes, New York,
Chicago & St. Louis; H. R. Saflford, Grand
Trunk; Thomas S. Stevens, Atchison, Topeka
& Santa Fe, and Prof. A. N. Talbot, University
of Illinois; members of nominating committee
(five to be elected), Hadley Baldwin, Cleveland,
Cincinnati, Chicago & St. Louis; D. J. Brum-
ley, Illinois Central; Paul Didier, Baltimore &
Ohio; J. A. Peabody, Chicago & North West-
ern; S. S. Roberts, consulting engineer; L. S.

Rose, Cleveland, Cincinnati, Chicago & St.

Louis; Dr. H. von Schrenk, consulting timber
engineer; C. E. Smith, Missouri Pacific; Prof.

F. E. Turneaure, University of Wisconsin, and
W. D. Wiggins, Pennsylvania lines west of

Pittsburgh.

News of Engineering Societies

The Arkansas Engineering Society will hold

its fourth annual meeting Jan. 18 and 19 at

Little Rock.

The North Dakota Society of Engineers will

hold its seventh annual convention at Minot, on
Feb. 4 and 5.

The Montana Institute of Municipal Engi-
neers will hold its annual meeting Jan. 18 to

20 at Helena.

The Alabama Association of Highway En-
gineers held its annual meeting Jan. 9 at
Montgomery, Ala.

The Ohio Engineering Society will hold its

twenty-sixth annual meeting, Jan. 20, 21 and
22 at Columbus, Ohio.

The Illinois Society of Engineers and Sur-
veyors will hold its thirtieth annual meeting at

Springfield, 111., Jan. 27 to 29.

The Detroit Engineering Society, at its

meeting Jan. 8 heard a paper by A. T. Howson
on "Heavy Construction Work in Railroad
Building."

The Brooklyn Engineers' Club, at its meeting
on Jan. 14, heard a paper on "The Application
of Electricity to Marine Transportation," by
William T. Donnelly.

The Engineers' Club, of Trenton, N. J., at its

meeting on Jan. 14, heard a paper on the

"Geology of Trenton in Relation to Commer-
cial Development and Engineering Problems,"
by Dr. Henry B. Kiimmel.

The Engineers' Club of St. Louis directed

a meeting of the associated engineering socie-

ties of St. Louis on Jan. 6, which was ad-

dressed on "The Economic Side of City Plan-
ning" by Henry Wright.

The Western EflBciency Society, at its annual
meeting, held in Chicago, Jan. 8, elected the

following officers for 1915: President, I. A.
Berndt; vice-presidents, M. S. Greene and H.
Thorpe Kessler; and . secretary, G. H. Dent.

The Kansas Engineering Society will hold

its seventh annual meeting at Topeka Jan. 19

and 20. A number of technical papers will be
presented and new officers will be elected. The
society headquarters will be at the Commercial
Club.

The Association of Civil Engineers and Sur-
veyors of Arkansas, at its meeting on Dec. 24,

elected the following officers: President, F. 0.

Cook; first vice-president, John P. Harper;
second vice-president, A. H. Glasscock; third

vice-president, H. R. Carter; secretary, J. O.

Jones.

The Philadelphia Association of members
of the American Society of Civil Engineers
will meet at the Philadelphia Engineers' Club
on Jan. 18. The meeting will be addressed by
Prof. Charles D. Marx, of Stanford Univer-
sity, on the Panama-Pacific Exposition and
the International Engineering Congress of
1915.'

The structural section of the Engineers' So-

ciety of Western Pennsylvania, meeting in

Pittsburgh on Jan. 5, elected the following offi-

cers: President, Paul Woefel; vice-president,

H. A. Thayer; directors, Herman Laub, W. A.

Nichols and A. C. Donaldson. A paper was
presented on "Emergency Dams of the Panama
Canal," by O. E. Hovey.

The Eastern Arizona Engineers' Association

was recently organized at Morenci, Ariz., and
elected the following officers: President, F. D.

Rathbun; vice-president, E. G. Jones; secre-

tary-treasurer, Walter DuMoulin. The thirty-

three engineers present laid plans for co-oper-

ating through the association for closer pro-

fessional and personal acquaintance.

The Colorado Association of members of

the American Society of Civil Engineers
held a meeting Jan. 9 in Denver. Shir-

ley Houghton, of the Van Sant-Houghton Com-
pany, San Francisco, western manager for the

Unit Construction Company, presented a
paper on unit construction of concrete struc-

tures and also on a new method of placing
concrete linings in tunnels by the pneumatic
method.

The Western Society of Engineers heard a
paper at a meeting of the sanitary, hydraulic
and municipal section, on Jan. 4 by Charles H.
Smith, of the Associated Factory Mutual Fire
Insurance Companies, on "The Salem Conflag-
ration June 25, 1914." The following officers

of the section were elected for the ensuing
year: Chairman, G. C. D. Lenth; vice-chair-

man, W. W. DeBerard; members of the execu-
tive committee, Douglas Graham and J. H.
Libberton.

The Pacific Northwest Society of Engineers
held its annual meeting at the Arctic Club,

Seattle, Jan. 2. The following papers were
read: "Engineering in Business," by Gen.
H. M. Crittenden; "The Outlook for Capital,"

by N. S. Backus; "Alaskan Railways," by
J. L. McPherson; "A Note of Optimism," by
Judge Thomas Berch; "The Engineer and So-
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cial Service," by F. W. Best; "A State Water
Code," by Marvin Chase; and "Engineering,"

by S. H. Hedges.

The Alumni Association of the Massachu-
setts Institute of Technology has elected the

following officers: President, Henry J. Horn,
'88, of Brookline; vice-presidents, Walter H.

Kilham, '89, of Boston, and John L. Mauran,
'89, of St. Louis; secretary-treasurer, Walter
Humphries, '97, of Brookline; executive com-
mittee, M. C. Brush, '01, of Boston, and W. K.

Lewis, '05, of Newton. Messrs. Mauran, Brush
and Lewis are elected for two years; the other

officers for one year.

Personal Notes

0. H. Lange has been elected city engi-

neer of Quitman, Ga.

Henry Goldmark and C. J. Goldmark have

opened an office as consulting engineers at 103

Park Avenue, New York City.

Thomas W. Golding, consulting structural

engineer, has removed his office to 25 West
Forty-second Street, New York City.

Capt. Harold S. Hetrick, Corps of Engi-

neers, U. S. Army, has been transferred from

Lock 43, Ohio River, to Louisville, Ky.

Charles R. Gow, civil engineer of Roxbury,

Mass., has been named as a member of the

Boston Excise Board by Governor Walsh.

Adams & Cummins, consulting engineers of

Detroit, Mich., have removed their offices from
the Ford Building to the Kresge Building.

Capt. Richard Park, Corps of Engineers,

U. S. Army, was recently ordered to report

to the commanding general, western depart-

ment.

Ernest E. Lathrop was recently elected city

engineer of Fitchburg, Mass. He was formerly

assistant engineer for the Fitchburg Sewage
Disposal Commission.

Arthur G. McKee, with Robert E. Baker and
Donald D. Herr, has formed the engineering

and contracting firm of Arthur G. McKee &
Company at Cleveland.

J. W. Leonard, formerly assistant to the

president of the Canadian Pacific Railway,

will be the executive head of the new terminal

company at Toronto, Ont.

First Lieut. John W. Stewart, Corps of

Engineers, U. S. A., will take station at New
York City for duty in connection with land

defense work at New York.

C. S. Coe, formerly division engineer on the

Key West extension of the Florida & East

Coast Railroad, has been appointed engineer

of maintenance of way for that railroad.

Captain Glen E. Edgerton, Corps of Engi-

neers, U. S. Army, has been assigned to tem-

porary duty in connection with the work of

the Board of Road Commissioners for Alaska.

August E. Christhilf, who recently resigned

as president of the Baltimore Asphalt Block

& Tile Company, has taken charge of the

Baltimore business of the Union Paving Com-
pany.

James H. MacDonald, formerly highway
commissioner of Connecticut, has opened an
office for practice as a consulting engineer in

the Chamber of Commerce Building, New
Haven, Conn.

E. B. Carter, superintendent of maintenance
of way of the Florida & East Coast Railroad,

has been promoted to chief engineer of that

railroad. With Mr. Carter's promotion the

office of superintendent of maintenance of way
has been abolished.

Major Frederick W. Altstaetter, Corps of

Engrineers, U. S. A., is relieved from duty in

Washington and will proceed to Grand Rapids,

Mich., for duty, to relieve Col. James C. San-

ford, Corps of Engineers, U. S. A., of duties

pertaining to the Grand Rapids Engineer
district.

Harry Bortin has resigned as assistant to

the general secretary of the presidents' con-

ference committee of valuation to engage in

private practice, specializing in valuation
work. He was formerly engineer in charge of
the valuation department of the Union Pacific
Railroad.

William Barclay Parsons, consulting engi-
neer of New York, and Daniel L. Turner,
deputy engineer of subway construction. Pub-
lic Service Commission, New York, have been
appointed members of the advisory commis-
sion on city planning of the Board of Estimate
and Apportionment of New York City.

W. W. Marr, consulting engineer of the
Sheridan Road Improvement Association,
Chicago, has been appointed chief State high-
way engineer of Illinois. He will succeed A.
N. Johnson, who resigned on July 1, and is

now a member of the staff of the Bureau of
Municipal Research of New York City.

G. E. Mitchell has been elected manager of
the gas, electric light and power plant of
Westfield, Mass, Mr. Mitchell has been with
the Boston & Maine railroad, has done con-
sulting work in Boston, and has been identified

in an engineering capacity with a number of
power plants and electric railways of New
England.

Claude E. Chappell has been appointed
city manager of Jackson, Mich. Mr. Chappell
was graduated from the civil engineering de-

partment of the University of Michigan in

1908. For the past 8 months he has been city

manager of Big Rapids, Mich. Before that
time he had been connected with the consult-

ing engineering firms of Alvord & Burdick
and Dabney H. Maury.

Capt. Robert R. Ralston, Corps of Engineers,
U. S. Army, formerly on duty at the War
Department as assistant to the chief of engi-

neers, has been ordered to Cincinnati, Ohio,

for duty in connection with river and harbor
work in that vicinity. He will be relieved of

his duties at the War Department by Capt.

Alvin B. Barber, who has been engaged in

river and harbor work on the Pacific coast.

T. E. Phipps, who has been connected with
the' engineering department of the Chicago,

Milwaukee & St. Paul Railway for several

years, has been selected by the Public Service

Commission of the State of Washington, as

chief engineer of that body to fill the vacancy
caused by the withdrawal of Fred S. Bur-
roughs. Mr. Phipps is a graduate of the Uni-

versity of Illinois and has at various times

been connected with the Big Four Railroad,

the Walsh Construction Company, of Daven-
port, Iowa, and the coast section of the Chi-

cago, Milwaukee & St. Paul Railway.

Honor. His eng:ineeriog publications have
made his name familiar throughout Canada.
Among them are his "Philosophy of Rail-

ways," published in 1849, which greatly in-

fluenced the Government policy regarding the
construction of railways, and numerous other
essays, lectures and reports. In one of these
he advocated the construction of the Canadian
Pacific Railroad. His work and writings stamp
him as a man of remarkable foresight in pub-
lic affairs.

Obituary Notes
George H. Webster, a Canadian engineer

long identified with the Canadian Pacific Rail-

road, died Dec. 29 at Vancouver, B. C.

Joseph McCabe, railroad and tunnel builder,

who as a member of the firm of McCabe &
Bihler, built the New York, New Haven &
Hartford Railroad tunnel under the East Side

hill at Providence, R. I., and did other im-

portant tunnel work on this road, died on

Jan. 3 at New Orleans, La.

Thomas Coltrin Keefer, one of the founders

and twice president of the Canadian Society

of Civil Engineers, died on Jan. 7 at Ottawa

in his ninety-fourth year. Mr. Keefer began

his engineering career on the Erie Canal.

In 1850 he was engaged by the Canadian Gov-

ernment to make a survey of the rapids of the

St. Lawrence River with a view to building

either a canal or railway between St. Law-

rence and upper St. John waters of Lake

Temisconata. After this he was engaged in

preliminary surveys for the Grand Trunk

Railway between Montreal and Toronto, and

prepared plans for the Victoria Bridge. Mr.

Keefer designed the waterworks of Hamilton,

Ont., of Montreal and of Ottawa. It is said

that the change from narrow to standard

gage on the railways of Canada was due

largely to his efforts. Mr. Keefer was com-

missioner to the Paris Exhibition, and was at

that time elected a member of the Legion of

Civil Service Examinations

United States.—The following examina-
tions will be held:

Steuctubai. Steel Draftsman, $3.52 to

$5.52 per day, throughout the country, Feb. 3
and 4. Four years' experience, a year and a
half of which must be in drafting, required.

Technical course counts as two years. Ap-
plicants must be twenty-one years of age.

Ordnance Draftsman, $3.28 to $5.08 per
day, throughout the country, Feb. 4 and 5. At
least a two-year engineering course and three

years of practical experience are required.

Applicants must be eighteen years of age.

Topographic Aid, $40 to $75 per month,
throughout the country, Feb. 3. Applicants
must be between twenty and fcrty years of age.

Junior Topographer, $720 to $1200 per year,

throughout the country, Feb. 4 and 5. Ap-
plicants must be between twenty and thirty

years of age.

CrviL Engineer Student, $720 per year,

throughout the country, Feb. 3. Applicants
must be graduates of a technical school or col-

lege, but may receive their degree after the

examination (but before appointment) in June,
1915. These positions offer an opportunity for

practical construction experience in connection

with Government road work. Applicants must
be twenty years of age.

Copyist Ordnance Draftsman, $2.80 per

day to $3.04 per day throughout the country,

Feb. 3. Applicants must be eighteen years old

and have had a high-school education and one
year's experience in drafting.

Full information and application blanks can
be had from the nearest local secretary of the

United States Civil Service Board, or from the

United States Civil Service Commission, Wash-
ington, D. C.

Illinois State.—An examination will be held

Feb. 6 for the position of assistant utilities

engineer, $90 to $125 a month. Open only to

residents of Illinois. Applications must be on
file Jan. 30. For full information address the

Illinois State Civil Service Commission at

Springfield.

Examinations Previously Announced

See Engineer-

Date ing Record

Jan. 20, 1915—Junior railway civil and
structural engineers.

United States. Dec. 19

Jan. 23, 1915—Specification writer,

Grade II ; assistant

chemist; junior assist-

ant, enpneering de-

partments ;
junior

draftsman ; map drafts-

man ; chief surveyor

;

engineering draftsman

;

New York State Dec. 26

Feb. 2, 1915—Sanitary engineer, •

United States Jan. 2

Coming Meetings of National

Engineering Societies

American SociE?rT of Civil Engineers. Secre-
tary, Charles Warren Hunt, 220 West 57th St,
New York. Meets first and third Wednesday, ex-
cept In July and August. Annual meeting in New
York, Jan. 20 and 21.
Canadian Society op Civil, Enoinbers. Secre-

tary, Clement H. Mclyeod. Meets Thursdays, In
Montreal, except during the months of May to
September, inclusive.
International Enoineerino Congress. Secre-

tary-Treasurer, W. A. Cattell, Foxcrott Building,
San Francisco. CaJ. Meeting Sept 20-25, 1915, San
Francisco, CaL
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U. S. Government Exhibit at Ex-

position to Cost $ 500,000

Preparations are now nearing completion

for the U. S. Government exhibit at the

Panama-Pacific Exposition. It is to occupy a
total of 173,000 sq. ft. of space in the several

palaces and is said to be the most elaborate

exhibit ever made by one Nation. It will cost

$500,000.

In the Palace of Mines and Metallurgy the

U. S. Bureau of Mines is constructing a series

of model mines beneath the floor. There will

also be in this building an exhibit of the post-

office department designed to serve as a work-
ing model, where all of the Exposition mail
will be received and distributed. Another
working model will represent one of the Gov-
ernment mints. In the Palace of Machinery
will be a display of the manufacture of arms
and armament, showing the technical and
mechanical side of the army and navy opera-

tions. Here also will be the exhibit of the

cut oflF by the strike in the Ohio coal district,

and showed an actual increase in production.

It is doubtful if the European war had, or

will have, except indirectly, much influence on
the coal situation. Our exports go mostly to

Canada, and are neither large nor increasing

in volume.

New Contractor's Motor
A new large slip ring induction motor has

been brought out by the Westinghouse Com-
pany. This motor is for continuous service,

and is designed especially for driving machines
that require heavy torque at starting. It is

intended as an improvement for electric hoists,

pumps and compressors.

Business Notes
The Holt Manufacturing Company, of Stock-

ton, Cal., announces that G. T. Du Bose has
been appointed superintendent of their Stock-

ton plant.

THE SIDE DOOR OF THIS CAB HAS STOOD A YEAR'S WEAR HAULING BROKEN STONE

lighthouse department and a miniature model
of a naval drydock.

The largest display will be in the Liberal Arts
Building, where the Government has taken
more than 65,000 sq. ft. of space. The Ameri-
can Red Cross Society will demonstrate the

work it is doing on the battlefields of Europe
and elsewhere. The educational exhibit of the

army and navy departments will show how
soldiers and sailors are trained. The Federal
Health Department, the Department of Com-

.

merce and Labor, the Interior Department, in-

cluding the land department and Bureau of
Indian Affairs, and a number of other depart-
ments will also be represented.

Durable Side Doors for Dump Cars

A side door for dump cars, made of solid

timber and reinforced top and bottom with
steel rails, which are secured to the four
trunnions at the end of the car, is illustrated

in the accompanying cut. It is said that the
car shown has been in use for over a year in

the transportation of heavy rock by a firm of
Eastern contractors. These doors are made
by the Improved Car Side Company, 50
Church Street, New York City.

Coal Production Will Increase
A hopeful tone prevailed at the beginning

of the year in coal mining circles, despite
the fact that the 1914 production of bitumi-
nous coal fell off over 10 per cent from the
record output of 1913. According to the re-

port of the statistician of the U. S. Geolog-
ical Survey, the consumption of anthracite coal
decreased only a little over 1 per cent in the
same time. The chief falling off was noticed
in the Pittsburgh and Alabama coking dis-

tricts, where decreases as high as 30 per cent
from the figures of 1913 were recorded. The
West Virginia fields had to supply the market

Joseph T. Ryerson & Son, of Chicago, have
advertised a prize of $100 for the best name to

cover a line of tool steels which they are sell-

ing.

Ruben Bowen has been elected president of

the Canton Hughes Pump Company, of Woos-
ter, Ohio. Mr. Bowen was formerly general

manager of the Epping-Carpenter Pump Com-
pany of Pittsburgh.

The Chicago Bridge & Iron Works have
closed their office at San Francisco, Cal., and
have opened an office at Monticello, Fla. This
office, which is in charge of E. G. Ladd, will

cover work in the States of Florida, Georgia
and Alabama.
The Kerr Turbine Company, of Wellsville,

N. Y., has announced that its New York office

is now in charge of a new district manager,
Benjamin G. Fernald. Its office remains in

the Singer Building, but has been removed to

the Annex at 95 Liberty Street.

J. C. Kemchen, of Chicago, announces that

the name of the company has been changed to

the Arex Company. The new company will

continue to manufacture and sell the Arex
siphonage ventilator.

H. B. McMaster, commissioner for the Asso-
ciated Metal Lath Manufacturers, who has
been directing the co-operative work of the

metal lath industry since 1910, has resigned to

become manager of branches for The Berger
Manufacturing Company, of Canton, Ohio.

This concern produces sheets and sheet metal
products.

Trade Publications
The following companies have recently is-

sued trade publications:

A. Strich & Bro. Company, Chicago,

Pamphlet describing an improved dump wagon
for garbage disposal.

Waterbury Company, New York City.

Pamphlet, 3x6 in., 24 pages. Describes a

marline-wound wire rope known as "fiber-

clad."

The Chicago Pneumatic Tool Company, Chi-

cago. Bulletin 341C, 6x9 in., 22 pages. De-
scription of compressors driven by fuel oil

engines.

The Archbold Brady Company, Syracuse,

N. Y. Pamphlet, 32 pages. Deals with steel

transmission structures and catenary bridges.

Illustrated.

The Minneapolis Steel & Machinery Com-
pany, Minneapolis. Catalog, 6x9 in., 105

pages, describing improved steel derricks and
steam and electric hoists.

Pawling & Hamischfeger Company, Milwau-
kee, Wis. A booklet, 8 x 10 in., 52 pages,

illustrated in color. Special features of "P. &
H." machinery, chiefly cranes and hoists.

Weber Chimney Company, Chicago, 111.—An
illustrated 4-page mailing folder describing

four Weber chimneys, built for the Havana
Electric Railway, Light & Power Company,
Cuba.

The Busch Sulzer Bros. Diesel Engine Com-
pany, St. Louis. Pamphlet, 7 x 10 in., 16

pages. Describes recent tests conducted on
Diesel engines by A. C. Scott, consulting engi-

neer of Dallas, Tex.

Roe Stephens Manufacturing Company, De-
troit, Mich. Catalog F, 6 x 9 in., 44 pages,

with engravings. Michigan compression and
gate hydrants for high and low pressure, gates,

valve boxes, etc., and sluice gates.

Turner Construction Company, 11 Broadway,
New York City. Booklet bulletin 14, 9 x 12 in.,

12 pages, illustrated. Describes in detail com-
pany's organization and illustrates some of the

reinforced-concrete structures it has built.

The Goulds Manufacturing Company, Seneca

Falls, N. Y. Bulletin 119, 7% x 10 in., 12 pages,

illustrated. Describes the recently marketed
Goulds centrifugal pumps, single stage, single

suction, inclosed impeller type. Tables of

speed and friction loss are given.

Allis-Chalmers Manufacturing Company,
Milwaukee. Catalog, 8 x 10 Vz in., 64 pages,

illustrated. This publication introduces the

Allis-Chalmers "Hummer," a small portable

rock-crusher for producing ground limestone

for soil improvement. Extracts of reports on
the use of this chemical are also given.

General Electric Company, Schenectady,

N. Y. Bulletins 42010 and 42300, 8 x 10% in.

each, 14 and 12 pages, respectively, illustrated.

Horizontal turbo-generator sets of small ca-

pacities largely used for supplying light in

mills and machine shops and on trains. Steam
engine-driven generator sets, of small capaci-

ties for both power and lighting purposes in

isolated districts.

Lackawanna Steel Company, Lackawanna,
N. Y. An ornate booklet of 24 pages describing

and illustrating the Lackawanna deseaming
process for rail sections. This process was
described and discussed by Capt. Robert W.
Hunt at the recent annual meeting of the

American Society of Mechanical Engineers,

and his paper was abstracted in the Engineer-
ing Record of Dec. 12, 1914, page 636.

The Parsons Company, Newton, Iowa.

Catalog, 9 X 12 in., 32 pages, illustrated.

Design and construction of Parsons trench

excavators, introducing two improved models,

E and F. Describes special excavating work
done with Parsons trenchers. Supplementary
data of costs and specifications of these ma-
chines are included. The arrangement of the

catalog is artistic and the information is well

presented.

Creosoted Douglas Fir Paving Blocks is the

title of a treatise recently published by the

West Coast Lumber Manufacturers' Associa-

tion and the Association of Creosoting Com-
panies of the Pacific Coast. The booklet gives

a brief outline of the history of wood block

and its advantages in large cities, including

London and Paris. There is a general specifica-

tion for the construction of subgrade and
foundations of highways and for selecting,

creosoting and handling wood blocks.
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Immigration and the Contractor

LITTLE attention seems to have been
given in engineering and contracting

circles to the possible influence on the cost

of construction of the immigration bill,

which has recently been passed by Congress
and is expected shortly to be before the
President. If the measure is signed, writ-

ing the literacy test into our law, it will

doubtless have a marked influence upon
immigration from Eastern Europe—from
Russia, Austria Hungary and the Balkans.

Large numbers of foreigners from these

parts are engaged on contracting work and
in factory operations where skill is not
required. Scarcity of such labor will, there-

fore, mean higher costs in construction and
in many manufacturing operations. This
by itself is not a sufficient reason for veto-

ing the bill, but certainly it is a result

which contractors and manufacturers should
foresee.
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Sweeping Bond Decision

THE decision recently handed down by
the State Supreme Court of Washington

in the case of the Puget Sound State Bank
vs. Gallucci, will seriously interfere with the

letting of all State, county and municipal
contract work in that State. In effect it

holds that a bonding company is liable for

the full amount of claims against the con-

tractor, even if these claims exceed the

amount of the bond. Under such legaliza-

tion of the principle of unlimited liability

of bonding companies, no contractor's bonds
can be written except at prohibitive ex-

pense. Indeed at present it seems that no
contractor's bonds will be written in that

State on any terms till the laws on which
this decision is based are revised. This'

decision reduces the writing of contractor's

bonds from a business to a game of chance,

and practically prevents the municipalities

and the State from securing surety for the

performance of contracts at a reasonable

cost. It is to be hoped that the State will

be speedily convinced of the unsound prin-

ciple behind this decision, and will take

immediate steps to counteract the injurious

efl'ects already manifest as a result of it.

Winter Concreting

REGULARLY each winter the Engineer-

ing Record has had to call attention to

the danger of placing concrete in cold

weather. It has yet to find, however, with
the exception here to be related, a case in

which an owner has been taught a severe

lesson and has not thereafter handled his

materials more intelligently. The case in

question was recently observed by one of

the representatives of this journal. A cer-

tain concrete building had suffered severe

damage (though not by frost) and was

being repaired. The work was being prose-
cuted in freezing weather and without any
protection at window openings. Salaman-
ders were placed on the floor but the wind,
having free sweep, nullified their effect.

As a consequence ice was found on a floor

immediately alongside the finished portion,
while a knife blade could be run to full

depth into a repaired column from which
the steel form had been removed after being
in place four days. One cannot repress
criticism at such a condition, and yet the
work is being carried on under the direc-

tion of those fully informed as to the action
of frost on concrete.

Tardy Use of An Enviable Record

FOLLOWING the recent accident which
tied up the New York subway for a day,

but which resulted in only one fatality, the
Interborough Rapid Transit Company,
^yhich operates the tube, began publishing
in the New York papers, the safety record

it had made. This publicity campaign was
in answer to newspaper criticism of the

yellow variety, entirely uncalled for and
prompted by the response which could be
counted on from the unthinking. The record

is called the most marvelous in the world,

in the advertisements now running. It

shows that during a period of five years the

fatal accidents upon steam railroads in the

United States numbered one in 2,600,000

passengers, on the London underground
lines one in 25,000,000 and on the elevated

and subway lines operated by the Interbor-

ough Rapid Transit Company one in 842,-

620,000. The company, therefore, declares

that it operates the safest passenger rail-

roads in the world. While it is true that the

number of miles per trip is very much
shorter on the elevated and subway lines

than on steam railroads, the record is none

the less an enviable one. The only regret

is that the company has not seen fit before

this to take measures for cultivating the

good will of the New York public by giving

out such data as that which it is now
effectively using.

Publicity Versus Secrecy

ADECADE ago it was taken for granted

that when a railroad wreck, large or

small, occurred the railroad should dili-

gently keep details of the disaster from the

press and the public. Doubtless many of

the minor accidents were kept out of the

papers, but the bad ones were featured in

large type, the reporters drawing upon their

imaginations to make up for the deficiency

of facts. The railroads, in consequence, were

justly upbraided for their attempt to conceal

the trutli. How well progressive railroad

managements have come to see the folly of

this course is exemplified in the procedure

of a superintendent of the Baltimore & Ohio
on the occasion of a wreck on his division.
When the first news reached him he tele-

graphed to the daily papers likely to be
interested, requesting that representatives
accompany him to the scene or that local

correspondents be advised. Thus the in-

centives to use their imaginations and to
rely on incompetent witnesses were re-

moved, and only the facts were printed.
Unfortunately there are still managers in
every line—even in charge of public engi-
neering works—who fail to appreciate that
the safest course when there has been a
disaster is to give out all the facts.

Rash Talk in High Places

ELSEWHERE in these pages will be
found comment on the broad influence

for the public good exercised by corpora-
tion schools such as that conducted by the
American Bridge Company at Ambridge,
Pa. This is a work in which it seems nec-
essary that industry must engage, despite
the fact that the greatest good is to the
community and not to the organization.
Yet at the time corporations are thinking
more and more seriously of engaging in
such work, a man prominent at present as
a public oflScial preaches doctrine which is

sure to enforce the arguments of the apostles
of discontent and to negative the excellent
work being done by corporation schools
and other agencies. The chairman of the
United States Commission on Industrial
Relations, Frank P. Walsh, last Sunday ful-

minated against large aggregations of capi-
tal, and even advocated their confiscation.

No one denies that there were flagrant
abuses by capital previous to the present
agitation for regulation and that there are
abuses still. But to hold that the remedy
is to confiscate property is to destroy the
whole basis on which our economic struc-
ture rests. With this revelation of Mr.
Walsh's method of thinking we cannot look
to the Industrial Relations Commission for
a safe and helpful solution of our industrial

ills, unless it be through a most vigorous
opposition report by other members of the
commission.

Engineering Problems of the War

EVERY war affords great scope for the

skill of the engineer and the present

terrific struggle has already presented some
questions of startling significance. Refer-

ence has already been made in these col-

umns to the gigantic tasks of transporta-

tion which are being performed. Not less

in importance* however, are some other

problems which demand immediate atten-

tion for efficiency and solution.

One of these is to find the material of

maximum effective resistance to high ex-
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plosives. It seems to have been demon-
strated effectively that concrete, which has

been the main reliance in modern fortifi-

cations, is almost useless in its customary
form. The turrets of permanent concrete

forts were rendered useless by a few
rounds of shells charged with high explo-

sives. From the photographs of the de-

molished works it appears that even when
the turrets themselves were not demonished
they were fairly blown off their foundation

by the complete shattering of the concrete

bases. On the other hand, temporary
earthworks and one or two forts heavily

reinforced with earth appear to have re-

sisted attack by high explosives measur-
ably well. A shell penetrating a few feet

into concrete rends the whole mass, while

in earth it merely opens a crater which is

partly filled again by the falling dirt. It

was noticed in our Civil War that an ac-

tive shoveling party could in a short time

repair the damage of a heavy bombard-
ment where an earthwork was concerned.

The questions now to the front are

whether any reinforcement of the concrete

will be of service, or whether a proper
choice of earth construction will so muffle

the explosives as to make them compara-
tively ineffective. A few feet of loose dirt

or even of snow will stop a bullet which
would punch a half-inch iron plate, and the

same principle seems to hold for heavy
projectiles.

Another problem is directly in the line

of efficiency studies and requires prompt
solution. What form and size of digging
tool will enable a man crouching or lying

prone to dig himself into protection in the

minimum time? This is a totally different

matter from ordinary digging, where a
man is standing and is able to use an ordi-

nary spade; it requires a study of econom-
ical effort under very special conditions.

Again, can two or three men co-operating

and working with suitably chosen tools get

under cover more quickly than if working
independently? If so, how should they

work? Armies are certainly going to be
provided with the best tools for the pur-

pose if anyone can find out what they are.

A large variety of small intrenching tools

have been tried without gettir.g down to

any standard form or forcing even an ap-

proximately scientific study of the subject.

Another field for eflSciency .studies is

opened by the motor vehicle, now become
a most important part of military equip-

ment. What construction gives the quick-

est replacement time for the commonest
breaks, and what form, if any, of trans-

portable bridging will get a vehicle over a
mud hole in the road or the crater of an
exploded shell? Motors at the front are
undoubtedly taking routes that one would
call utterly impracticable at first glance;

what then are the best auxiliaries to keep
them oyt of trouble?

All these, be it noted, are purely prob-

lems of engineering not unlike those which
one meets in the most peaceful work of

construction. It is only because of sudden
war conditions that they become urgent
and assume a military aspect which is

unfamiliar.

Training For Municipal Service

AMONG the several papers on subjects

of general public interest presented at

the recent annual meeting of the American
Society of Mechanical Engineers was one
entitled "Training for the Municipal Ser-
vice in Germany," prepared by Clyde Lyn-
don King, of the Wharton School of Fi-

nance and Commerce, University of Penn-
sylvania. German eflUciency is now doing
away with waste in public business due to

inadequately trained and improperly equip-

ped officials and employees. There are four
chief factors responsible for the rise of

municipal universities in Germany: First,

the rapid increase in urban population, with
many times greater increase in governmen-
tal functions; second, a demand for local

institutions which would offer the training
necessary for officials; third, the need for

training the rank and file of city employees,
and fourth, the recognition of public service

as a vocation of dignity, with permanence
of tenure and opportunities for progress.

A German city selects its leading officials

and technical advisors without geographical
restriction. Salaries are adequate to at-

tract the best talent and increases follow

at specific intervals. Two differences of

fundamental importance between German
and American civil service methods were
pointed out by Mr. King: German exam-
inations are qualifying only, not competi-
tive, while an appointing officer is not lim-

ited to the first one or the first three on an
eligible list, but may select from those who
have qualified the person best fitted for

the place to be filled.

American communities are already ad-

vancing toward better public service. An
example of this mentioned in the Engineer-
ing Record of Dec. 26, is New York's special

classes for engineering and other employ-
ees. Not many years ago, it was thought
needful for American engineers to travel to

Europe to get the best information and see

fine examples of works in several lines of

engineering, but of recent years America
has taken her place with the leaders in these

lines, and it is a daily experience to have
engineers and officials from abroad visiting

works here. Likewise, having begun to dis-

cover her deficiencies in municipal effici-

ency, she may be expected to achieve an
American solution of the problem that will

be best for American conditions. Local

needs for training in minor services should

be met by suitable local schools. For the

positions, fewer in number, requiring ad-

vanced training, the courses of preparation

should be partitioned among the universities

and technical institutions in such a way
as to avoid undesirable duplication. For
both the minor and higher employments
preparatory instruction should be given, at

least in part, by men in active practice, or

men who have had actual experience in the

particular kind of position—mechanical,

clerical, technical, legal, administrative.

Courses of training for several branches

of municipal service are given by a number
of universities in the United States. In

civil engineering, the professional courses

of necessity deal largely with public works.

such as water supply, sewerage and pave-
ments. An engineering training inevitably
lays much emphasis on efficiency, and as a
logical consequence the engineer is doing
an increasing proportion of work in the
public service. His influence and his meth-
ods of training are becoming an important
factor in securing higher efficiency and a
better conception of the duty of public offi-

cials and employees.

The Microscope—A Tool for the

Concrete Engineer

IN this issue the Engineering Record be-

gins the first of a series of six articles

on the use of the microscope in studying
the character of concrete. It is impossible

in the first article to do more than introduce
the subject, but as the series develops we
believe that the influence of the method on
the future of concrete construction will be-

come apparent.

The fundamental importance of Mr. John-
son's method lies in the fact that by it we
are able to study concrete as it is, not as
it seems to be. It is axiomatic that the
strength of any material is dependent on
the arrangement of its smallest particles,

yet we have been content with ocular ex-

amination of concrete, which does not reveal

the true nature of the smallest particles.

When compressive strengths were low we
looked for deficiency of cement, weak aggre-
gate or careless mixing, never sensing that

even with ample cement, strong aggregate
and thorough mixing there was a most
startling deficiency in strength as compared
with the native stone used in the mixture.
Why, for example, should we, in a 2000-lb.

concrete, be obliged to use a stone testing

10,000 lb. or more to the square inch? Why
could we not use a weaker stone, if it would
be cheaper, and still get a concrete strength

of 2000 lb. The microscope, as is evident

from the article on page 98, gives the
answer.

This, moreover, is but one of the hitherto

unsolved problems that yield to the micro-
scopic method. New light is shed on the

actual progress of disintegration in con-

crete, on the reasons why present volu-

metric methods of proportioning give in-

correct results, on the influence of the thick-

ness of the cement films upon the strength

of the mixture, and, most astonishing of

all, on the tremendous waste due to the

failure of present mixing methods to secure

the complete hydration of the cement. In

connection with the last point, there is

opened up a vista of wonderful possibilities

in increasing strengths far beyond anything
now attainable.

Without having the complete series of

articles before them readers may be inclined

to consider the researches to be of purely

academic interest. The development of the

series will show that such is not the case.

One evidence of their practical value is that

the studies are being financed by a com-
mercial organization.

It should be understood that these articles

are offered in a constructive spirit. Neces-

sarily, however, before remedies can be
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found the faults must be clearly studied

and diagnosed. Only when they are thor-

oughly understood is it possible to begin

to think of remedies. The constructive

work of the series does not become evident

until the final article, but its influence will

more than overbalance the possible destruc-

tive effects caused by the previous exposi-

tion of defects.

Mr. Johnson does not contend that he has

exhausted the possibilities of the micro-

scope in the study of concrete, nor that

later studies may not controvert conclusions

which now appear undeniable. He presents

the method as a tool for the concrete engin-

eer, urging that it be widely adopted so

that the accumulation of microscopical evi-

dence and more exhaustive study may push

farther the bounds of knowledge regarding

the true character of concrete. Eventually

such study can have no other result than

a beneficial result on structural work.

Uniform Filtration Statistics

NOW that filtration and other forms of

water purification have become so

common in this country and figure so

largely in the annual reports of water

departments, it is becoming necessary in

the interests of clearness, accuracy and

economy of printing to standardize the

form of the tables used in published

reports. Students of the art of water

purification, who read the descriptions of

filters and records of filter operation as they

are ordinarily published, almost always find

some essential item lacking or else uncer-

tainty as to what is included in some of the

items. This often prevents the rest of the

facts from being used for purposes" of com-

parison.

To remedy this condition the New Eng-

land Water Works Association appointed

a committee to consider the matter and

suggest schedules to serve as the basis of

water-purification statistics. The report of

this committee, which was presented at the

recent annual meeting of the association,

contains twelve tables, which cover such

matters as the chemical and bacteriological

character of the unfiltered water, a statisti-

cal analysis of the bacteria in the filtered

water, various items that relate to the ser-

vice of the filter, the quantity of water

filtered, rates of filtration, amounts of chem-

ical used and classified costs. These sched-

ules are regarded by the committee as tenta-

tive, and the whole report is to be open for

discussion at the next meeting of the asso-

ciation, in February.

Some of the recommendations of the com-

mittee are at variance with present practice

and mark a step in advance. For example

the practice of computing the percentage

removal of bacteria is entirely abandoned.

Engineers know that this has no practical

value and may be used so as to give laymen

a false sense of security. In its place the

committee suggests a more thorough statis-

tical study of the analyses of the filtered

water, based on the frequency with which

results of a certain character are obtained.

The table in question calls for the median
as well as the mean and for the numbers

of samples which gave results between
stated limits. Recognizing that no filtra-

tion process can be perfect, the attempt is

made to show what the normal results are
and for what period of time and to what
extent the results depart from this normal.

Again, the committee recommends that
the amounts of chemicals be expressed in

pounds per million gallons instead of in

grains per gallon. The former method has
gradually been supplanting the latter, on
account of its greater convenience. Chemi-
cals are purchased and weighed out by the
pound, while the water treated is measured
in million gallons. "Grains per gallon" is

a laboratory unit, useful perhaps to the

chemist, but even he finds "parts per mil-

lion" a more convenient unit.

The report calls attention to the fact that

in many places the cost of pumping to the

filter is not included in the cost of operation

and recommends that this be included in the

schedule as a separate item.

Absolute uniformity in filter statistics is

of course neither possible nor desirable.

Doubtless the schedules suggested will not

meet the needs of every case. But if filter

operators will use these tables, modified, as

they doubtless will be, as a result of the

coming discussion, a greater interchange of

profitable data will become possible, and a

'long step forward will have been taken

in the art.

Bridge Company's Contribution to

Solution of the Unrest Problem

RECOGNIZING its opportunity to safe-

guard its employees from the influence

of those who spread the doctrine of discon-

tent and realizing also the economic advan-

tages from the employment of well-trained

workers, not a few industries are under-

taking educational work. The movement

apparently started with purely commercial

considerations in mind and attracted wide-

spread public attention first in the success

of schools for salesmen in such companies

as the National Cash Register Company and

the Burroughs Adding Machine Company.

One has only to avert, however, to the ap-

prenticeship systems of the large electrical

companies and the railroads to realize that

the opportunities for coiT)oration schools

in technical lines have not been neglected.

In fact,they antedated salesmanship schools,

and are themselves but the successors of the

apprenticeship system. Nevertheless the

possibilities, taking manufacturers as a

whole, are only vaguely sensed by those

whose businesses are constantly hampered

by labor troubles and whose only hope for.

success in stemming the tide of discontent,

now so serious a danger, lies in education.

An indication of what can be done is fur-

nished by the classes conducted at Am-
bridge. Pa., by the American Bridge Com-

pany, described at the recent Philadelphia

meeting of the American Association for

the Advancement of Science by J. E. Banks,

principal of the school and engineer of the

company's Bureau of Standards.

Two different lines of instruction are

given, elementary English and engineering,

the subjects under the latter heading rang-

ing from arithmetic to calculus and from
strength of materials to bridge and building

design. Theory, not shop practice, is

taught, for the students get the latter in

their daily work. Though the classes are

held at night and there is a nominal fee,

not by any means suflScient to meet the

expenses of the course, there were no less

than seventy-eight students in the eight

classes. The students are (a) boys sixteen

years of age and older who have left school

before reaching the eighth grade; (b) men
twenty to thirty years of age who find

themselves in need of further education,

and (c) foremen and other older men who
find that they are hampered in their work
by lack of knowledge of arithmetic, mechan-

ical drawing and elementary mechanics.

The English classes are designed for the

foreign-born and foreign-speaking employ-

ees, largely Poles, Bohemians and Russians.

Of more importance than the details of

the class work is the spirit in which the

company has engaged in this activity. Its

ideal is to give every employee the educa-

tional opportunity needed and further his

way toward success. Furthermore, it re-

cognizes that his progress will be influenced

largely by his home surroundings, and it,

therefore, has extended its activities in

English instruction to the families, the

wives and children, of the employees.

The benefit of such training to the recipi-

ent is self-evident. The company profits

not only through the increased capability

of its employees, but through the resulting

esprit de corps, which is a direct result of

the employees' appreciation of the com-

pany's interest in their welfare. There is

a marked improvement in the mental atti-

tude of those who take the courses. They

are happier and more alert. Work to them

has ceased to be a hum-drum drive. Their

studies have given them a new horizon.

Their tasks are now part of an important

whole; they have ceased to be mere soulless

cogs.

One cannot read Mr. Bank's paper with-

out realizing that, after all, the immediate

gain to the company in the added efficiency

of its employees is of secondary importance.

The main benefit is in the sociological side,

the reclaiming of those already in the ranks

of discontent, and the expansion of the

horizon of others who, left alone, would

surely drift in that direction. Such work
properly is the duty of the State, but never

has the machinery been developed to dis-

charge it properly. What the State fails

to do, private parties, by one agency or

another, must attempt, and the plan pursued

at Ambridge and at other places allows this

civic responsibility to be assumed, the while

the organization itself is directly benefited.

True it is that only a relatively small

number avail themselves of the opportunity,

but it must be remembered that the leaven

is smaller than the meal, and that the mere

offering of the opportunity robs the agitator

of his argument. There is need for a very

much wider extension of the movement

—

to every industry in fact, for there is not a

single organization in which employees are

not held back through lack of opportunity

and of a horizon necessary to raise their

tasks above the deadening level of routine.



Microscope OpensNew Field in Study of Concrete
First of a Series of Six Articles Treating of the Causes of Such

Defects as Exist in Concrete and Indicating Remedies Therefor
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THE possibilities of the microscope as

a tool for the concrete engineer—such
is the keynote of the present series.

In view of service the microscope has ren-

dered the metallurgist, it occurred to the
writer that it would be equally valuable in

disclosing the real character of concrete.

Concrete, no less than steel, is dependent for

mass perfection upon the perfection of its

smallest parts, and in no way so far known
can the quality of these small components
be so well, so quickly and so accurately de-

termined as by the use of the microscope.
The work to be described was first under-

taken about three years ago at Sibley Col-

lege, Cornell University; and during the
past year has been prosecuted under an In-

dustrial Fellowship established by the Ray-
mond Concrete Pile Company. The writer
takes this occasion to acknowledge his

indebtedness to the oflBcers and staff of

Sibley College and other colleges of the

university, both for permitting extensive
use of apparatus and equipment and for

personal encouragement and advice. The
author also extends his thanks to the many
individuals throughout the country who
have responded, at much trouble to them-
selves, to requests for samples of concrete
from various structures, without which this

research would have been greatly restricted.

General Considerations

There is special reason, moreover, why
every means for studying concrete should be
investigated, for no other construction ma-
terial to-day, not excepting steel, has so

widespread a use and enjoys so great a pop-
ularity. Its possibilities are limitless. Its

applications are numberless. Its making
and forming are of the simplest. Some
roughly measured stone and sand from a

O THIKING developments in any art

kJ come only at infrequent intervals.

Their significance is often impossible

to estimate in the beginning , for, be-

ing departures, there is no measure by

which to compare them. Such is not

the case with the development de-

scribed in the series of articles, of

which this is the first. In metallurgy

the use of the microscope opened up
new possibilities, only now being fully

realized. That the application of sim-

ilar methods to the study of concrete

promises to lead to equally important

conclusions seems evident from a study

of these articles. Convincing as are

the points made here, no less impor-

tant are the conclusions in later arti-

cles of the series, leading finally to the

demonstration of an astonishing low

"efficiency of use" of the cement, due

to inadequate methods of securing hy-

dration. The series should lead to a

new era in the study and improvement

of concrete.

—Editor.

convenient bank, a little cement from a near-

by dealer, some water, a little turning with
shovels or by machine, a board form, and
the trick is done. This is essentially true
whether the work be great or small. From
an economic standpoint, whether the econo-

mist be witting or unwitting, professional

or lay, skilled or unskilled, educated or ig-

norant, such an appeal is irresistible.

But desirable as it is to have so easily

made, so adaptable and so cheap a material
within the reach of everyone, those very
qualities have led to its abuse; and with
abuse inevitably has come failure. It is a

peculiarity of Portland cement concrete that

a fair degree of success is not prevented
by a great deal of bad treatment in making,
and that concrete made by bad treatment
looks almost as well, at the start, as that
which is properly made. It takes time

—

oftentimes years—to reveal the hidden
weakness, but time will surely bring it to

light. There have been some unfortunate
failures in the past, but there are more to

come in the future, and these will give
Portland cement and Portland-cement con-
crete an undeserved reputation for unrelia-

bility, unless it can be shown why these
failures occur, how they may be prevented,
and in what ways our present methods or
materials must be changed to make con-
crete "as enduring as the living rock."

Use of Microscope

It will doubtless appear at first blush that
the lack of homogeneity of concrete and
the uncertainty of proportioning attendant
upon usual methods of mixing and placing
would make microscopical examination of
little value, so far as actual construction
operations are concerned, especially as the
examination is made of samples of restricted

size. The same objection might be raised

with equal justice in regard to the exam-
ination of steel. It is impossible to ex-

amine the whole of one ingot, or the whole
of every ingot from each heat, but by tak-

ing representative samples from each ingot,

or from each bloom, and thus knowing the
quality of the product, with this informa-
tion and a knowledge of the raw materials
—the ore, or pig iron, the flux, fuel, etc.

—

that entered into it, very close control is

possible on huge-scale operations.

It is the belief of the writer that the
same will prove true of the microscopic ex-

amination of concretes. The method is so

FIG. 1—SANDSTONE GRAIN MAGNIFIED 40
DIAMETERS

SO Diameters 200 Diameters

FIG. 2—ENLARGEMENT OF SANDSTONE GRAIN SHOWN IN FIG. 1
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FIG. 3—CONCRETE FROM WING WALL OF DAM AT CORNELL UNIVERSITY

About half natural size

simple, so direct, the results so indisputable

and convincing, that it should make a very

powerful appeal to everyone interested in

the concrete industry. Nor is the apparatus

required necessarily elaborate or expensive.

It should further be remembered that in

this work light is reflected from a single

polished surface, which greatly simplifies

the procedure. It is neither advisable nor

necessary to grind down the section until

light can be transmitted through itj as has

been required in most of the microscopic

work done heretofore on cements and rocks.

It is impossible, in a few lines, to do more
than to indicate some of the possibilities of

microscopic examination in concrete work

—

the quantitative analysis of concretes; the

detection of impurities, such as vegetable,

adhesive clay or other films on the sand or

stone ; impurities and adulterants in the ce-

ment. Although this article and those fol-

lowing are not primarily intended as an ex-

position of microscopic investigation, a few
illustrations of such uses will be given and a

few points touched upon which, it is hoped,

will make a direct appeal to all who are

interested in obtaining better concrete. It

is hoped, also, that this appeal may prove

general, and that microscopic examination
will not be confined to the few whose names
are already well known, but may soon find

its way into every cement laboratory worthy
of the name.

Preliminary Considerations

Before taking up the detailed study, a re-

view of what is well known in regard to

the general nature of concretes and their

making may prove of value. In this review
it will simplify matters to put aside for the

present all chemical questions in regard to

the nature or the manufacture of cement
and to assume that the cement is a perfect

product which forms, when mixed with
water, a sort of "mineral glue" which coats

the sand grains and the stones so that they
stick together. In other words, take the

name at face value—as "cement."
There are four substances which enter

essentially into concrete—stone (crushed
stone or gravel), sand (either natural sand
or crushed rock), cement, and water.

These four substances are necessarily

variables. Each has certain inherent prop-
erties which must be taken into account in

forming the mass. If cement and water are

considered as one substance, i.e., as a glue,

the number of variables can be taken as

three. What relation, then, do these sub-
stances bear one to another? And what
function does each perform in the con-
crete?

The first requisite in concrete is

strength, whether tensile, compressive or
shearing. The second requisite is density,
but experience shows that density and
strength are correlative. This is true of
natural stones as well as of concretes (Tests
by R. L. Humphrey, Eng. & Mining Jour.,

June 20, 1902, page 921). Obviously, also,

the strength of the composite product can-
not exceed the strength and density of the
strongest and densest of the materials.

Structure of Stone

Assume for convenience that sandstone
is selected as the coarse aggregate and
sand of like nature as the fine aggregate.
The structure of a sandstone sand grain,
as seen through the microscope, is shown in

Fig. 1. As a piece of the coarse aggregate
exhibits throughout an exactly similar
structure, it is fair to take the ground that
all of the pieces of stone that go into the
concrete are built up of tiny particles in

the same way. Further, it is found that
any part of a larger mass of the stone, such
as a test cube, shows the same structure
throughout as the sand grain, so that the
strength per unit area inherent in the sand
grain should be the same as that inherent
in the test cube, which crushed at 12,200 lb.

per square inch. Therefore, considering for

the sake of simplicity, that all stresses in

the concrete are compressive, if a concrete
is made of this stone and this sand, any
failure to withstand a crushing stress of

12,000 lb. per square inch must be ascribed

/

FIG. 4

—

photo-micrograph OF MORTAR TAKEN FROM SPECIMEN SHOWN IN FIG. 3

/
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either to the properties, the quality, or the

improper use of the cementing material

which holds the sand particles and the stone

particles together, or else to the presence

of some foreign substance in the matrix in

which the particles are embedded.

CoNCRETK Should Approach Stone in

Density

It is axiomatic and also corollary to what
has been before stated, that the more nearly

a concrete approaches natural stone in den-

sit>', the better and the more economical

will it be. If Fig. 1 is examined closely it

will at once be seen that the sandstone sand

grain is, of itself, a concrete, that it con-

sists of tiny particles, closely compacted,

held in place by, and filled between with,

some cementitious substance, which is

known to be either iron, or silica, or both.

Magnifying this same spot to a higher de-

gree, as in Fig. 2, the similarity between

this natural and artificial concrete is made
even clearer. But there is one marked differ-

ence, which is very evident, i.e., in natural

stone the component particles are packed far

more closely than are those of artificial

concretes, and the cementitious layer be-

tween them is far thinner than the layer

obtained by artificial means. This is a

significant point and should be remembered.

Considering a hypothetical case, assume
that 1 :2 :4 sandstone concrete in pure com-
pression breaks at 2200 lb. per square inch

at a mature age, say, 1 year. The cement
alone should not crush below 8500 lb. per

square inch, nor the sand or stone below

12,200 lb. per square inch. To the eye, the

concrete appears perfect. Some tiny air

holes may be visible, but these could

hardly account for the comparatively low

strength. The concrete may be struck with

a hammer, or pulverized in a mortar, or an-

alyzed chemically, and the relatively low

strength attributed to "water-worn sand,"

or "dirty sand," or "poor cement," or any
one of a hundred commonly-assigned pos-

sibilities. The problem is a serious one, for

so far as the strength shown by the concrete

is concerned, we might better have used

shale, or some waste rock that would crush

at not less than 2200 lb. per square inch,

instead of the expensive stone. Further,

this strength of 2200 lb. per square inch is

in considerable excess of the average

strength of concrete made under field con-

ditions, so that, so far as concerns the

strength of the product that is being turned

out by hundreds of thousands of yards daily,

an even poorer grade of stone might have

been used, with a tremendous saving to

contractor and owner in cost of aggregate.

Extensive tests, however, would seem to

disprove the correctness of the foregoing

reasoning. Under certain conditions, the

ultimate strength of a concrete may equal

the strength of the stone aggregate (Taylor

& Thompson, "Concrete Plain and Rein-

forced," pages 391 and 392), though this is

by no means true of all concretes. However,
wide experience leads to the belief that a

strong aggregate makes a strong concrete,

and a weak aggregate, a weak concrete.

Theory and practice are seemingly antagon-

istic, but it may be that this established fact

and the conclusions of the foregoing para-

graph will after all be found to agree if

the nature and structure of concretes be

studied carefully.

Ideal in Proportioning

The theoretical ideal in proportioning

materials for concrete is to approach maxi-

mum density, i.e., the density of the large

aggregate, by putting in just enough sand

to fill the spaces between the stones, and
sufficient cement to coat over the entire

surface of the stones and of the sand grains,

as well as to fill the spaces between the

sand grains. The exact volumes of these

stone-voids and sand-voids are often deter-

mined for practical work with the greatest

care, but when concrete is proportioned on

fig. 5—MICROSCOPIC TRAVERSE OF MATRIX OF CONCRETE SPECIMEN SHOWN IN FIG. 4
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FIG. 5A—KEY TO VOIDS IN NINE ILLUSTRATIONS OF FIG. 5

the basis of such determinations, something
seems to go awry. The concrete does not
show maximum density, as was planned,
oftentimes far from it. Distrust of propor-
tioning on the basis of void determinations
has been growing rapidly of recent years.
Evidently, either the ideal is wrong, or the
method of attaining it is poorly chosen.

It may help in understanding these mat-
ters to look at the inside of concrete of
known composition, made by approved field

methods. The specimen shown in Fig. 3
was taken from the wing wall of a dam at
Ithaca, N. Y., this dam being part of the
hydraulic power development of Cornell
University in Fall Creek Gorge. Unusual
care was taken in proportioning, mixing and
placing this concrete, in order to have it

water-tight, so that the specimen may be
considered a representative product of ac-
cepted field practice.

The specimen was prepared by grinding
until a smooth surface was obtained. As the
plane of this surface would have laid about
8 in. from the outer face of the wing wall,

its features should be characteristic of the
entire structure. As is usual, when void de-
terminations were made on this stone, it

was shaken down, in order to compact it as
closely as possible. Evidently, in the pres-
ent relative positions of the stones, the per-
centage of voids would be enormously in-

creased. This would also be true, though to
a less degree, even if the stones had not
been shaken down. If this same increase
of voids holds for the sand, the unreliabil-

ity of void determinations as a basis of
proportioning is readily understood.

Air Holes

The next most striking feature of this

surface is the number and size of air holes
visible. Some of them are very small, so
small as to seem negligible, while others
are of appreciable size. One or two lie di-

rectly adjacent to pieces of stone. If the
surface were magnified a hundred times it

would be a field 100 ft. on a side, with each

stone a boulder and each air hole a cavern.
Further, these large air voids (and the small
ones as well) are of indefinite size and
depth below the surface, so that conditions
may be better, or may be worse, in other
portions. Evidently, however, the matrix of
sand and cement in which the stone is em-
bedded is of uncertain texture. As this
matrix is relied upon, not only to hold the
stones together against disruptive stresses,

but also to transmit compressive and other
stresses from one stone to another (it being
remembered that the stone has the greatest
density and greatest strength of all the con-
stituents of the mass), it is evident that
some or all of these stones will be called

upon to bridge air gaps of greater or less

size and extent.

It requires little or no imagination to pic-

ture the result of an application of stress

to such a mass. Unless the large aggre-
gate is very strong indeed, local failure

must result at comparatively low unit stress

values. Further, even if the large aggre-
gate be very strong, low unit stresses on
the mass may result in extremely high
stresses on unsupported units with local

failure again resulting. One local failure

brings other local failures, like a string of

dominoes, until the whole mass gives way.
It begins to be evident why rock of low
strength cannot successfully be used as ag-

gregate, unless conditions of mixing and
placing are superior to those that obtained

during the making of the wing wall from
which this sample was taken.

But the tale has not yet been fully told.

It has been seen that the matrix of sand

and cement in which the stones are em-
bedded has to transmit stresses. This be-

ing true, it follows that the sand grains, as

components of that matrix, must each bear

a share of such stresses. In the matrix of

this specimen, are they bearing the load of

which they are inherently capable? Or
must they, too, bridge crevasses and pits,

as do the stones? The microscope gives the

answer.

Character and Structure Same Through-
out Mass

Fig. 4 is an enlarged photo-micrograph
showing a piece of the mortar taken from
between the stones of the specimen shown
in Fig. 3. This is a characteristic picture
of the sand and cement matrix of the aver-
age concrete. The photograph was obtained
by attaching a camera to the eye-end of a
microscope and enlarging the negative ob-
tained, so that the field as seen by the eye
is magnified about 25 diameters. In this
way the large sand grains are seen as large
as the pieces of stone used in the concrete,
the small sand grains are of relatively large
size, and minute holes, too small to be ob-
served by the unaided eye, appear almost as
caverns.

Anyone not accustomed to microscopic
work would be unwilling to believe that
this figure was other than a direct photo-
graph of a surfaced concrete. There is the
same characteristic structure, the same
"stones," the same wide separation of ag-
gregate which showed previously why void
determinations on stone are unreliable as
a basis of proportioning concrete. But per-
haps most puzzling of all are the dark
masses and particles lying between the sand
grains, too small to be sand and also of a
different color. Investigation proves them
to be unhydrated cement. If it has ever
been wondered why it was possible to grind
up a set concrete and obtain a reset, that
wonder now disappears. This unhydrated
cement—often as much as 75 per cent of the
amount used—lies inert in the matrix, per-

forming no function that might not be bet-

ter performed by as much fine sand. Evi-

dently the mixing processes are very in-

efficient. Nor is this an isolated case. No
concrete that has yet come under the writ-

er's observation fails to show a large per-

centage of unhydrated cement. Some of

these concretes are more than thirty years
old, so that time cannot be said to be the
sole determining factor in this regard.

Traverse of the Matrix

The specimen of mortar taken for this

micro-examination was cut at random from
the chunk shown in Fig. 3. Further, this

specimen was surfaced at random, the sur-

face thus obtained being polished with rouge
to give proper relief to the various constit-

uents. In area, it did not exceed V, in.

on a side, but the character of matrix found
in this area is shown in the nine photo-

graphs of Fig. 5. Many more such photo-

graphs could have been obtained within
this area, but these nine should be suffi-

ciently horrible examples.
With a view to illustrating the working

theory before stated, i. e., assuming pure
compressive stress and the bridging of air

gaps by aggregate, these photographs have
been arranged in such position as to make
the effect of a vertical stress most evident.

Each piece of aggregate in these pictures is

a grain of sand, the magnification being
about sixty diameters. Many of these sand
grains show in Fig. 4 as well, where they
can readily be identified by their shape
and their relation to other particles deter-

mined. Air voids are readily distinguish-

able, as they show dead-black and structure-

less, and may further be identified with the
aid of the key drawing. Fig. 5a.

In Fig. 5, View 1 shows a sandstone sand
grain with an air gap along its lower side

and half-way around one end. Contact with
matrix is had only on the upper side and
at the end not shown.
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View 2 shows a quartz sand grain almost
completely isolated by air gaps and sur-

rounded on all sides by a honeycomb of air

holes.

View 3 shows a sandstone sand grain

with a gap below and honeycomb matrix
on all sides.

View 4 shows, in an exceptionally beauti-

ful photograph, a quartz sand grain in

almost complete isolation.

View 5 shows the large air hole seen

in Fig. 4. As a support to even the best

aggregate, its value may be questioned.

View 6 shows a quartz sand grain in

almost complete isolation.

View 7 shows a limestone sand grain,

with a crevasse below and a large air hole

at the right-hand end.

View 8 shows a large air hole and some
smaller air holes in the cement matrix.

View 9 shows an end of the quartz sand
grain and the crevasse seen in View 6, with
a large air hole below in the cement matrix.

Testimony of the Photographs

Evidently, from the testimony of these

photographs, the cement of concrete not
only does not coat the sand and the stone,

so that they will stick together, but the sand
does not closely fill in between the stones

so that they will have proper support. Fur-
ther, the cement does not fill in between
the sand grains, so that they, in turn, will

be firmly bedded and be able to withstand
the load. Instead of a compact substance,

then, concrete is a spongy mass, from one-
eighth to one-quarter of which is commonly
air and water voids. Yet this specimen
under examination was carefully made and
placed. What careless field conditions pro-
duce is a question worth investigation.

If the steel sold for structural purposes
were as spongy and of as uncertain texture
as the average structural concrete, steel

structural work would be 20 years behind
the present mark. The unwisdom of using
great masses of any material of low and un-
certain strength, in place of smaller sections

of proper strength, needs no demonstration.
Yet, if it were desired to aerate thor-

oughly any fluid, or semi-fluid, substance,
no better means could be devised than the
present systems of mixing concrete by agi-

tating, churning and pouring, with often-

times a drop from a considerable height into

the form to make undesirable assurance
doubly sure.

Summary

Summarizing the previous discussion, it

should be noted

:

1. That the strength and density of con-

crete are in direct ratio, one to another;
and that for economic reasons, both direct

and indirect, concrete, should approach the
density of natural stone.

2. That the strength and density of any
concrete have, as upper limits, the strength
and density of the strongest component,
usually the coarse aggregate.

3. That the strength and density of any
concrete are actually limited by the strength
and density of the weakest component, usu-
ally the cement matrix.

4. That the cement matrix is not worked
at its maximum efficiency, largely because of
air and water voids in the mass.

5. That only a small percentage of the
cement is hydrated, so that it can perform
an active function, the remainder lying in-

ert.

6. That this relatively small percentage
of active cement is to a large extent pre-
vented from performing its function of

bonding with the aggregate by intrusive

films, or bubbles of air.

7. That the pieces of large aggregate and
the particles of small aggregate in a con-

crete are in direct ratio, one to another,

at distances approximately equally great,

relative to their size; that they are not
closely compacted after mixing, as they
were when dry, so that void determinations
are practically valueless as a basis of pro-

portioning.

8. That because of this wide separation
of both large and small aggregate, because
of the imperfect contact between cement
and aggregate, and because of the weakness
of the cement matrix in which the aggre-
gates are imbedded, costly aggregate of su-

perior strength must be used, instead of

cheap aggregate of a strength equal to the

strength of the cement matrix, in order
that these weak spots may be bridged and
progressive local failure prevented at low
unit stresses.

9. That even with the very best of ma-
terials, only concrete of inferior strength
is commonly produced.

10. That present methods of mixing tend
to aggravate these undesirable conditions.

The preceding discussion has dealt with
certain defects in concrete due to entrapped
air, but it should not by any means be
assumed that entrapped air is the cause
of all weak or defective concrete.

On the other hand, it should not be as-

sumed that those weaknesses already
pointed out are the only ones traceable
directly to that cause. Secondary ills fol-

low the primary weakness in an almost
bewildering sequence; and in subsequent
papers on microscopic study, which will

appear in these columns, an endeavor will

be made to touch upon a few of the most
important and to indicate means for over-

coming them.
The next article in this series will be pub-

lished in the issue of Feb. 6.

Decline in Iron Ore Production

THE QUANTITY of iron ore mined in

the United States in 1914 is estimated
to have been between 41,000,000 and 42,-

500,000 long tons, and the quantity shipped
from the mines to receiving ports and iron-

manufacturing centers between 39,500,000
and 41,000,000 long tons, according to Ern-
est F. Burchard, of the U. S. Geological
Survey. These estimates are based on pre-
liminary reports from fifty-two of the im-
portant iron-mining companies which rep-

resent the principal iron-producing districts

and whose combined output in 1913 was
more than 90 per cent of the total tonnage
of iron ore mined in that year. The aver-
age decrease in quantity mined by these

fifty-two companies was 33 per cent com-
pared with their output in 1913, and if this

average decrease should hold for all the
iron-mining companies in the United States

the total output of iron ore in 1914 should
approximate 41,440,000 long tons, com-
pared with 61,980,437 long tons mined in

1913. Coincident with this decrease the

iron ore shipped from the mines by the

same producers also decreased 33 per cent.

In the Lake Superior district, where about
85 per cent of the domestic iron ore is

mined, the average decrease in production
was about 37 per cent and the apparent de-

crease of shipments was about 34 per cent;

a drop of 52,518,156 to 32,915,000 and 50,-

168,134 to 32,790,000 long tons from 1913
to 1914 respectively.

Methylene Test Unreliable

with Colloid-Bearing Waters
Serious Mistake Can Be Made by Assuming that

Decolorization of Sediment is Measure of

Relative Stability

WHEN applying methylene blue to

waters carrying colloidal suspensions

of clay, the color is adsorbed by the clay

and sedimentation occurs, leaving the liquid

colorless; the sediment is blue. This ad-

sorption may be only partial; it may take

place quickly or slowly, all depending upon
the quantity and the character of the col-

loidal matter present. The adsorption in-

terferes seriously with the quantitative de-

termination desired on the degree of

putrescibility of the liquid. In other

words, "relative stabilities" obtained in

such waters by the methylene blue method
cannot be correct, according to Arthur W.
Lederer, chemist of the Sanitary District

of Chicago. In a paper before the recent

meeting of the American Public Health

Association in Jacksonville Dr. Lederer

said, in substance:

Since the decolorization of the blue color

coincides fairly closely with the elimination

of the total available oxygen, the oxygen
was first determined at the time of decolor-

ization of the liquid and sediment as well.

An artificial turbidity of 100 was imparted

to a putrescible sewage-water mixture and
a number of glass stoppered bottles were
filled with this liquid. A number of these

bottles were colored in the proper propor-

tion with methylene blue, the others re-

mained as "blanks" for the determination

of the residual available oxygen.

Conclusions

Results indicate the following conclu-

sions : A very serious mistake can be made
by assuming that the decolorization of the

sediment in silt bearing waters is the cor-

rect measure of the "relative stability."

Five experiments show that the decoloriza-

tion lags far behind the elimination of the

available oxygen in such liquids or in other

words the methylene blue, once adsorbed, is

largely inert as an indicator. The adsorbed

liquid is, however, not entirely inert, as

otherwise the sediment would never decol-

orize. The fact that the sediment decolor-

izes only under prolonged ultra-anaerobic

conditions makes such an observation use-

less for quantitative purposes. Reliance on

the decolorization of the liquid is equally

doubtful because we cannot tell to what
extent the decolorization is really adsorp-

tion. The methylene blue test in waters

carrying colloids is, therefore, of negative

value only; that is, if the blue color of the

liquid persists irrespective of adsorption,

the "relative stability" is 100, or an excess

of oxygen may be present.

Dr. Lederer states that he is forced to

conclude that it is useless to determine

"relative stabilities" in turbid waters by
the methylene blue method. To obtain the

correct oxygen demand in such waters, he
recommends the following procedure:

Determine the initial available oxygen.

The free oxygen has to be determined on

the spot. A sample for nitrite and nitrate

determination can be preserved with chloro-

form and shipped to the laboratory. Two
other samples should be collected carefully

to avoid aeration. To one sample add
either a certain quantity of fresh water
(free of nitrates and nitrites) with a

known oxygen content or a definite quan-
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tity of saltpeter. Both of these samples

are now incubated in closed bottles for ten

days at 20 deg. C. At the end of this in-

cubation period, the residual free oxygen

is determined in the sample devoid of salt-

peter or additional water. The other sam-

ple is examined quantitatively for nitrites

and nitrates. All iigures are referred to

one liter of original river water. The
nitrite nitrogen multiplied by 1.7 and the

nitrate nitrogen multiplied by 2.9 express

equivalents of oxygen. The initial avail-

able oxygen minus the residual oxygen ex-

presses the biochemical oxygen demand.

When the water is very badly polluted, the

free oxygen sample need not be incubated

for the reason that the free oxygen is cer-

tain to be absent after incubation. In con-

nection with these incubations, it is im-

portant to keep in mind that the nitrites

and nitrates are attacked while free oxygen

is still present. As a rule, the nitrites and

nitrates begin to be attacked when the free

oxygen content is reduced by about 50 per

cent.

Chicago's New Tunnel and Pumping Station

Part of Comprehensive Waterworks Plan
Part II—Important Extensions and Improvements of System, Seen by City

Engineer in 1905, Are Being Built to Serve Needs of Increasing Population

By HORACE S. BAKER
Assistant City Engineer, City of Chicago

Not a Life Lost, nor a serious accident,

is the record of the Cumberland Valley Rail-

road for 1914. In a letter to the employees,

M. C. Kennedy, president of the road, writes

in part as follows: "During the year just

closed the Cumberland Valley Railroad

transported approximately 8,250,000 tons of

freight and 2,000,000 passengers without

the loss of life of a passenger or one of its

2100 employees and without injuring a pas-

senger. While there have been minor acci-

dents to employees, not so much as a finger

or a toe has been amputated, and with the

exception of one fractured ankle, not a leg

nor an arm broken. Without taking into

consideration the few slight accidents on in-

dustrial sidings and in yards there has not

been a wreck in the general acceptance of

that term. The wreck crew has only been

called seven times during the year and the

total cost of wrecking has been insignifi-

cant."

OWING to the comparative shallowness

of the water at any reasonable distance

from shore, a submerged intake in Lake
Michigan on the line of the new Wilson
Avenue tunnel was not considered practic-

able. On this account the gateless crib was
designed. Its functions are to protect the

intake connection to the tunnel and naviga-

tion, to give future access to the tunnel, to

screen the water as it enters the tunnel, and
to be a possible future sterilizing plant.

The substructure is a type new to the

Chicago waterworks, consisting of two con-

centric steel shells, the outer one of conical

shape. It has no bottom, and buoyancy is

secured by closing the ports and also by
using special flotation cylinders. The steel

structure is to be floated to position, sunk

by admitting water to the chambers, and
the space between the shells concreted. It

is expected that the well can be pumped out

and the intake shaft sunk in the dry. If it

is not possible to pump out the well the

intake shaft will be sunk through the water

by use of cast-iron cylinders. The ar-

rangement of screens is novel and allows a

greater area of opening and lower velocities

than when separate gates and screens are

used. No gates are provided, but stop logs

can be inserted in the screen guides if it

shall become necessary to pump out the

shaft.

Lake View Tunnel Connection

As the new crib is to be constructed 1 mi.

farther out than the present I-ake View

crib, and nearly in line with it, it appeared

desirable to consolidate the two intakes and

to secure the advantage of greater freedom

from contamination at 3 mi. from shore if

it could be done economically. The cost of

operation and repairs of the Lake View crib

in 1912 was $7363.88. Calculations based

on this figure showed that it would not be

economy to extend the present Lake View

tunnel to the new crib, but that if connec-

tions could be made it would pay to enlarge

the new tunnel from 12 ft. to 13 ft. diameter

between the two cribs and abandon the

old crib.

A plan was accordingly worked out for

connecting the new tunnel with the intake

shaft of the present Lake View crib, clos-

ing the intake shaft above the connection

and removing the Lake View crib. It con-

sists of an 8-ft. branch extending from the

Wilson Avenue tunnel to a point beneath

long Dia. T
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CONNECTION BETWEEN WILSON AVENUE TUNNEL AND LAKE VIEW CRIB

the Lake View intake shaft where a shaft

is mined vertically upward to within a few

feet of the bottom of the intake shaft. Here

it is enlarged horizontally, and a cast-steel

ring is concreted solidly in place. A cast

steel bulkhead oval in form is bolted to the

bottom of this ring near the top of the ver-

tical shaft.

After the new tunnel is full of water and

is supplying Lake View pumping station

through the Clarendon Avenue connection,

the old Lake View tunnel will be pumped
out and the intake shaft mined down to

meet the vertical shaft above the bulkhead.

The bulkhead will then be supported by

chains, the bolts removed, and Water allowed

to fill the shaft. The bulkhead can then be

raised by the chains and a concrete plug

placed above the Lake View tunnel connec-

tion by a diver working under water. The

shaft above the plug will then be pumped

out to prove the watertightness of the con-

crete plug, after which the upper part of

the shaft and the entire Lake View crib

can be removed.

It was decided to make the tunnel 12 ft.

in diameter from this connection all the way
to Mayfair, with branches controlled by

gates at Clarendon Avenue, Lincoln Avenue,

Lawndale Avenue and Mayfair. This ar-

rangement will permit of great flexibility in

extending the system as the future growth

of the city may require.

A circular section was first considered,

but a section with nearly vertical sides and

flat bottom was decided upon to allow plenty

of room for construction purposes.

A concrete lining was recommended by

the engineers, but as a concession to former

custom in Chicago alternate plans were pre-

pared showing a brick lining. The bids on

Section 11 showed that the brick lined tun-

nel would cost more in every case, and the

concrete lined tunnel was adopted.

Borings

Careful borings, made along the line of

the proposed tunnel, were extended into

solid limestone by means of a diamond drill.

All the borings were made by city forces

during 1912 and 1913. The average costs

were as follows: Borings in Lake Michigan,

$15.08 per lineal foot (six borings aggre-

gating 503.4 ft.) . Borings on land in 1912,

$1.51 per lineal foot (three borings aggre-

gating 473 ft.). Borings on land in 1913,

$1.73 per lineal foot (average of all borings

made in 1913 including some for bridges,

etc.).

It was decided to construct the entire

tunnel in rock for two principal reasons.

The ground encountered in building the

old Lake View tunnel was not favorable for

tunneling. The rock rises to such a high

elevation farther west that it would not be

practicable to pass over it. Furthermore,

the rock is of such a character that it is

easily mined. It is a dense limestone which

breaks out closely to the form desired and

is suitable for crushing to use in concrete.

Experience in the construction of the lake

section of the Southwest tunnel system had
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convinced the city engineers that the use

of a temporary working crib midway be-

tween the shore shaft and the intake shaft

was not economical. It was, therefore, de-

cided to construct the lake section without

the use of an intermediate crib.

Division Into Three Sections

For construction purposes the tunnel has

been divided into three sections. Section 1

includes the crib, intake shaft and about

2100 ft. of tunnel. Section 11 extends from
the shore shaft 14,000 ft. east and 1 mi.

west to Ashland Avenue. Section 111 ex-

tends from Ashland Avenue 4 mi. west to

Hayfair.
Bid Prices

On June 25, 1914, bids were received for

the construction of Section 11. The prices

of the low bid were as shown in Table 1.

After careful consideration it was de-

cided that it would be more advantageous

for the city to construct Sections 11 and 111

by day labor, in accordance with its gen-

Table 1—Low Bid Prices for Section 11

3.753 ft. of 13-ft. tunnel @ $70 $262,710
15,581 ft. of 12-ft. tunnel @ 60 934,860

180 ft. of 8-ft. tunnel @ 45 8,100
32 ft. of 8-ft. shaft @ 80 2,560

Cast steel bulkhead 3,500
Setting gate and mechanism 2,000
Cover on shore shaft 1,500
Lining shaft, 60 ft. @ 25 1,500
Lining tunnel. 1000 ft. @ $25 25,000
Connection to Clarendon Avenue tunnel,

14 ft. @ $100 1,400

$1,243,130
Pay to city for buildings 500

Total bid $1,242,630

Table 2—Low Bid Prices for Section 1

1,312,000 lb. of structural steel @ $0.06
5500 cu. yd. concrete below top of shell @ 8.00
465 cu. yd. granite @ 60.00
450 cu. yd. concrete above top of shell @ 15.00
20,000 lb. reinforcing steel @ 0.025
Superstructure complete 42,000.00
Landing structure complete 17,818.00
54 lin. ft. cast-iron lining @ 210.00
205 cu. yd. concrete lining of shaft @.. 12.00
2128 lin. ft. 13-ft. tunnel complete @ 77.00

eral policy of waterworks construction. All

bids for Section 11 were rejected and the

work has been started by city forces.

On Dec. 2, 1914, bids were received

for the construction of Section 1.

Some of the unit prices in the low

bid, that of the Fitz-Simons & Con-

nell Dredge & Dock Company, which

was awarded the contract at $403,-

179, were as shown in Table 2.

The design of this tunnel system

has been made under the direction of

John Ericson, city engineer, M. B.

SECTION of port and detail of BULKHEAD
AT intake crib

Reynolds, engineer of waterworks design,

and the writer. All the construction work,

both contract and day labor work, is under

the immediate supervision of Henry W.
Clausen, engineer of waterworks construc-

tion.

' t

'^*. ' >'-'^.',^ ^VTZ^yT^^rrrv^

Unit Costs on General Waterworks
Jobs in Detroit are given in the latest an-

nual report of the Board of Water Com-
missioners. Responding to 98 false reports

of leaks cost $2.29 each; attending to 466
leaks in service connections, $3.61 each; re-

pairing 204 leaks and breaks in mains,

$20.11 each; building 136 wells over gates

on old lines, $38.40 each ; setting 194 sleeves

and valves for services, $18.70 each ; setting

11 public drinking fountains, $64.25 each;

tapping mains and inserting 3158 1-in. and
5302 %-in. cocks for services, $1.35 each.

_fSectior> A-A

Half Plan of Top of Shell

To be filled with

concrete when
shell is in place

Half Plan of Bottom of Shell

Buoyancy cylinder to prevent tipping in o high sea

Sectional Plan

Cutiingtdgeil'^"^-

Section B-B

elevation and entrance FLOOR PLAN OF GATELESS WILSON
AVENUE CRIB

STEEL SHELL FOR SUBSTRUCTURE, SHOWING BULKHEADED PORTS
AND BUOYANCY CHAMBERS
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Sill Ties— Treated or Un-
treated Timber, or Concrete?

By F. J. ANGIER
Baltimore & Ohio Railroad, Green Spring, W. Va-

SEASONING conditions in tie storage

yards vary considerably. One yard may
be nicely drained and ballasted; another

may harbor conditions which are conducive

to the decay of timber. It is fair to assume

that there can be found in all tie yards

more or less decayed timber, and, generally

speaking, this decayed timber v/i\\ be in

direct contact with the ground. To reduce

this useless waste of good material resort

may be had by placing the ties for seasoning

on sills that will not decay. These sills may
be of wood chemically preserved, or they

may be of concrete.

The tie-storage yard of the Baltimore &
Ohio Railroad at Green Spring, W. Va.,

with the present trackage, provides for the

storage of approximately 600,000 ties. This

is calculated on a basis of cribbing ties in

lots of 100, making four cribs to a pile and

1500 piles. This will require 12,000 sill ties

to season the maximum number of 600,000

ties. Every sill tie is in direct contact with

the ground.

Comparative Costs

Approximately 75 per cent of all ties re-

ceived for treatment at this plant are pur-

chased as No. 1 ties and 25 per cent, as No.

2 ties. The cost varies in different local-

ities, but we can assume that the average

price paid for No. 1 ties is 60 cents, and for

No. 2 ties, 40 cents. We believe it conserva-

tive to say that 10 per cent of the un-

treated sill ties check or are damaged to

such an extent that they can be used only

as No. 2 ties, and that 2 per cent of all sill

ties are so broken or decayed as to render

them practically worthless.

Using the above estimate as a basis, we
may obtain Table 1, and Tables 2 and '3

may be readily prepared. These estimates

show an annual saving in using treated sills

over untreated of $443.00, and over concrete

Tablb 1

—

Cost op Untreated Sni-s

10 per cent of No. 1 ties, or 900 made
No. 2 at a loss of 20 cents each $180.00

2 per cent of all sill ties are made worth-

180 No. 1 at 60 cents each 108.00
60 No. 2 at 40 cents each 24.00

Labor of turning over 12,000 sill ties and
cleaning for treatment at % cent each 60.00

Restacking yard for locating slU ties. . .

.

30.00
Disposing of worthless ties 6.00

Cost for six months $408.00

Coaf. for one year $816.00
Interest and taxes one year on' 12,000 sill

ties ($6,600.00 at 7 per cent) 462.00

Total cost for one year $1,278.00
Cost per sill per year 0.1065

Tablb 2

—

Cost op Treated Siu-s

No. 2 ties, each $0.40
Cost of treating and laying. . . 0.18

$0.58
Interest and taxes (7 per cent) .. .$0.0406
Renewal cost (assuming life of 20

years) 0.0290

Annual cost per siU $0.0696

Total cost for one year $835.20

Table 3

—

Cost op Concrete Sillb

12,000 at an estimated cost
of 80 cents each $9,600.00

Labor, Installing 300.00

Total cost 12,000 sills. . .$9,900.00
Cost per sill 0.825

Interest and taxes (7 per cent) $0.05775
Renewal cost (life of 25 years) 0.03300

Annual cost per sill $0.09075
Annual cost (12,000 sills) $1,089.00

of $252.00. The cost of concrete sills may
vary one way or another, but the estimate

shown above is believed to be conservative.

An indirect saving should be credited to

the treated and concrete sills on account of

(1) no infection of sound ties from contact

with decaying untreated sill ties; (2) less

injury to valves and pumps by cinders and
other foreign matter carried into the retorts

on ties that have been in contact with the

ground, and (3) under treatment of sill ties

when loaded in same charge with ties

better seasoned.

' Seasoning of Softwood Ties
By A. H. NOYES

THE SUCCESSFUL handling of soft-

woods, particularly beech and gum, is a

matter that is worthy of serious considera-

tion. The ever-increasing shortage of oak
timber of all species makes the adoption of

softwoods a necessity, but the character of

softwood timber requires careful handling

to insure the delivery of sound timber to

the treating plant, and thereby a service-

able tie to the consuming road.

Throughout the central section of the

United States, and more particularly that

part known as a tie-producing region, there

is probably a larger acreage of beech and

gum than any other tie material except

pine; beech is common in most of the bot-

toms and gum in the low lands, Missouri

and Arkansas having thousands of acres of

gum that will eventually come in for tie

purposes. Owing to the structure of the

timber, beech ties are nearly always sawed,

being too hard to hew, and on seasoning

they get rough or scaly. On the other hand,

gum timber hews easily and makes a

smooth, pretty tie.

Seasoning at Plant Preferable

When gum or beech ties are produced

tributary to a railroad, it is advisable that

they be shipped into the treating plant as

promptly as possible after being made, and

seasoned at the plant in preference to sea-

soning on the line of the road, as, in this

event, the ties can be stacked for seasoning

under more satisfactory conditions, and can

be loaded for treatment at the proper time;

in fact, the entire process can be kept under

more complete supervision and control than

under other conditions, and in this manner

the possibility of damaged timber reaching

the treating plant can be avoided.

It is an accepted fact that all ties, soft-

wood ties especially, should be carefully

piled, never on the ground, but on sound

stringers, and that there should be spacing

strips between layers, or that they should be

piled so that the faces do not have full bear-

ing against each other, as experience has

shown that ties piled close soon show

damage.
Experience in river territories shows that

it is not safe to buy softwood ties while the

sap is up, no matter how carefully the ties

are piled for proper seasoning, as transpor-

tation during the summer is not to be

counted on with any amount of security and

ties are liable to be damaged before they

are loaded for shipment. Besides this, soft-

wood ties piled on river landings are, in

some cases, in deep shade, and, when in the

open, are frequently surrounded with a rank

growth of weeds that tend to hold the

moisture, creating conditions favorable to

rapid damage. For this reason the practice

of buying softwood ties at small landings

should be avoided, and ties should be hauled

only to landings where they are handled in

large quantities, where the timber will be

exposed to sunlight and free air currents,

where the landings are free from weed
growths and where shipments can be made
by date rather than by appearance of the

timber.

That softwood must and will be used for

ties is positive, as the supply of oak is

diminishing in quantity and accessibility.

That beech and gum make a good tie, when
properly handled and properly treated, is an

accepted fact, and with an available supply

of softwood timber in easy reach of trans-

portation it is desirable that the question

be given serious consideration and that the

methods and means of handling be freely

discussed to promote a more general de-

mand among consuming roads and offset a

well-established unjust prejudice against

their use.

Mechanical Life of Ties as

Affected by Ballast

By EARL STIMSON
Engineer Maintenance of Way, Baltimore & Ohio

Railroad, Baltimore

THE WOODEN crosstie, transmitting

heavy axle loads from the rail to the

ballast, is subjected to mechanical wear not

only from the action of the rail on top of

the tie, but also from the action on the sides

and bottom of the tie of the ballast which

supports it. Tie destruction from mechani-

cal wear of ballast seldom occurs to any ap-

preciable extent except in occasional

stretches of crushed stone, or other forms

of hard-ballasted tracks where a soft road-

bed or a sink requires continual raising of

track and tamping of ties in order to main-

tain good track surface. The wearing away
of ties by ballast is the result of tamping

the ballast under the tie and the action of

the tamping tool striking the side and edge

of the tie rather than the action of the tie

bearing upon and working in the ballast

under train loads. There is but little me-

chanical wear due to the tie working in-the

ballast.

After ties are first put into the track
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and tamped to surface on hard ballast, the

necessity for retamping to surface and
consequently the wear of the ties by ballast

depends largely on the nature of the sub-

grade. Good surface and subsurface drain-

age usually insures solid roadbed where the

normal bearing value of the material quali-

fies it for heavy loading. Where such con-

ditions prevail, track surface is maintained
with a minimum amount of tamping and
the mechanical effect of the ballast on the

ties is negligible. Wet cuts and fills, road-

bed sinks and side-hill slips produce condi-

tions for which the track as a whole suffers.

They are responsible in the majority of

cases for bad surface' and alignment and
can, therefore, be said to be the underlying

cause of tie deterioration from mechanical

wear of ballast. Such conditions are usu-

ally local and the total mileage of roadway
involved composes only a small percentage

of the total roadway of any railroad system.

The removal of the cause, and the restora-

tion of roadway stability in many cases

involve heavy expense, for which reason

the conditions are often allowed to remain,

making necessary the continual employment
of forces raising the track and tamping the

ties to surface. Thus the roadway condi-

tions are responsible for the excessive

tamping and wearing away of the ties.

Ties in Hard Ballast

Ties removed after service in hard-bal-

lasted track are found to be pitted or in-

dented on the bottom and sides from contact

with the stone or other ballast material.

These indentations in the tie are a valuable

factor in holding the track in line and sur-

face as long as they are not increased by
frequent tamping. The continual tamping
of the ballast under the tie soon rounds off

the edges of the ties, leaving little or no
flat bearing surface for support. When
this happens the tie acts as a wedge and
tends to force the ballast out into the cribs

instead of receiving full support from it.

The greatest wear occurs from 6 to 8 in.

either side of the rail, and practically none
directly under the rail. In track mainte-
nance the best practice is to tamp the tie

for its full bearing on the ballast outside of

the rail and for an equal distance inside of

the rail. In spite of close supervision, how-
ever, this is not always done, but instead

the trackman expends his efforts tamping
up solid as near the rail as he can work
with a tamping pick. This wears off the
edge of the tie for some distance each side

of the rail and leaves a short unworn edge
directly under the rail. When a tie be-

comes rounded on the bottom at the most
essential tamping point and becomes diffi-

cult to maintain to surface, it is then found
more economical to replace it with a new
tie having a flat bottom that will necessitate

less tamping. The average trackman feels

little hesitancy about removing a tie for

this cause when he has difficulty in keeping
it tamped. Even in cases of most excessive

tamping wear from ballast does not become
objectionable until the tie has been in serv-

ice from 50 to 75 per cent of its normal life.

Effect op Kind op Ballast

The kind of ballast and kind of ties used
and the standard at which a track is main-
tained are all important factors in the con-
sideration. Slag and stone, when crushed,
form hard, sharp, angular fragments that
appear to be more destructive when tamped
under wooden ties than gravel, burnt clay,

cinders, granulated slag or other similar

forms of ballast. Ballast of the last named
materials has little or no effect in wearing
down the sides and bottom of the ties, nor

is the tamping of this kind of ballast so

destructive to the ties, as the particles are

smaller, generally of softer material and
rounded in form. There is a perceptible

difference in the resistance offered against

mechanical wear by ties made from the dif-

ferent kinds of wood. Hardwood ties of

rough texture withstand the action of the

rail cutting and of excessive tamping much
longer than ties of soft wood. Ties which
are most durable under the mechanical wear
of the rail also last longer under the wear
of ballast—for instance, white oak, chestnut

oak, black walnut, maple and beech are more
suitable than yellow pine, fir, catalpa, cedar

and redwood.

It is important to mention the extent to

which some forms of ballast increase the

abrasive action of the rail upon the tie.

Granulated slag, gravel, cinders, chatts and
other forms of ballast carrying fine gritty

particles contribute largely to the rapidity

of the abrasive action between the rail and

the tie or between the tieplate and the tie

thus greatly accelerating the mechanical

wearing away of the wood. The cutting of

the rail into the tie is much greater where
fine ballast is used than where coarse hard

ballast is used. This trouble has been

largely overcome by the use of flanged bot-

tom plates which become embedded in the

tie, and by plates fastened directly to the

tie by lag screws, independent of the rail

spiking, thus reducing the movement be-

tween the plate and tie to a minimum.

When Treatment Is Useless

Regarding the use of treated ties where
extraordinary wear by ballast is known to

exist, the same rule might apply that is

observed when the mechanical wear under

the rail limits the life of the tie. Treat-

ment to prevent decay does not give the tie

increased resistance to abrasion, and ballast

abrasion that is so severe as to wear out an

untreated tie would preclude the possibilty

of any benefit from the use of treated ties

at locations where such abrasion occurs.

In conclusion it might be said that the

ballast has little direct effect on the mechan-
ical life of the ties. The finer and lighter

ballasts, such as gravel, cinders, granulated
slag, etc., hasten the rail cutting on the top
of the tie by the finer particles working
under the rail. The coarser and heavier
ballasts, such as crushed stone and slag,

bruise and cut into the bottom and the sides

of the ties largely under tamping. Com-
paratively few ties are destroyed from this

latter cause, while many more are removed
from track on account of the former.

A substantial, well-drained roadbed, and
a clean, hard ballast, free from fine par-

ticles and coarse enough to insure against

holding water, affords the best foundation

for the tie—one that will hold to a mini-

mum the "wave motion" of the rail which,
aided by the abrasive agent, the fine gritty

ballast, so rapidly cuts into the ties, and
one that will hold the surface of the track,

eliminate the "sinks" and "slides," "pump-
ing joints" with the attendant "pounding"
of the ties into the ballast, and lastly the

excessive "tamping up."

The desired roadbed condition must
usually be made with the materials avail-

able, aided by tiling and trench drains. The
ballast, however, may be selected. A hard
durable stone, crushed in angular frag-

ments, in size from 1 to 3 in., screened

free from all dust and dirt, is the ballast

that will least affect the mechanical life of

the tie.

Justifiable Expenditure for

Tie Treatment
By HARRINGTON EMERSON and

T. T. BOWER

SOME items of investment, like an ocean

steamer, drag along through a number
of years and then are suddenly scrapped.

It is proper to set up a depreciation reserve

from the first year, of so much per year, to

charge this assessment as an operating ex-

pense and to earn compound interest on

the reserve so that at the end of the life of

the steamer there will be a sum sufficient

to make good the shrinkage caused by the

scrapping. Insurance takes care of total or

partial destruction. Other items, like coal,

are used up day by day, and are, therefore,

charged out when issued, before use, as an

Life of Ties in Years

RELATION between FIRST COST, ANNUAL CHARGES AND LIFE OF TIE
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operating expense. There is no interest

charge except straight interest on the

amount invested in coal not issued. Other

items, such as railroad ties, are so numer-
ous, that, like coal, they constitute a con-

stant flow for replenishment. In this case

all the ties can be considered as one big tie

renewed in part every minute, every hour,

every day, the renewal cost thus becoming

a monthly charge.

If the ties are worth $25,000,000, 1 per

cent for taxes per annum and 6 per cent

for interest per annum can be charged

monthly against the investment, and in ad-

dition there is the monthly charge for the

cost of the new ties put in. This method is

both safe and rational on an old road on

which the inflow of replacement ties has

become continuous, but not for a new road

with 25,000,000 new ties, expected to last

10 years. In this case a sinking fund would

have to be set up, suflftcient to replace the

ties at the end of 10 years. But ties do not

wear out in any such regular fashion.

Some go in a year, others last 20 years, and

this irregularity vitiates any compound in-

terest plan.

To Determine Annual Cost

To determine the annual cost of main-

taining any tie all we need to know is (a)

first cost in track, (b) annual interest and

tax rate, and (c) life of tie. The first cost

of the tie consists of three main charges,

some of which may be still further sub-

divided. The three main charges are: (1)

First or wood cost of tie, including foreign

freight, preservatives and mechanical pro-

tection; (2) labor and other costs of put-

ting ties in the track, and (3) overhead su-

pervising charge. The sum of these is the

cost of the tie in track.

On the first cost of the tie there is a tax

charge and an interest charge. In our cal-

culations we assume a tax rate of 1 per

cent on value and an interest rate of 6 per

cent, making a total of 7 per cent. Any
other rate can be used. The annual main-

tenance charge for all ties is the sum of

the annual interest and tax on th€ first

cost of all ties in track and the replacement

cost in track of all ties removed.

Over a series of years the replacement

accurately determines the average life of all

ties. If one-tenth of all the ties are re-

placed each year the average life is running

at the rate of 10 years. If in 10 years as

many ties have been replaced as the total in

service, the average life is 10 years, irre-

spective of variations in different years.

The annual maintenance cost can be ex-

pressed by the formula

A = C/Y + C ii+ t)

where A = annual maintenance charge; C,

first cost of tie in track; Y, average years

of life determined by number of removals;

i, rate of interest on investment, and t, tax

rate on investment. By means of the above

formula the accompanying diagram has

been constructed* for solving instantly the

fundamental question of the relation exist-

ing between first cost of tie, life of tie, and

annual cost of maintenance.

Three Problems Solved by Diagram

Three distinct problems may be solved

with this diagram: (1) To find the relation

between first cost and duration of life witl)

a fixed annual cost; (2) to find relation be-

tween annual cost and duration of life with

a fixed first cost, and (3) to find the rela-

tion between first cost and annual cost with

a fixed duration of life.

The first problem is by far the most val-
uable of the three. It solves definitely the
economic question of the value of tie treat-
ment. Suppose a tie without treatment
costs $1 in the track and lasts 10 years.
How much may be spent for treatment to
prolong its life to 18 years? The annual
cost of a $1 tie lasting 10 years is 17 cents.
The intersection of the 17-cent horizontal
line with the 18-year vertical line falls on
the $1.35 curved line of first cost. There-
fore, it will pay to spend 35 cents for chem-
ical treatment or mechanical protection, or
both, on the $1 tie to prolong its life from
10 years to 18 years.

The diagram also illustrates graphically,

by the steepness of the curves, the great
economy in prolonging the life of ties that
ordinarily last but a few years.

Protest AgainstCondemnation
of Treated Douglas Fir

By H. E. HORROCKS

OUT WEST beyond the Rocky Mountain
barrier you will find the greatest area

and quantity of the best all-round commer-
cial timber in the United States, if not in

any part of the world; you will find trees

growing to an unprecedented size and de-

gree of perfection; and here and there

among all these natural advantages you

will find a humble representative of the

wood-preserving fraternity doing his best

'for the cause of true conservation, fighting

the battle against prejudice and indiffer-

ence, supplying the material with which all

of the Pacific Coast ports are being de-

veloped, and trying to convince his fellow-

citizen that he can pave his streets with

a "silent-everlasting" material, creosoted

Douglas-fir wood blocks.

We handle in Douglas fir a timber from

which a more diversified product can be ob-

tained than from any other structural tim-

ber in the world. We can give fou timbers

of any workable size. The limit is fixed

by structural requirements, not by the size

of the tree. Piles 125 ft. long are readily

obtainable. Douglas fir is an excellent tim-

ber for wood-block pavement and the vir-

tues of that pavement are now being

brought home to our western cities. Doug-

las fir is made into cross arms, wood duct

for underground telegraph and telephone

work, wood stave pipe, etc. In all of these

forms Douglas fir is satisfactorily creo-

soted on a commercial scale.

Douglas Fir Is Being Treated Success-

fully

We appreciate and properly value the re-

sults obtained from theoretical and practi-

cal laboratory research and experimental

work, in fact the Associated Pacific Coast

Creosoting Companies have in their employ

an engineer who had advanced to a position

of great responsibility in the U. S. For-

estry Department. But when we are told, as

in Department of Agriculture Bulletin No.

101, entitled "Relative Resistance of Vari-

ous Conifers to Injection with Creosote,"

that Douglas fir is not suitable for creosote

treatment, we feel like the man whose law-

yer told him he could not be put in jail.

The man was in jail for all the valuable

advice, and we Pacific Coast creosoters are

now successfully treating Douglas fir and

have been doing it for more than twenty

years past, and we or our successors ex-

pect to do it until our forests are exhausted.

We do not believe that the experimental

work on which this bulletin is based was
sufficiently exhaustive, nor carried out in

such a manner as to justify the conclu-

sions arrived at, or the wide publicity given

the comparisons made. If this bulletin is

to be accepted as of any value to the in-

dustry or the user of creosoted material the

only possible logical conclusion to be

reached from reading same would be that

Douglas fir should not be used for that pur-

pose. Such a conclusion, however, would
be contrary to actual experience and to the

commercial experience of the timber-treat-

ing industry on the Pacific Coast. We be-

lieve that the conclusions arrived at in that

bulletin in so far as Douglas fir is con-

cerned are hasty and that the recommenda-
tions are not justified, and we believe the

American Wood Preservers' Association

should discourage purely theoretical data
of this nature. We believe also that the

Forestry Department should make it a
practice to compare notes with its Western
representatives before publishing conclu-

sions concerning a material with which the

experimenters are not, in the nature of

things, entirely familiar.

Treated Timber for Factory

Construction
By F. J. HOXIE

Engineer and Special Inspector, Associated Factory

Mutual Fire Insurance Companies

IT IS BECOMING difficult to get timber

for mill construction of uniformly good

quality with sufficient natural resistance to

withstand fungus unaided in the moist at-

mosphere of textile and paper mills. Long-
leaf pine of high natural resistance is to be

had, but by present selling and grading

methods there is frequently mixed with it

enough light porous material to destroy the

reliability of the lot for important uses. As
a result of the poor quality of timber prac-

tically obtainable and the higher factory

humidities antiseptic treatment of mill

timber and planking is becoming a

necessity.

Little experience is available to guide the

pioneer in the preservation of mill timber.

That which has been treated in the past has

been used for basement floors, bridges and

other construction near or in contact with

the earth, where the conditions are some-

what similar to those successfully met in

treating railroad ties. The problem of mill

frames and floors is different in several re-

spects. Leaching is of little importance.

Fire hazard with inclosed rooms containing

goods of large value demands the most care-

ful consideration. The strength of the

frame supporting a high building filled with

processes involving wide variations in tem-

perature and dryness and subject to the

constant shock and vibration of moving ma-

chinery must be safeguarded against de-

terioration over long periods of time.

Fewer botanical varieties of timber are

practically available for mill construction

than for railroad ties. This simplifies the

problem, as each variety of tree has its own
fungus destroyers. Moreover, the varieties

of fungi which attack a given variety of

wood are further limited by moisture and
temperature requirements, in which most

of them are very exacting. It is, therefore,

to be expected that only a few varieties of

fungi will be found in mill buildings.

The railroad tie in contact with the earth

is subject to continuous attack by mycelium

as well as spores from fungi flourishing on
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nearby decaying vegetation. Such sources

of infection exist to a much less degree in a

building with smoothly painted ceilings and
clean floors. As a result, timbers of mod-
erate natural resistance, such as good

quality longleaf-pine heartwood without

antiseptic treatment, have proved entirely

satisfactorj' for mill construction in the

past It is, therefore, to be expected that

much less elaborate preservative treatments

than those in use for railroad ties will sat-

isfy the requirements of mill timber.

Destructive Agents

Members of the polyporous family cause

much damage to mill roofs and basement

floors where excessive moisture is prevalent.

A reduction of the moisture will generally

arrest them, but this is not often possible,

owing to the necessities of manufacturing
processes.

Dry-rot fungi are able to carry on their

work of destruction with a much smaller

water supply. They have a treacherous

resting state and are frequently brought

into a building with the lumber. Their

rapid growth and destruction of new build-

ings as well as old, makes them particularly

dangerous.

Merulius lachrymans has not been con-

sidered common in this country, but from
the many widely separated places in which
it has been found it evidently is not to be

disregarded as a destroyer of structural

timber. Probably the chief reason it has

been mentioned so infrequently in the past

is that timber in common use has had a

high natural resistance to it. Fruiting

plants of the merulius lachrymans and
coniophora cerebella have been found asso-

ciated with some of the most serious cases

of rot investigated. That merulius lachry-

mans must have the wood prepared for it

by coniophora cerebella or some other acid-

producing fungus, is the conclusion of Dr.

Falck. A regular sequence of fungi on a

rotting stump is frequently observed. The
study of wood-treating processes should be
further simplified by this peculiarity, as it

may be necessary to stop only the primary
invaders to arrest their followers.

The present methods of handling loblolly

and shortleaf-pine timber are disastrous not
only to the purchasers, but to the lumber
industry. The timber is generally of rea-

sonable strength and would make excellent

material for many purposes if kept sound,

but the high susceptibility of its broad
sapwood to fungus attack makes it an ideal

cultivating ground of destructive fungi,

with the result that it is not only rapidly

destroyed itself, but frequently carries dan-
gerous wood destroyers into buildings pre-

viously sound. In one case a mill twenty-
five years old, with oak posts and white pine
beams, was found in a dangerous condition
from dry rot, brought in apparently in

boards used for making a temporary floor

in the basement. Such timber should be
given a suitable antiseptic treatment as soon
as possible after it leaves the saw.

How New Lumber Picks Up Infection

The facility with which new lumber can
pick up infection, even when handled with
unusual care, is almost incredible. I re-

cently received from a Southern lumber
manufacturer four samples of short-leaf

and loblolly pine which were sawed from
the logs in the woods and placed directly

on the cars, not associated with other lum-
ber. I received them within a week after
they were shipped, and they were bright,

with no signs whatever of any form of

fungus growth. I placed them in my cellar

at an average humidity of about 90 per

cent and in the course of a few weeks a

fungus growth appeared on the sapwood.

This continued to increase during the sum-
mer months', the samples having been re-

ceived in the late spring. In the early

autumn fruiting plants appeared. The in-

creasing dryness of the atmosphere arrested

them, so that it was not possible to deter-

mine the variety with certainty.

If logs can be infected under such condi-

tions, there is little hope for sapwood which
after being sawed fresh from the forest is

closely piled on cars or in the holds of

vessels for a trip of several weeks, later

being placed in lumber yards where de-

structive fungi are almost always present,

merulius lachrymans not being uncommon.
In one very serious case investigated, there

is little doubt that the disease spread from
timber to timber while piled in the mill

yard awaiting erection. This would un-

doubtedly have been prevented by a suitable

superficial antiseptic treatment of this ma-
terial at the sawmill.

The combustibility of heavy timber con-

struction with automatic sprinkler protec-

tion has not been found to be a serious ob-

jection in buildings in which this form of

construction has advantages from cheap-

ness, convenience in hanging shafting or

comfort of employees. A useful property
of importance in paper mills and weaving
mills with high atmospheric humidity is

the heat insulating power of heavy plank
roofs. It would undoubtedly be advisable

in many cases to make the roof an inch or

two thicker than strength alone requires,

with this object in view, as sweating roofs

damage goods and are otherwise trouble-

some. With thick roofs it is absolutely

necessary to have lumber which is immune
to fungus under the conditions which pre-

vail. If material of sufficient natural re-

sistance cannot be obtained at a reasonable

price, antiseptic treatment is imperative.

Creosote and Zinc Chloride

Coal-tar compounds are not generally

adapted to factory construction, owing to

the black, greasy surface which they leave,

their somewhat disagreeable smell and
chiefly the increased fire hazard. In a re-

cent fire the Factory Mutual Fire Insurance
Companies paid a loss of about $60,000 on
a paper mill where a coal-tar compound had
been used on the roof planks. Those who
were present at the fire stated that this

compound undoubtedly contributed much to

the loss in rapidly spreading the fire over

the entire roof.

A paper by H. M. Rollins entitled "In-

flammability of Treated Timber," together

with the discussion in the 1910 proceedings

of this association, indicates that railroad

ties and telegraph poles that have been
creosoted are rather less combustible than
those which have not. A part at least of

this apparent fire resistance can be ac-

counted for by the fact that the sound wood
of the preserved material is considerably

less combustible than the punky wood of that

which has been attacked by fungus. The
rapid escape of the heated gases from the

immediate neighborhood of the burning ma-
terial is also a factor with fires in the open
air. Conditions in mill buildings are quite

different. The closed rooms can retain the

heat generated by the burning oil, rapidly

raising the temperature to the ignition

point of the wood, extending the fire and

increasing the water and smoke damage to
the contents.

Zinc chloride has, so far as I am aware,
been used in mills to only a very limited
extent and practically no data are available
as to its value. The suspicion that it may
gradually decrease the strength of the tim-
ber over long periods of service or when
subjected to elevated temperatures would
cause it to be regarded with disfavor until

further proof of its harmlessness is forth-

coming.

Corrosive Sublimate

Corrosive sublimate has been used some-
what in the past with good results. Little

experience is available as to its serviceable-

ness when applied to mill timbers, although
basement floor planks, fence posts, parts of

bridges, etc., are in use about the Lowell
mills, which have been .treated with it at

various times within the last sixty years
and are reported to have given satisfactory

service. A paper presented at the last an-

nual meeting of this association by Dr.
Frederick Moll states that wood treated

with corrosive sublimate is in extensive and
successful use in Germany and Austria.
Malonkovic regards corrosive sublimate as

an effective wood preservative when applied

in an open tank with comparatively little

penetration, owing to its high toxic power
and to the fact that it forms an insoluble

compound in the wood cells which make it

permanent.
For treatment of mill timber an inex-

pensive process which can be applied on the

job after the timber is cut to final shape has
many advantages. In several cases where
timber has recently been so treated with
corrosive sublimate the cost and con-

venience have been very satisfactory.

From the limited information thus far

available the corrosive-sublimate process

appears to be best adapted to the general

requirements of mill timber. Fluorine

compounds have shown good results in

laboratory experiments but no practical ex-

perience with them is available. The cheap-
ness of chloride of zinc or sodium fluoride

would not give them a great advantage over

corrosive sublimate, as the cost of the chem-
icals is a comparatively small item in either

case, when used in open tanks, and would
be easily compensated for by the greater

toxic power of the mercury salt.

In conclusion, there is no doubt that the
value of the mill timbers which rot each
year is a sufficiently large sum to make
preservative treatments well worth while.

When the problem is narrowed down to the
conditions of moderate exposure in the mills

the few woods available for mill construc-

tion and the few fungi that commonly de-

stroy them, it is probable that a reasonable
cheap and convenient process such as cor-

rosive sublimate in an open tank will satisfy

all requirements if applied soon enough.
Probably a light treatment at the sawmill
and another after the wood is cut to final

shape and ready to be put in place in the
mill frame will be found most serviceable.

In Planning Highways in Ohio, accord-

ing to John Laylin, division engineer of the

State highway department, in a paper be-

fore the American Road Builders' conven-

tion, an effort is made to secure a clear-

sight view of at least 300 ft., a maximum
gradient of 8.V4 per cent, and a drainage
system that will maintain a water level

well below the base of the foundation of

the pavement.
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The Collection and Use of Stream Discharge
Data in Pennsylvania

Gaging Methods Employed by State Water Supply Commission—Difficul-
ties Encountered in Winter—Flood Warnings— Application of Results

By R. A. BOEHRINGER
Assistant Engineer, Water Supply Commission of Pennsylvania

FLOOD data on Pennsylvania streams,
obtained by the Water Supply Commis-

sion of that State, have made possible not
only an accurate tracing of flood crests, but
also reliable computations of the maximum
rate of flood run-off and the total volume
yielded. The commission operates directly,

or receives information from, 86 gaging
stations distributed over the four main
river basins of Pennsylvania—-the Dela-
ware, Susquehanna, Potomac and Ohio.

Gage Readings and Records

Weekly report cards are received from
the observers, who read the gage heights
usually twice daily at each station; and
measurements of discharge are made at fre-

quent intervals by hydrographers of the
commission. Using gage heights as ab-

scissae and second-feet as ordinates, dis-

charge curves are drawn for each station.

Large and small Price current meters are
used in this work, although in cases where
flood velocities are very high small meters
with pentameter heads have given better

service than the large meters.

Measurements of velocity are taken pref-

erably at two-tenths and eight-tenths of the

depth and, as conditions may require, at

six-tenths of the depth or at the surface;
the integration method is used in some
cases during low water and when the chan-
nel is bad. During high stages surface
measurements only, as a rule, are taken,

and, according to the velocity and depth of

water, a coefficient varying from 0.88 to

0.95 is applied.

In selecting a gaging station for measur-
ing the flow of a stream, a bridge is chosen
which most nearly meets the requirements
of having a smooth flow over a permanent
bed between well-defined banks high enough
to confine the maximum floods, and which,
at the same time, has a measurable velocity

at all stages. It is generally difficult to se-.

cure an ideal station, and the process of
elimination must be used to obtain the best

available. If it is necessary to select a
bridge which is not truly normal to the
current, the observed discharge is reduced
by multiplying it by the cosine of the angle.

Types of Gage

There are three kinds of gages used in

this work, the common staff gage in all its

modifications, the chain gage and the Mott
gage. In addition, several dams are used
as weirs. It is the intention, however, to

adopt self-recording gages when one of

proven quality, durability, and accuracy is

found. Each gage is referred to a perma-
nent bench-mark and levels are run over
them twice annually. Staff gages, unless

moved by ice or debris during floods, seldom
change their position, since they are se-

curely fastened to masonry abutments or
piers. The chain and Mott gages, however,
are subject to considerable changes of eleva-

tion, and .corrections must invariably be ap-
plied. The errors in the latter gages are
either of chain stretch, which in some cases
is considerable, or of changes in the level

of the bridge itself, or the gage box on the

bridge. The chain and Mott gages are
usually attached to the handrail or floor
near the middle of a span, and the elevation
may change due to the settling of the bridge
or gage, to temperature changes in the
bridge if it is a steel structure, and to
various minor causes.

In measuring the discharge of a stream,
the meter is usually suspended by means
of a cable from a bridge, although during
periods of low flow wading measurements
are nearly always taken. In Pennsylvania,
where industries and agricultural life are
well developed, bridges are nearly always
available for the establishment of a station

discharge are considered. In the first place,
the gage heights do not represent those
equivalent to open channel conditions, while
ice gorges and jams below the gage may
cause back-water and raise the gage height
in excess of that which would otherwise
have occurred. Considering these conditions,
the gage heights may therefore be taken
only as a rough guide for the discharge
of a stream during the frozen periods. If

a neighboring stream is open, the run-off in

second-feet per square mile of the open
stream may be applied to the drainage area
of the ice-bound stream and the total dis-

charge thus obtained. On the other hand,
when all streams are frozen, as was the case
for over two months during the winter of
1911-12, recourse must be had to a general
inspection of the gage heights and the
climatological records of the U. S. Weather
Bureau. If meter measurements have been
made during the frozen period, the accuracy
of the necessary estimates is increased. By
applying the necessary correction to the
gage heights observed during the frozen
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and for this reason no cable stations across
streams have been erected for the measure-
ment of discharge. In taking a measurement
vertical velocity sections are recorded at
intervals and the mean velocity, V, is com-
puted from the formula

CV + (V" + V"")/2 + V"
V =

3

where V = surface velocity ; V" = velocity

at two-tenths of the depth; V" = velocity

at six-tenths of the depth; V"" = velocity

at eight-tenths of the depth ; C = constant
varying from 0.88 to 0.95 according to the

depth, width, and velocity of the stream.

Observations in Winter

During the winter months many of the

streams become ice-bound and it is then dif-

ficult to obtain accurately the stream dis-

charge. The observers are instructed to

read gage heights to the top of the water
as it rises in a hole cut in the ice, and the

gage heights of the top of the ice together

with its thickness. Some discharge meas-
urements have been made by cutting holes

through the ice, at intervals of 5 and 10 ft.

in a section across the stream at the gaging
station, and taking depths and velocity ob-

servations with the meter at each hole.

These measurements, plotted on the curve

of open channel flow, usually show large dif-

ferences in the discharge of the ice-bound

and open channels for the same gage height,

the latter invariably being the larger.

In arriving at the discharge of a stream

for an ice period which, in some cases, may
extend over an interval of three months,

a number of considerations influencing the

period, and by observing the climatological
records during the same time, estimates of
discharge may be made to approximate the
actual amount of water flowing down the
stream. When rivers are frozen solid the
flow is seldom large and errors in estimating
the discharge will generally be a small per-
centage of the yearly yield.

The data collected in this class of work
are finally computed in terms of the run-off
in second-feet per square mile of drainage
area above the gaging station, and it is,

therefore, important to obtain the area of
each watershed accurately. Where the U. S.
Geological Survey has mapped a region,
such drainage areas may readily be ob-
tained, but where these sheets are lacking,
reliable maps are often difficult to obtain.
In Pennsylvania, one of the original thir-

teen colonies and one of the most highly de-
veloped States of the Union, approximately
60 per cent of its total area has not yet been
mapped by the U. S. Geological Survey.

In addition to the trouble experienced in

ascertaining correct drainage areas, it is

often difficult to obtain competent observers
to read the daily gage heights on account or
the limited funds available for their com-
pensation. For the same reason the com-
mission cannot make its own surveys for
the determination of drainage areas. The
work is also interrupted in some localities

by the theft of the gage chains and by the
malicious demolition of gage boxes and
boards.

Stations are so located on the main rivers
that the relation existing between flow of
the main stream and its tributaries may be
determined. As an example of this, the sta-
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tion at Harrisburg may be cited as repre-

senting the flow from all that country
drained by the Susquehanna, the Juniata

and the North and West Branches of the

Susquehanna River. Above Harrisburg
the commission operates twenty-seven sta-

tions on the main river and its tributaries,

five on the Juniata River, eighteen on the

West Branch and four on the North Branch.

By a study of the fluctuations in the flow at

Harrisburg, changes in the gage height and
discharge may be traced directly to those

sections of the State contributing to the

run-off at this point. Thus notable errors

in the determined flow of contributing

streams are often found and corrected.

Flood Warnings

On account of an act passed in May, 1913,

by the Legislature of Pennsylvania, an ex-

tension of the stream gaging system has

been required. This act provides that "the

commission shall, during freshet and flood

conditions, issue bulletins to be telegraphed

or telephoned to such municipalities in the

Commonwealth where flood damage is likely

to be caused, forecasting the probable maxi-

mum gage heights expected to be reached

and the probable time of the arrival of such

^age heights."

In carrying out the provisions of this act

the first step has been taken along the Sus-

quehanna River and its West Branch, and
the system of reporting to the main office

changes in gage heights and temperature,

together with the amount of precipitation,

has been elaborated. In addition to the 28

original stations in this basin, 11 new ones

have been established during the past sum-
mer, and the flood warning system is now
in active operation. Contractors, engaged
in working along the Susquehanna River,

have filed requests for warnings of specific

gage heights and, during the moderate rise

in the river which occurred the latter part

of October, 1913, the commission, by its

timely warnings and predictions, saved for

the contractors over 30 per cent of the

amount ($10,000) especially appropriated

for the next 2 yr. for the flood warning
work. It is proposed to extend the flood

warning system gradually over the entire

State, and much valuable aid will undoubt-
edly ensue for the prevention of loss of life

and property in the many localities subject

to floods.

Discharge Curves

Tables of discharge are computed from
the discharge curves for the observed range
of gage heights, from which daily and
monthly discharge sheets are made, show-
ing the mean, maximum and minimum flow

to three significant figures, together with
the run-off in second-feet per square mile
and the run-off depth in inches.

The discharge curves for each station

change from year to year. This is caused
by a cutting out by natural erosion or a
filling in by sedimentation of the channel
at the gaging station, the former producing
an increased flow for a certain gage height,

and the latter a decreased flow for the same
gage reading. Soundings by means of a
wire and weight are taken at each station

twice every year. As meter measurements
are taken from time to time, these changes
in the discharge of a channel are detected

and a new curve is drawn, or the old one
altered to conform to the new conditions.

During periods of unusually high water
measurements of discharge may be obtained
at gage heights never previously reached

and these measurements, when plotted on
the discharge curve, may cause a material

alteration in the curve and a consequent

change in the data previously computed.
The latter condition was realized during

the last great flood when the commission
obtained thirty-nine discharge measure-
ments, rendered possible by the absence of

ice, the breaking up of which is the usual

accompaniment of high spring floods. Some
of these measurements, obtained at unusual
flood heights, completely changed discharge

curves, requiring a consequent revision of

former computations. As an index of the

unprecedented heights attained by some of

the rivers, it may be remarked that the

Shenango River at Sharon was 3.5 ft. higher

than its previous maximum and the Alle-

gheny River at Franklin rose 0.5 ft. higher

than the great flood of 1865, which, hith-

erto, had been unsurpassed in the annals of

flood records of that vicinity.

Application of Results

The results of these stream discharge

operations are applied to many uses

throughout the State, among the foremost
being the use of the data for stream How
regulation by means of storage for power
development or domestic water supply. The
relation between run-off and rainfall should

not be omitted in an enumeration of the

applications of the collected data, since this

relation is used in evaporation studies for

storage reservoirs.

The Water Supply Commission has com-
pleted the compilation of a mass of figures

and other information relative to the stream
flow throughout the State. This report

forms a comprehensive, authentic and val-

uable record of the discharge of rivers and
streams throughout the State of Pennsyl-

vania, including the full record of each

stream which has been measured. It is

proposed to publish annually in the future

the complete stream flow data for the pre-

ceding year.

Decay of Wood Pipes
Staves, Rather Than Bands, Usually Determine

Life of Pipe—Asphaltum or Tar Coating

Protects Both Bands and Staves

THE LENGTH of life of wood pipe is

dependent on the life of the wood staves

rather than on the life of the bands, al-

though contrary theories were held 30

years ago, according to Bulletin 155 of the

U. S. Department of Agriculture, from
which these notes are taken. Only in rare

instances have the bands failed first.

Corrosion of the bands, being a chemical

action, requires the presence of moisture

and oxygen. It usually occurs most rap-

idly where pipes are buried and the back-

fill is wet under conditions which, as a rule,

are most favorable for the life of the

wood. Corrosion is greatly accelerated by
the presence of alkali in the soil.

The decay of wood pipe is due primarily

to the growth of fungi, though possibly

certain forms of bacteria may assist in the

final destruction of the wood cells. The
growth of fungi to an extent detrimental

to the life of the wood requires a favorable

combination of moisture, air and heat. The
exclusion of any one of these beyond cer-

tain limits prevents their growth.

Pipe Continually Saturated Lives
Longest

It follows that with pipes buried in the

ground the wood will endure longest where

the air is most nearly excluded, either by a
high internal pressure which completely sat-

urates it, or by a deep covering of very fine

soil. In accordance with the foregoing
statement experience shows that in contact

with the soil wood pipe decays more rapidly

under a light head than it does under heavy
pressure, and other things being equal, it

usually decays more rapidly in a porous
open soil, such as sand or gravel, than in a
fine soil of silt or clay, because the finer

soil is more effective in excluding the air.

Experience appears to indicate also that

wood decays more rapidly in a loamy soil,

rich in humus or partly decayed organic
matter, than it does in one containing little

or no humus. This is probably due to the

fact that the presence of organic matter
affords more favorable conditions for the

development of fungus growths and bac-

teria.

Pipes fully exposed to the atmosphere
and free from contact with the soil will,

as a rule, be too dry on the exterior to

favor the development of fungus spores,

and so long as the outside of a pipe remains
dry no appreciable decay will occur, even
though the internal pressure is very light.

Decay of exposed pipes almost invariably

starts at the ends of staves, as a result

of leaky joints. Where water leaks out and
runs down over the outside of the pipe fa-

vorable conditions are afforded for the
growth of algae; then mosses may begin to

grow in the soil that collects on such spots,

and decay spreads to adjoining staves.

Bruising the staves in handling or injuring

them by too tight cinching of bands renders
them more susceptible to infection by the

spores of wood-destroying fungi, thus

hastening decay. The life of exposed pipes

may be prolonged by promptly stopping all

leaks as they develop and by keeping the

exteriors dry. The decay of buried pipes

has also in some instances been arrested by
removing the covering and leaving them
exposed.

Protective Measures

The asphaltum or tar coating applied to

machine-banded pipe, while intended pri-

marily as a protection against corrosion of

the bands, doubtless helps also to some ex-

tent in preserving the wood. Until re-

cently the practice has been to leave the

ends of wooden sleeve couplings untreated.

These couplings almost invariably decay
long before the main pipe. This may in-

dicate that infection by wood-destroying
organisms starts principally where the

coating is absent, though less perfect sat-

uration of the wood in the sleeves may be
the more largely responsible for the early

decay, as it may also be noted that decay
occurs at summits of pipe lines, where air

accumulates, much sooner than at de-

pressions.

The practice of coating continuous stave

pipe has not been common, but in a con-

siderable number of cases some treatment
has been applied for the purpose of pre-

serving the wood. There is wide differ-

ence of opinion as to the value of such
treatment, and the effectiveness for the

purpose intended may also depend greatly

on what is used and on how and when it

.is applied.

On exposed portions of new pipes the

U. S. Reclamation Service has used a paint

consisting of 6 lb. of red oxide mixed with
1 gal. of boiled linseed oil. One gallon of

the paint was sufficient for two coats on
125 sq. ft. of pipe. On the top of the pipe.
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where it is exposed to the sun and where

water from leaky joints runs down over it,

this paint does not last long, much of it

being gone in two years. Repainting while

the pipe is in use is usually not practicable,

because oil paint will not adhere readily to

-wet material. The use of paint on exposed

pipes under ordinary conditions probably

adds very little to their life.

Costs Reduced by Monolithic

Curb, Gutter and Pavement
Economies Effected in Middle West by Integral

Curb Construction Which Added Only Few

Cents per Yard to Pavement Cost

BY CASTING concrete curbs, gutters and

pavements as monoliths the cost of

highway and suburban road construction in

the Middle West has been considerably re-

duced. Typical cross-sections of the various

designs are shown herewith. The reason

usually given for including the curb with

the pavement is the greater economy over

the usual type of curb and gutter, the cost

of which runs from $3500 to $5000 per

mile. The bid cost on curbs often bears

little or no relation to the actual cost, but

is largely a matter of custom. Integral

curbs add but a small amount in yardage

of concrete, and the cost, depending on the

type, should not be more than one-fifth to

one-tenth of the above figures. Distributed

over the total area of the pavement there

is added but a few cents per square yard

to the pavement cost.
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Indian Hill Driveway, Winnetka lU.

TYPICAL CROSS-SECTIONS OF

CARPENTER BRACES ARE USED TO HOLD FORM BOARDS AGAINST SPACERS

Of the various types those used in Glen-

coe and in Highland Park seem to be the

ones more generally favored for suburban

pavements. Where a former macadam
road existed and the parking was sloped

down to meet the pavement at the lowest

point, the Winnetka type has worked out

-well. With reinforcing in the slab it is

usual to place the concrete in two layers,

adding the curb with the second coat. Car-

penter braces are used to hold a form
board against spacers, as shown in the pho-

tograph of the Highland Park work being

carried out by H. G. Goelitz, contractor.

On flat grades the curb height varies be-

tween inlets from 2 to 8 in.

Where the pavement is laid in one course

some form of curve gutter is used, as ex-

emplified in the Geneseo and Winnetka sec-

tions. The strike board is then cut away
to give the proper shape. In the Highwood
job the cinders were rolled into a rather

soft subgrade to stabilize the foundation.

Kimberly Ave, Kimberly. Wis.

Berlling Lone and Hill Road, Winnetka. III.

INTEGRAL CURB AND PAVEMENT
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Motor Traffic in Massachusetts has

shown a striking increase in the last ten

years, while horse-drawn traffic has not

changed materially, according to figures

presented at the recent convention of the

American Roadbuilders' Association by A.

W. Dean, chief engineer of the Massachu-

setts Highway Commission. In 1906 there

were 7327 motor vehicles registered in the

State, while in 1910 and the four years fol-

lowing the numbers were 34,665, 44,000,

56,000, 70,000 and 84,000 respectively. The
ratio of motor trucks to vehicles is also

increasing. In 1912 it was 7 per cent and

in 1913 and 1914 it was respectively 8 and

10 per cent. The capacity of trucks has

been increasing rapidly, and unless legisla-

tion is soon started no roads now construct-

ed can stand the wear. In the Liverpool

docks are the heaviest trucks known, weigh-

ing 30 tons. In Massachusetts recent legis-

lation has been passed to restrict this ten-

dency to develop heavier traffic. Among
many other restrictions is one that no loaded

trucks of total weight of more than 14 tons

may traverse the roads without first obtain-

ing a permit, and unless the street is paved

with the more substantial hard surfaces,

weights per 1-in. width of tire are to be re-

stricted to 800 lb. Limits are also placed

on the speed.
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DRAINAGE PROVISIONS AND DETAILS, SHOWING VARIATION IN PRACTICE AT THREE ILLINOIS CITIES
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Tower of Jewels at Exposition a 435-Foot Sky-

scraper on Two-Hinged Arches
Design of I^fty Steel Framework Required Careful Analysis of Wind

Loads—Main Frames Are Supported on Spherical Cast Steel Bases

By FRANK S. M. HARRIS
Assistant Structural Engineer, Panama-Pacific International Exposition

RISING to a height of 435 ft., and over-

topping surrounding domes and arches

by 250 ft, or more, the Tower of Jewels

fulfills its function as the dominating
feature of the architectural scheme of the

Panama-Pacific Exposition at San Fran-

cisco. To an elevation of 152 ft. above the

ground the walls of the tower rise ver-

tically, forming a cube, 120 ft. square in

plan, the cube being pierced in a north

and south direction by a barrel arch, the

soffit of which is 119 ft. above the court.

The clear height of the vault is notable and
is made possible by two-hinged arches

measuring 126 ft. from the bottom hinge

to the center of the lower chord. Above
the top of the cube the structure consists

mainly of a series of cylindrical portions of

variable and rapidly decreasing diameter,

composed of balustrades, colonnades and
heav>- belt courses. The outstanding orna-

ment upon these upper decks is elaborate.

The structure gains its name by the stud-

ding of its exterior with thousands of cut-

glass "jewels" which, in the bright sun or

under the searchlight beams at night are

expected to present a brilliant and dazzling

spectacle.

The main steel frame of the tower sup-

ports an exterior shell of timber, plaster

and staff. The great rectangular box, be-

low El. 152, as well as the flanking colon-

nades are self-supporting timber struct-

ures, slightly tied back to the steel frame.
The coffered ceiling of the barrel vault is

suspended from the steel arches. Above
the rectangular section, the successive
decks are carried upon timber brackets
resting in seats provided on the steel frame
and secured to it by rods and clip angles.

Upon these decks are framed the walls and
outstanding oraaments of the tier above.

Steel Frame

The steel structure consists mainly of

six frames, parallel to each other in plan,

two of them vertical, the other four bat-

tered. The two vertical frames, desig-
nated as the interior frames, rise to an
elevation of 364 ft., being 20 ft. center to
center, throughout. Two exterior frames
are battered so as to meet the vertical in-

terior frames at El. 335. The intermedi-
ate frames also batter at half the rate of
the exterior frames, and if produced would
also intersect the interior frames at El.

335. The intermediate frames, however,
are discontinued at El. 228, to simplify
the construction. Above El. 335 all col-

umns are vertical.

Below El. 152 the six frames are con-
structed as two-hinged arches with elastic
ties, their feet resting on twelve cast steel
spherical bases, which are in turn sup-
ported upon reinforced concrete slab foot-
ings, capping pile clusters.

Cross-bracing is introduced between the
six frames, both in the planes of the main
batter posts and in the planes of the lower
vertical members of the main arches, from
El. 126 to the ground. Bracing is further
provided in the planes of the knee braces
and the hip members of the arches. Hori-
zontal bracing is placed at 20-ft. intervals.

vertically, in the lower legs of the frame,
and at approximately 25-ft. vertical inter-

vals, immediately below the floors, through-
out the upper reaches of the frame.
The exterior walls consist only of staff

and plaster on metal lath, spiked to the
studding and furring timber. With the ex-

ception of a loose plank floor at El. 152,
intended to protect the main plaster arch
from injury by falling objects, there are
no complete floors in the building, the sev-

eral decks extending but a few feet inside
the exterior walls. Inasmuch as spectators
are not to be permitted within the tower,

even these floor systems were considerably
lightened in the design. A live load of
50 lb. per square foot was taken to insure
stiffness, but was not carried into the
column investigations. There are no in-

terior partitions. The staff was taken at

25 lb. per square foot, including the tim-
ber backing sticks, though not the main
studding of the walls. Plaster on metal
lath was taken at 25 lb. per square foot.

e

Exterior frames
^180*\ Cols,^iceel_ _§I_M4S \._^ stop here.

Interior Frame West Batter

FRAMING OF STEEL TOWER OF JEWELS, FRONT AND SIDE ELEVATIONS
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The dead loading was, therefore, quite

definitely known, and, with the estimated

weight of the steel itself, could be com-

bined with the wind loads, as described

later, and carried to the next level below.

The wind load, as used, was 24 lb. per

square foot of vertical projection. Wind
concentrations were then determined for

the several levels, the wind between panel

points on the steel frame being carried

equally to the floors above and below by

the wall studding. The wind loads thus

concentrated at the floor levels were dis-

tributed among the several frames. Two
cases were considered—wind parallel to

the main frames and perpendicular to them.

Having the panel point concentrations for

the main frames, in accordance with the

above assumptions, a graphical stress dia-

gram of the usual form was carried

through.

Below El. 152, the main frames were
considered to act as two-hinged arches,

carrying the vertical and horizontal loads

from the structure above as concentrations

on their upper chords at the points of the

column connections. About the east and
west axis of the tower the stresses and,

therefore, the frames are symmetrical, re-

quiring three types of frame, two in each

type, designated respectively as the ex-

terior, the intermediate and the interior.

Stress Analysis

For the complete analysis of stress in

each of these types of frame, three cases of

loading were investigated, as follows

:

Dead loads alone; dead loads plus loads

from wind parallel to the main frames;
dead loads, plus loads from wind perpen-

dicular to the main frames.

In the adaption of these three cases to

the analysis of an elastic arch, it is neces-

sary to depart from the usual method of

procedure by which the stresses resulting

from the dead loads are selectively com-
bined with those resulting from live or

i

wind loading, for maxima and minima.
Since the theory of least work assumes the
stress in any particular member dependent
upon the stress existing simultaneously in

all of the other members of the frame, it

is evident that the total load at each panel
point resulting from whatever cause, dead,
live or wind, must be put upon the frame
as a unit, and the analysis carried through
for that combination of loading.

Applying the three cases to the frame in

question resulted in the following: Vertical
dead loads only; vertical dead loads as for
the preceding case, plus vertical wind con-
centrations of either tension or com-
pression and horizontal wind concentra-
tions on the upper chord of the arch at the
bases of the columns to the total horizontal

ELEVATION OF STEEL FRAME

BEFORE STRIPPING OF SCAFFOLDING

wind shear from above; vertical concentra-

tions only, composed of the dead loads plus

or minus the uplift or down thrust from

the overturning moment of the wind on the

frame above. No wind was assumed on the

steel frame below El. 152, as the timber

structure, which is self supporting, protects

the steel frame from the horizontal wind

loads. Having the loads upon any frame the

distribution of stress was accomplished by

the application of the principles of least

work to the two-hinged arch. In this analysis

Prof. Ketchum's graphical and analytical

method, as outlined in his "Steel Mill

Buildings," was followed very closely. Pins

were assumed at the bottom of the legs

and an elastic tie supplied between them.

Temperature Stresses

In the matter of temperature stresses, it

is evident that the enclosing of the steel
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TIMBER JKAMING COMPLETE

frame within the timber and plastered

walls and the burying of the tie members
under the pavement of the court, materially

reduce the temperature range to which the

steel arches are subjected. It was, there-

fore, thought justifiable to neglect tem-
perature stresses.

As a further precaution, in the event

that for any reason the frames below El.

152 should not act as two-hinged arches,

the stresses were investigated, considering

that portion of the arch between El. 126

and El. 152 to act as a simple supported

truss, resting upon the lower legs of the

arch. This assumption, as is to be ex-

pected, greatly increased the stresses in the

upper and lower chords at the center of

the span. While this condition of stress

could never obtain in full degree it was
thought advisable to limit the intensity of

stress in the several members under these

assumptions to 30,000 lb. per square inch.

To satisfy this requirement it was found
necessary to increase slightly the section of

two of the chord members. Though there

was considerable question as regards just

which members would compose the truss,

under those assumptions, the investigation

gave additional assurance in the strength

of the frame to meet all conditions of load

upon it, and served to show the very con-

siderable saving of weight of metal effected

by designing the lower frames to act as

two-hinged arches.

Following the assumptions of the para-

graph above, the legs, themselves, were in-

vestigated for stiffness in column action,

under the reactions of the simply sup-

ported truss. A radius of gyration was
taken at one-third the height from the

ground, while the length was taken as the

distance from the knee-brace to the ground,

unsupported in a direction parallel to the

plane of the frame. These were found
ample by the most conservative formulae.

The transverse frames were found more
difficult of analysis, the concurrence of the
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DETAILS OF TWO-HINGED ARCHES AND THEIR BRACING AND OF PORTAL BRACING BETWEEN BATTER FRAMES

members rendering the panel points inde-

terminate to the second degree. The fol-

lowing method was evolved: (1) The
panel point concentrations at the several

levels were first computed and a graphical
moment diagram constructed, considering
the entire structure as a cantilever fixed at

the base. (2) Knowing the bending mo-
ment at the various horizontal sections

from the moment diagram, it was assumed
that the columns would take vertical re-

actions due to overturning moments in pro-
portion to their distances out from the cen-

i

Horizontol Bracing at El looo
(Bracing at EL Sao similar)
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ter or neutral axis of the frame. These
vertical tensions and compressions were
then computed for the several columns at

each horizontal section. (3) The total

horizontal shear, at the several levels, was
distributed at the bases of the columns
equally, inasmuch as these columns do not
take this shear in proportion to their stiff-

ness in bending, but receive it as a result

of the truss action of the diagonals coming
in at their feet. When it is recalled that

the various sections are so thoroughly
braced horizontally, it is reasonable to as-

sume this uniform distribution of shear at

least for the panel next below that in which
the wind increment is received into the
frame. (4) Having the horizontal and
vertical loading, as above, it was possible

to take one of the transverse bays out of

the frame and analyze it as a unit, stressed

under the above mentioned loads. For the

upper and lower chords of these transverse

bays, which serve in common in two adja-

cent frames, the algebraic sum of these

stresses was taken.
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HORIZONTAL BRACING OF TOWER LEGS AT VARIOUS ELEVATIONS

Putting the stresses thus obtained back
into the frame as a whole, it was found
possible to close the stresses about each of
the otherwise indeterminate panel points.

As in the case of the analysis of the main
frames, mentioned above, auxiliary mem-
bers were introduced where necessary to

simplify the analysis and resolution was
made later to obtain the stresses of the act-

ual framing.

Diagonal Wind Stresses

There still remained, to be investigated,

the stresses resulting from a wind striking
the tower at an angle of 45 deg. to the axis.

It was reasonable to suppose that this

might give a condition of maximum stress

in the four corner columns, acting as they
do, simultaneously, in the main and the
transverse frames. For this purpose it was
again assumed that the columns took verti-

cal wind stresses in proportion to their

distances out from the neutral axis of the
tower. Section moduli were, therefore,

computed for the different horizontal sec-

tions that were to be investigated, about an
axis perpendicular to the wind, i.e., at 45
deg. to the axis of the tower. Combining
the vertical wind stresses, so computed,
with the dead loads in the columns, it was
found that the load under 45 deg. wind
was in every case from 5 to 25 per cent
lower than the maximum load under wind
parallel to the frames.

After working out the structural analysis

along the above lines Prof. Charles B.
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DETAIL OP HEAVILY REINFORCED

FOOTING AND CAST-STEEL BASE

(4) To guard against any weakness due

to faulty end connections between rods and
gusset plates, the pins and clip angles were
designed on a 20,000 lb. per square inch

basis, thus giving them 20 per cent addi-

tional strength over the main section of

the rods coming upon them. To insure the

snug fitting of the rods against the pins,

so that no slack would be present to be

taken up before their working, an initial

tension stress of 5000 lb. was added to

each rod, in addition to its computed load.

For the structural details, the following

unit loads in pounds per square inch were
used: Shop rivets in single shear, 11,000;

shop rivets in bearing, 22,000; field rivets

in single shear, 8800; field rivets in bear-

ing, 17,600; turned bolts in single shear,

8800; turned bolts in bearing, 17,600;

ordinary bolts, in single shear, 7000; ordi-

nary bolts, in bearing, 14,000.

Turned bolts were used in vertical splices

in columns, ordinary bolts being used in

all other positions.

In the timber design the following work-

ing values, in pounds per square inch, were
used: Tension with grain, 1200; com-

pression, end bearing, 1600; compression,

cross grain, 350; bending, extreme fiber,

1500; shearing with grain, 150; modulus of

elasticity, dead load, 1,000,000; modulus of

elasticity, live load, 1,500,000; columns un-

der 2/d = 15,P = 1200; columns over 2/d

= 15,P = 1600 (y2/60d).

FOUNDATIONS

Piles were driven in clusters under the

feet of the twelve main columns, the num-

\

Wing, of Leland Stanford Jr. University,

was retained in a consulting capacity, par-

ticularly as to whether the application of

the methods of least work to the analysis

of so massive a frame was justifiable as

well as in the matters of temperature

stresses and the stiffening of the upper

chords of the two-hinged arches for simple

truss action, should they be subjected to

those conditions. In these particulars he

concurred fully with the methods adopted.

Working Stresses

The working stresses used in the design

may be briefly summarized as follows

:

(1) For truss and column members

axial dead load was taken at 16,000 lb. per

square inch for tension and 16,000 —
70 l/r for compression. Where axial wind

loads were combined with dead loads, an 0.8

factor was introduced into the former be-

fore combining with the dead load, in effect

working the steel at 20,000 lb. per square

inch under the wind load.

(2) Horizontal members of floor sys-

tems, under combined direct stress and

bending, were so designed that the extreme

fiber stress in bending, plus the intensity

of axial stress, uniformly distributed over

the cross-section, should not exceed 16,000

lb. per square inch.

(3) Wind loads in diagonal tension rods

were taken at 80 per cent of the stresses

resulting from a 30-lb. wind, and designed at

20,000 lb. per square inch. This was thought

justifiable in view of the considerable stiff-

ness of the frame itself, and the improb-

ability that the whole frame would be load-

ed with a 30-lb. wind pressure at any one

time. The partial transverse frames men-

tioned above, which were neglected in the

analysis, further operate to reduce the in-

tensity of the wind stresses in these rods. ARCH FRAMING AND METHOD OF CONNECTING TOWER FRAME
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bers in the groups ranging from 25 to 42.

The piles in each footing are capped by a

block of concrete, rectangular in plan to

suit the arrangement of the piles.

In addition to the main rectangular

blocks, considerable concrete was poured
subsequently in and about the cast steel

bases for the support of timber columns.
A well graded 1 :6 mixture was used for the

piers. Six concrete troughs were placed

for the support of the steel tie members
between the pins of the main arches. These
troughs were for the dual purpose of heat

insulation and protection from bending un-

der settlement of the roadway, the ties

being placed as close to the surface as

practicable. After the steel erection was
complete, these troughs were filled with a

1:8 concrete.

With the exception of the large timber
columns of the tower proper, all timber
framing in the colonnades and the small

courts is carried on spread footings, with
sand boxes introduced where necessary to

offer anchorage against overturning wind
moments.

Cast Steel Bases

For the feet of the two-hinged arches it

was thought that some provision should be

made to guard against indeterminate bend-

ing in the legs, such as might result from
unequal settlement of the foundations, un-

symmetrical wind or temperature loads, or

other such cases. A uniform distribution

of the load was of course desired between
the cast steel base and the concrete of the

tLaWAiiis

footing. All of these ends were accom-
plished by the use of a segmental spherical

bearing. Also such a bearing greatly fa-

cilitated closing the arches in erection.

These bases are of cast steel, circular in

plan, and 6 ft. in diameter. A concave
spherical bearing, turned to a radius of 3
ft., was supported, concave upward, upon
sixteen radial ribs. Into this socket was
placed the convex bearing shoe which bolts

to the structural steel of the leg.

The plans were prepared by the division

of works of the exposition company, of

which H. D. H. Connick is director and
A. H. Markwart, assistant director of

works. The structural work and sub-

structure were designed by the writer and
others under the immediate supervision of

H. D. Dewell, chief structural engineer.

The architectural design was by Thomas
Hastings of New York.
The first design of the structural part of

the tower was made by J. D. Galloway, con-

sulting engineer, of San Francisco, the

writer acting as his principal assistant.

The steel contractors were Dyer Brothers,

of San Francisco, while the general con-

tract, including all except the steel frame,

was executed by Commary-Peterson Com-
pany, Inc., also of San Francisco.

Pumping-Station Duty in Detroit for

the year ended June 30, 1914, was 88,906,-

868 ft. lb. per 100 lb. of coal, with all coal

used for heating surrounding buildings

charged against the quantity of water

pumped. Costs of operating the stations

for the year per 1,000,000 gal., according

to the report of Theodore A. Leisen, gen-

eral superintendent of the waterworks,

were $1.66 for labor, $1.45 for fuel, 4 cents

for oil and waste, 11 cents for supplies and
waste and 8 cents for miscellaneous items.

Corresponding costs per 1,000,000 gal.

raised 100 ft. &re $1.35, $1.18, 3 cents, 9

cents and 7 cents. The cost of water per

1,000,000 gal. figured on total maintenance
was $6.23. If the interest on bonds is

added the cost is raised to $7.61. The cost

of pumping alone is $3.34, and for a lift

of 1 ft., 2.7 cents.

Pavement Troubles Along
Car Tracks Eliminated

Wood Block Laid on 1 :4 Cement and Sand Cushion

Sprinkled with Water Prove Satisfactory at

Newark, N. J.

LAST season Broad Street, the main
business thoroughfare of Newark, N. J.,

was paved for a distance of 1.9 mi. with
wood blocks treated with 18 lb. of creosote

oil having a specific gravity of not less than

1.07 nor more than 1.12 at 38 deg. C. The
1-in. cushion laid on 8 in. of concrete was a

mixture of 1 :4 cement and sand, lightly

sprinkled with water before laying the

blocks.

In consequence of this procedure, ac-

cording to a paper by William A. Howell,

read at the recent Chicago convention of the

American Road Builders' Association, less

than a dozen spots adjacent to the street-car

tracks caused trouble from the shifting of

the sand. At the uneven rail joints the com-

pany was able to prevent further hammer-
ing by grinding down the joints and then

relaying the blocks in cement for a distance

of 1 ft. from the rail.

Remedy for Bleeding

Bleeding occurred when the temperature

reached 90 to 97 deg. Fahr. in the air, and
150 deg. on the pavement, but it was rem-
edied by sanding, which formed a crust, re-

moved early in the fall. It did not stick to

leather, track or cause particular comment.
Two kinds of oil were used, but so far the

difference is not discernible.

Expansion joints, IV2 in. wide were pro-

vided along the curb only. The blocks were
laid loosely and all soaked in water for 10

min. before laying. For this purpose 40 to

50 tubs were provided. This is the novel

feature of this pavement.

The street is 92 ft. wide between curbs

and 38% ft. between curb and rails. Plenty

of room therefore existed for traflSc plat-

forms 6 in. high, 85 ft. long and 6 ft. wide,

placed 2 ft. outside of the rails. They do

not interfere with vehicular traffic and have

elicited, it is said, a great deal of appre-

ciative comment.

%

timber framing—PART ELEVATIONS AND SECTIONS OF TOWER ON LONGITUDINAL AND TRANSVERSE AXES
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Electric Street Sprinkler Does
Work of Three Teams

Motor Vehicles Will Replace All Horse-Drawn
Equipment for Municipal Department Work

in Calgary, Canada

TWO of the eight electric trucks used
for nearly a year by the several munic-

ipal departments of Calgary, Canada,
have effected a daily saving of $24 in the
cost of sprinkling and flushing streets.

Cost records for these and the other six

machines have indicated such a substantial

saving by the use of the electrically pro-
pelled vehicles that they will replace all of
the horse-drawn equipment as the latter

wears out.

The electric trucks were supplied by the
General Motors Company and are three
1-ton trucks for the electric light, stores,

and street railway departments; two 3-ton

In a test the two trucks used by the street
cleaning department averaged 38 mi. each
per day of 9 hours' sprinkling, and 17 mi.
each per night of 8 hours' flushing. This
work cost $1.30 per truck for current dur-
ing the 17 hours.

Truck Specifications

The specifications for the 5-ton electric
sprinkler truck follow: Water capacity of
tank, 1200 U. S. gal. ; total length of tank,
160 in.; inside diameter, 51 in.; air com-
partment in forward end of tank, 36 in.
long—25 per cent of tank volume; pressure
in air tank, 65 lb.; total weight of tank,
3600 lb. ; tank provided with air and water
pressure, gage and pop safety valve in by-
pass connecting water space with air cham-
ber. The tank is filled by means of a 21/2-

in. water intake valve located in the center
of the rear drum-head. The water discharge
is controlled through lever gate valves

IN CALGARY ELECTRIC TRUCKS HAVE REDUCED THE COST OF STREET SPRINKLING

trucks for the waterworks and stores de-

partments; one 5-ton truck for the sanitary
department, and two 5-ton trucks for the
street cleaning department.
The electric sprinklers and flushers cost

$11,440. Each sprinkler does the work of
three teams and each flusher the work of
two teams.

During the summer months the sprinklers
and flushers are operated day and night
shifts of 9 hours' sprinkling by day, and 8
hours' flushing by night, at a saving of
about $24 per day of 17 hours over horse-:

drawn machinery. During winter months,
the tanks are removed and replaced by
boxes which will hold 6 cu. yd. of refuse.

Calgary has 1,300,000 sq. yd. of pave-
ment, covering 54 mi. of paved streets.

The full equipment for keeping this clean
consists of four horse flushers, four rotary
brooms, two squeegees, five horse sprinkling
tanks and two 5-ton electric motor trucks.

operated by hand at the driver's seat. The
two flusher nozzles may be worked together
or independently. The main outlet connec-
tion is a 4V2 in. standard pipe ; the flushing

nozzle connections, 2^/2 in. pipe.

The interest, sinking fund, depreciation
and special battery depreciation is not
charged direct to the different departments,
a special fund being set aside for this pur-
pose. In the report from the electric

vehicle department summarized herewith,
vehicle repairs for the month of March,
1914, were $387.36. This included a new
set of rear tires for one of the sprinkling

trucks, at a cost of $380 the pair.

Water Sterilization in Detroit cost

$5150.31 for the year ended June 30, 1914.

This is equivalent to 12^/^ cents per 1,000,-

000 gal. An average of 1 part of available

chlorine to 3,000,000 parts of water was
used.

Operating Costs and Fixed Charges for Eight Electric Trucks in Calgary, Canada
Monthly average

per vehicle

For
Vehicle No 1 2 3 4 5 6 7 8 March
Capacity, tons 1 l 3 3 5 5 5 1
Supplies $0.50 $0.50 $0.65 $0.65 $0.75 $0.75 $0.75 $0.50 $0.63
Repairs 23.71 36.29 13.37 168.90 370.29 387.36 11.98 120.56
Current- 11.68 11.97 16.78 14.63 54.01 19.82 12.34 1.87 17.89

Garage 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Oarage employees.. 28.75 28.75 37.75 37.75 42.75 42.75 42.75 28.75 36.25
Drivers' wages 80.00 75.60 99.15 72.45 80.00 80.00 80.00 20.70 73.49
Total maintenance. 107.22 163.11 177.70 304.38 557.80 540.68 157.82 61.82 258.82
Int. sk'ng fnd., dep. 50.83 50.83 68.33 68.33 84.16 92.91 92.91 50.83 69.88

Sp. Bat. Dep 14.58 14.58 23.61 23.61 27.78 27.78 27.78 14.58 21.79
Total charges, month 172.63 228.52 269.64 396.32 669.74 661.37 278.51 127.23 350.49
Total charges to date 1,933.03 1,955.85 2,468.76 2,417.52 2,997.29 3,033.54 2,564,58 885.59 2,282.08
Av. cost per month . 214.78 217.32 274.31 268.61 233.03 337.06 284.95 177.12 263.39
Days in service.... 26 26 27 24 26 11 26 16

Miles, month 796 649 525 562 696 180 403 140 494
Total miles 7,176 7,061 5,080 5,375 4,581 5,855 5,208 1,475
Months in service..9 9 9 9 9 9 9 5...

To
date

$0.63
28.90
14.45

10.00
42.01
79.24

175.23
71.01

22.21
268.45
268.45
268.45

615

Book Reviews
Parts 1 and II of the "Proceedings" of

the Seventeenth Annual Meeting of the
American Society for Testing Materials,
held at Atlantic City, June 30 to July 3,

1914, have been received. Part I contains
the committee reports and makes a 6 x 9-in.

book of 484 pages. Part II, which contains
678 6 X 9-in. pages, is devoted to the tech-
nical papers and the discussion thereof.

(American Society for Testing Materials,
0fl[ice of the Secretary, University of Penn-
-sylvania, Philadelphia.)

Mechanics of- Materials. By Mansfleld Merrl-
man. Cloth, 5H x 8% in.: 524 pages: 188 iUustra-
tiong. New York. John Wiley & Sons, Inc. $4
net.

This edition is practically the same as
the tenth edition, of 1905. Some changes
have been made in the discussion of testing

machines, and new matter has been added
on influence lines, curved beams, springs
and moment of inertia. The matter added
is given a very brief treatment. The effect

of the direct shear on the deflection of a

helical spring is not considered, although
this is an important consideration in the
case of closely wound springs.
The great popularity of this text is shown

by the fact that since the publication of the
first edition, in 1885, thirty-nine thousand
copies have been printed, and of this num-
ber sixteen thousand have been printed in

the last seven years. For almost thirty

years this has been one of the leading text-

books on this subject, and it bids fair to

continue in this position for many years to

come.

Fou.NDATiONS. By Malverd A. Howe, Professor
of Civil Engineering, Rose Polytechnic Institute.

Cloth, 6x9 in.; 110 pages: 55 Illustrations. New
York, John Wiley & Sons, Inc. $1.25 net
(Reviewed by F. H. Constant, Professor of Civil

Engineering, Princeton University, Princeton, N. J.)

This book of 110 pages is evidently in-

tended as a short elementary course on
foundations for the author's own classroom.
Many important topics are briefly and, of

course, very inadequately touched upon.
Following closely upon the publication of

two extensive treatises on the same sub-

ject, it covers no new ground.
Chapter 1 is on the explanation and sup-

porting capacity of soils. Chapter 2 treats

of wall and column footings of masonry,
concrete, steel I-beams and wood, and gives

formulae and numerical examples for the
design of such footings. The design of

rectangular concrete beams reinforced on
the tension side is just touched upon, and
is made possible by the use of a diagram.
Chapter 3 discusses piles and pile founda-
tions. The various types of concrete piles

are briefly described. Steel sheet piling

receives bare mention. Chapter 4 gives a

brief discussion of the maximum pressures

under chimneys and towers. Chapter 5 dis-

cusses bridge piers and abutments, various

types of cofferdams, open caissons and
cylinder piers, and the manner of unwater-
ing cofferdams, and illustrates several kinds

of pumps.
Chapter 6, entitled "Methods Employed

for Difficult Foundations," devotes fourteen

pages to the pneumatic caisson for bridges

and buildings, the open dredging and the
freezing processes, and will hardly prepare
the reader to handle very difficult problems
of this nature.

The book closes with an appendix con-

taining a collection of the formulae used in



118 ENGINEERING RECORD Vol. 71, No. 4

the text. A valuable feature is the list of

references at the close of each chapter.

The text and numerous illustrations are
clear and pleasing.

HiSTORT OP Rensselaer Polttbchnic Institotk,
1824-1914. By Palmer C. Ricketts. ED., LL.D.,
President and Director of Rensselaer Polytechnic
Institute. Cloth. 6 x 8H in. : 269 pages: illustrated.

New York. John Wiley & Sons, Inc. $2.50 net.

Rensselaer Polytechnic Institute is not
among the large or the wealthy engineering
colleges of the world. Even now its total

assets amount to less than $3,000,000, al-

though in the last decade of its 90 years
of life these assets have been multiplied by
five. Yet in point of the quality of instruc-

tion given, and the impression made on
engineering progress by its graduates and
professors, it has long been counted in the

foremost ranks of the world's engineering
colleges.

President Ricketts' book shows well what
confidence in and devotion to an ideal can
do toward building up the value of such an
undertaking. Stephen Van Rensselaer,

descendant of early Dutch landholders,

graduate of Yale, member of Congress and
veteran of the war of 1812, conceived the
idea of teaching the people of his district

and country by lectures and investigations

conducted at his own expense, and by the
founding in 1824 of the school which bears
his name, the application of science to do-

mestic and industrial problems. Such a
thing had scarcely been tried or even
thought of in any English-speaking coun-
try ; all science was in its infancy, and engi-

neering as a profession did not exist.

Amos Eaton was the man who made these
investigations, delivered the lectures and
carried on the work of instruction in the
school. To his ability as an investigator
and teacher, marked by the character of

pupils he attracted, the start of the school

is to be ascribed. Both of these men live

again in the first chapters of President
Ricketts' book.

The growth of the school is traced
through its incorporation in 1826, the
changes in its administration and methods
of instruction of the early '50's and its

phenomenal physical development following
the fire of 1904 to its present-day methods,
aims and equipment. Woven into its

history is an interesting story of the de-

velopment of student life.

The book is of great historical value to

educators, and should be a matter of in-

terest and pride to all the alumni of the
Institute, and, indeed, to all American col-

lege men.

The Pbesekvation op Structubal Timber. By
Howard F. Weiss, Director, Forest Products
Laboratory, U. S. Forest Service. Cloth, 6 x 9 in.

;

312 pages: 31 illustrations. New York, McGraw-
Hin Book Co., Inc., $3 net.

(Reviewed by C. M. Taylor, Superintendent of
Treating Plants, Central Railroad of New Jersey

.
and Philadelphia & Reading Railway, Port Read-
ing. N. J.)

In this book the author has compiled the
results of the major portions of the timber-
preserving investigations as carried on by
the laboratory at Madison, Wis. The book
deals with the industry in general and puts
the information in such shape that the engi-
neer and architect will be enabled to form
their own opinions as to the desirability

of using treated timber and the process that
should be used. It goes into some consid-

erable detail a.s to the mechanical equip-

ment of plants, although this portion of the
book has not been covered as well as experi-

enced operators would desire—especially the
point covered in advising the use of retorts

with only one door.

The article on the inspections of treat-

ments could have been more carefully cov-

ered, because more chance for errors of

judgment arises in that connection than
with any other part of the industry. The
cost of plants is based on a formula used
some years ago and ought to be revised,

because it does not include the full equip-

ment of a modern timber-preserving plant.

The chapter on prolonging the life of

crossties has much to commend it, and
maintenance engineers can well afford to

adopt some of the suggestions proposed.
The cost figures in connection with ties are
more nearly in accord with commercial
prices than is usually the case with Gov-
ernmental publications.

The author suggests a tilting cylinder for

impregnating the butts of poles and piling.

This seems the natural thing to do and it

is to be expected that some such practice

will result, with the increasing cost of pre-

servatives and the decreased cost of such
a means of treatment. As shown by the
author, there are many possibilities for its

application.

The chapter on paving blocks has some
very useful suggestions in connection with
treatment to prevent "bleeding" at no added
cost.

Discussions of the questions of sap stain

and fire protection, together with a very
conclusive article on the question of elec-

trolysis in connection with use of block sig-

nals where Burnettized ties are used, con-

clude the already instructive volume. A
complete list of wood-preserving plants, to-

gether with the names of firms producing
creosote and zinc chloride and the names
of companies equipped to build timber-
treating plants, forms a very useful appen-
dix. A list of 381 United States patents

on timber preservation, giving the names
and addresses of the inventors, the purposes
and numbers of the patents and the dates

issued, aiford a very good means of show-
ing how thoroughly inventors have at-

tempted to cover the field.

Resistance of Materials. By S. E. Slocum, B.

E., Ph.D., Professor of Applied Mathematics in the

University of Cincinnati. Cloth, 6 x 9 in. : 210
pages : 152 illustrations. Boston, Ginn & Com-
pany, $2.

(Reviewed by Melvin L. Enger, Assistant Profes-

Bor of Theoretical and Applied Mechanics, Univer-
sity of Illinois, Urbana, 111.)

According to the preface, "The chief

feature which distinguishes this volume
from other American textbooks on the same
subject is that the principle of moments is

used consistently throughout in place of the

usual calculus processes. By basing the

work on this principle it has been found
practicable to give a simple and obvious

treatment of many topics for which the

calculus is usually thought indispensable,

such as the calculation of moments of

inertia, the deflection of beams, the buck-

ling of columns and the strength of thick

cylinders. . . . The mechanics of mate-
rials is of such fundamental importance in

all branches of technology that it is impor-

tant to begin its study as early in the course

as possible. Heretofore it has been neces-

sary to defer it—awaiting the completion

of the calculus—until the junior year,

when the curriculum is already crowderl

with technical subjects requiring its appli-

cation. This text makes it possible for the

course to parallel or even to precede the

calculus. In addition, it makes the sub-

ject available for trade or architectural

schools where no calculus is taught."
The book is divided into fourteen sec-

tions. At the beginning there are 23 pages
of mathematical and physical constants,

which include the properties of I-beams,
angles and the like, logarithms, functions
of angles, bending-moment and shear dia-

grams, weights and the properties of mate-
rials of construction. At the end of each
section is a list of problems, forming in all

one of the best collections of problems in

this subject. Answers to the problems are

given at the end of the book.

The text is marred by the loose use of

terms, and by incomplete definitions. As
an illustration, "It is found by experiment
that as long as the stress does not pass

the elastic limit the deformation disappears

when the external forces are removed. If

the unit stress (or, more properly, the unit

deformation) exceeds the elastic lii^iit, how-
ever, then the deformation does not entirely

disappear upon the removal of the load, but
the body retains a permanent set." Here
we have elastic limit defined as stress, unit

stress and unit deformation. In another
place elastic limit is defined as a point on

the "strain diagram." The definitions of

bending moment and of vertical shear seem
to neglect the fact that these quantities

have signs as well as magnitude. Through-
out the book the term stress is often used
when unit stress is meant.
The proof of the general formula for the

deflection of beams, d = (static moment of

moment diagram) /E/, is not sufficiently de-

tailed for the average student. The equa-

tion permits the determination of the de-

flection of cantilever and simple beams un-

der various loadings without the use of cal-

culus. The author then presents an in-

genious method in which the equation for

the deflection of a cantilever beam under
various loadings is used, by means of which
the theorem of three moments for a con-

tinuous beam is easily derived. Even the

general case of a continuous beam carrying

concentrated loads on unequal spans, and
with supports at different levels, presents

no difficulty.

In the section on columns and struts an
approximate derivation is given of Euler's

formula. Rankine's formula, J. B. John-

son's parabolic formula and T. H. Johnson's

straight-line formula are given and dis-

cussed. Eccentric loading is treated by
means of the straight-line formula. Then
follow sections on torsion, spheres and cylin-

ders under uniform pressure, flat plates,

riveted joints and connections, reinforced

concrete and simple structures. In some of

these sections formulae are given without
proof. Seven of the eighteen pages on rein-

forced concrete are devoted to the mush-
room system. Nothing is given on hori-

zontal shear or on combined stresses.

All things considered, the book is a valu-

able addition to the literature on the me-
chanics of materials. As a reference book

it will be found more useful than some of

the more pretentious texts. The typo-

graphic work is excellent.

Free Coal for Alaska has been made
possible by an act of the Secretary of the

Interior, who has authorized opening in 10-

acre tracts to the people of the Territory all

coal lands except the Bering River and
Matanuska fields. The grants are for two
years, and it is only necessary to stake the

ground and apply to the local receiver for

the use of it.
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Remodeled High-Speed Mower Cuts

Large Weeds and Brush
By J. G. BENNETT

New Orleans Lake Shore Land Company

OFTEN contractors are put to consider-

able expense in clearing the weeds,
brush, and undergrowth which covers the

site of their operations. The ordinary
mower will not cut large weeds and brush,

but can be remodeled at a very slight ex-

pense so that it will do the work much

SICKLE BAR ON MOWER SPEEDED UP BY
GASOLINE MOTOR

cheaper and closer than it can be done by
hand. A gasoline engine is mounted on the
frame of the mower and used to speed up
the sickle bar. This makes the rate of mo-
tion of the mower and the speed of the
sickle bar independent. Thus the sickle,

running at a high speed, may be gradually
brought against a large weed or bush that
would choke the common horse-drawn
mower. The mower shown in the picture is

drawn by a gasoline tractor made from an
old "one-lunger" automobile. It cuts
bushes 1 in. thick and will clear from 5 to

10 acres of tough weeds in a day.

Contractor Places 84,450 Yards of

Masonry in One Month

IN the article entitled "Electrically Oper-
ated Contractor's Plant for Building

Kensico Dam," which appeared in the
Engineering Record of Jan. 2, 1915, and
also in the editorial comment thereon,
reference is made to the record volume of
masonry placed in a single month as being
65,290 cu. yd. This was the record for
May, 1914. Wilson Fitch Smith, division
engineer of the New York Board of Water
Supply calls attention to the fact that this
record was exceeded as follows: June,
1914, 76,970 cu. yd.; July, 69,550 cu. yd.;
August, 84,450 cu. yd.

Of the total amount placed in August,
1,310 cu. yd. were placed by a second shift.

Deducting this, the quantities for the
month of August are as follows:

This stands as the maximum perform-
ance of H. S. Kerbaugh, Inc., the contract-
or, for a month, but a most interesting
feature of this work from the standpoint
of plant efficiency, according to Mr. Smith,
is the high daily average maintained for
the whole season. From March 17 to Dec.
2, 1914, a total of 489,750 cu. yd. of ma-
sonry was placed in 221 V2 working days,
or an average of 2211 cubic yards per day
for the entire season.

No Obstacles Bothered This Drag-

Line Excavator

WHILE quietly "walking" from the
Ellsberry, Mo., depot to a drainage

ditch 21/2 mi. away, recently, a drag-line ex-
cavator encountered a ditch 60 ft. wide and
9 ft. deep, obstructing its path, and as
there were no bridges of sufficient strength
over which the excavator could continue its

journey in safety, the machine borrowed
earth by means of its 60-ft. boom and 3-yd.
bucket, filled in the creek, walked across
and then turned around and removed the
^material which it used to cross the stream
and continued on its way. Only one day
was required to fill in the stream at the
crossing point, walk across, and remove
every vestige of its temporary crossing.

The excavator, a Monighan, is owned by the
W. E. Callahan Construction Company, of

Omaha and Kansas City.

was used as a drag to dredge under bridges
when the derrick boat could not reach. The
derrick boat was the usual three-line A-
frame rig, handling an orange-peel bucket.
To operate the dipper the boom was set at
the desired height, the boom fall clamped
off and removed from the drum. The line

marked 1 on the cut was put on the drum
in place of the boom fall. The closing line
of the orange-peel was taken out of the
block on the end of the boom and attached
to the dipper bail ; it is marked 2. The
trip line of the orange-peel, marked 3, is

Dredge Dipper Rigged as Drag
By O. S. PROCTOR

Superintendent, Canal Construction Company,Inc.,

Hyde Park, Mass.

THE accompanying view shows clearly a
good use to which a %-yd. dredge dip-

per was put by the Canal Construction
Company on the Neponset River improve-
ment work in Massachusetts. The dipper

DREDGE DIPPER RIGGED AS DRAG

fastened to the front end of the top leaf

of the dipper. The bight of line 1 passes
through a block on the left side of the
bridge, not shown in the view. This block
is anchored by a shackle, through which is

run a wire line spanning the channel to be
dredged. Hand lines to each bank are used
to slide this block along this wire line, so
that the dipper can be made to take suc-
cessive cuts until the whole channel has
been dredged.

The trigger, marked A, made of two flat

.\uniber working days (8 hours).... 26%
Total masonry placed in dam 83,140 cu. yd.
Average amount of masonry per day. 3,137 cu. yd.
Best day's worit 3,572 cu. yd.

THIS EXCAVATOR PLACED FILL IN STREAM BED, WALKED ACROSS EMBANKMENT, AND RESTORED
CHANNEL TO ORIGINAL CONDITION IN ONE DAY
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steel bars, is hinged at the back of the

dipper and tiled just behind the hinge to

the latch. With the dipper in the position

shown, a slight additional pull on line 3

will force this trigger against the block and
draw the latch, tripping the bucket. All

lines are then slacked till the dipper strikes

bottom. The outhaul, 1, is then tightened.

As can be readily seen from the point

where the end of this line is attached, the

dipper sits on its door while being dragged
to place for a new cut. While in this posi-

tion a strong spring on the back of the door
shoves the latch home. When dragging the

dipper back under the point of the boom
with line 2, a slight tension on line 1 keeps
it from turning around or from tipping for-

ward over the teeth. The only other altera-

tion made to the dipper is the device for

holding the bail rigid. This can be seen in

the cut, and consists of two bent straps

riveted to the bail and to the top of the

dipper.

Suspended Beam Forms—Their Ad-

vantages and Disadvantages

By SIDNEY DIAMANT
Consulting Engineer, New York

FROM time to time are proposed con-

crete beams so designed that in their

construction the necessity of wood shoring
under the forms is eliminated. To facili-

tate this the reinforcing steel is made to

carry the dead load of the floor system, con-

sidering the former as acting alone and in-

dependent of its combined effect when
bonded with the set concrete. Generally
the regular bar reinforcement is replaced

by a latticed steel truss of a depth permit-
ting the covering of its top and bottom
flanges with l>2-in. thick concrete.

There is an economic depth for the truss
to resist the stresses developed only by
the dead load or weight of the construc-
tion. However, this depth may be some-
what reduced because of the greater value
of the truss in the completed reinforced

FpRM SUSPENDED FROM BEAM

beam to resist stresses developed by the
total load. As this type of construction
seems advantageous in many cases, espe-
cially when long spans have to be built, the
writer has made a careful analysis of the
design of such beams, their advantages
and disadvantages. The following case was
assumed: A 10 x 19-in. reinforced-con-
crete' beam, previously calculated, is modi-
fied to meet the requirements for the use
of suspended forms. The forms are iield

by wires passing through the space be-

tween adjacent chord angles and provided
top and bottom with half-round bearing
bars, as shown in- the accompanying draw-

ing. Previously cast concrete blocks insure

the proper relation between truss and form.
To release these forms it is necessary only

to drive out the lower bearing bar and
clip the suspension wires.

The weight of the 16-in. steel truss, cal-

culated for dead load only and not including
impact due to depositing concrete, is 17
per cent higher than the steel bar rein-

forcement of the original beam, figured as
a constrained member. Because of the dis-

tribution of the truss metal, the center of
gravity of the steel is raised considerably,

thus decreasing the effective depth of the
beam by 40 per cent. Consequently, when
the steel in this truss is applied to resist

the total moment in the reinforced-concrete
beam, it is found to be 35 per cent too
small. The ratio of beam depth to slab

thickness develops a width of T-flange of

One-Drum Hoist Operates Grab-

Bucket without Derrick

ENGINEERS in British East India de-

vised the gantry illustrated herewith.

A one-drum hoist on a barge, without a
derrick, does the work usually requiring in

America the use of a three-line derrick

boat. Double-cylinder piers were sunk at

this bridge, which was constructed over
the Sittang River in lower Burma. Lest
American contractors object that British

methods are slow, it is to be noted that the
first train passed over this bridge in

August, 1907, twenty-two months after

ground had been broken. In that time
twenty of these cylinders, 10 ft. in diam-
eter, had been sunk to an average of over
55 ft. penetration each, beside the steel

erection and the construction of abutments.

BRIDGE PIER EXCAVATION WITH ONE-DRUM HOIST AND GANTRY

over twice that permissible by New York
building code regulations. The maximum
deflection of the truss under its full load

of wet concrete is % in. This is scarcely

noticeable over the 26-ft. span of the beam,
but when impact is considered, this deflec-

tion will undoubtedly increase to about 1 in.

Considering this type of construction the

following advantages may be claimed: (1)

Available clear space below the forms, per-

mitting the flnishing of the floor below and
providing room for the building of new
forms. (2) Cost of timber posts elim-

inated. (3) No delay in waiting for the

concrete to set before removal of posts,

which are to be used again in the upper
construction.

The following disadvantages exist: (1)

More steel is required. (2) Excess of steel

not again available for use in the upper
construction as in the case of wooden shor-

ing. (3) Damage to forms and leaking will

result from excessive and varying truss de-

flection during deposition of concrete. (4)

Varying deflection during normal condi-

tions of erection will prevent constant con-

tact between steel and concrete, thus pre-

venting proper setting of the concrete and
bonding of the component parts.

As may be seen the gantry is so built that
the trip line may be hung between or out-

side the cylinders. This work was de-

scribed at length on Oct. 5, 1914, before the
Society of Engineers (British) by A. Stew-
art Buckle, who was both the engineer and
the actual builder of the bridge.

Lime for Water Softening is being used

in New Orleans, St. Louis, Cincinnati, Co-

lumbus, Oberlin, Ohio, McKeesport, Pa.,

Fargo, N. D., and many smaller cities. Sagi-

naw, Mich., and Cleveland will adopt this

form of treatment.

Concrete Mixer Serves as a Hoisting

Engine for Excavated Earth
By SIDNEY K. EASTWOOD

Owego, N. Y.

ON a small construction job the excava-
tion for an underground concrete coal

hopper was materially helped by using the

concrete mixer on the work as a hoisting

engine for raising the buckets of earth
from the pit. The line from the bucket was
run up to a block fastened over the excava-
tion and then down to the ground where it

passed around a snatch-block and thence to

the drum of the concrete mixer. The rope
was fastened to this drum. To operate as

a hoist the mixer was started and the rope
allowed to wind up on the drum of the

mixer.

The weight of the bucket was found
to be sufficient to unwind the rope and let

the bucket fall when the bucket was going
down empty. To lower a loaded bucket a

brake for the outfit was made by putting

a plank between the drum and the frame of

the mixer and using it as a lever to retard

the rotation of the drum.
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Railroads Need Protection as

Well as Regulation
E. H. Lee Thinks They Are as Well and Honestly
Managed as Other Industries, and Must Prosper

if the Country Is to Prosper

THAT railroad prosperity is essential to
general prosperity, that dishonest man-

agement of railroads is no more common
than dishonest management of other indus-
tries, and that the public has no right to
demand greater efficiency of the railroads
than of its own Government, were conten-
tions made by E. H. Lee, vice-president and
chief engineer of the Chicago & Western
Indiana Railroad, and president of the
Western Society of Engineers, at the annual
dinner Jan. 13 of the society. Mr. Lee ad-
mitted the justice of railroad regulation, but
deplored the absence of adequate protection
to the railroads. He did not doubt the
honesty or sincerity of the Interstate Com-
merce Commission, but observed that most
of its members lacked practical experience
in railroad administration, that its duties
were entirely beyond its capacity, and that
in occupying its time with detail it had in
great part failed in its larger problems. He
closed with an appeal to engineers to
demonstrate that the obligation to protect
equals the right to regulate. Extracts from
his address follow:

"The principle of the regulation of rail-
roads by the Government is accepted by all
as just and right. Therefore, obedience is
to be expected. But equity requires that
obedience by the railroads shall be accom-
panied by adequate protection.

The Alleged Sins of the Railroads

"The railroads in the past have been
charged with many errors of omission and
commission. These charges fall into three
general classifications—that the raih-oads
are over-capitalized, that railroad men are
dishonest, and that railroad administration
is inefficient. Thoughtful men observe that
all new enterprises in the commercial and
business world are started on credit, that
they involve large elements of risk and that
the rewards of any enterprise should be in
proportion to the risk. Railroad companies
were formerly considered private enter-
prises, and their status as such has only
recently been changed by the decisions of
the courts. Therefore, until recent years,
in common with all business, their owners
have expected profits in proportion to the
risks assumed. Even so, the fact remains
that most of the capital subscribed by the
men who originally financed the railroads
has been entirely lost to them. Further,
that railroad capitalization today is repre-
sented by actual value, is accepted as a fact
by very many of the best informed men of
the country.

"Some railroad men have been dishonest,
but thoughtful men observe that rascality
is not peculiar to the railroads, and that
rogues are found in all the various walks
of life. The iteration and reiteration of
charges of over-capitalization, dishonesty
and inefficiency is diminishing, and the chief
purveyors of these charges at present are
men from that noble band of patriots who
are public spirited 'for revenue only.'

agriculture, a foundation of National well
being, our farms, a few short years agov.rgm soil the most fertile on Ihe globenow produce an average yield of less than
15 bu. of wheat per acre, while elsewhere
tillage areas cultivated for hundreds of
years treble our average production.

Interstate Commerce Commission

_

"No thoughtful man can question the
honesty or sincerity of our Interstate Com-
n^rce Commission, nor the ability and
efficiency of certain of its members. He
observes, however, that most of its members
ack practical experience in the actual prob-
lems of railroad administration. He notes
that the commission is overwhelmed with a
prodigious burden of detail—most of it self-
imposed, the remainder imposed by Con-
gress—the sum total of which is entirely
beyond the capacity of any such body, as a
mere question of physical endurance. He
also notes that the commission has in great
part failed to generalize its great and press-
ing problems, largely occupying its time
with fussy detail. He remembers that the
efficiency of the commission has been called
in question in an official way by at least one
of its own members. Can the thoughtful
man be criticised, therefore, if he detects
the irony of a situation in which the com-
mission attempts to assume the role of in-
structor in efficiency? The thought to be
emphasized is not that the railroads are
perfect, or even approximately so, but that

'relatively the efficiency of our railroad ad-
ministration is probably far greater than
the average efficiency of either Government
or of most other business activities.

Hopeful Signs

"One of the most hopeful signs of the
time is the fact that judging from current
indications not only the Interstate Com-
merce Commission but also the business
man and the man in the street are begin-
ning to realize that the prosperity of the
railroads, while of importance to their
security holders and to the men who work
upon them, is of far larger importance to
the general well-being of the country.
They are beginning to realize that the rail-
roads starved will be in the case of the old
horse which was taught to eat shavings,
but which died just as his education was
completed, thereby effectually removing his
master's only agent of transportation.
They are coming to see that it is neither
fair nor reasonable to seek to enforce upon
the railroads standards of honesty and
efficiency vastly higher and more rigid than
those applied to either business of other
kinds, or to Government itself.
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Government Inefficiency

"Our country in its government, our busi-
ness in its modes and methods of procedure,
even our system of education, are character-
ized by inefficiency. Through inefficiency in

What Engineers Can Do
"The engineering profession is intrinsic-

ally a profession of efficiency, and in so far
as any of its members fail of true efficiency,

in that degree do they fail as engineers.
With the abounding opportunities lying
on every hand for our work as thus de-

fined, how can we as engineers be other
than sanguine as to the future? And shall

we not also bear our part in helping to cre-

ate conditions which shall make for the re-

turn of general prosperity by calling atten-
tion to the fact that the prosperity of the
railroad, equally with the prosperity of the
farm, spells general prosperity, and by
demonstrating to our friends and neighbors
as opportunity may offer the truth of the
equation that the obligation to protect
equals the right to regulate?"

Rules for Special Technical
Committees

Adopted by Board of Direction ofAmerican Society
of Civil Engineers- Appointment, Govern-

ment and Procedure

RULES for the appointment, government
and procedure of .special committees

have been adopted by the board of direction
of the American Society of Civil Engineers,
islightly condensed, they are as follows •

Authorization.~The authorization of
special committees is prescribed by the con-
stitution of the society. All special com-
mittees are subject to these regulations.
The object of a special committee is to in-
vestigate and report upon the engineering
subjects defined in its title or in an explana-
tory tatement by the board.
Persownei.—Appointments on committees

are made by the board of direction from
amongst members of the society and will
continue from year to year, except when
changes are announced by the board. Be-
fore members are appointed the board shall
have their assurance that the work of the
committee will have their interest and co-
operation. A member who does not take an
active interest in its work and does not
regularly attend its meetings during the
year, nor render adequate service by cor-
respondence, may be relieved, and the va-
cancy filled by the board. A member may
withdraw upon request in writing to the
secretary.

After the board of direction has ap-
pointed the chairman of a special commit-
tee, the board will consult with the chair-
man as to the personnel of the committee.
Additional appointments on existing com-
mittees shall be made only on the recom-
mendation or with the approval of such
committees.

Funds.—The chairman of each special
committee, as soon after the appointment
of the committee as possible, shall prepare
a budget of itemized expenses covering the
requirements of the committee for the re-
mainder of that year, and thereafter he
shall submit a budget not more than 10
days after the annual meeting of the so-
ciety. These budgets shall be scrutinized
and such appropriations approved as may.
in the judgment of the board of direction,
be considered expedient. All bills sub-
mitted by a special committee shall be ap-
proved by its chairman and secretary.

Expenses.—Expenses for items other
than stationery and postage shall not be
assumed by the society, unless such ex-
penditures were incurred in pursuance of
previous authorization of the board or re-
ferred to in the annual budget. Extraor-
dinary expenses, such as purchase of in-
struments, salaries of special employees and
traveling expenses, must be specifically au-
thorized and approved by the chairman of
the committee. The chairman of each spe-
cial committee shall return its tangible
property and records to the society on the
completion of its work.

Officers.—The officers of special commit-
tees shall be a chairman, appointed by the
board of direction, and a secretary, elected
by the committee, who shall assume their
duties immediately after appointment.

Duties of Officers.—The chairman shall
preside at all meetings of the committee,
appoint all subcommittees unless otherwise
directed, and be ex-officio a member of all

subcommittees.
The secretary shall be expected to attend
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all meetings of the committee, keep a roll

call of the members in attendance and re-

cord the minutes in a book kept for that

purpose.

Ca) He shall conduct the correspondence,

receive all communications addressed to the

committee and furnish each member a com-
plete copy of all communications.

(b) He shall read the minutes at all

meetings, and shall issue notices for all

meetings and promptly inform subcommit-
tees of their appointments and duties.

(c) He shall keep a memorandum of all

expenses of the committee. He shall pre-

pare an abstract of the minutes of all meet-

ings and forward same to the board of di-

rection for publication in the monthly "Pro-

ceedings," and shall perform such other

duties as may be required of him.

Meetings.—The committee shall hold a

meeting as soon as practicable after its ap-

pointment ,at which time subcommittees on

organization and scope of the work contem-

plated shall be appointed. At least two reg-

ular meetings of the committee shall be held

each year, the time and place to be fixed by
the chairman. Special meetings may be

called at the option of the chairman or at

the request of the majority of the commit-
tee, due notice of such meetings to be given

to the secretary of the society and to the

members of the committee.

Reports.—No final action on committee
reports may be taken except at a meeting
called for that purpose. Final reports shall

receive the approval of a majority of those

voting. Dissenting members may present

minority reports individually or jointly.

Those refraining from voting shall be
named in the report. The reports of spe-

cial committees shall be filed with the sec-

retary of the society at least sixty days
before the annual meeting.

Amendments.—Changes in the above
rules may be adopted by any committee only

upon the approval of the board of direction.

American Society Holds Sixty-

second Annual Meeting
G. A. Harwood Defeats Frederic Molitor in Contest

for Director—Financial Report Shows Net
Reserve Fund of $30,000

HARDLY a ripple occurred to disturb

the orderly and conservative procedure
at the business session of the sixty-second

annual meeting of the American Society of

Civil Engineers, held Jan. 20 at the society

house in New York City. Unlike last year,

there were no constitutional problems to be
solved, and the meeting contented itself

with a slight improvement in the wording
of the only amendment brought up before
voting to have it submitted to a letter ballot.

The canvass of votes for directors of the
first district showed a sweeping victory for

the conservative element in the election of

G. A. Harwood over Frederic Molitor. All

but one of the ten special committees sub-
mitted reports of some sort, ranging from
formal printed reports to brief informal
statements of the work of the year. All

of the committees were continued for an-
other year. The board of direction reported
a reduction in the society's mortgage debt
and an increase in the reserve fund, leav-

ing an excess of the latter of $30,000. An
hour after the adjournment of the meeting
at 12.30 p.m. 743 registration cards had
been given out.

The annual report of the board of direc-

tion for 1914 .showed a gain in member-

ship of 406, the total for Dec. 31, 1914,

being 7678, as compared with 7272 at the

close of 1913. The library now contains

24,632 bound volumes, 46,255 unbound vol-

umes, 7688 specifications and 4889 maps,
photographs and drawings—a total of

83,464 and a gain of 3608.

Twenty-seven meetings, at which the at-

tendance was about 5450, were held during
the year. All of them were held at the so-

ciety house. At these meetings twenty-

nine formal papers, nine of which were il-

lustrated with lantern slides, were pre-

sented, in addition to five published but not

discussed in any meeting. The number of

members and others who took part in the

preparation or discussion of these papers

was 275.

Financial Condition

During the year $20,000 was paid on the

mortgage of the society, reducing the debt
to $60,000. Ten additional New York City

bonds (par value $10,000) were purchased,
so that the society now has a reserve fund
of $90,000, par value, on which the interest

is $1350 more than that paid on the mort-
gage. The board points out that this re-

serve fund should be steadily increased to

offset the depreciation on the society house.

The amendment mentioned had to do with
changes in the nominating committee and
the districting therefor. Gardner S. Will-

iams introduced an amendment to the

amendment io include all living past-presi-

dents on the committee, instead of only the

last five. His motion was defeated, and it

was voted to submit to letter ballot the orig-

inal amendment with the slight improve-
ment in English already mentioned. Sec-

retary Hunt having testified that it had
been drawn up carefully by a committee
appointed for the purpose.

A set of rules adopted by the board of

direction for the appointment, government
and procedure of special committees was
read by Secretary Hunt. These rules ap-

pear under a separate head on the previous

page.

Progress of Special Committees

The three special committees on materials

for road construction, steel columns and
struts, and compensation of engineers sub-

mitted the progress reports already printed.

These reports were all accepted with little

or no comment. Progress reports not yet

printed from the committees investigating

the bearing power of soils and stresses in

railroad track were similarly received. R.

A. Cummings, chairman of the former com-
mittee, merely discussed certain sections of

the comprehensive report of his committee.

The report of the committee on stresses in

railroad track, read by Prof. A. N. Talbot,

was a concise account of the work to date

f)f that committee in co-operation with the

similar committee of the American Railway
Engineering Association, touching upon the

complexity of the problem, the development
of instruments for measuring the stresses,

and the beginning of actual tests on the

Illinois Central Railroad at Champaign, 111.

These tests have already proved the practi-

cability of the apparatus used.

F. H. Newell, chairman of the committee

on a National water law, and Col. C. M.
Townsend, chairman of that on floods and

flood prevention, reported the same diffi-

culty in getting concerted action from their

committees on account of the wide geo-

graphical distribution of the members. Mr.

Newell mentioned an equal mental separa-

tion of the members which had thus far
precluded agreement on fundamental prin-

ciples. The flood committee has had three
meetings, and a subcommittee has already
prepared a rough draft of a report.

The valuation committee, whose work has
been somewhat disrupted by the death of

two of its members and the resignation of

a third, stated through its chairman, F. P.

Stearns, that two three-day meetings have
been held recently, but that there was noth-

ing at present to be reported. The com-
mittee on engineering education reported

that the Carnegie Foundation had taken up
the work assigned to the committee and
that the committee's function would there-

fore henceforth be to assist the Foundation.

A resolution introduced by Col. John A.

Ockerson was adopted to the effect that the

society should be suitably represented at

the opening of the Panama Canal.

Prof. Charles D. Marx spoke of the his-

tory of the International Engineering Con-
gress, and made an appeal for better sup-

port of it by the members of the society.

Engineers of other nations have thus far

responded much more liberally than those

of the United States, considering relative

populations and distances from San Fran-
cisco.

Prizes

In the announcement of prize awards for

papers presented during the year the com-
mittee stated that there were other papers
considered almost equally valuable, and spe-

cially mentioned that of W. E. Lilly, who
could not be awarded a prize because of

non-membership. The awards were as fol-

lows: Normal Medal, to C. M. Saville, for

his paper on "Hydrology of the Panama
Canal"; J. James R. Croes Medal, to J. B.

Lippincott, for that on "Tufa Cement as

Manufactured and Used on the Los Angeles
Aqueduct"; Thomas Fitch Rowland Prize,

to H. T. Cory, for that on "Irrigation and
River Control in the Colorado Delta" ; James
Laurie Prize, to S. T. Wagner, for that on

"The Elevation of the Tracks of the Phila-

delphia, Germantown & Morristown Rail-

road, Philadelphia, Pa."; Collingwood Prize

for juniors, to J. S. Longwell, for partici-

pation in the preparation of the paper "Ex-
periments on Weir Discharge," W. G. Stew-
art, who collaborated with him, being ineli-

gible for the prize on account of non-mem-
bership.

Officers

Officers for the coming year were elected

as follows: President, Prof. Charles D.
Marx ; vice-presidents, Daniel Bontecou and
Clemens Herschel; treasurer, Lincoln Bush;
directors—district 1, J. V. Davies and G. A.
Harwood; district 4, J. E. Greiner; district

6, J. F. Coleman and J. B. Hawley; dis-

trict 7, H. S. Crocker; members of the

nominating committee, Charles Hansel, J.

W. Rollins, Jr., J. A. O'Connor, W. C. Gush-
ing, Alexander Maitland, Jr., P. H. Nor-
cross and Charles Derleth, Jr. The vote for

directors of district 1 was as follows : J. V.
Davies, 3013 ; Frederic Molitor, 1188 ; G. A.

Harwood, 2192.

Announcement was made that the annual
convention will be held in San Francisco,

Sept. 15-19, immediately preceding the In-

ternational Engineering Congress. The
other three National engineering societies

will hold similar conventions in San Fran-

cisco at the same time, and a movement i.<

under way to run a special train from New
York to San Francisco, leaving New York
about Sept. 10.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Uniform Filter Statistics Are
Now Possible

Committee of New England Waterworks Associa-

tion Submits Final Report Recommending

Standard Forms for Water Analyses

Uniformity in reporting statistics of water
purification plants throughout the country will

be possible as the result of the work of a

committee of the New England Waterworks
Association, consisting of Professor Geo. C.

Whipple, chairman; Robert Spurr Weston,

Francis D. West, Prank W. Green, and G. E.

Lochridge, which submitted its final report

at the annual meeting of the association held

at the Hotel Brunswick, Jan. 13. Among other

changes the report recommends that the use

of the term "grains per gallon" be superseded

by "pounds per million gallons" in referring to

the treatment of water by chemicals. A set

of standard forms for reporting the results

of water analyses was presented with the re-

port. The principal features of the com-

mittee's work are commented upon in the edi-

torial columns of this issue.

New OflScers Elected

The following officers have been elected to

serve for the ensuing year: Leonard Metcalf,

consulting engineer, Boston, president; James
Burnie of Biddeford, Me.; Carleton E. Davis

of Philadelphia, George F. Merrill of Green-

field, Mass.; Caleb M. Saville of Hartford,

Charles W. Sherman of Boston, and William F.

Sullivan of Nashua, N. H., vice-presidents.

The additional members of the executive com-

mittee are Edwin C. Brooks of Melrose, Mass.

;

Samuel E. Killam of Boston, and George W.
Batchelder of Worcester. Other officers are;
Willard Kent of Narragansett Pier, R. I.,

secretary; Richard K. Hale of Boston, edi-

tor; Lewis M. Bancroft of Reading, Mass.,
treasurer.

At the meeting Desmond Fitzgerald, con-

sulting engineer of Boston, showed and de-

scribed a series of colored lantern slides of

his travels.

President Wilson to Open Panama
Canal March 10

President Wilson will formally open the

Panama Canal on March 10, according to in-

formation received from Franklin D. Roose-
velt, assistant secretary of the navy. The
President will pass through the canal on board

the battleship "Oregon."

Supreme Court Upholds Workmen's
Compensation Law

The Supreme Court of the United States

handed down a decision Jan. 4 upholding the

constitutionality of the Ohio Workmen's Com-
pensation Law. The constitutionality of this

law was attacked on the ground that it ex-

empted employers of less than five persons.

The Supreme Court held, however, that this

exemption could properly be made by the Ohio

Legislature and did not violate the constitu-

tion. The decision was han'ded down in the

case of Harry O. Blagg against the Jeffrey

Manufacturing Company of Columbus.

Fire W^recks Roebling Insu-

lated Wire Plant

Intense Heat Fuses Cast-iron Columns in Brick

Building at Trenton, N. J.—Structure

Is Total Wreck

Fire of unknown origin completely destroyed

the insulated wire plant of the John A. Roeb-

ling's Sons Company, at Trenton, N. J., on the

night of Jan. 18. It started near the center

of the main building, which was U-shaped in

plan. One leg and the connection were four

stories in height, 65 ft. in width, 475 ft. and
350 ft. in length respectively. The other leg,

102 ft. in width and 325 ft. long, was two
stories high. There was a basement under the

entire building.

The building was built of brick with pilas-

tered walls. Double wooden floors were car-

ried on longitudinal joists supported by trans-

verse steel girders and cast-iron columns. The
tin roofs were on heavy sheathing and purlins

supported on wooden trusses.

In the four-story portion were stored large

supplies of highly inflammable fluids and bitu-

minous materials used in the manufacture of

insulating compounds. These, naturally, made
the fire exceedingly hot and furthered its

spreading to adjacent parts of the building.

In spite of the excellent work of the fire de-

partment, the flames gained such headway in a

short time that on account of the high wind
and flying sparks it was necessary for the fire-

men to devote their attention to the adjacent

section of the city to prevent the fire from
spreading. In addition to the city service and
equipment the company maintained a high

INTERIOR VIEW OF FOUR-STORY LEG OF ROEBLING BUILDING THAT HOUSED THE WIRE INSULATING PLANT AT TRENTON,
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pressure fire line, entirely surrounding the

building, with hydrants at frequent intervals

supplied from two pumps.
The building is a hopeless wreck, showing

the forcing out of the walls, the bent and
twisted steel and the broken cast-iron columns,

typical of conflagrations in combination steel

and brick buildings. The broken columns in

the four-story leg clearly indicate that their

failure has been due to heavy eccentric mo-
ments caused by the weight of the twisted

steel. In places, where the connections be-

tween columns and girders appears to have

been weak, the columns still stand. In one

place, where the heat must have been intense

enough to soften the cast iron, the expansion

of the girder has bent the colun<n considerably.

Cast Iron Columns Fused

In the two-story leg, where the lead insulat-

ing plant was located, the fire in the bitumi-

nous parts of the insulated wire was hot

enough to fuse the cast-iron columns and drip-

pings of molten metal are clearly visible on the

remaining parts of the shafts. On Jan. 20,

when tiie representative of the Engineering
Record visited the plant, the building was still

too hot to enter and the inclination of the

standing portions of the brick walls made it

dangerous to go too close. It could, therefore,

not be definitely ascertained whether these

drippings were cast iron or lead, but judging
from the stubs of the columns, clearly showing
that fusing had taken place, it is unlikely that

lead could have congealed so near the top of

the stab.

Between the legs of the main building was
located a carpenter shop, housed in a frame
building and provided with an asbestos roof.

This building was the last to catch fire in spite

of the intense heat from the adjacent confla-

gration.

The portion of the plant destroyed was de-

voted entirely to the manufacture of insulated

wire for electrical purposes. The shops and
machinery for the manufacture of all kinds of

wire rope and bare iron, steel and copper wire
were not damaged and are running.

Western Engineers to Attack Archi-

tects' Control of Structural Work
The architects' license law passed in Illinois

eighteen years ago before the specialty of

structural engineering had become a profes-

sion places in the hands of architects the posi-

tive control of the design and construction of

buildings in Illinois. Structural engineers are,

therefore, able to practise only as employees
of architects.

The legislative committee of the Western
Society of Engineers, in Chicago, is endeavor-

ing to remove the handicap imposed on struc-

tural engineers by the present architects' law.

It is necessary for this purpose to secure im-

mediately a concise and comprehensive defini-

tion of a structural engineer as distinguished

from an architect. Readers of the Engineering
Record are requested to send in a definition in

order that the bill may be properly; drawn.

City Engineers to Lecture at

Evening Classes
In accordance with the plan, announced in

the Engineering Record of Dec. 26, page 682,

for offering to engineers and assistants in the

employ of New York City evening class in-

struction in engineering and allied subjects,

the following men have been selected to deliver

lectures during the year:

John T. Fetherston, commissioner of street

cleaning; J. Waldo Smith, chief engineer.

Board of Water Supply; Rudolph P. Miller,

formerly superintendent of buildings; E. P.

Goodrich, consulting engrineer. Borough of
Manhattan ; A. D. Flinn, deputy chief engi-

neer. Board of Water Supply; George W. Till-

son, consulting engineer. Borough of Brook-
lyn; S. W. Hoag, Jr., deputy chief engineer,

Department of Docks; and Arthur S. Tuttle,

deputy chief engineer, Board of Estimate.

Professor Marx, American
Society's New President

Engineer, Educator and Former Mayor of Cali-

fornia City Recognizes Human Element

in Engineering

Prof. Charles David Marx, whose election

to the presidency of the American Society of

Civil Engineers was announced at the annual
meeting in New York this week, was born in

Toledo, Ohio, on Oct. 10, 1857. His attendance
in the public schools of that city was inter-

rupted in 1863, when he went to Amsterdam
with his father, who had been appointed

THE NEWLY ELECTED PRESIDENT OF THE AMERI-

CAN SOCIETY OF CIVIL ENGINEERS

PROF. CHARLES DAVID MARX

American Consul at that point by President

Lincoln. In 1866 he returned to Toledo and
after finishing school there was sent to the

Karlsruhe Real Gymnasium in 1871, from
which he graduated in 1876. Entering Cornell

in that year he took the degree of B. C. E. with

the class of 1878.

After leaving Cornell he returned to Karls-

ruhe and in 1881 passed the examination for

diploma at that institution. During 1880-81 he

.served as assistant to Prof. R. Baumeister
and after the conclusion of his work he be-

came, successively, levelman, transitman and
draftsman on the proposed extension of the

Boston, Hoosac Tunnel & Western Railroad,

between the Genessee River and Niagara
Falls. In this work he was engaged until

1882, when he became assistant engineer of

the Mis.souri River improvement. During 188:?-

84 he was assistant engineer in charge of the

Osceola Bar improvement on the Mississippi

River.

During the period of 1884-90 he served

as assistant professor of civil engineering at

Cornell University and also acted during

this time as chief inspector of public im-

provement for Rochester, N. Y., and as prin-

cipal assistant engineer under the late Emil
Kuichling in designing the east side trunk

.sewer for Rochester. He was also engaged as

consulting engineer with the late Professor

Galbraith for Smith estate at Trenton Falls.

He left Cornell to become professor of civil

engineering at the University of Wisconsin
during 1890-91. In 1891 he went to Leland
Stanford, Jr., University, where he has since

occupied the position of professor of civil engi-
neering. In connection with his work at Stan-
ford he has served as consulting engineer on
a number of water projects for municipal erec-

tion and power purposes, and recently assisted

in drafting the California water power bill

which was adopted at the last election.

Professor Marx is a past-president of the

Pacific Coast Association of Consulting Engi-
neers, an organization which he represented as

a delegate at the International Association of

Consulting Engineers in Europe in the sum-
mer of 191.3. He is also a past-president of

the San Francisco Association of member.s of

the American Society of Civil Engineers. In

the parent society he has served on the bonrd
of direction, on the nominating committee and
as vice-president. For several years he has

found time to take an interest in the public

life of Palo Alto, Cal., where he resides, having
served on the board of trustees, board of pub-

lic works and as mayor. As chairman of the

California State Water Commission, Professor

Marx accomplished monumental work in the

codifying and defining of water rights, and
the report of the commission is considered as

marking an epoch in the State's development.
Professor Marx's most important work, how-

ever is conceded to be in the training of engi-

neering students, in which field he has been emi-

nently successful. A recent review of his work
at Stanford points out that he "has always stood

for a broad view of engineering problems so

that his students become not merely computers
of strains, but are taught to exercise judg-

ment as a fundamental of engineering practice.

His recognition of the human element in engi-

neering has accomplished much in the foster-

ing of closer relations among engineers."

Millions Spent for New York
Subways During 1914

Public Service Commission, in Annual Report An-

nounces That Sixty-Four Sections of New
Transit System Are Under Contract

In the eighth annual report of the Public

Service Commission to the New York State

Legislature it appears that contracts for the

New York City subway work awarded in the

year 1914 aggregated more than double the

amount of those awarded in the previous year,

the figures for 1914 and 1913 being $52,000,000

and $24,000,000 respectively. The money dis-

bursed in payment to contractors on transit

system during 1914 amounted to $26,000,000.

At the close of the year sixty-four of the

eighty-three sections of the city-owned lines of

the new system were under contract, the ag-

gregate of the contract prices for these sections

being about $142,000,000.

The running expenses of the commission

during the year amounted to practically

$3,000,000, of which $2,500,000 was directly

chargeable to rapid transit. The total number
of employees at the end of the year was 2100,

of whom 1800 were engaged exclusively on

rapid transit work. During the fiscal year

ending June 30, 1914, over 1,183,000,000 pass-

engers were carried on all street railroads in

the first district, an increase of more than

43,000,000 over the previous year. The total

receipts of the companies, which include ele-

vated, subway and surface lines, for the same
period was $94,153,673.93, or about $17.43 per

capita.

Washington Bill Fixes Minimum
Wage on Public Works

Edward W. Olson, State labor commissioner

of Washington, is having prepared in the of-

fice of the attorney-general a bill for submis-

sion to the Legislature providing for a mini-

mum wage on all public works and also giving

domestic laborers preference over foreigners

or residents of other localities.
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Western Engineers Meet Goethals

The Western Society of Engineers and the
Chicago Engineers' Club entertained Colonel
Goethels on Jan. 22, at luncheon in the La
Salle Hotel, Chicago. W. H. Finley, past-
president of both organizations, presided.
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News of Engineering Societies

The Minnesota Surveyors' and Engineers' So-
ciety held its annual meeting Jan. 19 and 20
at St. Paul, Minn.

The Cleveland Engineering Society, at its

meeting on Jan. 12, heard a paper on the De-
velopment of Mechanical Plight by H. C. Gam-
meter.

The American Institute of Consulting Engi-
neers held its annual meeting on Jan. 19 at

New York City. The meeting was preceded by
an informal dinner.

The Boston Society of Civil Engineers will

hold a meeting Jan. 27, at which Nathan H.
Daniels will read a paper on Insurance as of

Interest to the Engineer.

The Idaho Society of Engineers will hold its

annual convention in Boise, Jan. 26, 27 and 28,

overlapping the conference of the United States

Reclamation Service which will be held Jan. 27

to 29.

The Engineers' Club of St. Louis was ad-

dressed at its last regular meeting, Jan. 20, by
S. W. Bowen, on the design and construction

of the reinforced-concrete viaducts at Fort
Worth, Texas.

The Vancouver Branch of the Canadian So-

ciety of Civil Engineers held its regular meet-
ing on Thursday, Jan. 7. An illustrated paper
on Vancouver Joint Sewerage Scheme wa's pre-

sented by A. D. Creer.

The Oregon Irrigation Congress at its recent
meeting in Portland, Ore., elected the following

officers for the year 1915: President, Asa B.

Thompson; secretary, Frederick N. Wallace;
vice-presidents, J. W. Brewer, John Rigby and
A. M. Crawford.

The Ohio Waterworks Association held its

fourth annual meeting in Columbus" on Jan. 20

and 21. The association was addressed by sev-

eral prominent State officials and ten questions

relating to water supply were presented for

general discussion.

The Municipal Engineers of the City of New
York will hold their annual meeting, to which
ladies are invited, in the Engineering Societies

Building, on Jan. 27, at 8:15 p. m. Professor
James F. Kemp, of Columbia University, will

deliver a lecture on Cuba.

The Engineering Foundation will be inaugu-
rated Jan. 27 in the auditorium of the Engi-
neering Societies Building, New York City.

The speakers at this inauguration meeting will

be Gano Dunn, Henry S. Pritchett, Robert W.
Hunt and Alexander C. Humphreys.

The Engineers' Society of Northeastern
Pennsylvania held a special meeting on Mon-
day, Jan. 18, at which they were addressed by
William A. Blonck on European boiler room
practice and boiler efficiency methods in the
United States with reference to electric light

and power plants.

The American Society of Engineering -Con-
tractors held its annual meeting in New York
City, Jan. 15. Several addresses were deliv-

ered and matters of importance discussed. In

the evening a banquet and entertainment was
held at Bustanoby's. The manufacture of pipes
at the National Tube Company's works and the
jetting down of 50-ft. reinforced concrete piles

were shown in moving pictures.

The Pacific Northwest Society of Engineers
has elected the following officers for the year
1915: President, Marvin Chase; vice-presidents,
D. W. McMorris, A. P. Denton and A. S.

Downey; secretary, Jesse A. Jackson; treas-
urer, Wendell N. Chase; librarian, C. E. Hill;

directors, J. D. Blackwell, Almon H. Fuller,
George P. James, Milnor Roberts, J. J. Cryder-
man, George A. Kyle, T. A. Noble and R. H.
Thomson.

J. W. Barnett has been re-elected city engi-
neer of Athens, Ga.

H. J. Hanmer has been reappointed city
engineer of Gloversville, N. Y.

Grant Davis has been reappointed county
engineer for Hunterdon County, N. J.

Paul L. Bean has been made engineer to the
Public Utilities Commission of Augusta, Me.

Carl Bucholtz has been appointed division
engineer of the Leedsville division of the
Erie Railroad.

Elbert W. Sylvester was reappointed city
engineer and superintendent of public works
at Poughkeepsie, N. Y.

T. J. Wasser has recently been reappointed
county engineer of Hudson County, N. J., for
a term of three years.

Major C. W. Kutz, Corps of Engineers,
U. S. A., has been chosen chairman of the
public utilities commission, Washington, D. C.

Julien Smith, a highway engineer, of Selma,
Ala., has been appointed by the Governor of
that State as a member of the State Highway
Commission.

W. A. McLean, provincial engineer of high-
ways, Ontario, Can., addressed on Jan. 1.3 a
large gathering of members of the Engineer-
ing Society of the University of Toronto.

Alfred D. Flinn, deputy engineer of the
Board of Water Supply, New York, delivered
on Jan. 13 before the Men's Club of the Church
of Our Father, a lecture on New York's New
Aqueduct.

H. H. Lindemuth of York, Pa., has resigned
as president of the York Engineering Com-
pany. He will again engage in business at
York under the name of the Lindemuth En-
gineering Company.

G. W. Rice, who has been chief engineer of
the Goose Lake Valley Irrigation Company
in the construction of an irrigation project
near Lake View, Ore., has resigned upon com-
pletion of construction work.

W. M. Wilkes, who has been associated with
the J. B. McCrary Company, municipal engi-
neers of Atlanta, Ga., has resigned his posi-

tion with that company and will shortly enter
business for himself in that city.

Nelson P. Lewis, chief engineer of the
Board of Estimate and Apportionment, New
York City, delivered on Jan. 22 a lecture on
City Planning before the Civil Engineering
Society of the Brooklyn Polytechnic Institute.

F. M. Thomson, assistant engineer of the
Houston & Texas Central at Ennis, Texas,
has been appointed assistant superintendent of

the El Paso Division, at El Paso, Texas, of the
Galveston, Harrisburg and San Antonio, suc-

ceeding C. R. Morril.

Capt. Thomas M. Robins, Corps of Engi-
neers, U. S. A., has been assigned to report to

the commanding general. Eastern department,
for duty pertaining to the inspection of a
regiment of engineers, organized militia of

the State of New York.

Henry D. Alexander has been appointed
deputy superintendent of public works of thfe

State of New York by Major Wotherspoon.
Since graduating from Cornell twenty-two
years ago Mr. Alexander has had wide experi-

ence in railroad and canal work.

Arthur H. Diamant, formerly with the Aque-
duct Commission of New York and recently

construction engineer of the Canavan Brothers
Company, has been elected president and man-
aging engineer of the Excavation and Founda-
tion Company of New York City.

J. E. A. Moore has been taken into partner-

ship by Virgil G. Marani, consulting engineer

of Cleveland, Ohio. The firm will specialize

in the design of fireproof building construction.

Mr. Moore was formerly partner of the late

J. W. Seaver, and was later chief engineer of

the C. O. Bartlett Snow Company.

L. F. Harza & Company have opened offices

at 41.3 and 414 Spalding Building, Portland,

Ore., to engage in consulting, desigrning and
supervising hydraulic work. With Mr. Harza
is a8.sociated Victor H. Reineking, who has just
finished supervising the reconstruction of the
Elwha River dam. Mr. Harza has just com-
pleted an elaborate study of the proposed
Columbia River Project, for the United States
Reclamation Service.

Obituary Notes
Frank Solon, former superintendent of

streets for Chicago, died in that city, Jan. 11.

C. G. Rasinsky, member of the firm of Ship-
ley & Rasinsky of Cincinnati, O., died Dec.
26 at that city.

Chauncey Ives, formerly chief engineer of
the Cumberland Valley Railroad, was later
engaged in construction work on the tunnels
in New York City, died Jan. 4 at Hood River,
Oregon.

Alphonse Feldpauche died on Jan. 5 at Phila-
delphia at the age of sixty-six. He was form-
erly chief engineer of the Philadelphia, Wil-
mington and Baltimore railroad and later sec-
retary of the Association of Transportation
Officers of the Pennsylvania railroad.

Charles S. Price, engineer and general man-
ager of the Cambria Steel Company, and later
its president, died Jan. 10, at his home in

Westmont, Pa. Mr. Price was a g^raduate of
Cornell University and began work with the
company of which he was president as a
draftsman in 1876.

John M. McKenzie, for a time assistant to
the chief engineer of the New York, New
Haven & Hartford Railroad, died from a fall

sustained Dec. 26 at his home near Walling-
ford. Conn. He built Carnegie Lake at Prince-
ton and was engaged recently in the practice
of civil engineering with his brother, T. H.
McKenzie, of Wallingford.

Christopher S. Gadsden, second vice-presi-

dent of the Atlantic Coast Line, died at Sum-
merville, S. C, on Jan. 12. He began railway
work in 1853 as rodman in an engineer corps
of the New Orleans and Great Northern, now
a part of the Illinois Central. He was subse-
quently enginoer on the Franklin & Warren,
now a part of the Erie, and later was in the
service of the Port Royal and Augusta in

South Carolina, now a part of the Charleston
& Western South Carolina and of the Charles-
ton and Savannah railroads. He was superin-
tendent of the Charleston & Savannah rail-

road until October, 1900, when he became
president of the same road. Mr. Gadsden was
also third vice-president of the Atlantic Coast
Lines till November, 1902, when he was made
second vice-president of that road.

Civil Service Examinations
Civil Service Examinations Previously An-

nounced '

See Engineer-
Date ing Record
Feb. 2, 1915—Sanitary engineer. United

States Jan. 2

Feb. 3, 1915—Structural steel drafts-

man, topographic aid,

civil engineer student,

copyists, ordnance drafts-

man. United States Jan. 16

Feb. 4, 1915—Ordnance draftsman.
United States Jan. 16

Feb. 6, 1915—Assistant utilities engi-

neer, Illinois State Jan. 16

Coming Meetings of National

Engineering Societies

American Society of Civil Engineers. Secre-
tary, Charles Warren Hunt, 220 West 57th St.,

New York. Meets first and third Wednesday, ex-
cept in July and August.
Canadian Society of Civil Engineers. Secre-

tary, Clement H. McLeod. Meets Thursdays, in
Montreal, except during the months of May to
September, inclusive.
International Engineering Congress. Secre-

tary-Treasurer, W. A. Cattell, Foxcroft Building,
San Francisco, Cal. Meeting Sept. 20-25, 1915, San
Francisco, Cal.
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Coroner's Jury Blames Law for

Elevator Accident

The owners of the California Pacific Build-

ing in San Francisco, in which an elevator

recently plunged eight floors to the basement,
killing one of the occupants and injuring nine

others, are not held responsible for the acci-

dent by the coroner's jury. The jury declared

that "the real cause of this accident is the lack

of properly constituted authority to compel
the owners of buildings to replace cables after

they have been notified by the inspector that

the cables are unsafe." The verdict was rend-

ered at the inquest held on the death of Harold
H. Fitting, a civil engineer, who died a few
hours after the accident.

The jury recommended that ladders be re-

quired in elevator shafts; that each cage should

be accessible in emergencies, through its top;

that a ban should be placed on heavy elevator

cages or those carrying much glass. In order

to fix responsibility, the jury found that a re-

vision of the law should be made so that notice

must be given by elevator inspectors to speci-

fied authorities so that whenever an elevator

is not in perfect working condition there will

be authority to immediately stop its operation

until it has been properly repaired and so re-

ported by inspectors.

Leonard Metcalf Heads New Eng-

land Waterworks Association

Leonard Metcalf, of the firm of Metcalf &
Eddy, consulting engineers of Boston, was
elected president of the New England Water-
works Association at the annual meeting held
in Boston, Jan. 13. During recent years he
has devoted most of his time to the valuation
of public utilities and is recognized as an ex-

pert in this specialty. Mr. Metcalf was born
in Galveston, Texas, in 1870, and graduated
from the Massachusetts Institute of Tech-
nology in 1892, For three years after leaving
college he was employed by the firm of Wheeler
& Parks, civil engineers of Boston, as assistant
engineer on the construction of dams and water
purification plants, pumping stations and pipe
systems. From 1895 to 1897 he was professor
of mathematics and engrineering at the Massa-
chusetts Agricultural College. He resigned to
enter private practice in Boston and formed
a partnership with Harrison P. Eddy. A
great deal of Mr. Metcalf's early work as
consulting engineer related to the design and
construction of sewerage systems and water-
works plants. Mr. Metcalf is co-author with
Mr. Eddy of the book, "American Sewerage
Practice," the first volume of which has just
been published.

Gen. Bingham and Leon S. Moisseiff

Leave Bridge Department
General Theodore A. Bingham, consulting

engineer to the Department of Bridges, New
York City, and Leon S. Moisseiff, engineer of
design, have resigned, effective Feb. 1. The
fact that the city is doing little bridge con-
struction work at present and has adopted a
policy of retrenchment are the reasons given
by Commissioner F. J. H. Kracke for dispens-
ing with the services of these two engineers.
General Bingham is a man who has been in
the public eye for many years. During Mayor
McClellan's administration he was appointed
police commissioner of New York City and
served in this capacity for three years. He
then opened an office for the practice of con-
sulting engineering in Washington which he
left in May, 1911, to accept the position of
chief engineer of the Bureau of Highways,
Borough of Manhattan, New York City. It
is said that there was too much politics con-
nected with the administration of this work
to suit General Bingham and he soon gave it

up. General Bingham graduated from the
United States Military Academy in 1879 and
served actively in the Corps of Engineers,
U. S. A., until 1904, rising to the rank of Major.

Shortly after he was appointed a brigadier-

general and placed on the retired list.

Mr. Moisseiff is a graduate of the School of
Mines of Columbia University, class of '95.

He has taken an active part in the design of
New York's great bridges across the East
River including the Manhattan Bridge, Brook-
lyn Bridge, Williamsburg Bridge and Queens-
boro Bridge. In June, 1907, Mr. Moiseiff was
in charge of the plans for the proposed Henry
Hudson memorial bridge, a reinforced con-
crete arch of 725 ft. span.

Five Hundred Attend Annual Meet-

ing of Western Society-

Enthusiasm engendered by a record break-
ing attendance at the annual meeting of the
Western Society of Engineers, Jan. 13 and 14,

indicates that the society has awakened to a
new sense of its obligations. Nearly 400 men
participated in one of the most democratic
annual dinners ever given by the society, 520

WAITING FOR THE EXCURSION "SPECIAL"

persons went on the excursion and 325 at-

tended the smoker.
E. H. Lee, president, presided for a .=ihort

time while J. H. Warder, secretary, gave a
brief resume of the society's activities for the
past twelve months and announced the award
of the Octave Chanute medal to O. H. Basquin
for his paper on "Columns" and Thomas V.
Salt for his paper on "The Manufacture of By-
product Coke."

President's Address

Mr. Lee, in his presidential address, brought
out forcibly some of the points that have been
commented on editorially in recent issues of
this journal, viz., the prodigious amount of
hard work done by committees of the society

which is little appreciated by some of its mem-
bers. The legislative committee has nearly
ready an act for submission to the Illinois

Legislature designed to remove some of the
unjust disabilities laid upon engineers by ex-

isting laws. Negotiations are under way to

secure more adequate quarters for the society.

The younger members have been given an op-

portunity to serve the society on committee
work and have done so most effectively. The
burden of Mr. Lee's further remarks had to

do with railroad regulations.

William B. Jackson, the newly elected presi-

dent, presented the society's claim on the in-

dividual for support, because credit for the
bettering of the engineer's condition is due to

organization.

That the engineer can help materially in

solving State and national problems of finance

and government was emphasized by Hon.
Harry Olson, chief justice of the Chicago mu-
nicipal court and by H. A. Wheeler, banker.

Dr. R. A. White spoke on the Philippine
problem, paying a special tribute to the work
of engineers on the islands. Governmental
efficiency, he said, is so much more in evidence
there than in this country that it is noticeable
even to a layman. He advised sending some of
our political heads there in groups of twenty-
five to learn efficiency.

The excursion was planned originally for
250 members, but the dinner was so successful

that the arrangement committee had to pro-
vide for more than twice this number.
Through the courtesy of the Chicago & West-
ern Indiana a special seven-coach train was
provided.

The first stop was at the new industi'ial

plant of the Crane Company, which has twen-
ty-seven buildings finished or under construc-

tion aggregating 25 acres of floor space. As
the Clearing yards were passed explanations

were given of this $8,000,000 project which
will be put into operation this spring. Through
the courtesy of Sears Roebuck & Company,
lunch was served at their plant before start-

ing on the inspection of the mechanical ap-

pliances in this mail order house, from which
45,000 orders are shipped daily.

The newly elected officers are, President,

William B. Jackson; vice-presidents, Ernest
McCullough, C. B. Burdick and P. B. Wood-
worth; treasurer, C. R. Dart, and trustee, O.

P. Chamberlain.

Business Notes

The Asbestos Protected Metal Company will

move its general offices on Feb. 1 from its

Beaver Falls plant to the First National Bank
Building, Pittsburgh.

The Atlas Engineering Company, of Cleve-

land, Ohio, has established an office at Canton,

Ohio, to supervise the erection of a 1500-bbl.

cement plant for the O. C. Barber Mining and
Fertilizer Company.

The W. H. Anderson Tool & Supply Com-
pany, of Detroit, has opened offices accom-
panied by an exhibit of concrete mixers and
other equipment in the Railway and Con-
tractors' Supply, Permanent Exhibits in the

Lytton Building, Chicago. F. B. Talley is the

Chicago representative.

Trade Publications

Arex Company, Chicago, 111. Leaflet, 4 pages,
illustrating and describing the Arex original

siphonage ventilator, "The Power Fan's Only
Rival."

Nash Engineering Company, South Norwalk,
Conn. Bulletin 3, 4 pages, dealing with the

Nash hydro-turbine, air compressors and
vacuum pumps of the single stage type.

Cyrus William Rice, Philadelphia. Pamphlet,
8 x 10 V^ in., 24 pages, illustrated. Intermittent

circulating aerating system for softening and
purifying water. The sales manager is Ed-
ward F. Harrison, 6616 Woodland Avenue,
Philadelphia.

Harrison Safety Boiler Works, Philadelphia,

Pa. Catalog, 72 pages, dealing with Cochrane
multiport valves for back pressure service;

for atmospheric relief in vacuum service; for

flow service in connection with mixed flow

steam turbines, and for bleeder or extraction

service. Well illustrated.

De Laval Steam Turbine Company, Trenton,

N. J. Catalog B, 298 pages, 300 illustrations,

dealing with De Laval high efficiency centrifu-

gal pumps, single-stage and multiple stage

types for all capacities and for all heads. The
book describes their characteristics, design,

manufacture, testing, selection and adaptation

to various uses. Speed reducing gears and
turbine driven water works pumps are dealt

with in separate chapters.

Leupold, Voelpel & Company, Portland, Ore.

Bulletin 3, 12 pages, describing Stevens con-

tinuous water-stage recorders; bulletin 4, 13

pages, showing Stevens differential water-

stage recorder; bulletin 5, 7 pages, dealing

with Stevens long-distance water-stage re-

corder; bulletin 6, 5 pages, illustrating the

Stevens 8-day recording water gage; bulletin

7, 5 pages, containing a photograph and text

on Stevens type C water-stage recorder for

rapid fluctuations, and bulletin 8, 4 pages, ad-

vertising Stevens weight and hook gage.
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War and Water

WITH large areas in England converted

into army instruction camps it is

natural to assume that waterworks men are

assuming greater responsibility in prevent-

ing the pollution of supplies. Where the

wastes of thousands, in an encampment,
must be disposed of daily, every precaution

known to sanitary science must be taken to

prevent the spread of disease. If the camp
site be located on a watershed, the problem
is further complicated, for then it is neces-

sary to maintain rigid standards not only

among the soldiers but also among the in-

habitants of the city dependent upon the

supply. In former days such a condition

might have been followed by serious con-

sequences, but with the methods now avail-

able for the purification of water, including

filtration and emergency sterilization with

hypochlorite, there is little to be feared if

intelligent supervision is exercised.

Manual ^of Timber Treatment

ALCHEMY has no part in the preser-

vation of timber. There is nothing

mysterious or supernatural about a treat-

ment plant or the manufacture of the pre-

servative. It was, therefore, gratifying to

hear one member of the industry at the

meeting of the American Wood Preservers'

Association last week state that the lime

was fast approaching when the same, in-

spection facilities would be afforded to pur-

chasers of creosoted products as those de-

manded by and given to buyers of steel and
cement. Furthermore, there is needed a

wider knowledge as to the various preserva-

tives and the treatment requirements for

different purposes. Just what result may be

expected from each chemical and grade of

chemical under a given service must be

learned, so that a correct valuation can be

placed on each under the various conditions.

Considerable information of the kind is now
available in the proceedings of the society

and in the bulletins of the Forest Products
Laboratory. The purchaser, however, does

not always have the facts at hand, and the

association has a tremendous task ahead of

it in getting this information in usable form
into the hands of engineers, architects and
other wood users. Technical schools are

able to give the subject little attention. To
meet the need the compilation of a manual
of recommended practice has been deter-

mined upon. It is a wise move, and engi-

neers and purchasers generally will be

grateful for early publication.

Safeguards for Contractor's Plant

IN another part of this issue is a descrip-

tion, by the president of a large mining
company, of the way in which it has safe-

guarded its steam shovels until they are

almost fool proof. This is a matter which
contractors can well consider, not only on
steam shovels, but on all construction equip-
ment. The toll which preventable accidents
take of a contractor's force is serious, apart
from the liability expense involved. Any-
one, even the oldest and most experienced
construction man, is liable to accident from
machinery that is not properly enclosed.
One would scarcely think of the gears be-

tween a vertical engine and a concrete
mixer as a source of danger. About a year
ago, however, a capable and experienced
master mechanic on a large job was caught
in them and seriously injured. The sud-
den loss of such a man's services is felt in

a money way by his employer. Looking at
the matter in another light, safety guards
on machinery increase the output of the
crew working on the machine. The men do
not have to be constantly on the alert to

protect themselves from a menace which
should not exist. They are able to devote
their whole attention to their duties, and
to give better service. Such improvements
heretofore have been undertaken by con-

tractors generally through legal compulsion.
Now, however, more of them are coming
to see the advantage and even the neces-

sity of these safeguards. Such things as

unguarded moving machines, dangerous der-

rick rigging, and high, narrow runways
without handrails can and should be elimi-

nated for the benefit of both workmen and
contractor.

The Canal's "Mechanical Mules"

TO the man whose conception of towing
reverts to boyhood memories of the

"swimmin' hole" at the canal, and weary
mules plodding along a dusty tow-path, with

a sluggish barge in their wake, the story

on page 134, telling how huge battleships

and ocean liners are convoyed through the

locks at Panama by powerful electric loco-

motives, will be a startling disillusionment.

The familiar scene of the bargeman hurl-

ing profanity and lumps of coal at his four-

legged propellers changes to one of silent

mechanical action, orderly systems of

tracks, electric control, and a trained corps

of operators. Accidents at the Soo Canals

and elsewhere, caused by unmanageable

ships colliding with the lock gates, have

demonstrated the importance of having

vessels under complete control while pass-

ing from one level to another. When it was

decided to reject the sea-level project at

Panama this phase of canal operation re-

ceived a good deal of study, and there was
evolved a plan whereby vessels would be

towed through the locks by electric loco-

motives instead of steaming through under

their own power. The towing locomotives

are the first of their kind and as the suc-

cessful operation of the canal depends upon

their ability to do the work for which they
were designed, the account of their con-

struction and operation adds a new chapter
to the history of canal engineering.

Appealing to the South American

SOUTH American opportunities have
been the cause of a rapid multiplication

of catalogs printed in Spanish by American
manufacturers. One of these, recently re-

ceived, points out the dangers that other »

manufacturers need to avoid. While it
'

represents a large expenditure and is

above criticism typographically, it con- '

tains grammatical blunders and some ex- vi

pressions that are far from conveying the

proper intent. Such errors, of course,

would seem easy of avoidance, for any
finished Spanish scholar could have de-

tected them. They are certain to lessen the

influence of the catalog on those for whom
it is intended. But mere grammatical cor-

rectness is not sufficient if trade literature

is to be most effective. From the Ameri-
can business man's point of view a literal

translation of an American catalog should

answer the purpose. This is far from being

true. It is necessary that the publication

breathe the spirit of those whom it is to

influence, as well as speak their language.

Advertising is an exercise in appeal, it is

psychology in practice, and evidently the

appeal will fail if the form repels. Spanish
and Portuguese catalog making, therefore,

must not be entrusted to a translation

bureau, capable enough in turning into

English business letters from South
America, but lacking in that knowledge of

South American temperament and business

methods which the merchant may neglect

only at the peril of his commercial success.

Such work must be done by those familiar

with the people they are addressing, and
some experienced exporters declare that it

is done satisfactorily only in South America
itself. For that reason they have their

catalogs translated there. What has been

said of catalogs is true of letters, and those

having much prospective business with
South American countries would be well

advised to retain for their translations

someone thoroughly familiar with South
American conditions.

A Call to Duty

ENGINEERS have for years talked about

participation in public affairs, but never

before has their plain duty to the State

been more forcefully presented than in the

article by William R. King, printed on
page 133 of this issue. Heretofore appeals

have been for the exercise of influence and
the playing of a part in civic affairs. Now
the call is to the country's defense. Those
who have followed the editorials in the
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Engineering Record since the beginning of

the European war appreciate keenly what

an important part the engineer is playing

in that conflict. With them Mr. King's

argument will have special weight. This

matter has already been placed before men
high in both civic and military life and has

received their endorsement. The Chief of

Engineers, General Kingman, approves it

heartily, while the Acting Chief of Staff of

the U. S. Army urges that the matter be

pushed and offers the co-operation of an

army oflBcer in working out the details.

Looking back with "efficient hind sight,"

our indifference to national defense has been

appalling. To cite an example that will

appeal to every engineer, it is only neces-

sary to point out that hundreds of young

engineers are being graduated annually

from the Land-Grant colleges, in which

every student takes military drill for two

years. These young engineers would be

most valuable officer recruits in time of

emergency, yet no attempt has been made
on the part of the War Department to keep

in touch with them after graduation, and

to advise them as to changes in equipment

and drill regulations. Keeping in touch

with them is an obvious step, but broader

plans, involving military instruction in

technical schools, are needed. That Great

Britain is now appreciating the value of

engineers as officers is evident from a circu-

lar of the Institution of Civil Engineers

urging its members to take out commissions.

At the present time the American Insti-

tute of Consulting Engineers and the secre-

tary of the American Society of Mechanical

Engineers are taking an interest in this

matter, and, knowing their vigor, there is

every reason to believe that something will

come of their efforts.

Telephoning Across the Continent

BY the achievement of ocean-to-ocean

telephony on January 25, applied elec-

trical science made another wonderful stride

forward and in a new sense completed the

conquest of the American continent. The
transmission of speech from the Atlantic

to the Pacific appeals to the imagination of

engineer and layman alike. Whoever has

made the fascinating journey across this

favored land must picture to himself the

varied climatic and scenic conditions trav-

ersed in this new flight of electricity and

it needs no extended words to hint to such

a one the vast succession of plains, rivers,

valleys and mountain ranges which have

become as nothing before the mind and

hand of the telephone expert.

The painstaking steps which have led to

this final triumph need not be detailed here,

but anyone with the most superficial knowl-

edge of telephony must realize that it is the

result of long and arduous research, of cost-

ly experiments in line construction, of pro-

found studies in central office and substa-

tion equipment, and of fatigue and discom-

forts sustained by many men in cold

weather and warm.
It is hardly to be expected that transcon-

tinental telephony will become a popular di-

version at a cost of something like $20 for

a 3-min. conversation between New York
and San Francisco, but the amount of plant

at the disposal of the subscribers, involving

approximately 3000 tons of copper wire and
130,000 poles in addition to the transmitting

and receiving apparatus, switchboard auxil-

iaries, etc., explains to some extent the cost

of an exclusive temporary right of way
across the United States. Probably the

greatest gain will be to users of intermedi-

ate toll service, and the linking of Chicago,

Denver and other cities with the Pacific

Coast will do much to expedite important

business by telephone and tie together great

areas until very recently on the frontiers of

this form of communication. It was a

happy circumstance that Dr. Alexander

Graham Bell and Thomas A. Watson, parti-

cipants in the first telephone conversation

in the world some thirty-eight years ago,

exchanged greetings on Jan. 25 over the

new lines, and the inauguration of commer-
cial service set for March 1 could not have

been preceded by a more suitable prelim-

inary test.

The War and Engineering Contracts

SOME curious situations have arisen in

construction work as a direct conse-

quence of the complete upsetting of the

industrial situation by the war. Prior to

its outbreak many contracts had been made
for engineering material and work with

firms among the several warring nations.

In some cases subcontracts let in the ordi-

nary course of business have turned out to

be in directly hostile hands, or, if not this,

still with countries whose industries have

been virtually crippled by hostilities. Of
course the warring nations are the greatest

direct suffers in this situation, but neutrals,

including ourselves, are in many minor
ways crippled. Under these circumstances

it is a serious question of right and wrong
as to what steps are to be taken with re-

spect to insuring the completion of work
undertaken, with justice to all parties

concerned.

One need not be immediately concerned

with such strenuous circumstances as con-

tracts laid in the immediate scene of hos-

tilities. In such cases the impossibility of

performing the requirements is obvious,

and while it comes pretty near to blasphemy

to call the present war an act of God, it is

from any standpoint a valid excuse for the

non-performance of the impossible. Were
there any prospect of immediate settle-

ment of the struggle there might be many
cases in which the architect or engineer

having supervision of the execution of the

contract could suspend its immediate per-

formance and wait for things to clear up.

Still other contracts are unfulfillable on ac-

count of dealing with contraband material,

and would unquestionably be so held if it

came to an issue.

There would seem to be no doubt as to

the equities of the case, where a satisfac-

tory substitute can be furnished, with such

adjustment of the terms of the contract as

may become necessary, and this should be

the procedure where it is at all possible.

If machinery ordered in Germany by ah

American contractor working in South
America cannot be delivered, the only thing

to do is to abandon Germany as a source

of supply on account of the inability of the

subcontractor to ship his goods, and to order
elsewhere a suitable substitute without im-

posing delays due to fruitless efforts to

obtain shipments from the original source.

Or if a German firm had ordered machinery
in this country which could only be gotten

through by a happy chance, it is certainly

good morals for the purchaser to turn to

the most available source of supply. The
result of all this is going to be a consider-

able shift in the exact terms of many an
undertaking, and there is reason to believe

that the foreign trade of this country will

be on the whole a gainer rather than a

loser. If American salesmanship is suit-

ably alert, a great many contracts will be

picked up for goods to take the place of

those put out of practicable delivery by the

war. If the truth were known, it would

probably be found that divers American
goods have lost their market in serious

amounts from the same cause, but that is

one of the misfortunes which this and every

other country must endure as part of the

general calamity brought about by the

hostilities.

American Society's Committee Work
Shows Great Vigor

PROBABLY the outstanding feature of

last week's meeting of the American
Society of Civil Engineers was the evidence

afforded of the greater virility of the work
of the special committees. Some of the

older ones have a record of which they

may well be proud, though the nature of

their assignments has been such that but

little work has been done recently. Other

committees, however, have slumbered peace-

fully year after year, awakening only to

give a verbal or one-page-letter report at

the annual meeting. The committees on
stresses in railway track, on bearing power
of soils, on compensation of engineers and
on steel columns and struts are to be par-

ticularly commended. The committee on

valuation reported only briefly, but the pre-

liminary report made last year and the fact

that two three-day sessions have been held

since the vacancies caused by deaths were
filled give assurance that this committee

is fully abreast of the others in activity.

The greater virility is attributable to a

number . of causes—the temperament of

the members appointed to the committees,

the importance of the problems, the very

certain though not loudly expressed demand
by the membership at large for results

worthy of the dignity of the society, and
the appropriation of reasonable funds for

the prosecution of committee work. The
last is undoubtedly an important factor, for

it enables the research work to be prose-

cuted without burdening the members of

the committee financially. They already con-

tribute all that can be expected—a liberal

amount of time.

It is apparent, too, that the board of

direction is determined that the vigor of

committee work shall still further be in-
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creased, for it has adopted and promul-

gated a set of rules for the government of

committee activities. These rules in large

part are expressive of common and expected

practice, but two are especially worthy of

note—that members who are not active may
be removed, and that an abstract of the

minutes of committee meetings shall be

published in the "Proceedings." Presum-

ably the board always had the power to re-

lieve and replace a member, but this embodi-

ment of authority in a rule carries with it

unmistakably the intention of exercising the

power. It is violating no confidence to say

that it was put in as a fair warning that

those who accept committee appointments

will have to "fish or cut bait," or give some

one else the opportunity.

The determination to publish monthly in-

formation regarding committee meetings is,

also, a step in the right direction. The

membership has a right to know what its

committees are doing, and will undoubtedly

respond with suggestions and offers of co-

operation. This is but a first step and must

shortly be followed by further news, put in

readable and not in dry-as-dust minute

form, of what the committees are doing.

The society has reason to be gratified

at the condition and present spirit of this

work.

More Light on the Compensation'

of Engineers

PROGRESS has been made in the study

of the compensation of engineers in the

second report of the committee of the Amer-

ican Society of Civil Engineers, presented

in abstract, but with all diagrams, on page

139. The conclusion is unescapable, how-

ever, that we have not yet arrived at, the

truth, that there is still work for the com-

mittee. In saying this there is not lack-

ing appreciation of that body's work and

of its determination to gather further in-

formation. It now proposes to go outside

the ranks of the society, to ask railroad and

other large employers of civil engineers as

to the salaries they pay, and to secure the

use of data collected by technical colleges

as to the earnings of their former students.

It is possible, too, that the committee, for

purposes of comparison, will look into the

compensation of the legal and medical pro-

fessions.

Two general conclusions seem to this

journal to be of special importance: First,

that the irregularity of the curves indicates

an insuflScient number of returns, and, sec-

ond, that the rank and file are not truly

represented, principally because these men
do not join the society, but also because

they are unwilling to make returns of com-

pensation of which they are not proud. Cer-

tainly it will not be contended that the

average curve, beyond the seventeenth

year of experience, is trustworthy. The
sudden rises and drops are not consistent

with what we know to be the course of an

engineer's progress and can only result from
having abnormal groups. If the number
of returns were larger—four or five times

what they now are—this unevenness would

be ironed out. The curve for the middle
man we believe to be more trustworthy, ex-
tending as it does without erratic movement
until the twenty-fourth year of experience.
As evidence, however, that even this

curve is too high one needs only to recall

the compensation of railroad engineers and
of those in municipal service. One's per-

sonal view of average compensations is

likely to be influenced largely by that of
the men with whom he chiefly associates,

but if one will put the question squarely as
to the salary at which he could secure men
to fill satisfactorily given engineering posi-

tions requiring respectively five, ten, fifteen

and twenty years' experience, a close ap-

proach to average compensation will be se-

cured. In examining several hundred appli-

cations recently for a position requiring

eight or ten years' experience and setting

up high standards as to personality and
general education it was found that the

salary expected averaged about $165 per

month. This is below the middle man for

eight years' experience in the committee's

curve, even though the requirements were
exceptionally high.

In the judgment of this journal the com-
mittee will come nearer the truth if data

can be secured from large employers of

engineers, for then those in the lower ranks

of the profession are sure to be reported.

These returns will include many who are

not members of the society, for as pointed

out by this journal in discussing last year's

report only 18 per cent of 458 men, clearly

listed in the "Pocket List of Railroad

OflScials" as doing engineering work, are

members of the society. All of these 458,

too, have some standing on their roads, and

many able designers and constructors are

undoubtedly not listed in this directory.

The committee states that it has been

suggested that all incomes above $15,000

be disregarded, but that it believes that the

exceptional men must be included if a true

picture of conditions is to be presented.

There is, however, another point of view,

that as technical men run, a truer prospect

would be afforded the young engineer, and

even him advanced in practice, if a new
curve were plotted, arbitrarily scaling down
all incomes above $15,000 to that figure and

basing the averages thereon. The result-

ing curve might closely approximate that

of the middle man, but if so it would be

worth while knowing. Another view of this

suggestion is that on present standards

about $15,000 is considered sufficient to se-

cure the services of engineers for even the

largest enterprises. Witness the salaries of

the chief engineers in charge of the Panama
Canal, the Catskill Aqueduct and the New
York subways (the incumbent of the latter

place receives $20,000). For sake of argu-

ment it might be assumed that the com-

pensations above $15,000 are due to very ex-

ceptional conditions. Certainly the aver-

ages presented are deceptive to those likely

to take the standards for their own achieve-

ment from the committee's curves.

The diagram showing averages for differ-

ent classes of service confirms in a general

way what is already known—that govern-

mental and teaching positions are less re-

munerative than those with corporations,

and that consulting engineers and contrac-

tors top the list. While outside the scope of

the committee's inquiry, it is pertinent to

raise question as to the weight which should

be given by an employee to permanence of

position. Governments and universities are

more steady as employers than private cor-

porations, and in general railroad work has

fluctuated less than that of other private

enterprises. Certainly some sacrifice in

salary is justified for steadiness of position.

How great it should be is dependent on the

individual's temperament and ability, but

this factor should not be forgotten in ap-

praising the desirability of teaching and

governmental service as a lifework.

The curves showing earnings of members
grouped geographically suggest some rela-

tion to the volume of engineering work.

In the South, where engineering work is

small in volume, compensation is lowest.

The Middle Atlantic and Central States,

where the volume is largest, overtop the

New England and the Western States. The
Middle Atlantic and Central sections, of

course, contain most of the large cities, and
the great work necessarily centering there

has an undoubted influence. The higher

compensation shown for men engaged in

foreign work bears out what is generally

known, but here again the hardships that

must be endured, the risks to be taken and
the separation from home must be weighed
against the higher financial return. There

is often, too, a decidedly speculative ele-

ment in connection with the more impor-

tant foreign engagements.

As to the curve of compensation for

graduates and non-graduates, there is much
opportunity for speculation. Speculation

only, it would seem, is permissible, for the

non-graduate class may include many who
have had two or three years in technical

colleges, giving them the scientific ground-

work—by far the most important part—of

the engineering course. Had there been

four divisions—graduates, those with more
than two years of collegiate work, those

wih two years or less, and those without

any college work—the curves would have

been far more illuminating. One perti-

nent question is suggested, but is not pos-

sible of fair discussion because of the de-

ficiency mentioned. Whether, in view of

the close approach of the two curves, the

technical colleges are performing their duty

satisfactorily. Theoretically one expects the

graduate to have a tremendous advantage
over the man who has not attended col-

lege. These curves indicate that there is

not a great advantage over non-graduates

—

but then the question arises as to how many
of those listed as non-graduates are entirely

without college training.

The committee has done an interesting

work. Its curves are not conclusive, not

through any fault of the committee, but
rather through the restriction of its work
to the society's membership. A broadening

of the inquiry will help much, while a com-
parison with the compensation of other

professions may serve, and this journal be-

lieves will serve, to set at rest the claim

that engineers are grossly underpaid.
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New Methods of Pneumatic Tunneling Aid Safe and Rapid
Completion of Passaic Valley Sewer Contract
Departure from Usual Heading Practice, and Use of Light, Pressed Steel Lining

Plates, Expedite Driving of 12-Foot Concrete-Lined Bore Under Newark Streets

SEGMENTAL tunnel-lining rings of light,

pressed steel plates, each section weigh-
ing only 20 lb., are believed to have been
responsible in large measure for increased

progress and safety in driving by com-
pressed air methods through fine sand from
20 to 30 ft. below ground-water level the

12-ft., concrete-lined bore of a section of

but the actual outside diameter constructed
was 3 ft. greater to allow for the use of

clay in "mudding up," and to insure the

specified thickness at all points where the
center of the bore excavated might vary
from the center of the tunnel.

The difficulties to be considered in plan-

ning the work included the sustaining of a
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SHAFT PLANT ARRANGED FOR SIMULTANEOUS CONCRETING
AND DISPOSAL OF MUCK

Hoist is located at left. Section at left taken through one of

four hoppers used to load wagons.

the Passaic Valley sewer under Newark,
N. J. Another feature was the needle-beam
heading method, developed on work for the
Metropolitan Sewerage Commission of

Boston.

The work described in this article is cov-

ered by one of the three larger contracts

for the main intercepting sewer which is

being built to relieve conditions caused by
.the discharge of sewage into the Passaic
River. About eighteen towns, with the city

of Newark, have undertaken, jointly, the
construction of this sewer, which will ex-

tend into lower New York Bay.
The portion of the Passaic sewer extend-

ing under Newark is mostly in fine sand,

only 8V2 per cent of the excavation being
in rock. The rock is a red sandstone and
the soil, which varies greatly in composi-
tion, is water-bearing, requiring the use of

•compressed air in tunneling. This contract

•originally extended from Berlin Street and
Hamburg Place to Clark and Ogden Streets,

a distance of about 13,700 ft. Two adjoin-

ing contracts, however, were added to it,

extending it on the lower end to 300 ft.

west of Avenue L on Hamburg Place, and
-on the upper end to Third Avenue and the
Erie Railroad, making a total length of

15,900 ft.

Shafts Sunk as Caissons

Seven shafts were planned in the com-
pleted work, all of which were made 8 ft.

in diameter to permit their being used for

construction shafts. The contractor, how-
ever, elected to drive the tunnel from shafts

1, 3, 5 and 6 and to put in shafts 2, 4 and
7 after completing the tunnel beneath them.
The plan, of work called for sinking the
four shafts as caissons, and driving a head-
ing in each direction from each shaft. The
sewer varies in inside diameter from 11 ft.

5 in. at the upper end to 11 ft. 9 in. in the
central section, and 12 ft. 9 in. in the lower
section. The contract outside diameter is

2 ft. 6 in. greater than the inside diameter.

number of loads where direct shoring was
out of the question. The sewer was located

as far as possible under the street; but in

the case of Ballentine's brewery, where a

new street is to be opened, the sewer went
beneath the footings of a heavy brick build-

ing. It also passed close to a large central

gas plant with pipes and gas receivers

buried in the ground close to the sewer
line. Street crossings of the Lehigh Valley,

Central of New Jersey, Lackawanna, Hud-
son-Manhattan and Pennsylvania railroads

had to be passed. In addition to these

loads, the sewer was located for 5500 ft.

north of Sta. 83 (counting from Berlin
Street and Hamburg Place) beneath a large

water main carrying 150 lb. pressure, and
only 10 to 14 ft. above the tunnel roof. Be-
neath the other loads the roof of the sewer
was from 30 to 35 ft. below the street sur-
face. For three-fourths the length of the
contract, the streets are filled with a net-

work of water and gas mains and electric

conduits, and carry a double track trolley

system.

The shield method of driving in this size

of tunnel would have resulted in the loss

of % cu. yd. of ground not replaced per
linear foot of tunnel, which would have
caused the most serious damage. More-
over, it is very difficult to hold a shield to

grade in the class of ground encountered.
The method of tunneling used, however,
overcame all these difficulties, replaced

practically all the material taken out, and
has sustained all the loads over the tunnel

so far without serious enough settlement

to cause any damage.

Compressor Plant

At the present time three compressor
plants are in operation on the work. Those
at shafts 1 and 5 are electrically driven

and that at shaft 6 has one electric and
two steam units. The plant at shaft 5 is

typical of the other two, and represents

current practice in the layout of such in-

stallations. It consists of three units, all

two-cylinder low-pressure machines, each

driven by independent motors. The com-
bined capacity is 5820 cu. ft. of free air

per minute. Each machine may be driven

either by an alternating or a direct current

motor. The two motors are located at oppo-
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FORM FRAMES SET FOR CONCRETING 9-FT. SECTION

Shoring jacks remain in place till concrete reaches them, when they are removed to set the

face plates of the form.

site ends of a jack shaft, which drives the

compressor by belt. The alternating cur-

rent motor is generally in use, the direct

current motor being a reserve in case of an
accident shutting off the supply of alternat-

ing current. As no receiver large enough
to supply the heading for any length of time
could be built, it was of vital importance
to insure the compressors in this way
against stoppage. With this arrangement
only a minute is required to change the

drive from the alternating to the direct-

current motor. A receiver, 6 ft. in diam-
eter by 15 ft. long, is used chiefly to deaden
the noise from the machines.
With electric drive it is not possible to

regulate the output of the compressors by
varying the speed. Throttling the intake

was at first tried, but resulted in delivering

too much heat and oil into the headings
with the air, and further made no great

reduction in power consumption. Bleeders

3 in. in diameter were then cut into the

discharge of each compressor. To prevent

the noise which would have resulted from
exhausting these bleeders into the open
air, they were piped to a wooden box, 6 x
6x4 ft., buried under the compressor-room
floor. This box was provided with baffle

boards on the principle of an exhaust
muffler. All noise was eliminated and thT

air on passing out of the box was free

from oil.

From the machines a 10-in. main takes

air to the shaft, where the line branches
into two 8-in. mains. Alternating current

at 2200 volts is used at this power station

without transformation.

Shaft Plant

The shaft plant merits description on
account of its convenience and flexibility.

All concrete, of course, had to be handled
at the shaft. It often happened that one
heading v/ns concreting while the other was
mucking, so that simultaneous mrans for

handling muck and concrete in the narrow
shaft had to be provided. The mixers.

therefore, were set at the shaft mouths,
and delivered into 8-in. pipes which con-

veyed the concrete to cars at the tunnel
floor. These mixers were fed by gravity
from bins loaded in a cheap and convenient
manner. Sand and gravel were bought de-

livered in bottom dump wagons. These
wagons drove over pockets in the street,

one at each shaft, and dumped directly into

them. A light Jeffrey bucket conveyor was
swung into the hole as the wagon drove ofl',

and delivered material to either the sand
or gravel hopper. Little power was con-

sumed by these conveyors, one of them hav-

ing actually been driven for months by the

motor from a cast-off Fort Wayne electric

drill. The bins were of 100-yd. capacity

for gravel and 50-yd. for sand, which was
ample for concreting a section in each head-

ing. They were left full at night, all con-

crete material being delivered in daylight.

The arrangements for handling dirt at

each shaft consist of a two-drum hoist, an

I-beam telfer over the shaft mouth and the
dirt hoppers. The hoppers accommodate
four wagons and dump by lever gates. The
hoppers are set between the hoist and shaft.
The general arrangement is shown in the
drawing on page 130. One drum of the
hoist is wound with a fall line, which drops
from the telfer carriage in two parts and
carries suspended from its block a detach-
able bail, which is fastened to the skip by
two chains with hooks. The other drum of
the hoist is wound endless, with the dead
ends of the line fastened to opposite sides
of the telfer carriage. The hoist is re-

versible, so that the carriage may be moved
in either direction. Skips are dumped, ex-
actly like caisson buckets, by a short hook-
and-line fastened to the telfer carriage and
hooked into a ring in the back of the skip.

When the carriage reaches the desired hop-
per the load is lowered, and the hook-and-
line takes the weight of the skip and dumps
it. To procure level travel of the skip the
endless drum is wound so as to move the
carriage toward the hoist when the engine
is going straight ahead; so that merely
keeping the load-line frictioq in holds the
load approximately level, no matter which
way the carriage is traveling. Alternating
current at 2200 volts is transformed in the
hoist house to 220 volts for the surface
plant and lights, and 110 volts for the
underground trolley.

Automobile trucks were first tried, but
proved unsuitable. At the dumps they had
to be driven over the fresh fill which, in

wet weather, they were not able to nego-
tiate. Team hauling was then used with
success. Five or six teams making seven
to eight trips apiece during the day, with
three teams working at night, were suffi-

cient to keep ahead of the mucking. Dumps
were arranged for each shaft so that teams
could make a round trip in about 75 min.

Underground Equipment

The skips used were shallow %-yd. open-
end steel boxes, and handled both excava-
tion and concrete. A steel-plate gate closed

the open side of the skip when used for

concrete. Skips were hauled between the
shaft and headings on 30-in. gage cars
holding one skip each. As soon as the
heading progressed 200 or 300 ft. from the
air-lock an electric industrial locomotive
was put in service. The tunnel grade was
nearly level, and as the locomotive pushed
the cars, two at a time, no couplings of

Advance Heading
Needle Beam Set and Jacks Transferred to It Detail of Lining Plate

Excavated Section Lined and Braced Longitudinal Section (Ready Torconcrete) Shoring Jack

order of work in EXCAVATINa HEADING—LINING SHORED FROM NEEDLE BEAM
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any sort were needed. As soon as the lock

was moved ahead, as described later, the

locomotive would be taken out of the air

and put on the long haul from the lock to

the shaft; while ahead of the lock the cars

were pushed by hand. This locomotive

could make the longest round trip—over

6000 ft., at shaft 6, north heading—in 12

min., including switching. Thus the trolley

with eight cars (two at the heading, two at

the locks, two at the shaft and two in tran-

sit) could at all times keep ahead of the

muckers. The sewer offered an ideal place

for track laying. All ties were cut to the

same length, laid level across the invert,

and rails were spiked to them. No block-

ing of any sort was needed as there was no
tendency for the ties to slip. Passing

switches were provided on each side of the

shaft and on each side of the lock.

The other underground equipment con-

sisted of a grout machine, and an electri-

cally driven brake pump, supplying air for

drilling in those headings which showed
sandstone.
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Airlocks were built in place by erecting

two 30-in. concrete bulkheads 20 ft. apart.

Access to the chamber was through a 4^2-

ft. square steel door, containing a 4-in. bull's

eye, in each bulkhead. To allow the doors

to close, a 5-ft. removable section of rail is

provided in the track. The air space in the

lock chamber is cut to 6 ft. square by tim-

bering, which is backfilled with sand.

From 700 to 2000 ft. of tunnel can be
driven from each lock before the leakage
through pinholes and expansion joints in

the tunnel lining amounts to 1000 ft. per

minute. After this point was reached it

paid to build a new lock near the heading
and tear out the old.

Construction Operations

The first construction operation was the

sinking of caisson shafts, which had to be
sunk at each of the four manholes chosen to

work from. A sketch of this shaft, about
which there is nothing uncommon, is shown
herewith. After sinking to grade, that por-

tion of the tunnel within the working cham-
ber of the shaft was concreted. The timber
bulkheads on each side of the working
chamber were then torn out and tunneling

started in each direction. As soon as each
heading had progressed about 50 ft., two
tunnel locks were built, and air taken off

the shaft. The shaft was sunk with an
"umbrella" lock and ordinary caisson

buckets.

On the Boston Metropolitan sewer sys-

tem the built plate-and-angle tunnel lining

used was more expensive and awkward than
the pressed steel plates employed at New-
ark. A sketch of these plates, which were
made by the Hydraulic Pressed Steel Com-
pany, of Cleveland, is shown on page 131.

One of the features about them is that the

plates for all three sizes of tunnel were
stamped in the same die. In order to make
them fit the other two sections it was only

necessary to bend slightly with a hammer
the end flanges of a few plates in each

circle. They proved to have ample strength,

were easily handled and bolted up, and
showed advantage in speed and cost over

other forms of tunnel lining which require

the support of a concrete wall.

The heading method is clearly indicated

in the drawing on page 131. Sometimes
it was not necessary to set all the jacks

shown. The needle-beam was lined and
leveled at each heading, and directly sup-

ported the cross-frames of the steel forms,

thus centering them without further in-

strument work. These needle-beams were
made 15 ft. long. One end was supported

on blocking on the finished invert, and the

other on a plank mat on the floor of the

advance heading. The sections varied in

length from 6 to 12 ft., according to the

soil, 9 ft. being the usual length concreted.

The worst soil encountered is typified in

the north heading of shaft 6. It is very

loose, porous sand with some gravel in it.

Trouble arises from the fact that it will not

hold air. Work in this soil is attended by
the constant menace of a serious blow-out

if vigilance is at all relaxed. "Mud" had
to be kept plastered over the entire head-

ing, and both behind and inside the plate

lining. Clay was brought from Perth

Amboy in carload lots for this purpose. It

was of such good quality for this work that

it could be depended on without renewal to

hold air until the concrete was placed

against it. The clay-and-plank blanket on

the heading face could be cut only a few
square feet at a time, and the plates had
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to be set one by one and each "mudded up"

before excavating for the next plate. An-
other formation which gave trouble was
"bull's liver," a seam of quicksand, about

the center of the tunnel, and overlaid by
coarse sand. The weight on top of these

seams squeezed them right into the head-

ing, while sufficient air pressure to hold

them back would have caused a blow-out.

Neat cement had to be sprinkled liberally

on these seams to stiffen them as excava-

tion progressed. It was in the headings

which showed all fine sand that the best

progress was made. It was not necessary

even in the worst sections to line the bot-

tom of the invert. About thirteen lining

plates to a circle generally were used.

Forms and Concrete

As soon as excavation for a section was
complete the forms were set up and con-

creted. These forms were designed by the

contractors, and made by the Blaw Steel

Construction Company. The frame was first

set up with the cross-braces resting on the

needle-beam. The form plates which made
the form surface were bolted on as concret-

ing progressed. The framework was made
adjustable for the different sizes of tunnel.

The plates, which were 3 ft. square, were
originally curved to the 11 ft. 9 in. radius,

and later sprung to fit the other two circles.

The variation in circumference was taken

care of by plates of different widths, two
of which went in each form section, one on

either side of the key-plate at the top. In

the transition sections between the differ-

ent diameters of tunnel the steel plates were

used, but had to be supported by wooden
framework.
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The frame being in place, concrete was
started. When a skip reached the heading
the gate was drawn and the skip tipped up
with a long bar till the concrete ran out of

it, directly onto the dirt. When concrete

reached the bottom of the invert two rows
of plates were bolted on the form, and a
low platform put on them to hold concrete

from the skip. As soon as these plates

were backfilled with concrete the next row
on each side was bolted on and filled. This
continued till the concrete reached the level

of the center of the tunnel, when the plat-

form had to be raised, and the rest of the

concrete for the section shoveled onto it

from the skip. The jacks were taken out

just before setting the form plates, so that

only one row of pressed-steel lining on each
side was left unsupported at a time. The
crown plates were placed and filled, a 3-ft.

section at a time. Six hours were usually

required to concrete a 9-ft. section in this

way. The contract volumes per linear foot

of tunnel for the three sizes were 1-.82 cu.

yd., 1.90 cu. yd. and 2.49 cu. yd. ; the actual

volumes placed were somewhat greater.

Grouting

Inside the sections under air one or two
men to each heading were kept busy find-

ing and grouting air leaks. The expansion
joints were chipped out to a depth of IV2
to 2 in. and plastered with cement mortar.

In addition, every 30 ft. a 2-in. pipe was left

in the roof, through which grout was
forced. It was shown in sinking shaft 2

after the completion of the tunnel that this

grout had filled all voids between the con-

crete of the arch and the pressed steel lin-

ing, and had also worked through the joints

of the lining and formed a thin coat be-

tween the outside of the steel and the

ground, over the entire space covered by
the shaft.

These precautions were taken not only

to comply with the specifications, but -also

for the contractor's benefit. As the tunnel

was not waterproofed, and as concrete

placed under air has a tendency to be por-

ous, the air leakage would otherwise have
made necessary the building of many extra

locks to shorten the heading length. As a

result of these efforts the leaks after taking
off air were negligible.

Progress

At present the work on this contract is

over 85 per cent completed, and over 7000

ft. of tunnel has been finally accepted. The
record rate of progress for one heading

—

nine 9-ft. sections concreted in one week

—

has been made twice, both in an 11 ft. 3 in.

and in an 11 ft. 9 in. heading. The prog-

ress record for one shaft for a single week
and a single month were both made at shaft

5, in two 11 ft. 9 in. headings. Here 127

ft. of tunnel was completed in one week,

and 488 ft. in one month. A higher shaft

record would undoubtedly have been made
except that it never happened that both

headings at once were in ground favorable

to progress for any length of time. The
north heading at shaft 5 contained a con-

siderable per cent of rock. The original

contract called for the completion of the

work by Jan. 1, 1916. Both the original

contract and the two additional sections,

however, will be completed before that date.

Work at shafts 1, 3 and 6 is completed,

leaving only shaft 5 in the center of the

contract to be finished. All the manhole
shafts are finished with the exception of

.'Shaft 4.

The working force is in charge of a gen-
eral superintendent. Each shaft is in
charge of a shaft superintendent, who has
under him a surface foreman and a fore-
man for each heading. From three to six
men are employed in the surface gangs be-
side the power house and hoisting engi-
neers. Below ground two men are usually
required to shift cars under the shaft.
There is an outside tender for each lock,

and a trolley runner for each heading. The
heading gangs consist of two miners and
two helpers, and from four to eight muck-
ers for each shift, beside the men engaged
in grouting and patching.
The work is being done by Booth & Flinn,

Ltd., for whom Le Roy Tallman is general
superintendent. The shaft superintendents
are William Rushford at shaft 1, A. Mc-
Donald at shaft 5, and William Murphy at

shaft 6.

A National " Factor of Safety"
To Be Provided by Giving Engineers Such In-

struction in Military Matters as Will Fit Them
for Commands in Emergencies

By WILLIAM R. KING
Consulting Engineer, New York City

THE lesson to be derived from that
frightful cataclysm now devastating

the most intensively developed and densely
populated portions of Europe is one which,
to judge from current Congressional activ-

ity as well as from the prevailing tone of

the daily press, is happily not being over-

looked or neglected by our citizens of

thoughtful habit. A coincident realization

of the inadequacy of the provision taken
for our national defense—the unfortunate
result of our National egotism, optimism
and indolence as applied to affairs politi-

cal—has been abruptly brought to our at-

tention and merits instant recognition and
consideration.

Eliminating from consideration as in-

compatible with our National precedents

all ideas of a "vast standing army," of a

"military establishment for the purpose of

offense"—catch phrases in the present

heated discussion, which only tend to cloud

the real matter at issue,—and at the same
time setting aside all maudlin sentimental-

ity and altruism, the necessity of adequate

provision for our National defense must
appeal to every member of the engineering

profession, in which the theory and prac-

tice of "defense," not only against the nor-

mal and recognized but also the unusual

and extraordinary effects of the forces of

nature, is, through education and practice,

predominant.
Assuming, therefore, that to the trained

engineer, in the consideration of affairs

political as well as of affairs physical, the

inclusion of an adequate factor of safety is

essential, a brief survey of the situation

may be of interest.

A War of the Engineer and His

Creatures

The present European conflict, as must

be self-evident to every student of the situ-

ation, is a war by the engineer and of his

creatures—mechanisms of destruction.

Engineering skill, with its production of

aeroplanes and Zeppelins, armored railway

trains and automobiles, 42-cm howitzers

and rapid-fire artillery, submarines,

searchlights and the wireless telegraph

has sustained the burden of active offense

and defense. To Germany's preeminence

in the field of technology, as applied to

military science, may be accorded all credit

for her so far overwhelming success.

What provision have we made for se-

curing an adequate engineering force, in

our program for National defense?

Our standing army, an efficient and ex-

cellently equipped body of men, adequate
for service as a force of international

police, would form in time of great National

danger little more than a nucleus around
which to assemble our volunteer army of

defense.

Although fully believing that when the

critical hour shall arrive the now latent

patriotism of our heterogeneous commu-
nity will, as in the past, nobly respond to

fill positions in the rank and file, yet to

equip, officer and train this force of willing

volunteers in defensive warfare against

an enemy led by those especially skilled

and trained in the art of military engineer-

ing, will require the services of countless

engineers who must be even more profi-

cient than their enemies in the military

branch of their calling.

West Point Output Inadequate

West Point, with its annual output of ap-

proximately 100 graduates, men of the

highest professional standing and of un-

doubted attainments, is capable of furnish-

ing a trained force but little in excess of

that necessary to meet the requirements

of our standing army in time of peace.

The National Guard, our main depend-

ence, an organization now largely deficient

in that prestige and popularity so essential

for its growth and efficiency, will un-

doubtedly furnish its limited quota of

capable officers, well grounded in military

tactics and the manual of arms, but of

necessity, from lack of technical education,

deficient in that specialized knowledge of

engineering now so necessary for the con-

struction, operation and maintenance of

the complicated mechanisms indispensable

for successful resistance against invasion.

Hence, it is largely upon the civilian en-

gineer, handicapped as he is by lack of

military training, that we must place our

trust and dependence.

Granting the existence of this responsi-

bility, which must eventually devolve on

the engineering profession, would it not

be well to provide now for the contingen-

cies of the future? Should we not here-

after so shape the education of the under-

graduates of our numerous technical insti-

tutions that they may be thoroughly

grounded in, at least, the elements of that

subdepartment of military engineering

which may accord with their special

branch of study?
Familiarize the Civil Engineer with the

construction of permanent and temporary
fortifications, with rapid road, railroad

and bridge reconstruction ; the Mechanical
Engineer with the design, manufacture

and operation of arms, ordnance, and pro-

jectiles, of torpedoes, submarines and
aeroplanes; the Electrical Engineer with

various systems of military communica-
tion, with the electric operating mechan-
isms of heavy ordnance, turrets, etc., with

the placing and exploding of submarine

mines; the Mining Engineer with the con-

struction of earthworks, approaches and
terrestrial mines; the Chemical Engineer

with the practical manufacture of militarj-

explosives.

By this, and by this means only, can we
provide the large and efficient corps of

technically trained officers which will be

required to guide our army of defense.



134 ENGINEERING RECORD Vol. 71, No. 5

THE ELECTRIC TOWING LOCOMOTIVES, OPERATING ON RACK RAILS, ASCEND GRADES OF 44 PER CENT AT THE LOCKS

Electric Towing Locomotives Chief Feature in

Operation of Panama Canal
Forty Powerful Hauling Units, Operating on Rack Rails, Afford Complete

Control Over Movement of Vessels Independent of Their Own Power

SAFETY in the passage of vessels

through the locks of the Panama Canal

is assured by a towing system involving

forty electric, rack rail locomotives which
have been designed to afford such complete

control over moving vessels, independent

of their own power, that the possibility

of a great ocean steamship breaking
through the gates of the upper locks, and
plunging down through those below is

effectively minimized, if not entirely elimi-

nated. Each of these powerful hauling

units weighs 86,300 lb., is capable of exert-

ing a tow line pull of 25,000 lb., has a maxi-
mum towing speed of 2 mi. per hour, and
is capable of climbing up grade as steep as

44 per cent. Every vessel passing through
the locks will be maneuvered by four of the

towing locomotives, two off the bow doing
the pulling and two at the stern serving

to guide, retard or stop the ship. After a
very thorough study of the entire problem
of maneuvering ships through the locks of

the canal, it became evident that they

should not proceed through the locks under
their own power, and that a sub-

stitute for the ship's power should meet
the following requirements : Place the ship

in proper relation to the lock; keep the

ship to its course ; accelerate and retard the

ship without rupturing the lines; tow the

ship without the necessity of changing the
lines for lockage in flight; require a small

number of skilled operators rather than a
large number of unskilled men to co-

ordinate. With these basic principles in

mind the towing system at Panama was de-

signed and patented by Edward Schild-

hauer, electrical and mechanical engineer
of the Isthmian Canal Commission. The

forty towing locomotives and all the elec-

trical apparatus for operating the locks

were built by the General Electric Com-
pany.

The Route Through the Canal

In passing through the canal from the

Atlantic to the Pacific, a vessel will enter

the approach channel in Limon Bay, which
extends to Gatun, a distance of about 7 mi.

At Gatun it will enter a series of three

locks in flight and be raised 85 ft. to the

level of Gatun Lake. It may then steam at

full speed through the channel in this lake

for a distance of 24 mi. to Bas Obispo,

where it will enter the Culebra Cut. It

will pass through this cut, which has a

length of 9 mi. and reach Pedro Miguel,

pass through Miraflores Lake for a dis-

tance of IV^ mi. until it reaches Miraflores,

front of TRACTION MOTOR UNIT WITH JOUR-
NAL BOX IN PLACE

where it will be lowered 55 ft. through two
locks, to the sea level, after which it passes

out into the Pacific through an 8y2-mi.

channel.

The main features of all the lock sites

are identical. The following brief descrip-

tion of the Gatun Locks, with special

reference to the arrangement of the tow-

ing tracks, ship channels, inclines and ap-

proaches, is given to enable the reader to

obtain a clearer conception of the towing
scheme in general, as well as the more de-

tailed description of the locomotive.

At the Gatun Locks there are two ship

channels, one for traffic in each direction.

The channels are separated by a center

wall, the total length of which is 6330 ft.

There are two systems of tracks, one for

towing and the other for the return of the

locomotive when returning idle. This,

however, refers only to the outer walls.

For the center wall, there is only one re-

turn track in common for both the towing
tracks. The towing tracks are naturally

placed next to the channel side, and the

system of towing utilizes normally not less

than four locomotives running along the

lock walls. Two of them are opposite each

other in advance of the vessel, and two
run opposite each other following the ves-

sel. The number of locomotives is, how-
ever, increased when the tonnage of the

ship demands it.

Control of Ship Movement

Cables extend from the forward locomo-

tives and connect with the port and star-

board sides respectively of the vessel near

the bow, and other cables connect the rear

locomotives with the port and starboard

quarters of the vessel. The lengths of the

various cables are adjusted by a special

winding drum on the locomotive to place

the vessel substantially in mid-channel.

When the leading locomotives are started

they will tow the vessel, while the trailing

locomotives will follow and keep all the

cables taut. By changing the lengths of
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FOUR LOCOMOTIVES MANEUVER EACH SHIP—TWO FOR TOWING AND TWO FOR RETARDING
MOVEMENT AND CONTROLLING POSITION

the rear cables, the vessel can be guided.

To stop the vessel, all the locomotives are

slowed down and stopped, thus bringing

the rear locomotives in action to retard the

ship. Therefore, the vessel is always under

complete control quite independent of its

own power, and the danger of injury to the

lock walls and gates is greatly lessened.

Rack Rails for Towing Tracks

The towing tracks have a specially de-

signed rack rail extending the entire length

of the track and located centrally with re-

spect to the running rails. It is through
this rack rail that the locomotive exerts

the traction necessary for propelling large

ships and climbing the steep inclines. A
rack rail is also provided on short portions

of the return track so as to lower the loco-

motives safely from one level to the next.

The steepest slope is 44 per cent, hence the

need for rack rail, even on the return track.

With a rack rail traction is limited only

by the capacity of the driving motors and
not by the adhesion of the wheel treads on.

the rails.

The rack rail is of the shrouded type,

and each tooth space has a drain hole cast

in the bottom so as to carry off water and
other accumulations. A further feature is

the projecting edges, which permit thrust

wheels attached to the locomotive to run
along the under side and prevent over-

turning of the locomotive in case some
unforeseen operating condition should pro-

duce an excessive pull on the towline.

These thrust wheels serve to counteract

the lateral component of the tow line pull,

and the flanges act for emergency only, as

the weight of the Icomotive is sufficient to

prevent overturning with a normal pull

of 25,000 lb. on the towline.

Three-phase, 25-cycle, 220-volt alternat-
ing current is used for operating the loco-

motives, and the current is supplied to
the locomotives through an underground
contact system. The working parts of the
locomotive are supported by two longitu-
dinal upright side frames of cast steel, con-
nected by transverse beams. These frames

WINDLASS and BASE ASSEMBLED

are, in effect, deep rigid trusses having
upper and lower members connected by
posts and diagonal braces. The pedestals

for the wheel axles are located at the junc-

tion of the end portions with the middle

portion of the frame and are of the usual

locomotive type, having vertical parallel

jaws between which the journal slides.

Springs are interposed between the tops of

the journal boxes and the tops of the

pedestals, and the locomotive is thus
mounted upon four wheels carried on the
two axles. The wheelbase is 12 ft., and the
overall length of the locomotive over 32 ft.

Each axle is driven by its own 75-hp.
motor, independent of the other, and the
construction is the same at both ends. The
motor is of the three-phase, slip-ring type,
enclosed and identical with the rugged steel

mill design. When running without load
and between inclines the motor propels the
locomotive by the adhesion between the
wheels and the rails of the track, but when
the locomotive reaches one of the steep in-

clines between the locks, or when it is tow-
ing a ship, the cog rail system is utilized.

The towing speed is 2 mi. and the return
speed 5 mi. per hour.
The two traction motors are controlled by

suitable controllers installed in the cabs at

the ends of the locomotives. The circuits

are such that both motors can be controlled

from either cab, and can be operated singly

or in multiple as desired. Each motor,
with all its gearing and clutches, is

mounted independently of the frame of the
locomotive, to which it is connected only

by springs which give an elastic support
for the outer end of the bracket on which
the mechanism is carried. In connection

with each motor is a brake, powerful enough
to stop the locomotive within two revolu-

tions of the wheels.

Cable Drum

Passing to the features which render the
locomotive peculiarly adapted for towing
purposes, the drum on which the cable is

wound is located midway between the ends
of the locomotive and above the upper mem-
ber of the side frames, so that the cable

can be led off on either side of the machine
and through a wide range of angles to the

line of travel. One motor, with bevel gear
pinion, is used for driving the drum at a
high speed when coiling the cable that ha»
been cast off, and it remains permanently
in gear. Another motor, with worm gear

drive, is used for taking in the cable when
it is under load, and the drum operates as

a windlass or capstan. Due to the greater

gear reduction, it operates the drum at a
much slower speed; consequently, with

THE FIRST TRIAL RUN AT GATUN—SEPARATE SYSTEMS OF TRACK FOR HAULING AND RETURN PREVENT TRAFFIC CONGESTION
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motors of approximately equal size, a

greater force may be exerted on the tow
line than would be possible with the lower
speed reduction which is used with the

high-speed coiling motor.

One of the most important parts of the

locomotive is the slip-friction device con-

sisting of two special alloy rings, mounted
on the spider. Between these rings a steel

disc is fastened to the rope drum. The
amount of tension on the tow line is ad-

justed by the pressure between these three

discs and is obtained by tightening the

spiral springs on the clamping ring. In

order, therefore, to make the slipping ten-

sion of the towline proportional to the pres-

sure between the friction discs, a rubbing
surface of metal having an absolutely con-

stant coefficient of friction of 0.1 was de-

veloped by test.

Ship Acceleration

The curves in the accompanying diagram
give some interesting data on the time of

acceleration of ships in the lock chambers.
These values have been obtained from cer-

tain tests and theoretical calculations based
on data given by several well-known
authorities.

Census of Primary Power
Equipment

Government Report Shows an Increase of 463.6

Per Cent in a Decade or from 438,472

to 2,471,081 Horsepower

THE DEVELOPMENT of water power
in the United States in 1912 is dealt

with in a report of the Census Bureau
which has recently appeared in printed
form. The report covers the primary
power equipment of central stations using
steam engines, steam turbines, gas and oil

engines and waterwheels. The classifica-

tion is changed somewhat in the return for

the three census periods of 1912, 1907 and
1902. Steam turbines were shown sepa-

rately in the two later reports, while in the
report of 1902 they were included with
steam engines. Auxiliary engines were
dealt with in a separate chapter in 1902
and 1907, but were not reported separately

in 1912. The accompanying diagram shows
a comparison between the primary power
charts of 1902, 1907 and 1912.

In the accompanying table is shown the
development of water power. The total

water power of commercial and municipal
electric central stations increased from
438,472 hp in 1902 and 1,349,087 hp in

1907 to 2,471,081 hp in 1912. The in-

crease in the decade was 463.6 per cent. In
the two later census periods waterwheels
and water turbines contributed approxi-
mately one-third of the total primary
power of central stations. The great in-

crease was in the large units. The total

rating of water turbines of 5000 hp or more
increased 222 per cent from 1907 to 1912.

Of the total horsepower rating of water-
wheels and turbines in 1912, commercial
stations had 94.7 per cent and municipal
stations 5.3 per cent.

The returns show that water power was
used for the generation of electrical energy
in all States except Kentucky, Louisiana,
Mississippi, North Dakota and the District

of Columbia. Including the returns from
electric railways the rating of all water-
wheels increased 104.2 per cent from 1907
to 1912.

The water power reported for New York,
California, South Carolina, Pennsylvania,
Michigan and Montana combined was 60
per cent of the total for the United States.

Water power was reported as used by
1035 central stations in 1912, and of these
496 reported having only water power. Of
the latter number 225 stations reported

Waterwheels and Turbines—1912, 1907 and 1902

Machines grouped according to
horsepower

Over 2000
500 and and

Class of stations 500 hp under under 5000 hp
or under 2000 hp 5000 hp and over

Total, 1912 333,795 594,440 448,760 1,094,086
1907 320,636 357,671 330,980 339,800
1902 174,559 156,613 107,300 •

Commercial, 1912 298,674 554,100 441,960 1,046,086
Municipal 1912.. 35,121 40,340 6,800 48,000
Per cent of in-

crease :

Total, 1902-1912 91.2 279.6 318.2
1907-1912 4.1 66.2' 35.6 222.0

Commercial,
1902-1912 81.0 257.5 311.9
.1907-1912 0.7 55.8 35.3 207.9

Municipal,
1902-1912 266.7 2,359.8
1907-1912 46.7 1,917.0 54.5

•Included in "2000 and under 5000 hp." The
class "5000 hp and over" was not called for at the
census of 1902.

water power each of 1000 hp or more. These
were tabulated separately in the census re-

turns as representing the hydroelectric

stations. Their cost of construction and
equipment was $922,954,341 and their total

income was $72,717,582. These stations

form only 4.3 per cent of the total number
of central stations, but they reported 42.2

per cent of the aggregate horsepower, 92.6

per cent of the water power, 38 per cent of

the dynamo capacity, 50.8 per cent of the

kilowatt-hour output, 31.1 per cent of the

horsepower of stationary motors, 42.4 per

cent of the cost of construction and equip-

ment and 24.1 per cent of the income. That
much of the business of these plants is the

sale of energy in bulk is indicated by the

fact that they had only 12.4 per cent of the

arc lamps and 17.5 per cent of the in-

candescent lamps. They reported 46 per

cent of the total income for energy sold to

other public service corporations.

Millions
4 8

Total

Steam

Water

PRIMARY POWER CHART, 1902-1912

Strength of Columns Sought
by Full-Size Tests

Elaborate Equipment Used by Special Committee
of American Society to Determine Behavior

Under Service Conditions

THAT extreme care is being taken by the
special committee on steel columns and

struts of the American Society of Civil

Engineers in the full-size tests being made
by the committee is shown in the outline of

instructions for testing columns, as given
in the progress report submitted last week
at the annual meeting of the society. The
investigation at present embraces nine dif-

ferent types of cross-sections of the so-

ciety's series and one of the American Rail-

way Engineering Association's series. Of
each type there is a light and a heavy sec-

tion, and, in turn, of each of these there

are three lengths, namely, of 50, 85 and
120 L/R. In addition there are a niimber
of steel bridge members being tested.

Before testing the columns are weighed
and gaged for size, the riveting is in-

spected, any bends, waves or kinks in align-

ment are noted, the column ends are re-

dressed to insure perfectly uniform bear-

ing, and the two longer sets of columns,
that is, those of 85 and 120 L/R are coun-

terweighted at the middle by a load equal

to one-half the total column weight.

The actual areas of these column sec-

tions show a variation as great as 4 per
cent from the nominal. Some standard
method had to be chosen which would give

the correct areas. The shapes were first

calipered at the ends and variations were
noted. Then prints were made on white
paper from the blackened ends of the

columns, and the areas obtained by the

use of the planimeter. Finally, the

columns being weighed and the rivet heads
deducted, the areas were determined by the

specific gravity of the material. This last

method was adopted as the proper one in

determining the unit loadings.

MEASUREMENTS AND OBSERVATIONS

The instructions for measurements and
observations to be made during the test

are very complete and precise, due to the

elaborate equipment. Strain-gage measure-
ments are taken from 8 to 10 in. apart
along the length of the column—those at

the end far enough away to avoid effects

of local distortion. Compressometer meas-
urements are made on longer lengths to

check the short strain-gage measurements,
and deflection observations on horizontal

and vertical movements at the middle of

each test piece are also taken. Permanent
sets on changes in cross-section are deter-

mined at loading intervals of 5000 lb. per

square inch up to 15,000 lb., and then in-

tervals of 1000 lb. per square inch up to

130,000 lb. Horizontal and vertical deflec-

tions are observed at the time of measuring
longitudinal compressions and sets. The
general direction taken by the column when
it fails, and whether this is due to deflec-

tion as a whole or to local buckling, are

noted. Careful note is made where the

column begins to scale, and of the lines of

scale, and the condition of the rivets is

recorded around the distortion points.

After the ultimate load has been reached,

at least one column of each cross-section

and length is compressed to emphasize the

manner of failure. This column is photo-

graphed both at the time the ultimate load

is reached and after being compressed.
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Construction of Cumberland Waterworks
Hauling Problems, Layout at Dam Site, Including Quarry and Cement-
Block Plant, and Excavation for Nine-Mile Wood-Stave Conduit

By FRANK H. EASTMAN
Engineer in Charge for the MerriU-Ruckgaber Company, New York. Contractor

COMPLETION of the Cumberland (Md.)
water-supply system, comprising an

80-ft. masonry dam, a 9-mile conduit, prin-

cipally of wood staves, a mechanical filtra-

tion plant with a capacity of 6,000,000 gal.

per day, and a 500,000-gal. storage reser-

voir, was signalized on Sept. 15, 1913, when
water was turned into the city mains. In
the Engineering Record of Sept. 14, 1912,
the proposed works, construction of which
had begun, were described in detail. The
present article will, therefore, deal only

This type of engine was particularly
adapted to the work at this point, the cost
of current averaging $3 per month. As
compared with steam power, it was much
cheaper and had the advantage of being
ready for instant use. Of the 12,000 tons
hauled about one-half was carried with the
two trucks. In good weather, with the
roads favorable, each truck made five trips
every twenty-four hours. The cost was
greater than for team haul on account of
the loss of time by the drivers and the

UPSTREAM FACE OF DAM—FORMS IN PLACE FOR GATE HOUSE

with the more important of the problems in-

volved in the construction.

All men engaged on the work were housed
at the site of the dam—laborers in stanch
shacks, where they did their own cooking,
and mechanics in buildings accommodating
four to eight men, who were boarded at a
dining room run by the contractor at a
finaricial loss, counterbalanced by the fact
that the men were kept in good humor.

Hauling with Teams and Motor Trucks

It was necessary to haul supplies over 9
miles of country road—macadam for 2.miles

at the railroad end and dirt for the balance
—with several steep sandy hills. In any
kind of wet weather these 7 miles were
practically impassable. A 3^4-mile stretch

leading from the camp across* flat piece
of farmland was corduroyed. It was fore-

seen that the chief difficulty would be met
in getting materials in, especially in

quantities to maintain the rate of progress
desired. As teams were mostly of an in-

ferior grade and transient, belonging chiefly

to farmers in the vicinity, two motor trucks
were added to the hauling force—a 6y2-ton
Saurer and a 5-ton White. The 650 cars
of material used in the construction were
shipped into Cumberland over the Baltimore
& Ohio Railroad and unloaded with a stiff-

leg derrick operated with a Lidgerwood 25-

hp electric hoisting engine, current being
obtained from the local power company.

frequent breakdowns and tire trouble due
to the condition of the roads. A heavy
rain for a day or two would sometimes
put the trucks out of commission for a week,
but they did their best work during hot
weather, when the teams were unable to

keep' on the road. A fair comparison of

costs is impracticable on account of the

difficulties of the winter months. For the

full time—eighteen months—the trucks

were 30 per cent more expensive than the

teams, but for the summer months only the

trucks were 25 per cent cheaper.

Excavation Plant

Work on the dam comprised placing

24,000 cu. yd. of 1:3:6 cyclopean masonry
and covering both faces with 1:2:4 con-

crete blocks, of which there were about 5000

cu. yd. Excavation, which totaled approxi-

mately 5000 .cu. yd. of earth and hardpan,

7500 cu. yd. of rock and 8000 cu. yd. of

fill and embankment, was begun January,

1912. The creek was allowed to flow in its

natural channel until the excavation on the

west bank was completed and the placing

of concrete started. On top of the rock

in the valley bottom is a 12-ft. layer, half

earth and half hardpan, excavation of which
was accomplished by means of a 15-cu. ft.

orange-peel bucket rigged to a traveling

stiffleg derrick and operated with a triple-

drum hoisting engine and a small inde-

pendent swinger. The excavation suitable

for fill was deposited in front of the dam,
the remainder being spoiled below. The
hardpan had to be excavated to rock with
pick and shovel and removed with the der-
ricks. As soon as the concrete in the west
side was level with the creek a cofferdam
was constructed across the stream and the
channel turned into a flume across the fin-

ished work. Excavation below the creek
bed and on the east bank was removed by
means of 1-cu. yd. dump buckets handled
by stiflfleg derricks. The permanent 48-in.
blowoff pipe was then concreted in and the
stream turned back through it.

From the power plant, consisting of boil-
era, air compressor and pumps, situated cen-
trally on the creek bank below the site,

steam was piped to the engines and air
to the quarry for the drills. To handle the
large stone for the cyclopean masonry and
to set the facing blocks five derricks were
erected—a steel guy derrick with 110-ft.
mast and 100-ft. boom below the dam in
the center, on either wing a stifHeg der-
rick, one with a 60-ft., the other with an
80-ft. boom, and two others of the same type
on the upstream face, one at^the extreme
east end and one in the center, built on
cribs to enable materials to be passed over
the finished dam. The steel guy derrick
was found to be well placed, as it occupied
little space and was easily erected and oper-
ated, and but for the advantage gained by
framing the wood structures on the ground,
this type would have been used altogether.

Quarry

The quarry was opened on the west hill-

side above the elevation of the dam crest.

A 12 x 24-in. Reliance jaw crusher with
manganese steel jaws was located just be-

low the quarry, and the crushed rock was
carried by belt conveyor and deposited in

a 600-cu. yd. bin, from which it was fed by
gravity into the mixers beneath. The
crusher averaged 200 cu. yd. in twelve hours
and gave a consistent performance, break-

ing approximately 26,000 cu. yd. without
a breakdown and with no expenditure for

repairs. The large stone for cyclopean
masonry was quarried about 1000 ft. below
the dam. Rocks weighing as much as 10

tons were loaded direct to flat cars by means
of a traveling derrick and hauled up an
incline within reach of the derricks below
the dam, the empty cars returning by grav-

ity to the quarry.

Sand was obtained from the bottom lands

above the dam site. It contained about 40
per cent loam and some boulders and coarse

gravel. The creek was dammed far enough
upstream to get the required head and a
plank flume was built from this point to

a pit near the mixing plant. A series of

baffle boards was arranged below the pit

to carry off the waste and water and allow

the good sand to settle in the pit, from
which it was scooped out and hoisted on a
screen which allowed the sand to pass
through into bins, from which it was hauled
up an inclined track by a single-drum hoist-

ing engine located at the top of the incline,

and dumped into the storage bins, which
had a capacity of 300 cu. yd. and which fed

by gravity to the mixers. The sand mate-
rial was excavated by means of a 1-cu. yd.

Iverson drag-line bucket operated on a trav-

eling stiflfleg derrick and carried to the

flume in Koppel cars. This method of ex-

cavation was tried out as an experiment

in an effort to reduce the cost of hand ex-

cavation and was a decided success.

Storage was provided underneath the
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material bins for 1500 bbl. of cement which
were brought across the creek from the un-

loading device to the storage room on flat

cars hauled by a small vertical engine, the

empty cars returning by gravity. Water
was supplied from a tank placed over the

charging hoppers and filled from the pump-
ing plant. Directly beneath the storage

bins were located two i'2-cu- yd. Haines-

Weaver mixers, which discharged into buck-

eta in a double tower, up which the con-

crete was hoisted to the elevation of the

top of the dam, where it was chuted to cars

on a trestle so built as not to interfere with

the placing of the blocks and large stone.

The situation of the quarry in respect to

the work made the type of mixer used the

only one practicable. It took up little room,

necessitated low operating expense, and no

repairs were required for the whole job.

Where possible, moving the concrete was ef-

fected, instead of by cars, by buckets han-

dled by the derricks. From 200 to 400 cu.

yd. were placed per day of ten hours.

Cement-Block Plant

No forms were required except for the

spillway walls and the gate house, the

front and back exposed faces of the struc-

ture being faced with concrete blocks of

diflferent shapes. There were twenty-nine

different sizes of blocks, varying from 2 cu.

ft. to 2 cu. yd. As the specifications re-

quired that the blocks be seasoned two
months before they were placed in the work,

it was necessary to provide for their manu-
facture on a large scale. On account of

the available supply of material and the

distance from any other source, it was ad-

visable for the contractor to manufacture
his own blocks on the ground. On the flat

above the dam site a platform was built

of rough 2-in. plank and covered with sheet

iron. The forms were made up of dressed

2-in. lumber and put together in panels held

in place by bolts. The concrete was spouted
through an open sheet-iron chute supported
on a trestle from the tower to a hopper
which discharged into buckets placed on
open-bottom flat cars. These were run out

on temporary light trestles erected over the
block forms, dumping direct to the forms.
As soon as the concrete had received its

initial set the forms were removed and the
blocks left in place until strong enough to

stand being lifted to the storage piles with
the derrick, where they were sprinkled and
left to cure before being placed in the
work.

Pipe-Line Excavation

From the dam to the distribution reser-

voir near Cumberland, a distance of 46,500
ft., a 36-in. main was laid, 45,670 ft. of
wood-stave and 880 ft. of cast-iron pipe.

The excavation was principally through a
rocky, mountainous country, which had first

to be cleared of trees. The trench was 5 ft.

in width at the bottom and followed the
contour of the ground to give a depth of
from 2 to 3 ft. cover over the pipe; but in

cases where a sharp break in the con-
tour occurred it was necessary to excavate
as deep as 20 ft. to carry the conduit in a
vertical curve of not less than 300 ft. radi-

us. At some points where it would be im-
practical to excavate to so great a depth to

get the required curvature, special cast-iron

bends were put in. The nature of the soil

and contour made any kind of excavation
except by hand labor inadvisable. For ap-
proximately 2 miles the cut was through
loamy gravel mixed with clay and boulders,

1 mile through rock, 1% miles, loamy farm-

land and the remaining 4':; miles, shale.

Owing to the limited time to complete the

work, excavation, which started at the dam,
was begun in January, 1912, in order to

have a large amount of trench ready for

the pipe-laying in the spring. As the win-
ter was unusually severe and considerable

frost was in the ground, it was found neces-

sary to open the trench with the aid of

dynamite. It was tried for the first 2 miles

through the gravel and boulder section.

Holes were driven to the required depth of

trench, about 6 ft. apart, and charged
with 1%-in. sticks of 40-per cent nitro-

glycerin dynamite, one on top of the other

to within about a foot of the top of the

hole. About fifty holes were fired at once.

Several different experiments were tried as

to depth and arrangement and spacing of

holes and quantity of dynamite, but the

Iowa State Highway Bridges

Not Too Heavy
Investigations Show Greater Cost on County Built

Roads than under Present Regime, Despite

Insufficient Concrete for Safety

<< A RE the bridges and culverts designed

j[\_ by the Iowa State Highway Com-
mission too heavy?" is a question raised by
the taxpayers in Iowa. This question em-
bodies a criticism of State control, which
not so very long ago replaced county con-

trol and created a new era of bridge build-

ing in the State. To ascertain whether or

not this criticism is justified the commis-
sion has carried out an investigation cover-

ing eighty-two bridges and culverts. This
investigation, which was conducted last

year and included a detailed inspection.

CONSTRUCTION PLANT AND QUARRY AT SITE OF DAM FOR CUMBERLAND WATER SUPPLY

above-mentioned combination was the most
successful. Approximately one-third of the

excavation would be blown out in this proc-

ess and the remainder loosened up so that

it was comparatively easy to remove with
shovels. The method seemed a success until

spring, when the frost came out and the

banks crumbled and caved in to such an ex-

tent that a gang had to be sent back to

clean out ahead of the pipe-laying gangs.

This considerably added to the expense, and
it would no doubt have been more success-

ful and cheaper, had time permitted, to

wait until spring before beginning the ex-

cavation.

The contractor was the Merrill-Ruckgaber

Company, of New York. The work was
designed and directed by James H. Fuertes,

consulting engineer, of New York, repre-

sented on the work by J. C. Shriver

and R. R. Fernow, resident engineers.

Mathematical Laboratory is the name
of a new course introduced at the Massa-
chusetts Institute of Technology by Dr. Jo-

seph Lipka. The course includes the most
modern methods of numerical, graphical

and mechanical calculations, with particular

emphasis on their relations to engineering

and applied mechanics. Various applica-

tions of arithmetic and algebraic processes

as well as those of calculus are taken up.

The making of graphical charts and the

study of computing instruments are also

included in the course.

mathematical analysis and field study of

the behavior of the structures, naturally

resolved itself into two phases—a com-
parison of the utility and a comparison of

the cost of bridges built under State control

with those formerly built. The results of

this investigation have been set forth re-

cently in an article in the "Service Bulletin"

of the Iowa State Highway Commission by
C. B. McCullough, from which the follow-

ing has been taken.

Defects of Design of Old Bridges

Of the eighty-two of the lighter-sectioned

bridges examined, all built under county
control, sixty have clearly developed defects.

Sixteen are sufficiently defective to be un-
safe for traffic, particularly through any
period of continued high water. Two are
in a state of complete collapse.

The causes to which the defective and un-
safe condition of these spans may be at-

tributed are insufficient foundation areas,

or depths, or both, noted in thirty-nine

cases; inadequate reinforcing, noted in six-

teen cases; insufficient dimensions of sec-

tions, noted in seven cases; "thin-section"

concrete members placed in positions ex-

posed to frost upheaval and stream erosion,

noted in thirty cases ; inadequate wing-wall

lengths, allowing stream erosion behind the

fill, noted in eight cases ; inferior materials

and workmanship, noted in eight cases.

Of these eighty-two structures twenty-

eight have had, and seventeen more are in
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immediate need of, repairs or renewals.
The causes to which this lack of permanency
may be attributed are "thin-section" con-
crete members placed in positions exposed
to upheaval and erosion noted in twenty-
eight cases; insufficient foundation depths,
noted in fifteen cases ; the use, to save first

cost, of wing walls insufficient in length to
retain properly the earth approach filling,

and which have after construction been
lengthened by bulkheads of timber or rip-

rap, noted in twenty-three cases.

Insufficient Foundations and. Water-
ways

In 65 per cent of the defective spans such
defects may be traced entirely or in part to
insufficient foundation depths or areas or
both. The majority of the structures ex-
amined had foundations not exceeding 2 ft.

below stream bed and in many cases less

than this. The State specifications call for
a minimum foundation depth of 4 ft. below
stream bed, and piling is required if there
is any question of the character of the
foundation material. The foundation pres-
sures on many of the structures examined,
as determined by accurate mathematical
analysis, reach the unsafe limits of 8 or 9
tons per square foot on clay soils. The
State specification limits such loading to

2 tons per square foot maximum on such
soil.

,

In 26.6 per cent of the defective spans in-

sufficient dimension of sections under
stress was a contributory cause of the de-

fects. Analysis according to the best prac-
tice of the internal stresses produced by
ordinary load conditions discloses a stressed

condition in the defective spans of from
40 to 80 per cent in excess of the units
adopted by the State as a maximum. The
excess material used under the State speci-

fication has been a direct attempt to over-
come the defects found in the lighter type
of construction. In the light of the exami-
nation, which covered practically every
bridge in each county taken up, so that
there might be no charge that special

bridges were selected for the study and
comparison, it would certainly appear that
the excess material required by the State
standard over the lighter-sectioned type is

not only warranted but absolutely essential.

Investigation of Costs

The second step in the investigation per-

tained to a cost comparison wherein unit
prices fixed by completion at public, adver-
tised lettings are compared with the unit
costs dependent upon private agreement be-

tween the contractor and the public officials.

The bridge purchaser, the public, is inter-

ested in knowing to what degree the reduc-
tion in unit costs due to free and open com-
petition operates to oiTset the cost of the
extra material used under the State stand-
ards. The public wants to know the relative

cost of the two types of construction.

During the investigation of the bridges
built under county control, data were se-

cured establishing the contract cost of prac-

tically all of the structures examined. While
the yardage cost based on quantities com-
puted from such of the plans as were found
on file ran considerably in excess of the av-

erage yardage cost for the past year under
State control, this fact alone does not estab-

lish the economy of the State-control bridge,

inasmuch as the yardage for a given water-
way is usually considerably greater for this

latter type of construction. The comparison
must be carried further than mere yardage
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of material and must be based on the meas-
ure of service rendered by each structure,
which can be based on but one consideration,
namely, waterway carrying capacity.

Manifestly even this comparison fails if
the structures compared are of different
roadway widths, and to obviate this diffi-
culty all costs were prorated to a clear road-
way width of 16 ft. The total aggregate
waterway for the bridges examined, all built
under county control, is 14,571 sq. ft. and
the total prorated cost for a standard clear
roadway width of 16 ft. is $78,444.72. Un-
der county control, therefore, the results of
the investigation disclose the fact that for
concrete bridge construction of standard
16-ft. clear roadway width for every square
foot of waterway the taxpayers of the
county were taxed $5.38.

Heavier State Bridges Are Cheaper

These data for all the 1914 concrete
bridge structures designed by the State
Highway Commission for which contracts
had been approved and cost data were avail-
able disclose the fact that under State
control concrete bridge construction of

standard 16-ft. clear roadway width each
square foot of waterway has cost the tax-
payers of the counties of the State $3.93.
The logical deduction from this comparison,
states the bulletin, is that the reduction in

unit cost due to competitive bidding and ad-
vertised lettings not only completely offsets
the cost of extra material required by the
State standards, but results in an additional
economy.
The Highway Commission is convinced

that the bridges and culverts designed under
the State standard specifications are not
too massive. It believes that the extra ex-

penditure required by these designs is not
only warranted but absolutely essential to
safety and permanency. There is evidence
that under publicity and competitive bid-

ding methods there is a definite first-cost

economy in favor of the heavier bridges
where compared with the lighter structures
as actually built. There is the further self-

evident assurance that the standard-plan
bridges and culverts carry far greater fac-

tors of safety and permanency, the only
grounds on which to justify concrete bridge
and culvert building.

Compensation of Engineers Varies Widely-
Those in Contracting Fare Best

American Society Committee Presents New Curve of Middle Men, and
Classifies the Engineers as to Work, Location and Technical Education

NEW STATISTICS presented last week
at the annual meeting of the American

Society of Civil Engineers by the special

committee appointed to investigate the

conditions of employment and compen-
sation of engineers tend to support the

figures submitted by the committee in the

first progress report made a year ago. The
main feature of the earlier report, which
was abstracted in the Engineering Record
of Jan. 24, 1914, page 105, was a diagram
showing the maximum, minimum and aver-

age yearly compensation of 8638 members
of the society divided into groups accord-

ing to their years of experience.

The new report includes the replies from
1158 additional members, which modify to

some extent the curves originally presented.

New minimum figures are shown in a num-
ber of cases. There are also several new
maximum figures, although the maximum
curve still zigzags violently. The average

curve does not differ greatly from that

shown last year; for the first fifteen years

it is somewhat lower and smoother. After

the fifteenth year it still fluctuates with the

maximum curve in a way suggesting the

need of records from ^nore men. A feature

of the new diagram is a fourth curve, of

the middle men of each group. This is con-

siderably under the average curve. A
second diagram groups the men according,

to the nature of their work and indicates

that contractors fare best and consulting

engineers next best, and that employees of

States and counties fare the worst. In a

third diagram, in which the men are

grouped geographically, perhaps the most
noticeable feature is the decided disadvan-

tage of the Southern men after the twenty-

fifth year. The New England men receive

the least in the earlier years. Otherwise,

except that the men in foreign countries

are paid better throughout, the curves

deviate little up to the twenty-fifth year,

when those for the Middle Atlantic and

Central groups rise away from the others.

The fourth diagram compares graduates
and non-graduates, and shows a decided

advantage for the former after the

fifteenth year.

The report is signed by Nelson P. Lewis,

John A. Bensel, S. L. F. Deyo, Dugald C.

JacksMi, William V. Judson, C. F. Loweth
and George W. Tillson. The substance of

the report follows.

Maximum, Minimum, Average and Middle
Men

The methods described in the first report

for securing the information have been con-

tinued, but an effort has been made to reach

a larger proportion of the membership of

the society. The earlier report was based
on information received from 3638 mem-
bers in various grades. On May 22, 1914,

a second circular was sent out, to which
1240 replies were received; of these, 1158
gave information which could' be availed

of, bringing the total number of usable

replies up to 4796, which was two-thirds

of the entire membership of the society

when the second circular was mailed. The
information has been carefully analyzed

and incorporated in the large diagram
'similar to that used in the first report, and
the new curves, while corresponding quite

closely with those already published, are

naturally more uniform and are believed to

be more representative.

The irregularities in the curve repre-

senting the average yearly compensation
have been generally reduced, although at

some points they have been emphasized.

For instance, although returns from engi-

neers having 29 years of professional ex-

perience have been increased from 44 to

52, and although the maximum and mini-

mum compensation remain the same, the

eight additional replies have raised the

average from $9,315 to $9,716, while at

the next point on this curve, .represent-
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ing 30 years of active experience,

although the maximum remains the
same, there is a new minimum of

$500, yet the average compensation
has been increased from $5281 to

$5346. Again, at 38 years, a new
maximum, $10,000 greater than
that formerly reported, has, with
the same minimum, raised the aver-

age from $6746 to $8106; while at

39 years, where the maximum was
and is $10,000, and the minimum
$1000, five additional replies have
decreased the average from $4600
to $4329.

In the first report reference was
made to an attempt to draw a
curve representing the compensa-
tion received by the middle man,
but such a curve was not included

in the diagram. Such a curve has
been included in the diagram now
submitted, and the committee con-

siders it worthy of special study.

Contractors Are Paid Best

Believing that the variation of

compensation with the character of

employment should be shown. Fig. 1

has been prepared indicating the
average compensation paid by the

National Government, States, mu-
nicipalities, technical schools, rail-

roads, and private corporations and
companies, as well as the incomes of

consulting engineers and engineer-

ing contractors. Inasmuch as the
number of replies for each year of

experience was relatively small, and
might therefore be misleading, they

have been grouped in 5-year
periods, and the resulting curves
are believed to be of interest and
value. They indicate that the

salaries paid by the National Gov-
ernment, States, cities and technical

schools, including in the last re-

ceipts from private practice, while

closely corresponding with those

paid by railroad companies during
the first 20 years, are materially

less after that period; that other

corporations and private companies
pay considerably higher salaries,

and that the largest incomes are

those of consulting and contracting

engineers. That the curve showing
the incomes of contracting engi-

neers reaches its highest point at 30
years is probably due to the fact

that it is only about 30 years ago
that engineers became contractors

to any considerable extent, or pos-

sibly to the fact that their success

enables them to retire from active

work at a relatively early age.

Low Pay in Southern States

Fig. 2 shows the compensation re-

ceived, arranged in geographical

groups, using five different sections

of the United States and placing the

members of the society who are en-

gaged in engineering work in

foreign countries in a separate

group, this diagram also being
based on the average for 5-year

periods. The results are so obvious

that they call for no comment.

Graduates and Non-Graduates

The committee also submits Fig.

3, showing the relative compensa-



January 30, 1915 ENGINEERING RECORD 141

Relative Ages of Graduates and Non-Gbaduates

Years of Average age Average age of
experience of graduates non-graduates

2 24.8 27.4
3 25.7 25.3
4 27.2 25.6
5 28.4 27.7

6 29.2 27.8
7 30.1 29.9
8 31.2 29.8
9 31.9 31.0

10 32.9 32.3

11 33.6 33.2
12 34.4 34.8
13 35.6 35.7
14 36.6 35.8
15 38.0 37.5

tion received by engineers who are gradu-
ates of technical schools and those who
are not. This diagram is of special in-

terest owing to the fact that the curves

for graduates and non-graduates follow

each other very closely for the first 15

years. The graduate engineer appears to

have an advantage from that time on to

about 45 years, when the curves again come
together.

The average yearly compensation of 1998

graduates having an experience of from 2

to 15 years is $2756. The average yearly

compensation of 614 non-graduates having
an experience of the same length is $3154.

The average yearly compensation of 1394
graduates having an experience of from
16 to 50 years is $6328. The average yearly

compensation of 719 non-graduates having
an experience of the same length is $5359.

This may be due to the fact that the prepa-

ration of the graduate engineers repre-

sented by that part of the curve between
the fifteenth and forty-fifth years was more
thorough in the fundamentals of engineer-

ing education, and that, whatever may have
been their compensation in comparison with
that of non-graduates for the first 15 years

of their professional life, this thoroughness

lU-aO 21-25 28-30 31-36

Vcara of Experience ia 5.yr. Periods

a
No. of Bepliea

PiQ. 3.

of preparation shows its effect from that

time onward. It may be that among the

non-graduates of technical schools only the

most ambitious men apply for membership
in the society.

Thinking that the non-graduate members
of the society might be older men, the com-
mittee has requested the Secretary to fur-

nish it with figures showing the ages of

the graduate and non-graduate engineers

whose returns supplied the data for the

first 15 years of the curve. These are

shown in the accompanying table. It ap-

pears from these figures (which begin at

the second year for the reason that non-

graduates are not eligible for the grade of

junior for the first year of their experi-

ence) that the average age of the non-

graduates is slightly less, instead of greater,

than that of the graduates.

The replies from engineers having more
than 50 years of experience are so few, and
the information given by them is of so
little significance, that it has not been in-

cluded in any of the diagrams except that

giving all the returns without classification.

Answers to Comments on First Report

In the discussion of the committee's first

report the opinion was expressed that if

curves had been prepared which excluded

the upper and lower 5 per cent, and the

upper and the lower 10 per cent, the result

would have been more nearly representative
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of the average compensation of civil engi-

neers. It is doubtless true that the curves

would have been more regular and some-
what lower, but the committee believes that

it should take account of the clearly excep-

tional man as well as of the average man.
It was also stated that if those who failed

to respond had been heard from the aver-

ages would have been materially lower.

This opinion does not appear to have been

confirmed by the 1158 replies to the second

circular, which have made little change in

the curve, except to render it somewhat
more uniform.

Another suggestion was that if all pro-

fessional incomes of more than $15,000 a

year had been excluded, the result would

have more nearly represented actual condi-

tions, but the committee believes that this

would have been distinctly unfair and mis-

leading.

The majority of those who contributed to

the discussion e.xpressed the belief that the

statistics should include all engineers who
could be reached, and should not be confined

to members of the society, and that the

cur\'es given represent a select list and the

ideal rather than the real compensation re-

ceived by engineers, one of the reasons for

this being that members of the society who
receive very small salaries are sensitive

about making a return. The committee be-

lieves, however, that in a canvass of the en-

tire engineering profession there would

have been the same reluctance of low-sal-

aried and unsuccessful men to answer the

questions.

To Include Non-Members of the Society

The committee believes that the society is

the representative body of civil engineers in

this country and that information collected

from its members is the kind of information

that the members of the society wish. In

order, however, to meet the evident desire

of many members of the society for statis-

tics which will include those outside its

membership, the committee proposes to en-

deavor to secure such information and to

make a further classification based on actual

age as well as the number of years in engi-

neering practice, while it is also proposed

to secure information indicating the pro-

portion of time engineers are out of employ-

ment. In securing information concerning

engineers who are not members of the so-

ciety, the committee will be obliged to use

such data as it can secure from railroads,

municipalities, and other organizations or

individuals employing engineers, and from
technical schools which have compiled sta-

tistics concerning their graduates and
former students. The committee realizes

that the collection of this kind of data will

be much more difficult than the work which
it has already done and that the results will

be less conclusive and less accurate than

those herewith presented. If it is the

pleasure of the society to continue the com-
mittee for another year, this work will be

undertaken, and, in this event, the com-
mittee hopes that members of the society

will voluntarily send to it any information

they may have which will be of assistance

in this work, or that such data be presented

in the form of discussions of this report.

Eleven-Span Wooden Arch
Bridge of Fifty Years Ago

Built for Military Purposes During the Civil War
Without the Use of Iron—Washed Away

Three Years After Its Completion

AWOODEN arch bridge, more than 1000
ft. long between abutments, was built

over the Tennessee River at the foot of
Market Street in Chattanooga, Tenn., dur-
ing the Civil War. Since contracts have re-

cently been let for the construction of a
very large, modern, reinforced-concrete

bridge at this site, a description of the first

bridge erected there is of historical interest.

The old bridge was built for military pur-
poses in 1864 by Montgomery C. Meigs,
quartermaster-general of the Federal army,
to prevent General Sherman's army from
being bottled up in Chattanooga, as had
happened to the army of General Rosecrans
the year previous. General Meigs, who had

90-ft. double-leaf bascule span, ending in

timber trestle approaches on each side of

the river leading to high ground.

No Iron Except for Dowels

The most remarkable structural feature

of this bridge was that no iron or steel was
used, except drift bolts or dowels used to

hold in place the guard rails, flooring, etc.

After the main timbers had been sawed they

were steamed, bent, placed in the arches and
fastened together with wooden pins. The
floor was about 40 ft. wide and was laid

directly on the superstructure of the arches,

held in place by timber guard rails fastened

by dowels.

The leaves of the 90-ft. bascule span
were operated by block and tackle from two
gallows-frames erected on adjacent piers.

Four hand-driven steamboat capstans on the

floor of the bridge served as hoisting ma-
chinery.

The piers were built of round timbers

THIS wooden bridge COST $750,000 AND LASTED THREE YEARS

The United States Forest Service is

co-operating with fifty-four railroads, min-

ing companies, pole companies and cities

in making tests of wooden ties, timbers,

poles, piling and paving blocks which have

been given preservative treatments.

also been connected with the construction

of the famous Cabin John masonry bridge

at Washington, built the original Market
Street bridge at Chattanooga, of green tim-

ber, cut and sawed on the hills where Hill

City now stands.

The accompanying illustration, made
from a photograph taken shortly after the

bridge had been completed, shows the gen-

eral type of construction employed, and the

camp of the garrison defending the block-

house fortifications at the north approach,

shown in their immediate foreground. The
long, low commissary sheds or provision

houses of the Federal army are shown on

the Chattanooga or southern side of the

river, beyond which can be seen the hos-

pital tents and guard camps extending to

the summit of Cameron Hill on the right,

and Lookout Mountain in the background,

on both of which fortifications are visible.

The wooden arches, each of 90 ft. clear span,

were supported on stone-filled crib piers and

wooden bents, and at the south end of the

structure a 90-ft. double-leaf bascule was
provided for navigation.

Erection

Beginning at the north bank the first

pier, which acted as an abutment, stood at

the water's edge. Three spans were con-

structed, supported on two intermediate

bents and the second pier; then four spans

were placed connecting three intermediate

bents and the third pier, and then three

similar spans to the fourth abutment pier.

The bascule span bridged the gap between

the fourth and fifth piers, thus completing

the structure from shore to shore. On both

sides of the river the approaches consisted

of wooden trestles. It will therefore be

seen that the complete bridge consisted of

ten 90-ft. timber arches, five stone-filled

crib piers, seven intermediate bents, and a

dovetailed together and forming a cutwater
on their upstream ends. Both piers and
bents were sheathed with 4 x 12-in. planks
so as to prevent driftwood from catching.

The bents were held to the bottom of the
river by cross timbers weighted down with
stone. The spikes used to fasten the sheet-

ing, the hub guard and side railings on the

floor of the bridge, the strap hinges and a

few other pieces used on the draw span con-

stituted the only iron used in the con-

struction.

High Cost and Short Life

The bridge was called "Meigs's Folly,"

after its builder, because of its enormous
cost of $750,000. It is stated that common
labor was paid from $3.50 to $4 per day,

and skilled labor from $5 to $7.50.

When the war was over the bridge was
given to the city. As the timber, however,
had begun to decay, the expense of keeping
it in repair was large. One day a large

drove of mules became frightened, and as

they stampeded over the draw span, the rot-

ting ropes, which held the leaves, broke and
about forty of the mules fell into the water
and were drowned. The city had to pay
damages.

In the spring of 1867 the greatest flood

that had ever taken place in the river at

that point washed out the structure. This

flood rose rapidly to a height of 58 ft. above
low-water lever and lodged driftwood, hay-

stacks and the remains of bridges and
houses against the bridge piers. When the

water reached the superstructure and began
to flow across the floor the accumulated

drift exerted such a pressure that the

bridge gave way.
The Engineering Record is indebted to

B. H. Davis, consulting engineer. New York
City, for the notes and the photograph used

for this article.
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Co-operative Road Administration Plan Aided
by Post Card Bulletins

Leading Citizens Head Branches of Spokane County Association and
Overseers Receive Terse Instructions by Mail from Headquarters

By LeROY W. ALLISON

BY selecting leading citizens as heads of

district branches and issuing terse in-

structions to road overseers through the

medium of postal cards the Spokane County
Good Roads Association, of Washington,
has achieved notable results in carrying

into effect a co-operative plan of road ad-

ministration which has increased the mile-

age of improved roads from 51/2 in 1910 to

119 in 1915.

A Novel Enterprise

As an organization devoted to road bet-

terment work, the Spokane County Good
Roads Association represents a novel and
interesting enterprise of more than local

scope, for its influence is extending through-
out eastern Washington and into parts of

Idaho and Montana. Each incorporated
municipality of the immediate county now
maintains a direct branch of the associa-

tion to carry out its work in local territory,

under the direction of a vice-president ap-

pointed from the local membership by the

parent organization. This vice-president is

selected from the leading citizens of each

respective community and is the official head
through which the Association derives con-

certed action and support in establishing

and maintaining beneficial policies. Each
particular branch elects its own secretary-

treasurer.

A regular feature of the association's

general activities has been an annual con-

vention at Spokane for road overseers -and

supervisors, at which are discussed topics

of general interest and individual local prob-

lems. At the last convention about 150 of

these road-builders were present, enthusias-

tic in their commendations of the knowledge
and results derived.

Road Maintenance

The association has devoted considerable

effort to the subject of -proper and adequate
road maintenance. Particular difficulty has
here been evidenced, as elsewhere, in bring-

ing road officials to an appreciation of the

fact that the completion of a road is in

teality the commencement of their responsi-

bility. This has also been found in advan-
cing the use of the split-log drag for grad-
ing, from which excellent results have been
obtained. It has been hard to impress the
road overseers and farmers with the neces-

sity and importance of dragging the roads
at the proper season, or just as the surface
commences to dry out. At such a time they
can be dragged with the least possible labor

and greatest ultimate effectiveness.

500 Road Drags

When the association inaugurated its

movement among the road overseers and
supervisors for utmost co-operation in drag-

ging for earth road maintenance, about 12

drags of various types were in service in

the immediate territory. There are now
over 500 road drags tributary to Spokane
alone. For the most part they are efficiently

operated during the spring and fall months..
The particular advantage of dragging re-

verts to the drainage of the road and conse-

quent preservation. The road being thus

properly smoothed with a fairly uniform
slope, permits of rapid drying during rainy
periods and eliminates breakage of the com-
pacted traveled surface. In Spokane
County, the continued use of the split-log
drag has resulted in fine county highways

March 27, 1914.
Dear Sir :

Yov, have done well! More miles of earth
roads have been put in fine shape by use of
the split-log drag this spring than in all
times past.
Do not use the drag when the road surface

is dry.
Just as the surface begins to dry out is the

time.
Frank W. Guilbert, Sec'y,,

Spokane County Good Roads Association,

Please try to drag the roads in your Juris-
diction twice more before the 4th of July.
Do not drag the roads unless they have a

good soaking, then just as the surface begins
to dry out.
Never drag a dry road. Your road should

be crowned at least a little before you can
get flrst-class results by the use of the drag.

Spokane County Good Roads
Association.

I want to thank the many supervisors and
overseers who have used the drag this spring
and shown what fine results can be obtained
through its use.

Frank W. Guilbert, Secretary.

If you will drag your roads three times be-
tween now and winter, two round trips each
time, you will have better roads all winter
and less mud in the spring.
The taxpayers in your district are entitled

to this small expenditure.
Spokane County Good Roads

Association.

When your road gets too high in the mid-
dle use your split-log drag, both going and
coming, the first round trip on the higli part
of the road. Please remove all lose stones
from the roads in your district.
When you grade the roads and move some

sod or other vegetable matter into the trav-
eled portion of your road be sure and RE-
MOVE IT BEFORE THE ROAD BECOMES
PACKED, or else you are bound to have a
mudhole there in the spring and fall, or a
dusthole during the summer. This is a mis-
take that most road overseers make. They
feel that after the sod is once covered no bad
results will follow, but the dead organic mat-
ter is bound to keep working under traffic,

whether on the surface or under the surface,
and make a mudhole or a dusthole.
When your grade Is completed, a LEVEL

LINE across and touching the center of the
road should be exactly the same height above
either edge of your road.
The best crown for an average dirt road

should be one inch in one foot. If your road
is graded twenty-four (24) feet wide, the
center of your road should be twelve (12)
inches higher than the edges of your road.

Spokane County Good Roads
Association.

THE OVERSEER'S INTEREST IN HIS WORK IS

STIMULATED BY FREQUENT POST CARDS

FROM HEADQUARTERS

during the dragging season, and less dusty

and muddy highways through intervening

periods.

Post Card Bulletins

To inform road overseers constantly of

the essential factors in the upkeep of the

country roads at a minimum cost, the asso-

ciation has devised an interesting series of

bulletins in the form of post cards. These,

setting forth terse and important instruc-

tions, have been issued at the opportune
season and widely distributed with grati-

fying attention and results. Additionally,
indirect benefits have been evidenced
through this circularizing in making the
Spokane office of the association a natural
clearing-house for advise and help in the
different communities. The road super-
visors and overseers, in making the associa-

tion office their headquarters when in the
city, are brought into closer contact with
the organization work, with resulting in-

creased interest.

For the greater part these post-card
bulletins are of standard size, 314 x 5'2 in.

The accompanying set-up gives examples of
their contents. Others are larger, about
51/2 X 11 in., mailable under one-cent pos-
tage, and carry more specific information.

Road Constructiok. ,t, nnci
In the construction of its roads, antf^in

which the association has taken an active
part, Spokane County has employed exten-
sively the oil-bound macadam type of sur-

facing by the penetration system. Of such
roadways about 191/2 mi. have been com-
pleted, and 13V2 mi. are now being con-
structed. The association has given par-
ticular attention to the adoption of suitable

standards for common dirt or earth roads;
these gravel highways, of which there are
now about 35 mi. fully improved, are con-
sidered with special favor, owing to the
initial cost of installation, and the subse-
quent low cost of maintenance. Other
classes of roads used are water-bound ma-
cadam, 10 mi.; asphaltic concrete, not
patented, 11/2 mi.; and Warrenite, 1.37 mi.

In addition to its participation in these
county highway improvements, the Spokane
County Good Roads Association has been
largely instrumental for the concentration
of State road expenditures in Eastern
Washington, totaling about $600,000. Co-
operating with the Spokane City Chamber
of Commerce, the association has been re-

sponsible for the construction of a continu-
ous hard surfaced trunk highway east and
west from county line to county line, and
forming an arterial connection with the
county's improved roads.

Secretary Guilbert's Comment

In commenting upon the work of the Spo-
kane County Good Roads Ass(x;iation to the
writer, Frank W. Guilbert, its secretary, to

whom credit is due for data noted herein,

said:

"I believe our success has been due to the
fact that before we make any demands we
are sure we are right, and then we are will-

ing to fight for our position to establish it.

I am confident that the taxpayers appreci-
ate the fact that we are guareling their in-

terests. Another thing which has tended
to our success has been that we try to keep
better posted on laws of all kinds and
methods of construction work than the road
officials themselves. We are really an or-

ganization which makes a business of road
promotion and development work, com-
posed of fair-minded business men who are
willing to give some of their time to con-
sideration of these problems."

Wrought-Iron and Steel Pipe and
boiler tubes to the extent of approximately

2,245,532 gross tons were produced in the

United States during 1913, according to a

bulletin issued by the American Iron and
Steel Institute.
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Toxicity of Coal-Tar Creosote

for the Xylotrya
By L. F. SHACKELL, M. D.

Assistant Professor of Pharmacology, St. Louis

University School of Medicine

TESTS undertaken some time ago by the

Forest Products Laboratory to deter-

mine the relative efficiency of various con-

stituents of coal-tar creosote against marine
borers were discussed by C. H. Teesdale in

the Engineering Record of Sept. 12, 1914,

page 302. As an outgrowth of these in-

vestigations experiments were carried on at

the Marine Biological Station of the U. S.

Bureau of Fisheries at Beaufort, N. C, to

determine the comparative toxicity of creo-

sote, creosote distillates, and their indi-

vidual constituents on the xylotrya gouldi

that infests the waters around Beaufort.
Conclusions reached to date are as follows:

1. The toxicity of creosote fractions di-

minishes with rise of boiling point; the
toxicity of creosote itself lies between that
of the lowest and highest boiling fraction.

2. The loss of volatile constituents re-

duces the toxicity of creosote and of its

fractions.

3. The light oils of creosote are very
toxic even in the extremely slight propor-
tions in which they are soluble in sea-

water.

4. Naphthalene and anthracene are prac-
tically non-toxic for xylotrya.

5. The tar acids are extremely toxic for
xylotrya, alphanaphthol being many times
more poisonous than phenol.

A Specification for a Coal Tar-

Creosote Solution
By Dr. HERMANN VON SCHRENK and

ALFRED L. KAMMERER

LAST YEAR we presented the results of

^ome tests made with mixtures of re-

fined coal tar and creosote, which indicated
that when such mixtures consisted of about
20 per cent coal tar and 80 per cent creosote,

an oil was produced which could be success-

fully used for the impregnation of ties. It

was found that such an oil penetrated tim-
ber to the same extent as the usual heavy
creosote oils, provided the mixture or solu-

tion was kept at about 180 deg. Fahr. It

was recommended that the mixture be made
at the treating plants.

During the past year it has become some-
what difficult to obtain the usual supply of
high-grade foreign creosotes, and there have
been increased inquiries for the mixture of

coal tar and creosote. It was suggested that
the solution of the two substances could be
more readily achieved at the plants where
the creosote was made than at the treating
plants, because it was easier to filter the
mixture and thereby reduce the carbon per-

centage. This brought up the question
whether a specification for the finished prod-
uct could be written, so as to make it pos-

sible for a prospective consumer to buy the
mixed oil in completed form.

In co-operation with the Barrett Manu-
facturing Company a number of tests were
made by the writers to determine distilling

points, specific gravities and viscosities of
various mixtures. Several coal tars were
selected and these were mixed in different
proportions with various light creosote oils.

Based on these determinations a specifica-

tion was written, which follows herewith

:

The oil shall be a pure coal-tar product,
consisting only of coal-tar distillates and
oils obtained by the filtration of coal tar.

It shall contain no admixture of crude tar.

Water, shall not exceed 2 per cent. Speci-
fic gravity at 38 deg. C. shall not be less

than 1.06 or more than 1.10. Matter in-

soluble on hot extraction with benzol shall

not exceed 2 per cent. Viscosity (Engler)
at 82.3 deg. C. (180 deg. Fahr.") shall not
be more than 59 for 200 cu. cm. No vari-

ation above 59 seconds shall be allowed. On
distillation by the standard method of the
American Railway Engineering Association
it shall yield the following fractions, based
on dry oil : Not more than 1 per cent at 170
deg. C. ; not more than 5 per cent at 210 deg.

C. ; not more than 30 per cent at 235 deg. C.

The residue at 355 deg. C. shall not exceed
26 per cent.

Not a Final Specification

In presenting this specification it should
be understood that we regard it as by no
means final. It is a frank attempt to de-

scribe in as few words as possible an oil

made up of coal-tar creosote, with a certain

percentage of coal tar. The writers have
had occasion to examine a number of

samples purchased under this specification,

and found that they came within the pre-

scribed limits. The justification for such a
specification lies in the fact that a mixture
of the two substances was being prepared
for general use and sold in large quantities.

This has previously passed more or less as

creosote oil. The present specification

states in so many words that a mixture is

contemplated. It is hoped that the writing

of this specification will bring forth sugges-

tions as to improvements.

FRANKNESS INSTEAD OF MYSTERY

In this connection it should be pointed out

that a largely increased consumption of

creosote and an increased application of

creosoted materials will depend very largely

on the confidence which a purchaser will

have in getting the product which he is pay-

ing for. There has probably been justified

criticism because of practices in connection

with creosote in the dim and distant past,

sometimes referred to as the day when any-

thing which looked black and smelled bad
passed any specification for creosote oil.

' We all know that excellent results have been
obtained by the use of creosote conforming
to all kinds of specifications. All the oils,

however, which have given good results

have been coal-tar oils. The fact that they

differed widely in some respects has re-

sulted in the omission of apparently unim-
portant requirements in our modern specifi-

cations, such as percentages of tar acids.

liasli point, etc., and has tended to simplify

the specifications. There is nothing about
the industry which is not capable of rigid

examination. It should remain so, however.

The recent increased admixture of water-
gas tar with creosote is hardly to be re-

garded as a step in advance. If water-gas

tar is worth anything at all, why not state

frankly that it is being used? The same
course is apparently being followed with
this substance as was the case with the coal-

tar addition. Let us use every effort .to

stimulate the use of whatever preservative

is used under its own colors. It is a hope-

ful sign that the day is not far distant when
creosote distilling plants will sell their prod-

uct subject to inspection as it comes from
the stills. In the minds of many consum-
ers there has been too much connected with
this industry which has been mysterious.

There is no reason for this, and there ought
to be none. We offer the specification for a

coal tar-creosote solution as a step toward
a better understanding of one phase of the

industry.

Temperature Changes inWood
Under Treatment
By GEORGE M. HUNT

Chemist in Forest Products, Forest Products

Laboratory, Madison, Wis.

THE subject of heat conductivity in wood
has a practical bearing on all pressure

wood-preserving processes, and it is to be

regretted that it has been so little studied.

In the treatment of ties and other timbers
where steaming is resorted to it is im-

portant to know how rapidly the heat pene-

trates to the interior of the stick, or how
long an exposure is necessary to bring the

temperature of the interior up to the boiling

point of water. This knowledge is neces-

sary in order to gage economically the

time employed in steaming processes, and is

also important in applying creosote by the

boiling process.

As a part of the work of the Forest Pro-

ducts Laboratory experiments have been

made on sawed maple, red oak, loblolly pine

and hemlock ties, both green and seasoned.

Four hemlock ties and nine of each of the

other species were shown. The results of

the experiments may be summarized as

follows

:

1. In most of the ties there was no ap-

preciable rise in interior temperature dur-

ing the first 30 or 40 min.

2. The interior of the ties never quite at-

tained the temperature of the heating
medium.

3. In the treatments with steam at 20 lb.

pressure the time required for the interior

to reach 212 deg. Fahr. varied from 2^^ to

5 hr., the average being 4 hr. and 20 min.

4. Upon the application of the vacuum the

interior temperature fell very rapidly.

5. The rate of increase of interior tem-
perature was greatest in the treatments
with steam at 20 lb. pressure, and least with
creosote at 185 deg. Fahr.

6. The rate of increase of interior tem-
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perature was slightly greater in the treat-

ments with steam at 212 deg. Fahr. than
with creosote at the same temperature, at

zero gage pressure.

7. Seasoned ties heated more rapidly than
green ties.

8. No appreciable difference in the rate

of increase of interior temperature due to

difference in species could be determined.
9. In the steam and vacuum treatments

green ties always showed a loss of mois-
ture, while seasoned ties sometimes showed
a gain and sometimes a loss.

10. Practically all the ties continued to

lose weight during the first 24 hr. after
treatment. Creosoted ties lost less weight
during this period than steamed ties.

11. In the treatments with steam at 20
lb. pressure, the green ties were badly
checked while seasoned ties were not so
seriously affected. In the other treatments,
none of the ties were seriously checked.

How Not to Waste Steam in

Creosoting Plants
By A. M. LOCKETT

Of A. M. Lockett & Company, Ltd., New Orleans

FROM the standpoint of an engineer in-

terested in the general proposition of

steam-plant economy, it has seemed to me
that the managers of most wood-preserving
plants are so intent on maintaining the
maximum output that the question of steam
economy has not received the attention Xo
which it is entitled. While the volume of

output is no doubt of the first importance,
economy in steam consumption should not
be entirely overlooked, since proper atten-

tion to this item would, in many cases, in-

crease the output as well as effect an actual

saving in cost per unit.

In the creosoting process, owing to 'the

impossibility of securing air-dried mate-
rials, it is usually necessary to remove the
moisture and sap by artificial means. The
timber is introduced into the retort and is

there subjected to heat by the admission of

steam, the condensation of which transfers
the heat to the wood. The principal if not
the only useful function performed by the

steam is to increase the temperature of the

wood and the contained moisture, until it

has reached the temperature of the steam.
It is impossible that any evaporation or

removal of moisture can take place while
the steaming process is in operation. As a
matter of fact, the condensation of the
steam in the pores and upon the surface

of the wood increases temporarily to a great
extent the amount of moisture present, and
if one could examine the interior of the

retort during this stage of the process he
would find the condition of the wood almost
equal to that which would exist were the

wood submerged in water.

When the timber and the contained mois-
ture reaches temperature equal to the

steam, the pressure is released, the steam
blown off and the retort immediately sub-

jected to vacuum. As soon as the pressure

is removed from the retort the heat con-

tained in the wood and moisture cause

violent evaporation, and as the pressure is

still further reduced by the creation of a

vacuum this evaporation becomes more in-

tense.

Probably there is not in the timber, the

water and this moisture sufficient heat to

furnish the latent heat necessary to trans-

form all of the liquid content into a vapor,

but it is probable that the violent ebulition

which takes place in the interior of the
wood furnishes sufficient vapor to push be-
fore it the liquid which has not been evapo-
rated, and in this way the wood is rendered
comparatively free from moisture. The
moisture and air having been removed by
the vacuum process, the wood is then ready
for the introduction of the oil.

Too Free Use of Steam

In wood-preserving plants steam is used
for heating the timber in the retorts, heat-
ing the oil in the retorts, heating the oil

in the storage tanks, heating the buildings
in winter, generating power for cranes and
electrical equipment, and operating pumps,
air compressors and other auxiliaries.
There seems to be a common impression
among the employees of these plants that
so long as the boilers are there and capable
of furnishing steam no special care need
be exercised in the use of this steam. It

would be just as sensible for employees of
any establishment to take the position that
so long as there is plenty of money in the
safe in the office there is no good reason
why this money should not be expended
freely.

In many plants some of the combustible
ingredients of the coal are not even burned,
due to the type of furnace not being suit-

able for the particular fuel used, to unsuit-
able grates and to insufficient draft. The
furnace should first be made to do its duty.

As it has been shown conclusively that a
scale 1/16 in. thick will increase the loss of

heat in a boiler by probably 20 per cent, it

it is of paramount importance that the

heating surface of the boilers be kept thor-

oughly clean. The moment the steam
passes into the header or main steam pipe

it begins to part with its heat, and if the

pipe is not properly covered by a suitable

non-conductor, this loss is sufficient to jus-

tify covering all steam pipes and valves.

When the steam is admitted into the re-

tort its first duty is to heat the retort

itself, and in doing this a tremendous quan-
tity of heat is required. It is probable that

the preventable losses by radiation from a

7 x 120-ft. retort will equal 50 boiler horse-

power. During the whole process of steam-

ing the wood, the surfaces of the retort are

rapidly radiating heat and consuming
steam; therefore, all retorts used in this

process should be properly protected by
suitable non-conducting material. All

steam leaks should be promptly stopped.

Saving Steam with the Air Pump

One of the machines in the creosoting

plant which requires a considerable quan-

tity of steam to operate and which fre-

quently uses very much more steam than

is necessary, is the air pump. After the

steam is first blown down from a retort,

not only is the retort full of steam, but

there is a rapid evaporation of the moisture

in the wood. Therefore, at this time there

is need of a very substantial condenser for

those vapors which are capable of being

condensed, in order that the work of the

air pump may be only that for which it is

legitimately intended. The largest part of

these vapors can be quickly condensed

merely by bringing them in contact with a

spray of water, and the air pump only need

remove those vapors and the air which can-

not be condensed. If there is not a suffi-

cient quantity of water the air pump is

called upon to bail out the steam and vapors

by actual displacement, requiring not only

a large quantity of steam to drive the con-

denser, but also delaying very much the
creation of the desired vacuum.

In one plant of large capacity the water
available for condensing was only that
which would enter through a li4-in. pipe
from an elevated tank. In this plant it

ordinarily required two hours to create the
proper vacuum, although they had an air

pump with a piston 22 in. in diameter and
a 24-in. stroke. By increasing the water
pipe to 3 in. it was easy to create the re-

quired vacuum in twenty minutes.

In many creosoting plants steam traps
are not used upon heating coils, dependence
being placed on the drainage of these coils

by use of a valve; and in most cases these
valves are improperly regulated so that
there is a constant waste of steam, whereas
with an automatic trap no steam whatever
will pass through.

There are many plants using live steam
in places where exhaust steam would serve
the purpose just as well. I refer to the
heating of oil in tanks and to the heating
of plants and offices in the winter. There
is usually sufficient exhaust steam available

at all times for the air compressors, pumps
and engines to do all this heating with
steam which would be otherwise thrown
away.

Unnecessary Pumping of Water

In some plants the entire water sup-
ply is pumped to an elevated tank, and
water from the elevated tank brought down
to the surface again for use in the con-
denser, when the condenser would operate
just as well with water which has not been
previously pumped.

In plants where pulling and hoisting

steam engines are located in the yards re-

mote from the boiler plant, the steam sup-

ply pipes are rarely ever properly covered;
and, not only is there a tremendous waste
of steam, but serious injury to the engine
takes place due to water in the pipe and
the interference with the proper lubrication

of the engine by the presence of this water.

A great waste of steam takes place fre-

quently by reason of bad condition of valves

and pistons on the water ends of pumps.
So long as the pump is maintaining the de-

sired pressure, it requires just as much
steam to force the water by leaky pistons

and through leaky valves as it does to force

this water into the boilers or into the tanks,

whichever the case may be. The same thing

applies to pumps used for handling the

creosote oils. A large quantity of steam
is also wasted on account of insufficient

cylinder lubrication of steam pumps from
leaky steam piston rings and leaky slide

valves. In some plants which are appar-

ently well conducted the steam consumption
of the pumps is probably twice what it

ought to be, on account of the condition of

the pumps.
The heating of feed water by exhaust

steam is a very direct and positive way to

save fuel. All plants have heaters, but due
to the fact that at the time the retort is

under steam, at which time there is the

maximum demand for steam, many of the

auxiliaries are shut down, there is fre-

quently not enough exhaust steam available

to heat the water to the proper tempera-

ture. Not only can a substantial saving in

fuel be made, but greater boiler capacity

can be obtained by using a large, covered

and closed tank as an accumulator of hot

water, this water being heated during the

time that there is a surplus of exhaust

steam.
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Preliminary Estimating of Canal Excavation
Analyses of Numerical Examples Embodying Three Typical Prism
Sections—How to Prepare Tables to Simplify Computations

By LEWIS M. HAMMOND
Assistant Engineer, U. S. Reclamation Service, Prove, Utah

APRELIMINARY estimate is required

of the excavation involved in the con-

struction of a canal, having given a profile

of the center line of the canal, the grade
line of the canal, and a topographic map
with the located line shown on it. Ob-
viously formulae are required which are

based on the center cut, which can be ob-

tained from the profile, and on the approxi-

mate average slope of the surface of the

ground, which can be obtained from the

topographic map. If no profile has been

taken in the field one can be deduced from
the topographic map and "paper location"

which will be sufficiently accurate for a

rough preliminary estimate, although much
better results can be obtained with an accu-

rate profile.

It will be assumed that the canal will, at

different points, have three different sec-

tions, (1) an unlined section with unequal

side slopes (see Fig. 1), (2) a concrete-

lined section with equal side slopes (see Fig.

2) and (3) a concrete flume section for

which a bench must be excavated (see Fig.

3). Formulae will be developed for a typi-

cal example of each of the above three sec-

tions, using definite numerical bottom
widths, side slopes and depths, but the

methods used are applicable to any similar

sets of conditions, and formula for these

other conditions may be as readily worked
out. If these numerical substitutions were
not made here the formulae would become
much involved.

Case 1.—This is the type shown in Fig. 1

and worked out by means of Fig. 4. The
right and left sides of the figure are consid-

ered independently.

Considering first the left side, let M =
the vertical distance from the ground sur-

face to the point B (or G) formed by the

intersection of the center line of the canal

with the side slope line, and s, the natural

slope of the ground, in feet vertical per foot

horizontal; let the X and Y axes be as

shown, with 0, the origin of co-ordinates,

on the ground surface. The figure will then

be studied by means of analytic geometry.

iao'—'-\

HG. 1

The equations of the lines BA and OA
are respectively

and
y X + M (1)

(2)y = x/s

Solving for A, the point of intersection,

y = X -\- M = x/s (3)
Hence

X = sx -\- Ms

(4)X = Ms/{1 — s)

Substituting in equation 2,

y = Ms/s{l — s) =M/{l — s) (5)

Therefore

area of triangle AOB = My/2
= W/Z (1 — s) (6)

and
area of quadrilateral AOED = M"/1(\ —s)

— DE X EB/2 (7)

or, since DE = 6 and EB = 6,

area AOED = i»f/2 (1 — s) — 18 (8)

Considering the right side of the figure,

the equations of the lines GC and OC are
respectively

1/ = (3/2) (M'— a;') (9)

and

if = x'/s (10)

Equating as before,

x'/s = (3/2)iV/'— (3/2)a;'

whence

(3/2) M's -
, (3/2) M'

xf = . . ,_ ...— and 2/' =

:

1+ (3/2) s (11)1 + (3/2) s

Therefore
area OCG = iJfV/2

= % (M')V[1+ (3/2)s] (12)
and

area OCFE = s^ (M')V[1 + (3/2) s]

— EF X EG/2

= % (M')V[1 + (3/2) s\ — 12 (13)

Now let AT = the actual center cut, EO,
as obtained from the profile. Then M = N
+ 6, M' = N + 4, in equation 8

(A^ + 6)'
area AOED

and in equation 13

area OCFE =

2 (1— s)
— 18 (14)

% (N + 4)'

1 + (3/2) s

Adding equations 14 and 15,

12 (15)

area ACFD =
2(1 — 8)

3(iV + 4)
=

FIG. 3

+ 4ltTts7^si-''
^^«>

It will be most convenient to deal with a

prism one station or 100 ft. in length, hence

in preparing tables as described later the

above area ACFD must be multiplied by

100/27, this giving the amount of excava-

tion in cubic yards per 100-ft. length of

canal. If the excavation for a shorter sec-

tion is required it is only neces.sary to divide

by 100 and multiply by the desired length.

Case 2.—This case is typified by Fig. 2

and solved by means of Fig. 5. Consider-

ing the left side first, the discussion of case

-^'...^..=fl;^^i..

FIG. 5

s(2-s)

FIG. 6

1 applies up to and including equation 7.

In this case, however, DE = 3.14 and EB
= 3.14, hence

area AOED = i»f/2 (1— s) —9.86
(17)

Considering the right half of the figure,

the equations of the lines BC and OC are
respectively

y' = M— x'

and
y' = x'/s

Solving for the co-ordinates of the point of

intersection,

x'/s = M — X'

or

X' = Ms/d 4-s)
and

y' = x'/s = M/(1 +s)
Then

My' W
~2""

2(1 + s)

and
W EF X EB

area OCB

area OCFE =

(18)

(18a)

(19)

or, since EF

area OCFE

2(l + s)

3.14 and EB
W

2 (1 + s)

Adding equations 17 and 20,

W

2

3.14,

-9.86 (20)

+

area ACFD =

— 9.86

2(1— s)
— 9.86

19.72 (21)
2(l-|-s) " 1—;
It N = the actual center cut EO, as be-

fore, M = N + 3.14, and equation 21 be-

comes
(AT +3.14)^

area ACFD = 19.72 (22)
1— s'

and multiplying this by 100/27 will give the

yardage of cut per 100-ft. station.

Case 3.—Figs. 3 and 6 apply to this case.

Let the X and Y axes be as shown, and let

O be the center of co-ordinates. The equa-

tions of the lines OA and BA are respect-

ively

y = 2x

and
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Form FOR Computation of QUANTITIBB

station

100 + 00
25

Section

type 2

Ground
elevation

69.4

Grade
elevation

63.1

Subgrade
elevation

62.8

Center
cut

6.6

Slope of
ground
0.10

Quantity
for
100 ft.

-278

Actual
quantity

100+ 25
75

101 + 00
50

101 + 5O
50

102 + 00
100

103 + 00

type 2

type 2

75.3

71.0

63.1

63.1

62.8

62.8

12.5

8.2

0.10

0.10

837

405

139

466

type 2

type 2

type 2

71.3

65.5

66.5

63.0

63.0

63.0

62.7

62.7

62.7

8.6

2.8

3.8

0.20

0.20

0.30

455

61

121

215

129

91

Equating to find the co-ordinates of the
point of intersection,

2x = s(0B + x)

or

x = 0BXs/(2— s)

and
y = 2x = 2sXOB/(2~s)

Hence

area OAB = OB X »/2 = s X 0BV(2— s)

(23)

Now OB = OD + DB, OD = 7, and DB
= M/s; or since M = N, DB = N/s, and

s l(7s + N)/sY
area OAB =

(2— s)

{7s + Ny
s(2— s) (24)

and multiplying <;his by 100 27 will give the
yardage of excavation per 100-ft. station.

Tables

While these three formulae are apparently
quite complicated it will be noticed that for
varying values of N, and any given value of
s, the formulae may be divided into one or
two portions which may be very easily
worked out with one setting of a slide rule
and a table of squares. (Results obtained
with a slide rule will be of an accuracy com-
mensurate with the other quantities in-

volved.) Tables can thus be prepared giv-
ing the quantity of excavation in cubic
yards per 100-ft. station for various center
cuts and natural ground slopes, carrying the
tables as far as there is any likelihood of
the actual center cuts and ground slopes

occurring. For average conditions it might
be well to prepare tables with center cuts
varying by 0.5 ft. up to 25 ft., and with
natural ground slopes varying by 5 per cent
up to 75 per cent.

If desired the tables may be worked out
by the well-known method of "second dif-

ferences," instead of with a slide rule. For
example, for any center cut A'', say 2 ft., the
volume of excavation will be A cubic yards
per station. Then for N = 2.5 ft. the vol-

ume will he A -\- K; for N = 3.0 ft., (A 4-

K) + K' + K; for N = 3.5 ft., (A -f 2K
+ K') + K + 2K'; for N = 4.0 ft., (A +
^K + 3K') + K + SK'; for N = 4.5 ft.,

(A + 4K + 6K') + K + iK'; for N = 5.0

ft., {A + 5K+ lOK') + K + 5K', etc.,

where K and K' are constants which may be
determined by either of two methods. One
is by working out the formulae for N = 2.0,

2.5 and 3.0 ft. (or any other three consecu-
tive quantities) and then obtaining K and
K' by simple subtraction. The other is by
working out the formula for three different

center cuts varying by ten intervals (in this

case 5 ft.) each, say 2.0, 7.0 and 12.0 ft., and
then solving for K and K' by means of the
two following simultaneous equations:

volume y =. 7 = volume ^ _ 2 + 10/f + 45A:'

and
volume

J, = ,j - volume y = 2+ 20 ii: + 190 K'

The derivation of these two formulae is

evident from an inspection of the series
shown in the previous paragraph. The sec-
ond method is slightly longer than the first,

but has the advantage of having two quan-
tities already worked out with which to
check the addition work as it proceeds. If

the tables are carried very far by this meth-
od of "second differences" it will be neces-
sary to compute K and K' with great ac-

curacy, say to five decimal places.

It should be noted that in cases 1 and 2
this method of "second differences" should
not be employed until the center cut N is

large enough so that the point C (Figs. 4
and 5) falls on the line GC (or BC), and not
on the line EF.

After the tables have been prepared the
estimate may be completed. The accom-
panying or some similar form for the de-

tailed computations is recommended, as with
it the work will be easy to check and to keep
in order. The table is self-explanatory and
is readily filled out with the aid of the pro-
file, topographic map and tables.

An estimate prepared by this method will

not, of course, take into consideration bor-
row or overhaul, for which a mass diagram
must be prepared ; but it will be sufficiently

accurate for a preliminary estimate, and will

be very satisfactory as such, provided the
length of the canal is sufficient to warrant
the time and labor necessary in preparing
the tables.

West Fork Waterworks Dam at Fort Worth
Combined Earth and Concrete Dam—The Spillway Section was
a Subject of Contention Among Members of Engineering Board

FORT WORTH, TEXAS, is today sup-
plied with water obtained from deep

wells tapping the Paluxy and Trinity sands
of the Upper Cretaceous formation. The
Paluxy sands, in general, are found at a
depth of 160 to 200 ft. in the lowlands near
the Trinity River, and the Trinity sands
900 to 1000 ft. The Glen Rose sands lie

between the Paluxy and Trinity, and con-

tribute some water, where casings are per-

forated, in a few wells. As an auxiliary

supply there are three small masonry dams
in the channel of the Clear Fork of the

Trinity River, located 1, 6 and 8 mi. west of

the city respectively. All wells are pumped
by direct air-lift, the water plane falling to

about .250 ft. below surface during pump-
ing. Various industries and individuals

operate about 250 wells tapping the same
sands. The several municipal well groups
furnish about 5,000,000 to 6,000,000 gal.

daily, and private wells probably an equal

amount.

Water Supply Survey

Due to the enormous expense of air-lift

pumping, resulting in a continually increas-

ing deficit in waterworks finances, although

nearly all water municipally pumped is sold

through meters, the city government in

1910 ordered a comprehensive survey of
water supply conditions. This survey was
made by a board of engineers composed of

J. D. Trammell, city engineer, selected by
the city commission; John B. Hawley, con-
sulting engineer, selected by the Fort
Worth Chamber of Commerce; and Prof.
T. U. Taylor, dean of the college of engi-

neering, Texas State University, selected

by Messrs. Trammell and Hawley. Profes-
sor Taylor resigned from the board in De-
cember, 1912, and in February, 1913, W. B.

King, general manager of the Fort Worth
Stock Yards Company and Fort Worth Belt

Railway, was appointed in his place. Both
Messrs. King and Hawley resigned in Jan-
uary, 1914. Early in 1911, this board re-

ported to the City Commission, recommend-
ing an impounding and storage reservoir

on the West Fork, or main branch of the
Trinity River, the location of the dam being
about 6 mi. in air line from the waterworks
pumping station. The drainage area above
the West Fork site is about 1800 sq. mi.
Mr. Hawley submitted a minority report,

advocating a reservoir on the Clear Fork,

EIGHTEEN INCHES OF WATER OVER THE WEST FORK DAM AT FORT WORTH
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at a point about 7 mi. from the pumping
station. The drainage area of the Clear

Fork site is about 500 sq. mi. and the

average annual rainfall is about 30 in.

Upon adoption of the majority report the

same board of engineers was retained to

design and supervise construction of the

reservoir and appurtenances. Construc-

tion work was commenced in November,

1911, and prosecuted in a desultory man-
ner by the contractor until April, 1913,

when the city took over the work, con-

tinuing construction by day labor, and by

October, 1914, the dam was substantially

completed and full of water.

Dam and Spillway

The earthen embankment portions of the

dam, 1000 ft. long on the north end and

2000 ft. on the south end of the 7000 ft. of

spillway have 1 on 3 slopes on the water

face, and 2 on 1 slopes on the downstream
face, the top berm being 50 ft. wide. There

is a berm 30 ft. wide on both faces at El.

590, top of embankment being at El. 621.

The crest of the spillway is at El. 609, giv-

ing 12 X 700 ft. of free waterway. Very
few cross-sections of the valley above the

dam were made, but it is probable that the

total storage capacity is 20,000,000,000 gal.,

of which 12,000,000,000 gal. are accessible

to the conduit, whose invert is at El. 590.

The masonry section or spillway is lo-

cated about 100 ft. to the south of the old

river channel, upon a rock base comprising

alternate layers of limerock and shale be-

longing to the Upper Cretaceous formation.

All masonry is of gravel concrete mixed in

the proportions of 1 to 7. Pit gravel was

found near the work, containing an ample

amount of good sand, generally a sur-

charge. About 30 per cent of limestone

"plums" were hand-placed in the soft con-

crete. Fig. 1 shows the masonry section

as constructed and Fig. 2, the section in-
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HEADGATE for 48-inch drain, looking WEST

sisted on by Professor Taylor and Mr'. Haw-
ley, without avail.

The embankment was laid up in 1-ft. lay-

ers, wetted and rolled, of materials obtained

largely below the dam. Elevating graders,

a steam shovel, dump wagons and wheeled
scrapers were all used in moving the earth.

The embankment is planted in Bermuda
grass on top and downstream slope,

while the water face is partly riprapped

and partly concrete lined. As a drain 300

ft. of 48-in. cast-iron pipe were laid under
the embankment in a trench excavated in

the rock. The pipe was wholly surrounded
with concrete filling the trench and extend-

ing 1 ft. above the top of the pipe.

Sheet Pile Core Discontinued

Design for embankment work included a
core of 35-lb. Lackawanna steel sheet

piling, as shown herewith, but this was not

continued 80 ft. across the old river chan-

nel where it would appear to be most
needed. The city government is reported to

have excused the contractor from this task,

because the contractor had shipped his pile-

driver back to St. Louis. Engineers who
know of the details are apprehensive that

this kindness of the city may some time
result in serious consequences. Below the

drag bucket shown in the photograph near

the end of the piling the sand and gravel

layer over the rock is about 20 ft. thick.

Water will be delivered to the filtration

plant at the main pumping station by a re-

inforced-concrete gravity conduit, 48 in. in

diameter on the upper 3 mi. and 36 in. in

diameter in the remaining 3 ''2 mi. There
are three inverted siphon river crossings

of special construction. The precast con-

crete pipes are of the Parmley type, 4 ft. in

length, laid in trenches, many of which
were excavated by a Parsons trench ma-
chine. Hauling the sections from the pipe

making plant near the city to the trenches

was done with a train of three 10-ton Avery
trailers pulled by an 80-hp Russell tractor.

A novel feature in this plant was a jolting

machine for the concrete molds. A cam
on a revolving shaft lifted steel mold car

and track. Concrete was mixed in a motor-
driven Milwaukee mixer and the molds,

each mounted on a separate car, were lifted

from the pipes by a Shepard electric crane
operating over a runway of 650 ft. Due to

the differences between the contractors and
the city, arising over partial tests for leak-

age, work on the conduit has been sus-

pended for several months. The capacity of

the conduit, diameters and gradients con-

sidered, is easily 20,000,000 gal. per day.

The filtration plant, completed in Jan-
uary, 1912, was described in Engineering
Record, Aug. 24, 1912, page 214. Awaiting
completion of the conduit, water is delivered

to the filter plant direct from the river by
electrically-operated centrifugal pumps, lo-

cated about 300 ft. from the plant.

The Underground Construction Company,
of St. Louis, Mo., was contractor for the

dam, the Hedges Construction Company, of
Springfield, Mo., for the conduit, and the
Pittsburgh Filter Manufacturing Company^
of Pittsburgh, Pa., for the filters.

Elei'ation of apron
subject to change
according to elevation-

of foundation rock.

APPROXIMATF .SECTION' OF nAM A.S rnV.C!TRITrTP.n RE.TECTED TAYLOR AND HAWLEY SECTION
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Book Reviews
The U. S. Geological Survey has issued

recently Water Supply Paper 335, contain-
ing 365 pages, 17 figures, 9 plates, and 1

insert, entitled "Geology and Underground
Waters of the Southeastern Part of the
Texas Coastal Plain." The author is Alex-
ander Deussen.

The Annual Report of the Director of the
Bureau of Standards to the Secretary of

Commerce for the fiscal year ended June
30, 1914, has appeared in printed form.
The report contains 99 pages and is divided

into three parts—functions, organization
and location ; scientific and technical divi-

sions; and office, engineering and construc-

tion. (Washington, D. C., Government
Printing Office.)

Wood pipe for conveying water for irri-

gation is discussed by S. 0. Jayne, irriga-

tion manager, in Bulletin 155 of the U. S.

Department of Agriculture. The booklet,

which contains 37 pages, contains a num-
ber of illustrations and tables of practical

use to irrigation engineers. Continuous
stave pipe and machine-banded pipe are de-

scribed in detail and many specific instances
are given to show how long wooden pipe
lines may be expected to last under special

conditions. (Washington, D. C, Govern-
ment Printing Office.)

Graphical Detekmination of Sags and Stresses
FOR Overhead Line Construction. By Guido
Semenza, Consulting Engineer, and Marco Semenza,
Electrical Engineer. Translated from the Italian
by C. O. MaiUau.x, Consulting Electrical Engineer.
Cloth, 9 X 12 in.; 24 pages; 13 charts. New Yorli,

McGraw-Hill Bool< Company. $3 net.

(Reviewed by R. Fleming of the American Bridge
Company, 30 Church Street, New Yorij City.)

Guido Semenza, the senior author of the
above book, a consulting engineer of Milan,
Italy, is an occasional contributor to the
technical press and holds a high place
among the world's electrical transmission
engineers. He was the originator of the
flexible pole or tower used extensively in

transmission systems in both Europe and
this country. The reviewer calls attention
to this fact because in all the literature he
has read on flexible towers Semenza is men-
tioned but twice. Even the writer of the
article on electrical power transmission in

the Encyclopaedia Britannica credits the de-

sign to "the Italian engineers."
The 24 pages of the text are divided into

five parts. Parts I and III give instruction
on how to use the charts. Parts II and V
present the scientific and mathematical
principles employed in the construction of
the charts. These principles are similar
to those followed in the paper by Pender
and Thomson referred to in the bibliogra-
phy. Part IV consists of notes on coeffi-

cients and constants, the measurement of

temperature and the regulations prescribed
by various societies.

The purpose of the charts, as stated by
the author, is to provide curves for the in-

stallation of copper conductors which re-

quire no calculations on the part of those
using them. The charts are unique. The
ratio of unit weights of loaded to unloaded
wire, called m, is first obtained from Chart
1. This can be found for wires ranging
from sectional areas of 6530 to 212,000 cir-

cular mills, wind velocities from to 120
mi. per hour and ratios (K = D/T) be-

tween the diameters of the ice coating and
those of the bare wire from 1 to 10. With

the value of m the sags and tensions may
be determined from the remaining charts
for all cases coming within the limits of
hypothetical spans L = m I (i = length of
true span) from 80 to 4000 ft., hypothetical
sags F = m f (/ = true sag) from to 300
ft. and mechanical stresses in the conductor
wire from 1000 to 27,000 lb. per square
inch.

For supports on the same lever, the
method is short and easy to follow, and
gives results sufficiently accurate for all

practical purposes. The same degree of
accuracy may be attained when the sup-
ports are not on the same lever, though the
processes are longer.

Most engineers will disagree with the
translator regarding sags and stresses being
determined in the field by the foreman in
charge of construction and will prefer that
charts be made in the office. The transla-
tor is in error in stating that the mathe-
matics employed in parts II and V involve
merely an elementary knowledge of algebra.
However, it is not necessary to understand
the mathematics of the book to be able to
use the charts.

The printing is in clear type and the
book presents an attractive appearance. It

is unfortunate that the text is marred by
many errors. These are due to carelessness
either in proofreading or in the prepara-
tion of the English manuscript. Some are
trifling but others are annoying. The re-

viewer noted fifteen corrections that should
be made in addition to the nine given in

the printed list of Errata.
The bibliography could easily be made

longer. A reference to Weisbach's "Theore-
tical Mechanics," Section III, chapter 4,

would not be amiss.

The transmission engineer will find this

book a valuable supplement to whatever
method he may be using in determining sags
and tensions in wires. He may come to use
it altogether.

American Sewerage Practice, Design op
Sewers—Vol. 1. By Leonard Metcalf and Harrison
P. Eddy. Cloth, eVi x 9 in. ; 747 pages; 328 lUus-

trations. New Yorl<, McGraw-Hill Book Company.
?5 net.

(Reviewed by Charles E. Gregory, Board of

Water Supply, New York City.)

This volume meets a real need for a com-
plete reliable statement of current en-

gineering practice in an important branch
of municipal engineering. The authors have
not only summarized in this one volume the

published opinions on disputed points of a

large number of engineers who are actually

doing much of the sewerage work of the

country, but have also described the actual

practice from its early development to the

present time, giving many examples of

typical designs as now used in important

American cities.

The elements of the theories of hydrau-

lics, sanitation and structures have been

concisely stated, but the authors apparently

did not intend the work for an elementary

textbook. They apparently assume that

users of the book have at least an elemen-

tary knowledge of the mathematics, me-

chanics and physics involved.

No textbook has ever before so com-

pletely dealt with many of the more difficult

and uncertain elements of sewer design.

Each step has been worked out to the most

advanced point and all of the details have

been full> covered. The authors have not,

as so often happens, specialized on a few

of the elements of the problem at the ex-

pense of others, but have carefully covered

the entire field. The art of sewerage de-
sign and construction has developed more
largely from experience than from strictly

scientific research and experimentation, and
the authors in the introduction have briefly

outlined the pertinent history of that de-
velopment, both abroad and at home, in

order to point out the lessons taught.
The various steps necessary to arrive at a

complete design of a comprehensive sewer-
age system is taken up in seventeen chap-
ters. These have been arranged in the
order of their logical development. Each
one shows evidence of having for its basis
the complete notes of a successful student
and designer. The conclusions are clearly
stated, without being dogmatic, and have
set standards for the determination of sizes

and forms of structures which may well be
followed and which may ultimately do much
to unify American practice.

Chapter 1 takes up "The General Ar-
rangement of Sewerage Systems" and
points out many of the troubles with early
systems. The correction of these mistakes
has led the authors to an exhaustive dis-

cussion of the "Hydraulics of Sewers" in

chapters 2 to 4 inclusive and of "Quantity
of Sewage" in chapter 5. One of the most
original and valuable sections of the book is

embraced in chapters 6 to 9 inclusive, which
cover the gagings and determination of the
capacity of storm-water sewers. There has
probably been more discussion and a wider
range of opinion upon this subject than
upon any other feature of sewer design.

Reliable data from which safe conclusions

may be drawn for each of the elements of
the problem are not available, but the
authors have shown how such data as are
to be had have been obtained and what re-

lation they bear to the final result and
previous practice. The field is covered,

giving credit to those who have contributed
to it, and many useful diagrams are in-

cluded. The so-called rational method is

recommended and is shown to be used more
than any other method. The use of this

method is steadily growing, the Borough of

Manhattan, New York City, and the Public
Service Commission of the Second District,

New York, having adopted it since the data
were collected by the authors.

Chapters 10 to 13 cover forms of sewer
structures in use and methods for their de-

sign, and give evidence of great diversity

in American practice. Many engineers

have used only crude or empirical methods
of design when determining sewer sections.

This practice has been excused on the

ground that the uncertainty of the pres-

sures exerted by the surrounding earth

make the problem to a degree indetermin-

ate. Much progress has been made, how-
ever, in the determination of these pres-

sures and in rational and complete analysis

of the resulting stresses in the sewer sec-

tion. The authors have carried this part

of the work to an advanced stage.

Chapters 14 to 17 cover the design of ac-

cessory structures and pumping stations

and consist of descriptions and illustrations

of the better examples of works as used in

various localities.

Recent Timber Sales by the Govern-
ment totaling 126,000,000 ft. of saw timber
in the Olympic National Forest in western
Washington mark the opening of this

hitherto inaccessible storehouse of timber,

estimated to contain a stand of 33,000,000,-

000 ft. b.m.
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Letters to the Editor

Wrong Price Given for New Book
on Concrete-Steel

Sir: In the Engineering Record of Jan.

9, page 56, there is a review by Prof. F. H.

Constant of the new book on concrete-steel

construction by Eddy and Turner, in which

the price is set at $20 net. This is an error,

inasmuch as the price of the book is $6 net.

C. A. P. Turner,
Minneapolis. Per V. L. Fixen.

[The price was originally stated to be

$20, and this journal was not advised of

any change.—EoiTORi]

Why Columns Failed in Edison Fire

Sir: The following is an extract from a

series of fire tests on brick concrete made
recently at the University of California

Testing Laboratory, which may explain to

some extent the column failures in the Edi-

son fire at West Orange, N. J. While the

aggregates in the two cases are different,

the actions of each under the same condi-

tions would probably be similar.

The purpose of the tests was to deter-

mine the effect of heating and of quenching

on the strength of brick concrete. The
specimens were 6 x 16-in. cylinders and the

apparatus used was a gasoline case muffle

furnace, a Bristol base metal pyrometer
and a 100,000 lb. Riehle testing machine.

The specimens were heated in the blast

furnace for a period of four hours. Tem-
perature readings were taken each hour.

At the end of four hours half of the speci-

mens were taken out and water was applied

with a hose. The remaining half was tested

to compression failure after being allowed

to cool slowly.

Results of Quenching Tests

g Temperature readings,
S

.

a centigrade s i'

F* J3 - ^ ^
^ K u .^a BO" •3 CSC

or.' c
S I X 1 §

^ai
1 1 :2 130 220 420 580 770
2 1 :2 135 220 420 580 770
t 1 ;2 128 220 420 5S0 770
4 1:2 127 220 420 580 770 16.490 584
5 1:2 132 220 420 580 770 19,090 675
« 1:2 137 220 420 580 770 21,140 748

It was planned to make more than six

tests, but a breakdown in the furnace pre-

vented further work.
The aggregate was clean crushed brick,

the sizes ranging from that rejected by a

V4-in. screen to that passing a Va-in. ring.

The sand was an approximate 1:1 mixture
of clean beach sand and clean top gravel.

The cement was the Mt. Diablo brand of

Portland cement.
The first three specimens, quenched on

removal from the furnace, were completely

broken up and worthless for compression
tests. Their destruction was accompanied
by loud reports, some of the pieces flying

12 or more feet away from the specimen.

Some such action undoubtedly took place at

the Edison plant.

The strength of the three unquenched
specimens, while not high, was still great
enough to make the concrete of some value

in compression, and except for a few small

cracks these cylinders were apparently in

good condition, no large amount of damage
being visible.

Wm. E. Davis,
San Francisco. Civil Engineer.

Restoring Reinforced-Concrete

Columns
Sir: I read with interest your reports

on the recent fire in the Edison plant, at

West Orange, N. J., and the failure of cer-

tain columns brought to mind the solution

worked out for a similar problem at the

Hershey Chocolate
Company, at Her-
shey, Pa., on which
construction is now
in progress. I am
sending you a pho-
tograph taken Dec.

21, showing the de-

tails of this job.

The problem was
to take a two-story

reinforced-concrete

building, in which
columns and foun-

dations had been
designed to carry

one floor and one

roof load, and con-

vert this building

into a four-story

reinforced-concrete

building. This
made it necessary

for the foundations

and the first-floor

columns to carry

three floors and
one roof load. This

was accomplished

by shoring up the

entire existing

building, carrying

new foundations

down to rock over

the 1 d spread

footings and
grouting the new
concrete to these

footings with pres-

sure. The struc-

tural steel, which
furnishes the ad-

ditional strength on these columns, was
designed with a bearing plate, so that it was
carried on concrete outside of the concrete

carrying the original column loading, and

the steel itself was of course a lattice

column, designed to carry the additional

load occasioned by the reconstruction of the

building.

John H. Wickersham,
Designing and Constructing Engineer.

Lancaster, Pa.

COLUMN WITH EXTRA
REINFORCEMENT

Coal-Tar and Creosote Mixtures

Sir: In my article "How the Wood-
Preserving Industry Can Avoid Possible In-

jury Resulting from the European War,"
published in the Engineering Record of

Sept. 26, 1914, page 346, the use of coal-tar

and creosote mixtures was inadvertently

omitted. This article has produced much
favorable attention and discussion. A
critic of the Forest Products Laboratory,

however, has inferred that this laboratory

did not consider the use of coal-tar and

creosote mixtures desirable. Because of

this, I am writing this letter, in order that

the position of the laboratory might not be

further misunderstood. The Forest Prod-

ucts Laboratory has never taken a definite

position either for or against the general

practice of mixing coal tar with creosote.

The laboratory does not oppose the proper
admixture of tar and creosote, but consid-

ers that so far as it knows, there are not

sufficient authentic data available to prove
definitely its value, and until such data are

available the laboratory feels that a definite

recommendation for or against its use can
not be made by it.

It is felt, however, that the treatment of

certain kinds and classes of timber with a
mixture of tar and creosote is well worthy
of extensive trial along with the other sug-

gestions made in the above article.

Clyde H. Teesdale,
In Charge, Section of Wood Preservation,

U. S. Forest Products Laboratory.

Madison, Wis.

Electric Operation for Stone

Quarries

Sir: I have just read with great interest

the article by A. W. Carroll in the En-
gineering Record of Jan. 2, 1915, page 18,

relative to the electrically operated con-

tractor's plant for building the Kensico
Dam.

I desire to say that from my experience

in operating a marble quarry with both

steam and electricity I concur with every

conclusion drawn by Mr. Carroll as to the

desirability of electric operation. The
Alabama Marble Company is gradually
changing its equipment from steam to elec-

tric. We figured the advisability of using
compressed air for drills and channelers,

but it required no careful investigation to

point very clearly to the advantage of pass-

ing at once to the electrically operated ma-
chines.

There is no longer any question whatever
that every stone quarry in the United States

ought to be operated electrically. The only

economical application of compressed air

is for blowing out holes and sharpening
bits, just as Mr. Carroll states. Not only

is electric operation cheaper, but the work
done by the machines is slightly greater,

and the greater convenience of the electric

transmission makes an indirect addition to

the efficiency of the working force, which
is greater than the increased work done by
the machines. As very few quarries are

equipped with electric machinery, this ar-

ticle was of considerable interest to the

writer, for the reason that it confirms every

conclusion reached by him in considering

the question of new equipment for this

company. Possibly Mr. Carroll may be
glad to know that, on the other hand, the

experience of this company confirms every

conclusion that he reaches in his article.

John Stephen Sewell,
Vice-President and General Manager, Ala-

bama Marble Company; Late Major,

Corps of Engineers, U. S. A.

Gantts Quarry, Ala.

A Diver's Suit for work down to a depth

of 300 ft. was exhibited at the second In-

ternational Exposition for Safety and Sani-

tation held at the Grand Central Palace,

New York City, Dec. 12 to 19. The suit

is made entirely of metal and the diver

works under a pressure slightly above the

atmospheric pressure. The suit has been

tested at the shops for a hydrostatic pres-

sure corresponding to a depth of more than

300 ft. and last July a diver descended in

such a suit 212 ft. below the water surface

of Long Island Sound.



HINTS FOR THE CONTRACTOR
Details Which Save Time and Labor on Construction Work

Other articles in this issue of interest to contractors and
construction engineers are indexed in the Table of Contents

[Contributions to this section are solic-

ited, and if found available will be paid
for. They must be SHORT, and should be
accompanied, if possible, by photographs
or sketches.—EDITOR.]

Safety First on Steam Shovels

ACCIDENTS to employees who operate
the 130 steam shovels used by the

Oliver Iron Mining Company for stripping
overburden, digging ore and loading from
stock piles, have been minimized by equip-
ping all of the machines with safety devices
of various sorts. The accompanying photo-

of the boom. The guy-rods that run from
the top of the A-frame to the point of the
boom are subject to tremendous strain and
great vibration, and as a result not infre-
quently break. In such an event the rod
would fall and probably severely injure the
craner. It will be observed in the photo-
graph that steel cables are connected from
the top of the A-frame to the point of the
boom, and are clamped to these guy-rods.
These cables are not under strain in the
normal operation of the machine, but in
case a guy-rod breaks they prevent the
end of the rod from falling. On either
side of the cab extends a running board

CASED GEARS, HAND RAILS AND OTHER DEVICES ON A SAFETY-FIRST STEAM SHOVEL

graph, showing a shovel fitted with guards
at every point where such devices can be
installed to advantage, has been received
from W. J. Olcott, president of the com-
pany, who is taking an active interest in

preventing injuries to his men.
It is necessary to oil the sheaves at the

point of the boom, and it is to be observed
that a permanent steel ladder-way is con-
structed, having a pipe hand-rail, so that a
man can climb to the point of this boom
in perfect safety. It will be further ob-
served that the large spur gear on the
shipper shaft and the pinion which en-
gages with it are completely enclosed.
This guard is fabricated from heavy sheet
steel and becomes a permanent part of the
shovel.

Everyone familiar with steam shovel
operation knows that there is always dan-
ger from breaking of the hoisting chain.
In such cases accidents have occurred due
to the end whipping around and catching
the shovel runner. To prevent this, as will

be noted from the cut, just back of the
craner is a heavy sheet .steel guard enclos-

ing the chain and the sheaves at the heel

from front to rear. This running board is

not only narrow but is liable to be slip-

pery. It will be observed that a hand-rail

made of pipe and constructed so as to be

removable, extends the full length of the

running board, so that there is no danger
of a man falling from it. The photograph
does not show the guards over the moving
parts of the hoisting and swinging engines,

nor the guard over the propelling gear

under the shovel, but all gears and moving
parts are covered with substantial guards.

It has been customary until recently to

light steam shovels at night by gasoline

torches. These have been entirely dis-

carded, and the lighting is now accom-

plished by electricity obtained from a tur-

bine-driven generator of 1 k.w. capacity.

This generator will carry twenty-five in-

candescent lamps, which are ample to illu-

minate the pit ahead of the shovel so that

the runner and craner can see their work
at night as clearly as in the day time.

Lights are placed underneath the shovels

for the benefit of the pit men. As a safety

device this lighting of steam shovels by
electricity has reduced accidents very ma-

terially. Furthermore, the cost of lighting
is less by this process than with gasoline.
The superintendents in charge of the work
are thoroughly convinced that there is a
decided increase in the efficiency of both
shovel and men gained by electric lighting.

Hints on Selecting Machinery for

Road Building

PRINCIPLES that should govern in the
selection of road machinery, as outlined

by Prof. T. R. Agg at the recent Chicago
convention of the American Road Builders'
Association, depend on the price, rate of

depreciation, cost of operation and speed of
operation. As hauling is the Jarge item,

some tentative average figures of the vari-

ous features affecting it are given. Rates
of travel may be taken as 2' 2 mi. per hour
for teams, 8 to 10 mi. per hour for motor
trucks, 3 mi. for tractors and 10 mi. for

industrial railroads. Capacities for teams
are 2 tons, for motors 5 tons, for tractors

15 tons, and for industrial railroads 20
tons. Costs of operation, including inter-

est, depreciation, maintenance, supplies and
labor, are 50 cents per hour for teams, $2
per hour for tractors, |3 per hour for motor
trucks and $4 per hour for trains of five

cars and locomotives. Time of loading at
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the siding is an important item, and it is a

distinct advantage to have extra equipment

here. Bins are quite necessary with all

equipment other than teams.

t7ach"^s shoufd qa in this d'reci''Ofn

Contractor Converts Wagon into

Transformer Station for Pumping

ATRANSFORMER station mounted on

a wagon is being used in connection

with electrically driven centrifugal pumps
to unwater sewer trenches at Salt Lake

City. The contract, which was let to the

Ulen Contracting Company, called for about

70 mi. of trench work, most of which is in

water-bearing soil. The primary circuits

of the Utah Light & Traction Company
can be tapped within three blocks of any of

the trenches to be pumped. The wagon
transformer station is connected to the

nearest point on this circuit, and portable

cables as long as 2000 ft. are run from it

to the pumps. The pumps are operated by
5-hp motors, and from six to ten may be

run at a time from the one transformer

station.

Gasoline Locomotive Hauls Material

Trains for Concrete Highway

THE problem of transporting material to

a moving mixing plant on concrete road

work in Oregon has been solved by the use

of gasoline-drawn industrial trains carry-

ing eighteen dry batches each. At the

nearest point of rail or water delivery there

are erected storage bins into which sand
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SECTIONAL TIMBER TRACK FOR SUPPORTING DRAG-LINE EXCAVATOR IN TRANSIT

concrete. It is self-propelling and is oper-

ated by a 14-hp gasoline engine. The new
feature of the machine is the special charg-
ing arrangement, shown in one of the ac-

companying views. This consists of a 10-

ft. crane with a traveling carriage from
which is suspended a special bail. When
a train reaches the point of work this crane
picks up the car bodies one at a time and
dumps them into the charging hopper of

the mixer. A 2-in. pipe line laid along the

roadway and served by a gasoline pumping
engine supplies water for the mixer and for

sprinkling the finished pavement.
With the maximum haul required on this

road work, which was 2 mi. from the cen-

tral loading plant, one locomotive was just

able to keep the mixer in continuous opera-

tion. This mixer with a crew of eight men
averaged 400 lin. ft. of pavement 8 ft. wide

the machine, to make a track about 100 ft.

in length. The chief feature of these sec-

tions is the staggered arrangement of the

top timbers, which the sketch shows. When
the machine is traveling in the direction

of the arrow, this arrangement gives the

rollers a bearing on the section of track

ahead before they leave the section behind,

and prevents the rollers from striking a

projecting joint. This construction also

makes it possible to take quite sharp curves

while still maintaining a solid bearing over

the joints. For traveling over very soft

ground the bottom flooring may be ex-

tended to the ends of the ties, thus giving

more bearing surface.

In moving, the sections are picked up by
a four-way chain attached to the four U-
bolts shown in the drawing. The four

chains meet in a common ring which also
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GAbOLlNE-DRAWN INDUSTRIAL TRAINS AND CONCRETE MIXER TO WHICH THEY CARRY MATERIAL

and stone are handled by means of a grab-
bucket. An industrial track with switches
at each end is laid from the bins to the point

where the mixer is working. This track is

made of 16-lb. rails and comes in 15-ft. port-

able sections with seven steel ties to the
section. On it are operated three trains

made up of six cars each, each car having
cradles for three 9-cu. ft. Koppel dump car

bodies. While one train is being loaded
at the bin and one emptied at the mixer, the
third is in transit, drawn by one type M20
four-cylinder Milwaukee gasoline locomo-
tive. The main bins empty into measuring
hoppers, which in turn discharge into the
car bodies. In one instance cars at the
loading plant were handled by a winch-
head line; otherwise cars at both ends of

the line were moved by hand.

An Austin cube mixer with 20-ft. boom
and turnover discharge bucket of 1/3 cu.

yd. capacity is uged to mix and place the

and 6 in. thick per day, while the record

run for an 8-hr. day was 552 ft. On 16-

ft. wide pavement the average progress has

been 270 lin. ft. per day, with a maximum
of 383 ft. in eight hours. This method of

handling materials was developed by Henry
Bowlby, State highway engineer of Oregon.

Plank Track Carries Drag-Line

Excavator Half Mile in 10 Hours

TIMBER track built in 20-ft. sections

facilitated the movement of a Bucyrus
drag-line excavator on the Mt. Olive levee

work on the Lower Mississippi. This de-

vice was described in a recent number of

the "Excavating Engineer" by J. M. Whit-
ley of Cape Girardeau, Mo.
Ten of these sections, the construction

of which is shown in the accompanying
sketch, are used, five under each side of

holds a short chain with a large hook. For
ordinary service two cable clamps are put
on the drag-line cable 3 in. apart, and
about 10 ft. from the end. The large hook
is hooked between these. One pair of bridle

chains is made a few inches shorter than
the other pair, so that each section swings
higher at the end farthest from the ma-
chine as it is being sent ahead. This allows

the joint to be easily matched and the sec-

tion to be quickly lined as it is being low-

ered into place. All sections must be placed

in the runway just as they came out. As
ordinarily the act of swinging them from
the rear to the front of the machine would
change them end for end, in hooking on, the

chains should be given a half twist so that

the section will turn itself in transit.

Mr. Whitney says that these sections

may be swung ahead and placed in a min-
ute and a half. By using them he was
able to move his machine 2600 ft. in 10 hr.
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Eighty-two Men Dismissed

from N. Y. Barge Canal
State Engineer's Retrenchments Will Save $83,000

a Year in the Middle Division Alone

The policy of retrenchment being carried

out by Frank M. Williams, State engineer of

New York, at the request of the Governor has
resulted in the dismissal from the middle divi-

sion of the State Barge Canal of eighty-two
engineering employees. The terminal engineer
offices have been, or will be abolished, and
the work formerly carried on under their

direction is to put in charge of the division

engineers. It is expected that $250,000,000 a
year will be saved in the engineering super-
vision of the canal. The dismissals were made,
according to law, in inverse order of the dates
of appointment. When construction is re-

sumed in the spring, some of these men will

be taken back. The men whose services have
been dispensed with range from the rank of
laborer to that of terminal engineer.

American Society Members Inspect

New York's Engineering Works
As part of the program of its annual meet-

ing in New York last week the members of
the American Society of Civil Engineers, on
Jan. 20, through the courtesy of the Public
Service Commission for the First District and
of the contractors, visited the section of the
Lexington Avenue subway between Ninety-
sixth Street and One Hundred and Twenty-
fifth Street. This section, in which the struc-
tural part of the contract is practically com-
plete, is complicated by the necessity of
separating express and local traffic into "an
east and west branch, as is done at Ninety-
sixth Street on the present subway, but with-
out the use of crossovers. The trip covered
sections 12 and 13 or route 5. Guides were
provided from the engineering force of the
commission, and the engineers were taken
through in small parties as they arrived.
Every little way water color cross-sections
suspended from the tunnel roof and lighted
with electric lamps made clear the track
separation construction.

Organization of Street Cleaning

Officials Is Planned

Plans are being considered for the formation
of an organization of street cleaning officials of
the United States and Canada. During the re-
cent exhibition of apparatus held under the aus-
pices of the New York Department of Street
Cleaning, an informal conference considered
the question and the following committee was
appointed to examine into the desirability of
creating a new street cleaning organization.
The members of this committee are J. T. Feth-
erston of New York, chairman; Richard T. Fox,
of Chicago; Gus Hanna, of Cleveland; Walter
G. Leininger, of Chicago, and G. B. Wilson, of
Toronto. This committee has sent out a circu-
lar letter to street cleaning officials throughout
the United States and Canada asking their
opinions as to the need of such an organization
as is proposed.

Progress of Boston Port Directors

It is quite well understood that the Port
Directors, Boston, will shortly be ready to sub-
mit to the Governor and Council their conclu-
sions as to the construction of the proposed
drydock.

Another Medal for Colonel Goethals
In recognition of his work at Panama the

Geographic Society of Chicago, at its annual
dinner Jan. 23, presented a gold medal to Col.
Goethals.

Bills to Control Road Building and
Practice of Architecture

Among the bills introduced recently in the
assembly of New York State are the follow-
ing:—
To appropriate $10,000,000 for the construc-

tion of New York State highways.
To amend the general business laws in rela-

tion to the practice of architecture. This bill

ENGINEER WHO HAS GIVEN INITIAL FUND
FOR ENGINEERING FOUNDATION

AMBROSE SWASEY

provides for the registration of all architects in

New York State. There is to be a board of

examiners composed of five architects who
have been in active practice in New York State

for not less than ten years. The board of ex-

aminers, in lieu of all examinations, may
accept satisfactory evidence of the qualifica-

tions of candidates. All persons applying for

examination or certificate of registration are

required to pay a fee of $25. Violations of the

proposed law are to be considered misde-

meanors punishable by fines for the first

offense, and fines and imprisonment for subse-

quent offenses.

To amend the highway law generally: This

bill would create a commission of three mem-
bers to be appointed by the Governor instead

of the existing single-headed commission. One
of them is required to be a "practical civil

engineer with actual experience in the con-

struction of highways and bridges." The com-

mission is to appoint two deputies, each of

whom shall have had practical experience at

road building. To the end that employees of

the Department of Highways engaged in the

work of constructing roads may be practical

highway builders the commission is authorized

to indicate to the Civil Service Commission the

relative value which should be given to ex-

perience and scientific attainments.

Engineering Foundation
Started with $200,000 Gift

Ambrose Swasey Givei Initial Endowment to Be
Devoted to the Advancement of Engineering

Accompanied by the announcement of a gift

of $200,000 by Ambrose Swasey, of Cleveland,
the Engineering Foundation was formally in-

augurated in the United Engineering Socie-
ties' Auditorium in New York Jan. 27. The
chief thought uppermost in the minds of the
speakers was that Mr. Swasey's gift would
form an example for other successful eng^i-

neers and that other contributions to the en-
dowment would be rapidly forthcoming. The
obligation of the profession and of mankind
to Mr. Swasey for taking the initiative in

starting the foundation found appropriate ex-
pression. Two of the speakers, Gano Dunn,
past president of the American • Institute of
Electrical Engineers, who presided, and Capt
Robert W. Hunt, referred to the establish-
ment of the foundation as a means, inci-

dentally, for breaking down the barriers that
seem to have existed between the American
Society of Civil Engineers and the other three
national engineering societies, since the former
elected not to join forces with the latter in

the Thirty-ninth Street Building.
As to the purpose of the foundation, nothing

additional to what had already been given out
was announced. The funds are to be "devoted
to the advancement of the engineering arts
and sciences in all their branches, to the great-
est good of the engineering profession and to
the benefit of mankind." Presumably much or
all of the income will be used in research
work, which, appropriately, formed the text

for an address by Dr. Henry S. Pritchett, pres-

ident of the Foundation for the Advancement
of Teaching.
The management of the fund will be in the

hands of the Engineering Foundation Board,
two representatives each from the American
Society of Civil Engineers, the American So-

ciety of Mechanical Engineers, the American
Institute of Electrical Engineers and the

American Institute of Mining Engineers, two
members at large (chosen from men outside

the profession) and, finally, the president of

the United Engineering Society. The mem-
bers of the board of the three national socie-

ties other than the American Society of Civil

Engineers are to be elected by the trustees of

the United Engineering Society.

The formal acceptance of the gift was left

to Dr. Alexander C. Humphreys, who, in a
graceful address, received it on behalf of the

foundation board. Charles Macdonald, past

president of the American Society of Civil En-
gineers, gave hearty assurance of the co-

operation of that society in the work of the

foundation. All of the speakers bore tribute

to the high character of the initial donor to

the fund and to his noble devotion to the in-

terests of his fellowmen.

Ambrose Swasey
Mr. Swasey, as is generally known to en-

gineers, is president of the Warner & Swasey
Company, of Cleveland, prominent machine
tool manufacturers and the foremost builders

of telescopes in the world. Among the in-

struments which they have designed are the

famous Lick, Yerkes, and the United States

Naval Observatory telescopes, as well as the

great 72-inch reflecting telescope for the Cana-
dian Government, which is now under con-

struction. Mr. Swasey is known, in addition

to his engineering achievements, for his prac-

tical efforts towards scientific education and
the advancement of the profession. His gift

for the establishment of the Engineering
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Foundation is in line with these undertakings.

As president of the Warner & Swasey Com-
pany, he has interested himself in the estab-

lishment and conduct of its school of appren-

tices in an endeavor to aid men to help them-

selves.

Mr. Swasey was born in Exeter, N. H. At
the age of eighteen he entered upon the ma-
chinist's trade in Exeter, and in 1870, in com-
pany with his present partner, Worcester R.

Warner, engaged with the Pratt & Whitney
Company, at Hartford, Conn. In 1880, he re-

signed his position with the Pratt & Whitney
Company and, together with his present part-

ner, established in Cleveland a business which
has since grown to large proportions.

Although the making of astronomical in-

struments was not in their original scheme,

Mr. Warner's taste for astronomy, and his in-

terest in the appliances used by astronomers,

combined with Mr. Swasey's love for artistic

desigfn, and his ability as a mechanical engi-

neer, very naturally led them to take hold of

the Questions pertaining to such instruments.

In 1886 the trustees of the Lick Observatory
invited four firms to submit designs for the

36-in. telescope, which was to be the largest

and most powerful ever constructed. Two of

the competing firms were from abroad and
two from the United States. After careful

consideration the plans submitted by Messrs.

Warner & Swasey were accepted, and they

were awarded the contract, although their

price was the highest.

This instrument was subjected to much
criticism, but it stood all the tests and when
the Government desired to reconstruct the

Naval Observatory at Washington in 1890,

the Warner & Swasey Company were given

the contract for the 26-inch telescope; and
they were also later entrusted with the task

of making the 40-in. telescope, and also the

90-ft. dome and the 75-ft. elevating floor for

the Yerkes Observatory, at Williams Bay,
Wis.
The manufacture of meridian circles,

transits and other astronomical instruments
of extreme accuracy and precision has formed
a large part of he firm's work, and in the de-

sigrning of all these instruments Mr. Swasey
has taken an important part. For graduating
the fine circles of these delicate instruments
it was necessary to have a circular dividing

engrine, and as there was no instrument in the

country of sufficient accuracy, the problem
was taken up of designing and perfecting such
an engine which, when completed, was capa-
ble of dividing circles automatically up to 40
in. in diameter with an error less than one
second of arc.

Mr. Swasey is the inventor of a number of
instruments used by the Government in its

coast defense, including several improvements
in the construction of range finders.

Many honors have come to Mr. Swasey. He
is a past president of the American Society of
Mechanical Engineers, a member of the In-

stitution of Mechanical Engineers of Great
Britain and of the British Astronomical So-
ciety, a fellow of the Royal Astronomical
Society, past president of the Cleveland En-
gineering Society, and, in 1900, received from
the French Government the Legion of Honor
for his achievements in the designs and con-
struction of astronomical instruments.

World's Largest Low-Head
Turbines in Operation

Cedars Rapids Development without Dam, Has
Ten 10,800-Horse Power Main Units and

Two-Mile Headrace

The Cedars Rapids Manufacturing & Power
Company's plant at Cedars, P. Q,. was put in

operation Jan. 1. It is one of the largest low-
head developments in operation, having not
less than ten 10,800-hp main units and three

1500-hp exciters. Ultimately there will be
eighteen main units and six exciters. The
plant has no dam; 56,000 sec-ft. of water are

Court Rules on Validity of

Foundation Patent

Decides Suit of O'Rourke Engineering Construction

Company Against the Foundation Company,

Involving Watertight Cellar Construction

Judge Hand, in the U. S. District Court, has
handed down a decision in the case of the

O'Rourke Engineering Construction Company
versus the Foundation Company. The suit

was over the method of making a water-

tight cellar by sinking a continuous row
of caissons around the site, and making the

joints between adjoining caissons watertight

THE TEN 10,800-HORSEPOWER UNITS HAVE THRUST BEARINGS ON TOP OF GENERATORS

diverted directly from the St. Lawrence River

through a 2-mi. headrace.
The units are the largest in the world in

size, and their capacity is larger than other

units built so far to operate under a head of

30 ft. To economize on concrete in the subr

structure and to lessen the vibration in the

units, the thrust bearings have been placed on

top of the generators, as shown in one of the

accompanying photographs. It is stated that

even at run-away speed the vibrations are

hardly noticeable. The design was described

in detail in the Engineering Record of Oct.

25, 1913, page 461, and the construction of the

plant was described in the issues of July 18

and 25, 1914, pages 62 and 107, respectively.

The contractors for building the powerhouse
substructure and the headrace were Fraser,

Brace & Company, of New York City; the

turbines were built by the I. P. Morris Com-
pany and the Wellman-Seaver-Morgan Com-
pany; the electrical equipment was delivered

by the General Electric Company, the power-
house superstructure and the transformer
house were built by the Unit Construction

Company, of St. Louis; and the transmission

lines by the Stone & Webster Company.

The practical effect of this decision seems

to be in dispute. The defendant's point of

view is given in the following quotation

from a letter received from D. Anthony Usina
of counsel for the Foundation Company:

Views of Foundation Company

"The suit was brought under a patent of

Mr. O'Rourke's which attempted to monopolize

the building of a continuous foundation wall

by providing caissons with registering remov-

able sections in their adjacent walls so that af-

ter sinking these sections could be removed
and the concrete extended continuously from
one caisson to the next.

"The suit was' brought on three claims, two
of which covered this idea broadly, and the

third of which was limited to securing the

caissons together close to the removable wall

section, a detail of so little importance that

no contest was made on it at the trial.

"The decree of the court was that the broad

claims are invalid. The decree reads, 'Claims

1 and 6 thereof are invalid.' The court found
that this method of making removable sections

in the adjacent ends of the caissons and re-

moving such sections and carrying the con-

THE world's largest LOW-HEAD TURBINES ARE NOW IN OPERATION AT THE CEDARS RAPIDS PLANT IN CANADA



January 30, 1915 ENGINEERING RECORD 155
Crete through continuously had been practised
in the foundations for the Commercial Cable
Building about four years prior to the appli-
cation for the O'Rourke patent, so that the
general plan was not new.
"The court held that the detail of securing

the adjacent walls together close to the re-

movable sections was the only improvement
which Mr. O'Rourke had made, and held his

patent valid and infringed as to this detail.

"The effect of the suit is to throw open to
the public the right to join its caissons in this

way by any method which does not involve the
securing of the adjacent walls of the caissons
together close to the removable section, or
any equivalent scheme."

Mr. O'Rourke's Reply

The substance of this letter was brought to

the attention of Mr. O'Rourke, whose view of
the decision is given in his letter, from which
we quote:
"As a matter of fact, claim 2 is broader than

either claims 1 or 6, and contains the indis-

pensable idea of the patent, namely the con-

nection, and also a joint, unlimited as to area,

between the ends of the abutting caissons,

which closes the space between them on the

side of the opening, thus making one common
well extending from the rock to the level of
the water, in which the concrete joint is placed
and the dam converted into continuous
masonry. Claim 1 reads as follows:

" 'A plurality of caissons having registered
openings in adjacent walls of less area than
the interior cross-section of the caisson and
removable means for closing the openings;
substantially as described.'

"This means that at the ends of the cais-

sons are wells left in the concrete and closed
from the outside with an end wall. These
openings are limited to less area than the
cross-section of the caissons, but nothing in

the claim refers to any connection between
the caissons, which" (caissons) "anybody is

welcome to build in that way as they are no
better with these isolated and enclosed open-
ings than if filled solid as long as the connec-
tion covered by claim 2 is not used. Claim
2 is:

" 'A plurality of caissons having removable
and registering doors or wall sections in ad-
jacent walls, and having their adjacent walls
secured together close to said removable doors
or wall sections.'

"Under the description given in this claim
it is possible to remove the registering doors
or wall sections after the spaces between the
ends of the recesses have been . secured to-

gether or otherwise connected in accordance
with the necessities of the style of caisson used.

"If the joint between the caissons is left
open and the end walls are removed, water,
quicksand, or any other flowing material, such
as always exists where pneumatic caissons are
used, would flow into the joint and prevent
either its excavation or subsequent filling with
concrete, so that the common well between the
caissons, if not connected, would be like a bar-
rel in the water with two opposite staves m.iss-
ing which could neither be emptied nor filled

without the missing staves.
"This joint is not limited by the claim to

a less area than the cross-section of the cais-
son as in claim 1, and may be anything up to
its full width. Claim 2 is therefore broader
than claim 1 since it covers a series of unit
caissons and the way of connecting them into
a monolithic dam. Under the ruling of the
court, the method of closing the opening on
each side of the well between the caissons,
however simple or slight, even as the court
puts it

—
'should tar-paper be used'—would

be an infringement, and 'would allow a new-
comer to get all the good of the invention.'
"The Foundation Company's counsel states

that 'the effect of the suit is to throw open to
the public the right to join its caissons in this
way by any method which does not involve the
securing of the adjacent walls of the caissons
together close to the removable section, or any
equivalent scheme.' Claim 2 contains the
caisson construction of claim 1 plus the connec-

tion which as the court rules means any connec-
tion closing the space between the caissons, so
that the public and the Foundation Company
have only the right to connect their caissons
in some mysterious manner which would not
be a connection."

Chicago Engineer Experiments with
the Dusting of Concrete Floors
As the result of considerable trouble experi-

enced with the dusting of concrete floors in the
new Rand-McNally Building, the Northwest
station of the Commonwealth Edison Building,
and a number of other Chicago structures, J.
L. McConnell, a Chicago civil engineer, made
an analysis of the situation, together with a
number of e.xperiments which have resulted in
his discovering a plastic material called Dustite,
said to be waterproof and oilproof.

In making his analysis Mr. McConnell divid-
ed the possible remedies into three classes as
follows: 1. Placing hardening materials in the
concrete. 2. Putting dust preventative over
the floor as a paint. 3. Impregnating the pores
of the concrete, and also placing a film over the
top with a plastic material which would harden
with age. In the first case he found the chief
factors were workmanship and the diflSculty of
securing a hardening material that would ac-
complish the purpose. The painting of the
floors gave too thin a covering to stand traffic,

and in most cases the paint was found to flake,
due to abrasion. Paraffin oil placed on the
floors by blow torches gave good results, but
the cost was so high as to be prohibitive.

Experiments were then undertaken to dis-
solve the paraffin in petroleum oil, but it was
found that the oil did not carry enough paraffin
to be practicable. Finally a plastic material,
which held in suspension any grit or dust due
to wear, was evolved. The next diflnculty en-
countered was to get it waterproof, as it would
wash off in the course of a few weeks, due to
mopping. In the end this difficulty was over-
come by applying a secondary coat of a fixing
material.

The new material was then used on the North-
west station of the Chicago Commonwealth Ed-
ison Company, and after two years it is still

satisfactory. It is placed on the floor in two
coats. For the first coat IMi lb. of the material
are dissolved in 1 gal. of water, applied with a
wide wash brush and allowed to dry for four
hours. Then % lb. of the fixer is dissolved in a
gallon of water and applied. The first coat
alone is said to prevent dusting but will not
stand washing.
The material comes in 12 to 500-lb. contain-

ers and has recently been placed on the market
by the Dustite Company, of Chicago.

$10,000,000 Needed for New York
State Road Construction

A request for an appropriation of $10,000,-

000 to be used in the construction of State

highways in New York is made by Commis-
sioner J. N. Carlisle in his report for the year

1914, which has just been published. No
money can be utilized from the second
$50,000,000 bond issue, approved by the voters

in 1913, except by a direct legislative act. The
department asks that the new appropriation be

made available immediately. Fifteen million

dollars have already been released, but all of

this amount has been obligated or set apart for

roads ready for letting. If this money is ap-

propriated early in the session, the commis-
sioner states, contracts for this amount of

work can be awarded before spring opens and
the roads can be finished during the construc-

tion season of 1915.

In order to carry on maintenance work dur-

ing 1915 Commissioner Carlisle believes that

at least $4,000,000 will be needed. Under the

present law motor license fees are required to

be used for maintenance of highways, but do

not became available until the end of each

year. The report recommends a readjustment

of motor license fees, taking into consideration

horsepower and weight of vehicles.

Wood Preservers Open Ranks
to Young Men

At Annual Convention Establish New Class of

Membership with Low Dues—Define

Eligibility for Corporate Membership

By the creation of a new class of member-
ship with dues of only $3 the American Wood
Preservers' Association, at its eleventh annual
convention, held Jan. 19-21 at Chicago, opened
its ranks to the younger men of the profession.
Along the same broad lines eligilulity for cor-
porate membership was voted to include city

engineers, professors, railroad, consulting,
forestry, county and highway engineers, con-
tracting and inspecting engineers, engineers
of tests and city chemists. The collection of
data and the getting of them into the hands
of the engineer and the architect were con-
sidered the next large problems of the asso-
ciation, and to further this end the association
will begin the compilation of a manual of rec-

ommended practice. The publication of the
quarterly "Bulletin" and the "Proceedings"
will be continued.
More than 175 members and persons inter-

ested in the wood-preserving industry were
regfistered at the convention. Four general
subjects formed the basis for as many sessions,
at which the fifteen papers and five standing
reports were presented. These topics were:
Plant operation and miscellaneous subjects;
Preservatives and specifications; ties, timbers,
piling and cross arms; and wood-block paving.
Last year the association adopted the com-
mittee form of investigation and reports, and
as a result these reports formed the basis of
the more valuable discussions.

George E. Rex, president, in his presidenti*'
address, called the members' attention to the
necessity of good, conservative and unanimous
recommendations as to what should be done in

the treating business on account of the dis-

turbed conditions due to the war. He recom-
mended the acceptance without question of the
American Railway Engineering Association
specifications for bridges, buildings and tracks,
those of the American Society for Testing
Materials for grading lumber, steel, etc., those
of the Railway Signal Association for the best
practice in railway signaling and his own
association's specifications for creosote, zinc
chloride and all methods pertaining to treat-
ment.

F. J. Hoxie's paper on "Treated Timber for
Factory Construction" brought home to the
members the fact that engineers and architects
were a long way from knowing much that is

considered elementary by timber-treating spe-
cialists. Conversely, Mr. Hoxie mentioned
problems little appreciated by the members of
the preserving industry, such as mill frames
and floors where leaching is of little import-
ance and fire hazard within inclosed rooms
containing large values demands the most care-
ful consideration.

Preservative Specifications

Dr. Hermann von Schrenk and Alfred Kam-
merer presented a tentative specification for a
coal tar-creosote solution which called forth
a protest from A. E. Larkin in which he in-

sisted that the nomenclature be made more
specific as to the constituents of the solution.

The authors recommended that the mixture
be made of the treating plants.

The committee report on preservatives rec-

ommending a method of analysis of zinc chlor-

ide and a specification for a standard thermom-
eter was adopted.
The report on specifications for the purchase

and preservation of treatable timber outlined

the fundamentals of the subject, which, with
minor changes, were adopted and ordered
printed in the manual. The remainder of the
report, referring to the purchase of treatable
timber and the preparation and specifications

for preservation, were received as information.
C. H. Teesdale, chairman of the committee

on wood-block paving, presented a paper on
"The Bleeding and Swelling of Paving Blocks"
which contained much of the same information
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g:iven in the Engineering Record of Oct. 17,

1914, page 444. The report of his committee
gave a history of treated wood-block pave-

ments in the United States so far as could be
obtained by circular letter.

The oflScers elected for the ensuing year are:

President, J. H. Waterman; vice-presidents,

H. S. Loud, Lowry Smith, and F. D. Beal;
secretary-treasurer, F. J. Angrier, of Balti-

more. The next meeting will be held in

Chicago.

Grand Jury Indicts Merritt & Chap-

man Company
On chargres of having, conspired to monopo-

lize the wrecking and lighterage business of

New York Harbor and the Atlantic States in

violation of the Sherman law, the Federal

Grand Jury on Jan. 27 indicted the Merritt &
Chapman Derrick & Wrecking Company of

New York aty.

House Passes $34,000,000 Rivers

and Harbors Bill

Carrying an appropriation of about $34,000,-

000 the Rivers and Harbors bill was passed by
the House of Representatives last week and
is now before the Senate. The House remained
in session until 1 a.m. before passing the bill.

Few items were striken from it. Among the

appropriations to fail was one for $150,000 for

a survey of the Tennessee River near Florence,

Ala., contemplating the removal of Muscle
Shoals. This appropriation was believed to be
an opening wedge for an $18,000,000 naviga-

tion and water power project.

Charles Edward Guillaume Receives

John Scott Medal
Charles Edward Guillaume, of Serves,

France, has been awarded the John Scott

Legacy Medal and Premium for his alloy in-

var. The award is made by the city of Phila-
delphia, acting on the recommendation of the
Franklin Institute. The alloy contains ap-
proximately 63.8 per cent iron and 36.2 per
cent nickel. It is characterized by possessing
an extremely small coefficient of linear expan-
sion, about 0.0000004 per degree Centigrade.
Within the limits of atmospheric temperature
change its expansion is very exactly propor-
tional to the temperature. It has a modulus of
elasticity of about two-thirds that of steel, and
its hardness is greater than that of hard
brass. Dr. Guillaume has done a large amount
of research work in connection with iron-
nickel alloys, in the course of which he also
discovered platinite.

Health Board Must Reconsider

Ottawa Water Plans
Further complications have arisen in the

Ottawa water supply case, which has been dis-

cussed at length in past numbers of this jour-
nal. Judge Middleton, on Dec. 28 granted the
city a mandamus calling upon the Provincial
Board of Health to reconsider Hazen & Whip-
ple's plans for mechanically filtered Ottawa
River wat«r, which the board had rejected in
favor of the costlier Thirty-one Mile Lake
scheme. On Dec. 31, before the court had
officially served its order on the board, the
latter held a meeting and again condemned
the plans for the filtered river supply. The
court's formal order was not issued until
Jan. 7.

Judge Middleton is specific in his directions
to the board. He says : "It is ordered peremp-
torily that the Board of Health of the Province
of Ontario consider, forthwith, the plans and
specifications prepared for the said applicant
corporation by Messrs. Hazen & Whipple in

respect to an improved water supply by way
of mechanical filtration of the Ottawa River,

and that in so doing the said board shall not

consider the source of supply from which the

said water is to be obtained, nor shall they in

so doing consider the alleged advantages of

any other source of supply, nor shall they in

so doing consider the scheme covered by the

said plans and specifications in contrast or

comparison with any other scheme for supply-

ing water to the city of Ottawa."

Tech. Men to Gather at Pittsburgh

for Big Reunion

More than 11,000 graduates of the Massa-
chusetts Institute of Technology have received

notices of the "mobilization" of the Technology
Clubs Associated at Pittsburgh, Feb. 19 and
20. Morris Knowles, president, and the other

members of the general committee have com-
pleted plans for the big alumni reunion. The
convention headquarters will be at the Hotel

Schenley and the program includes numerous
class luncheons, excursions, a smoker and a

banquet. The speakers at the annual banquet
will include' President Richard B. Maclaurin of

the Institute and probably President A. Law-
rence Lowell, of Harvard.

Personal Notes

Jones, Hanscom and Reddick, Inc., and Jesse

B. Holly, civil and hydraulic engineers, have

removed their offices to the Humboldt Bank
Building, San Francisco.

L. R. Lothrop has been appointed by the new
Board of Supervisors of San Bernardino County
chief engineer of the proposed good roads sys-

tem to be built under a recent bond issue. Mr.
Lothrop was formerly street superintendent at

San Bernardino, Cal.

Henry A. Campbell, formerly engineer of the

San Francisco Chamber of Commerce, has

been appointed consulting engineer of that or-

ganization. Mr. Campbell has also opened an

office as consulting engineer in the Merchants
Exchange Building, San Francisco.

0. H. Basquin and Thomas V. Salt have been

awarded the Octave Chanute medals for the

best papers presented before the Western So-

ciety of Engineers during the past year. Mr.
Basquin's paper was on "Columns" and Mr.
Salt had as the title for his paper "The Manu-
facture of By-product Coke."

Lewis W. Baldwin has recently been ap-

pointed general superintendent of the Illinois

Central Railroad at New Orleans. Mr. Bald-

win, who is a graduate of Lehigh University

of the class of 1896, entered the service of the

Illinois Central as rodman and chainman. He
was for a time engineer of maintenance-of-

way, and later superintendent of the Kentucky
division.

Clarence D. Pollock, formerly in charge of

the Bureau of Highways of the Borough of

Manhattan, New York City, has been appoint-

ed consulting engineer of the Granite Paving
Block Manufacturers' Association of the Unit-
ed States, Inc. Mr. Pollock has had over 20

years' experience in charge of paving construc-

tion in New York, Brooklyn and Texas. Zenas
W. Carter has been selected as field secretary

of the association.

E. B. Van de Greyn has opened an office as

consulting and constructing engineer in Hous-
ton, Texas. He was for a time city engineer

and member of the Board of Public Works of

the City and County of Denver, Colo. For
three years Mr. Van de Greyn was with the

firm of Waddell & Hedrick, later Waddell &
Harrington, as resident engineer on several

important contracts. He has carried on a gen-
eral engineering business for the past five

years in Kansas City and Denver.

Henry V. Macksey, of Boston, has been ap-

pointed superintendent of public works at Wo-
burn, Mass. Mr. Macksey, who is a graduate
of the Rensselaer Polytechnic Institute, served
for ten years in an engineering capacity the

Water and Street Department of Boston. He

was also for a time engineer to the directors

of the Port of Boston, and has had consider-

able construction experience in railroad and
hydraulic work. He will have absolute con-

trol of all municipal department work, and
will also be the city's purchasing agent.

Charles J. Crowley, works manager for

Jacobs & Davies on their contract on the

Fourth Avenue (Brooklyn) subway, has been

elected member of the Institution of Civil En-
gineers, Great Britain. Mr. Crowley was in

charge of driving the lower pair of Hudson-
Manhattan tunnels, which were constructed by
the same firm of consulting engineers. He was
also in charge for them of the caisson work
on the Hales Bar dam on the Tennessee River.

Mr. Crowley comes from England, and has
been in this country about fourteen years. He
is a member of the Canadian Society of Civil

Engineers.

William B. Jackson, of the engineering firm

of D. C. & Wm. B. Jackson, Chicago, has been

elected president of the Western Society of

Engineers. He was born in 1870 at Kennett
Square, Pa. In 1890 he was graduated from
Pennsylvania State College, and in 1895 re-

ceived the advanced degree of M. E. Since
1895 Mr. Jackson has been engaged in the de-

sign and supervision of the construction of a
number of electrical projects, the detailed valu-

ations of electrical properties, the determi-

nation of rates for charges of service of elec-

tric light, electric railway and telephone prop-
erties, and other matters of like character.

The breadth of Mr. Jackson's experience is

typified by the character of the. engineering
societies to which he belongs. Mr. Jackson is

a member of the American Institute of Elec-
trical Engineers, the American Society of
Mechanical Engineers, the American Society

of Civil Engineers, the American Gas Insti-

tute, the Western Society of Engineers, the
National Electric Light Association, the Amer-
ican Street and Interurban Railway Associa-
tion and several other national and local en-

gineering societies.

Civil Service Examinations

City of Philadelphia.—Examinations to fill

engineering vacancies in the Department of

Public Works will be held as follows:

Assistant Engineer, local residence waived,
Feb. 26 and 27, $2500, Bureau of Highways.
Assistant Engineer, local residence waived,

Feb. 26 and 27, $2100, Bureau of Highways.
Draftsman, Feb. 20 and 27, $900 to $1200,

Bureau of Surveys.
Draftsman, Feb. 23 and March 2, $600 to

$900, Bureau of Highways.
Draftsman, Feb. 23 and March 2, $900 to

$1200, Bureau of Highways.
Draftsman, bridge division, Feb. 24 and

March 3, $1200, Bureau of Surveys.
Draftsman, Feb. 25 and March 4, $1000,

Bureau of Water.
Draftsman, Feb. 24 and March 3, $1000 to

$1200, Department of City Transit.
Except for those examinations where local

residence is waived applicants must call in per-

son at the office of the Civil Service Commis-
sion, City Hall, Philadelphia, in order to ob-

tain application blanks.

United States.—An examination will be held
throughout the country on Feb. 24 and 25 for

the position of hull draftsman, at $1800 a year.

Applicants must be over twenty years of age
and must have had ten years' experience in

ship drafting. A first-class technical educa-
tion will be accepted as equivalent to not more
than five of these ten years. Some experience
in dredge design also required. For full in-

formation apply to the United States Civil

Service Commission, Washington, D. C, or to

the secretary of any local United States Civil

Service Board.

Examinations Previously Announced

See Eng.
Date Record.
Feb. 6, 1915—Assistant Utilities Engi-

neer, Illinois State. ...Jan. 16
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A Concrete Number

ON account of the meeting next week of
the American Concrete Institute and

the holding of the Chicago Cement Show,
special attention has been given in this
issue to matters of interest to designers
and builders of concrete work. Most not-
able is the second of Mr. Johnson's articles

on the use of the microscope in the study
of concrete. Following that are articles on
the economic design of concrete slabs, on a
reinforced concrete roundhouse and on a
low dam, so designed that its height may
be increased. Two articles devoted to

bridges are of a radically different charac-
ter. One describes a double-deck concrete
viaduct at Kansas City, having a length of
half a mile and a maximum height of 100
ft. The other is a very suggestive article

on separately molded bridges for railroad
overcrossings. The articles form a not-
able group, including, as they do, design
and construction, theoretical considera-
tions, as in the article on slab design, and
finally, through Mr. Johnson's article, open-
ing up a vision of possible epoch-making
developments in the use of concrete.

The Engineering Foundation

WITH appropriate ceremony the Engin-
eering Foundation was inaugurated

last week. It is pregnant with possibilities

;

what it will bring forth only the future
can tell. With only its initial endowment
it would be able to do excellent, though
limited, work, but with his accustomed
modesty the donor of the initial fund stip-

ulated that his name should not be at-

tached to the foundation, thereby making
it possible for others to contribute. With-
out a doubt other gifts will come, and with
them the possibilities of the foundation will

be expanded.

similar work has been done. If there
were a clearing house of industrial and
engineering research, where results could
be deposited and information obtained,
there would be great economy in energy
devoted to research work. Manifestly the
whole field of engineering could not be
covered, but several important lines might
be attacked at once. While, under this plan,
the foundation would not immediately
through its own studies make extraordinary
discoveries, it would, nevertheless, be ful-
filling its mission of working for the ad-
vancement of engineering and the welfare
of mankind.

Co-operation Among Societies

INTERESTING indeed was the declara-
tion last week at the inauguration of the

Engineering Foundation that the co-opera-
tion of the American Society of Civil En-
gineers in that work marked the repair of
a breach between that organization and the
other national engineering societies dating
from the proposal to erect the United So-
cieties Building. Just how wide the breach
or what the reasons is not now pertinent.

What is pertinent is that, if Capt. Robert
W. Hunt and Gano Dunn be correct, co-

operation of a more hearty sort than in the
past may be expected between the four great
national engineering bodies. There is need
for closer relations if engineers are to

exercise an influence upon those public

affairs in which their special knowledge is

necessary for the formulation of correct

policies. Until there is co-operation, engi-

neers will not occupy the position that is

theirs by right and duty.

is seldom necessary. Their first cost and
the maintenance of the operating equip-
ment is considerable, so that their omis-
sion simplifies the design very materially.
Waterworks engineers having to do with
lake intakes will be interested in the re-
sults achieved with these two innovations.

Preaching

A TECHNICAL club in Chicago has re-

cently sent an apology to its members
for a "risque" story told at its annual din-
ner some weeks ago. One of the Chicago
papers, hearing of the incident, commented
approvingly on this evidence ,of a change
in the moral tone of "stag" dinners. The
Engineering Record says "Amen," and
passes the thought to those in charge of
the dinners of engineering, contracting and
commercial organizations. That a change
of point of view was needed wants no proof.
At the dinner of the American Highway
Association in Atlanta last November a
succession of salacious stories, told by men
of national as well as of local reputation,
received the hearty approval of 500 other-
wise respectable guests. Strange it is that
men who revolt at physical filth will en
masse delight in moral slime.

Investigation—Then Action

THUS far the lines of activity of the

foundation are undetermined, save that
they are to make for the advancement of

engineering and the welfare of mankind.
Those purposes, expressed by the founder,

do not necessarily imply that research work
will be conducted, but it is likely that it

will be undertaken. No reflection is needed
to assent to the statement that there are
many lines in which careful study will be
amply repaid, but the Engineering Record
submits to the Engineering Foundation
Board that before action should come in-

vestigation, and before new work a survey
of the field. Much engineering research

is under way, each particular undertaking
being planned wisely or not according to

the reference resources of the investigator

and his diligence in inquiring as to whether

New Features in Crib Design

LACK of space prevented comment in

the issue of Jan. 23 on the type of crib

to be used on the Wilson Avenue tunnel

described in that issue. It is of a sort new
to Chicago, consisting virtually of a steel

cofferdam, made up of two concentric shells

with open top and bottom, buoyed up by
bulkheading the ports and by special flota-

tion cylinders. The space between the

shells will ultimately be filled with concrete

after the base has been floated to place and

sunk over the tunnel-shaft site. It is ex-

pected that the shell will sink deep enough

into the clay to allow it to be pumped out,

thereby allowing the shaft to be excavated

in the dry. However, if necessary, pro-

vision has been made for the construction

of the shaft through the water by the use

of cast-iron cylinders. Another radical

departure in intake design is the omission

of gates. If it be desired to pump out the

shaft, the stop-logs can be placed in the

screen guides. Operation of crib gates

Evidence of the Microscope

IN THIS issue is presented the second
of Mr. Johnson's series of articles on the

microscopic examination of concrete. That
there have been failures of underwater con-
cretes is incontestable, but there has been
a wide divergence of opinion among con-
crete engineers as to the real causes for
these failures. It has been customary to hold
the cement at fault, but by the researches
set forth in this article, this burden of
responsibility, while not wholly removed
from the cement, is at least shared with
other portions of the mixture. The dis-

cussion emphasizes the fact that.mass per-
fection is dependent upon unit perfection
and that the seemingly insignificant detail

may, in the end, prove most important.
Nor should it be objected that a demon-
stration, such as this, is "destructive criti-

cism." Rather is it constructive, for the
conditions it portrays, although unknown,
have existed and do exist in concretes.

Bringing them to light is, of itself, a
distinct constructive step, even were reme-
dies not suggested and demonstrated, as
will be done in this case, in later articles.

The first step is to realize fully the causa-

tive. The remedial soon follows. Neces-
sarily, proof of all statements made, as for

instance, that certain structures are groups
of unhydrated cement, must, for lack of

present space, be deferred until later ar-

ticles. As speedily as possible, however.
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these will be taken up and proof advanced
for the statements made. For the present,

it is asked that they be accepted at face

value.

The Concrete Institute

NEXT week the American Concrete In-

stitute holds its annual convention.

Those who have been in close touch with

its activities have high hopes that this is

the turning point in its history. Once a

virile, progressive association, it has dwin-

dled to a mere shadow of its former self.

Last year's meeting was lifeless, bearing

no resemblance to the stimulating sessions

of earlier years. A new spirit, if not an

entire new personnel, is about to take hold.

The start has been made by selecting for

secretary a gentleman apparently well quali-

fied for the development work needed. This

step will be followed next week by advanc-

ing to the presidency one of the present

officers, an engineer who has brought a

large business to mark success. The or-

ganization has an excellent raison d'etre,

but it can survive only by adopting aggres-

sive, businesslike methods. Much of the

work that the institute might have done

has been assumed by the publicity and in-

formation bureaus of cement companies

and the association of cement manufac-

turers, but a management with imagina-

tion, resourcefulness and familiarity with

publicity methods can regain much ground

and discover new opportunities for service.

The best wishes of everyone interested in

concrete will go with the new regime, the

while ample credit for their devotion will

be given the retiring officers.

A "Practical Man" Rampant

IF a caucus of officials-elect in Honolulu

has been reported correctly by the local

press, it is clear that a strenuous campaign
of education is needed to readjust existing

impressions as to the proper scope of the

engineer's work in road building. A super-

visor-elect, so the newspaper report indi-

cates, takes it upon himself to outline the

engineer's duties. Apparently he is a

"practical man," so that his words of wis-

dom should not pass unheeded. "What does

an engineer," he says, "know about road

building? Road building is a business, not a

profession. The engineer should have noth-

ing to say about what kind of roads are built

or where they should be built. All that

should be required of him is to give the

grades and subgrades—or do whatever tech-

nical work is necessary—and let the super-

visors go ahead with the rest." To anyone
who appreciates the technical knowledge

needed in the selection of the proper type

of road and its construction, the super-

visor's remarks appear, at first, merely lu-

dicrous. But it must be remembered that

few laymen know anything about the details

of the engineer's work and, therefore,

that such absurdities, coming from a man
in an official capacity, no matter what that

capacity may be, are given undue weight
by the public and do incalculable harm.
The supervisor's idea of an engineer is a

man who squints through a transit and
drives grade stakes. It there be an or-

ganization of engineers in Honolulu, its

clear duty is to change the opinion of the
profession held by the supervisor-elect and
let the public, which is paying the bills,

know what are the true functions of the
engineer.

An Employers' Bill of Rights

IN the course of a decision rendered last

week the Supreme Court announced what
is in effect an employers' bill of rights.

This was incidental to the main question

the court was called upon to decide, which
was the constitutionality of the Kansas
statute making it unlawful to coerce or in-

fluence a person to enter into an agreement
not to join or remain a member of labor

organizations as a condition of obtaining

or continuing employment. The court de-

cided that this law is unconstitutional and
with the Kansas statute there falls to the

ground similar laws in a dozen other states,

including California, Colorado, Connecti-

cut, Indiana, Massachusetts, Minnesota,

New Hampshire, New Jersey, New York,

Oklahoma, Oregon, Pennsylvania, and Wis-
consin. Employers in the states named as

well as in others may take notice that the

renunciation of union affiliations may legally

be made a condition of employment.

The decision is important enough as it

stands, but even more important than the

point actually decided is the declaration of

Justice Pitney in the prevailing decision

of the respective rights of employers and
employees. So successful has been the prop-

aganda of trades unionists to establish a

wholly one-sided view of labor contracts

that it was time popular ideas on this

subject should be clarified. This Justice

Pitney has done admirably in the para-

graph in which he says

:

"Just as labor organizations have the

inherent and constitutional right to deny

membership to any man who will not agree

that during such membership he will not

accept or retain employment in company
with non-union men, and just as a union

man has the constitutional right to decline

proffered employment unless the employer

will agree not to employ any non-union man,
so the employer has the constitutional right

to insist that the employee shall refrain

from affiliation with the union during the

term of the employment."

To ask a man to refrain from or give

up union affiliations as a condition of em-

ployment is not, the court declares, to re-

quire him to give up any part of his

constitutional freedom. In essence the

trades-union theory has been that the em-

ployee had a right to control what the

employer should do, while the employer

had no right to place similar or even equal

restrictions upon the employee. The Su-

preme Court says that there is nothing in

this claim. In doing so the court has af-

firmed a former decision declaring uncon-

stitutional a Federal statute forbidding

the discharge of an employee of an inter-

state railway because he belonged to a

union. The decision in the Kansas case
merely restates the court's position, but
that it needed restatement is shown, among
other things, by the fact that so many
states attempted to do what the court had
said the Federal Government could not do.

The Airship Raids

THOSE who have been following the re-

markable developments of aerial craft

during the present war have been awaiting

with interest the possible effect upon Eng-
land of a raid by Zeppelins, which from
time to time was predicted with blood-curd-

ling asseverations as to the dreadful things

that were about to happen. The first raid

occurred recently, since, if the quasi-offi-

cial communications and reports are to be

trusted, three or four airships, presumably

of the Zeppelin type, on account of the long

radius of action required, constituted the

marauding force. "The great aerial war
monsters," to quote their reportorial title,

came from the North Sea in a dark and
hazy night and cruised along the Norfolk

coast for a couple of hours, scattering

bombs promiscuously, with a specially

friendly effort at destroying Sandringham,

where the admirable spy system had led

them to suppose the royal family was
housed.

From the standpoint of engineering it

is somewhat interesting to consider what

was really accomplished. Reports indicate

that five or six persons were killed and as

many wounded, several roofs damaged, a

few little houses badly smashed and a great

deal of glass broken during the two

hours before the airships again put out

over the sea. This is not a large showing

for an attack by several 500-ft. Zeppelins,

alleged to carry tons of mysterious explosive

of unexampled power. The only thing really

demonstrated by the raid was that the

British, despite the lurid threats of such a

raid, had not guarded the coast with any

approach to thoroughness. There seems to

have been insufficient searchlight equip-

ment to pick up the assailants and no guns

for high-angle fire to bring them down, to

say nothing of the absence of defending

aeroplanes.

Briefly, the German raiders caught the

British napping and in spite of this accom-

plished extremely little. The meager re-

sults show plainly that, valuable as the

airship is as an adjunct in military opera-

tions, it has shown as yet very few signs

of being an offensive weapon of importance.

In order to keep out of gun range an air-

ship has to cruise at what is practically

her utmost height. Indeed it is very doubt-

ful whether the Zeppelins can get out of

range of properly mounted artillery, and

from such height, or in utter darkness from

a somewhat lower plane, the throwing of

bombs with precision is not easy. The way
of the ship and the effect of wind makes
aiming uncertain even by daylight, and at

night bombs thrown into the darkness are

fired almost at random.

To the engineer the most interesting

feature of the attack is the demonstration
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of long-distance raiding, and the question

of greatest importance is the starting point

of the German fleet. The long radius of

action of the German airships has been

well known, yet it is hardly likely that in

this case the start was made from clear

across the North Sea. What few reports

are available would tend to indicate that

the ships skirted the coast from Heligoland

or Emden, following the Frisian Islands

westward and then turning sharply across

the North Sea, hardly more than a three-

hours flight to their destination. Had they

started from Belgium, London would have

been a more probable destination, although

involving much greater risk.

However this may be, the raid has been

made, the airships, thanks to darkness and

British unpreparedness, got in and got

away unharmed and the amount of injury

done, except to the nerves of timid civilians,

has been of remarkably small account. It

must be reassuring to know that the land

was not laid waste as per schedule, nor were

the British Isles in any risk of being blown

off the map. Whatever may be the ulti-

mate efficiency of aerial tactics the demon-

strations up to the present have certainly

not been convincing.

Mental Attitude of Research

Bureau Workers

EFFECTIVE results from municipal re-

search bureaus depend upon many fac-

tors, none of which is more important than

co-operation between the investigators and

the departments under scrutiny. The time-

honored unpopularity of the tax gatherer

has in a sense descended upon the shoulders

of the so-called efficiency specialist, and suc-

cess in the diflScult tasks of the latter

demands tact and ability in about equal

proportions. Lacking the former, antag-

onism is sure to develop early in the pro-

ceedings, and without the latter, many real

betterments are certain to be lost.

This work is one from which inexperi-

enced men had better be barred, and in

which a deep sense of responsibility needs

to be maintained. To organize a city re-

earch bureau with a staff of young "A. B.^s"

fresh from "Economics 47," with no harder

experience in life than comes from "plug-

ging" for semi-annual examinations is to

invite disaster. There is no question that

many a bright young man recently gradu-

ated from college or from an engineering

school can go into the street department or

the sewer department and find some feature

of administration which looks out of har-

mony with the latest ideas of the efficiency

student, but that does not qualify him to

pass judgment on the organization as a

whole. The department head worthy of his

position welcomes honest criticism, but the

danger in a research bureau manned by in-

vestigators without a proper perspective is

that they will overlook practically all the

commendable features of the departmental
work and appear to be actuated by a desire

"to show up somebody" instead of to be con-

structively helpful. Worse than this, they

sometimes make erroneous reports, even

after being shown the real state of affairs,

and the temptation to found criticisms up-
on inadequate data, on account of lack of
time and because of the difficulties of mas-
tering complex administrative problems, is

very serious.

Entire frankness in discussing points of
apparent low efficiency, a sound comprehen-
sion of the broader technical principles con-

trolling the work of each department, will-

ingness to drop a line of suggestion if

shown its inapplicability to local conditions,

a friendly and sympathetic attitude on a
man-to-man basis in dealing with depart-
ment heads educated in the hard school of

experience, and a desire to save the munic-
ipality money by constructive co-operation

wherever possible in preference to attaining

results by attacks in the form of private

reports whose context is unfamiliar to the

department heads concerned are some of

the features of a successful efficiency bu-
reau's policy. Experience and the willing-

ness to learn something from the humblest
employee go a long way toward preparing
one for service in this arduous field, which
may be made to yield a valuable harvest

when the good of the municipality is placed

above personal aggrandizement.

The New Knowledge of Coal

TO many engineers the determination of

the calorific power of coal in the labo-

ratory and the analysis of flue gases repre-

sent the most advanced outposts in the

study of this chief of fuels. The scientific

study of coal has gone far beyond the cal-

orimeter and the sample tube, however, and

while the latest investigations are rendered

difficult by the extreme complexity of the

chemical constituents of coal, substantial

advances are being recorded, notably in the

study of volatilization, spontaneous com-

bustion, yield of by-products of carboniza-

tion, and other aspects of the use of fuel.

In a recent lecture at the University of

Pittsburgh, Horace G. Porter, chemical en-

gineer of the U. S. Bureau of Mines, pointed

out that great opportunities for the scien-

tific utilization of coal exist in connection

with the coke oven or gas retort for the

coal-tar by-products, of which a greatly in-

creased demand has been created by the

European war. Sufficient coal tar and ben-

zol can be produced from existing by-

product coke ovens and gas retorts to sup-

ply the present American demand for coal-

tar products, creosote oil being excepted.

Low or medium-temperature carbonization

of coal is being successfully used to recover

oils, possibly motor fuels, from coals not

heretofore commonly employed for by-prod^

ucts, and it is considered likely that coke-

oven central stations will come into vogue

for electric power transmission as an out-

come of the increasing value of by-products,

the development of the gas engine, the suc-

cessful use of coke as a domestic and in-

dustrial fuel and the growth of public op-

position to the smoke nuisance. In view of

the wonderful development of the steam

turbine in the past decade, the realization

of the foregoing can hardly be said to be

close at hand commercially, but movements
in this direction will bear watching, since

the scientific study of coal is today very
largely centered upon volatilization.

The investigator who would penetrate to-

the very heart of the fuel problem must
qualify as an organic chemist. Out of pro-

found researches into the composition of

coal are coming results of general engineer-
ing interest. Many misconceptions in regard
to the volatile products of combustion are
being cleared up. Thus there is probably
little or no material in coal which is vola-

tile without decomposition, and from one-
eighth to one-half the volatile matter of
coal is non-combustible, a point of impor-
tance in comparing coals, since those hav-
ing rich, smoky, volatile matter are more
difllicult to burn efficiently than others hav-
ing a volatile component possibly greater
in amount but with a larger proportion of

inert matter. The composition of what is

called "volatile matter" in reality depends
upon the temperature to which the coal and
its primary products of decomposition are

subjected as well as upon thfe kind of fuel

involved.

The importance of minimizing fuel losses

due to spontaneous combustion has led to

extended studies of oxidation and ignition.

Recent laboratory tests have shown a wide
variation among different coals and other
combustible substances in their rate of

oxidation, and the variation in this property
follows the known variations in ease of igni-

tion, in susceptibility to spontaneous com-
bustion, and in rate of deterioration in stor-

age. The action of oxygen on coal at ordi-

nary temperatures has been shown recently

to consist not of a burning of the carbon
to carbon dioxide nor probably of a burn-

ing of hydrogen to water, but largely of an
addition of oxygen to the coal substance.

English investigators have shown that this

action at 40 deg. C. amounts to the liber-

ation of nearly as many heat units per cubic

centimeter of oxygen as when coal is com-
pletely burned. The rate of oxidation in-

creases very rapidly with rise of temper-

ature; hence the importance of proper siz-

ing and piling of coal in storage. Fine
slack coal does not heat seriously in the

interior of a pile if no lump is present t<y

admit air, and the fire risk is greatest if

the pile interior consists largely of fine coal

and outer and lower sections mainly of

lump.

Deterioration of coal in storage is now
known to be due to oxidation, not to loss of

volatile matter. It is not so great as

has commonly been supposed, running only

about 1 per cent loss in heating value with

one year's exposure of high-grade bitumi-

nous and semi-bituminous fuels, and less

than 3 per cent in five years. Even with

Middle-Western coals or lignites the loss

probably does not exceed 4 or 5 per cent in

one year. Deterioration of any kind may
be quite largely prevented by storage under
water.

These are but a few of the phases of the

coal question that are being investigated.

Their value in fuel conservation and oper-

ating efficiency can scarcely be exaggerated.
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Mechanical Disintegration of Defective Concretes
Second Article in Series of Six—Demonstrating Certain Disruptive

Crystalline Actions, Which Have Their Inception in the Capillary Pores

By NATHAN C. JOHNSON
Engineer of Tests, Raymond Concrete Pile Company, New York

Copyright, 1915, by Nathan C. Johnson.

WHEN sea water, or even fresh water,

is brought into contact with the ce-

ment matrix of concrete, solution to a

greater or less extent adds new compounds
of indefinite nature. When such waters are

carried to the interior, of a mass of concrete

by the capillary action of minute pores, the

limitations to quantity imposed by the size

of the pores result in the production of

super-saturated solutions of these dissolved

materials. But super-saturated solutions

speedily crystallize on reaching a certain

density, with the result that there are

exerted on the matrix of the concrete power-

ful disruptive stresses, the effects of which

may readily be traced by means of the

microscope. These stresses may even ex-

ceed the strength of the concrete, with the

production of local disruptions which later

become general. To differentiate these dis-

ruptions from other purely chemical actions

that may cause the failure of concretes, they

have been designated as "mechanical dis-

integrations"—a designation which, it is be-

lieved, the demonstrations of this paper will

justify. These are some of the secondary

effects attributable directly to the presence

of entrained air in concrete, the primary

effects of which were pointed out in the

preceding article (issue of Jan. 23, page

98).

It should be understood that while these

demonstrations are unusual and to a cer-

tain extent startling, they relate to de-

fective concretes, and are quite without

prejudice to the successful uses of con-

crete in sub-aqueous structures in all parts

of the world. One of the primary ob-

jects of this research has been the produc-

tion of concrete thoroughly capable of

withstanding the action of waters which

have heretofore caused trouble ; and in any

such quest it is essential that all of the

actions involved should be thoroughly

understood.

It is probable that many of the vexa-

tious faults of concrete construction of

all classes are due as much to physical as

to chemical causes; and, secondarily, to a

combination of physical and chemical

causes. In sea-water construction, espe-

cially, it is probable that the defects which

induce failure lie primarily not so much

in the cement, providing cement of proper

quality be used, as in the improper propor-

tioning of aggregates, or in poor mixing, or

in a combination of the two.

Concretes to Be Studied

In Fig. 6 are given photomicrographs of

the four concretes which are to be inves-

tigated with a view to determining causes

of such failure. These photographs were

taken at low power in order that as much
of the surface as possible, the interrela-

tion of aggregates, and, particularly, the

prevalence of pores in the matrix might be

made plain.

In interpreting these photographs, it

should be remembered that all of the larger

irregular white patches with dark borders

are sand grains; that each of the black

patches, or irregular black streaks, is a hole

or a deep crack, and that the white mate-
rial between the sand grains is the matrix,

of more or less hydrated cement. Is it not

significant that no two of these sand grains

are touching? And is it not significant

also and confirmatory of what has before

been said, that between the sand grains in

every photograph lie smaller grains, too

small to be sand? By using a higher mag-
nification with the microscope, these latter

can very easily be proved to be groups
of unhydrated cement particles, a proof to

be demonstrated fully and conclusively in

the final article of this series.

Pores in Matrix

But the feature to which present atten-

tion is most strongly directed is the preva-

lence of black spots in the cement matrix.

Each of these is a hole, or pore, of indefinite

direction and extent. Further, as each

photograph shows the features of a random
section in a random specimen from the

structure in question, it is probable that

practically the whole of each of these

structures is literally honeycombed by

millions of tiny pores.

Although the presence of such pores in

concrete has long been known, it is a ques-

tion whether or not their prevalence and
the damage they may cause has been rec-

ognized. The seepage of water into pores

and the disintegrating action of frost have
been remarked by a number of observers,

but so far as the writer is aware, the really

serious extent to which such actions may
operate has not been appreciated, the in-

ferential assumption, at least, being that

they are confined to surface layers. On the

contrary, however, it seems probable that

these actions operate beyond the surface

layers, to a depth dependent upon the de-

gree of porosity of the mass.

Such a statement requires rigid proof.

As a first step toward it, consider what
must be the state of affairs in a concrete

as full of tiny pores as the concretes under
examination would seem to be.

Capillary Action

The phenomena of capillarity—exhibited,

for instance, by a tube of hair-like diam-
eter of bore, or by a lamp wick—are well

known. The smaller the bore of the tube,

or the closer the weave of the wick, within

certain limits, the greater will be the
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(a) Spillway of Dam, Ithaca, N. T.

(c) Dock WaU, East River, New York.
(b) Pier at AUantle City, N. J.

(d) Pile Cap, New York Harbor.

FIG. 6—INVESTIGATION OF THESE CONCRETES DISCUSSED IN THIS ARTICLE

Magnification, 20 diameters ; black spots are holes
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(a) Spillway of Dam, Ithaca, N. Y.

(c) Dock Wall, East River, New York.
(b) Pier at Atlantic City, N. J.

(d) Pile Cap, New York Harbor.

FIG. 7—UNHYDRATED CEMENT PARTICLES; MAGNIFICATION, 200 DIAMETERS

capillary effect and the higher will the
liquid rise.

It is probable that the pores of the con-

cretes under examination are all within
the capillary range and well adapted to

aid the entrance of liquids in the mass.
Further, the phenomena of absorption and
adsorption may aid such entrance, trans-

ferring the liquid through semi-solid bar-

riers to other capillary passages beyond un-

til the entire mass has become thoroughly

permeated.
Under such conditions a number of dis-

integrating actions, in addition to that of

frost, are possible. To take one of the most
obvious, consider the results of contact be-

tween a strongly saline, sulphated water
and steel reinforcement embedded in con-

crete. Of all natural waters, saline solu-

tions are the most corrosive of iron and
steel ; and because of the progressive nature

of such corrosion, a single point of attack

soon results in the affection of a large

area of the material. Ferrous sulphate

and ferric chloride are formed, parts of

which, in combination with the oxygen en-

trained in the concrete, or in the entrant

water, break down into Fe,0,XH,0, or

common rust, with an enormous increase

in bulk. Destruction of reinforcing steel

is a sufficiently great evil, but when there

is added to it the actual disruption of the

concrete by which it is surrounded, col-

lapse of the structure is to be expected.

However, the existence of such action is

dependent upon the continuity of the capil-

lary pore and upon the existence of a point,

or of points of attack, on the surface of

the steel. Extended experiments along

these lines show that where proper con-

tact is had between the cement and steel

there is little liability to corrosion.

Unhydkated Cement

But although frost action and corrosion

are often important factors in the success

or failure of under-water concretes, other

more obscure physico-chemical actions are

properly the subject of this present in-

vestigation. As in previous papers, the
microscope will be used to furnish visual
evidence in regard to doubtful or conjec-
tural points. Abstru-se chemical questions
will be avoided, as far as possible, it being
preferred herein to regard cement only as
a physical material available for structural
purposes, rather than as a chemical complex
capable of giving certain reactions under
specified conditions. Such problems as the
latter are the province of the chemist,
rather than of the engineer.

It was stated in the previous article that
all concretes, regardless of age, contain a
considerable percentage of unhydrated ce-
ment particles, usually in groups or lumps.
Such groups are shown in Fig. 7, high-
power photomicrographs of the four con-
cretes whose general characteristics were
shown in the low-power photographs of
Fig. 6. Below the cut is given the approx-
imate age of the concrete represented by
the samples.

It will be seen that all the photographs
exhibit the same characteristic group-struc-
tures. Especial attention is called to (c),

Fig. 7, not only as an unusual photograph,
but also because it shows a single particle of
what is apparently cement clinker eutectic.

Needless to say, this particle has remained
quite unaffected by water, despite the pas-
sage of years, although the concrete from
which was taken the sample in which this

relatively large piece lies was placed under
water 34 years ago, when fine-grinding was
almost unheard of. This of itself is a very
significant comment on the relative values

of fine and coarse grinding. This is the
only concrete so far examined by the writer
in which so large a piece of clinker has
been observed.

Part Played by Unhydrated Cement

It now becomes necessary to conjecture

the part such lumps play in the matrix of

partially hydrated or wholly hydrated and
set cement lying between the aggregates,

if water is later brought to them by capil-

lary pores. Necessarily, these lumps form
spots of low mechanical strength, but it

FiG. 8—"SHEAR PLANES" OR "STRAIN BANDS" ; PILE CAP, NEW YORK HARBOR

.^ Magnification, 200 diameters
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FIG. 9—FURTHER EXAMPLES OF "SHEAR PLANES" OR "STRAIN BANDS"

is possible in a defective concrete that such
may be their least objectionable feature,

for in that capacity they at least form an
integral part of the rigid mass. But if

hydration is brought about by the means
above outlined, a new set of reactions is

necessarily set up, with the formation in

the very heart of the matrix of new com-
pounds of uncertain nature and larger

space-filling value. (H. S. Spackman, "Ce-
ment Age," August, 1908; Feret, "Annales
des Fonts et Chausses," 1892, II p. 93.)

But if this action takes place, and if com-
pounds are formed such that tremendous
disruptive forces are exerted on the matrix,

it may reasonably be expected that their

effects can be detected even short of actual

fracture. In the softer metals, such as

babbitts, which in texture are not unlike

the cement matrix of concrete, incipient

failure leaves traces known as "shear
planes," or "strain bands," which are very
distinctive. In Fig. 8 are shown such
"shear planes" in the cement matrix, with
several unhydrated cement groups near by,

in a proximity highly suggestive, if not

wholly convincing. The pore in this in-

stance may be the fissure at the side of

the sand grain at the left. Fig. 9 shows
two other such shear planes in another

specimen.

Action of Salts Carried by Sea Water

This suggestion as to the origin of these

shear planes is made tentatively. Their ex-

istence is known beyond doubt, but the na-

ture or causes of the forces which gave rise

to them is solely a matter of conjecture.

There are other physico-chemical actions,

not attributable to the hydration of lumps of

cement, which might, with equal probabil-

ity, be responsible.

For instance, when a tiny pore has sucked
up its fill of sea water, what becomes of that

water? It can hardly be expected to remain
in situ as so much sea water, until the end

son, "Concrete, Plain and Reinforced," page
310; H. S. Taft, "Cement & Engineering
News," May, 1914, page 126; U. S. Bureau
of Standards, Bulletin 12, page 100.)

In the progress of such an action, it is

reasonable to expect that a pore would be
the starting point of any disintegration.

Such an expectation is justified. In Fig. 10

is shown a plane cut across a pore (indicat-

ed by the black spot) ; and radiating from
this pore are no less than six fractures, with

probably others in different planes which
are not seen. The fractures can readily be

traced because of their aimless wanderings,

closely resembling creeping-cracks in a

sheet of glass. It should be noted that these

fractures are quite distinct from the polish

scratches, which go straight across the pho-

tograph.

Cracks Representative, Not Unusual

If this were an isolated case, its value

might very properly be questioned. On the

contrary, it is highly characteristic and
representative. Of all the very considera-

ble number of defective concretes so far ex-

amined in the course of this research,

whether submerged in fresh water, or in

sea water not one has failed to reveal the

features of incipient disintegration here
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FIG. 10—MATRIX CRACKS RADIATING FROM A PORE; PIER AT ATLANTIC CITY

Magnification, 160 diameters

of time, for it is loaded with chemically-vig-

orous salts. Absorption and adsorption must
affect it, both qualitatively and quantitative-

ly. First of all, it dissolves as much as pos-

sible of the matter with which it is in con-

tact. When saturated, it deposits in solid

form, and possibly with increased bulk, the

salts it holds in solution, generally with the

result that the concrete in the vicinity is at

least softened, if not wholly disintegrated.

This softening is well known and has been

often commented upon. (Taylor & Thomp-

noted. Nor need the concrete be wholly

submerged. Buttress walls exposed to

ground seepage show these features to a

marked degree. Magnify the actions indi-

cated in Fig. 10 a few hundred times, and
there is realized a condition of actual, vis-

ible disintegration similar to that shown in

(a) Fig. 11, where the tiny fracture has

become a large crack filled with crystalline

matter that sticks out a quarter of an inch

or more from the face of the wall. And
in (b) of the same figure is made evident

1 — —
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PIG. 11—FRONT AND BEAR OF DEFECTIVE BUTTRESS WALL AT PITTSTON, PA., BEING DISRUPTED BY CRYSTALLINE DIKES
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the cause of this disintegration. As can
clearly be seen, this wall is but a shell of
poorly compacted and almost uncemented
stones, into which the ground water has the
freest of access. No wonder that the
grouted face shows evidence of the decayed
body. Each failure tesults from deter-
minable causes; and this case is but further
evidence that in most instances the causes
have their origin in the wilful abuse of
good materials.

It is quite possible with the data already
in hand, and with more accumulating daily,
to multiply similar instances of incipient
disintegration to a very considerable
length, but two cases more should here suf-
fice to bring home to engineers a realiza-
tion of the actual existence and potency
of crystalline action similar to those noted
above.

Progress of Crystallization

In Fig. 12 is shown a long crystallizing
deposit, or dike, radiating from a pore.
The process of its formation is not hard
to picture. In the beginning the pore
sucked up the sea water, loaded with its

various salts. In the manner before out-
lined, the water content was diminished,
with resultant concentration of solution,
until its dissolved salts crystallized, possi-
bly while the concrete was yet compara-
tively new. Room had to be made for these
crystals, so that a tiny fissure in the weak-
est material, i.e., the cement matrix, was
formed. But surfaces close together, as
were the sides of this fissure, act as do
capillary pores, so that a fresh supply of
water brought by the pore was sucked into
this fissure, where its salts, in turn, crystal-

lized, wedging the fissure yet further along
and wider apart, with the formation, by
repeated crystallization, of a hard dike of

foreign material in the space thus provided.

This process was repeated again and again,

an indefinite number of times, until the
supply of crystallizing salts was stopped in

July last by the removal of the specimen
from a beam beneath a pier at Atlantic

City.

This dike, like all others of its kind,

meanders through the matrix, never cross-

ing a piece of aggregate, but keeping to

the weakest part of the concrete. At the

end near the pore, where the crack began
and where the wedging was most often re-

peated, the dike is the widest. This por-

tion shows black in the photograph, indi-

cating a surface out of the focus of the

microscope. The dike itself at this place

and the crystals in the pore, have either

been torn out in polishing, or have been

dissolved out by too great supplies of fresh

water, or they may have become loosened

by drying and fallen out. In any event,

they are gone, but the place where the dike

lay is plainly seen. The rest of the crys-

talline filling stands out boldly, because it

is stronger and harder than the matrix

which it has crushed.

As stated before, this action is not neces-
sarily confined to defective sea-water con-
cretes. Fig. 13 shows two similar radiating
dikes, with the beginning of a third, in a
fresh water concrete of like nature. This
latter dike may have stopped in the early
stages, as the other two may have required
all of the dissolved matter that the pore
could furnish, or it may have dropped
beneath the surface polished, or have risen
above and been cut away in the grinding
of {he specimen. In any event, it has dis-
appeared. It will be observed that these
dikes meander as did the others, dodging
the strong aggregate and keeping to the
weak matrix. These conditions are prob-
ably duplicated a few million times in the
structure from which this sample was ob-
tained, as it is even now showing outward
signs of the inward disintegration of which
this is a type.

Summary

Summarizing this article, it should be
noted

:

1. That concrete structures in which
proper care has not been exercised in select-

ing aggregates, or in mixing and placing,

are honeycombed by millions of pores of

greater or less size, formed by the occlu-

sion of air in the cement matrix.
2. That these pores are adapted to pro-

mote by capillary action the penetration
of water below the surface layers.

3. That when water is brought by a

capillary pore, aided by absorption, or ad-

sorption, or both, into contact with a group
or groups of the unhydrated cement par-

ticles that exist in all concrete, new reac-

tions with new volumes are probably set

up in the rigid matrix of set cement.
4. That these reactions may cause dis-

ruptive stress to be exerted on the cement
matrix of the concrete, producing "shear
planes" or "slip bands" as evidence of the

local failure thus produced.
5. That "shear planes" and other evi-

dences of local failure by disruption.

FIG. 13—DISRUPTIVE CRYSTALLINE DIKE; SPILLWAY OF DAM, ITHACA, N. Y.

Maeniflcation, about 80 diameters



\

164 ENGINEERING RECORD Vol. 71, No. 6

whether resulting from the hydration of

cement or from other causes, have their

origin in a minute pore, or fissure.

6. That other disintegrating actions are

produced by water entering through pores

into the mass, by reason of this water,

whether fresh or loaded with chemically-

active salts, dissolving portions of the

cement matrix.

7. That when such entering waters are

sufficiently saturated with soluble com-
pounds, deposition in crystalline form takes

place, with tremendous disruptive forces

exerted on the surrounding material, i.e.,

the cement matrix.

8. That these disruptive forces pressing

on the walls of the confining pore produce
one or more fissures in the matrix, and
that these fissures, in turn, act as capillary

passages, with repetition of seepage, crys-

tallization and wedging, the crystalline

water filling in as the passages lengthen
and widen, until a group of hard, disrup-
tive progressing dikes effect actual disrup-
tion.

9. That this action is not confined to

concretes exposed to sea-water, but affect

other concretes, such as fresh-water dams,
filter beds, buttress walls, sidewalks, etc.,

where defective materials or construction
permit the entrance of water into the mass.

10. That the responsibility for concrete
failures of many kinds need not necessarily
rest solely upon the cement, but that other
factors, such as proper choice of aggre-
gates, efficient mixing, proper consistency
and care in placing must be held equally
responsible, since through these latter

come the inducing causes of failure.

The next article in this series will be
published in the issue of Feb. 13.

Ornamental Arch Effect Se-

cured by Cantilever Design
Grade and Clearance Restrictions Together with

Peculiar Local Conditions Result in Unusual
Type of Concrete Bridge

MADE to appear like a simple ribbed-
arch structure, the reinforced-con-

crete bridge, crossing the Chester River
at Fifth Street, Chester, Pa., is in reality
composed of two balanced cantilevers and
an intermediate connecting span. The
bridge is described in a paper presented
before the American Association for the
Advancement of Science, Dec. 30, 1914, by
Henry H. Quimby, chief engineer of the
department of city transit, Philadelphia,
Pa. The main span is 95 ft. center to cen-
ter of piers, and the shore spans, or coun-
terweights, are 31 and 34 ft. long re-

spectively. The bridge is 60 ft. in width,
having a roadway 36 ft. wide between
curbs.

The design provides for a uniform live

load of 100 lb. per square foot and a double
track street railway loaded with continuous
trains of 50-ton cars. Concrete arches 6V2
in. thick at the crown, turned between
eight longitudinal ribs, support the road-
way. Reinforced-concrete slabs on either

side serve the double purpose of taking up
the thrust from the roadway arches and

of supporting the sidewalk. The steel rein-

forcement of the ribs is composed of rods
and riveted trusses, the latter being used
to carry the forms and green concrete. No
falsework was used. The east pier rests

on wooden piles driven through soft mud
to rock. Because of lack of friction and
lateral support, only 16 tons were allowed
on each pile. On the west shore, the pier

rested directly on rock near the surface.

There were several reasons for adopting
this peculiar design. An open-deck bridge

was specified, while at the same time an
ornamental structure was desired, such as
could be secured in concrete. If a concrete
arch of usual design had been employed
falsework would have been necessary. This
would have impeded traffic, and owing to

the nature of the soil would have been very
expensive. Another governing condition

was the demand for maximum clearance at

the middle of the channel without raising

the street grade. The cost of the bridge
was $33,000, or only $3.43 per square foot.

Half -Mile Concrete Viaduct Provides Double-

Deck TrafBcway in Kansas City
Monumental Structure, Costing About $625,000, Forms Important

Travel Link Between City Center and Railway Terminal District

By H. H. FOX
Chief Draftsman, Waddell & Harrington (Since Dissolved) Kansas City, Mo.

NEARLY half a mile long and with
two decks to carry a heavy volume of

traffic, the Twelfth Street viaduct, a

$625,000 concrete structure of column and
girder design with a 134-ft. arch midway
between its ends, links the railroad ter-

minal, warehouse and factory district of

Kansas City, Mo., with the city center, and
provides a direct route over the tracks of

the thirty-two railroads which use the new
Union Station in the Kaw Valley. The
upper deck of the viaduct carries a double-

track electric railway line, a 30-ft. roadway
and a 5-ft. sidewalk. The lower deck pro-

vides a 30-ft. trafficway for vehicles only.

The cost of the viaduct was assumed jointly

by the city and the street railway company,
the latter contributing $200,000. The
structure was designed by the firm of Wad-
dell & Harrington, consulting engineers, of

Kansas City. The contractor was the C. F.

Graff Construction Company, of Seattle,

Wash. L. R. Ash was city engineer at the

time the plans were prepared.

Layouts for a steel structure were not

given much consideration, as the city de-

sired to make the viaduct a monument as

well as a utility. A concrete structure alone

appealed to all who had a voice in the mat-

ter. Layouts were then prepared for a

concrete viaduct of both arch and girder

design, and of a combination of the two.

The final choice rested with the girder de-

sign with an arch near the center. This

gave a well balanced structure, and with its

simple lines and massive proportions seemed
best adapted to the location. It was, more-

over, the most economical.

Upper Deck

The upper deck extends from Liberty

Street, on the west, to Washington Street,

on the east. This deck, as seen from the

cross-section, provides a 5-ft. sidewalk on

the south side, a 30-ft. roadway at the cen-

ter, and 21-ft. 6-in. space for street cars

on the north. This arrangement was adopt-

ed inasmuch as most of the vehicular and
pedestrian traffic would approach the via-

duct at the west end from the south. Thus
by placing the car tracks on the north side

the necessity was removed for this traffic to

cross the tracks. The first layouts con-

templated a 5.09-per cent grade, as this was
the limit requested by the Team Owners'
Association. However, on account of engi-

neering difficulties, and to avoid heavy land

damages, a 5.52 per cent grade was adopted.

To meet further demands of the Team
Owners' Association, the lower deck was de-

signed with a 3-per cent grade for vehicular

traffic only. It extends from Hickory
Street, on the west, to Beardsley Street, on

the east, with the grades shown on the ele-

vation. Originally the 3.15 per cent grade
extended to pier 26 with the 2.34 per cent

grade east from that point. After the con-

struction of the lower deck had started,

however, the railroads asked for more clear-

ance than was provided at Santa Fe Street.

To gain this extra clearance the lower deck
was raised and made of less depth, with the

resulting grades shown.

Roadway Construction

The roadways of both decks have a creo-

soted wood-block -pavement 4 in. thick,

placed on a waterproofing mat. This mat
consists of one layer of 8 oz. open-mesh
burlap laid on a heavy coating of water-

proofing pitch applied to the concrete sur-

face at a temperature of 470° F. This
burlap is then swabbed with a similar coat-

ing of pitch and a layer of asphaltic felt,

weighing 14 lb. to the 100 sq. ft., placed on

top. Another swabbing of pitch is applied,

and the surface well sanded. The wood
blocks are then laid. On the lower deck the

blocks are laid with close joints, but on the

upper deck the blocks are laid with %-in.

openings between rows. A %-in. by 2%-in.
opening is left between the blocks at the

surface, and this is filled with hot gravel

and pitch. Then the entire surface of the

roadway is covered with a y^-in. thickness

of stone shippings. This construction af-

fords a good holding surface on steep

grades.

The structure is designed for Waddell &
Harrington's standard loadings. The floor

.systems are figured for class A on the

roadways, class B on the sidewalk, and 50-

ton cars on the tracks. The girders and
arch ribs are figured for class B on the

GradeMS232-
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LOOKING DOWN THE NEW TWELFTH STREET VIADUCT, KANSAS CITY, FROM ALONGSmE ON BEARDSLEY STREET

roadways, class C on the sidewalk, and 40-

ton cars on the tracks. Impact is added to

the live load, using the formula 100/ (L +
150) for highway loads, and 200/ (L +
270) for electric railway loads. The unit
stresses given in the table were used in the

design.

The upper deck floor system consists of

a reinforced-concrete slab, supported on the
fascia, ballast, curb, and main girders longi-

tudinally, and on the cantilever beams and
cross-girders transversely. The longitud-

inal girders are spaced as shown in the

cross-section, and the transverse girders
are spaced from 7 ft. 3 in. to 8 ft. 3 in. cen-

ters, except in special cases.

Sidewalk and Roadway Slabs

The sidewalk slab is 4>fj in. thick, % in.

of this being for wearing surface. The re-

inforcement is run transversely only, except
for spacing and temperature bars which run
longitudinally, as the slab is not supported
at the cantilever beams. The 8-in, roadway
slab is divided into two sections by the curb,

longitudinal, and ballast girders. The slab

between the curb and main girders is rein-

forced in both directions, while the slab

between the main and ballast girders is

reinforced longitudinally only. The motor-
way slab which is 9 in. thick is also divided

into two sections by the ballast, main and
fascia girders. Both sections are rein-

forced in either direction. The roadway
slab for lower deck is the same as the

upper deck roadway slab between main and
ballast girders. All slabs are figured con-

tinuous over supports and reinforced for

both positive and negative moments. The
fascia, ballast and curb girders are like-

wise made continuous over supports.

As is seen from the cross-section the col-

umns and upper-deck longitudinal girders

are spaced 18 ft. 6 in. from center line of

viaduct, making the cantilevers extend 11
ft. 6 in. from center line of girders. The
regular intermediate cross girders are 1 ft.

4 in. wide and 6 ft. 5 in. deep from top of

slab to underside of girder. At the columns
the cross girders are 2 ft. 4 in. wide and 8
ft. 5 in. deep at center, the bottom being
curved to a radius of 50 ft. At Hickory
Street, special shallow cross girders are
used to provide the necessary clearance.

The cantilever beams in alf cases are made
of the same width as cross girders. The
lower deck cross girders are spaced the

same as for the upper deck. The regular

intermediate cross girders are 1 ft. 4 in.

wide and 8 ft. 3 in. deep. At the columns a

cross girder 1 ft. 6 in. wide and 4 ft. 2 in.

deep is used near each transverse face.

Upper-Deck Girders

The upper-deck longitudinal girders are

made continuous in groups of three and four

spans, expansion joints occurring about

every 130 to 200 ft. They are also made
continuous with the columns. The spans

vary in length from 33 ft. to 55 ft. 7 in.

The girders have a uniform depth of 6 ft.

6 in. below slab at center and 9 ft. 6 in.

at ends, except in first three spans where
special girders are used. The railway gir-

ders vary in width 2 ft. 6 in. to 4 ft., where-

as the highway girders vary from 1 ft. 6

in. to 2 ft. 6 in. The girders are figured as

T-beams for positive moments, a constant /

being assumed throughout, except for three

spans mentioned. Proper consideration is

given to the varying thicknesses in any one

group. Wherever an expansion joint occurs

the girders are made to slide on each side

of the column. In this way but two columns

at the most are affected by change in

length of girders. The girders are made to

slide on planed steel plates. The base plates

for the two girders at one column are riv-

eted together with longitudinal angles. The
sole plates on the girders have bars riveted

to them, running back into the girders, so

as to prevent any cracks in the bottom of

the girders near the supports.

The longitudinal girders for the lower
deck are on 36-ft. centers, the north girder

being 9% in. and the south girder 2i/4 in.

off center line of columns. This is done in

order to make the girders the same distance

from inner face of columns. The girders

are from 1 ft. 6 in. to 2 ft. wide and 8 ft.

deep. The bottom of the girders is 4 ft.

6 in. below crown of roadway. The part

above the roadway forms the lower deck

railing. Expansion joints in the lower deck

occur as a rule at every other column and
the ends of the girders at expansion col-

umns are made to slide on planed plates

as in the upper deck. The expansion joints

for the upper deck are located at different

columns from those of the lower deck. The
girders are figured as 0.9 fixed for positive

moments, and fixed for negative moments.

Mulberry Street Crossing

At Mulberry Street a special shallow con-

struction was necessary in the lower deck to

obtain the headroom of 14 ft; required.

Shallow built-up cross girders, conforming

to the crown of roadway, were used with one

line of steel stringers at center. These
cross girders are riveted to hangers which

are imbedded in the longitudinal concrete

girders. The tops of these hangers are

connected by a built-up steel flange running

the length of the girders and used as com-

pressive reinforcement. All the steel beams
are incased in concrete. The distance from

top of roadway to bottom of girders is 2 ft.
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INTERMEDIATE CROSS GIRDER AND HALF ELEVATION OF ARCH SPAN
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Yz in. The longitudinal girders are 2 ft.

wide by 5 ft. 61/2 in. deep.

The columns supporting the main girders

are made monolithic with these girders as

well as with the cross girders. They are

figured to take direct and wind loads, and,

in addition, due consideration is given to

their continuity with the longitudinal and
cross girders. Columns 1 to 38 inclusive

are supported on piles. Spread footings, re-

inforced in four directions, are used. Pre-

molded piles jetted into place were contem-
plated in the plans, but, after the contract

was let, Raymond concrete piles were used.

The Santa F6 Street arch, having a span
of 134 ft. and a rise of 24 ft., is composed
of two arch ribs spaced 40 ft. on centers

which carry both the lower and upper
decks. The lower deck is suspended by
hangers, and the upper deck is supported on

columns except at the center, where spandrel

walls rest directly on the ribs. The center

line of ribs is made to follow the equilibrium

polygon for dead load plus one-half the live

load. The ribs are 7 ft. wide by 5 ft. 8 in.

deep at crown on the north side, and 5 ft.

wide by 5 ft. 8 in. deep on the south side.

At springings they are 7 ft. wide by 7 ft.

deep on the north side, and 5 ft. wide by 7

ft. deep on the south side.

To provide a rigid structure that would
not deflect much under loads, the arch was
designed as a fixed arch. As the springing

points are above the lower deck floor, it was
considered advisable to fix the arch by pro-

viding steel shoes at each springing, and
tieing the shoes together with eyebars to

take the horizontal thrust. One end of the

arch is built into the pier and monolithic

with it, while the other end is supported on

r/6
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Unit Stresses Allowed
Pounds

per
square
inchUnit stresses*

Steel

:

Tension 15,000
Concrete

:

Tension o
Compression, bending 600
Conxpression, direct : 400
Direct shear 150
Diagonal tension :

Witli tension reinforcement straight....
Witli tension reinforcement bent up....
With shear reinforcement

Adhesion between concrete and steel

iRods

35
50

100
10«

•These unit stresses to be increased 30 per cent
for wind. Concrete 1 :2:4 specified, assuming tt=15.
Column reinforcement not to be less than 0.8 per
cent nor more than 2.0 per cent.

a pair of rocker bents walled in by the pier.

The rocker bents are built up of channels

and are incased in concrete. They are

spaced at such distance apart that the re-

action of the arch will always fall between
them. To overcome the stretch in the eye-

bars, a toggle arrangement was used which
would be tightened up as load was applied

to the arch, so that the arch ribs would as-

sume their proper position when loaded.

The floor system for the lower deck of

the arch span is carried by 20-in. 72-lb.

I-beams running transversely which are

riveted to 24-in. 84-lb. I-beams 40 ft. apart.

These longitudinal beams are riveted to

hangers made up of two 12-in. 25-lb. chan-

nels which extend up through the original

hangers and into the arch ribs.

At each end of the upper deck reinforced-

concrete retaining walls and abutments of

the counterforted type are used. The re-

taining walls and abutment at west end of

the lower deck are of ordinary concrete con-

struction. They are built between the col-

umns, the part directly over the column
footings being built with the columns. Con-

struction joints are used at the edge of the

column footings.

Reinforced-concrete stairs are used at

Hickory and Mulberry Streets, on each side

of the structure, for access to the upper deck

from the ground level. At these points,

platforms, for the length of one span, are

built just outside of the sidewalk and mo-
torway for the convenience of the public.
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Details of Upper Deck Longitudinal Girders

TWO DOUBLE-DECK SECTIONS—DETAILS OF UPPER-DECK LONGITUDINAL GIRDERS—DETAILS OF EXPANSION END
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MIDDLE BAY OF DU BOIS ROUNDHOUSE—CRANE RUNNING RAIL ON LEFT

Reinforced-Concrete Roundhouse at Du Bois
Structural and Mechanical Features of Sixteen-Stall House

Recently Completed by Buffalo, Rochester 8b Pittsburgh Railway

Section on Center Line of Cdumns

W'AiCLSal ^ --^

Detoil of Trussed Roil

DETAILS OF DROP PIT AND TRUSSED RAIL

A REINFORCED-CONCRETE engine
house with exterior walls of brick was

completed and put into service last March
at Du Bois, Pa., by the Buffalo, Rochester &
Pittsburgh Railway. It is opposite an older

and smaller sixteen-stall brick house served

by the same turntable, the two houses com-
pleting the circle except for four entrance

and outlet tracks. Features of the newer
house are the reinforced-concrete constrnc-

Legend
Wafer Pipes

Air Pipes •-=—•

—

Steam Pipes

Gas Pipes

Blowoff Pipes

Washout Pipes

Refilling Pipes

B {E.lectric Conduits

Q, {Drainage

tion, the traveling crane and the provisions

for drainage.

The stalls are 105 ft. long, out to out,

the radius of the outer circle being about

1951/2 ft. The angle between stalls is 9 deg.

31 min. 37.33 sec., the chords on the inner

and outer walls being respectively 15 ft. and
321/2 ft. As the drawings show, two cir-

cular rows of interior columns divide the

house into bays of 35, 42 and 28 ft. from

the turntable out. The drawings also show
that the central bay rises 11 ft. higher than

the remainder of the building, providing ad-

ditional windows and housing for the elec-

tric traveling crane. Each track has a

longitudinal pit 76 ft. long. The three most
easterly stalls have a double transverse

drop pit. The pits, as well as the roof,

drain into a sump, whence the water is re-

moved by an automatic electric centrifugal

pump.
The foundations, pits, floor columns, gird-

ers, beams and roof are of concrete, the

columns and superstructure being rein-

forced with twisted steel rods and Kahn
shear bars. The outside walls are of red

brick with concrete trim. The sills and lin-

tels are also of concrete. Wooden sash is

THREE-PART PLAN OF HOUSE-SERVICE PIPES SHOWN IN SECTION A, LIGHTING IN B, DRAINAGE AND HEATING DUCTS IN C
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used for the windows. The outer panels
opposite the ends of the tracks are built in

units independent of the pilasters, so that

in case locomotives overrun the ends of the

tracks and crash through the wall the dam-
age will not extend to the column and
girder system. The entire building is car-

ried on piles driven to refusal, there being
two rows of piles spaced continuously about
3 ft. apart under the walls, and six piles

under each interior column. Old rails rein-

force the foundation walls and pit concrete.

Allowable unit stresses of 16,000 lb. per

square inch for steel in tension and 500 lb.

per square inch for concrete in compression
were used.

Some of the reinforced-concrete details

are shown. The main columns, up to the

crane rails, are 22 x 30 in., the long way
with the tracks. Each column is reinforced

with eight 1-in. twisted bars hooped with
No. wire 12 in. apart for the first fifteen

feet and then 6 in. apart. Extra reinforce-

ment is provided to take care of the flare

just under the crane rail. Above this point

there are columns 18 in. square over the

larger columns and also at the midpoints of

the connecting girders.

L-Shaped Girders

The framing plan shows the arrange-
ment of beams and girders, the girders
forming concentric rings and the beams
connecting the rings. It will be seen that
in the outer bay there are two intermediate
beams in each panel, with room between
the two for the smoke jacks, and that in

the other bays there is one intermediate
beam for each panel, except over the three
stalls at the east end. Here, on account
of the drop pits, it was necessary to accom-
modate engines headed in either direction.

This necessitated smoke jacks at each end,

and place is made for the three extra ones
by the same arrangement of beams as in

the outer bay.

The girders connecting the interior col-

umns are of a very special nature. Details

are shown of one of them. They are shaped

-1/5V
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DIAGRAM SHOWING ARRANGEMENT OF ROOF GIRDERS AND BEAMS

n-t—
I

^60'Rail fastened will

II I / U-bolh & rail clamp.-;

ZT'IO'-

—I-.^.J— l,

p^
—

*,

HI

f
t./a'^

hanger for V
SmokeJack fl! i . .

^-I'loii'i'to^

L-SHAPED GIRDER G-3, CARRYING CURVED CRANE RUNNING RAIL

like an inverted L, the deeper portion car-

rying the upper columns and windows and
hangers for the smoke jacks, the wing sec-

tion carrying the crane rail. The curved
rails are held in place by clamps engaging
U-bolts set in the concrete in the proper
position. The portion of the girder carry-
ing the crane rail is strengthened by count-

erforts to the main section of the girder.

The crane has a capacity of 15 tons and
is used for lifting cabs and other parts of

engines. To make it follow the curved track

properly the truck wheels are located on
radial lines and connected by a geared driv-

ing shaft. The crane was furnished by the
Shaw Electric Crane Company. It runs on
60-lb. rails.

Wood construction is used for the win-
dows and doors, the lower sash of the win-
dows being of the balanced type. The dou-
ble engine doors give an opening 13' :> ft.

wide and 17 ft. high. The windows at the
rear of the house are 21 lo ft. long and 17
ft. high, divided vertically into five sets

and horizontally into

three sash, the center

being fixed and the

top and bottom bal-

anced with each
other.

Roofing of the built-

up type, furnished

LONGITUDINAL SECTION OF STALL, WITH RELATIVE POSITION OF LOCOMOTIVE, PIT, CRANE AND SMOKE JACK INDICATED
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and applied 'by the H. W. Johns-Manville
Company, is carried on concrete slabs 5 and
6 in. thick, depending upon the span. The
same company furnished the smoke jacks,
which are of asbestos wood.

Pits

As previously stated, the engine pits are
76 ft. long. They are 4 ft. wide, and are
2 ft. 6 in. deep below top of rail on the
center lines at midpoints, dropping 6 in.

at each end, and in addition the bottoms
have 3-in. crowns for drainage purposes.
The walls of the pits are 2 ft. thick. The
bases have a minimum thickness of 12 in.;
they spread to a width of 9 ft. and are re-
inforced transversely with old 80-lb. rails
4 ft. apart. At each end of each pit is a
sump 6 ft. deep below top of rail; these
sumps drain into the main sump already
mentioned, the location of which is shown
in the plan.

Half sections are shown on page 167 of
one of the drop pits on center line of track
and at a column. The pit drains both ways
from the ends to a pipe alongside the mid-
dle track. Each drop pit is lighted with
sixteen 60-watt Tungsten lamps with wire
guards, set in recesses as shown. A detail
is shown of the trussed rails by means of
which the engine tracks are carried across.
Heat is supplied by a fan system installed

by the Buffalo Forge Company, of Buffalo.
The fan is located in a small addition back
of stall 13, the air being forced through
an underground circumferential duct from
which laterals lead to the various pits. Most
of the main duct is of concrete, varying in
size from 51/2 ft. square at the heating
plant down to about 3 ft. square near the
ends. The ends, as well as the laterals to
the pits, are vitrified tile from 36 down to
18 in. in diameter.

Alongside the heating plant is another
small annex for the boiler washout system,
which has a capacity of six engines per
twenty-four hours, and was furnished and
installed by the Cowles-MacDowell Engi-
neering Company, of Chicago.

Lighting

Lighting is accomplished by bulls-eye
reflectors placed at the end of each stall,

one on each door post and two on each brick
pilaster at the back of the stall, so located
as to avoid shadows. General illumination
is furnished by clusters in the upper roof.

Plugs are also provided in each column for
the use of portable extension lamps. All
conduits and boxes are built in the concrete.
All electrical work was placed by the
Wheeler-Green Electric Company of Roches-
ter, N. Y.
Hot and. cold water and air and gas-line

connections are supplied for each stall and
were put in by the Osborn Machine Com-
pany, of Du Bois. These connections, to-

gether with those for the boiler washout
system, are shown in the left-hand third of

the floor plan. The lighting system is

shown in the middle section, and in the
right-hand third are shown the heating
ducts and the drainage system.
As previously stated, the house was com-

pleted and put into service last March. At
the time of completion the additional steam
units in the power house had not been in-

stalled. A locomotive was therefore placed
in stall 13 and temporary connections were
made to the permanent system to permit the
supplying of steam for the various serv-

ices in the building.

Except for the special contracts men-

169

tioned, the entire building was constructed
by the railway company forces. The plans
were prepared by the engineering depart-
ment, of which E. F. Robinson is chief en-
gineer and W. F. Pond, office engineer, the
general design being worked out in con-
junction with the mechanical department,
ot which F. J. Harrison is superintendent
of motive power and W. J. Knox, mechani-
cal engineer. The field work was under the
direct supervision of G. H. Stewart, master
mason.

An Hour With a City

Manager
All Sorts of Problems, from Police Controversies

to Paving Specifications, Constitute the
Day's Work in Springfield, Ohio '

SEATED at the elbow of Charles E. Ash-
burner, city manager of Springfield,

Ohio, a representative of the Engineering
Record recently had an opportunity of ob-
serving what a variety of problems present
themselves for solution in the brief space
of an hour. An engineer who has handled
a camp of several thousand men engaged
in constructing a hydroelectric develop-
ment back in the high Sierras of Califor-
nia, for instance, and has had to know how
to buy good cook stoves, as well as hire
cooks, separate tunnel miners and top
workmen into different camps to prevent
personal altercations, run a hospital for
bodily ills, and a moving picture show for
mental divertisement, operate half a hun-
dred miles of railroad, all in addition to
caring for the engineering and contracting
details of getting concrete into dams, logs
into lumber for forms and materials on
hand on time—such a man can realize the
multiplicity of things that come to a city
manager's desk. For everything, routine
as well as extraordinary matters, must
come to the manager for disposal or trans-
mission to the proper department.

Variety of Problems

First was a police controversy. Then
came a complaint about an alleged grafting
garbage collector. A contract for a land

• right of way was signed and adjusted with
the city attorney. Tentative pest-house
plans were brought in by the health officer

and a little engineering was done on the

spot as to arrangement; slide rule calcula-

tions were made of costs. The manager
had just come in from condemning a whole
day's work of street paving along a car

track because specifications were not lived

up to. By night the paving had been re-

laid properly; and that contractor will no

doubt follow specifications. A long dis-

tance call to a brother manager cleared up
a difficult point in paving specifications and
the ne.xt morning's mail contained all the

information available in the neighboring

city. A sharp letter was dictated to a de-.

partmental superintendent asking for a re-

organization of his entire force and so, said

Mr. Ashburner, it goes on all day long.

During all this "period, assistants, heads of

departments and other officials were com-

ing and going without any formalitj-, but

no one stayed long and business was the

only topic of conversation. For ordinary

matters, informal verbal or written requests

are made, but when an emergency exists

orders are issued and must be complied

with immediately or removals take place.

As an instance of cooperation between

departments all police-stations have a stock

of red lanterns. Should a service main
break, a motor policeman is dispatched at
once and stays on the job until the depart-
ment or service company gets there. Police
post board of health notices. Economies of
time and money are practised wherever pos-
sible. In street sweeping alone $30 per day
has been saved. A combined motor-driven
sweeper, sprinkler, and pick-up machine
covers 144,000 sq. yd. per day. A new hand
plow has been rigged to throw material
away from the gutter into the path of the
machine.
As to the success of the plan from the

outside and engineers' standpoint there ap-
pears to be no question. The city is getting
efficiency and the politically inclined citizens
and under-officials of the slow-moving type
.see that more and more of the pennies in
the dollar are going for value received.
They realize it is a good thing, but the idea
creates strong opposition of the aggressive
kind.

Indiana's Flood Problems Outlined

by Professor Hatt

SIX main problems in the work of the
Indiana Flood Commission were outlined

in a recent paper presented by Prof. W. K.
Hatt before the Indiana Engineering So-
ciety. Their solution is considered neces-
sary before Indiana communities can protect
themselves against floods.

There must fir.st be proper information as
to the amount of water to be carried safely
in a channel. To determine this amount it

is necessary to know the rainfall that may
reasonably be expected at a time not too
remote, and the rapidity with which this
rainfall runs down the watershed.
The second problem is to design flood pro-

tection works to take care of the water
which is to be carried. These involve clean-
ing and straightening the river beds and
lengthening the bridges, removing obstruc-
tions, and building levees to retain the flood
heights. If proper surveys exist reservoir
control may be studied. The Indiana Flood
Commission has gathered together a num-
ber of plans that have been drawn for the
Indiana cities, and it is in a position to
assist communities that desire advice on
the nature of flood protection works.

Third, there must be some organization to
finance and build flood protection works.
This is a crucial problem. It Avolves the
co-ordination of several at present unre-
lated agencies, as, for instance, the city gov-
ernment, the county commissioners and the
railways. Of what benefit is it to a city
like Peru to spend $350,000 on a levee, if

this scheme demands for its proper action
the lengthening of a county or railway
bridge, when the county commissioners or
the railway officials, or both, refuse to co-

operate ?

Fourth, flood protection must be studied
from the standpoint of a watershed as a
whole. One city has made flood protection
plans which deflect the water around the
city, and throw it around in increased vol-

ume on its neighbor downstream.
Maintenance is the fifth problem.
The last problem is to delimit and prop-

erly apportion the action and responsibility

as between the States and the Federal Gov-
ernment. At present the Federal Govern-
ment controls all openings and obstructions
in navigable streams. The logic of the situ-

ation would extend this, to the upper
reaches, because what happens there will

affect navigation below.
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Economic Design of Concrete Slabs
Analysis of Stresses and Costs of Reinforced Concrete Floor

Panel Construction, Based upon the Cheapest Possible Design

By J. NORMAN JENSEN

Architectural Engineer, Department of Buildings, Chicago

WHAT are the most economical unit

stresses in both concrete and steel in

the design of any reinforced concrete floor

slab? This is the question that arises in

the mind of the engineer who wishes to

design so that the money expended is

wisely spent. In various treatises on re-

inforced concrete there are elaborate equa-

tions and curves showing, for instance,

that low unit stresses represent maximum
economy in slab design. The structural

designer knows the effect of low unit

stresses in any design. He knows how
these low unit stresses will thicken up his

slab, increase the dead load on his beams
and girders, make the columns already too

large on the lower floors, larger than ever,

and finally run up the cost of his footings.

He is inclined to doubt the statements

given in these treatises.

Upon the experienced designer one fact

is forcibly impressed, and that is that the

dead load represents too large a proportion

of the total load in the average reinforced

concrete design. How can he reduce this

dead load ? There are two ways open. One
is the use of a larger percentage of steel,

and the other is the use of a rich mix in

the slab. Both ways ensure a thinner slab,

and therefore a smaller dead load. It is

the intention of this article to discuss

whether these methods are economical or

not.

The writer does not believe in applying

the methods of the differential calculus in

arriving at conclusions as to what consti-

tutes maximum economy in the subject

under consideration. He believes that

when the owner's money is involved it is

not wise to lean too heavily on a differ-

ential equation. To him the rational

method is to make a great many designs

and compare them.

Designing Data

In making comparative designs it is ad-

visable to use stresses that are sanctioned

by good authority. In the Middle West the

Chicago Building Ordinance is generally

accepted as the standard. This ordinance

provides that in the design of slabs and
beams: (a) The common theory of flexure

should apply; (b) the steel should take all

the direct tensile stresses; and (c) the

stress-strain curve of concrete in compres-
sion is a straight line.

Although the most common mix for slabs

is 1 :2 :4, provision is made in the ordinance

for richer mixes. The allowable unit

stresses and the ratio of the moduli of

elasticity of steel to the various mixes are

as follows:

Ratio of the
Unit stress moduli

Mix lb. per eq. in. of elasticity
1 :2r4 700 15
1:1% :3 840 12
1:1:2 1015 10

The allowable unit stress for high elas-

tic-limit steel is 18,000 lb. per square inch.

In the design of these slabs the notation

and formulae found in standard text books
on reinforced concrete have been used.

fc = allowable unit stress in concrete; /„

allowable unit stress in steel; n, ratio of

the moduli of elasticity of concrete to steel

;

M, bending or resisting moment; A, steel

area per foot of width of slab; b, width of

slab (12 in.) ; d, depth of slab to center of

steel; h, total thickness of slab; K, con-
stant = coefficient of strength, and p =
A/bd.

K = fc'n(3f, + 2nfc)-i^6 (/„ + «/„)'

p = l/ [2 (/.//, ) (/./w/o+1)]
d = y/M/Kb

Values for p and K for different values

of n, fc and /, are given in Table 1. These
working stresses are arranged in ascending
order of K. For any one mix the values

of p are also arranged in the same order.

Spacing Bar-̂

m
Plan

-Span- ^iSpaiSparri
^--.•-• ;^'--^i~n^>**^^--~^

Section

TYPICAL ARRANGEMENT OF SLAB BARS

More values are given for the 1 :2 :4 mix
than for any others, as it is the almost

universal mix for building construction.

The letters used in the first column in

Table 1 are given as a convenient way of

designating the unit stresses for the given

mix.

In making an analysis of costs, slabs re-

inforced in one direction were designed lor

superimposed loads of 50, 75, 125 and 225

lb. per square foot for spans varying by
2 ft. from 8 to 16 ft., inclusive. Slabs

.

reinforced in two directions were designed

for superimposed loads of 75, 125 and 225

lb. per square foot for spans varying from
14 to 22 ft. inclusive. In both cases for

the same span and the same load different

mixes and percentages of steel were used.

Each span and each load were analyzed

using each of the combinations of stresses

given in Table 1.

By superimposed load is meant the live

No.
Al
A2
A3
A4
A5
Bl
B2
B3
CI
C2
C3

Table
Mix

. 1:2:4

. 1 :2:4

. 1:2:4

. 1:2:4

. 1:2:4

. 1:1%

. 1:1%

. 1:1%
. 1:1:2
. 1:1:2
. 1:1:2

1

—

Combination Stresses
n
15
15
15
15
15

:3 12
:3 12
:3 12

10
10
10

600
650
700
700
700
S40
840
840

1015
1015
1015

/.
18000
18000
18000
16000
14000
18000
16000
14000
18000
16000
14000

P
0.0056
0.0064
0.0072
0.0087
0.0107
0.0084
0.0101
0.0126
0.0102
0.0124
0.0152

K
8>

101
111
120
12t
131
142
152
161
171
184

load plus the weight of the flooring, etc.,

on top of the concrete slab. Thus a super-

imposed load of 75 lb. per square foot is a
live load of 50 lb. required by the ordinance
for office buildings plus the weight of a
wooden floor laid on sleepers embedded in

cinder concrete.

A plan and section showing the typical

arrangement of slab bars is given in the
illustration. It will be noticed that each

bar extends from the middle of the beam
to the one-quarter point of the adjoin-

ing span. In this way the same steel is

provided over the support as in the middle
of the span. This was done as the slab

under consideration is supposed to be a

typical interior slab in which a bending
moment of 1/12 over the support and the
middle of the span is required by the ordi-

nance. In slabs reinforced in two direc-

tions, the same general arrangement of

steel is used, and the same bending mo-
ment employed, but only one-half of the

total load taken in each direction. The
span is taken center to center of supports.

Method of Cost Analysis

In the small space allotted for the dis-

cussion of the subject of this article, it is

Impossible to reprint all the tables, etc.,

upon which the flnal conclusions were
based. Table 2 gives the results of slabs

designed for a superimposed load of 125

lb., using a 1:1^4 :3 mix for the spans
given. The letter used on the left side of

the table refers to the same letter given in

designating the constants in Table 1. The
other nomenclature used has already been
defined. In designing any particular slab,

a total thickness h was assumed, and the

dead load of such a thickness was added to

the superimposed load in obtaining the

bending moment M. The depth of slab to

center of steel d was then calculated using

the K obtained from Table 1. If on adding

% in. to the lighter slabs and 1 in. to the

heavier ones to the theoretical depth found,

the total thickness h was the same as the

assumed thickness, the bending moment
values were accepted, otherwise the compu-
tations were gone over again until the as-

Tablb 2

—

Dimensions and Costs op Slabs Designed
Foot and Made of

-One-way Slab-

POR A Superimposed Load op 125 Lb. per Squarb
1 : 1 % : 3 Concrete

Span 12
JIf 2260
d : 4.12
h 5

Bli A 0.41
Steel 1.74
Concrete 0.42
Total cost 14.8

(

M

2220
d 3.94
h 4%
A 0.48
Steel 2.04
Concrete 0.40

I.
Total cost 15.2

B2

B3

Jlf 2170
d 3.78
h 4%
A 0.57
Steel 2.42
Concrete 0.38

i Total cost 15.9

14
3220
4.91
5%
0.49
2.08
0.48

17.2

3170
4.72
5%
0.57
242
0.46

17.8

3120
4.62

§.1^8

28»
0.44

18.7

16
4400
5.75

0.58
2.47
0.54

20.8

4320
5.52
evi
0.67
2.85
0.52

21.6

4320
5.32
oy*
0.81
3.44
0.52

22.3

16
2010
3.88
5

0.39
3.31
0.42

19.5

1970
3.73
4%
0.45
3.82
0.40

20.6

1970
3.60
4%
0.54
4.59
0.40

22.9

-Two-way Slab-
18

2620
4.44
5%
0.45
3.82
0.46

22.0

2580
4.26
5Vi
0.52
4.41
0.44

23.2

2580
4.11
5Vt
0.62
5.26
0.44

25.8

20
3330
5.00
6
0.51
4.33
0.50

24.5

3280
4.80
5%
0.58
4.92
0.48

25.8

3280
4.64

^%
0.70
5.95
0.48

28.9

feet
ft.-Ib.

in.

in.

sq. in.

lb.

cu. ft.

cents

ft.-lb.

in.

in.

sq. in.

lb.

cu. ft
cents

ft.-lb.

in.

in.

sq. in.

lb.

cu. ft.

cents
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sumed and final thicknesses of slab agreed.

These thicknesses of slab were given to the

nearest V4. in. While this may seem to be
needless refinement, it was necessary to

work that close in order to arrive at correct

conclusions.

Knowing d the steel area per foot of

width of slab A was obtained using the

corresponding p in Table 1. The weight of

steel per square foot was obtained by mul-

tiplying A by 3.4, and then taking 25 per

cent additional due to negative bending mo-
ment (see illustration). Shrinkage steel

or spacing bars were not included in these

weights. The concrete quantities are given

in cubic feet, and the total cost in cents

per square foot.

In looking over this table it will be seen

that the bending moment varies for the

same span. This is because in the slab the

dead load is such a large proportion of the

total load that any slight decrease in the

total thickness will materially affect the

bending moment.

Unit Costs

In the above table the cost of steel in

place has been estimated at 3 cents per

pound. The cost of concrete per cubic foot

has been taken as follows

:

A
Mix
1:2:4

Cost per
cubic foot,
cents

21
B 1:1% :3 23

C 1:1:2 26

It is believed that these costs are rep-

resentative of the unit costs on any large

job in the Middle West. It is realized that

it is not wise to rely wholly on these unit

costs, and cost analyses have also been made
on the basis of steel at 2% cents per pound,

and concrete 2 cents higher per cubic foot

than given above. In no case has the cost

of the form work been included in the total

cost, as it would be practically the same for

all slabs.

The total costs for each span and super-

imposed load were tabulated. These costs

were based on the values given above.

Using the same quantities of steel and con-

crete, new costs were figured on the basis

of unit costs of concrete as given above, and

steel at 2% and 3 cents per pound, and also

unit costs 2 cents higher than those given

above. In this way four different combi-

nations of unit costs were obtained. It is

thought that these four combinations will

cover the ordinary variations in unit costs.

On comparing the four different combi-

nations of unit costs it was discovered that

the same combinations of unit stresses for

any particular load and span always gave

the same relative result. If certain

stresses were most economical for any one

of the four combinations, they were also

most economical for all of them.

In arriving at a decision as to the econ-

omy of different designs it was necessary

to make allowance for the decrease in thick-

ness for the richer mixes and the higher

percentages of steel. An inspection of

Table 2 brings out the fact that higher

percentages of steel means a thinner slab.

A thinner slab would, of course, mean less

dead load on the beams, girders and col-

umns and this would mean that less steel

and concrete would be required in the panel

to carry the superimposed load. It is hard

to give an exact figure as to how much a

saving in cost would be represented by a

less dead load, but an estimate of a typi-

cal panel seemed to indicate that the de-

crease of 1 in. in the thickness of the slab
would mean the decrease of 1 cent per
square foot in the cost of the panel.

Conclusions

On the above basis designs were com-
pared. For any one mix the most eco-
nomical design for any span and any load
was that in which the maximum unit
stresses in both the concrete and the steel
were used. That is to say, the unit stresses
of 700 and 18,000 (A3) were the most eco-
nomical for the 1:2:4 mix, 840 and 18,000
(Bl) for the l:iy2:3 mix, and 1015 and
18,000 (CI) for the 1:1:2 mix. The evi-

dence that low unit stresses in either con-
crete or steel were uneconomical was quite
conclusive. These facts were true in both
the one-way and the two-way slabs.

Comparing the one-way and the two-way
slabs for the same mix, span and load it

was found that the two-way slabs were
decidedly more economical as they were
both lower in cost and the slabs were con-

siderably thinner. The economy was more
apparent than real as the cost of the addi-

tional beam required in a panel reinforced

in two directions offsets the economy in the

slab, and the panel taken as a whole instead

of the slab only is more costly than the

panel reinforced in one direction only.

The series was computed with especial

reference to the economy of a rich mix in

a slab, if such could be proven. There was
not much variation in the cost of two slabs

of the same span and load but of different

mixes. Keeping in mind the assumption

that a saving of 1 in. in the thickness of the

slab would mean a saving of 1 cent per

square foot in the cost of the slab, it was
found, in general, that the 1:11/2:3 mix

was more economical than the 1 :2 :4 mix

for the one-way slabs and that the 1:1:2

mix would not be considered economical at

all. In the slabs reinforced in two direc-

tions, the 1 :2 :4 mix was found to be the

most economical almost without exception.

To Compute Offsets to Circular

Curves
Application of the Binomial Theorem Eliminates

the Necessity for the Use of Logarithmic

Versed Sines

By LEOPOLD PISTNER

Junior Engineer, New York Public Service Com-

mission, First District

THE PROBLEM of finding the offset to

a circular curve, given the abscissa, oc-

curs very frequently in engineering work.

In some cases the offsets at a large num-

ber of points on the same curve are re-

quired, and it is, therefore, desirable to have

a method which is rapid, convenient and so

simple as to make mistakes improbable.

In the figure shown the object is to find

y with X and R given. A method which
immediately presents itself is that of find-

ing = sin ' x/R and then finding y =
R versin 6. If a table of logarithmic versed

sines is at hand this method is both rapid

and accurate. The more extended tables of

logarithms, such as those of Vega and
Bruhns (and such tables are required, since

6 is usually small) do not, however, con-

tain logarithmic versed sines. The table

of cosines must, therefore, be used, and y
must be obtained aa R— /? cos 0. Where
R is large the quantities R and R cos 6

are both large, and their difference, the

quantity in which we are interested, can-

not be very accurately determined by this

method.

Eliminating Trigonometry

The following method, not involving the

use of trigonometric functions, is well

suited to curves of both the largest and the

smallest radii. From the figure it is at

once apparent that

y = R—\/R^— i»^

This form is not convenient for logarithmic

computation, but may be made so by ex-

panding the second term by the binomial

theorem. Performing this operation we
have (x' x'

^~2R~'SR'

~T&R''

which may be arranged as

^ ^(m)'^ \2r) ~2R'^ \2r)2W

The convenience of this form is immedi-

ately apparent, the terms succeeding the

first being simple functions of the first

term. Three terms give results accurate to

1/1000 of a foot even for the most extreme

of cases. The arrangement of the loga-

rithmic work may be made very compact.

Since the second and third terms are rela-

tively small, they may even be very accu-

rately computed on the slide rule, only the

first term being found by logarithms.

Example

An application of this method to a rather

extreme case follows. The problem is to

find the offset to a circular curve of 200-ft.

radius when x = 75.397. The logarithmic

work is as follows:

log X = 1.87735
2

y

b3*

128R' )

+

log «' = 3.75470

log 2K = 2.60206

log x'/2K = 1.1S264 = antUog 14.212
2

log (a;'/2K)» = 2.30528

log 2fi = 2.60206

9.70322 = antilog 0.50S

log (x=/2B)« = 3.45792

log 2R' = 4.90309

S.55483 = antilog 0.036

14.753 = y

It was of course unnecessary to compute

the second and third terms by logarithms.

Since neither has more than three signifi-

cant figures they may both be obtained, ac-

curate to thousandths, by the slide rule.
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FINISHED CONCRETE UNITS ASSORTED AT THE KINGSLAND SHOPS

Five Bridges Erected in Two Days
Unit System of Reinforced Concrete Solves Time Element on Overhead
Fann Crossings Rebuilt by Delaware, Lackawanna Se Western Railroad

THE UNIT SYSTEM for reinforced-con-

crete construction has been used in build-

ing a number of overhead crossings on the

old main line of the Delaware, Lackawanna
& Western Railroad near Hackettstown,
N. J. Five wooden truss bridges 12 ft.

wide, used principally as farm crossings,

had so deteriorated from engine gases that

they had to be replaced. The abutments,
which were substantially built of good, dry
masonry, could be used again for the new
structures. The selection of the type to be
favored had to be made between steel, con-

crete built in place and concrete built in

units, as a more permanent construction

than wood was desired.

The first two types were found more ex-

pensive than the latter because of the loca-

tion of the bridges. Hackettstown is located

57 mi. from Hoboken and the bridges are

about I'i or 2 mi. farther west. In trans-

porting men back and forth between Hack-
ettstown and the company's shops at Kings-
land, a few miles west of Hoboken, a con-

siderable number of working hours would
be lost. Hence the method employing the

use of reinforced concrete in units was
adopted and the units were built at the

Kingsland shops. In this way no working
hours were lost, as the men could be taken

off other work and put back on it immedi-
ately after finishing the units. Further-

more, all facilities for building forms and
handling material were available. The
units were built alongside the tracks in the

yards, as the illustration above shows.

All five bridges were erected in two days.

Design

Four of the bridges are of the same type,

while the span of the fifth necessitated a
different design. Each of the four bridges

consists of seven pieces, namely, two abut-

ment blocks, two balustrade trusses and
three floorbeams. The design of these units

is shown in the drawings and all, except the

balustrade trusses, are provided with hooks

to facilitate handling. The abutment blocks

were not designed to take any load except

their own dead load when being handled.

The vertical sides were reinforced so as to

brace the ends of the trusses. Clearances

of about 4 in. were provided at the sides so

that the units could be shifted if necessary
to insure proper alignment. The balustrade

trusses carry their dead load only, as they
have not been connected by the bridge floor.

They were designed so that they could be
handled by slings introduced at the panel

points indicated on the drawings. The
length of these trusses varied from 35 ft.

81/2 in. to 39 ft. 9 in. The casting of them,
in spite of their different lengths, was ac-

complished by the same forms simply by
using different spacing between the tri-

angular forms for the panels. Conse-
quently, the truss members are somewhat
heavier for the longer spans than for the

shorter.

The floorbeams are of T-section and were
designed for a uniformly distributed load

of 125 lb. per square foot, without impact,

or a 10-ton traction engine with a 5-ft. spac-

ing between wheel centers and a 10-ft.

wheel base. The load per wheel was as-

sumed at 2.5 tons^ Of these loadings the
first gave the maximum moment for the
beam, while the concentrated loads had to

be used for the slabs. The slab was consid-
ered as an independent cantilever and the
assumption was made in designing it that
the concentrated load would act on a strip

2 ft. wide. The yardage and weights of
these units are given in Table 1. Each
bridge of the shorter span contains 6340 lb.

of reinforcement and other steel, while each
of those of the longer spans have 6865 and
7225 lb. respectively.

Erection

The units were loaded on flat and gon-
dola cars, making one trainload for all five

bridges. A locomotive crane was used for

wrecking the old structures and erecting

the new. As soon as the abutments had been
stripped a thick coat of 1 :3 cement mortar
was spread on top of it and the abutment
blocks were set and aligned. Then the floor-

beams were placed and finally the balustrade

trusses were erected. The spaces between
the floorbeams, balustrade and abutment
blocks were closed on the sides by boards,

and a 1.3 cement grout was shoveled into

the pockets. This grout was tamped by
bars so that it filled the spaces completely.

No grout was placed between floorbeams,

but they were set on a thin layer of grout

on the abutment blocks. At the junction

between floorbeams, however, notches had
been left, so that water-tightness could be

obtained by calking with oakum and pitch

The various steps of erection are shown
on the opposite page. The operation re-

quired little time; at 9 a. m. work was begun
demolishing the old structure and at noon
one of the bridges was in place. Later on

the floor was covered with a dirt fill for a

wearing surface and the ends of the bridge

were backfilled.

Fifth Bridge

As mentioned previously one of the
bridges had to be designed specially because
of the length of span. This structure is lo-

cated 1.85 mi. west of Hackettstown and

Detail of Balustrade

T-BEAMS and balustrade TRUSSES FOR SINGLE-SPAN BRIDGES
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Table 1

—

Yardage and Weights of Units op One-Span Briogcb

,„ »» o,/ • '^'*6 span—^

X, ^ r;—30 ft. SVj in.-—

^

, • 33 ft. 4 In. ,Member Number Cu. yd. Lb. Cu. yd. Lb
Abutment block 2 5.0 20,250 5.5 22 275
Balustrade truss 2 9.0 36,450 9.5 38,475
T-beam 3 17.5 70,875 21.0 85,050

Total for bridge 7 31.5 127,575 36.0 145,800

•Two bridges of this span.

34 ft. 9 In. ,

Cu. yd. Lb.
5.5 22,275

10.0 40,500
23.0 93,150

38.5 155.925

spreading of the tracks had determined the

spacing of the old abutments at 40 ft. at the

ground level. Because of the inclined faces

of these abutments the free span of the

bridge was 42 ft. 3 in. Allowing 2 ft. at

each end for bearing, the total length of the

structure was 46 ft. 3 in.

On account of the depth of floor required

for a single span the road could not be

raised sufficiently to keep to the under
clearance of the old bridge. It was, there-

fore, decided to introduce an intermediate

pier and build the bridge in two spans of

equal length. Because of the shortness of

these spans the T-beam sections for the

floor were abandoned in favor of six rect-

angular pieces, of which three constituted

the width of the roadway. The center piece

was made 4 ft. wide and 16 and 20 in. deep

at abutment and pier respectively, while the

two side pieces were made 5 ft. wide. The
effective width of these latter was 4 ft., as

the roadway was to be 12 ft. wide. The
additional foot provides for the guard rail

and the concrete work projects 1 ft. above

the slab. This guard rail is provided with

sockets, formed by pieces of 3-in. pipe 12 in.

long spaced 6 ft. 5 in. on centers, for sup-

porting the pipe railing.

The abutment blocks are designed differ-

ently from those used for the other bridges

as shown in the illustration. Their length

is 14 ft., or the same as the overall width of

the bridge. They are 3 ft. wide, of which

9 in. project 16 in. above the rest to form a
vertical support for the ends of the slabs.

A grouting space of about 3 in. was pro-
vided, so that the bearing surface is about
2 ft.

Piers

A feature is the design of the pier. It

consists of a U-shaped footing, which is

buried in the ground, together with two
columns and a cap. The footing is 3 ft.

6 in. wide, 13 ft. 10 in. long and 16 in. deep
and was built in place while the other
bridges were being erected. At each end it

is provided with 3y2x3V2-ft. blocks, which
project 3 ft. 2 in. above the beam, and on
top of which the columns are set and
grouted in pockets 6 in. deep. These pock-

ets are 22 in. square, so as to provide a 1-in.

clearance for grouting around the 20 x 20-in.

columns. As the area of these blocks was
sufficient to distribute the pressure on the

soil at 3 tons per square foot, it was not

found necessary to reinforce the beam be-

tween the blocks to distribute parts of the

load. The beam consequently acts as a
spacer and tie for footings.

The free length of the columns is 20 ft.

and the overall length is 21 ft. As men-
tioned previously they are set 6 in. deep into

the foundation blocks, and grouted. The
connection between the columns and the cap

had to be designed with the utmost care, as

moments due to wind loads and lateral

^'o'^ W ira' -n'^ia'-

SECTION OF SINGLE-SPAN BRIDGE

forces, such as impact against the guard
rail, which can not very well be calculated,

had to be provided for. For this purpose
the sockets in the cap were made 16 in.

square and 6% in. deep and the top of the

column cap was reduced to 12 in. square
for a depth of 6 in., thus providing a %-in.

grouting space over the column top and a
2-in. space around it. Before setting the

cap a V2-in. layer of grout was spread over

the top of the column to fill the %-in. space

and thus insure an even bearing of these

members. In addition to the tie furni.shed

by keying the column into the cap, two of

the %-in. column bars projected into 3-in.

holes through the cap. In forcing grout

into these holes the 2-in. recess,around the

column top was filled, thus completing the

bearing and the tie between the cap and the

column.
The cap is 2 ft. 2 in. square and 15 ft.

long and the floor slabs have 2-in. recesses

holding the pier in a vertical position. No
grouting was done between slabs or between

slabs and pier. The yardage and weights

of the units are given in Table 2. The
weight of the reinforcement and other steel

was 7675 lb., not including the railings.

As mentioned above, the bridge is pro-

vided with 2-in. pipe railings supported at

distances of 6 ft. 5 in. These railings were
assembled in the Kingsland shops, so that

OLD WOODEN BRIDGE TO BE REPLACED—TIME 9 A. M. ABUTMENT BLOCKS IN PLACE—ERECTION OF T-BEAMS

ERECTING BALUSTRADE TRUSSES AFTER PLACING FLOOR CONCRETE BRIDGE FULLY COMPLETED

—

TIME 12 NOON
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Table 2

—

Yardagb and Wkiohts op Units of Two-
Span Bridqb

Yardage, Weight,
Member Number cu. yd. lb.

Abutment block 2 6 24,300
Slab 6 40 162,000
Column 2 4 16,200
Footing and cap 2 S 32,400

Total for bridge 12 58 234.900

two pieces, when jointed, formed the railing

for one side. After being erected in place

the railing was grouted to the guard rail.

The erection was similar to that of the

other bridges and the joints between the

slabs were calked. The wearing surface of

the bridge was made of dirt.

The design and construction have been in

charge of the engineering department of the

r-BfCf-

Lump-Sum Contracts Favored

for Washington Roads
State Highway Commissioner, in Annual Report,

Discusses Troubles with Unit Price System,

Resulting in Unbalanced Bids on Local Work

UNREASONABLE and unbalanced bids,

submitted under the unit-price type of

contract, have been eliminated on State

highway work in Washington, according to

the recently published report of Commis-
sioner William R. Roy for the year 1914,

by the adoption of the lump sum plan. The
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Detail of Cap

Et^VATION, SECTIONS AND DETAILS OF DOUBLE-SPAN UNIT-BUILT BRIDGE

Delaware, Lackawanna & Western Railroad,

of which G. J. Ray is chief engineer and
A. B. Cohen, concrete engineer. G. T. Hand,
division engineer, supervised the building

of the units at the Kingsland shops, and the

erection of the bridges.

The Hydration of Portland Cement
is now under investigation at the Pitts-

burgh laboratory of the Bureau of Stan-

dards. According to the annual report of

the director of the Bureau of Standards

the first series of tests, already completed,

shows what the products of hydration of

the constituents of Portland cement are

under normal conditions, and also which of

the constituents produce the early and
which the later hardening. These tests

were made with materials produced in an
electrical furnace, and with some commer-
cial cements, but in no case were the actual

products of hydration compared with the

strengths produced. The tests now going
on, however, include the investigation of

physical properties.

lump sum contract provision has drawn
much criticism from county engineers and
contractors, and an explanation of the in-

tent of this provision of the law is given in

the report.

The law requires the engineer to prepare

a preliminary estimate of cost, along with
the plans and specifications for an improve-
ment. Unless the estimate of cost is care-

fully prepared by an experienced engineer

there is possibility that a county may be

lead into undertaking an improvement the

final cost of which may be far in excess of

the expenditures originally planned. Sev-

eral flagrant instances of this occurred on

contracts entered into under the unit price

system during the first two years the law
was in force. A variation of 10 per cent

between the preliminary estimate and the

final cost may easily be expected, but a

variation greater than that figure in ordi-

nary road work is usually due either to care-

lessness in preparing the estimate, or the

development of conditions during the prog-

ress of the work that could not well be fore-

seen. In the hope of protecting the counties

from careless preliminary estimates, and
from unreasonable and unbalanced bids, the

lump sum contract system was made obliga-

tory in permanent highway work. After
being in force for nearly two years the sys-

tem. Commissioner Roy says, has had the

effect of making contractors more careful

in preparing bids. The county engineers

of the State have certainly prepared closer

and more complete estimates of cost.

Results Compared

For the purpose of comparing results ob-

tained under the two systems of awarding
contracts, there has been selected from the

total list of permanent highway contracts

completed all of those on which the work re-

quired to be performed was not increased or

diminished during construction. There
were 103 such contracts, and it happens that

they were equally divided between the lump
sum and unit price systems—52 unit price

and 51 lump sum contracts. Of the unit

price contracts, 24 went an average of 32.2

per cent in excess of the estimates. This

average percentage of excess is reduced to

18.3, if four of these contracts, where the

estimates were later proved to be utterly

wild, are disregarded ; on these four con-

tracts, each in different counties, the in-

creases are respectively 76 per cent, 95 per

cent, 104 per cent and 132 per cent. Seven

of the unit price contracts were completed

at practically the estimated cost and 21 were
completed below the estimate, the average

saving being 8.2 per cent.

Fifty-one contracts have been let on the

lump sum basis ; five of these were com-
pleted at a cost in excess of the estimate,

the average over-run being 20.2 per cent;

these five contracts were in sections where
there is very little competition for work.

Four contracts were completed at approxi-

mately the estimated cost and 42 were below

the estimate, the average saving being 11.0

per cent. It is seen from this that of the

unit price contracts slightly over 51 per

cent were completed at the engineers' esti-

mate or below, while of the lump sum price

contracts over 90 per cent were completed

at the engineers' figures, or lower.

In commenting on this comparison, Com-
missioner Roy states that during the past 2

yr. contractors have been turning their at-

tention to road work in increasing numbers.

The result has been more competition and
keener bidding for contracts. It is pointed

out also that more contractors are "going

broke," partly due to failure to appreciate

the essential difference between highway
construction and the classes of work to

which they have been accustomed.

Gross Operating Revenues for Novem-
ber, 1914, on the large steam railroads of

the United States, according to a bulletin

issued by the Bureau of Railway Eco-

nomics, were $1023 per mile, showing a de-

crease of $157 or 13.3 per cent as com-
pared with November, 1913. Operating ex-

penses were $732, a decrease of $112 or

13.3 per cent. Net operating revenues,

therefore, were $292—a decrease of $45 or

13.4 per cent, and operating income was
$242—a decrease of $42 or 14.7 per cent.

The operating ratio was 71.5 per cent, as

compared with 71.3 per cent in November,

1913, and 66.4 per cent in November, 1912.

Considering the three main districts, the

respective ratios for November, 1914, and

November, 1913, were as follows. Eastern

district, 76.1 and 77.8; Southern, 74.5 and

70.4; Western, 65.9 and 65.3.
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Design Low Dam for 30- Foot Height Increase
structure Across Nolachuckey River Has Been Provided with Drainsand Lead Seal so that Its Height May Be Doubled Without Unwatering

it would have been wise to build initially a
plant with a capacity of 16,000 maximum
wheel horsepowers.

Plan op Development
An examination of the existing markets

in the three towns to be served indicated
that It would be unwise to make an initial
development of the whole head available.
The problem presented was to design a de-
velopment the cost of which could be sup-

ADAM built across the Nolachuckey
River, Tennessee, in such a way that

it could be raised from 341/2 to 65 ft., when
the demand for power should require it,

was described by W. V. N. Powelson, con-
sulting engineer, New York City, in a
paper entitled "Financial Safety in Water
Power Development, Including a Descrip-
tion of the Nolachuckey Hydroelectric
Plant of the Tennessee Eastern Electric
Company," presented Dec. 31, 1914, in

I

THIS DAM CAN BE MADE 30 FEET HIGHER IF MORE POWER IS NEEDED
Note stepping of profile and cantilevered crest.

Philadelphia, before section D of the Amer-
ican Association for the Advancement of

Science.

The Dam Site

The best site available was quite remark-
able. The bottom of the river was solid

ledge rock of dolomite, free from boulders
and covered with sand of a maximum depth
not exceeding 2 ft. It was a very easy
matter to push a l^-in. iron rod down
through the sand and obtain the clear ring
of the rock, which appeared practically

level all across the river at a depth between
6 and 9 ft. below low water. The river

was but 220 ft. wide, and the banks were
of solid exposed rock, sloping at an angle
of about 45 deg. to a height on one side of

over 100 ft. and on the other side between
70 and 80 ft.

With a dam raising the water 70 ft. it

was estimated that the storage available

would produce a minimum flow of 600 sec-
ft. during the driest year likely to be en-

countered.

The character of the market indicated a

weekly load factor of about 40 per cent, so

that during the very driest year, it was
estimated, there would be available at all

times, without recourse to steam, 9000 hp.

on a 40-per cent weekly load factor, and
during the other years considerably more.
The characteristics of the stream and

the steam power available in the existing

public utility plants acquired were such
that had the initial market been sufficient

ported by the existing market, but so built

that no substantial part of the initial de-

velopment would be wasted in enlarging the
plant, later on, to the ultimate capacity of

the site. It was considered to be an advan-
tage if the design could admit the increase

by reasonable amounts as new markets
developed.

The existing market indicated that the

initial height of the dam should be about
341/2 ft.; but in order that it might not be

necessary later to uncover the river bot-

tom with all the hazards incident to such

work, it was thought wise to put in initially

a base for a dam of the ultimate height

and to carry it above water, and this was
accordingly done.

The dam, of concrete gravity type, was
designed with steps on its profile, and along

its crest was placed a ribbon of sheet lead

about 3 ft. wide, of which 18 in. were im-

bedded in the concrete of the dam as built

and the other 18 in. rolled up and protected

from adhesion with the concrete by a

wooden box, the purpose being, when the

dam is raised, to open this wooden box,

straighten out the lead roll and cast the

new concrete around it. It is expected that

this lead seal will form an efficient cutoff

between the old concrete and the new. This

kind of a seal certainly will reduce the leak-

age along the line of contact to a minimum

;

but in order to prevent such leakage as

may occur from creating a pressure tending

to separate the concrete at the surface of

contact between the old work and the new,

drain boxes running the length of the dam
were built into the curved profile, and it is

intended that drain pipes shall lead from
these boxes and from other boxes to be
placed at the angle of each step on the pro-
file of the dam. These drains, it. is ex-
pected, will wholly prevent the building up
of any hydrostatic pressure between the
old work and the new.
As an added precaution some old steel

cables that were available were laid in the
concrete of the initial dam and brought to
the surface in such a way that steel rods
may be hooked into this cable and the new
concrete cast around them. The initial de-
velopment has been so executed that all the
additional concrete required to increase the
head to 70 ft. can be laid in the dry without
the necessity of uncovering any portion of
the river bottom. The construction plant
has been retained at the site ready to do
this on short notice.

Sluiceway

The specifications required that the dam
should be provided with a sluicegate so
as to make it possible to draw down the
pond. This was accomplished by leaving
a clear space or slot about 6 ft. wide be-
tween the dam proper and the headgate
structure, from the top clear to the rock
bottom of the river, except for a reinforced-
concrete connection about 2 ft. thick and
of ogee form. This connection serves as a
seat for a regulating gate and to carry off

its discharge when opened. The seat of
this gate is 5 ft. below the top of the dam,
and the purpose of the gate is to permit
regulation of the flow so as to protect the
5-ft. pin type flashboards with which the
dam is fitted. The gate is 6 ft. wide and if

fully opened would, when the water is flush
with the top of the flashboards, present a
clear opening 10 ft. deep and 6 ft. wide.
The balance of the 6-ft. slot below the seat
of this gate was fitted with oak stop logs,

10 X 10 in. in section, going down to the
bottom of the river. This slot was fitted

with two grooves about 3 ft. apart for stop
logs so as to admit of replacements of logs
without drawing down the pond.

This form of sluice seemed to be the best
suited to accomplish the purpose. It was
very cheap to build; it had no part which
was not readily accessible for replacement
and repair; and it was perfectly reliable if,

for any reason, it should be necessary to

draw down the pond, because, with a suit-

able log pulling device, additional stop logs
could be pulled out as the pond lowered,
thus preventing pulling the logs out under
a great head. Besides these advantages it

was very useful for bypassing water dur-
ing the construction of the dam, and gave
an excellent account of itself during the
final closure.

When the final closure was to be made
the water was pouring through the slot

about 14 ft. deep. With a frame sliding
in the stop log groove there was no trouble
in quickly sliding logs one after another
into their proper place. Within 2 hrs.

all the logs had been placed from the bot-

tom of the river to the top of the dam. This
type of construction was preferred over
that in which the gate is operated at an
opening near the base of the dam.

Headgate Structure

The headgate structure was so designed
that, when the head is raised from 39'

-2 ft.

(with flashboards) to 70 ft. the same head-
gates, screens and hoists will be used, and
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will be placed at a higher level, so as to

operate with no greater head against the

gates than in the initial development. The
penstocks, when the head is raised, will be

connected with new openings higher up.

The penstocks for the two wheels initially

installed and nearest the dam are 9 ft. in

diameter, but the headgate structure has

been designed for 12-ft. penstocks for the

two wheels furthest from the dam and not

initially installed. The wheels are all to

be of the same size, but for the purpose

of equal regulating qualities the wheels

furthest from the dam required larger pen-

stocks with reduced velocities.

The Nolachuckey River is subject to very

sudden and great floods, and although the

river has a natural slope of about 6 ft. to

the mile, it has been known to rise in flood

at the site of the dam to 35 ft. above its

low water mark, at which time the esti-

mated discharge was around 50,000 sec. ft.

This is very large from a drainage basin

of only 1140 sq. mi. Under these circum-

stances considerable spillway capacity was
required, and due to the narrowness of the

gorge it was not considered practicable to

make the power house itself a part of the

dam. The power house was accordingly

placed immediately below the dam, facing

the stream, so that the axis of the nearest

wheel was but 50 ft. from its headgate.

Earth Excavated for Less

than Six Cents Per Yard
Modification of Cross-Section Taken Out and

Adaptation to Conditions Reduce Cost of

Swamp Dredging Below Estimate

DRAINAGE and flood work in District

No. 9, Mississippi County, Arkansas,
was estimated to cost $1,155,000. By
properly subdividing the work, and by en-

larging the theoretical cross-section of the

smaller ditches so they could be dug with
the most economical tools, a contract price

of $979,950 was secured—15 per cent under
the estimate, and at a minimum price of

5.7 cents per yard.

The work involved the construction of

about 300 mi. of ditches and 35 mi. of

levees for the flood protection and drainage
of 300 sq. mi. of swampy alluvial land half

covered with heavy timber. As described

in the Engineering Record of Jan. 9, page
41, the dimensions of the channels were
fixed to come within the economical limits

of the largest excavating machinery avail-

able, and where the minimum dimensions
did not permit excavation by the most eco-

nomical plant they were increased, secur-

ing a reduction in the total price for a

much larger quantity of work, through the

greatly reduced unit cost.

Machinery and Excavating Sections

The designs and specifications for the
work, which involved 14,000,000 cu. yd. of

soft earth excavation, were prepared with
the idea of using floating dipper dredges.

This tool is considered the most practical

for excavating in these heavily timbered
lands, where the machinery must be able

to uproot large stumps. The minimum
channel section is 14 ft. wide at the bottom,
with 8 ft. depth and ^ :1 side slopes. The
maximum section is of 50 ft. bottom width
and has a cross-section of 800 sq. ft. The
most economical machine for the smaller

channels was a li^ yd. dredge installed on
a hull 20 ft. wide and 3 ft. deep. Bids $200
per mile cheaper were tendered for excavat-

ing the 14-ft. channel with this tool than
for excavating a 6-ft. channel on any basis.

The large dipper dredges used in excavating
the 50-ft. channels have 4^-yd. dippers
and an 85-ft. boom. Under the most favor-

able circumstances they have attained a
maximum output of 120,000 cu. yd. per
month.
The physical conditions were considered

very favorable for the work, and great
pains were taken to lay out the ditches so as

to make the work desirable from the con-
tractor's point of view. In most places

the water line is at or a few inches above
land surface a large part of the year. Most
of the work is accessible by railroad and
wagon road, so that coal can be hauled and
barged to the plant. Nearly all plant-build-

ing sites are accessible for the delivery of

material and plant by railroad. The local

water is good for use in boilers, and the

best grade of Southern Illinois coal could

be purchased for about $3.50 per ton f.o.b.

railroad stations in the district when the

contracts were awarded.
Each contract was laid out to comprise

continuous ditching in one size of cross-

section, and so that each could be dug by
one machine within the three years' time
allowed for completion of the work. The
amount of excavation on each contract is

large enough to justify the installation of

economical plant without involving ex-

cessive overhead charges. Every effort

was made to eliminate construction prob-

lems and to reduce the work to simple uni-

form operations under favorable conditions.

Before the bids were opened a schedule of

railroad excursions over part of the district

was arranged under guidance of the engi-

neer corps to enable contractors to exam-
ine the site, and provision was made for

inspection trips for them on various log-

ging railroads covering another portion of

the territory.

Classification of Contracts

The excavation work was divided into

sixteen parts offered separately to bidders,

all of which were tabulated in the specifi-

cations, giving the units and other prin-

cipal data, and also stating the engineer's

estimate of actual costs. In the construc-

tion of dredged ditches having less than a

20-ft. bottom width it is required that the

excavation shall be done at an average rate

of 25,000 cu. yd. during the working season.

On ditches with a bottom width of 20 ft. or

more, excavation shall be at the average
rate of 40,000 cu. yd. per month. Time is

allowed for delays due to lack of water,

and during the dry season between June 15

and Sept. 15, which is usually a dry season,

contractors are not required to maintain
this rate of progress.

In contracts 1, 2, 3, 4, 6, 7, 9 and 14 the

smallest dredged ditches had a bottom
width of 14 ft. and side slopes of y^il.

This required the excavation of about

30,000 cu. yd. per mile. The contractors

are permitted to excavate the ditches

larger than required by the design unless

specifically notified to the contrary, pay-

ment being made, of course, only for the

required excavation. Each contract was
separated into sections of 250,000 cu. yd.

of excavation, and payments were made in

full at the completion of each section, thus

avoiding the expense to the contractor due

to withholding the retained 20 per cent re-

quired by law until the completion of the

entire contract.

Contract 4 is typical of the more unfavor-

able work, in that the ditches were small.

The work lay through heavy woods, and a
large part had to be dug upstream, the
contractor having to build dams and pump
water in order to float the dredge. Con-
tract 16, let at 11^ cents per yard, the
highest priced work on the entire job, was
about the only contract lying for the most
part in open fields. It was planned to con-
struct this ditch with dry-land machinery.
Contract 13 was of the same general char-

acter, except that it lay in a heavily wooded
territory in flat ground where water supply
could be secured for floating a dredge. The
difference in contract price between 7 cents

per yard for work in heavy woods and 11 1/^

cents per yard in open fields represents the

difference in efficiency between the float-

ing dipper dredge and other types of exca-

vating machinery. Contracts 5, 8, 10, 12,

11 and 15 were for large channels through
very heavily wooded land. The contract

prices ranged from 5.7 to 6.35 cents and
include the clearing of timber from the

right of- way. On contracts 8, 10 and 12

the contract price also includes the con-

struction of a levee with the earth exca-

vated from the ditches.

Performance of Large Dredges

The six contracts last mentioned are be-

ing constructed by three 4i/^-yd. dredges.

No dredges of this size and type had ever

been constructed, and the machines were
more or less experimental. While on the

whole they were well built, yet many de-

tails required working out by experience.

There were numerous breakages of parts

that had not been designed with sufficient

strength, and delays due to these breakages
had been a very serious loss to the con-

tractors. Possibly one-third of the entire

time since the machines began to operate

has been spent in repair work. After a

year's experience the machines are becom-
ing standardized and dependable, but the

loss of time and the heavy expense incurred

in perfecting the type of equipment has

gone far toward eliminating the profit which
this work would otherwise have brought.

One of these machines operating steadily

for a month will excavate about 120,000

cu. yd. On account of breakage, however,

the average has been reduced to about
80,000 cu. yd. With an average excavation

of 100,000 cu. yd. per month the work
would be profitable at the contract price.

The cost of these machines set up and
ready for work is about $40,000 each.

The work has been designed and its exe-

cution is being supervised by the Morgan
Engineering Company, of Memphis, Tenn.

The Largest Simple Locomotive yet

built has been delivered at the Panama Pa-

cific Exposition grounds and installed in the

Palace of Transportation where it forms a

part of the exhibit of the Chicago, Burling-

ton & Quincy Railroad. The locomotive is

88 ft. long over all, weighs 206.9 tons and

is fitted with automatic stocking apparatus,

both steam and air power reverses and elec-

tric generating set. It was accompanied

across the continent from the Baldwin
works at Philadelphia by an attendant who
converted the tender into temporary quar-

ters with separate cooking and sleeping

apartments. Hauling the locomotive as

freight cost more than $1000 and the jour-

ney occupied thirty-seven days owing to the

necessity of routing it over certain lines

whose curves were not too sharp for its

long rigid wheelbase.
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Wide Column Spacing Effects Economy in
Factory Floor Area

Girders of 24 i -Foot Span a Feature of Eleven-Story
Steel-Skeleton Candy Factory for Auerbach Company

BY EUGENE W. STERN
Consulting Engineer, New York

ONE of the largest factory buildings in

America built expressly for candy man-
ufacturing has been completed at Eleventh

Avenue and Forty-sixth Street, New York
City, for the Auerbach Company. The own-
ers desired a building which would embody
not only the most approved arrangements
for the needs of this business and for the

safety and comfort of the employees, but
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PART PLAN SHOWING FRAMING OF FLOORS

also the best that could be obtained in the

way of fireproof construction.

General Description and Foundations

The building is 200 x 200 ft. in plan, and
eleven stories high, having steel-skeleton

construction with cinder-concrete floors and
fireproofing. Facades are of brick. The
spacing of the columns, 24^/2 ft. on centers,

is somewhat greater than is customary in

ordinary factory buildings. Through the

building is a driveway about 32 ft. wide,

over which the factory is carried on very

heavy plate-girders. There is an elevated

coal bunker having a capacity of 1000 tons

for automatically feeding the boilers
through chutes and by mechanical stokers.
The floors are figured for rather heavy
loads—200 to 250 lb. live load.
Most of the lot being underlaid with good

sound rock, very little difficulty was met in
the foundations, except in the southwest
corner, where the rock dipped suddenly off
to about 40 ft. below the curb. The foot-
ings under columns were of steel grillages
in two and three layers, no cast iron what-
ever being used.

Superstructure

In the design of the superstructure, a
number of considerations were important:

1. The spans were to be as wide as pos-
sible consistent with economy.

2. The columns with their fireproofing
were not to occupy too much space.

3. The beams and girders were to be kept
flush on the bottom in order to simplify the
placing of overhead shafting and sprinkler
pipes.

In order to determine the most economi-
cal spacing of columns various panels were
studied, and it was found that either 18 or
24-ft. panels would work out best.

On estimating the cost of the longer panel

it was found that while more steel would be

used, there would be fewer foundations,

fewer columns to fireproof, and more floor

area, owing to the smaller number of col-

umns. On making a careful comparison,
considering all these factors, the longer

span was found to be the more economical,

and much more satisfactory to the owners.

Attention is called to this fact because

often structural designers do not con-

sider more than the cost of the steelwork

which goes into the construction, forget-

ting altogether about foundations, fire-

proofing, and the wasting of floor space.

It will usually be found that where the

cost of land is at all high, it will be better

and more economical to space columns

comparatively far apart.

In order to avoid the excessive depth

in the floor girders which a spacing of

241/2 ft. between columns would entail a

scheme of cantilever girders straddling

the columns was worked out. This proved

very satisfactory, and enabled all the ex-

posed beams and girders to be flush on the

bottom and substantially of the same

depth, 18 in. The cantilever arms varied

between 5 and 6 ft. in length.

Section A-^

The detail of supporting brackets on
columns is shown in the accompanying
diagrams; the connections proved to be
very stiflf, since, during erection, there was
practically no vibration in the building.

Attention is called to the design of the
driveway girders and also to that of the
supporting columns.
The space between two pairs of driveway

girders, which are 6 ft. deep, was utilized

for the storage of water. These girders
formed the sides of a tank and the bot-

aSrlfU
!Batea

a-^a'ti'
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DETAIL OF STEEL GRILLAGE FOR COLUMN

tom was supported on 12-in. 40-lb. I-beams.

All this steel was encased in stone concrete,

waterproofed with ordinary five-ply tar

felt. Storage space, which otherwise would

have been wasted, was thus provided for

37,000 gal.

Floor Construction

The floors consist of 2-in. maple, laid on
iy2-in. spruce on a 3-in. cinder fill, and a
4-in. cinder-concrete floorslab. The top

floor of maple is laid with Vi-in. seams and
ship-caulked with oakum. All exposed

steelwork is covered with cinder-concrete

fireproofing, 1 in. thick for beams and gir-

ders and 2 in. around columns. The floor

and sides of the coal bunkers were of steel

with reinforced stone concrete filling.

The architect was Robert D. Kohn, of

New York. The steelwork was furnished

by the Hay Foundry & Iron Works. The
steelwork and foundations were designed

and their construction supervised by the

writer as consulting engineer.

Section B-B

DETAILS OF TYPICAL BOX GIRDER FOR THE AUERBACH CANDY FACTORY DESIGN OF TYPICAL BRACKETED COLUMN
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Urges Conservatism in Rail-

road Electrification

W. S. Murray Counsels Balancing of Saving in

Operation Against Cost of Construction—Gives

Costs Based on New Haven Work

CONSERVATISM in railroad electrifica-

tion was urged by W. S. Murray, con-

sulting engineer of the New York, New
Haven & Hartford Railroad, in a paper de-

livered in Philadelphia Jan. 20 at a joint

meeting of the Franklin Institute and the

Philadelphia section of the American Insti-

tute of Electrical Engineers. According to

Mr. Murray the desirable conditions of

electrification must in each case be balanced

against the high cost of construction. Par-

tial electrification may impose a serious

and unfair burden on the railroad. Proper
administration is essential to the success

of main-line electrification. Although the

electric locomotive is normally more easily

and cheaply maintained than the steam
locomotive, overloading and other improper
treatment may reverse the conditions as

some operating men have found to their

sorrow.

Mr. Murray's paper included an account

of the development and operation of the

New Haven electrification and cost and
other statistical data. An abstract of the

paper follows.

During 1913 on the electrified section of

the New York, New Haven & Hartford
Railroad 2,182,000 electric passenger loco-

motive-miles were recorded, representing

600,000,000 ton-miles. The route mileage
electrified is 73, of which 61 is four-track

and 12 is six-track, the total main-line mile-

age in single-track equivalent being 316.

There are 184 mi. of yards, sidings and
spurs, making a total of 500 mi. of single

track. The present electric power supply

is taken from a single station at Cos Cob,

but it will shortly be supplemented at the

east and west ends of the electrified zone.

There are 100 passenger, freight and
switching electric locomotives and sixty-

nine multiple unit cars, all of which are

maintained at one main electrical shop with
facilities for inspection at various points.

The electrification has cost more than $15,-

000,000, although against this should be
credited the value of 150 steam locomotives

transferred to other parts of the system,

the steel bodies of the multiple unit cars

which would have been purchased even had
not the electrification been undertaken, and
other items of this sort.

Forty-eight locomotives are used in pas-

senger service and the multiple-unit equip-

ment at present comprises twenty-five

motor cars and forty-six trailers. The
average number of electric train-miles per
day is about 6600, of which 1400 are made
by multiple-unit equipment. The passen-
ger locomotives make an average of 6200
mi. per day, some of the individual mileages
being as high as 50 to 500. The multiple-

unit motor cars make an average of 2100
mi. per day.

Economics of Electrification

Success of main-line electrification is en-

tirely dependent upon density of traflSc.

Economy can be secured by electrification

in saving in fuel; saving in motive-power
maintenance and repairs and saving in

train-miles. There may be also assets

created by electrification through, for ex-

ample, reclamation of city terminal property
after the removal of gas and smoke.

Experience has shown that a pound of

coal burned under the boilers of a central

electric power station and transmitted to

an electrical engine will develop twice the

drawbar pull at the same speed as if burned
in the firebox of a steam locomotive. The
maintenance and repair costs on electric

locomotives of the straight alternating-

current type are about one-half of those of

steam locomotives of equal weight on
drivers. The problem of electrification,

then, depends upon the density of traffic in

which these economies can be practised.

Administration

One of the essentially real conditions

affecting the success of main-line electrifi-

cation is administration. Electricity as an
agent of power development is essentially

different from steam. The electric locomo-

tive is increasing in ruggedness, but it can
never be the great mechanical brute that

the steam locomotive is today. On the

other hand, the steam locomotive can never
reach into the zones of usefulness which
are open to the electric engine.

It is possible to keep the maintenance
and repairs of the electric locomotive down
to one-half those of the steam locomotive

under the most favorable conditions of

steam maintenance, and in many cases

below this figure. Due, however, to the

peculiar nature of the electric engine, this

can only be done by the most rigorous and
careful inspection and conformity to rules

of operation. If electric engines be treated

as has been the custom of treating steam
locomotives, then their repairs instead of

costing less will cost far more than those

of steam engines. The electric engine, like

an overwilling horse, will, if permitted,

work itself to destruction. The days are

passing when the steam operating man
points with pride to the electric locomotive

as having been able to perform twice the

duty for which it was designed and the

next day wonders why it "blew up" on half

load. Successful electrification, therefore,

requires that there be in the administra-

tive forces men trained to the necessity of

a different viewpoint from that which has

been developed in eighty years of steam
service.

An inheritance by the New Haven of the

old steam-locomotive enginemen for the

operation of their electric engines is a case

where the "tail of the dog wags the body."

While it is a good argument that these men
understand the roadbed and signals better

than anyone else, this argument fails when
enginemen without electrical experience or

training can bid in the electric runs de-

pending upon their seniority and records

of service. It is a long time before the

steam-locomotive engineman divorces him-
self from the fact that he is not operating

a steam locomotive. Electrically trained

men are therefore necessary, and one of

the successes of electrification depends upon
this feature.

New Haven Operating Statistics

The conditions applying to the New
Haven electrification required that its mo-
tive power be designed to operate on both
alternating and direct current. Further,

on account of past inadequate shop facili-

ties, heavy repairs have been necessary
throughout the entire electric motive-power
equipment since the new shops were com-
pleted. Last October the repairs to electric

passenger locomotives cost 8.56 cents per
locomotive-mile, while for November they

were increased to 10.61 cents. This fact is

explained by the condition that all of the
passenger engines had been undergoing
general repairs, and invoices for material

were passed in greater amount for Novem-
ber than for October. Many of the electric

locomotives had not received a general

overhauling since 1907, and during this

time some of them have made more than
350,000 mi.

The records of the first ten locomotives

of the alternating-current-direct-current

type to be overhauled show an average cost

of less than 5 cents per locomotive-mile.

The first one overhauled has now operated

93,140 mi. at an average cost of 3.6 cents

per locomotive-mile. The general figures

of passenger-engine operating costs show
a larger cost of maintenance than this and
emphasize the lack of maintenance to

which the electric locomotives were sub-

jected in the early days of their operation.

Had conditions permitted the electric pas-

senger engines to be of the straight alter-

nating-current type their average mainte-

nance would probably not have exceeded
4 cents per locomotive-mile.

Electric energy consumption in the dif-

ferent classes of service ranges from 31.4

watt-hours per ton-mile for express trains

to 90.2 for short-distance locals. Freight
trains average about 33. The differences

in the "power rate" constants for passenger
service are due to the relative numbers of

stops per mile. In the freight service allow-

ance for the weight of the electric engine
reduces the rate to 26 watt-hours per ton-

mile and it may be said that 30 watt-hours
is a reliable figure to cover electric freight

operation on level track in a combination
of fast and slow service.

Construction Costs

The cost of electric locomotives of ap-

proximately 100 tons weight will, under
present conditions of costs of labor and
materials, vary between 18 and 20 cents

per pound. This figure is practically irre-

spective of speed torque characteristics,

a high-speed passenger locomotive and a

low-speed switcher not varying greatly in

cost upon a pound basis. Multiple-unit cars,

now usually built of steel, do not vary
greatly from these figures, but if anything
would be slightly higher in cost per pound.
A first-class, high-speed, 100-ton, straight

alternating-current electric passenger loco-

motive, capable of handling a 250-ton trail-

ing load in normal large-city suburban ser-

vice, should cost $40,000. A steam locomo-
tive to do the same work would probably
cost about $15,000. For every electric

engine purchased the railroad would be
justified in making a capital investment of

$40,000 to cover the cost of electric power
houses and transmission equipment neces-

sary to supply the electric engine with cur-

rent.

Costs per mile for six-track catenary con-

struction of the compound type, that is,

with an auxiliary messenger wire, with
300-ft. spans, are as follows: Tangent
track, $38,760; curved track, from $43,000
for curvature under 1 deg. to $59,230 for

curvature up to 4 deg. Costs for four-
track construction are $25,490, and from
$27,550 to $40,940 respectively, for two
tracks, $19,190 and $21,610 to $24,960,
while the cost for two-track construction
with curvature greater than 4 deg., requir-

ing a pull-off pole, is $34,450. The cost for

two-track, single catenary is $13,720 for

tangent track and curves up to 214 deg.;
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$15,110 for curves up to 31/2 deg. and 260-

ft. spans; $19,385 for curves up to 41/2 deg.

with 200-ft. spans, and $28,850 for those

above 4% deg. with pull-oflf pole and 200-

ft. spans.

The total cost of an anchor and section-

alizing bridge, including steel, concrete,

floor on upper deck of bridge, control ap-

paratus and connections, and sectionalizing,

are as follows : Compound catenary—six-

track, $14,000; four track, $9,730; two-

track, $6,660; for single catenary—four

track, $9,020; two-track, $6,120.

Conclusions

In conclusion, while the savings to be

effected under certain conditions of electri-

fication may be considerable, on the other
hand the construction investment necessary
for these savings may be very great. Only
a healthy condition of finance throughout
the country will warrant the consideration
of electrification. Partial electrification,

such as that applying to yards only and no
main lines, might prove a serious and un-
fair burden for a railroad to carry. The
electrification of great railroad terminals
in particular presents conditions in which
the maximum cost is combined with a mini-
mum direct return upon the invested capi-
tal; and without some reasonable assurance
of adequate return it will be more difficult

to secure the necessary capital for such
improvements.

Literature
For the Civil Engineer and Contractor

New Publications Book Reviews

Railway Belt Hydrographic Survey 1911-12.
By P. A. Carson. Water Re.sources Paper No. 1,

Department of the Interior, Canada, Water Power
Branch. Paper, 6% x 9% in., 551 pages. Illus-
trated.

Bow River Power and Storage Investigations.
By M. C. Hendry. Water Resources Paper
No. 2. Department of the Interior, Canada,
Water Power Branch. Paper, 6V4 x 9% in.,
345 pages. Illustrated. Maps and plans in a
separate folder.

Manitoba Water Powers. By D. L.. McLean, S. S.
Scovil and J. T. Johnston. Water Resources
Paper No. 7. Department of the Interior,
Canada, Water Power Branch. Paper, 6% x 9%
in., 214 pages. Illustrated.

TuMALo Irrigation Project. By O. Laurgaard,
project engineer. Final report on the construc-
tion to the Desert Land Board, State of Oregon.
Paper, 6x9 in., 90 pages. Illustrated.

American Sewerage Practice. By Leonard Met-
calt and Harrison P. Eddy. Vol. II. Construc-
tion of Sewers. Cloth; eVa x 9% in.; 564 pages;
181 illustrations. New York and London, Mc-
Graw-Hill Book Company. $4 net.

Proceedings of the Sixth National Conference
on City Planning ; held at Toronto, Ont., Mav
25-27, 1914. Cloth; 6V2 x 91/2 in., 361 pages.

The Panama Canal. By R. E. Bakenhus, Harry
S. Knapp and Emory R. Johnson. Cloth ; 6 x 9 V,
in. ; 257 pages ; illustrated with maiis. photo-
graphs and drawings. New York and London,
John Wiley & Sons, Inc. $2.50 net.

An Introduction to Town Planning. By Julian
Julian. Cloth; 514 x 8 in. ; 149 pages; 9 illus-
trations. London, Charles Griffin & Company, 5
shillings, net.

Standardization of No. 200 Cement Sieves. By
Rudolph J. Wig and J. C. Pearson, Bureau of
Standards. Paper ; 7 x 10 in. ; 51 pages, 7 illus-
trations. Washington, D. C, Superintendent of
Documents.

New Time Savers in Hydraulic and Earth Work.
By C. E. Housden. Cloth; 5 x 7V4 in. Contains
the authors previously published "Hydraulic
Scales" and "Rapid Earth Work Calculation."
London and New York, Longmans, Green & Com-
pany, $1 net.

Elementary Mathematical Analysis. By Charles
S. Slichter, Professor of Applied Mathematics.
University of Wisconsin. Cloth, 5 x 7 in. ; 490
pages; 183 illustrations. New York and Lon-
don, McGraw-Hill Book Company. J2.50 net.

Elements of Hydraulics. By S. E. Slocum, Pro-
fessor of Applied Mathematics, University of
Cincinnati. Cloth; 6i^ x 9% in.; 294 pages; 210
illustrations. New York and London, McGraw-
Hill Book Company. $2.50 net.

Flood Protection in Indiana. By W. K. Halt,
Professor of Civil Engineering, Purdue Univer-
sity. Paper, 5 x 7% in., 51 pages. Illustrated.
Indianapolis, Ind., Bureau of Legislative Infor-
mation.

Hydration of Portland Cement. By A. A. KlcLn
and A. J. Phillips, Bureau of Standards. Paper,
7 x 10 In.; 71 pages; 19 Illustrations. Washing-

, ton, D. C, Superintendent of Documents. 20
cents net.

Memorandum op Suggestions Upon Main Pro-
visions Requisite to an Adequate Compulsory
Workmen's Compensation Law. Issued by the
National Civic Federation, New York City.
Paper; 8 x lOMj in.; 6 pages.

Hydroelectric System of Tennessee ; West Ten-
nessee Gullied Lands and their Reclamation, and
the White Phosphates of Tennessee. Published
in Vol. 5, No. 1 of the Resources of Tenne.ssee,
Issued by the State Geological Survey, Nashville,
Tenn.

Materials of Machines
Author, Albert W. Smith, Director of Sibley

College, Cornell Univer.sity. Cloth, 5 x ^^ in. ;

215 pages; 36 Illustrations. New York, John Wiley
& Sons, Inc. $1.25.

This book has been thoroughly revised

and much new material added. It deals

only with the metals used in machine con-

struction and is divided into two parts ; the

first part describes the processes by which

the materials are produced, and the second

takes up the properties of the materials

themselves. Thus we have in the book a

brief outline of the. metallurgy of iron,

copper, zinc and other metals, together with

a description of the furnaces used, a few

pages devoted to methods of testing and a

chapter each on cast iron, steel and non-

ferrous alloys. The space devoted to the

heat treatment of steel is very brief, and

the chapter on the selection of materials for

machines is very elementary and not in

keeping with other parts of the book. For

a small book covering a limited field it is

well worth while; no -useless material is

used, and the information given is reliable.

Science and Practice of Management
Author, A. Hamilton Church. Cloth, 5 x 7M! in.,

536 pages. New York, Engineering Magazine. $2.

Those who know of Mr. Church's studies

of production costs, and particularly of his

method of distributing burden, will expect

in this book a valuable discussion of man-

agement problems. They will not be dis-

appointed, albeit the line of approach dif-

fers radically from the "scientific manage-

ment" studies of Emerson, Taylor and

Gantt. These pioneers have attacked the

problem from what may for purposes of

comparison be called the obvious practical

side. They saw distinct management prob-

lem, and they sought the immediate solu-.

tion. Mr. Church has chosen to go deeper.

He has sought the irresolvable fundamen-

tals of management. The result is a volume

that will hold the attention of economists

and students better than that of manufac-

turers. This should not be taken as a dis-

paraging statement, for only by getting

back of the obvious, of dissecting industry

to its ultimate elements, will it be possible

to place business on a more and more scien-

tific basis.

The basic thought in Mr. Church's inves-

tigation is that factory management (and
his discussion applies only to factories) can
be resolved into five organic functions,

designated as design, equipment, operation,

comparison and control. 'To the elucidation

of each of these functions he applies the

three "laws of effort": (1) The systematic

accumulation and use of experience; (2) the

economic control (or regulation) of effort;

(3) the promotion of personal effectiveness.

The application of these laws to design,

equipment, operation and control are readily

seen by those familiar with modern methods
of management, but the application to the

function of comparison is not evident, until

it is understood that under comparison are

grouped all of the statistical helps to econ-

omical management — comparison with

standards of records, of material, of equip-

ment and labor performance, and of manu-
facturing costs.

It is interesting to note that despite the

fundamentally different metho<f of attack,

the general impression left by the book is

similar to that of other works on efliicient

management. This is undoubtedly due to

the fact that all systems eventually resolve

themselves into detailed analysis of all of

the factors that can possibly affect manufac-
turing cost, followed by synthesis, using the

data resulting therefrom. For its stimulat-

ing effect, therefore, the book will serve as

well as previous works. To the student the

book will make an especial appeal. The
manufacturer new to the subject will want
a book with more direct approach.

Handbook of Hydraulics
Handbuch Des Wasserbaues. Author Hubert

Engels. Two volumes. Paper, 7^4 x 11 In., 1499

pages: 1623 text figures. Leipzig and Berlin,

Wllhelm Engelman. 100 marks net ($25).

Germany, involved in a war that is the

worst in modern history, still continues

to contribute its share to the progress of

science. One of its latest contributions is

an extensive work on hydraulics written by
Hubert Engels, professor at the Technical

University in Dresden, geheimer hofrath

and doktor ingenieur h.c. Professor En-
gels began his experiments in 1890 on the

movement of sand, clay and gravel, etc., by

flowing water and his successful activities

led, in 1900, to the establishing of a hy-

draulic laboratory at the Technical Univer-

sity of Dresden, especially adapted to the

study of rivers and river improvements.

Later on this laboratory has been extended

so that it is now one of the best in the

world.

The aim of these volumes, which the

author calls a handbook, is not only to give

the theoretical investigations of the sub-

jects, but also to show the practical results

thereof. To make this possible a large

number of examples of works in operation

have been given. The experience of Pro-

fessor Engels' long activity as a teacher

of hydraulics, twenty-seven years, together

with his work as consulting engineer, have

made him especially able to write a book

of this kind. All phases of hydraulic con-

struction have been treated in a thorough

manner except the development of water
powers. German literature already pos-

sesses a number of very good textbooks on

this subject, and a thorough treatment of
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it here would have unnecessarily burdened
the book.

In the chapter dealing with movable dams
is given a comparison between Tainter
gates and rolling dams made in connection

with the construction of a dam in the Land-
wehr canal at Berlin. It was found that

both types have the same advantages, but
that the cost of rolling dams is somewhat
higher. Rolling dams and Tainter gates are

pronounced as being the best available

types of movable dams and a more general

adoption of them is predicted.

Parts 1 and 2 of the first volume contain

meteorologic and hydrometric data and have
five subdivisions—the earth and the water,

movement of water, flowing and standing

waters, the ocean, and hydrometric work.
Part 3 deals with rivers and contains three

chapters—Formation and characteristics oi

rivers, projecting river regulations and the

construction of structures for river regula-

tion. In part 4 there is a chapter on dams
in rivers and another on reservoir dams
and water-power plants. Part 5, entitled

"Flood Protection," treats on shore protec-

tion and levee work. Part 6 deals with
agricultural hydraulic construction and has
the following subdivisions: Ground water
and the growing of plants, drainage, irri-

gation, examples of larger drainage and
irrigation districts, culverts through levees

and their gates and the treatment of

swamps.
Volume II begins with part 7, which deals

with ships and their form and propulsion
for both ocean and canal traffic, as well as

lighthouses, buoys and other marks for

navigation. Part 8 describes ship locks and
their appurtenances. Part 9 treats the
canalization of rivers and canals, while
part 10 deals with harbors.

The chapters dealing with locks and
harbors are the most extensive, because of

their importance. The illustrations are
almost entirely line drawings, which have
enabled the author to show exactly what he
desires to emphasize. The price is some-
what high as compared with prices of tech-

nical books in general, but the value is cor-

respondingly high. The book is an invalu-

able contribution to technical literature.

Girderless Concrete Slabs

Sir : In connection with Chicago's build-

ing ordinance mention has been made of

the treatment of rectangular slabs sup-
ported on all four sides and reinforced in

two directions. The writer is reminded of

a table he once made use of to simplify the

computations for a building made up
largely of such panels of varying propor-
tions. The Chicago ordinance provides that
for rectangular slabs "the distribution of

the loads in the two directions shall be
inversely as the cubes of the two dimen-
sions." Evidently this must be taken to

mean the total loads, which shall be con-

sidered as coming upon strips of slab 1 ft.

wide.

Now for equal deflections and for strips

of slab of equal width and depth the total

loads vary inversely as the cubes of the
lengths of the strips, or the loads per
square foot vary inversely as the fourth
powers of the lengths. That is,

r = V/iV -f B')

where L and B denote the length and
breadth of the panel, respectively, and r the
proportion of the load per square foot

which is carried by the shorter span. If

L = 18 ft. and B = 15 ft., then L/B =
1.2 and r = 0.67.

Tables are available giving for different

values of L/B the corresponding values of

r. It is to be observed, however, that in

the example cited 0.67 does not represent
the ratio of steel across the slab in terms
of the total steel. The value 0.67 is to be
used to find the bending moment and the

consequent depth of slab and area of steel

required in the shorter span. Then to

get the amount of steel at right

angles to this, multiply this amount by
[(1.00 — 0.67)70.67] X 1.2\ Or, / =
B'/U, where r' = the ratio that the amount
of long-span reinforcement bears to the
amount of short-span reinforcement, per
foot of width. (See table.)

These relations, of course, do not hold for

a load close to one beam only. The result-

ing condition for a uniform load is that the

middle strips, both longitudinal and cross,

are loaded to a maximum of about 25 per

cent heavier as regards moment than the

foregoing computation shows, while those

strips lying parallel and close to a beam
carry very little, and this load may as well

be assumed to come upon the bent-up por-

tion of the slab rods over the beams, which
in this system play a most important part.

After finding the load distribution as

above, it would be conservative, in the

writer's opinion, to use a bending moment
to wV/12 to wP/lG for the bottom steel

midway between supports, depending on the

proportion of live to dead load, and wP/12
as Usual over supports, in continuous

spans.

David F. Stockbridge.
Oklahoma, Okla.

Ratio of sides Proportion of unit load
of panel carried by short span Factor

i« B'
L/B r=

L*+B* U
1.0 0.50 1.00
1.1 0.59 0.83
1.2 0.67 0.69
1.3 0.74 0.59
1.4 0.79 0.61

A Good Record, but Not Extraor-

dinary

Sir: Your editorial "Tardy Use of an
Enviable Record" in the issue of Jan. 23,

page 95, in which you commend the In-

terborough Rapid Transit Company, of

New York, for its seemingly extraordinary

safety record, should be taken with a grain

of salt. The comparative figures given out

do not take into account the herding of pas-

sengers on the subway and elevated lines.

A train carrying 2000 passengers packed to

suffocation is hardly more likely to be

wrecked than one carrying 300 passengers

decently seated. Furthermore, each Inter-

borough passenger travels only a short dis-

tance, as you mentioned in your editorial.

Comparative death rates per passenger-
train-mile would show up very differently.

There has never been a great catastrophe
on the subway. Neither has there on many
of the large steam roads in the same time.

Certainly the subway offers possibilities of

sending more people to eternity at one
stroke than the steam road. Let most of

the occupants of even four cars meet death
in a single rush-hour subway accident, and
"1 in 842,000.000" will be heard no more.

Operation of the subway is simple com-
pared with that of steam road. True, the
subway handles many more trains, but they
are standardized. On a given track they
all go in the same direction, are of the same
size and weight, are run by the same power,
make the same stops. Except at Ninety-

sixth Street and a few other junction points

there is no switching. Each train can pro-

ceed from terminus to terminus without
dodging any other train. In the subway
everything is shielded from the elements.

Even on the elevated lines the elements are

never able to put forth their worst efforts,

and the telephone and the emergency out-

fit are always at hand in case of trouble.

Contrast this with steam-road operation.

There are trains of all sizes and speeds

—

local freights, tonnage freights, fast

freights, milk trains, local passenger trains,

ordinary fast trains and fliers, not to men-
tion work trains, inspection trains, extra

sections and other specials. On single-track

roads they must weave in and out in both

directions with the aid of sidings. On mul-
tiple-track roads the local freight must keep
out of the way of the fast freight, which in

turn must take a siding for the accommoda-
tion train, all of which are overtaken by
the flier. On a busy division probably the

trains never run in exactly the same se-

quence two days in succession. Every delay

to a single train forces the dispatcher to

reconstruct his whole scheme of operation.

If the delay occurs between stations he can
only speculate as to what has happened to

his train and when it will be remedied, but

the other trains must be kept going. In

spite of fog, cloudbursts, floods, hurricanes,

blizzards, avalanches, the trains must be

kept moving so long as they can be found.

When the wires go down, instinct must
guide. When the water comes over the

tracks the engineman must feel his way
along.

The Interborough escapes most of the

hardships of real railroading. The figures

given out are none the less true, but the

inference that the steam roads are 300 times

as dangerous as the Interborough is unfair

to the former.

New York City. G. W. WoLCOTT.

California Highways totaling 2150 mi.

have been surveyed since 1912 under the

act that set aside $18,000,000 for State high-

ways. Of this total, plans and profiles have
been made for 1164 mi., including 9868 mi.

on which contracts have been let (count-

ing work on a day-labor basis under this

head), and of this latter figure 620 mi. had
been completed by Jan. 1, 1915. These
figures are exclusive of mileage constructed

within the boundaries of incorporated

cities or in any of the several county sys-

tems not yet taken over by the Highway
Commission, hence the mileage represents

the work of the commission only and by
no means covers all the road work within

the State.
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Twenty-Ton Valve Lowered Down
250-Foot Shaft Jn 20 Min.

By R. W. GREENLAW
Grant Smith & Co. and Locher, New York

TWO 66-in. manganese bronze gate-
valves, each weighing 20 tons and re-

quiring a 20-horse truck for its transport
through the streets of New York, were set

in the city tunnel of the Catskill aqueduct
at the bottoms of shafts 250 and 200 ft.

deep. The overall dimensions of the valves
are, roughly, 14 ft. high, 7 ft. wide and 4 ft.

from base to face of outlet. To transport
these valves from the freight station to the
shaft and to lower them presented an in-

teresting problem. Each valve was loaded
by a traveling crane on a truck, hauled to

the shaft, and unloaded by the usual means
of rollers and blocking.

A small auxiliary hoist was provided for
use at the shaft while the regular hoist was
rigged to set the valve. The mouth of the
shaft was then covered with I-beams, and
the valve moved over it on rollers. The
valve was then raised to a vertical position

by means of special tackles, so that the
lowering hitch could be put on it. The
lowering tackle consisted of about 160Q ft.

of %-in. cable rove through two 3-sheave
steel blocks, the running and leading to the
5-ft. diameter drum on the regular shaft
hoist. As this drum was scored for a IVn-
in. cable, it was necessary to lag it with "'-<-

in. wood strips. The valve was suspended
by two IVg-in. cable slings, each passing
around one 66-in. outlet, and through the
large shackle. Since this suspended the
valve at a point below its center of gravity
it was necessary to hold the top in posi-
tion by fastening the I-bolt screwed in the
large sleeve at the top of the valve to the
main shackle by several loops of small cable.
Also, to prevent the valve-stem from lifting
and allowing possible lateral movement or
bending, this I-bolt was tied down to the
valve body with a %-in. cable. The cable
of the auxiliary hoist was made fast at the
bottom of the shaft, and a piece of rope was
looped around it and fastened to the valve.
This loop slid down the cable as the valve
descended, and prevented any twisting of
the tackle.

The rigging was first tried out by lower-
ing a light casting which adjoined the valve.
The valve was then lifted, the beams over
the top of the shaft removed, and the valve
lowered to place in about 20 min. The elec-

tric shaft hoist was provided with a motor
brake as well as the drum brake and these
were used alternately to prevent overheat-
ing. The lowering was done continuously,

and only as the load neared the bottom was
there any noticeable rise in temperature.
Just before reaching the bottom of the

shaft the valve was swung by means of an
auxiliary tackle about 6 ft. to one side and
landed on the base plates. The final adjust-

ments were made by jacks.

TWENTY-TON GATE-VALVE READY FOR 250-FOOT
DESCENT INTO CATSKILL AQUEDUCT SHAFT

Sewer Tunnel in Clay Driven with

Simple Equipment in Eight Weeks

SIMPLE but effective methods were

adopted for driving a 1000-ft. tunnel

through a clay hill to carry a 12-in. outfall

pipe of the Alton Illinois sewer system.

Shafts were sunk to grade on the center line

at 200-ft. intervals. They were 4 x 8 ft.

in cross-section and braced with oak tim-

bers. Two shafts were worked at the same

time. Over each was placed a light der-

rick handling a 5-cu. ft. wooden bucket. A
double-drum hoisting engine placed midway
between the shafts operated both derricks.

This arrangement permitted work to be car-

ried on from four headings.

The tunnel was 6 ft. high and 3 ft. wide,

and was sheeted on the top and sides with

3-in. oak as the work progressed. One man
worked at the heading and one wheeled the

spoil in a wheelbarrow to the shaft and

dumped it in the bucket. When the tunnel

had been driven half way toward the next

shaft work from that end was stopped, so

that the headings usually met very close to

the center. A blower, run by a 1 1/2-hp

gasoline engine, had to be used to supply

fresh air to the headings. One fan fur-

nished air enough through 3-in. pipe lines

for all four headings.

When a continuous length of tunnel was

finished, the cast-iron pipe was lowered at

the shafts, dragged to place with a run-

ner line, calked and backfilled. The hoist

and derrick were then moved up and two

new shafts started. Work continued night

and day, the crews working in three shifts

of 8 hr. each. The tunnel was driven and

pipe laid in eight weeks. The cost of the
1000 ft. of tunnel is estimated by the engi-

neer, J. E. Schwaab, to be ^10,000. The
construction was carried out under the di-

rection of Mr. Schwaab by Charles E. Van
Wormer.

Contractors Span 180-Foot Canyon
Without Using Falsework

SOME years ago a 114-ft. single-track

deck bridge was erected on the Mex-
ican Central Railway over a canyon 180 ft.

deep, where the use of falsework was im-

BOTTOM CHORD IN PLACE AT CANYON CROSS-

ING IN MEXICO

COMPLETING BRIDGE ERECTION BY LOWERING
TOP CHORDS FROM DERRICK CAR

practicable. It was originally planned to

lift each truss, complete, into place by
means of a derrick car built for this pur-

pose. This car was designed to carry a 45-

ton load on the end of a 68-ft. boom, but

the condition of a new earth fill behind the

abutment at one end of the structure, on

which the car had to stand, was such that

it was considered hazardous to carry out the

plan.

The chords were riveted up near the

crossing, and the posts were bolted to the

bottom chords. The structure was a War-
ren bridge with sub-verticals. Each bot-
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torn chord was trussed and then lowered
into place. It weighed 18 tons and deflected

fully 22 in. when resting on its pin bear-

ings, but this deflection, which was deter-

mined by slackening the boom falls just

long enough to make the measurement, was
taken up by the turnbuckles of the tem-
porary trussing before the falls were re-

leased. The top chords were then lowered
into place, steamboat ratchets connected at

the panel points, and the bottom chord
drawn up into place. The diagonals and
end cross-frames were inserted before the

derrick falls were loosened and the struc-

ture allowed to settle into place. The work
was done by the Missouri Valley Bridge &
Iron Works, and H. N. Peck was inspecting

bridge engineer for the railway company.

Rapid Trench Excavation at Cana-

dian Camp Follows War's Call

FROM 8 a. m. on Nov. 25 to 8.30 a. m. on
Nov. 27 a trench excavator at Medicine

Hat, Alberta, dug a ditch 3590 ft. long, re-

moving 3852 cu. yd. of material. The mini-

formed but 4.1 per cent of the total expense
of laying the line, 86.1 per cent of which
was spent for the materials used. The
cost of the extension to the pipe line is di-

vided as follows: Engineering and time-
keeping, $63.73; excavation, labor only,

$150.41; backfilling, $134.80; pipe laying
and hauling, $158.15; materials, $3171.66;
total, $3678.75.

Oxy-Acetylene Welding Eliminates

Joints in Gas Mains

GAS mains in Chicago are being laid in

continuous lines without joints by meth-
ods which might prove adaptable in water-
works construction. The sections are welded
together to eliminate joint leakage and
subsequent maintenance cost. With skilled

oxy-acetylene operators it is claimed that
the strength of the average welded joint

ranges from 80 to 95 per cent of the
strength of the pipe.

In a typical job the pipes are strung along
on top of the ground outside of the trench.

Two or more lengths are butted together

desired angle. In one of the photographs
IS shown an emergency welding job on a
drip, which, as sent to the point of installa-

tion, was lound at the last minute to have
10-in. instead of 12-in. connections to fit the
i2-in. main.

ine worK happened to be in a crowded
street where it was impossible to open much
trench at a time. Taking a short length of

12-in. pipe the operator cut it in two, in-

serted one piece in each of the openings and
welded them in place. The entire job took,

only a few hours and the cost for gases
and labor was slight.

Certain cost figures compiled by the mak-
ers of the Oxweld apparatus used in Chi-
cago are as follows : For 4-in. butt-welded
pipe, 43.5 cents per joint. The segregation
was 15 min. labor, 7.5 cents; 8 cu. ft. oxy-
gen, 16 cents; 7 cu. ft. acetylene, 14 cents;

1/2 lb. filling wire, 6 cents. Six-inch pipe
welds cost 57 cents each; 8-in., $1,055; 12-

in., $1.57, and joints for 16-in. pipe, $2.21.

For the last named pipe 1 1/2 hours of labor

cost 45 cents ; 40 cu. ft. oxygen, 80 cents

;

36 cu. ft. acetylene, 72 cents, and 2 lb. filling

wire, 24 cents. An 8-in. pipe was welded

LONG SECTIONS OF WELDED PIPE MAY BE LOWERED TO PLACE IN

TKENCH IN ONE OPERATION
AN EMERGENCY WELD RECTIFIED A MISTAKE IN A DRIP BOX WITH

CONNECTIONS TOO SMALL

mum dimensions of the trench were 8 ft.

deep by 40 in. wide. The ditch was dug to

extend the city water main to a group of

buildings where the Alberta cavalry was
being concentrated. The first 500 ft. of

ditch consisted of hard, dry tough gumbo,
containing numerous boulders as large as 3

cu. ft. The next 2000 ft. was of much
lighter material, and was ideal for the
operation of the machine. The remainder
of the ditch was in sandy soil, which caved
so that the sides had to be sliced and the
material removed by the excavator.

The excavator, which is an Austin gaso-

line-driven trenching machine owned by the

city of Medicine Hat, completed this ditch

in 49 1/2 hr., elapsed time. The actual op-

erating time was 44 hr., as 4 1/2 hr. were
taken up in making repairs. In the 10 hr.

from 7 a. m. to 5 p. m. on Nov. 26 the ex-

cavator traveled 1150 ft., an average of 115
ft. an hour. Including the time lost the
average speed of the machine was 72 1/2 ft.

per hour. The machine consumed 81 gal. of

gasoline in digging this trench. The cost

of excavating per cubic yard was 3.9 cents,

and the cost per linear foot of trench was
4.16 cents. The cost of digging the trench

and welded by the operator, who is assisted

by two helpers, one at each end of the sec-

tion, who turn it with chain tongs or other

devices so that the operator is always weld-

ing on top of the pipe—a position in which
the fastest work can be accomplished. Pipe

may be obtained cut at a bevel, in which
case the two pipes are butted together,

forming a V-shaped opening of about 60

deg. It is said to be preferable to procure

pipe cut in this manner as the weld can be

made quicker, at less cost, and with the use

of less filling material.

Among the advantages claimed for this

method of laying are these: It is practical

to use long lengths of pipe, 40 ft. not be-

ing uncommon. Lighter pipe is feasible as

no allowance need be made to permit thread-

ing. In open country it is not unusual
to weld up 1000 ft. of pipe at a time, and
one case is reported where 100 lengths of

8-in. pipe each 40 ft. long were welded into

one section before lowering into the trench.

Some engineers permit the pipe to be
dropped into the trench, but usually it is

lowered by ropes or chains.

With the cutting blowpipe holes are cut

at any point and laterals welded on at any

into an 8-in. main to form a tee at a cost of

$3.04. A 6-in. 60-deg. Y required 10 min.

to cut and 45 min. to weld. The total cost

was $2.14.

Electric Car Heaters Aid Cold

Weather Concreting

BY putting electric car heaters to the

novel use of warming concrete during
construction in cold weather, the Salt Lake
& Ogden Railway was able to complete
2937 ft. of street track last November.
The work consisted primarily of 7-in. 80-lb.

T-rails on box-girder ties supported by a

concrete base. The concrete was poured
through chutes direct from the mixer to

the track. Electric car heaters were then

installed at intervals of 10 ft. and connected

ten in series on a 720-volt circuit. Canvas
was stretched over the green concrete and
the heaters were placed in circuit with the

trolley wire by means of a fishpole connec-

tion. In this way the entire mass was kept

warm until the concrete had set. The work
was done under the direction of Julian M.
Bamberger, vice-president of the railway

company.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Impact of Street Cars Breaks
Large Water Main

Loads Transmitted Directly to Pipe by Concrete

Track Foundation and Ducts Cause Rupture

of 30-Inch Line Which Floods Streets

Loads from passing street railway cars,

transmitted directly to a 30-in. water main of

New York City's low pressure distribution

system through the medium of the concrete

foundation of the tracks and a line of con-

crete-encased electrical ducts below them—the
rigid duct structure resting directly on the top
of the main—caused a break on the night of
Feb. 2 which flooded streets and cellars in the
vicinity of Forty-second Street and Eighth
Avenue, ripped up an extensive area of wood-
block pavement and tied up trafflc on the street

car lines. The break occurred at 10.30 p. m.
and it was 4 o'clock the next morning before
the flow had entirely stopped.

The water released by the failure of the
pipe did not make its appearance directly

above the point of rupture, but apparently
followed an underground course of least resist-

ance, crossing Eighth Avenue diagonally in a
northeasterly direction and emerging directly

below the street car tracks, 50 ft. or so north
of Forty-second Street. The undermining of

the street was not sufiiciently serious to cause
any marked subsidence of the car tracks,

which were blocked up to carry the traffic.

The wood-block pavement, however, was
heaved up in the immediate vicinity and broken
sections were observed as far as a block from
the break. The water after floating the wood-
block pavement apparently forced its way
between the blocks and the concrete founda-
tion and acted like a wedge, raising large
sheets from the base.

It was impossible to reach the broken section

by way of the underground path which "the

water had followed in reaching the street sur-
face. Col. Merritt H. Smith, chief engineer,
and William W. Brush, deputy chief engineer
of the Department of Water Supply, Gas and
Electricity started gangs of men excavating at
three of the street corners in an effort to reach

the point of rupture. When the break was
located there was found a 9-ft. split section
of pipe on a curve.
The relation of the pipe to the sub-surface

structures of the railway system left no doubt
as to the cause of the accident. The track
was supported by a concrete base which rested
upon a line of electrical ducts sheathed in an
envelope of concrete. The rigid duct structure
had been bearing upon the top of the pipe so
that the impact caused by the passage of cars
and vehicles along the street was transmitted
directly downward to the cast-iron pipe.

Canadian Railway Bridge Sur-

vives Dynamite Shock
Little Damage to Canadian Pacific Structure Re-

sults from Explosion Set off by Alleged

German Army Agent to Stop Transport

of War Supplies

The attempt on the part of an alleged agent
of the German army on Feb. 2 to destroy with
dynamite the Canadian Pacific Railway's
bridge near Vanceboro, Maine, and so block a
route over which war supplies were being

Photo Underwood d Underxoood

CANADIAN PACIFIC RAILWAY BRIDGE WHICH WITHSTOOD DYNAMITE'S SHOCK

transported, resulted in comparatively little

damage to the structure. From J. M. R. Fair-
bairn, assistant chief engineer of the Canadian
Pacific, the Engineering Record has received

a dispatch stating that the damage to the
bridge, a 150-ft. through-truss span on stone
abutments, consisted in injury to one end bat-
ter post, one steel stringer and a few ties.

Traffic was delayed only 20 min. and temporary
repairs were finished on the night of Feb. 2.

The permanent repairs, Mr. Fairbairn reports,
will be completed in a few days.

Photo American Press Assn.

A BROKEN 30-INCH WATER MAIN FLOODS STREETS OF NEW YORK CITY

New York's Snow-Fighting Plan

Has First Test

The first opportunity for testing the "snow-
fighting" plan of John T. Fetherston, com-
missioner of the New York Street Cleaning
Department, was presented this week by a
severe snow and sleet storm. The fundamen-
tal feature of the plan is the removal of snow
while the storm is in progress. Under the

scheme of organization, which has been de-

scribed in detail in the Engineering Record,
3000 of the department's regular employees
and 12,000 emergency men were in action at

3 a. m., two hours after the call to work had
been issued. So tightly had rain and sleet

packed the snow which had fallen initially

that the frozen mass weighed 35 lb. per cubic

foot, which is from three to six times the
weight of what is ordinarily classified as
"snow." This condition was a great handi-
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cap to the speed of the work. None of the

workers was able to benefit by the bonus sys-

tem, which is a feature of the snow-fighting

scheme. The solid, compact nature of the

material also prevented any general use of

sewers for snow removal, another prominent

feature of Commissioner Fetherston's plan.

However, a number of the large size sewers

were utilized, but it was considered inad-

visable to risk clogging the smaller drains by

chunks of the heavy, icy material.

Western Society Protests Against

Abuse of Investigating Engineers

Following "a torrent of fretful rebuke and

personal insinuation" by certain members of

the Sanitary District, by the Chicago City

Council and by the newspapers, against the

individual members of an engineering commis-

sion investigating the water power develop-

ment of the Sanitary District of Chicago, the

Western Society of Engineers passed resolu-

tions on Feb. 2 deprecating the attempt to

abuse engfineers who were apparently trying

to do their duty to the public in setting forth

the facts as they found them.

The controversy concerned the commission's

conclusion that higher rates for electrical cur-

rent should be charged the city to make the

Lockport hydroelectric plant stand on its own
feet. The interests opposed to higher rates

vented their spleen on the engineers, Lyman
E. Cooley, L. K. Sherman, W. A. Artingstall

and John Ericson. The society made it clear

that it did not enter into the merits of the re-

port, but did deprecate the way the engineers

were treated.

The Engineer's Duty

For the benefit of the public officials, who
were conspicuous in the controversy, the so-

ciety stated its ideas with reference to the

proper relations with eng:ineering advisers, a

matter it considered of vital import to the

public welfare, as follows:

1. That an engineer's first duty to his client

is to tell him the truth, no matter where it may
lead, or how unpalatable it may be.

2. That engineering and engineering eco-

nomics are subject to natural laws which can-

not be altered to suit the whims of human na-

ture.

3. That the most serious disgrace that can

come to an engineer is to conceal, pervert or

distort natural and economic law, either to

please a client or temporarily advance his own
interests, and so ultimately lead his client

into difficulties.

4. That an experienced engineer of stand-

ing ranks as a confidential professional ad-

viser, feeling keenly his responsibilities, and
whose integrity and conscientiousness when
properly established, should be appreciated and
upheld by his client.

5. That engineers, while not infallible or
superhuman, are more apt than laymen to be
right in their findings on engineering facts
and economic truth connected with engineering
matters.

Finally the society pointed out that if the
findings of an engineering report are open to

question, there are a number of proper and
dignified procedures that can be adopted to

check its conclusions.

Illinois Utilities Commission Handles

3000 Cases in 1914
The State Public Utilities Commission of

Illinois has closed its first year of work and re-

ports receipts of $510,173 and expenditures of
$180,000, including all salaries and the fitting

up of offices in Springfield and Chicago. Over
3000 cases were considered during the year
and approximately 500 formal cases were
heard. Eighteen appeals were taken from the
decision of the commission. Nine of these ap-
peals were heard in the circuit court of San-
gamon County at Springfield and in no case
was the decisic^ of the commission reversed.

Hot Chemicals and Concrete

Formed Slag at Edison Fire

Rumors That Concrete Had Fused are Disproved

by Investigations of Engineering Record's

Representative

Wild rumors were in circulation in New
York City last week that concrete at the

plant of Thomas A. Edison, Inc., at West
Orange, N. J., had fused in the fire of Dec.

9 and "run like water." As it was difficult

to believe these rumors, a representative of

the Engineering Record was sent to the plant

to examine the "fused concrete."

The phenomenon had taken place in Build-

ing 12, which had been used for the storage

of chemicals. As far as could be ascertained

the chemicals were soda, potash, formaldehyde,

SLAG formation; NOT "FUSED CONCRETE''

carbol or carbolic acid, ortocreosol and others.

The wooden barrels and boxes were quickly

consumed by the fire and the first story, which
has small windows near the ceiling only, then

contained a boiling mass of chemicals, which
became so turbulent as to boil over the window
sills.

In the meantime the fire in the basement,
which is about 10 ft. high and located above
ground, had become hot enough to make the

concrete practically incandescent. The boil-

ing chemicals pouring over this superheated

concrete combined with the latter to form a
silica slag, greenish in color, which on the

underside of the beams congealed into stalac-

tites. The accompanying photograph shows
the slag formation on one of the exterior

columns and adjacent beams of the first floor.

The concrete pedestal in front of the column
served as one of the foundations for a frame
building, which was completely destroyed.

Hole Burnt Through Slab

The action of the chemicals on the slab

of the first floor system was similar to that
on the exterior girders and columns, in one
place eating a hole through the slab. That
the action was from the top of the slab and
was not due to the gases in the basement is

shown by the fact that the edges of the hole

are practically vertical, while if the hole had

been burned from below these edges would
have been tapering, thus making the hole at
the top of the slab smaller than at the bottom.
The superheated gases from boiling chem-

icals in the basement had a disintegrating
action on the underside of Ijhe slabs and beams.
A slag was formed, and "stalactite" forma-
tions are in evidence practically everywhere.
In places the steel reinforcement was laid

bare, and in such cases is covered with a
bluish slag. This slag is very hard and
brittle and has a consistency similar to that
of the common hammer slag, formed when
iron or steel is worked on an anvil. In no
instance has the steel fused or melted, which
seems to be a proof that the concrete did not
fuse. On the ground below the hole in the
slab there is a large pool filled with a green-
ish fluid. This fluid is still dripping through
the hole from the first floor and in places where
it drops on the steel reinforcement chemical
action is evident. Just what the fluid contained

could not be determined. The whole building

smells strongly of carbolic acid.

All Stalactites Are Not Slag

The interior of the basement is blackened

by smoke and it is impossible to tell by mere
observation whether or not all the stalactites

are of slag. Some of them are not, as dis-

covered by the representative of the Engineer-

ing Record by breaking off a few. The
chemicals have run down through holes for

lighting wires and formed stalactites, the in-

terior of which is white with a tinge of yellow

in places. On the outside of the building,

where such chemical stalactites have been ex-

posed to the weather, chemical action has taken

place and the soot has been removed. These

stalactites seem to be either pure potash or

soda or possibly a combination of both.

After the discovery of this disintegration in

Building 12, a careful examination was made
of the other structures, with the object of

learning whether or not similar action had
taken place elsewhere. It is stated that in

Building 24 small stalactites have been found
along beams and girders in the ceiling of the

third floor, where large quantities of wax for

phonograph cylinders were stored. These

stalactites have not been examined, but it is

believed that the action was similar to that

in Building 12.

The committee of the National Board of

Underwriters, which is investigating the fire,

has asked the co-operation of the Bureau of

Standards in investigating the action of the

chemicals on the concrete.

Canadian Society Elects F. C.

Gamble President

At the annual meeting of the Canadian So-

ciety of Civil Engineers in Montreal, Jan. 26,

27 and 28, Francis Clark Gamble, chief engi-

neer of the Department of Railways for the

Province of British Columbia, was installed

as president of the society. Mr. Gamble, who
is a native born Canadian, is an alumnus of

the Rensselaer Polytechnic Institute, and has

been prominent in Canadian railway engineer-

ing since 1870. He succeeds Matthew J.

Butler.

At the first session the committee on rein-

forced concrete submitted a report. The mem-
bers residing in Montreal entertained the visit-

ing members at a luncheon in the Windsor
Hotel. The address of the retiring president

was delivered in the afternoon, and in the even-

ing a smoker was held in the society's rooms.

On Wednesday morning the members visited

the new development of the Cedar Rapids

Power & Manufacturing Company on the St.

Lawrence River, and the Angus shops of the

Canadian-Pacific Railway. The afternoon was
devoted to reports of the various committees,

and the annual dinner was held in the evening.

The report of the Council for 1914 showed

an increase of 265 members over the previous

year, 3059 being the total present member-
ship of the society.
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Urge Engineers for Illinois

State Board of Health

Illinois Society of Engineers and Surveyors at An-

nual Convention Discusses Many Problems

Affecting the Welfare of the Profession

A sanitary engineering staff for the Illinois

State Board of Health will be created if rec-

ommendations made by the Illinois Society of

Engineers and Surveyors at the Springfield

meeting, Jan. 27, 28 and 29 are adopted. Mr.
Drake, secretary of the board, requested ac-

tion inasmuch as there is continual call for

advice on problems relating to sewage treat-

ment, garbage disposal and ventilation, mat-

ters which the State Water Survey, the Rivers

and Lakes Commission and Natural History

Survey do not cover. It was brought out that

the efforts of a legislative committee on effi-

ciency to combine the 130 commissions in the

State into 12 departments has little chance for

successful consummation this year.

Other activites of the society along the line

of public questions affecting the engineer were

as follows:

A protest was made against engineers in

the employ of the State or Federal Govern-

ment undertaking private work at fees not

commensurate with , the service rendered. A
committee to establish a minimum rate sched-

ule will report at the next meeting.

Inferior concrete materials have been used

and aggregates have been imported in large

quantities from other States. An increased

appropriation, therefore, was urged for the

State Geological Survey to enable it to aug-
ment its efforts in locating and examining con-

crete materials in Illinois.

By constitutional amendment a standing

committee on legislation was provided for. 'Its

duties will be to watch the course of possible

legislation affecting engineers adversely as

well as to help in the passage of meritorious

bills.

Oppose Waterway Project

An attempt to get the unqualified approval

of a $3,075,000 8-ft. waterway project on the

Dlinois River, which a special State board, of

engineers has considered feasible, met with

opposition. The committee on resolutions

headed by Prof. Ira O. Baker had recom-

mended careful consideration by a committee
which was to bring in a report at the next

meeting, or sooner if possible. The appoint-

ment of such a committee with instructions to

report in 30 days was finally recommended.
Thirteen papers on pavements and roads

filled the program at two of the five sessions,

the sixth session as scheduled on Friday after-

noon not being held. W. G. KirchoflFer pro-

posed to pave streets with one gutter only and'

build that in the center of the roadway. For
a 46 ft. width he proposed a 6-in. inverted

crown which he asserted would economize as

to catch basins, obviate deep gutters for storm

flows and necessity for any curbs in residential

districts, concentrate the water flow, give an

aesthetic appearance to the street, facilitate

cleaning, and divide the traffic. So far Mr.

Kirchoffer has not built such a street.

Experience with vertical fiber shallow brick

covered with a thin asphaltic coat was outlined

in a paper by G. E. Johnson, of Fall River,

Neb.
A %-mi. concrete road of exceptional thick-

ness on a 7 per cent grade ascending Mar-
quette Hill, La Salle, was described by B. H.

Piepmeier.
Benjamin Jordan presented some interesting

facts on the distintegration of macadam roads

under dry weather conditions and abnormally

heavy loads. He concluded that all the voids

down to the base must be filled with screenings

well rolled in.

Municipal papers included descriptions of

the Springfield water supply, the sewer system

of Alton, the selection of deep well pumps and

the water supplies of Illinois.

In a description of the Soutfi Quincy Levee

District, a $250,000 proposition for reclaiming

Mississippi River bottom land at a cost of

$45 per acre, Edmund T. Perkins, engineer of
the project, stated that despite the unusual
high cost the bonds had been sold easily at 95.
This was due in his estimation to the carte
blanche instructions given the engineers to
provide for complete internal drainage at the
start.

Next year the society will meet at Urbana
under the following officers: President, W. S.
Shields; vice-president, Paul Hansen; trustees,
B. H. Piepmeier and H. L. Fixmer; secretary,
E. E. R. Tratman, Wheaton, 111.

Forty-Foot Waves Smash California

Bulkheads and Piers
Waves 40-ft. high, breaking against bulk-

heads and piers along the coast of southern
California pn Jan. 30, damaged property to the
extent of $400,000. The greatest destruction
occurred at high tide when ground swells from
the gale were converted into huge combers.
About 1600 ft. of the Standard Oil Company's
pier at El Segundo was destroyed, the loss be-
ing estimated at $150,000. One mile of con-
crete bulkhead and sidewalk at Long Beach,
costing $100,000, and a $25,000 residence were
shattered. The new end of the $50,000 Wind-
ward Avenue pier at Venice, in addition to

other piers and buildings, was destroyed. At
Redondo half a mile of sidewalk and a score of
cottages gave way before the onslaught of the
sea; the loss was $10,000. Five hundred feet
of the old Santa Monica long wharf are totter-

ing. At the San Pedro breakwater waves broke
an oil main and 600 bbl. of oil escaped into the
harbor.

Ready to Build 1^-Mile Causeway
at Corpus Christi, Texas

With contracts let and construction mate-
rial and equipment already on the ground,
work will begin immediately on the causeway
which will connect Nueces and San Patricio

counties, in Texas. The causeway will be 1%
mi. in length. It will cross the mouth of

Nueces Bay, connecting Corpus Christi xyith

Portland, and forming a link in the highway
to San Antonio. The cost of the project is

approximately $165,000. The contractors are

W. L. Pearson & Co., Inc., of Houston; Bart-

lett & Ranney of San Antonio are the consult-

ing engineers representing Nueces County
One-half mile of this causeway will be of

concrete bridging, consisting of seventy-six

reinforced-concrete spans and one 35-ft. draw
span. The width of the bridge will be 19 ft.

between curbs. The remainder of the cause-

way, 1% mi. long, will be a shell fill, with a

40-ft. width at the top and a 120-ft. width at

the base. This fill will be protected by riprap

and brush mats.

San Patricio County has voted $50,000 for

the construction of the northern approach to

the causeway and for connecting roads.

Chicago Has Permanent Railway

and Contractors' Exhibit

In order to have a permanent display in

Chicago of railway and contractors' supplies

one entire floor of the new Lytton Building

has been turned over to the Railway & Con-

tractors' Supply Permanent Exhibit. A num-
ber of prominent out-of-town companies have

rented booth space and make this their ex-

clusive Chicago office. Allen Sheldon h
manager.

War Halts Competition for Swedish

Harbor Plans

The international competition for plants to

enlarge the harbor of Helsinborg, Sweden, has

been postponed because of the Swedish mobil-

ization. The German member of the commit-

tee for awarding the prizes, R. Weyland, har-

bor director at Stettin, Germany, is now serv-

ing his country in a military capacity and has

informed the committee of his inability to be

present at the committee meetings. The pro-
gram for this competition was announced in

the Engineering Record of Jan. 17, 1914, Cur-
rent News, page 32.

To Allow Railroads to Own Brook-

lyn Marginal Terminals
Railroad ownership of stock in marginal

railway terminals in Brooklyn and Queens,
New York City, will become possible if a bill

introduced in the State Legislature Jan. 28
becomes law. The fate of the Brooklyn water-
front railway for another year hinges on this

bill, as the city lacks the funds to carry out the
improvement without help from the railroads.

A similar bill was vetoed last year by Governor
Glynn.

Boston Drydock in Tangle
Attorney General Attwill of Massachusetts

has ruled that the former port directors of
Boston had no legal authority to enter into
contract for the construction of a drydock in

South Boston, although these contracts were
ratified by Governor Foss and his council.

In his opinion the attorney general concludes
that the docks referred to in legrislation pre-
viously enacted are only those incident to the
use of piers. About $300,000 has already been
expended on this drydock. It is expected that
the board will either apply for permissive
legislation by direct petition, or will report to
Governor Walsh asking for a special message
on behalf of the project authorizing the com-
pletion of the work.

Committee Wants Information on
Bearing Value of Soils

Fifty-nine questions relative to the bear-
ing power of soils are asked in a leaflet sent
out by the special committee of the American
Society of Civil Engineers. Fifteen questions
relate to tests of bearing value, thirty-two to

data from existing structures and twelve to
local practice. In each case the committee de-
sires full information as to time and place,
and name and address of person furnishing the
information, and also samples of soils described
in the data. Information should be sent to
R. A. Cummings, chairman of the committee,
221-225 Fourth avenue, Pittsburgh.

Oregon Bill Favors Competition in

PavingjBids
A bill will be introduced in the Legislature

of Oregon to amend the State road law by re-

quiring that no contracts for constructing
State or county highways with hard-surfac-
ing shall be awarded unless specifications for
all kinds of standard paving be first adopted
so that competitive bids may be received. A
resolution declaring for the support of such a
measure was offered at the last meeting of
the Portland Realty Board.

Six Safety Measures Decided Upon
for New York Subway

Six measures to increase the safety of the
New York subway have been definitely de-

cided upon, according to a report made to the

New York Public Service Commission, First

District, by Alfred Craven, chief engineer,

whose department has been investigating the
subject since the recent subway fire and
blockade. There will be required (1) a sec-

ond telephone system, entirely distinct from
the company's present private system, and
properly separated from the power cables;

(2) an additional lighting system from an
outside source, and a rearrangement of the
present lighting system, to prevent failure of
all lights by a breakdown of one plant; (3)

a separate source of power supply for the

ventilating fans to be installed so as to be
automatically available in case the power from-
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the substations fails; (4) ventilation from the

manholes to the surface of the street, so that

smoke and gases will escape through these

openings; (5) a thorough and complete seg-

regation of high and low tension cables and
lighting and signal cables; (6) increased

emergency exit facilities through the ventilat-

ing chambers to the street.

Other means for increasing the safety and
reliabUity of the subway are under considera-

tion, but sufficient progress has not yet been

made to enable the chief engineer to outline

the plans.

Los Angeles Highway Commission

Completes $4,500,000 System

The Los Angeles County Highway Commis-
sion which has supervised the construction of

300 mi. of roadway provided for in the bond

issue of 1908, has submitted its final report to

the Board of Supervisors and asked to be dis-

missed. The original bond issue was for $3,-

500,000, but this was later increased by

^700,000 when the commission secured ap-

proval of the change in standard width of

macadam road from 16 to 20 ft. Additional

money came from premiums in the bonds and

as grifts. The members of the commission were
David K. Edwards, D. C. Teague and W. A.

Gillette.

Court Upholds Miami Conservancy

Procedure

Legal obstacles to the formation of the

Miami conservancy district, including Dayton,

Ohio, and vicinity, were probably removed by

the decision on Jan. 27 of the Court of Appeals,

bolding the writ of error procedure of the

petitioners for the formation of the district to

be correct and ordering the ten judges of the

court of common pleas, sitting as a conservancy

court, to take evidence, in accordance with the

law, upon the necessity for the formation of

the district. The objectors have seventy days

within which to carry the case to the Ohio

Supreme Court, but since that body on Dec.

15 upheld the constitutionality of the act and,

by implication, indicated that writ of error

proceedings, and not appeal, were proper in

carrying the case above the conservancy court,

it is generally believed that the formation of

the district will shortly be begun. A majority

of the judges of the conservancy court are

known to favor the organization of the district.

While the legal obstacles seem thus to be

removed, the objectors are working from an-

other direction to stop the plans. They have
caused the introduction of a bill amending the

conservancy act, which will, if adopted, pre-

vent the carrying out of the plans of the Day-
ton Flood Prevention Committee, and, further,

emasculate the act by making its operation
cumbersome. The Dayton plan would be spe-

cifically ruled out by forbidding the construc-
tion of reservoirs, while directors for the
conservancy district would be elected by the af-

fected counties as a whole, instead of by the
citizens of the sections to be included within
the district. Since the conservancy act i.= re-

placing the antiquated ditch laws, many con-
servancy districts will be organizing, imposing
on the electorate the duty of selecting many
conservancy directors, whose duties would be
local in character and with whom the voters
of the county as a whole would have nothing
to do.

per day. The committee is to report at the

next meeting. A resolution urging the State
Legislature to accelerate the work of the

United States Geological Survey by granting
an appropriation sufficient to permit the state

geologist to co-operate with the Federal body
in Michigan, was adopted.
Among the principal papers presented were

the following: "Interstate Water Question"
by L. G. Carpenter, Denver; "The Commission-
Manager Plan of City Government," by C. E.

Chappell, city manager, Jackson; "Failure of

Sewer-Pipe Construction in Deep Trenches,"
by W. W. Brigden, Battle Creek; "The Use of

Sulphite Liquor as a Road Binder," by J. J.

Cox, Ann Arbor, and "Cost Data on Concrete
Chimney Construction," by K. E. Norton, Cold-

water. A joint meeting was held with the De-
troit Engineering Society in Ann Arbor,
Jan. 20.

The election of officers resulted as follows:

President, Delmar Teed, Cadillac; vice-presi-

dent, George W. Bissell, Michigan Agricultural

College ; secretary and treasurer, S. J. Hoexter,

Ann Arbor; directors, E. C. Rich, Lansing;
L. C. Smith, Lansing; T. O. Williams, Grand
Rapids.

Michigan Society Would Regulate

Practice of Engineering
Resolutions advocating that no engineer be

allowed to practice in Michigan unless he is a
graduate of an approved school or able to pass
a State examination, were referred for action
to a committee of the Michigan Engineering
Society at the annual meeting of the associa-
tion in Ann Arbor, Jan. 19-21. Resolutions
also were presented urging that the pay of
«ounty surveyors be mereased from $4 to $6

Indiana Engineers Propose Affiliation

of Societies

Some working affiliation between the In-

diana Engineering Society and the Indiana

Water Supply and Sanitary Association will

be attempted in 1916 if the advances of the

officers of the former organization meet with

favor by the sanitarians. Many individuals

are staunch supporters of both organizations,

and they feel that the professional interests

of both will be materially advanced by a suf-

ficiently close affiliation to avoid duplication of

effort, and the expense incurred by members in

attending two conventions. The adoption of

the means by which the above proposition may
be initiated is, to the outsider, one of the most
important steps taken by the Indiana Engi-

neering Society at its annual meeting Jan. 21,

22 and 23, in Indianapolis.

This society has adopted the laudable scheme
of sending out in advance of its convention

such papers and reports as are available. Al-

though this afforded several men the chance to

abstract their papers or reports, few of them
did so. As a consequence President Albert

Smith was confronted with the task of cram-
ming into five sessions the reading of most of

the scheduled twenty-nine papers and nineteen

reports. The task was successfully accom-

plished, but not without some lag of interest

on the part of the audience.

A proposed engineer's license law and a

proposed bill to define the qualifications and
compensation of city engineers received some
attention, but were referred to the legislation

committee when C. C. Brown, chairman, ex-

plained that there was no chance for the Legis-

lature now in session to take up either bill.

Reports of the committees, in most cases,

consisted of a resume of the subject for the

year with particular reference to Indiana.

For example, the water supply committee gave
information on the installations in the State

of new supplies or new equipment, and then

briefly outlined some of the more striking de-

velopments.
Valuation, a fruitful source of discussion a

year ago, was treated mildly and with little

contentious debate, in three papers; W. J.

Huddle on "Analysis of Unit Cost," H. 0. Gar-
man on "The Computation of a Rate" and
A. R. Holliday on "Economic Phases of Valua-
tion Engineering."
The mechanical engineers held sway onq

. whole session, A. E. Ahara, general superin-
tendent of the Dodge Manufacturing Company,
giving a masterful exposition of the efficiency

movement in machine shop practice. Striking
statements with reference to the itinerancy of

skilled, as well as unskilled workmen, were re-

ceived with amazement. The yearly change in

the personnel of many machine shop forces
exceeds 100 per cent. The same condition ob-

tains abroad.

"!Prof. W. K. Hatt explained the work of the
Indiana Flood Commission and the bill now be-

fore the State Legislature to establish a board
of control to which will be referred plans for

the prevention of and protection from floods.

The society later approved this bill and urged
its passage.

George E. Martin detailed an interesting

traffic census taken on V2 mi. of gravel road on
a levee between Lafayette and West Lafayette,
over which 27,000 vehicles per week, three-

fifths of which were automobiles, passed.

Maintenance of the road in good condition by
sprinkling and constant attendance to raveled

spots, all at a cost of $150 per month, is a
record of note.

Prof. L. W. Wallace detailed experiments
on the possibility of fire from locomotive
sparks. The maximum number of sparks fall

45 ft. from the center of the track and prac-

tically none were collected at 150 ft.

The following officers were elected: Presi-

dent, A. E. Ahara; vice-president, U. S.

Hanna; trustees, C. H. Hurd, W. J. Schoon-
over and Albert Smith.

News of Engineering Societies

The Idaho Society of Engineers held its

sixth annual convention at Boise, Jan. 26 to 28.

The Civil Engineers' Society of St. Paul,

Minn., held its annual dinner at the Commer-
cial Club Jan. 30.

The Indiana Sanitary and Water Supply
Association will hold its eighth annual conven-
tion in Indianapolis Feb. 23 and 24.

The Minnesota Surveyors' and Engineers'

Society will hold its annual meeting in St.

Paul, Minn., Feb. 19 and 20. G. H. Herrold,

City Hall, St. Paul, is secretary.

The Brooklyn Engineers' Club, their guests
and ladies were entertained by the Brooklyn
Union Gas Company on Feb. 4 in its newly
equipped gas demonstration building.

The New England Waterworks Association

will hold a regular meeting Feb. 10 at the

Hotel Brunswick, Boston. Committee reports

on meter rates and filter statistics will be dis-

cussed.

The Vancouver Branch of the Canadian
Society of Civil Engineers at its regular meet-
ing on Jan. 21 heard an illustrated paper on
"Street Railway Track Construction" by H. J.

Tippett.

The Brooklyn Engineers' Club was addressed
Jan. 28 by Robert Grimshaw on organization

work. Dr. Grimshaw has spent the last twenty
years in Germany on railway organization

work, and the paper compared German and
American railway systems.

The American Society of Agricultural En-
gineering at its last annual meeting elected

the following officers for 1915: President, H. H.

Musselman; first vice-president, J. E. Wag-
goner; second vice-president, L. W. Ellis; sec-

retary-treasurer, F. M. White.

The National Fire Protection Association,

New York Chapter, will hold a meeting Feb.

8, when E. J. Moore, secretary, special com-
mittee on Edison Fire of the American Con-
crete Institute, will deliver an illustrated lec-

ture entitled "The Edison Fire."

The Louisiana Engineering Society at its

annual meeting, held Jan. 9 in New Orleans,

elected the following officers for the ensuing

year: President, L. C. Datz; vice-president,

Samuel Young; secretary, W. T. Hogg; treas-

urer, E. H. Coleman; director, 0. K. Olsen.

The Montana Institute of Municipal En-
gineers at its third annual meeting, held Jan.

19, 20 and 21 at Helena, elected the following

officers: President, C. E. Durland; vice-presi-

dent, C. W. Helmick; secretary-treasurer,

C. C. Widener; directors, M. L. Morris and
F. C. Snow.

The Virginia Roadbuilders' Association will

hold its fourth annual convention at Richmond
Feb. 9 and 10. The convention will be ad-

dressed by G. P. Coleman, State highway com-
missioner of Virginia, and by other State en-
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gineers. The ccmvention will inspect road and
paving work now under con^ti-uction in Rich-
mond and vicinity.

The Civil Engineers' Club of Seattle, Wash.,
at its last regular meeting elected the follow-
ing officers: President, E. B. Hussey; vice-
president, C. H. Criswell; secretary, J. T.
Dovey; treasurer, H. L. Bushell; members of
the executive staff, three-year terms, L. W.
Shively, A. L. Bowen and E. B. Crane; two-
year term, D. O'Leary; one-year term, R. M.
Evans.

The Engineers' Society of Western Pennsyl-
vania, at its meeting in Pittsburgh, Jan. 19,
heard an address by E. E. Haslam strongly
recommending the Pymatuning reservoir
project. The following officers were elected
for the ensuing year: President, A. Stuckl;
vice-president, Alexander L. Hoerr; treasurer,
A. E. Frost; directors, William Hoopes and
John S. Unger.

The Cornell Society of Civil Engineers held
its tenth annual banquet at the Hotel McAlpin,
New York, on Jan. 22. Charles D. Marx,
president of the American Society and an
alumnus of Cornell, was the guest of honor.
Among the speakers were Professor George P.
Swain, of Harvard, and James H. Edwards,
assistant chief engineer of the American
Bridge Company.

The Illinois Society of Engineers and Sur-
veyors held its thirtieth annual meeting at
Springfield, 111., Jan. 27, 28 and 29. Twenty-
two papers on various engineering, construc-
tion and design topics were presented. Sur-
veying instruments, drawings, photographs
and construction materials and equipment were
on exhibit. In addition to the annual dinner
an automobile inspection trip of Springfield's
industries was added to the social side t)f

the program.

The Arkansas Engineering Society at the
annual meeting, held Jan. 18 and 19 at Little

Rock, elected the following officers for the
ensuing year: President, Julius J. Knoch; vice-

president, Alfred M. Lund; secretary-treas-
urer, William J. Parkes; directors, John A.
MacCrea and Charles H. Miller. A special
committee was appointed to urge upon the
members of Congress from the State the im-
portance of an increased appropriation for the
Coast and Geodetic Survey.

The American Concrete Institute will hold
its eleventh annual convention in Chicago Feb.
9 to 12. The convention will consider the sub-
jects of concrete roads and bridges, rpinforced
concrete tests and design, concrete- in archi-
tecture, and concrete plant, management and
costs. Among others the convention will hear
addresses by C. A. P. Turner, T. A. Smith,
of the Turner Construction Company; William

'

P. Anderson, of the Ferro-Concrete Construc-
tion Company, and Alfred D. Flinn, of the
New York Board of Water Supply. The con-
vention will overlap the eighth annual Chicago
cement show, which will be held Feb. 10 to 17.
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Personal Notes

Walter E. Skelton has been i.iappointed city

engineer of Salem, Oregon.

Charles J. Bennett has been reappointed
State highway commissioner of Connecticut
by Governor Holcomb.

John N. Carlisle has been superseded as

commissioner of the New York State highway
department by Edwin A. Duffy,

Capt. Harold C. Fisk'e, Corps of Engineers,
U. S. Army, is relieved from duty at Pitts-

burgh and will proceed to Vicksburg, Miss.

Edmund T. Perkins, consulting engineer of

Chicago, has been appointed engineer for the

Green Bay drainage district in Lee County, la.

O. H. Tittman, superintendent of the U. S.

Coast and Geodetic Survey, has been elected

president of the National Geographic Society.

X. H. Goodnough has been reappointed chief

engineer and director of sanitary engineering
of the State Board of Health of Massachusetts.

* lu
^^^^ ^^^ ^^^^ appointed chief engineer

of the Port of Seattle. Wash. He has been
for some time acting chief engineer of the port.

Civil Engineer L. P. Bellinger, U. S. N has
been transferred from the navy yard at Ports-
mouth, N H., to the naval ' station at
Cavite, P. I.

C. Brannon, assistant engineer of the Chi-
cago & Eastern Illinois Railroad, Chicago, has
been appomted division engineer of that road
at Evansville, Ind.

R. N. Hydson, general manager of the
Louisville & Atlantic Railroad, has been
elected president of the Louisville, Henderson
& St. Louis Railway to succeed L. J. Irwin,
deceased.

B. F. Beckman, superintendent of the Fort
Smith & Western and the St. Louis, El Reno
& Western railroads, has been appointed en-
gineer of those roads with headquarters at
Fort Smith, Ark.

Hering & Gregory, consulting engineers, of
New York City, have been retained by the
Board of Contract and Supply of Albany, N.
Y., to prepare plans for a sewage pumping
station for that city.

F. M. Miller, formerly county surveyor of
Nevada County, Cal., and city engineer of
Grass Valley, Cal., has been appointed to
an engineering position with the State Depart-
ment of Corporations.

James F. Donovan, supervisor of the Lehigh
Valley Railroad at Delano, Pa., has been ap-
pointed division engineer, with headquarters
at Hazleton, succeeding T. J. Burke, who is

transferred to the operating department.

Cecil N. Haggart has been appointed bridge
and structural engineer to the Lake Erie and
Ohio River Canal Board. Mr. Haggart will
undertake the preliminary design and esti-

mates for the structural work on this project.

Capt. Warren T. Hannum, corps of engi-
neers, U. S. A., is relieved from duty with
the third battalion of engineers at Fort
Shafter, Honolulu, and assigned to duty as
assistant to the department engineer at Hono-
lulu.

Capt. W. Willing, Corps of Engineers, U. S.

Army, is relieved of duty with the First Bat-
talion of Engineers, and at Washington Bar-
racks, D. C, to take effect March 1, and will

proceed to St. Louis, Mo., for assignment to

duty.

H. Whitford Jones, of the engineering firm

of H. Whitford Jones & Company of Cleve-

land, has been selected by the city of Youngs-
town, Ohio, to represent the city as arbitrator

in connection with the readjustment of light-

ing rates.

Edward P. Burch, a graduate of the Uni-

versity of Minnesota, who assisted in the re-

cent valuation of the Street Railway Coin-

pany of Detroit, has opened an office as con-

sulting engineer in the Dime Bank Building

of that city.

E. T. Reisler, division engineer of the Le-

high Valley Railroad of Buffalo, has been

transferred to Auburn. He is succeeded by
L. P. Rossiter, formerly assistant engineer.fpr

the Chicago, Rock Island & Pacific Railroad at

Manly, Iowa.

George W. Tillson, consulting engineer of

the Borough of Brooklyn, New YorR City, has

recently given a course of six lectures on street

paving at Harvard University in connection

with Professor Geo. C. Whipple's CQilrse in

municipal administration.

C. K. Clark has been appointed city n«in-

ager of Tucson, Ariz. Mr. Clark was recently

engineer for several of the large water com-

panies of the Imperial Valley. He was for

six years division engineer on the Southern

Pacific Railroad at Tucson.

H. C. McRae, division engineer in charge

of the disposal plant at Black River for the

Baltimore Sewerage Commission, has resigned

that place to make an investigation of the col-

lection and treatment of sewage in Detroit

for the International Joint Commission.

Obitxiary Notes
Horatio M. Forrest died Jan. 18 at Winni-

peg, Manitoba. He was locating engineer on
the original survey for the Canadian Pacific

Railroad, and was afterward government in-

spector of railways, and district engineer on
the Canadian Northern.

James T. Branchfield, a contracting engi-
neer of Chicago, died at his home in that city,

January 22. Mr. Branchfield's early experi-
ence was obtained as a member of the engi-
neering departments of the Chicago & North-
western and Santa F6 railroads. He left the
Sanitary District of Chicago about 10 years
ago and went into contracting work for him-
self. He was a member of the Western So-
ciety of Engineers.

Civil Service Examinations
California State.—Examination will be held

Feb. 19 and 20 for construction engineer,
$1800 to $2400 per annum, in Sacramento, Loa
Angeles and San Francisco. Applications
close Feb. 13.

Examination will be held Feb. 19 and 20 for

civil engineer, $1200 to $1800.
Examination will be held Feb. 26 and 27 for

engineering draftsman, $1200 to $1^00.

The last two examinations are to fill va-

cancies with the highway commission, the de-

partment of engineering and the state harbor
commission. For full information address

the State Civil Service Commission, Sacra-

mento, Cal.

City of Chicago.—An examination will be
held Feb. 10 for heating and ventilating en-

gineer, $1920 to $2400. The office of the Civil

Service Commission of Chicago is Room 610,

City Hall.

United States—The following examinations
will be held March 10:

Aid, coast and geodetic survey. Computer,
coast and geodetic survey. Copyist topographic
draftsman, departmental service. Junior en-

gineer, draftsman, engineering department at

large. Topographic draftsman, departmental
service. Surveyor, Philippine service. Super-

intendent of construction, supervising archi-

tect's office.

The following examinations will be held

April 14:

Civil engineer and draftsman. Copyist

draftsman. Navy department. Mechanical
draftsman, Panama Canal service. Ship
draftsman. Navy department. Topographic
draftsman, Panama Canal service. Engineer,
Indian service.

Application forms and full information may
be obtained from the U. S. Civil Service Com-
mission, Washington, D. C, or the secretary,

of the Board of Examiners at the following

named places: Post office, Boston, Mass.; Phil-

adelphia, Pa.; Atlanta, Ga.; Cincinnati, Ohio;

Chicago, 111.; St. Paul, Minn.; Seattle, Wash.;
San Francisco, Cal.; Custom House, New
York, N. Y.; New Orleans, La.; Old Custom
House, St. Louis, Mo.
An open competitive examination is also an-

nounced for designing engineer, $2000 to $3000

a year. Candidates will not be assembled for

examination, but will be rated on education

and experience. Five years of irrigation ex-

perience are required, of which two years must
have been spent in preparing original designs

or in reviewing submitted designs for irrigfa-

tion projects. Persons desiring to take the

examination should apply at once for form
1312 to the United States Civil Service Com-
mission, Washington, D. C, or to one of the

secretaries of the United States Civil Service

Board at the above list of places, and should

file his application with the commissioner at

Washington prior to the close of March 2.

Examinations Previously Announced
See Eng.

Date. Record.

Feb. 23-27—Assistant engineer and
draftsman, city of Phila-

delphia Jan. 30
Feb. 24-25—Hull draftsman. United

States Jan. 30
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TRENCHING MACHINE WHICH EXCAVATED EARTH !• uK 2-/2 CLiNltj A iAKU

Dry Excavator Handles Dirt at

2H Cents a Yard

At a rate of nearly 100 yd. an hour, and at

a cost of slightly over 2% cents per cubic

yard, the trenching machine illustrated here-

with excavated 30,960 cu. yd. in thirty days

from a dry ditch near Tuscola, Mich. Twenty-
five per cent of the cost figured was for mov-
ing the machine to the job and setting it up,

and nearly 20 per cent was for laying tracks.

For excavating the narrower sections of

ditches in open and more or less level' ground,
this machine should be able to operate almost

as cheaply as a floating dredge. One item of

saving is in the fuel used, which is kerosene.

A feature which saves time is the device for

moving the dredge ahead. This is accom-
plished by means of a chain wound perma-
nently on a separate drum, and fastened by a

simple clamp to the track ahead. It is claimed

that the operator can move the machine from
6 to 8 ft. and resume digging operations in

from 20 to 30 seconds. The track is made in

sections, designed to be handled by two men
each. The record quoted above was made
with a machine owned by Leek & Cooper,

contractors of Fostoria, Mich. The excavator
is manufactured by Wickes Bros., of Saginaw,
Mich.

Hoist a New Feature of Equipment

on Tractor

Road and highway bridge builders and con-

tractors are likely to be interested in the latest

feature to be added to the tractor—a hoist.

Hoisting operations are performed by a drum
and niggerhead attachment mounted on the
front end of the tractor, which is capable of
handling 5000 lb. at a speed of 175 ft. per
minute. The new device is being placed on
tractors manufactured by the Minneapolis
Steel & Machinery Company, Minneapolis,
Minn.

Business Notes

The Lehigh Portland Cement Company has
removed its New York offices from 261 Broad-
way to 30 East Forty-second Street.

The Greneral Equipment Company, of New
York City, has opened a Philadelphia office in

the Commercial Trust Building, with E. G.
Lewis as manager.

David A. Wright, formerly a Western dis-

strict manager for the Yale & Towne Manu-
facturing Company, has opened an office at
140 South Dearborn Street, Chicago, as a

manufacturer's agent, specializing in pneu-
matic machinery, cranes, hoists and trolley

systems.

The Ceresit Waterproofing Company, of

Chicago, has established its New York office

at 101 Park Avenue. R. E. Clarke is the

New York manager.

The Kennedy-Stroh Corporation, of Pitts-

burgh, has been formed to take over the busi-

ness of the Kennedy Manufacturing and En-
gineering Company of New York, the Stroh
Steel Hardening Process Company, the Law-
rence Steel Casting Company and the Best
Manufacturing Company, of Pittsburgh. These
companies manufactured mining, dredging,

cement making and conveying machinery,
steel castings and pipe. The president of the

new company, W. H. Schoen, was formerly
connected with the Pressed Steel Car Company.
J. E. Kennedy, who is chief engineer of the

new company, has been engaged for more
than twenty years in designing mining and
other machinery.

Trade Publications

The following companies have recently is-

sued trade publications:

The Lehigh Foundry Company, Fullerton,
Pa. Folder 9 x 12 in., 4 pages, illustrated.

Describes new design of road scarifier recently
patented.

Neptune Meter Company, 90 West Street,

New York City. 12-page booklet, 4% x 6%
in. A brief discussion of the Trident "Victor"
water meter.

The Owen Bucket Company, Rockefeller
Building, Cleveland, Ohio. Catalog 6x9 in.,

24 pages, illustrated. Also pamphlet 6x9 in.,

30 pages, illusti:ated, describing installations

of Owen buckets.

The Pelton Water Wheel Company, Inc.,

New York and San Francisco. Bulletin 8, 64
pages, showing the adaptability of water
wheels to the driving of machinery. The
pamphlet contains useful hydraulic data.

Oxweld Acetylene Company, Thirty-sixth

Street and Jasper Place, Chicago. Pamphlet
6x9 in., 24 pages, illustrated. Describes use
of oxy-acetylene welding process in repair and
construction work on gas mains, showing steel

cutting and welding of special fittings.

Oswin W. Shelly Company, Inc., New York
City, has issued a 20-page pamphlet vnth pho-
tographs of buildings of reinforced concrete
and other materials which it has constructed.

Factory and office buildings as well as dwel-
lings are represented.

Hydraulic Turbine Corporation, Camden,
N. Y., Catalog D, 8 x 10% in., 40 pages with
inserted drawings, dealing with water wheels
of the Francis type. Contains useful data on
the selection of proper hydraulic power equip-

ment with photographs and drawings of tur-

bines, turbine installations and power plants.

Tables are given of H"^' for calculating type
characteristics; of discharge and speed; ofW for calculating horsepower; and for heads
due to velocity h = v^/lg. All tables have
been prepared by or under the direction of

Robert E. Horton. Test report and efficiency

and power curves of Holyoke test 2267 are also

included in the pamphlet. For the convenience
of turbine purchasers is enclosed a loose leaf

data sheet with illustrations of various types
of wheel settings.

HOIST ADDS TO USEFULNESS OF TRACTOR FOR CONSTRUCTION WORK
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Winter Concreting Improving

IT is too early yet for congratulation on
the comparative freedom this winter from

concrete disasters due to frozen and unset
material. Possibly the remainder of the
winter will upset the present good record.
Undoubtedly, the mildness of the season and
the very much reduced volume of work are
contributing factors, but part of the im-
provement, at least, is due to the educational
campaign waged persistently for years.
Superintendents and foremen are becoming
familiar with the dangers and, also, with the
precautions that must be taken to avoid
them. It is to be hoped that the caution so
far exercised this winter may be continued,
to the end that a high record for safe con-
struction may be set.

Storm King Road

THERE is generally little of the spec-
tacular in the building of a road. The

very nature of the work robs it of the sen-
sational possibilities of the steel skyscraper
or the great bridge. Yet along the Hudson
River at Storm King Mountain, the New
York State Highway Department is build-

ing a road which has startling features.

As described on page 192, the highway is,

in reality, a shelf 400 ft. above the river,

blasted from the face of a steep rocky cliff.

To secure the topographical data it vvas

necessary to lower the locating engineers

100 ft. by rope and to mark the route rough-
ly, at inaccessible spots, by shooting, with
a small cannon, cans of paint against the

rock slope. When completed the. highway
will offer scenic beauties second to none in

the East.

Another Tunneling Record

ON the Canadian Pacific's work at Rogers'

Pass in British Columbia the breaking
of the American hard rock tunneling rec-

ord is becoming a regular monthly event.

Not content with the remarkable progress
of 817 ft. in November and 852 ft. in De-
cember the contractors, Foley Bros., Welch
& Stewart, have established the mark of

932 ft. for the west pioneer heading during

January. This is a performance which is

likely to stand for some time. It indicates

that the famous Alpine tunneling records,

generally considered unattainable in Amer-
ican practice a few years ago, are by no
means out of reach. The Canadian Pacific's

bore was through slate and the dimensions

of the heading were 7 ft. 6 in. x 10 ft.

Drilling was done from a bar which was first

placed for the top holes and then dropped

for putting in the lifters. The work was
described in detail in the Engineering Rec-

ord of Dec. 19, page 659. Rapid tunneling

is dependent upon men as well as methods

Number 7

and in no phase of construction work is
organization more important. To A C
Dennis, superintendent, and his staff credit
IS due for a remarkable demonstration of
effective team-work.

A Hard Task Well Done

MR. CARLISLE'S resignation as com-
missioner of highways of New York

should not be allowed to pass without a
word of commendation for what he has
accomplished. Coming into a department
grossly mismanaged, with politicians and
material men in the saddle, his task was not
an enviable one. Firmly and persistently,
without the publicity which might properly
have been given his work, and would have
resulted in better appreciation of it by the
people of the State, he attacked the abuses
in turn. New specifications were drawn,
merit recognized, an efficient personnel de-
veloped, and, above all, the inspection placed
on a stringent basis, guaranteeing that the
State was receiving what it was paying for.

A staff previously demoralized began to
look up, to take pride in its accomplish-
ments, to bend every energy to the securing
of good work—and that in the face of in-

adequate pay. Only those who knew the
department before Mr. Carlisle's advent can
appreciate the magnitude of the change,
can know what energies and ideals were re-

quired to develop the esprit de corps which
now obtains. The Engineering Record on
his selection regretted that the place did
not fall to an engineer; but Mr. Carlisle's

accomplishment justifies his appointment.
Probably on the technical side he would be
the first to acknowledge the assistance he
received from General Rossell, consulting

engineering to the department, and Mr.
Ricker, first deputy. Mr. Carlisle's suc-

cessor comes with a handicap. Not an en-

gineer, nor with special experience in high-

way work, he must with other qualities make
up for what Mr. Carlisle had learned.

Though the curse of political expediency

has required the change, the Engineering
Record trusts that the department will not

suffer—in fact, that, it may be the gainer.

Courting Incompetence

APROPOS of the comment on Commis-
sioner Carlisle's resignation, it is per-

tinent to protest against a bill introduced

in the New York Legislature which would

reduce the number of division engineers in

the highway department from nine to six

and their salaries from $4000 to $3000 per

annum. This would be a mistake, for on

account of the responsibility devolving on

those positions it is impossible to secure at

the lower salary the ability necessary to fill

them satisfactorily. Each division engineer

handles about a million dollara worth of
construction work each season, divided into
a dozen or more contracte. while at the.same
time maintenance funds amounting to up-
wards of $800,000 may be expended under
his direction. If the divisions are reduced
in number the responsibility will be in-
creased. Rather should the number be
increased. Moreover, it shouid be remem-
bered that the work is widely scattered,
making its supervision all the more difficult.
The legislators at Albany are largely law-
yers, familiar, presumably, with the conduct
of corporation affairs. If they will compare ^
the rank and salary of men in coiporations
charged with equal responsibility, they will
•see the inadvisability of passing the bill in
question. Not only is its passage inexpedi-
ent, but positively dangerous, for the*iter-
ests of the State must suffer if incompetent
men are at the helm. Appreciation of their
oaths, if nothing else, should require ad-
verse votes on a measure fraught with the
danger of serious results for the State.

Appealing to the Public

TWO recent instances show that the con-
stant dinning in the ears of engineers

their duty to participate in public affairs
has not been without fruit. Last week, in
Chicago, the Western Society of Engineers
adopted resolutions setting forth the ethical
relations of the engineer to his client, such
action having been prompted by acrimoni-
ous criticism of the engineers reporting on
the Sanitary District's water-pov/er devel-
opment. The society did not take sidas in
the controversy, but accepted the opportun-
ity of putting the ideals of the profession
before the public. In Kansas City, the En-
gineers' Club, a few days later, passed reso-
lutions and sent them to the Governor of
Missouri, protesting against his appoint-
ment of a judge as surveyor of Jackson
County, and requesting him to rescind his
appointment and name a competent engineer
instead. Both actions are calculated to set
the public thinking as to the status of the
engineering profession. The second, espe-
cially, will be heeded, for while a recom-
mendation that an engineer be appointed to
an executive position controlling engineer-
ing work will get a paragraph in the daily
press, a protest directed to a Mayor or
Governor classes with extraordinary- pro-
cedures and receives space accordingly. The
extent of the notice in the press, too, is

probably an index of the relative impres-
sions made upon the appointing power. As
long as political reasons remain dominant in

appointments, so long will it be desirable
to show executives that political pressure,
through the force of public opinion, will be
brought to bear upon them. The expedient
of protest, therefore, may well be made part
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of the machinery for bringing home to

officials the need for engineers on technical

commissions and as heads of technical de-

partments.

A By-Product of the College Course

COMMENT has not been infrequent on

the value to the engineer of the ability

to think while on his feet. Its importance

need not be argued, for even the student

appreciates the advantage accruing to him

who can persuade a board of directors, a

legislative committee, a city council or a

meeting of citizens. In a smaller way, rise

to prominence is not infrequently due to

influence in societies and associations which

in themselves contribute little to one's suc-

cess. The friends there made, through

ability to speak, may be invaluable in other

directions. The matter is mentioned here

because students generally neglect until too

late the opportunity afforded them in col-

lege to acquire facility in public speaking.

It is impossible to include instruction in

speaking in the engineering curriculum, but

there are in every institution debating so-

cieties that open their doors as well to the

students of the engineering college as to

those in the liberal arts courses. Unfor-

tunately, the allurements of the dancing

club are generally greater than those of the

literary society. The engineering club is

sometimes looked to for the needed practice,

but is not a satisfactory substitute. Its

ideal does not lend itself well to the schedule

which, in a debating society, gives frequent

assignments, nor are its subjects such as

stimulate debate. The engineering student,

therefore, must look outside his own college

for the training that he needs in public

speaking. He must expect it to be a by-

product of his college days.

tions and betterments, and also to increased

unit values. The report shows in striking

manner the magnitude of the Government's

undertaking of appraising all the railroads,

the necessity for great care if a correct

valuation at any one time is to be obtained,

and the never-ending task of keeping the

figures up to date after they have been ob-

tained.

profession by licensing, so that this argu-

ment fails to justify the law.

First and last, engineers must insist on
their rights. The best measure to conserve

them should prevail, and in the case dis-

cussed the Engineering Record believes that

restricted registration—confined to struc-

tural engineers—is the best.

Valuation Work Never-Ending

AN increase in value of 50 per cent in

nine years on a financially embarrassed

railroad to which little mileage has been

added is indicated by Dean Cooley's valua-

tion report on the Pere Marquette Railroad,

abstracted on page 200. Dean Cooley states

that perhaps the most obvious reason for

the marked increase is the greater care

used in making the latest appraisal. Al-

though the road is by no means one of the

largest, a good-sized organization spent six

months on the work, taking field notes where

paper records had formerly been relied

upon. The results fill ten large boxes. By
a careful study of the company's books it

was found that a number of obscure but

important items had not been accounted for

at all in the previous appraisals. Although

these appraisals were directed by Dean
Cooley and although it can be taken for

granted that, if his work was any less thor-

ough than he thought necessary, it was

because the State that employed him under-

rated the task and did not allow him suffi-

cient time or money for the work, it is now
apparent that the figures obtained fell con-

siderably short of the true value. On the

other hand, the value of the property has

greatly increased, owing to numerous addi-

Licensing as a Defensive Measure

THE activity of the architects in press-

ing laws for registration has brought

up the licensing or registration of engineers

in a new aspect. In Illinois, particularly,

the question is acute, for there engineers are

estopped from designing buildings unless

they are also architects, and licensed as

such, or have their plans approved or spon-

sored by a licensed architect. This evi-

dently is an undesirable condition, though

it has been tolerated in Illinois for at least

15 years. Sentiment in the architectural

profession plainly is in favor of licensing,

as was evident at the last convention of the

American Institute of Architects. The re-

port of the committee recommending regis-

tration was not adopted, not because of lack

of sentiment in its favor, but because it was
believed to be a matter for the considera-

tion of the local and not of the National

body. It is to be expected, therefore, that

the number of bills for licensing architects

will increase. Apparently, engineers must

be prepared to meet the situation.

There are four courses open: (1) To do

nothing, (2) to persuade the architects to

abandon licensing, (3) to urge the general

licensing of engineers, (4) to urge restrict-

ed licensing, to extend only as far as need

be as a defensive measure. The first, inac-

tion, will not appeal to anyone with pride in

his profession, or a proper interest in his

means of livelihood.

The second, to change the views of the

architects, seems hopeless. It is to be ex-

pected that they will resent interference by

engineers, despite the fact that they are

the aggressors in placing restrictions on the

free practice of the engineering profession.

The third course, general licensing of en-

gineers, is more extensive as a defensive

measure than is necessary. One does not

oppose an army corps to a single regiment.

The fourth course, licensing of structural

engineers only, thus meeting the condition

imposed by the registration of architects

but not entailing hardship on practitioners

in other branches, is an adequate and justi-

fiable course. And this, evidently, is the

conclusion reached by the legislative com-

mittee of the Western Society of Engineers.

The final conclusion of the society itself has

not yet been reached. Some members are

advising inaction ; others a campaign to per-

suade architects to recede from their posi-

tion. If the latter held hope of success, the

.Engineering Record, too, would advocate

that course, for registration, it believes,

does not accomplish the primary object of

the law—the insurance of the safety and

health of the public. That object can be

more surely attained by supervision of de-

signs and of con.struction. Moreover, un-

desirable men cannot be kept out of the

College Men on Construction Work
COLLEGE graduates make good men on

construction work if they can forget for

a while that they ever went to college. This

sounds discouraging to technical graduates

who want to enter the construction field.

They think it means throwing away the ad-

vantages of their education, and do not

appreciate that their technical training will

be a great help as soon as they have begun
to learn three things that can only be hinted

at in a college course. The first of these is

the handling of men, as applied to all classes

encountered on construction work, from
chief engineer to laborer. The second is the

handling of inanimate things and circum-

stances. The third is a full realization of

his own ignorance, and that this field, like

life, is so large that no one man can ever

hope to know fully either the men or meth-

ods of even one branch of it. A man may
follow this work for a lifetime, and at the

end learn something new from a laborer.

This is the point at which the college man
most often fails. It is very well to tell him
he must learn men and things from a new
viewpoint. He is apt to listen but still con-

sider himself a favored pupil, who has a

long start on other mortals and can attack

the problem from a superior elevation, with-

out actually soiling himself by too much
personal contact. As a matter of fact, this

idea is the college man's worst handicap, as

everyone who has tried to break in a man
burdened with this notion knows to his

sorrow. In point of usefulness and teach-

ability it puts him actually beneath the un-

trained men he looks down on. A college

man who finds he cannot change this con-

ception had better quit the field and try

something else.

For the man who is willing to drop this

feeling of superiority and go in with open

mind and the idea of making friends of

everybody on the "job," the first two les-

sons are easily learned, and his progress

depends solely on his capacity and applica-

tion. It is then that his technical education

first begins to make him valuable.

Those who are training the college man in

construction work should remember that the

latter has spent a number of years where

problems new to him have been analyzed

under trained direction. Without regard to

his class marks, if he be of good intelligence

he must have absorbed some knowledge of

the logical way of attacking a new subject.

Therefore, it is fair to expect that he will

learn faster than the untrained man. even

though it may be some time before his ac-

tual engineering knowledge becomes of use.

A man's social success with his fellow

students gives little indication flf ,»;hat he

will do in the way of making friends with

the American workman. There is a tend-
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ency to snobbishness in many of our large
colleges. The man who has failed socially

under such a system may have done so from
a number of causes which have nothing to
do with his ability to mix and get the other
fellow's point of view. On the other hand,
the man who succeeds in making himself
popular under such a system has often lost

his ability to take an interest in the affairs

of anyone who has not been trained as he
was.

As to drinking, it is not necessary or de-

sirable in order to make friends with con-

struction men. The present system in this

country has trained most of them to drink,

though many have broken away from it. All

of them know, from first-hand object les-

sons, the consequences of excess, in the way
of lost jobs, lost standing and lost earning
capacity. They secretly look down on the

young engineer who attempts to make him-
self popular in this way, and respect corre-

spondingly the man who does not.

The college man who is not afraid to go
out on a "job" and work with his hands
in order to learn starts right. For such a

man construction work offers a good field.

Such a man is always in demand, for he

proves more useful and more efficient in

the long run than men who have had only

practical construction experience.
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Commercial Effort on a^High [Plane

CHANGES of heads of commercial or-

ganizations are seldom commented upon
in these columns, not that they are not im-

portant but because this journal concerns

itself with the use of engineering products,

not with their methods of exploitation. "The

resignation, however, of Edward M. Hagar
as president of the Universal Portland Ce-

ment Company, and the election of Benja-

min F. AflHeck as his successor, are events

of much more than jnere commercial im-

portance, because of the influence these men
have had on the correct use of cement

—

a matter directly within the province of the

engineer. The company has built up a re-

markable information and inspection bu--

reau, which has served to educate those who
otherwise would not have been reached by

men of competent engineering knowledge.

True, the impelling motive was commercial,

but it was nevertheless a needed work, and

one that, if unperformed, would have re-

sulted in handicapping engineers because

of the prejudice against cement that would

have followed the inevitable failures. Fur-

thermore, the work has always been so

conducted as not to interfere with the work

of the consulting engineer.

The organization was a leader, too, in

the inspection of concrete road work ; again,

if you will, a commercial measure, but one

with an undoubted bearing on the future of

highway construction. Seeing that other

road materials had failed or had been given

a serious setback by being applied incor-

rectly, by incompetent contractors, and

knowing further that the concrete road in

incompetent hands was foredoomed, they

put every road job using their cement under

.si^wpetent inspection. The expenditure has

undouTitedly been repiifd through the supe-

rior quality of the resulting roads and con-
sequent prestige, but that does not detract
from the fact that if the concrete road was
to live its first successes were dependent on
just such inspection.

As a further instance of the broad vision
of the organization, there was held in Chi-
cago last year the Conference on Concrete
Road Building. The financing was assumed
by the Universal company but the commit-
tee work was done by independent engineers
and contractors, with some commercial men,
too, but unhampered in any way by the
commercial interests. The caliber of men
who participated was a silent, and probably
hitherto not mentioned, tribute to the
officers of the company.

In resigning, Mr. Hagar, fortunately,
leaves a successor fully in accord with the
policies discussed. To both the Engineer-
ing Record extends its best wishes.

The Preparatory School and After

ASTRIKING analysis of the work of

the students at the Massachusetts In-

stitute of Technology in relation to their

preparation and student activities has just

been made by the registrar of that institu-

tion. There has of late been comment in

these columns regarding the importance of

a broad training in professional studies even
up to a comparatively late stage, and the
danger of too early specialization. The rec-

ord of the Massachusetts Institute of Tech-
nology shows, as it has ever since the sub-

ject has been studied, that the students who
come from the technical high schools are

less efficient as a class than those trained

in the ordinary high schools, where there is

little pretence of specialization. The differ-

ence appears in the first year's work and
persists all through the course.

One must not jump hastily at conclusions

in this matter, and lay the whole blame on

specialization in the high school, because it

is undoubtedly the fact that the technical

high schools probably draw a somewhat less

efficient body of boys in the matter of seri-

ous scholarship. A great many boys who do

not like the disciplinary work of the ordi-

nary high school and have a hazy idea fhat

they want "something practical" turn at

once to the technical high school in the hope

of an easier path to applied knowledge. If

in any case the path is really easier it is so

because of inefl[iciency, so that the graduates

of a technical high school are likely to in-

clude a considerable number of boys who
have not the spirit of buckling doyiv to

work for work's sake, which is necessary for

their future success. However this psycho-

logical matter may enter the question, ex-

perience shows, not only in the Massachu-

setts Institute of Technology but in other

institutions, that the boys who enter with

the thin veneer of applied science which

caii be given in the time available in a tech-,

nical high school, generally get it rubbed

off very quickly, and succeed only by virtue

of the real, worth of the underlying material.

The sajme principle has been found to hold .

a.s regards post-graduate work, in compar-

ing men taking -it with too little general

foundation, uncompensated by the small

amount of specialized knowledge which they
have acquired.

It is also found at Technology that men
from distant high schools do on the whole
rather better than those from the immediate
vicinity of Boston, a fact partly ascribable
to a certain amount of natural selection in

the material drawn from a distance, but
also perhaps somewhat chargeable to the
extent to which schools of Eastern Massa-
chusetts have gone into specialized work of
somewhat dubious disciplinary value. Fur-
ther, the students coming from the private
schools to Technology average very mate-
rially worse than those who come from the
public schools. This difference, too, is one
into which several factors undoubtedly en-

enter.

In the first place private schools, in a
territory which is supplied with fairly good
public schools, are generally social rather
than educational institutions, much as they
may dislike to face the fact. The boy who
drives to school in his own car, or with
his private chauffeur, to foregather with
other boys of the same class, and who con-
siders athletics and social functions as the
most important part of his responsibilities,

is not likely, assuming equal mental ca-

pacity, to put as much hard work into his

school life as the chap who has a keen
realization that he must stand on his own
legs in making his way in the world. An-
other phase of the same matter is that the
very tendency which draws together boys,

so to speak, of the leisure class, creates a
strong temptation in the managers of the
school to temper the wind to the shorn
lamb as much as circumstances permit, and
to shove the aforesaid lamb into the higher
institution with the minimum of effort.

Schools, like individuahSj often follow the

path of least resistance.

Finally, taking the student as h^is, what
is the effect of the non-scholastic Activities

of the college upon his intellectual growth?
From the showing set forth by the registrar

most of the activities have on the whole a
rather depressing effect, the chief exceptions

being the few lines which presu|)pose in the

student exceptionally keen intelliectual pow-
-ecs. It should here be said that athletics

in the Massachusetts Institute of Tech-
nology is so much less prominent than in

most other institutions that comparisons in

this particular aYe hardly fair. The club

life of the fraternities here, as elsewhere,

is associi^ed with scholastic results a little

below the average, not" enough below, how-
ever, to be particularly s>g^ificant, especially

when one realizes that some of the fraterni-

ties have considerably more than their share

of high stand men. The effect of student

activities and fraternities could undoubt-

edly be studied with far greater advantage
in institutions where the normal pressure of

work is less than at the Massachusetts Insti-

tute of Technology.

The facts already brought out regarding

the relation of the preparatory school to the

success of the student in college, however,

are of the first importance, and should be

thoroughly studied in order to evaluate the

various factors, psychological, social, and in-

tellectual, which make up the final result.
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THE STORM KING ROAD ALONG THE HUDSON IS THE NEW YORK STATE HIGHWAY DEPARTMENT'S MOST SPECTACULAR WORK

Storm King Road a Shelf Blasted in Moun-
tainside 400 Feet Above the Hudson

On Picturesque River Road New York State Engineers

Took Topography While Suspended From 100-Foot Rope

GIRDLING the rugged slopes of Storm
King Mountain 400 ft. above the Hud-

son River, along a route so difficult of ac-

cess that engineers were forced to collect

topographical data while swinging in space
at the end of a 100- ft. rope, the new 1.27-

mi. New York State highway for which
bids were received in December will open to

traffic the most picturesque section of the
Hudson valley, save a 15-mi. detour inland

along existing routes, and involve the most
daring piece of highway construction in the
State. From the face of the mighty cliff

35,000 cu. yd. of ledge rock must be re-

moved by quarrying methods while traffic

is maintained on the West Shore Railroad
below, and the contract includes a $10,000
item for a traveling crane and car which
will be in readiness at all times to remove
from the tracks any chunks of rock which
might fall from above and wreck a train.

In marking out the route the reconnoissancs

party was forced, at certain precipitous

places, to shoot cans of paint against the

face of the cliff from a small cannon bor-

rowed from the army officers at West Point.

The engineers' estimated cost of the road-

way is $229,000, exclusive of land damages,
and the contract requires its completion in

200 working days.

The contract starts at Bay View Avenue,
Cornwall, 190 ft. above the river, running
to an apex 200 ft. higher up, and then de-

scends to an elevation of 213 ft. at its south-

erly end. Its grades change from 6.3 per

cent for 250 ft. at the start, shifting be-

tween 3.2 and 5.7 until the summit is

reached, about % mi. farther on. There
are no unusual cuts or fills on this ascend-

ing slope.

Bridges on Route

Leaving the summit, the road descends a

distance of % mi. on a 7-per cent grade.

On this section the contractor will be

obliged to construct a 187.6-ft. steel truss

bridge and a 72.9-ft. reinforced concrete

structure. Approximately 131 tons of metal

will be required for this work. The larger

bridge is of steel deck Warren truss con-

struction, with two equal spans, supported
in the center by a concrete pier. Including

abutments, it will require 218,000 lb. of

steel, 12,000 lb. of reinforcement bars, and
7000 lb. of expanded metal. Steel cross-

girders encased in concrete, stretching from
a large steel plate-girder on the outside of

the roadway to solid rock anchorages under-

neath the road constitute the smaller

bridge. Its erection will mean the use of

22,800 lb. of steel, 1200 lb. of corrugated
steel and 2000 lb. of expanded metal. Shop
drawings on structural work are required

to be prepared by the contractor.

Eighty-foot Vertical Rock Cut

Midway between the two structures the

cut varies from 35 ft. of ledge rock at the

center of the highway to a depth of 83 ft.

on the extreme inside. The largest cut

shows 1573 sq. ft., while the maximum fill

is 7590 sq. ft., consisting of 78 ft. at center,

89 ft. from grade to lowest point, and 182

ft. of horizontal width at base. This is

Original Surtoce-i^

stone masonry
to/c/in Portland % ?
cenvnt mortar-

Afasonry wall to
be lord dry or in ^mortar(1: 3) as or- '
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" ^ OS ordered tiy the Engineer
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FROM THE FACE OF THE CLIFF 35,000 CUBIC YARDS OF ROCK MUST BE REMOVED BY QUARRYING METHODS
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made necessary by the gouging out of the
rock to form a shelf for the roadway, which
work commences on the descending grade
and continues for approximately one-quar-
ter of a mile. Then the excavation changes
from ledge rock to boulder cut.

Masonry walls will be built on a slope of
4 to 1, the lower side resting on the step
foundation in the rock. In building the
masonry, dry or laid in mortar, it is re-

quired that at least 75 per cent shall be
one-man stone, or larger, and all holes shall
be filled and all stones wedged in place with
suitable spalls. At least 25 per cent of the
face stone shall be headers 3 ft. in length
and all shall be at least twice as deep as
they are thick.

The survey for the Storm King road,
which was completed early last spring
under the direction of George A. Ricker,
first deputy commissioner, and in imme-
diate charge of Mark W. Nelson, first as-
sistant engineer of the New York State
Highway Department, presented almost in-

surmountable obstacles.
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PROGRESS OF BOTTOM HEADING, OTPER BENCH AND CONCRETE LINING

Bottom Heading Successful at

Snoqualmie Tunnel
Both Top and Bottom Methods Were Used on

New 2-Mile Bore of Chicago, Milwaukee &
St. Paul Railway near Seattle

BOTH the top-heading and the bottom-
heading methods were used in driving

the Snoqualmie tunnel of the Chicago, Mil-
waukee & St. Paul Railway 40 mi. east of
Seattle. The former method was used at
the east end and the latter at the west.
Although the top heading showed a slight

advantage in average progress, the removal
of the bench was more readily accomplished
with the bottom heading.

When the Chicago, Milwaukee & Puget
Sound Railway was built through the Cas-
cade Mountains it was found expedient to

locate the line temporarily over Snoqualmie
Pass at an elevation of 4000 ft., although
this involved grades in excess of the desired
maximum. As soon as the line was in serv-

ice, however, the need of a tunnel was at

once felt, and was emphasized by the cost

of operation over the heavy grades and the
expense of keeping open a section of the
line subject to snow drifts as much as 40 ft.

deep.

Work on the tunnel began, at Rockdale
late in 1911 on the general plan of construc-
tion shown in the accompanying map, but
was not pushed rapidly until after the very
severe winter of 1912-13. Since that time
four 6-hr. shifts have been kept in each
heading, and the total force at the tunnel
has averaged more than 300 men. Steady
progress was made up to the time headings
met on Aug. 4, 1914.

The tunnel is a single-track bore 11,902
ft. long, having one portal on the western
slope of the range at Rockdale and the other
near Keechelus. The saving in distance
will be about ZV-, mi., and 1239 deg. of cur-

vature will be eliminated. The tunnel is

being built on an ascending eastbound
grade of 0.4 per cent to a point 2000 ft.

west of the east end, whence eastbound
traffic will descend a 0.1 per cent grade to

the portal.

Drilling Methods

All of the material encountered during

the driving was rock, varying from soft to

very hard; about 75 per cent of it was a

massive black slate and the remainder

quartzite and conglomerate. At the west

end the bottom-heading method was used,

all of the material above the bottom head-

ing, 8 X 13 ft. in section, being blasted and

dropped to stoping timbers and thence into

cars on the track below. At the east end a

top center heading, 8 x 6 ft. in section, was

a1 1 LAKE
WEECHELUS

^^ cJ/ \'56-West Portal

/ Rockdale

CNcago-

KEECHELUS

THE NEW LINE SAVES ZV-i MILES AND 1239 DEGREES OF CURVATURE

\

driven first and muck was loaded into cars

on the high-line tracks. At \he west end
gasoline motors and steam dinkies handled
the muck in 1-yd. and I'/^-yd- cars, while
at the east end electric motors and steam
dinkies were used in the interior and ex-

terior workings respectively. The engi-

neers report that the bottom-heading
method proved much more satisfactory in

many ways. The average progress with
the bottom-heading method was 9.5 ft. per
day as against 10 ft. per day with the top-

heading system; the bottom heading could

not be driven faster than the top, but the
removal of the bench was more readily ac-

complished.

Each heading was drilled by four Inger-

soll-Rand piston drills mounted on a cross

bar, and from sixteen to twenty-five holes

were placed for each round. From 2 to 8 lb.

of 60-per cent gelatine dynamite were used
per round, according to the class of rock
encountered, and all blasting was done with
fuse and caps. Ventilating fans housed at

the portals provided ventilation by drawing
out powder fumes through a 20-in. galvan-

ized-iron pipe that terminated at the end of

the completed bench. In addition to this

fresh air was forced into the heading
through a 10-in. galvanized-iron pipe line,

canvas hose being substituted for the 60 ft.

next to the heading. As the distpnre be-

tween portal and heading was increased, the

pressure in the air lines was maintained by
adding motor-driven booster fans as re-

quired.

Tunnel Lining and Approach Cuts

The tunnel is to be lined with concrete

for its entire length, and concreting is be-

ing carried on simultaneously with the driv-

ing. All concrete is mixed on the outside

and is hauled in on the high-line tracks,

about 16 ft. above grade, so that there has

been no interference with materials going

into the tunnel or with muck coming out.

Concrete gutters 10 x 12 in. in section will

be provided on each side, and 90-lb. rails

on creosoted ties and crushed rock ballast

are to be used.

Signal and telegraph wires will be car-

ried through two 3-in. fiber tubes embedded
in the north wall, to which access can be

had at intervals of 300 ft., where refuge

niches 2 ft. deep are placed. These niches

will be provided with wooden terminal

boxes, and these will be used when the

cables are to be drawn through or repaired.

Two miles of grading was necessary in
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building the tunnel approach on the east

end, and new yards were laid out at Rock-

dale on the west, including a 105-ft. turn-

table. When the tunnel is in service all

westbound trains will be hauled from a

point east of the tunnel to tidewater by one

engine. Eastbound trains will require

helper service from Cedar Falls to Rockdale,

a distance of about 19 mi., with a maximum
grade of 1.74 per cent, compensated.

All of the work, with the exception of the

2 mi. of approach grading, has been done

by company forces under the personal su-

pervision of J. I. Horrocks. E. O. Reeder,

at Seattle, Wash., is assistant chief engi-

neer, and C. F. Loweth, Chicago, is chief

engineer of the Chicago, Milwaukee & St.

Paul Railway.

Microscope as an Aid in Proportioning Concrete

for Strength
Third in a Series of Six Articles—Demonstrating the Influence

on Strength of the Ratio of Cement to Aggregate "Burden"

By NATHAN C. JOHNSON
Engineer of Tests, Raymond Concrete Pile Company, New York

Copyrieht 131.') by Nathan C. Johnson

Disposal of Condensation on Water-

wheel Housings

WHERE waterwheel units exposing
large surface areas of casing to the

air are operated in hydroelectric power
houses, the water of condensation is a

source of trouble to the operating engineer.

This is usually collected in a channel cast

about the pieriphery of the sub-base, and
drained to the tailrace. On the 20,000-hp

Pelton-Doble units installed at the drum
power house of the Pacific Gas & Electric

Company several hundred square feet of

surface are exposed to the heated air of the

power house, and the resulting condensation
is copious. Operating conditions made it

inadvisable to utilize the customary drain-

age tubes, and during
the early months of

operation much of the

operator's time was
taken up in mopping

PIPING FOR REMOVAL OF CONDBKSATION ^
the floor and otherwise disposing of con-

densation collecting in the drainage channel.

The rapidly revolving wheel rotating in

the closed casing, by the action of centrif-

ugal force throwing the air outward, pro-

duces a strong vacuum about the shaft, and
it was decided to utilize this vacuum to

draw the water frofti'the drainage channel

into the tailrace. A hole was driMed in the

casing near the shaft and a %-in. pipe,

fitted with a valve, extended to the drainage

channel. At occasional intervals the op-

erator opens this valve, and the condensa-

tion collected in the drainage channel is

quickly removed.

A Highway for Motor Trucks, which is

to be constructed between Los Angeles and
the harbor, a distance of 24 mi., is to have

a width of 35 to 40 ft. and a concrete base

of sufficient thickness to withstand the wear
of the heaviest motor traffic. The cost will

be approximately $30,000 per mile, or three

times the cost for the ordinary paved high-

way in this district.

IN the preceding articles of this series,

there have been discussed certain defects

in commercial concretes, together with some
weaknesses, primary and secondary, directly

attributable to them. In adducing proofs

for these discussions, the microscope, in con-

junction with the photographic camera, has

been the principal reliance. The same
means will be employed in the investiga-

tions in this present paper, but the manner
of their utilization and the character of the

problems attacked will be somewhat dif-

ferent.

Microscope a Handy Tool

In order that these variations of proce-

dure may be understood, it may be well to

emphasize here that the microscope is not

so much a delicate, scientific instrument as

it is a very handy tool that does not neces-

sarily required a prolonged training for its

use. There is no mystery or complication

about a field glass. That is an every-day

affair, used to magnify a distant object until

it becomes sensible to our limited range of

vision. Nor is there any mystery about the

ordinary magnifying glass, which shows an

enlarged image of a small object near at

hand. Yet, if an arrangement of lenses

similar to this field glass or this magnifying
glass is so mounted as to be mechanically

convenient, it is invested with the dignity

that goes with the name of "microscope"

;

and, inferentially, its use is prohibited by
any save grey-haired scientists. On the

contrary, the microscope is a most conve-

nient tool, adapted to a wide range of uses.

Nor is it necessarily complex, or delicate, or

costly. Even an inexpensive instrument

can give very excellent results, and will open

the door to a field undreamed of by those

who know matter only in the gross.

Micro-photography—or, to use the proper

though less convenient name, photo-microg-

raphy—is merely the using of photography
to render permanent the otherwise transient

images seen through the microscope. Es-

sentially, it is nothing more than a camera-
bellows fitted to the eye end of the micro-

scope; and its employment should be no

more complex than the use of a hand
camera. If the photo-micrographs used to

illustrate t^ese discussions are considered

as ordinary'flictures taken by a magnifying
lens in an ordinary camera, it may aid in an
understanding and a proper valuation of

them.

In cement investigations, this conception

is nearer the truth than may be imagined,
for it is often of the greatest service to take

direct photographs of the concretes at from
one-half to four powers, without the inter-

position of a microscope. By this proce-
dure, the character of gross sections and the

interrelation of large aggregate may be
studied, while, by supplementing these pho-
tographs with others taken at higher pow-
ers through the microscope, the entire range
from gross to micro-structure is covered, no

that true values are established by compari-

son and erroneous conclusions prevented.

This procedure will be followed in obtaining

evidence for the discussions of this paper.

Having been chiefly concerned in previous

articles with certain defects of concrete, and
having learned of some of the consequent

ills that concrete is heir to, it becomes of

prime importance to inquire as to how those

defects may be either remedied or wholly

eliminated, so that future construction may
be more reliable.

In all probability, those concretes which

have so far been examined—all of them
commercial or field-mixed concretes, as dis-

tinguished from laboratory-mixed concretes

—had proportions of cement, sand and stone

such as 1 :2 :4, 1 :2y2 :5, 1 :3 :6 or 1 :4 :8, since

these are "standard" in field work. Yet,

although proportioned and mixed in accord-

ance with accepted practice, the concretes

seem to be decidedly faulty.

It would be most interesting to know why
this is so. There certainly is no denying

the fact. Should the cement be blamed?
That, at least, is current practice. Were the

proportions wrong? Was there loam in the

sand—whatever of good or evil that may
really mean? Was the mixer in poor condi-

tion? Speculation is easy, but unfruitful

of results, unless it should lead to an inquiry

as to what the "old reliable," "practical"

1 :2 :4 or 1 :3 :6 or any of these arbitrary

mixes really are. It is a heretical question,

but as it is one of prime importance it may
be well to answer it by running the gamut
of these proportions in laboratory mixes,

testing them in the usual ways, then sec-

tioning and polishing both large and small

specimens to determine the internal be-

havior and arrangements by means of the

photographic camera and the microscope.

Photo-Micrographs of Different Mixes

In the top row of Fig. 14 are shown one-

fourth-power photographs (taken by direct

photography) of five laboratory test cylin-

ders, each 8 in. in diameter by 16 in. long,

all made with the same aggregate. Four of

these are stereotyped mixes, proportioned

1 :2 :4, 1 :2 :5, 1 :3 :6 and 1 :4 :8. The fifth is

an unrecognized friend, so far as most field

work is concerned—a concrete made with
the same aggregate as was used in the oth-

ers, but graded to conform to Fuller's curve
of maximum density. (Wm. B. Fuller in

"Concrete, Plain and Reinforced," by Taylor
and Thompson, p. 183.) Its proportions are
1:1.41:4.34.

Obviously the photographs in the top row
have been touched up. The actual photo-
graphs of the sections were rather small.

These were enlarged IV2 times full size, to a
diameter of 12 in. To bring out the various
features, red and black drawing inks were
resorted to—the black to bring out the
stones and outline the boundaries of those
dislodged in grinding, and the red to make
prominent voids and cracks. These re-

touched enlargements were then re-photo-
graphed in reduced size, so as to render the
gross structure of the concrete^ mqre read-
ily comparable with the micrf{-phott>graphs

of their several mortar§, which latter are,

placed below. In this way, the internal aif
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rangements of these mixes become visible,

even to the smallest particles ; and by these

means the causes of vexatious faults may
be determined. When causes are known,
remedies usually suggest themselves.

With the exceptions of the Fuller's curve

and the 1:4:8 concrete, the cylinders that

were sectioned and polished had been tested

in compression to the yield point. For
convenience with the former and because of

the weak nature of the latter, the sectioned

cylinders of these two were not crushed,

compressive strengths being determined on

like specimens made at the same time.

With these two exceptions, therefore, it

is possible to see how the several concretes

bore their load ; and how and at what point

they failed—a sort of concrete character

analysis. The areas covered by stones dis-

lodged in grinding were not blacked in, be-

cause the matrix in which the stones were
embedded reveals several important matters

which it was desired not to obscure.

What the Photos Show

These photographs will repay a very care-

ful study. First of all should be noted the

very great number of pores and voids, large

and small, not only between the stones, but
especially in those places where stones were
bedded. This is a direct confirmation in

gross sections of the isolation of small ag-

gregate shown by photo-micrographs in Ar-
ticle 1. The bridging of air voids by aggre-

gate is not a theory. It is an actual, pro-

voking fact, and will remain so unless means
are found to prevent adhesion of air to

aggregate. This question will be touched

upon more fully in a subsequent article.

The next feature to which attention is

directed is that all of the shear planes due
to crushing run from pore to pore, whether
in the matrix visible between the stones, or

in that portion which would be covered had
all the aggregate remained in place. This
is but one more bit of evidence as to the per-

nicious effect of air entrained in concrete,

as well as additional confirmation of the

reasons previously adduced for the necessity

of using superior aggregate to produce a
very inferior product.

Strength of These Mixes

Remembering that the greater the pro-

portion of stone in a concrete, the greater

its strength and density, it is interesting

next to estimate the strength of these sev-

eral mixes, from the appearance of their

sections.

Obviously the first of the series, the con-

crete proportioned according to Fuller's

curve, or the 1:1.41:4.34, shows the great-

est proportion of stone. It also is the

strongest by test, by a few pounds, 2420 lb.

per square inch at 14 days. (This age is

too early to give strictly representative

crushing strengths.)

Next in order of stone content is 1 :2 :5,

with a strength of 2280 lb. per square inch,

as would be expected from the ratio of stone

to sand. The others of the series hold this

ratio constant, so that their surfaces show
approximately equal stone areas.

Ratio of Cement to Aggregate "Burden"

However, the concretes grow progres-
sively weak. If stone content alone were
the determining factor, this would not prove
true, but the question of ratio of cement to

sand plus stone now demands consideration.

In this the photo-micrographs of the several

mortars, shown in the other two rows of

Fig. 14, are of considerable assistance.

FIG. 15—WEAK character OF MATRIX OF 1:4:8 MIX; TWICE NATURAL SIZE

In any concrete, or in any mortar, the

function of the cement is not only to coat

the sand and the stone with an adhesive

film, but also to fill all voids between the

sand particles and the pieces of stone. If

the ratio of either or of both of these mate-
rials to the cement is increased, or de-

creased, there is a corresponding change in

the burden on the cement, both as a void

filler and as a coverer of surfaces.

Bearing this in mind, it is no wonder that

concretes of different proportions have vary-

ing strengths. Since the 1:1.41:4.34 con-

crete has proved to be the strongest, it may
be taken as a basis of comparison. If sur-

faces of aggregate are assumed as propor-

tional to volumes, the ratio of cement to sur-

face of sand and stone in this concrete is

1:5.75. In the 1:2:5 concrete, it is 1:7.

In the 1 :2 :4 concrete, it is 1:6; in the 1 :3 :6

concrete, it is 1 :9, and in the 1 :4:8 concrete,

it is 1 :12. The same ratios should hold ap-

Ratio op Strbnqth to Buhden Imposed by Aogre-
OATB

.Strength
Mixture Ratio of "burden" lb. per sq. in.

Fuller's 1 :5.75 2,420
1:2:4 1 :6 2,200
1:2 :r. 1:7 2,2S0
1:3:6 1:9 1,012
1:4:8 1:12 590

proximately true for the relation of cement
to voids. These ratios, together with test

strengths of the corresponding specimens,

appear in the table at the bottom of the pre-

ceding column.

Matrix Structure

The photo-micrographs of the several

mortars at both 15 and 40 powers confirm

what has before been said. The 1:1.41

mortar of the Fuller's-curve concrete shows
plenty of cement to coat over and to fill be-

tween the sand grains. The 1 :2 mortars
of the 1:2:4 and the 1:2:5 concretes show
the same feature, with possibly something
in favor of the Fuller's-curve concrete in

the matter of filling voids, due possibly to a
greater surface-covering demand on the ce-

ment, with resultant thinning of matrix
layer.

The 1:3 mortar of the 1:3:6 concrete

shows a weak, faulty structure, full of holes

and with the voids between the sand grains

only partially filled with cement, as is evi-

denced by the dark spaces in the photo-

graphs. The 1:4 mortar of the 1:4:8 con-

crete exhibits the same character, but to a
more marked degree, and with a notably less

dispersion of the sand grains relative to one

another, due probably to the .smaller quan-
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tity of intrusive, unhydrated cement. And
to confirm our reasoning and our findings
thus far, Fig. 15 shows a portion of the
1:4:8 concrete surface, enlarged to twice
natural size, which makes even more evi-

dent the weak character of this matrix, with
the sand grains loose and ready to fall out.

If careless mixing were to fill such a con-
crete full of air holes, so as still further to
weaken it, its fitness for bearing any load
beyond its own weight might properly be
called in question. This, however, holds
true only for concrete made from this par-
ticular aggregate. A concrete of the same
proportions with different aggregate might
be very excellent.

Improper "Burden" on Cement

In view of the foregoing, it is evident
that many of the common defects of con-
crete are due to the imposing of an im-
proper burden on the cement by poor pro-

portioning. Further, arbitrary proportions,
or test proportions, that may be suitable for
the use of one sand, or for a certain grade
of crushed stone, or of bank gravel, may be
quite the reverse for a different sand and
the same stone, or for the same sand and a
different stone, or for a change in both
sand and stone. Each material has sur-

faces and voids peculiar to itself and the
quantity of cement must be sufficient to

coat these surfaces and to fill these voids,

with as little in excess as possible, else the
matrix layer will be either insufficient in

quantity or else unduly thick, with the pro-

duction, in either case, of poor concrete.

Arbitrary properties are a shibboleth.

Sooner or later they will have to be dis-

carded in high-class concrete work; and
the sooner this is done the better for the
industry.

But poor proportioning of aggregates is

not alone responsible for the production of

poor concrete. In a search for causes as

important as that being undertaken, "snap-

judgments" are to be carefully avoided. In

the next paper of this series certain other

factors in the problem will be studied, with
special reference to the light thrown upon
them by microscopic studies.

Summary

Summarizing the preceding discussion, it

should be noted:

1. That the microscope as applied to the

study of concrete is not so much a compli-

cated, scientific instrument as a simple,

handy tool, capable of rendering visible

phenomena and objects beyond the range
of unaided vision.

2. That the minute phenomena observed

in micsroscopic study are repeated in the

gross ; and that gross sections of actual con-

cretes show the characteristic air voids and
separation of aggregates that were observed

in the mortarj previously studied.

3. That the planes of failure in a crushed

concrete run from air void to air void, con-

firming previous reasoning in regard to the

weakening effects of such voids, and the

necessity of employing aggregate of high

strength to bridge these points of weakness.

4. That the prevalence of air voids and
fissures in the mortar of gross sections

similar in character to the voids and fissures

isolating sand grains in the micro-sections

previously taken, is even greater at sur-

faces of contact with the large aggregate

than in other portions of the matrix.

5. That a concrete having surfaces of ag-

gregate in proper proportion to the cement,

considered both as a void filler and as an

adhesive, is the best concrete, both in
strength and density.

6. That arbitrary proportions mean little,
that proper proportions for certain aggre-
gates do not hold for unlike materials, and
that concretes arbitrarily proportioned are
usually inferior in density and strength.

7. That a prime factor, though not the
only factor, in producing good concrete is

proper proportioning, and that without this
the best materials are rendered valueless.
The next article in this series will be pub-

lished in the issue of Feb. 20.

Kinks in Road Construction
Short Cuts for the Road Contractor Suggested by

C. D. Franks in a Paper Presented Before
the Indiana Engineering Society

WHEN no level is at hand and the grade
of a stake must be transferred from

one side of a roadway to the other a hose
filled with water solves the problem. Hold
one end level with the top of the stake of
known elevation and set the stake on the
opposite side at the elevation of the water
at that end. This and other kinks in road
construction were given by C. D. Franks
in a paper presented recently to the Indiana
Engineering Society.

Remedies for Pipe Troubles

It frequently becomes necessary to take
a section of pipe from the pipe line to re-

move an obstruction or for some other pur-
pose. For this reason unions which will

allow one pipe to turn without turning the

one next to it should be placed at distances

not to exceed 500 ft. apart. Otherwise, the

entire pipe line must be turned to remove
one section, necessitating the use of un-

reasonable force. Tees and taps should be

placed in the line not farther apart than
twice the length of hose which will be used

to connect the water pipe with the mixer.

This hose should be at least 1 in. in size

to reduce friction and preferably should be
short for the same reason, so that it will

be well to space the tees and taps not far-

ther than 200 ft. apart.

Some sort of relief valve must be used

in the pipe line so as to prevent the break-

ing of the pipe or the blowing out of the

cylinder head in the pump when it is run-

ning and no water is being used. Spring

relief valves have been used with success,

but a simple arrangement may be used to

take their place. At one of the tees pre-

viously placed in the pipe line near the

mixer, insert one or more lengths of pipe

vertically upward. The top end.of this pipe

is to be left open. This standpipe should

be moved frequently so as always to be

close to the mixer.

Expansion joints of some kind must be

placed in the pipe, preferably at distances

not to exceed 2000 ft. The copper ex-

pansion joint is a standard fitting and is

often used for this purpose, or a satisfac-

tory expansion joint may be formed by

three sets of fittings consisting of two el-

bows and a nipple, so placed as to make

a "V" in the pipe line. Another satisfac-

tory method is to offset the end of one pipe

from the other slightly—say a distance of

3 in. These two ends should then be con-

nected with a rubber hose. Connections of

this hose with the pipe must be tightly

made in order to prevent leaks and the

hose should be of a size at least equal to

that of the pipe to reduce friction, which

naturally will be greater where the wa^er

is forced through any bend. Sufficient hose
should be used to provide for a movement
in the pipe of 6 in.

Boiler Plate Runways

It is customary, to prevent cutting up the

subgrade, to lay planks upon it for wheel-

barrow runways. The.se planks are heavy,

they become watersoaked, and their thick-

ness makes wheeling onto them a difficult

matter. One contractor was able to procure
a large amount of scrap boiler plate which
was 14 to % in. in thickness. This made
excellent runways for the wheelbarrow, re-

duced the labor of wheeling, and the con-

tractor who used this scheme thought that

it saved him considerable money.
Of all the tools used on concrete roads,

probably none should be of more interest

than the split float, because of the fact

that in some cases roads and pavements
are built without protection at expansion
joints. When expansion joints are built

without protection plates, it is always ad-

visable to allow the expansion material,

usually tarred felt, to extend" a short dis-

tance above the finished surface of the

pavement so that later it will iron out over
the joint and protect the edges of the con-

crete. It is difficult for the average work-
man to finish the concrete on both sides

of the tarred felt at the same level where
this felt extends from l^ to 2 in. above the

finished surface of the pavement. To ob-

viate this difficulty the split float was de-

signed. It consists of two small wooden
floats spread about V2 in. and connected by
a handle.

Expansion Joints

When protection plates at transverse ex-

pansion joints are used the plates do not

always arrive on the job in satisfactory con-

dition, for the rough handling they re-

ceive in shipping will sometimes bend them
out of shape. To bend out the shear anchors
of steel plates, use a 36-in. length of IVo-in.

pipe. It is a good idea to give the prongs
a half turn after they are bent up—

a

monkey wrench is a convenient tool to use
for this purpose. For wide pavements the

installing device will sag a certain amount
so that in making up a joint, three "horses"

may be necessary and when the workmen
set the tee-installing bar on them, they

should stretch a chalk line over the ends and
raise or lower the center horse until the

crown at the center of the bar is correct.

The workmen can then proceed- to fit the

steel plates to the tee-bar and know that

when they fit they are correct for the

crown.
Plates as they come from the factory are

not always uniformly curved and must be

"pened" out with a hammer. A 3-lb. ball

pene or machine hammer is most satisfac-

tory and a small anvil or length of railway

rail is convenient. Very often when the

plates are placed on the tee-bar they touch

it in several spots only throughout its

length. Hammering down the edge of the

plate will have no effect whatever on the

Baker type, but if the plate is laid flat

on an anvil and the ball end of the ham-
mer is used to strike at the points where
the plate does not touch the bar, the plate

will be expanded at those places and so will

conform to the proper curve with one or two
trials. It is important to have this done, as

otherwise the steel will catch on the strike-

board in places and leave hollows in others,

will look very bad and will not provide ade-

quate protection.
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In placing a joint on a wide street with a

tee-bar installation there will be some sag
at the center. This may be prevented by
the use of a pin having a lug upon one side.

The pin is driven and the lug is set by
measuring from a line stretched from one
side of the pavement to the other over the

forms or curbs so that it will be at the

exact elevation desired for the surface of

the finished pavement. The tee-bar, when
set in place, rests upon the lug. It may be

necessary to use three of these pins, one
at the center of the street and one at each
of the quarterpoints. Wooden stakes are

often forgotten and left fn the pavement.
The iron stake can be given a quarter turn

to release the shoulder and will never be
forgotten because it projects above the con-

crete.

Believes in Eliminating Con-

crete Road Joints
No Joints Except at the End cf Day's Work and

Addition of Hydrated Lime to Reduce
Porosity Are Recommended

PAST experience in Illinois now points to

the advisability of building concrete

pavements with no joints except at the end
of each day's work. This statement was
made in a paper by H. E. Bilger, Illinois

State road engineer, presented Jan. 29 to

the Illinois Society of Engineers and Sur-

veyors.

When a satisfactory method of surfacing

the concrete pavement has been worked out,

the troubles now arising from joints and
cracks will have been reduced to a mini-

mum. With regard to the spacing of trans-

verse joints in a concrete pavement, our ex-

perience has been that the matter is not yet

susceptible of mathematical analysis. True
it is that computations have been made in-

volving such factors as physical properties

of the concrete, and friction coefficient be-

tween the concrete and the subgrade, but
experience seems to indicate that the be-

havior of the pavement in actual service is

not such as to be predicted by mathematical
computations.

The occurrence of transverse cracks

has been almost as erratic in pavements
with the joints spaced 50 ft. apart as

in those spaced 100 ft. apart. At the end
of each day's work the end of the slab

should be faced with a piece of wool felt,

possibly Ys in. in thickness. This would
permit concreting to be resumed the next
day with the least disturbance to the con-
crete previously placed. It is not to be
expected that a slab of concrete some 7 in.

in thickness, and several hundred or several

thousand feet in length can undergo the

process of setting up hard without yielding

to the shrinkage stresses necessarily intro-

duced by the high consistency of the con-

crete. It is believed that the occurrence
of transverse cracks cannot be entirely fore-

stalled by any considerations of the sub-

grade when a concrete of high consistency

is used, and that the occurrence would be
almost equally probable and erratic if the

concrete pavement were uniformly sup-

ported upon a liquid bearing throughout its

entire length. It would seem that the diffi-

culties are inherent in the nature of the

material, but in all probability can be re-

duced by using a lower consistency and by
the addition to the cement of a percentage
of inert material, such as hydrated lime, for

the purpose of reducing the voids in the

concrete without affecting its physical

qualities.

Waterwheel Designed for

Mule-Back Transportation
Exceptional Requirements of Packing for Export

Forces Manufacturer to Sectionalize Prime

Mover—Runner Consists of 56 Parts

AlOO-HP tangential waterwheel, built in

units to enable its transportation on

mules' backs through the wilds of Mexico,

is shown in the accompanying photographs.

The wheel will be directly connected to an
air compressor at the mines of the Estaca
Mining Company. The case is a good ex-

ample on what problems have to be faced

occasionally by manufacturers who cater to

the export trade.

Runner in 56 Parts

The first photograph shows the runner as-

sembled at the shops and the second shows
it knocked down for packing. All told it

consists of 56 parts as follows: 4 quadrants

forming the wheel ; 4 bolts for holding these

quadrants together; 16 buckets; and 32

bolts for securing these buckets to the

wheel. The third illustration shows the re-

verse curve needle nozzle assembled and the

method of sectionalizing is plainly visible.

Including the bolts the nozzle consists of

53 pieces. The last photograph shows the

entire equipment boxed and ready for ship-

ment, including the plate steel water wheel

housing and the reducer for connecting the

nozzle to the penstock. Each package is

properly numbered. The gross and net

weight in pounds and kilos and the cubic

capacity are given and the purchaser's

private mark is displayed. The water
wheel was built and shipped by the San
Francisco shops of the Pelton Water Wheel
Company.

m I

•M1-.^, 1kjI^^
RUNNER ASSEMBLED AND IN PARTS, NEEDLE NOZZLE AND WATERWHEEL KNOCKED DOWN AND BOXED FOR MULE-BACK SHIPMENT
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Yardage Record at Kensico Dam Due, in Part,
to Operation of Mixers

By Placing 489,000 Yards of Cyclopean Masonry in 1914
the 1913 Performance Was Exceeded by 173,000 Yards

By GEORGE T. SEABURY
Principal Assistant Engineer, New York Board of Water Supply

THE unusual volumes of masonry placed
during the summer of 1913 in the Ken-

sico dam at Valhalla, N. Y., for the Board
of Water Supply of the City of New York
were far exceeded during 1914. The results

achieved last year place this work, it is be-

lieved, at the very head of all construction
feats of this nature.

The construction methods on the Kensico
dam were described at length in the
Engineering Record of June 10, 1914, where
the relation of the structure to the general
scheme of the Catskill water system was
outlined. The geological features of the

foundation and the difficulties of the ex-

cavation were discussed and the general
plant layout employed by the contractor in

placing the 316,000 cu. yd. of masonry in

the season of 1913 were described in detail.

At the close of the 1913 work the dam
was approximately level at El. 214.5 for a
length- of 860 ft. and with a width, at that

elevation, of 132 ft. At the two ends of

this plane were the sloping hillsides where
practically no masonry had been built.

During the winter of 1913-14 backfill was
placed on both sides of the dam up to the

top of the then completed work. It was
from this level plane that the work of 1914
started on March 17, and on Dec. 2 the dam
was completed to its top, 155.5 ft. higher,

for a length of 1388 ft. During 1914 there

were placed 489,800 cu. yd., making a total

of 805,800 cu. yd. of cyclopean masonry and
concrete blocks placed in the 2 yr.

The plant, throughout the work of both
seasons, has consisted of a system of trav-

elers, equipped with derricks, and of a

group of guy derricks, all served by shuttle

cars conveying the concrete in buckets from
the favorably located mixing plants. In

1914 the guy derricks were confined gener-
ally to the work at the ends of the dam,
leaving the middle portion to be built by the

travelers. The travelers, about 40 ft.

square, were each equipped with two der-

ricks with booms 57 ft. long and operated
by double-speed electric hoists. The travel-

ers ran on tracks elevated above the work
on piers which were incorporated in the

mass of masonry. The shuttle cars con-

sisted of a flat car carrying a vertical steam
boiler directly connected to a simple engine
operating a chain which engaged a sprocket
on one of the axles. There were but three

mixers used the entire year. These were
located at three ftf the four corners of the

work completed in 1913, two of the mixers
being on the downstream side of the dam
and the third on the upstream side, at the

east end.

Work in 25-Foot Lifts

The dam is designed with expansion
joints, in general 79 ft. apart, with one side

composed of pre-cast blocks laid up as in a

wall. This permits the section contained
between two joints to be built to any given
height as a separate unit. The work this

year consisted of the building of the third,

fourth, fifth, sixth, seventh and eighth

"lifts," each about 25 ft. in height. To these

same general levels the work of the guy

derricks was made to conform so far as
possible, thus permitting the use of the
travelers over a greater area as the dam
increased in length near its top.

In the third lift, the first one placed last
year, the width was sufficient to permit two
travelers to operate side by side, faced by
two others, thus making eight derricks
available at a section. For these, five serv-
ice tracks were provided. In the fourth lift,

with top at El. 264.5, and for all the work
above, the cross-section was so narrow that
two travelers could no longer be used
abreast, and thereafter but four derricks
were engaged at a section. The cyclopean
stone and the blocks were handled by
the upstream derricks from one of the two
service tracks on the upstream side of the
dam, and the concrete from the other track
and two service tracks on the downstream
side.

In the eighth lift, which, instead of the
usual rise of 25 ft., was 30.5 ft., and which
carried the work to El. 370, the very top of

the dam, it was not possible for the travel-

ers to be placed above their work as was
usual, and they remained therefore at El.

339.5 and built from there as high as their

booms could reach. After the first section

was built in this way only one traveler was
retained at a section, assisted by a guy der-

rick placed on top of the last completed
section.

Support of Traveler Tracks

The traveler tracks at the very first of the

work were carried on girders supported on
piers made in the block yard and brought
to the dam. Later these were replaced by
somewhat larger- piers made in place, and
in the work of this year the piers were
made of concrete blocks. A 10-ft. section of

the expansion joint facing was built up to

full height with the usual arrangement of

headers and stretchers. For the tails of the

headers narrow support blocks were made
and placed with mortar joints, forming a

web. Midway between the joints the gird-

ers were supported on stout pyramidal tim-

ber horses which, with the girders, could

be entirely removed from the section being

worked, thus affording no obstacle what-

ever to the swinging into position of buck-

ets and stone.

As the more narrow part of the dam was
reached it was possible to build to a greater

height than 2V2 ft. a day, the rise of one

course of blocks. The arrangement of the

blocks was then changed permitting the al-

ternate courses to be without headers. Still

later this rise of 5 ft. was insufficient and

a third course was built with the headers

supported by filler blocks and permitting,

if needed, a fourth or stretcher course to

be built.

Mixers an Important Factor

Three mixers of the Hains-Weaver grav-

ity type, of nominally 2V2-yd. capacity, were

used in 1914. The average batch, however,

had a volume of 52 cu. ft. of fluid concrete.

It was the study of the arrangement of

these mixers and of their operation that, to

a considerable degree, made possible the
really remarkable progress attained. Each
mixing plant had nearby a large bin for
the storage of sand and stone and was also
surmounted by a small bin for the same
purpose. These bins were connected by belt

conveyors, the longest one of which was 340
ft. in length between end pulleys. Sand and
stone were fed alternately to the belts and
deflected to their respective bins at the
mixer by a switch. The cement was kept
in the original cars which were brought on
a standard-gage spur to the side of each
mixer and from which the bags were sup-
plied to the mixer, by chutes or belt con-
veyors.

The organization of the mixing gangs
when going at top speed consisted of 6 men
bringing cement to the side of the hoppers
and 6 more men filling them with stone,

sand, cement, and applying the water. The
last mentioned 6 men were under an over-

seer, who directed their operations, giving
the word for the addition of the water and
for the opening of the measuring hopper
doors. Two men cut the tapes "on the cement
bags and got them into position for quick
handling, and two more men were needed
to remove the empty bags. At the hoppers
below were the three regular men, and when
it was required to chute in different direc-

tions a fourth man was needed for that
operation alone. At the bins above the
mixing platform, one man was stationed to
look out for the supply of the sand and
stone, and another man, located under the
large storage bins, fed the aggregate to the
conveyor in response to his signals.

653 Batches in 8 Hotms

The largest output of one mixer for a
single day in 1913 was 384 batches. This
year, under the improved conditions and the
stimulus of the bonuses offered, the number
of batches grew larger and larger until a
maximum of 653 batches was obtained in

8 hr. At 52 cu. ft. per batch, this is

equivalent to 157.2 cu. yd. per mixer-hour
or 2.62 cu. yd. per minute.

The maximum volume of masonry built

in the best month this year was that be-

tween July 25 and Aug. 24, when 84,450 cu.

yd. were placed. Of this, 7810 cu. yd. were
blocks previously made and placed at night,

and 1630 cu. yd. were cyclopean masonry
placed in a second shift operated a few
nights, and includes a little work done on
one Sunday. The remaining 75,010 cu. yd.

were placed in the 26 V2 working days, of 8
hr. each. In this month, therefore, there

was placed a daily average of 8125 cu. yd.

Considering, however, only the 75,010 cu.

yd. of cyclopean and mass concrete placed

in the regular 8-hr. day shift, there was an
average of 2831 cu. yd. of masonry placed

per day, or 353.8 cu. yd. per hour, which
figure, it appears from the letter of J. Ed-
ward Cassidy, published in the Engineering
Record for April 4, 1914, exceeds consider-

ably even the best records made on the
remarkable work at the Panama locks.

The contractor for the work is H. S.

Kerbaugh, Inc., of Philadelphia, for whom
Beverly R. Value is chief engineer, and
George H. Angell, superintendent. J.

Waldo Smith is the chief engineer of the
Board of Water Supply.

The Chilean Transandine Railway
rises 7776 ft. in a total length of 44 mi.

There are 14 mi. of rack section, with grades
of from 5 to 8 per cent.
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TEN LARGE BOXES WERE REQUIRED TO CONTAIN THIS APPRAISAL REPORT

Appraisal Report of Pere Marquette Railroad

Fills Ten Large Boxes
Figures Much Above Those of Earlier Evaluations Because of Greater

Accuracy, Numerous Improvements and Increased Unit Values

TEN BOXES, with an approximate ca-

pacity of 50 cu. ft., were required to

contain the report of Prof. M. E. Cooley,

dean of the engineering department of the

University of Michigan, on the valuation

of the Pere Marquette Railroad, recently

submitted to the Michigan Railroad Com-
mission. In Professor Cooley's nineteen-

page letter of transmittal he states that six

months were given to the work, with a

larger force to cover the less than 3000 mi.

of the Pere Marquette system alone than
was used in his appraisal of all the rail-

roads in Michigan in 1900. Ten parties

of three men each were engaged three

months on track inspection, and six parties

of three men each four months on earth-

work. Each of these parties was in charge
of an experienced railroad engineer, his

instructions being to do the work with
such care as would enable him to testify

in court as to its correctness. The same

care was used in collecting the data on
mechanical and marine equipment, and in

the land department of the work. The
records have been arranged and filed with
special reference to their convenient use

by any competent engineer in connection
with any special investigation in the
future.

Physical Value of Plant Only

"In making this appraisal," states Pro-
fessor Cooley in his letter of transmittal,

"the following objects have been kept in

mind:
"1. To secure complete and accurate

data of all properties owned by the com-
pany; to inspect every item of these
properties and make a full description of

them, and to secure their histories and all

information as to their original character
and costs.

"2. To make a correct and conservative

estimate of the cost of reproducing new
the properties in actual use for railroad

purposes as they existed July 1, 1914.

Thus there is not included in the results

reported any property not now in actual
use for railroad purposes, nor any costs

or values to cover franchises, non-physical
elements or so-called 'going-concern.'

"3. To analyze carefully the different

items of property in order to determine
their present physical condition, taking
into account their age, wear-and-tear due
to use and exposure to the elements, and
their serviceableness and adequacy for

present day use.

"The result arrived at by taking into

consideration the depreciation of the
physical elements shows the condition in

which the property is being maintained.

In the case of the Pere Marquette the

properties have been found to be main-
tained in an average condition of 81 per

cent of what it would cost to reproduce
the properties out of all new elements. It

may be said in passing that the average
condition of all the railroads of Michigan
found in the appraisal of 1900 was 82.08

per cent.

"In order to make entirely clear what
this appraisal means, it may be stated that

the work has been handled simply as an
engineering problem. It has not been at-

tempted to determine any value based on
earnings, to fix the proper amount of

capital which may b^ issued against the

property, or to arrive at any conclusion

concerning the value of the property as it

may have been affected by the various re-

organizations during recent years."

Great Increase in Estimated Value

As stated in a note in the Engineering
Record of Jan. 16, page 73, the physical

value of the plant, based on the reproduc-

tion cost new with a deduction of 19.42

per cent for depreciation, is given as

$78,545,241. Three previous appraisals of

the property have been made by Professor
Cooley, in 1900, 1902 and 1905 respectively.

In order to bring the four to a uniform
basis it is necessary to eliminate from the
1914 appraisal the lines outside of the

State of Michigan, and to make other ad-

justments. On that basis the present value

of the property in Michigan only is given
as $64,349,449, this figure exceeding by
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M. f. Cooley

Civil Engineering
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M.t. Wells
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.
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FOUR MAIN DEPARTMENTS HANDLED WORK; CIVIL ENGINEERING SECTION WAS SUBDIVIDED INTO SEVEN HEADS
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$21,946,140 the estimated value in 1905,
which was greater than in 1902 or 1900.
Professor Cooley states that "perhaps the
most obvious reason for the marked in-

crease in the 1914 appraisal over the
former appraisals is the greater care taken
in making it. In 1900 the entire appraisal
of all the railroads of Michigan, em-
bracing a total of nearly 11,000 mi. of

track, was practically completed in 120
days. The work was authorized August
27, 1900, and had to be completed before
the legislature met in January, 1901.

While more time was taken in the 1902 ap-

praisal, the roads were not reinspected,

and the appraisal of that date was based
primarily on the 1900 appraisal. The same
is true of the 1905 appraisal, except that,

as I recall it, the work was completed in

about one month's time."

Many Additions and Betterments

The total track mileage in Michigan only
increased from 2351.33 mi. in 1900 to 2586.-

79 in 1914. In that time, however, states

Professor Cooley, there have been many
additions and betterments. Hundreds of

old wooden bridges have been replaced by
modern steel-concrete structures; hun-
dreds of miles of main-line track have been
relaid with 75, 80 and 90-lb. rail, taking
the place of 56 and 70-lb. rail; automatic
block signals have been installed on a
part of the system; large additions to

facilities for doing business have been
built, including new coaling stations of

modern design and new shops at Wyoming.
The 1914 classification also includes many
items not found in earlier classifications,

such as sewers, paving and other improve-
ments built by assessment.

In the items of land, grading, ties, rail

and equipment the greatest gains in value
are shown, these five items embracing 74
per cent of the increase since 1905. In
that interval the right of way has doubled
in value and the value of the grading has
more than doubled. "As a basis for com-
puting the earthwork in 1914," states Pro-
fessor Cooley in his letter of transmittal,
"actual measurements were made in the
field, while in former appraisals approxi-
mate data had to be used. The company
had no records of the amount of earth
actually moved. The earlier appraisals
were therefore based on profile estimates
for a part of the lines, and for other parts
on field estimates made by an engineer
going over the road at the rate of 12 or
15 mi. a day, estimating mile by mile with-
out measurement. This year the field

parties cross-sectioned all earthwork at
frequent intervals. It is interesting to

note that on such sections of the road as
it was possible to check with the original
quantities it was found that the 1914 esti-

mates were within 2 or 3 per cent of the
actual quantities paid for."

The company's ties also have twice the
value recorded in 1905, while rail values
have increased almost 40 per cent and
equipment values nearly 20 per cent.

Items Not Previously Inclitoed

"Important items in the 1914 results,"

continues the letter, "are the increases in

the costs of materials and labor. The
general effect of these increases is so well

known as to require no particular explana-

tion. Another item is that in the earlier

appraisals the cost of transporting con-

struction materials to the places of their

use was not included, at least not in any
adequate amount. In the 1914 appraisal

these costs were made the subject of
special investigation and found to be far
greater than any allowance made for them
in former appraisals. Likewise, as the re-

sult of special investigation, it was found
that the actual costs of many items as
shown on the books of the company in-

cluded only a part of the expense; for in-

stance, the cost of concrete in bridge abut-
ments was shown at only the contractor's

figures, which did not include the trans-

portation of materials, sheet piling, if re-

quired, or unwatering, nor did it include
the transportation of men and many other
things which it has been customary for
railroads to do in connection with building
operations. That is to say, railroads have
in the past charged to operation many
items which properly were chargeable to

construction. These and the many other
items which a more detailed analysis
would disclose explain the marked increase
in values of the physical properties in the
present appraisal over those of previous
years. It confirms the experience in other
States in which recent appraisals of rail-

road properties show unexpectedly high
results.

No Appreciation Figured

"In a number of important railroad ap-
praisals in other states 10 per cent has
been added to the grading schedule to

cover appreciation due to solidification

and improvement of surface due to sink-

ing of ballast. Nothing has been added
in this appraisal. If done it would add
$1,025,135 to both the cost of reproduction
and to this cost less depreciation.

"Attention should also be called to the
so-called overhead charges. In general
they are less in the 1914 appraisal than in

. Appraisal Value of Pere Marquette System as of Jult 1, 1914

I. C. C.
account
number

Cost of reproduction

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42
43
44
45
46
47

Schedule New
/

—

Road
Engineering (See 1-A and 1-B below)
Real estate 111.959,040
Grading 11,282,635
Underground contact construction
Tunnels and subways ".

. .

Bridges, trestles and culverts 4,099,461
Elevated structures 320,396
Ties 6,125,509
Rails 9,465,494
Other track material •. . .

.

2,046,286
Ballast 1,417,127
Traclt laying and surfacing 3,165,257
Right-of-way fences 1,061,111
Snow and sand fences 17,856
Crossings and signs 389,827
Station and office buildings 2,791,476
Roadway buildings 111.768
Water stations 537,933
Fuel stations 192.337
Shops and engine houses 1,781,232
Grain elevators
Storage warehouses
Wharves and docks
Coal and ore docks
Gas-producing plants
Telegraph and telephone lines
Signals and interlockers
Power dams, canals and pipe lines
Power plant builAngs
Power substation buildings
Power transmission systems
Power distribution systems
Power lines, poles and fixtures
Underground conduits
Miscellaneous structures
Paving
Roadway machines
Roadway small tools
Assessments for public improvements
Revenues and operating expenses during con-

struction
Cost of road purchased
Reconstruction of road purchased
Other expenditures—Road
Shop machinery
Power-plant machinery
Power substation apparatus
Unapplied construction material and Supplies.

.

281,583

233,698
386,830

16,550

2,100

166,922
18,415
46,916
17,585

200,748

583,988
110,340

Less
depreciation

$11,959,040
11,282,635

3,455,228
193,991

3,382,142
7,084,675
1,334,867
1,417,127
3,165,257
518,654

7,561
296,146

1,997,028
65,162

374,681
163,068

1,371,092

• 195,488

165,332
277,590

14,896

1,785

91,520
13,811
37,499
13,189

200,748

495,303
94,797

inclusive 158,830,420
per cent of items 3 to 47,

$49,670,312

2,828,345

1,763,536

Total road $64,109,309 $54,262,193

Total—2 to 4 7.

47-A Contingencies (7% ."- — - — -•. „,..,,.,.
inclusive) 3,515,353

1-A Engineering on roadway and structures (3% per
cent of items 3 to 47-A, inclusive) 1,763,536

I. C. C.
account
number

Cost of reproductloii

Schedule New
Leas

depreciation

//

—

Equipment

51 Steam locomotives 16,440,092
52 Other locomotives
53 Freight-train cars 12,604,017
54 Passenger-train cars 2,449,268
55 Motor equipment of cars
56 Floating equipment 2,380,000
57 Work equipment 237,032

58 Miscellaneous;
Total—51 to 58 inclusive $23,130,409

58-A Contingencies

:

(3 per cent of items 51 to 58 inclusive) 693,913
1-B Engineering on equipment

:

(2 per cent of items 51 to 58-A inclusive) .... 476,485

$3,908,815

7,660,841
1,729,582

1,322,300
188,081

$14,809,619

444,281

476.485

Total equipment $24,300,807 $15,730,393

71

72

73

74

75
76

77

///

—

Oeneral Expenditures

Organization expense

:

CA ot 1 per cent on road and equipment) ....
General office and clerks :

( Vi of 1 per cent on road and equipment) ....
Law:

( V4 of 1 per cent on road and equipment) ....
Stationery and printing:

($10 per mile)
Taxes
Interest during construction

:

(6 per cent on road and 2 per cent on equip-
ment)

Other expenditures—general insurance :

(2/10 of 1 per cent on road and equipment) .

.

$442,051

442,051

442,051

21,361
644,050

4,332,575

176,820

$442,051

442,051

442,051

21,361
644,050

4,332,575

176,820

Total general expenditures $6,500,959 $6,500,959

Stores and supplies

:

(Book value Sept. 14. 1914) 1,051,696
Working capital

:

(See Note A) 1,000,000
Total equipment 24,300,807
Total road 64,109,309

1,051,696

1,000,000
15,730,393
54,262,193

Grand total $96,962,771 $78,545,241

Note A—Estimated proper amount necessary for a new road of the same
class but without financial history. Actually the P6re Marquette Railroad's
current liabilities exceed its current assets by $7,102,583.
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former appraisals. This is due primarily
to the fact that the greater amount of time
available in 1914 has made it possible to

make more complete inventories, to work
up unit costs more carefully, and to make
investigations fixing more accurately a
number of the individual percentages. In

general the overhead charges in the 1914

appraisal aggregate about 15.4 per cent on
the entire property, as against 18.4 per
cent in former appraisals."

The accompanying table gives the ne*-

and depreciated values of the whole
property classified according to Interstate

Commerce Commission requirements. The
organization of the work is indicated by
the accompanying chart, and the magni-
tude of the report is suggested by the
photograph.

Change of Runners Permits

100 Per Cent Head Increase
Turbines of Nolachuckey Hydroelectric Plant

Were Designed for Initial Head of 34 Feet,

with Future Increase to 70 Feet

A HYDROELECTRIC plant in which
the waterwheels were built in such a

way that, when the head on the installation

in the future is increased about 100 per
cent, the only change required to meet the

new conditions will be to exchange the run-

ners, was described by W. V. N. Powelson,
consulting engineer, of New York City, in

a paper entitled "Financial Safety in Water
Power Development, including a description

of the Nolachuckey Hydroelectric Plant of

the Tennessee Eastern Electric Company,"
and presented Dec. 31, 1914, in Philadel-

phia, before Section D of the American
Association for the Advancement of

Science.

Because of the flood conditions the gen-

erators had to be set 35 ft. above low water.

The vertical type of unit was adopted, with

the center of the wheel placed 19 ft. above
low water. The power-house is designed
for four units of 4000 hp capacity each

under a head of 70 ft.

The novel feature lies in the selection of

the size and type of the generating units.

While the existing market was small, there

were excellent reasons for expecting in-

creases of substantial amounts, and if such
increase should require raising the dam to

produce a 70-ft. head, it was desirable to

avoid the losses incident to buying generat-

ing units for a 34-ft. head (the head on the

first installation), which would not be use-

ful under a head of 70 ft. and which might
have to be scrapped in a short time—possi-

bly within two or three years.

The suggestion was made to the makers
of waterwheels that it was desired to put
in wheels which, by a change of runner,
would operate satisfactorily under heads
ranging from 34 to 39 ft. or from 60 to 70
ft. The speed under both conditions of head
was to be the same so as not to change the
frequency of the current supplied by the
generators, which would be installed initi-

ally of full size. The underlying idea was
that if. this could be done without too great
a sacrifice in efficiency it would make it

possible to install initially the same gener-
ating unit that would be ultimately re-

quired, with the single exception of the run-
ner.

When the plan was developed it was found
that the sacrifice in efficiency was small.

A small reduction in efficiency of the unit

under the lower head would not affect the
net earnings of the company, because by the

time so much of the capacity of the initial

installation had been sold, so as to make
the sacrifice in efficiency felt, the work on
raising the dam would undoubtedly be
under way. On the other hand the small

reduction in efficiency in the wheels, when
operating under the 70-ft. head, would not
amount to much until the full capacity of

the ultimate development had been sold, and
then only during the period of the year
when there was no waste water running
over the dam. At these times the wheels
last installed and designed for the 70-ft.

head, having presumably the highest effi-

ciency, would take the greater part of the

load, and the two units first installed would
be used to pull peaks and as a spare. The
possibility of a small decrease of 1 or 2 per

cent in efficiency under the 60 to 70-ft. head
did not cut a figure in the practical earning
capacity of the company. As a matter of

fact the curves of performance under 60 to

70-ft. head for the runners furnished by the

makers and based on Holyoke test 2229,

showed maximum efficiencies running be-

tween 88 and 89 per cent.

The guaranteed efficiencies were as shown
in the table, and are practically the same
under considerable variation of head when
drawing down the pond of the ultimate de-

velopment.

Guaranteed Efpiciencies in Per Cent at Speed oi"

164 R.P.M.
-Head in Ft.-

-First Runner- -Second Runner-
34 36 38 39.5 h5 60 65 70

l<"ull load SO 79.5 79 79 SI.

5

82 82 81.5
eeven-eighths . 82 82 81.5 81 84 84.5 85 84.5
Three-quarters 80 80 79.5 79 83 83.5 84 83,5
One-half 72.5 72 71.5 71 75 75 76 75

The order for the units was placed with
the Allis-Chalmers Manufacturing Com-
pany for several reasons, principally be-

cause they were in a position to make a

fixed-sum bid under satisfactory specifica-

tions on the complete unit,—generator, ex-

citer, waterwheel and governor,—erected,

tested out, and ready for regular operation

on the line.

Plate Steel Scroll Case

The novel feature of the unit is the scroll

case,' which is made of plate steel. The
casing is of circular cross-section and de-

creases in diameter as water leaves it to

enter the turbine gates. It is built up of

conical sections, lap-jointed and riveted to-

gether. It is economical in material and
low in friction losses, and being circular in

section the deformation under water pres-

sure is a minimum. The casing is held to-

gether on the side of the water exit by a
speed ring of cast steel. The discharge of

the unit is controlled by gates of the out-

side wicket type. The spiral was set, riv-

eted up and then concreted in up to the

center line.

This installation is believed to be the first

of this type. The cases were first assembled
in the shop and then knocked down and
shipped in four sections. The inlet of the

spiral is 9 ft. in diameter. Cases are now
being constructed of this type with an inlet

of 13 ft. diameter for use under 100-ft.

head giving about 8500 hp.

The weight of the rotor is taken on a

bearing of the Allis-Chalmers type mounted
on top of the geaerator housing. The run-

ner is made up of steel vanes and cast iron

central hub and cast iron outer ring. The
operating mechanism is all external and
subject to easy inspection and repair.

The exciters are belt-driven from a pulley

driven by spur wheels on the main shaft.

This plan was used because it was a posi-

tive and reliable way to get excitation for

the generators and saved a substantial sum
over any other scheme. Later on, when the

business grows, it is intended to use motor-

generator sets for the continuous e.xcitation

and belt driven exciters for starting. The
driving spur wheels on the main shaft have
removable wooden teeth, and the noise of

the gears is not excessive. The excitor sys-

tem has worked well.

Limits Manhattan Pavements
to Three Standard Types

H. W. Durham, Chief Engineer of Highway
Bureau, Advocates in Annual Report Only

Granite, Sheet Asphalt and Wood Block

—Asphalt Block Eliminated

BY limiting its selection to only three

types of pavement—granite block,

sheet asphalt, and wood block—the Borough
of Manhattan of New York City can carry

out its paving plans to the best advantage

and need not concern itself with other

types of surfacing, particularly asphalt

block, which has not given satisfactory

service under heavy traffic in any street of

the borough. This is the opinion expressed

by Henry Welles Durham, chief engineer

(until Feb. 1) of the Bureau of Highways,
in his annual report for 1914.

Improvements in 1914

Among the improvements adopted by the

bureau last year were 12-ft. radius curves

at corner curbs, instead of the old 6-ft.

curves; storm-water inlets on both sides of

curb intersections, instead of a single large

basin at the corner; granite for curbs, in-

stead of bluestone or other materials. In-

creased vigilance has been exercised in su-

pervising construction, close-jointed gran-

ite block pavement between rails of car

tracks is now specified and unbalanced
bidding has been eliminated to a large ex-

tent.

There still remain opportunities for im-

provement in the work of the highway
bureau. Mr. Durham suggests the advisa-

bility of inaugurating a plan of percentage

bidding on a carefully prepared schedule

of unit prices and total quantities. More
finely graded sand than that now used is

desirable for mixing with the bituminous
filler for granite block pavement. It is

recommended also that New York adopt the

foreign method of laying wood-block di-

rectly on a smooth concrete base and that

in the asphalt specifications the mineral

aggregate be more closely graded.

The chief engineer of the Bureau of

Highways is frequently called on to super-

vise contracts, the preliminary preparation

of which has been entirely outside of his

control. This condition, Mr. Durham
points out, should not exist. Then again,

certain members of his organization, nom-
inally under his direction, are not subject

to his complete authority. Particularly is

this the case with respect to street openings
where an illogical system provides for cor-

poration inspectors, generally men without
technical training, whose appointment is

beyond the jurisdiction of the chief engi-

neer and who have divided allegiance.

Asphalt Blocks Condemned

Mr. Durham discusses at gome length

New York City's experience with asphalt

blocks. Where this type of pavement has

been laid under heavy traffic conditions in
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the Borough' of Manhattan, he says, it has
failed to give satisfactory service. Figures
have been presented to show that the pres-

ent pavements of asphalt block in Manhat-
tan are being maintained at a less average
cost per square yard than those of sheet
asphalt with which type asphalt block nat-

urally competes. In interpreting these fig-

ures, however, it must be borne in mind
that a large majority of the asphalt block
streets is in the northern part of the bor-
ough where traffic is comparatively light.

The figures for the asphalt block are not,

therefore, to be compared with the average
for sheet asphalt maintenance throughout
the entire borough, but only with that in

the corresponding sections of the city. If

this is done, according to Mr. Durham, no
advantage on a maintenance cost basis is

shown.
The claim that asphalt block is less slip-

pery than sheet asphalt is unfounded, ac-

cording to Mr. Durham. Asphalt block has
the advantage that it may be laid like any
other block pavement and the advantage of

uniform structure pertaining to all bitum-
inous composition pavements. It has the
disadvantage that the individual blocks are
not composed of solid hard material and
hence are not rigid or able to maintain
their original shape under pressure or

change in temperature and in consequence
have not the repair advantages of sheet

asphalt. It must be prepared by substi-

tuting individual blocks for those removed

;

the new blocks generally do not conform to

the altered shape of the pavement. ' On
many asphalt block streets instances can
be pointed out where the material has trav-

eled, in some instances, many feet, in the

same way that sheet asphalt does in hot
weather, but unlike sheet asphalt the defect

cannot be remedied by cutting out and re-

placing with new material. No instance

can be shown, Mr. Durham states, where
asphalt blocks have continued to .have a

satisfactory surface under dense traffic sim-

ilar to that shown for many years by sheet

asphalt on Fifth Avenue.
The greatest drawback to asphalt block

pavement, according to Mr. Durham, has
been its repair after several years of serv-

ice. The advocates of asphalt block recom-
mend for its repair the removal of the

pavement over large areas where worn,
sorting out such of the blocks as can be

used again and laying these culls altogether

in repaired areas, the remainder being sur-

faced with new blocks. Such a method of

repairs presupposes large defective areas,

which in turn runs counter to arguments
as to the desirability of prompt mainte-
nance down to the smallest defect and the

relatively low percentage of asphalt block

to be resurfaced as compared with other

types of pavement.

Changes in Specifications

Granite Block.—The joint filler for gran-

ite block pavement was modified to provide

for a mixture of hot sand and paving ce-

ment. This has proved very satisfactory

as the introduction of sand has given the

filler sufficient body to allow the omission

of the previous requirement that the joint

should be filled with sand for a depth of 3

in. previous to pouring. The old practice

resulted in an excess of sand and a shortage

of paving cement.

Skeet Asphalt.—The sheet asphalt speci-

fications, while satisfactory, according to

Mr. Durham, can be improved by some fu-

ture variations resulting in a closer grading

of the mineral aggregate which forms the
actual wearing surface, but as they stand
represent an almost ideal surface for such
busy streets as Fifth Avenue, where
smoothness, cleanness and ease of making
repairs are essential.

Wood Block.—The specifications for
wood block have been modified to the ex-
tent of reducing the amount of oil with
which the block is impregnated from 20 to
18 lb. per cubic foot and providing for a
bituminous joint filler in place of cement
grout.

Asphalt Block.—This class of pavement
has been eliminated from among the
standards for the Borough of Manhattan.

One of the features of the year's work
was the economy eflfected by making re-

pairs to sheet asphalt pavements with a
municipally owned and operated asphalt
plant placed in operation May 26, 1914. A
total of 129,877 sq. yd. of sheet asphalt was
laid in 1914 by the municipal plant, while

114,793 sq. yd. was laid by contract. The
contract price for doing the work averaged
$1.47 per square yard, while the price for

the municipal plant work, including an
overhead and depreciation charge of 18.4

cents per square yard, was 99.8 cents per
square yard. This shows an actual saving
amounting to $61,627 on the yardage laid

by the plant.

Value of Paving Materials Disclosed by Two
Years' Service Test in New York

Condition of Twenty-one Sections of Various Types Indicates Superiority
of Granite, Sheet Asphalt and Wood Block, According to H. W. Durham

FROM a recent examination of the con-
dition of twenty-one sections of the test

pavement laid on Second Avenue, New York,
in 1912, Henry W. Durham, chief engineer
(until Feb. 1) of the Bureau of Highways
of the borough of Manhattan, concludes in

his 1914 annual report, just submitted, that
granite, wood block, and sheet asphalt have
given the most satisfactory service. A mini-
mum amount of restoration due to ordinary
wear and tear or defects other than dam-
age from street openings has taken place in

the pavements of these three types after

2 yr. of service. The worst results were
observed on the European rock asphalt sec-

tion. The sandstone block section also re-

quired extensive repairs, as did the asphalt

block sections. The Australian hard-wood
blocks were absolutely unsatisfactory. All

classes of wood block pavement, Mr. Dur-
ham states, bled profusely the first season

and very little the second. The description

of each section and an estimate of its condi-

tion, as observed by Mr. Durham, are given

below

:

Asphalt Block

The asphalt block from Houston to Third

Street was made of asphaltic cement,

crushed trap rock and inorganic stone dust.

The specific gravity was not less than 2.45

and, after drying for 24 hr. at a temperature

of 150 deg. F., no greater absorption than

1 per cent of moisture when immersed in

water for 7 days was allowed. The blocks

were 5 in. wide, 3 in. deep and 12 in. long.

They were laid on a 5y2-in. concrete founda-

tion over which had been spread a y2-in.

mortar cushion. The pavement was opened

to traffic in November, 1912. The work was

done by the Harlem Contracting Company.

The joints are indiscernible except at re-

cent restorations. The general appearance

of the pavement is fair, but it is pitted

over almost the entire area. Cracks, evi-

dence of wear, appear along the car rails

extending outward about 18 in. or 2 ft.

Medina Sandstone Cubes

The Medina sandstone cubes from Third

to Fourth Street were 31/2 in- in dimen-

sion. They were laid on a 6-in. concrete

foundation over which had been spread a

Vi-in. sand cushion. The tight joints were

filled with Portland cement grout. The

pavement was opened to traffic in January,

1913. The work was done by the Franklin

Contracting Company.

This pavement is undulating pnder traffic.

Large cracks have developed in the joints

and small cracks in the heads of the cubes.

About 10 ft. of the blocks have been cracked
or sunk under traffic. There are indications

of extensive repairs having been made dur-
ing the past year.

Regular Medina Sandstone Blocks

The Medina blocks from Fourth to Fifth
Street were 31/2 to 51/2 in. thick, 6 to 61/2 in.

deep, and 7 to 12 in. long. The stones were
so cut that they had parallel sides and ends

;

they were laid with close joints on a iy2-in.

dry sand cushion over a 6-in. concrete foun-
dation. The joints were filled with grout.

The pavement was opened to traffic in Janu-
ary, 1913. The work was done by the
Franklin Contracting Company.
The surface of this pavement is very

rough and uneven. Some of the blocks have
broken under traffic. Others are sunk and
depressed. In general, this type of pave-
ment has given poorer service than any
other type of pavement within the experi-
mental limits.

Southern Short-Leaf Pine Blocks

The blocks from Fifth to Sixth Street
were treated with 20 lb. of heavy oil per
cubic foot. The specific gravity was not
less than 1.10 at 38 deg. C. They were laid

on a 6-in. concrete foundation over which
had been spread 1 in. of sand. The joints
were filled with fine sand and the pavement
was thoroughly rolled. The pavement was
opened to traffic in January, 1913. The
work was done by the United States Wood
Preserving Company.
The south side of Sixth Street to half-

way between Sixth and Seventh Streets was
laid with short-leaf pine blocks, treated with
20 lb. of light oil per cubic foot. The spe-
cific gravity was not less than 1.03 nor more
than 1.08 at 38 deg. C. These blocks were
laid in a similar manner and on the same
foundation as described for the blocks be-
tween Fifth and Sixth Streets. The road-
way was opened to traffic in January, 1913.
The work was done by the United States
Wood Preserving Company. From the end
of this section to the north side of Seventh
Street the blocks were treated with 20 lb.

of water-gas tar per cubic foot.

On close examination this pavement pre-
sents a slight undulating appearance. It

is otherwise in excellent condition. Large
cross annular rings in the wood are now
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plainb' discernible, most probably indicat-

ing that the bleeding period is over.

Sheet Asphalt on Common Binder

The asphalt pavement from Seventh to

Ninth Street consisted of a 2-in. wearing
coat over a common binder 1 in. thick. It

was laid on a 6-in. concrete foundation.

It was opened to trafiSc in November, 1912.

The work was done by the Sicilian Asphalt
Paving Company.

This pavement is slightly rolling in ap-

pearance, but otherwise in good condition.

No restorations due to wear and tear have
been made in this stretch of pavement dur-

ing the past year.

Rock Asphalt Blocks

The rock asphalt blocks from Ninth to

Eleventh Street were made of natural bitu-

minous limestone rock. They were 213
in. deep, 8% in. long, and 4 in. wide; the

minimum weight per block was 6 lb. They
were laid on a V2-in. mortar bed spread
over a 5%-in. concrete foundation. The
roadway was opened to traffic in October,

1912. The work was done by the Sicilian

Asphalt Paving Company.
The blocks have rolled together so that

the joints are not discernible. The surface

resembles sheet asphalt pavement and is in

fair condition.

Sheet Asphalt on Close Binder

The sheet asphalt pavement on close

binder from Eleventh to Thirteenth Street

consisted of a 1^2-in. asphalt wearing sur-

face laid on a close binder course V/2 in.

in thickness. It was laid on a 6-in. con-

crete foundation. The pavement was opened
to traffic in November, 1912. The work
was done by the Sicilian Asphalt Paving
Company.
With the exception of some slight defects

along the curb and at the car rail, this

pavement is in good condition.

Southern Long-Leaf Yellow Pine
Blocks

The Southern long-leaf yellow pine blocks

from Thirteenth to Fifteenth Street were
4 in. deep, 3 in. wide, and 8 in. long. They
were laid on a 1-in. sand cushion over a 6-ini

concrete foundation. From the south side

of Thirteenth to the north side of Thir-

teenth Street the blocks were treated with

16 lb. of heavy oil per cubic foot. The
specific gravity was not less than 1.10 at

38 deg. C. From the north side of Thir-

teenth Street to halfway between Thirteenth

and Fourteenth Streets the blocks were
treated with 20 lb. of heavy oil per cubic

foot. The specific gravity was not less

than 1.10 at 38 deg. C.

Half way between Thirteenth and Four-

teenth Streets to the south side of Four-
teenth Street the blocks were treated with
20 lb. of light oil per cubic foot. The spe-

cific gravity was not less than 1.03 nor

more than 1.08 at 38 deg. C.

From the south side of Fourteenth Street

to the north side of Fourteenth Street the

blocks were treated with 16 lb. of light oil

per cubic foot. The specific gravity was
not less than 1.03 nor more than 1.08 at 38
deg. C.

From the north side of Fourteenth Street

to halfway between Fourteenth and Fif-

teenth Streets the blocks were treated with
20 lb. of water-gas tar per cubic foot with a

specific gravity not less than 1.10 at 38
deg. C.

From half way between Fourteenth and

Fifteenth Streets to the south side of Fif-
teenth Street the blocks were treated with
16 lb. of water-gas tar per cubic foot with
specific gravity not less than 1.10 at 38
deg. C. The roadway was opened to traffic

in October, 1912. The work was done by the
United States Wood Preserving Company.
There is nothing in the present appear-

ance of this stretch of pavement to indi-

cate that the blocks contained in certain
portions of this area had received different
kinds of treatment. It is in very good
condition.

Asphalt Block

The asphalt blocks from Fifteenth to

Seventeenth Street were made of asphaltic

cement, crushed trap rock and inorganic
stone dust. The specific gravity was not
less than 2.46. After drying for 24 hr. at

a temperature of 150 deg. F. they showed
no greater absorption than 0.6 per cent of

moisture when Immersed in water for seven
days. The blocks were 5 in. wide, 3 in.

deep, and 12 in. long; they were laid on a
5%-in. concrete foundation over which had
been spread a 1'2-in. mortar bed. The joints

were filled with fine sand. The roadway
was opened to traffic in November, 1912.

The work was done by the Harlem Con-
tracting Company.
The general appearance of this pavement

is fair. The joints have rolled together and
the whole presents an even appearance.
There is evidence of considerable restora-

tion having been made during the past year.

At several points in this stretch, particu-

larly at the east intersection of Fifteenth

Street, the pavement is very much pitted.

Wood Block

At the Seventeenth Street intersection

Australian tallowood block was laid. These
were painted with tar before laying. They
were 4i'2 in. deep, 3 in. wide, and 8% in.

long; they were laid on a y2-in. tar cush-
ion. The joints were as close as possible

and were filled with paving pitch. Adjoin-
ing the Australian wood block pavement to

the north side of Ninetenth Street southern
short-leaf pine blocks were laid. The blocks

were 4 in. deep, 3 in. wide, and 8 in. long;

they were laid on a 1-in. sand cushion over
a 6-in. concrete foundation and the joints

were filled with fine sand.

From the north end of Seventeenth Street

to the south side of Eighteenth Street the

blocks were treated with 16 in. of heavy oil

per cubic foot; the specific gravity was not

less than 1.10 at 38 deg. C.

From the south side of Eighteenth to the

north side of Eighteenth Street the blocks

were treated with 16 lb. of light oil per

cubic foot; the specific gravity was not less

than 1.03 nor more than 1.08 at 38 deg. C.

From the north side of Eighteenth to

the north side of Nineteenth Street the

blocks were treated with 16 lb. of water-gas
tar per cubic foot; specific gravity not less

than 1.10 at 38 deg. C. The roadway was
opened to traffic in October, 1912. The
work was done by the United States Wood
Preserving Company.
At the intersection of Seventeenth Street

the Australian tallowood block pavement
has failed decidedly. There is very little of

the original pavement remaining. That
which remains is bulged, cracked and
distorted.

The pine block pavement from the north

side of Seventeenth Street to the north

side of Nineteenth Street is in very good
condition.

Sheet Rock Asphalt

The sheet rock asphalt pavement from
Nineteenth to Twenty-first Street is made
of asphalt obtained from the Sicilian rock
asphalt mines at Ragusa, Sicily. The as-

phalt was 21/2 in. thick and laid on a 6-in.

concrete foundation; the roadway was
opened to traffic in September, 1912. The
work was done by the Sicilian Asphalt
Paving Company.

This pavement presents a fairly good ap-

pearance, but close examination discloses

the fact that a considerable part of the

area has been restored. As a matter of

fact, this pavement has shown more defects

due to wear and tear than any other smooth
type of pavement within the experimental

limits.

Grouted Granite Block

The granite blocks from Twenty-first to

Twenty-third Street were from 7 in. to 11 in.

long, 3^2 in. to AVo in. wide, and 5 in. deep.

The blocks were laid with joints not exceed-

ing % in. on a %-in. sand cushion over a

6-in. concrete foundation. Dry sand was
broomed into the joints to within 3 in. from
the top. Portland cement grout was poured

into the joints until they were flush with the

top of the blocks. The roadway was opened

to traffic in June, 1912. The work was done
by Thomas Tarpy, contractor.

This pavement is in fair condition. The
joints are cracking larger, particularly those

parallel to the line of traffic. The surface

of the blocks is rounding and the cement
grout has entirely worn off the top.

"Well Pump Inefficiencies Due
to Varying Water Levels

Necessity of Knowing the Pumping Level and the

Variations Expected Are of Vital Import-

ance in Obtaining Efficiency

BEFORE buying a well pump it is of the

utmost importance to know the pumping
level, and to obtain a knowledge of the be-

havior of other wells in the territory so as

to estimate the probable changes which
may be expected in the future, according to

Douglas A. Graham in a paper recently pre-

sented to the Illinois Society of Engineers
and Surveyors. In explaining how different

classes of pumps are affected Mr. Graham
said that in the air-lift pump the efficiency

is largely dependent on securing the proper
submergence of the air pipe. This should

be about 60 per cent for best results. In

installing an air lift an estimate may be

made in advance and the pipe readily raised

or lowered after the tests are made until

the desired point is reached. After the

erector leaves, however, there is small

chance for the adjustment of the air pipe

by the station employees. They seldom

have the necessary knowledge and it is rare

that convenient means for measuring the

pumping level are provided. Practically all

well levels change with time and some very

rapidly, one instance of a drop of 70 ft. in

one week being known to the writer. If a

water level 100 ft. below the surface should

drop to 120 ft., the air pipe, "which has been

250 ft. below the surface, would have to be

lowered 50 ft. If this were not done, the

submergence would drop from 60 to 50 per

cent, with a corresponding material loss of

efficiency. The air lift, therefore , while

easily adjusted within reasonable limits, is

materially affected by changes in the water

level and it is probable that few of these
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plants maintain their best efficiencies very
long after they are installed. Many tests of
old air-lift plants show efficiencies as low
as 10 per cent over all, while the manufac-
turers' guarantees now run to 30 and 40 per
cent. This is due partly to changing water
levels and partly to various improvements
in design.

The plunger pump also is affected mate-
rially by the original pumping level and its

variations, although its reliability changes
more than its efficiency. The rods, pump
head and motive power must be designed
for given loads. As long as the water level

remains above the working barrel all goes
well, as the entire machine is usually de-
signed for a head equal to the depth the
plungers are placed below the surface plus
a constant surface pressure. If, however,
the water level drops below or close to the
barrel, trouble is sure to begin. The pump
will take air, and breakage and loss of
efficiency result. If the condition of the
well permits, the barrel may be lowered, but
the strain on all parts is thereby increased
and trouble is likely to occur. Plunger
pumps are not suitable for changing well

conditions and should be specified only on
thoroughly proved data.

The turbine pump has the same limita-

tions as the plunger pump with an impor-
tant addition. The efficiency and capacity
of a turbine are only at a maximum for a
very short range of head fluctuation and
fall off very rapidly as the head increases.

It is absolutely essential that a pump of this

class be designed for a definite and known
water level, and a change in this level fre-

quently requires the reconstruction of the
entire pump. There are some forms of

rotary propeller pump which do not have
this objection as they are built in sections

and can be extended within the limits of

strength and of motive power.
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Structural Features of Northwestern-Mutual
Life Insurance Building, Milwaukee

Second-Floor System of Plate Girders and Supports for Heavy Marble
Ceiling and Massive Columns—Very Heavy Girders With Triple Webs

THE 240 X 188-ft. eight-story building in
Milwaukee for the home office of the

Northwestern-Mutual Life Insurance Com-
pany is a steel cage building with a heavy
framework that is not unusual in construc-
tion except at the second, seventh and eighth
floors. At the second and seventh floors a

diameter and five stories high. This facade
reaches across the entire front of the build-

ing. Special construction is also provided
for the support of the deep terra cotta
cornices at the second and eighth floor

levels. A large part of the first-story ceil-

ing consists of thick marble slabs supported
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The Palace of Machinery at the

Panama-Pacific Exposition has a total

floor space of 245,000 sq. ft. All of this

has been assigned to exhibitors and the
average space occupied by exhibits is 1000
sq. ft.

number of columns are offset from their

lower-story sections and are supported on
very heavy plate girders, some of them
having triple webs and some of them being
cantilevers with long overhangs. The sec-

ond-floor framing also provides heavy beam-
and-girder platforms for the support of a

facade of ten solid stone columns 7 ft. in

framing PI.AN OF SECOND FLOOR WITH LOCATION OF GIRDERS AND COLUMNS

from the second-floor beams and girders on
a suspended framework of horizontal angles

and channels.

Second-Floor Girders

The location of columns, which are gen-
erally spaced from 8 to 271/2 ft. apart,

together with the arrangement of girders-

and the position of the stone columns in
the front of the building, are indicated on
the diagram of part of the second-floor

framing. The framing is symmetrical
about the center line. All plate girders
are marked G, GA, GB or GO, and all other
beams and girders are rolled I-beams. These
are in general 18 in. deep, but for long

spans and heavy loads, there are some 24
in. deep with reinforced flanges, and there
are also a few lighter beams for short

spans and for the column grillages and wall

piers.

The triple-web girders G each carry one
five-story column of the row in the line

42-45-50, thus providing for economical
floor construction from the second to the
seventh story.

The girders GA carry a part of the sec-

ond floor and also support the upper-story
columns, which are 4 ft. from one end, as
shown in the elevation. They are of a de-

sign which amounts substantially to the
combination of a long girder with a web
59 in. deep and a short girder with a web
31 in. deep, spliced together end to end by
web cover plates and by the extension of

the flange angles of the shallow girders,

which are riveted to the web of the deep
girder. At the 31-in. end the girder is

supported by hitch angles riveted to the
web of another girder, and at the 59-in. end
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the bottom flanges are seated on the top through its web splices and through a pro- is supported on the overhangs of triple-

flange of girder GB. jecting gusset plate made integral with the web cantilever girders Gl in the planes

Girder GB carries a moderate floor and column web and extending below the bot- of the second-floor girders G. The latter

wall load and a heavy concentrated load tom flanges of the girder. are fulcrumed on columns 43, 44 and 51

from girder GA very near its end supports The stone columns at the front terminate and anchored to their rear columns 32, 42

where it is heavily reinforced. It is con- at the seventh floor, which is carried over and 45. These girders have lower flange

nected to the columns by field rivets their tops and, together with the cornice, bearings on the tops of the fulcrum col-
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umn.s, and the ends of the long arm are

field-riveted through the vertical web-stif-

fener angles to extended cover plates on

the faces of the interior columns to which

they are anchored. Additional anchorage

reaction is provided by vertical distribution

angles riveted to the faces of the interior

columns with their lower ends bearing on

the top flanges of the girders.

Support of Face Columns at First Floor
Level

The construction of the platforms to

carry the loads of the five-story stone col-

umns is illustrated by the plan and section

of a typical platform between structural

columns 11 and 104. The principal girders

have special end sections, the webs of which

project below their bottom flanges to form

gusset plates or kneebraces and are field-

riveted to the columns through hitch angles.

The platforms are grillages of 12-in. I-

beams embedded in concrete and supported

on 24-in. I-beam girders with their webs
reinforced by vertical angle stiffeners with
the ends ground to bear on the flanges.
The concrete is reinforced by crossed tiers

of rods under the column bases.

The I-beam wall girders are seated on
the top flanges of heavy rectangular solid-

web brackets field-riveted through hitch
angles to the faces and webs of the columns.
The cornice or molding is supported from
a special beam made of a channel with an
angle riveted to the top of the web, and
carried by shelf angles projecting beyond
the bracket webs to engage the top and
bottom flanges of the channel.

Ceiling Supports

The heavy marble slabs in the first-story

ceiling are carried by a framework of pairs

of longitudinal and transverse angles sus-

pended from I-beams supported by the main
girders and forming panels from about 3

ft. to 7 ft. square. The marble slabs, not

shown in the drawing, are bolted to hori-

zontal flanges of pairs of 3 x 3-in. angles

with their vertical flanges turned upward.

These angles are suspended by vertical

plates riveted to their vertical flanges and
angle clips on the bottom flanges of the

beams and girders, and by flat plates riv-

eted to them and welded to screw rods with

nuts engaging the bottom flanges of Z-

shaped connections made of two short

angles riveted together through their verti-

cal webs and riveted to the bottom flanges

of the beam above. The heavy ceiling ribs

are carried with riveted connections secur-

ing a considerable degree of stiffness.

Marshall & Fox, of Chicago, were the

architects of the building.

Automatic Gages, run by electricity, will

record the fluctuating heights of water of

an artificial river in the exhibit maintained

by the U. S. Geological Survey at the

Panama-Pacific Exposition.
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New Indianapolis Pumping
Station Designed for Con-

tinuous Service
Steam Plant of 18,000,000-Gallon Daily Capacity

and Reservoir, Compactly Arranged to Super-

sede Electrical Boosting Pumps

DURING 1914 a new 18,000,000-gal.

pumping station, a 1,500,000-gal. reser-

voir and deep well system were completed
in Indianapolis, to care for the entire east-

em section of the city, including Bright-
wood, Brookside Park, Irvington, Tuxedo
and Beech Grove. The district lies ap-

proximately 100 ft. above the business sec-

tion and has been served by an electrical

booster station at Michigan and Rural
Streets. Of special interest is the com-
pact arrangement of pumping station and
reservoir which was described in a com-
mittee report on waterworks at the re-

cent meeting of the Indiana Engineering
Society.

The pumping units are located immedi-
ately between the reservoir and the boiler

plant, giving a short and simple arrange-
ment of suction and steam lines. The res-

ervoir wall forms the west basement wall
of the station building, the top elevation

being 3 ft. above the engine room floor,

which gives a positive suction on all of the
pumps at all times with a full reservoir.

This wall is faced with brick to conform
with the interior of the engine room. As
a whole, the station is designed to give
maximum results with a minimum expendi-
ture of labor and material, taking into ac-

count the necessity of uninterrupted service.

Station Building

The station building is of classic design,
constructed of hydraulic pressed brick with
Bedford stone trimmings. It is 106 ft.

long, 67 ft. wide and rises 40 ft. above the
ground. The basement walls are of solid

concrete without window openings, and the
top is high enough so that the operation of
the station may not be interrupted at times
of high water. The entire building is fire-

proof throughout; the roof is of reinforced
concrete, carried on steel trusses and col-

umns. The pumping equipment consists of
one DeLaval steam turbine pumping unit
having a daily capacity of 6,000,000 gal.

when pumping against the high service pres-
sure of 150 lb. per square inch, and double
this amount when pumping against the ordi-

nary pressure of 75 lb. per square inch ; also,

one AUis-Chalmers horizontal cross com-
pound pumping engine of the opposed type,

having a capacity of 6,000,000 gal. daily

when pumping against high service.

Provision has been made in this room
for the installation of additional pumping
engines to the extent of 30,000,000 gal.

daily capacity. The boiler equipment con-
sists of Babcock & Wilcox boilers provided
with Laclede-Christy chain grates and me-
chanical means for handling both coal and
ash. The coal is delivered to the plant over
an elevated railway structure of reinforced
concrete and steel arranged so that the coal
drops directly into the coal pockets without
manual labor of any kind. The steam
lines are arranged in duplicate, with loops
and bends and cast-steel valves and fittings

furnished entirely by Crane Company and
built to withstand a working steam pres-
sure of 250 lb. per square inch.

The chimney for this station is built of
radial brick of a color consistent with the
exterior of the other buildings, and was

furnished by the M. H. Kellogg Company,
of New York. It is 14 ft. in diameter at

the base and rises 180 ft. above the founda-
tion. It has a special fire brick lining for

50 ft. above the foundation and is connected
with the boiler settings by a reinforced

concrete breeching flue.

The reservoir is of reinforced-concrete
design, 135 ft. long, 110 ft. wide and 15 ft.

deep. The roof is formed by a series of

groined arches supported in four directions

on large concrete columns. The floor is

formed by reinforced inverted groined
arches designed to balance external pres-

sure at times when the reservoir may be
empty. Provision has been made in this

design for a filtration plant to be located

directly above the reservoir, the load of

which will be carried on the concrete col-

umns. Ground has been purchased for a

large sedimentation basin to be used in con-

Install Huge Balanced Valves at

Arrowrock Dam
TWENTY-TWO 58-in. diameter, semi-

steel and bronze balanced valves, weigh-
ing 42,000 lb. each, are being installed on
the upstream side of the Arrowrock dam on
the Boise irrigation project in Idaho. They
are hydraulically balanced needle-valves,

each consisting of a cylindrical semi-steel

structure having a circumferential inlet and
a central discharge. Within the cylinder,

which is closed at the outer end, slides a pis-

ton, the inner end of which forms a needle

operating to regulate the amount of water
discharged and closing similar to a check

valve.

The valves are installed with their axes

in horizontal planes and will be submerged
in the reservoir. They are set in two tiers.

The lower valves will be under approxi-

SCREEN CHAMBER WITH LARGE HYDRAULICALLY-BALANCED NEEDLK VALVES

nection with the proposed filtration plant.

The present reservoir is covered with earth

to keep the water cool in summer and from
freezing in winter.

The source of supply is from deep rock

wells averaging about 320 ft. in depth. The
tests show this water to be extremely satis-

factory for both domestic and industrial

uses. The water is raised by electrically-

driven DeLaval pumps of special design, and
deliver the water through cast-iron supply

mains into the covered reservoir adjacent

to the station. Venturi meters of the Sim-
plex type have been installed for measuring
both the well supply and the delivery from
the main pumping units.

The transmission main leading out of

this station is 24-in. extra heavy cast-iron

pipe, laid in duplicate through the station

grounds. It connects with the 20-in. cast-

iron pipe in Brightwood, continues a dis-

tance of 7 mi. through the territory which
it serves, and terminates at the Big Four
shops at Beech Grove.

The engineering and construction work
of the Indianapolis Water Company is car-

ried on by its own staff of engineers and
construction force under the immediate di-

rection of C. H. Hurd, vice-president and
chief engineer.

mately 200 ft. maximum head and the upper
ones under about 100 ft. The accompany-
ing photograph shows one of these valves in

place. The concrete arches form the valve

chamber and its top will be covered with a

rack. The design of these valves was pub-

lished in the Engineering Record of July 11,

1914, page 53.

The dam is built by the U. S. Reclamation
Service. F. E. Weymouth is supervising

engineer of the Idaho Division and C. H.

Paul, construction engineer of the Arrow-
rock Dam. The manufacturer of the valves

is the Joshua Hendy Iron Works, San Fran-
cisco, Cal.

The Cost of the Stockton Street Tun-
nel in San Francisco has recently been
announced by M. M. O'Shaughnessy, city

engineer. The total cost is given as $621,-

000, of which $430,000 represents the

actual construction and $191,000 the dam-
ages paid property owners. The length of

the tunnel between portals is 911 ft. and
approach cuts are 138 and 275 ft. long

respectively. The total yardage excavated

was 43,500, and 16,500 cu. yd. of concrete

were used, containing 637,000 lb. of steel

reinforcing.
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Build Brick Road on Ma-
chine-Leveled Subgrade

Industrial Equipment, Specially Designed Road
Roller and Labor Organization Are Features

of Work in Ohio

INDUSTRIAL equipment for hauling

material and the use of a specially de-

signed sub-grade leveling machine are fea-

tures of the 9.7-mi. road between Alliance

and Louisville, Ohio, one of the longest sec-

tions of brick construction in the State.

The road is being built 15 ft. wide, with a

6-in. slag foundation on which is laid a 2-in.

granulated slag cushion for wire-cut-lug

paving blocks. Longitudinal expansion

joints are placed along the concrete curbs
which flank the road.

To date 5.2 mi. of the road have been
completed. The remaining 4.5 mi., for

which all heavy grading is finished, will be

built this spring as soon as weather condi-

tions permit. The road as constructed is

of the general type built in that section of

the country, a paved roadway on the right-

hand side leading to market with a 10-ft.

dirt road on the opposite side in order to

facilitate the suburban traffic. The width
of the beam on the brick side of the road
is 3 ft. Ditches are located on each side

affording ample drainage for both the brick

and dirt roads. The grades are in general

very light, except for a short stretch where
the maximum is 4 per cent. Heavy grading
was done with a %-yd. Thew steam shovel

and dump cars. For the lighter grading
a New Era elevating grader and dump
wagons were used.

Slag Base

The grading was carried forward a con-

siderable distance in order to keep ahead
of the sub-grade party that followed, after

which the concrete curbs were placed for a

distance of 21/2 mi. Following the concrete

curb crew came the special sub-grade level-

ing machine which brought the sub-grade
to the proper elevation and contour. The
sub-grade was then rolled by a 10-ton Rus-
sell steam-roller, and a layer of crushed
slag, the largest pieces not exceeding 4 in.,

was deposited to a depth of 8 in. and rolled

to a finished foundation not less than 6 in.

in depth. The foundation was prepared be-

tween 1 and V,2 mi. ahead of the completed
road. On the slag base a 2-in. cushion of

granulated slag was deposited and rolled

by the 10-ton roller. Additional slag, scat-

tered over the rolled surface, was struck
off with a templet in order to bring the
finished surface to the required contour of
the roadway. On the slag cushion the
paving bricks were laid, culled and then
rolled with a 5-ton roller to a smooth sur-
face. The grout prepared in a Standard
mixer consisted of 1 part cement and 2
parts cleaned, washed sand.
The water used for all work along the

road was delivered through pipe lines 1,

1^/4, iy2 and 2 in. in diameter, laid on the
outside of the improvement, and was
pumped by a Domestic direct-connected
gasoline pump. After the wooden strips
adjacent to the curb were removed the grout
was raked off of the recess and tar poured
in to form an expansion joint.

The grouting was covered with 1/2 in. of
sand and earth in order to protect it from
drying and setting too fast. The roadway
was then barricaded for a period of 21 days,
after which the pavement was cleaned off

and the road thrown open to traffic. Then
the dirt road and berm were graded to the
proper form and width and side ditches

were constructed to a depth of 14 to 16 in.

Subgrade Leveling Machine

The two rear wheels of this machine run
on the curb. A roller is fastened on the end
of the leveler in order to keep the blade
from shearing the curb. The blade can be
raised to clear the curb or lowered to cut

14 in. below it, and it can be swung by a

bevel cog gear so as to carry excavated
material either to the right or to the left

curb. In front of the blade a digger is

hung to cut the high spots in order that

the leveler can operate in hard ground. The
machine is drawn by a Russell general

utility engine.

Hauling Methods

All material was delivered along the work
in IVn-yd. Western dump cars, hauled by an

8-ton, 24-in. gage Vulcan locomotive on

track constructed ahead of the work on one

side of the road using 30-lb. rails and wood
ties. The slag was unloaded from a trestle

chute into the dump cars. By dumping a

string of cars twice in the same position,

enough material was obtained to bring the

base to its proper height.

Unskilled labor consisted of Italians and

Roumanians, who took care of their own
board and lodging. The skilled laborers

were taken care of in shacks of such design

as to provide two rooms with a capacity of

four men to a room. There were in all six

shacks, including cook house and dining

room. The office of the contracting company
was located with the camp at Louisville,

Ohio.

The Wm. H. Vogt & Sons Company, of

Massillon, Ohio, are the contractors for the

work, which is under the supervision of W.
Lee Bender, county engineer, with Paul

Chevreaux as inspector.

Only Creosote Properly Ap-
plied Withstands Teredo

Plenty of Standard Quality of Oil Must Be Used to

Protect Piles Against Marine Boren—
Importance of Naphthalene

PLENTY of oil of standard quality must
be injected into the piles if creosoting

is to protect them in waters infested by the

teredo, according to a paper presented at

the recent convention of the American Wood
Preservers' Association by E. S. Christian.

Mr. Christian stated that in . thirty-two

years' experience with creosoted timber he

had known of many instances where the

treatment had failed to protect the timber
from the teredo and its class, but that in

every instance the failure could be traced,

either to ignorance on the part of the engi-

neer in not specifying sufficient oil, or to

knavery on the part of the creosoting plant

in not complying with the specifications.

In this paper, Mr. Christian emphasized
the importance of the naphthalene fraction

for marine work. He told of the success

of creosoting on the piles of pier 6 of the

Chesapeake & Ohio Railway at Newport
News, Va. The pier is 800 ft. long and
200 ft. wide, and required about 4000 piles.

It was first built in 1879 on charred pine

and cypress piles, the belief at that time

being that charring made timber immune
from all marine borers. Examination a

year later, however, showed that the piles

were damaged to such an extent as to make
the pier unsafe, and the structure was re-

built on creosoted piles.

Mr. Christian was inspector at the creo-

soting plant, and his instructions were to

see that every cubic foot of each of the 4000

piles absorbed 12 lb. of oil. One of the

tests to determine this was to bore each

pile in six places and if any boring showed
a penetration of less than IV2 in. to have
the pile treated again. The oil was bought

by the railroad under the following specifi-

gang unloading and laying brick



210 ENGINEERING RECORD Vol. 71, No. 7

FIG. 1—INEFFECTIVENESS OF CHARRING

cations: It must be distilled from the coal

tar derived from Newcastle coal, and must
be of a greenish-yellow color when liquefied

;

it must not contain any water; it must not

contain more than 8 per cent of tar acids,

nor less than 60 per cent of naphthalene,

nor less than 20 per cent of anthracene and
anthracene oil ; not less than 5 per cent must
remain in the flash after it had been heated

to a temperature of 320 deg. C.

What the Illustrations Show

Fig. 1, taken from Mr. Christian's paper,

shows a cross-section of one of the original

charred piles. Fig. 2 shows two pieces of

the same piles on the bottom row, and, im-

mediately above, two pieces of a creosoted

80-ft. pile taken from the pier in 1912.

Three other sections of this same pile were
sent to as many chemists to determine the

quantity and which fractions of the oil re-

mained. It was found that after thirty

years' service there remained 10 V2 lb. of the

original 12 lb. of oil, and of this quantity 55

per cent was naphthalene. All of the pieces

were taken from that part of the pile be-

tween the high water mark and the ground
line.

Owing to the difficulty of obtaining oil

with more than 35 per cent of naphthalene

Mr. Christian is now recommending 16 lb.

of oil per cubic foot for marine,work in

Hampton Roads. He believes, however, that

in the treatment of crossties and bridge

timbers the naphthalene fraction may be

lowered, provided the percentage of pitch is

increased.

New Publications

Structural Steel Drafting and Elementary De-
sign. By Charles D. Conklin, Jr. Cloth, 8 x 11
in.; 154 pages; well illustrated. New York and
London, John Wiley & Sons, Inc. $2.50 net.

Statistics of Common Carriers. Interstate
Commerce Commission. Division of Statistics.
Preliminary abstracts of report for the year
ended June 30, 1914. Paper, 9 x 11 V^ in.; 187
pages. Washington, D. C, Superintendent of
Documents. 25 cents net.

The Creation of Wealth. By J. H. Lockwood.
Cloth; 5M> X 8 in. ; 225 pages. Cincinnati, the
Standard Publishing Company. $1 net.

Universai. Safety Standards. By Carl M. Han-
sen, Consulting Safety Engineer. Compiled under
the direction of and approved by the Workmen's
Compensation Service Bureau, New York.
Leather, 7Vj x 5 in.; 312 pages, illustrated.
Philadelphia, Universal Safety Standards Pub-
lishing Company. $3 net.
A reference book of rules, drawings, tables, for-

mulae, data and suggestions for the use of archi-
tects, engineers, superintendents, foremen, in-
spectors, mechanics and students. Chapters

:

General safety standards ; machine shop ; foundry,
and rules for practice.

U. S. Geological Survey—Washington, D. C, Su-
perintendent of Documents. Paper ; 6 x 9 in.,

illustrated.

Thirty-fifth Annual Report of the Director foi'

the Fiscal Year ended June 30, 1914; 163 pages;
2 maps.
Water Supply Paper 330—Surface Water Supply
of the United States, 1912; Part X, The Great
Basin. By F. F. Henshaw, E. A. Porter and G. C.
Stevens ; 275 pages ; 3 inserts.

Water Supply Paper 335—Geology and Under-
ground Waters of the Southeastern Part of
Texas Coasted Plain. By Alexander Deussen :

365 pages, 17 figures; 10 inserts.

Water Supply Paper 345-G—The Water Re-
sources of Butte, Montana. By O. E. Meinzer

;

pages 79-125 ; 7 figures ; 1 map.
Water Supply Paper 348—Profile Surveys in
Hood and Sandy River Basins, Oregon. Pre-
pared under direction of R. B. Marshall ; 8 pages

;

6 inserts.

Water Supply Paper 366—Profile Surveys of
Snoqualmie, Sultan and Skykomish Rivers,
Washington. Prepared under direction of R. B.
Marshall; 7 pages; 12 inserts.

Bulletin 570—Results of Spirit Leveling in Wis-
consin, 1897 to 1913. By R. B. Marshall ; 86
pages.

Bulletin 572—Results of Spirit Leveling in Ne-
braska, 1896 to 1913. By R. B. Marshall; 57
pages.

American Institute op Electrical Engineers,
Year Book 1915. Cloth; 6 x 9 in. ; 393 pages.
New York, American Institute of Electrical En-
gineers.

Progress of Stream Measurements. Report by
Commissioner of Irrigation for the Calendar Year
1913. Department of the Interior, Canada, Irri-
gation Branch. Paper; 6i/> x 9% in. ; 414 pages;
illustrated.

Books Reviewed

FIG. 2—WHAT PROPER CREOSOTING WILL DO

The two bottom pieces are from the same charred
pile shown in Fig. 1. The two immediately above
were from a creosoted pile removed after 30 years
of service.

Mechanism of Steam Engines

Author, Walter H. Jones, S. B., Assistant Pro-
fessor in the Department of Mechanical Engineer-
ing, Massachusetts Institute of Technology, and
Myron W. Dole, S. B., Instructor in Mechanical
Engineering, Massachusetts Institute of Technology.
Cloth, 6 X 9 in. : 170 pages; 183 illustrations. New
York, John Wiley & Sons, Inc. $2.

This book is an elementary treatise on

the kinematics of the steam engine, with no

mention of the heat theory or use of the

steam tables. There is a brief general

chapter on the various types of engines,

with a description of the steam-engine in-

dicator and its use. Chapter 2 is devoted to

single valve engines and various valves are

described with drawings showing the posi-

tion of the valve at various parts of the

stroke. The Zeuner, Bilgram and Reuleux

diagrams and the valve ellipse are explained

in chapter 8 and frequent use of them is

made in sections on slide-valve problems,

governing devices for single-valve engines,

and riding cutoff valves. Chapter 7 de-

scribes various multi-valve engines and
chapter 8, various hand-operated reversing

gears, such as are found on locomotives and

on marine engines. Chapter 9 is a rather

brief but good chapter on valve setting and

is followed by two chapters on the steam

turbine and its valves and governing de-

vices.

The book is well adapted for use between

a course in elementary mechanism and

courses on steam-engine theory and practice,

and although primarily intended for use

with students in a technical school, it is an

excellent book for the operating engineer

who wishes to becoma familiar with valve

diagrams, and it has many practical points

that cover questions such as are asked of

candidates for first class and second class

engineers' licenses.

Construction of Masonry Dams
Author, Chester W. Smith, consulting engineer.

Cloth, 6x9 in., 279 pages, 68 drawings and 16 in-

serts with photographs. New York, McGraw-Hill
Book Company. $3 net.

The need of a book dealing with details

of construction and supervision of masonry
dams has led the author, a construction en-

gineer of more than twenty years' experi-

ence, to undertake the task of treating these

subjects from the point of view of the man
in the field. The author's experience as

chief engineer in charge of the building of

the Wachusett and Roosevelt dams has made
him an expert in this class of work—one

upon whose judgment great confidence can

be placed.

Earthwork, rock excavation, cement,

pumping and similar subjects previously

adequately treated in textbooks have been

omitted, while construction plant and meth-

ods, explorations, stream diversion, founda-

tions, masonry, etc., have been dealt with in

an extensive and adequate manner. Of spe-

cial interest is the chapter dealing with

probable future methods, and the statement

that pudding stones will soon be abandoned
in favor of mass concrete, which will both

save the cost of equipment required to han-

dle such stones and permit a higher rate of

progress, is of interest. The suggestion of

placing cableways on a skew instead of par-

allel to the axis of dam, thus making pos-

sible the employment of a greater number
of cables, is one that is well worth attention.

Consulting engineers and contractors will

appreciate the chapter dealing with esti-

mates of cost and the diagrams giving

amounts of masonry, rock and earth exca-

vation per linear foot of dam, based on Weg-
mann's practical profile No. 2 as modified in

the American Civil Engineer's Pocket Book,

as well as those of overflow sections. Sepa-

rate curves deal with the quantity of ma-
sonry in aprons and cutoff walls. The chap-

ter contains a 4-page table giving the item-

ized labor costs of masonry at the Roosevelt

dam. A table giving detailed costs of plant,

plant erection, repairs, expendable mate-

rials, etc., has also been included.

The last chapter contains a partial list of

existing dams with descriptions and costs

and shows the cross-section of nearly every
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dam dealt with. The costs given will be of
great value to engineers and financiers called
upon to make or check estimated costs of
masonry dams. The author emphasizes
that while labor costs should be used with
caution and only after a careful comparison
of conditions, the costs of plant are more
generally applicable, especially as a possible
error in this item is insignificant in the
total estimate of the dam.

In treating this extensive subject the au-
thor has divided the book into fifteen chap-
ters. The first deals with exploration of the
site, and with borings and tests. Chapter 2
describes various types of dam, and their
costs. The third chapter contains data on
preparing the foundation, and it begins with
the final stage of excavation. The follow-
ing chapter is on masonry construction and
includes plant. Chapter 5 is on quarrying,
and face work is the subject of the follow-
ing chapter. Chapters 7 and 8 deal with
miscellaneous features, such as concreting
in freezing weather, the use of salt, settle-

ment of masonry, uplift pressure, drainage
of foundations and masonry, effect of tem-
perature changes, leakage, expansion joints,
examples of leakage, ice trust, initial stress
and instructions to inspectors. Plant and
power, including depreciation of plant and
other factors, and source and distribution
of power, are dealt with in chapter 9, while
chapter 10 gives data on the installation re-
quired, and on power consumption. The
chapters following treat the assembling of
materials, crushing and mixing, transporta-
tion of materials, probable future methods,
estimates of cost and a partial list of exist-
ing dams, together with various data as to
their costs.

The book is well written and the treat-
ment given the various subdivisions of the
subject is excellent. The workmanship on
text and illustrations shows, as usual, -the
high standards of the publisher.
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Installing Efficiency Methods
Author, C. E. Knoeppel. Cloth, 7% x 10 in., 258

pages, illustrated with numbers, charts and dia-
grams of blank forms. New York, Engineering
Magazine. $3.

Probably there is no book in print which
gives so clear an idea of the procedure in
installing modern efl^cient methods in
industrial organizations as that of Mr.
Knoeppel. There can be no better prepara-
tion on the part of a manager, who expects
to employ a management specialist to
study his plant, than a reading of this book.
It will forewarn him as to the difficulty,

enable him to grasp readily the proposal
that the specialist will make, and, above all,

show him how necessary is his sympathy
with the work, his hearty co-operation and
inflexibility in his determination "to see it

through," to make the betterment work suc-
ceed. Mr. Knoeppel well says that, while
there have been failures due to the engi-
neers who have attempted betterment
work, "case after case could be cited that
would convict the client of 'contributory
negligence.'

"

Those who propose to attempt by them-
selves to install efficiency methods in their
plants will also find the book of great value.
It will not of itself, however, be sufficient to
enable one to assume such a task, for de-
tails are not gone into fully. Other works
—relating principally to time study and
bonus payments—should be studied previ-
ous to the attempt to use Mr. Knoeppel's
book in practice.

In general Mr. Knoeppel's method fol-

lows those of Harrington Emerson, princi-
pally in connection with bonus payments
and the standardization of conditions and of
operations. He has used the best from many
sources, although not adhering in detail to
either of the principal schools of "scientific
management."
Worthy of special commendation are a

form for an "accomplishment report" and
an excellent set of rules to be observed by
the outside staff installing efficiency meth-

ods. The "accomplishment report" gives
details as to the betterment on each item
undertaken, a most valuable record when
skeptical officials are to be convinced, or a
summary is to be made of the results ob-
tained. The rules for the steff are so full

of common sense that with slight modiflca-
tion and some omissions they might well
become guiding rules for any executive, in

shop or office, in commercial or industrial
lines.

Letters to the Editor
Comment on matters of interest to engineers and contraeton will be welcomed

Records of Sewer Service Kept by assumptions. We would, therefore, believe

Card System ^^^^ ^^^^ ^"*°" *'""'^'^ properly and fully

Q,o . Tj -4.1. .. ,
equipped with dump bed and ready for in-

biR
.
Herewith is a form of sewer service stant service was laid down at the site of

records on the card system which I have the work for the sum of $4000? that actual
devised. I would be pleased to hear from experience proved that 4.75 cents per mile

IN SEWER AT NO.

RECORD OF HOUSE CONNECTION

STREET

LENGTH OF Lateral

*^..*-.»*...,.

FEET. LOCATEt) ON THE SIDE. SiZC

Y-BRANCH

STA

Distance
IN Feet

DIREC-
TION

POINT Measured From Depth in
FEET

HOUSK K.ND

STA

SERVICE No. PERMIT ISSUED '9

To Tap TO BY
City Engineer

CARD USED TO RECORD HOUSE CONNECTIONS AT MOUNT VERNON, OHIO

any municipal engineer who has worked
anything out on this line.

Ray S. Blinn,
City Engineer.

Mount Vernon, Ohio.

Cost Data for Auto Trucks

Sir: The reported delivery of 400 tons

of stone per day by auto truck at a cost of

5.97 cents per ton-mile, commented upon
editorially on page 602 of your issue of

Dec. 5, 1914, and the article describing the

performance on page 621 of the same issue,

should not pass without protest. It is pur-

ported cost data of such a nature with

which contractors so often deceive them-
selves, and, by their publication, not in-

frequently delude others. Every contractor

experienced in hauling must know that the

figure named is an impossible one with the

given method, that is, for 5.97 cents per

ton-mile to deliver anything whatsoever by
auto truck, especially without the use of

trailers.

Certain figures and facts given in the

article may be accepted as correct, since

they are based on actual experience and not

was the average cost for fuel and lubri-
cants; that drivers were secured for 12-
hour shifts for $3, extra drivers for $3.50,
and laborers for $2, and that actual experi-
ence proved that twenty loads of 4 tons
each delivered 4 mi. could be depended on
as an average performance for two 12-hour
shifts. In the matter of plant charges ex-
ception must be taken in toto to the figures
given.

Concerning the items of interest, depre-
ciation, maintenance and renewal, it is

stated that "depreciation, interest and re-
pair charges have been lumped," 20 per cent
of the original investment, or $800 per year,
being taken as the proper lump amount to
cover these items for each truck, and 250
working days of 24 hours each as the
probable working time for each year. And
it is still further assumed that the record
performance of the 54 days included,
namely, 160 mi. each day, can be depended
on for 250 days in each year. Dividing the
working days (250) into this lump sum of
$800 gives $3.20, or the amount thus al-

lowed per working day to cover interest,
depreciation, maintenance and renewal.
This is for a truck making 160 mi. each
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working day, or 40,000 mi. per year. Let
us see what this means.
To put it at a low figure $240, or 6 per

cent on the $4000 investment, must be de-

ducted from the lump sum of $800 to cover

interest. This leaves $560. And for the

moment giving free rein to one's fancy,

before making any further deductions from
the lump sum of $800, imagine if you can

that not one cent is necessary for repairs,

renewals or new tires, thus leaving the

whole of the $560 remaining for deprecia-

tion charges. Dividing $560 into the $4000

item of first cost gives 7.143 years as the

required time for the truck to work out its

total depreciation. At the estimated rate of

40,000 mi. per year this means the truck

must travel 285,720 mi.—truly an extraor-

dinar>' life of usefulness for a motor truck

and one no doubt exceeding even the most
sanguine expectations of the auto-truck

manufacturer.
The writer professes some small knowl-

edge of the possibilities in auto-truck haul.

He believes in the auto truck, but he does

not believe the interest of anyone, not even

of the auto-truck manufacturer, are sub-

served by gross misstatements of the auto

truck's operations. He would, therefore,

from his own experience and judgment re-

construct the above-mentioned purported

cost data in somewhat the following man-
ner:

All statements of performances and costs

given may be accepted as correct for the

particular job except the item of "mainte-

nance and renewal." This item should be

broken up into separate parts and some ad-

ditional expenses not there noted included.

The item of repairs, miscellaneous small

items of expense, and renewals (except tire

renewals) may best be considered as a

variable expense depending on the truck,

the driver and the service required. It is

measured in miles and severity of service

as is the fuel, and may reasonably be ex-

pected to vary as that item. In the

writer's opinion it should be placed at not

less than 65 per cent of the cost for fuel

and lubricants. In experiences of others he

has seen it shown equal to the expense for

fuel and lubricants. But using the more
conservative figure based on the writer's

own experience at least 3.09 cents per mile

would be required in this particular case to

cover repairs, miscellaneous small items of

expense upon truck and dump body, and
renewals exclusive of tire renewals.

Tire renewals should be figured at a fixed

cost per mile. The writer's experience has

been that 4.58 cents per mile will cover the

cost of tires on a 5-ton truck, which is al-

most 24 per cent cheaper than one would be
led to expect from the tire manufacturer's
guarantee. One would deduce from this

figure of 4.58 cents that approximately 3.50

cents per mile would cover the cost for tires

on a 4-ton truck.

The charge for interest, depreciation and
insurance (for surely a $4000 investment
should carry insurance) depend on some
facts and some assumptions. The item of

interest is easily determined. The amount
named above, that is $240 per year, may
be taken as a reasonable amount. Insur-

ance should be secured for approximately

$55 per year. Depreciation, depending a.s

it does on use, is more difficult to estimate.

Miles, rather than years, measure the life

of an auto truck. In the writer's opinion,

barring special conditions and special cases,

perhaps 100,000 mi. is an ample life to

assume under average conditions. And the

mileage per year for an ordinary road con-

tractor's truck, again leaving out of consid-

eration trucks purchased for a special

freight haul, or any other what might be
termed haul on a schedule, should be placed

at not to exceed 20,000 mi. This is not to

say that this mileage has not been exceeded
under specially favorable conditions by
double shifting and other expedients. It is

merely to say that for the average road con-

tractor having in sight only 54 days of

steady haul 20,000 mi. is a fair yearly

mileage, and all he can safely plan to de-

pend on. This would give a life of five

years to the truck, and it is safe to say
that after five years of service, particularly

at this stage of motor-truck development
and in view of the advances being made in

tractor haul, the contractor should plan to

have run out the life of his machine. Tire
de'preciation being figured separately, this

leaves approximately $730 as the annual
charge for depreciation on truck. Includ-

ing the $730 for truck depreciation, $240
for interest and $55 for insurance and esti-

mating 20,000 as the yearly mileage would
mean a charge of 5.125 cents per mile for

interest, insurance and depreciation.

Basing our estimate on these figures we
would then reconstruct the purported cost

data of the article in question as shown in

the following table:

Daily Expense fob 1600 Ton-Mile8
Coet in
cents

Hauling

—

per ton-
Labor ; mile
Ten drivers $30.00
Extra drivers 3.50
Four laborers unloading. . 8.00

Total $41.50 2.594
Fuel and lubricants—Five trucks
making twenty 8-mi. trips at
4% cents per mile 38.00 2.375

Repairs and extras at approxi-
mately 3.09 cents per mi 24.72 1.545

Tire renewals at approximately
3.50 cents per mile 28.00 1.750

Interest, insurance and deprecia-
tion at approximately 5.125
cents per mile 41.00 2.562

Total for hauling $173.22 10.826

The figure thus obtained is still a low
one for auto-truck haul without the use

of trailers. On a job somewhat similar to

the one described the writer knows of an
instance where a 5-ton truck, working an
8-hour shift, delivering screenings on a

State highway with an average haul of 2

mi., averaged twelve loads of 5 tons each

per shift. In thirty-eight shifts, without
the loss of one hour's time for breakdowns,

2280 tons were delivered, and the resident

engineer representing the State, which was
renting the truck at a lump sum per shift,

expressed himself as well pleased with the

truck's performance. The actual cost was
14.30 cents per ton-mile, not including 2.00

cents per ton-mile for the job required to

pay for fitting out a special dump bed, the

bed being left on hand in good order at the

end of the job, but with no immediate pros-

pect of again putting it to use.

With a longer haul the writer knows of

instances where a truck has hauled for con-

siderably less than 14.30 cents per ton-mile,

and on a longer haul with the use of trail-

ers it is safe to figure on a lower cost per

ton-mile.

In a similar manner it could be shown
that the plant charges for loading are too

low. The delivery, installation and re-

moval of the plant are overlooked, the

probable life and percentage of working
days for the plant are entirely overesti-

mated, and ample provision is not made for

repairs expense.

But it is not so much the purpose of the

writer to establish what is in his opinion
the cost of unloading and delivering gravel.

It is rather his purpose to point out some
of the frequent causes of faulty cost data
and to establish correct principles. Cost
data, like dynamite, are very useful tools in

proper hands, but their accumulation and
use by the inexperienced are fraught with
danger. In fact one might almost say in

viewing some examples thereof that they
should bear the label like dynamite

—

"Dangerous."
Everett N. Bryan.

Modesto, Cal.

Eccentric Rivet Connections

Sir: Among the letters in your issue of

Jan. 9, 1915, appears one on page 58 from
Charles D. Conklin on eccentric rivet con-

nections which contains a serious error.

The author states that for designing such

connections "the method now in common
use is long and tedious," but fails to state

which is "the method." The writer does

not attempt to discover which of several

methods in common use the author used

in making the diagram shown, but he knows
of no rational formula which disregards en-

tirely the rivet spacing in a horizontal direc-

I
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tion, as the author does in both his ex-

planation and figures.

A joint similar to the one .shown was
calculated, using a = 3 in. and g = 9 in., and
also one using a = 3 in. and £r = 3 in., both

by the method of taking moments about
the center of gravity of the group of re-

sisting rivets and by the method developed

by Prof. P. Gullander. ( See the Engineer-

ing Record of Nov. 7, 1914, page 518.)

The results by the two methods checked

fairly closely and indicated that the stress

in the farthest rivet of the second joint is

approximately 70 per cent more than in

the farthest rivet of the first joint. For
£( = X and L = a. finite number, the stress

due to rotation disappears and the shear

on each rivet equals W divided by the num-
ber of rivets.

The diagram with the explanation as pub-

lished is incorrect and misleading.

John C. Prior,

Assistant Engineer, Department of Public

Service.

Columbus, Ohio.

Annual Expenditures for Road Im-

provement in the United States amount to

about $204,000,000, according to the re-

port of the Joint Congressional Committee
on Federal Aid to Good Roads. Automo-
bile licenses bring in $8,000,000 annually.

County, township and district road bonds

were voted in 1913 to the extent of

$50,635,000.
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Piles Driven Under Difficulties

IN rebuilding the Union Pacific bridge
over the Kaw River at Kansas City nearly

half the piles for the new East abutment
had to be driven beneath the tracks. After
crossing the old double track bridge, the
tracks spread out in a classification yard,
under the mouth of which the new abut-
ment was located. No driving through the
track could be permitted.
The tracks were supported on deck plate

girders which spanned the abutment, the
steel sheeting worried down in 10-ft. sec-
tions, and the excavation finished and
braced. The proper number of piles was
then lowered through the wood decking and
stood up in each pocket. Driving was done
with a Monarch steam hammer and swing-
ing leads suspended from the track girders.
This hammer is short and required little

head-room, but even so many of the 36-ft.
piles had to be jetted down several feet be-
fore the hammer could ride them. The
hammer was handled on a single line lead-
ing through various snatch blocks under
the tracks to a derrick car located 300 ft.

away on a material siding. The leads were
handled by raising and shifting them with
the hammer, and tying them off with a set
of manila rope falls. They were short
enough to be moved from pocket to pocket
without being taken above the track, and
were lowered with the hammer in driving.
Of the 370 piles for this abutment, nearly

half were driven in this way, and as the
driving was heavy, the hammer light and
handling the rig from pocket to pocket slow.

PILES WERE DRIVEN IN CRAMPED SPACE UNDER
MAIN LINE TRACKS

PILES HAD TO BE FED TO DRIVER BETWEEN
TRAIN MOVEMENTS

the cost of driving was high. It was amply
justified however by the fact that the work
was done without interrupting traffic.

Masonry Placing Records at Three
Dams Compared

LAST year the record for rapid placing
of concrete and cyclopean masonry was

made at the Kensico dam of the Catskill
aqueduct, at Valhalla, N. Y., as described on
page 199 in this issue. In 1913 the record
was 53,240 cu. yd. in one month, while in
1914 it was increased to 84,450 cu. yd.
On other works large volumes of masonry
also have been placed, and the following
figures have been compiled to afford a
comparison of the records on the Kensico
dam, built by H. S. Kerbaugh, Inc., the Ar-
rowdock dam of the Boise irrigation project
in Idaho, built by the U. S. Reclamation
Service, and the Elephant Butte dam of the
Rio Grande irrigation project in New Mexi-
co. All of these dams have been described
previously in the Engineering Record. In

the records of 1913, published Feb. 21, 1914,

page 215, the Lake Spaulding dam of the
Pacific Gas & Electric Company, California,

was also included. At this dam, which is

being constructed in two installations of

which the first was completed in 1913, no
masonry has been placed during 1914. Data
on the placing of concrete in the three dams
mentioned are given in the accompanying
table.

At Elephant Butte the total mixer hours
worked was 913. As the average number
of mixer hours per day was 35.1 and the

capacity per batch 1.62 cu. yd. the number
of 2-yd. mixer-hours was 28.4. The total

number of batches for the month from three

mixers was 17,430. The dry loose batch

contained 2,452 cu. yd. and the mixed batch

1.62 cu. yd. The number of 2-yd. mixer
hours per month was 1.62 x 913 2 = 740.

IlKCORD OF PLACINO MASONBT IN Laboc Oravitt
Dams Durino 1914

Elephant Arrow-
Butte, rock. Kensico,
Aug. June Aug.

Total masonry placed In
dam during best month,
fu. yd 34,033 5«,S20 84,450

Total masonry placed In
dam during year, cu.
yj 329,980 359,240 489,800Number of working days
during record month.. 28 26 26.5

Number of houm in aver-
age working day 16 16 »

Av. number of 2-yd.
"mixer-hours" per day 28.4 24 24

Av. quantity of masonry
placed per day, cu. yd. 1.309 2,174 3,125

Av. quantity of masonry
placed per hour, cu. yd. 81.8 136 354Av quantity placed in
form of blocks per day.
cu. yd 295

Av. quantity placed in
form of pudding stone
per day, cu. yd 223 40 796

Av. quantity run through
mixers per day, cu. yd. 1,08« 2,134 2,035

Av. output per "mixer-
hour" per month, cu. yd. 46 48 84:8

Best day's run, cu. yd. .

.

1,781 2,430 3,572
Av. output per "mixer-

hour" for best day.
cu. yd 62.8 49.7 169.7

All figures in the table are based on the
mixed batch capacity of the mixers.
At the Arrowrock dam three 1-yd. mixers

are used and the number of 1-yd. mixer
hours per day was 48. The average quan-
tity of masonry placed per hour, given as
136 cu. yd., was actually 144 cu. yd. if de-
lays are deducted. The average output per
mixer-hour per month, 48 cu. yd., is based
upon actual time in operation, with delays
deducted.

At Kensico concrete blocks and some
cyclopean masonry were placed at night, so
that the number of hours in the average
working day is not quite correct. Conse-
quently, the figures giving average quantity
of masonry placed per hour, quantity placed
In the form of pudding stone per day, quan-
tity run through mixers per day and aver-
age output per mixer-hour, does not include
7810 cu. yd. placed in night shifts in the
form of concrete blocks, 1310 cu. yd. of
cyclopean and mass concrete placed in night
shifts and 320 cu. yd. of cyclopean masonry
placed on a Sunday. The amount of
masonry used in obtaining the average per
day figures, therefore, was 84,450—1630
—7810=75,010 cu. yd.

Structural Members Straightened on
Home-Made Table

ACONVENIENT structural table used
in straightening angle-irons and other

members at the new buildings of the Massa-
chusetts Institute of Technology is shown
in the accompanying half-tone. It consists

essentially of a 12-ton inverted jack
clamped to a horizontal 10-in. I-beam car-

ried on 4-in. pipe columns rising from a
working plane composed of two 24 x Vi-in.

plates 7 ft. long, the latter being mounted
on legs built of 5 x 3'2 x 5,'16-in. angles.

The horizontal I-beam is clamped at the top
to the table by four "><-in. bolts terminating
at the top in 3' 2 x 3-in. x 5/16-in. angles
and at the bottom in nuts bearing against
the under side of the working surface. The
latter is strengthened along its lower edge
by a 5 X 3 x 5/16-in. angle carried all around
the surface on the under side. With this
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HOME-MADE TABLE FOR STRAIGHTENING
STRUCTURAL MEMBERS

equipment structural members up to 12-in.

in depth can be straightened in a small

fraction of the time formerly required to

mount the piece under treatment and line

up the necessary jacks.

Drag-Line Excavator Does Speedy

Work in Dredging Channel

IN dredging out a 200-ft. channel of the

Wisconsin River at Rothschild, Wis., to a

depth of 8 ft. for a distance of 1 mi., 801

cu. yd. of sand and gravel were removed
in a 10-hour day by a 2-cu. yd. Shearer &
Mayer bucket, which operated on a drag-

line cableway having a span of 480 ft. The
average daily excavation was 500 cu. yd.

The engine and boiler used in operating the

bucket were mounted on a movable, self-

.supporting tower, 60 ft. high. The tail end
of the cableway was anchored to a bridle

cable, which, in turn, was anchored to clus-

ters of piles, driven 20 ft. into the bed of

the river. In order to keep the drag-line

U~i'Cables to Towei—A

cableway at right angles for different posi-

tions of the tower while wording between
two clusters of piles, the cable arrangement
shown in the accompanying diagram was
adopted. The plant was operated day and
night, light being furnished by a local

power company. The maximum number of

bucket trips totaled fifty-three per hour.

For future operation the tower is being
mounted on wheels instead of rollers.

Machine Bends Six Reinforcing Bars

at a Time

BENDING slab bars, column binders
and putting hooks on straight beam

bars quickly and perfectly, right on the

job, is the work which the bending ma-
chine shown in the accompanying photo-

graph has been doing on a large concrete

building construction job in the East. The
common type of slab used had eight bends
and was made out of Vs-in- material. Bend-
ing four bars at a time, seven men finished

1323 y2-in. X 40-ft. 6-in. bars of the type
mentioned in 5 hr. Bending two bars at

a time seven men finished 220 -Vs-in. x 40-

K-6'0-1
^ ^ r- 4'o'-~,

MACHINE-MADE BENDS IN REINFORCING BARS

men turned out 350 -i's-in. x 8-ft. square
column binders in 1 hr. Common labor

was used at 25 cents per hour, which made
the labor cost of the work about 0.2 cent

per lb. A motor was substituted for the
gas engine that came with the machine and

POWER BENDER WHICH HANDLES SIX REINFORCING RODS AT A TIME

SLIDING ANCHORAGE OF TRACK CABLE

ft. 6-in. of the same type in 1 hr. These
performances were taken under conditions

favorable to speed and during the rush

period. Bending six bars at a time, three

it was found that it resulted in quicker

and more accurate work. The machine is

manufactured by Kardong Brothers, of

Minneapolis, Minn.

IN 10-HOUR DAY DRAG LINE WITH 480-FOOT CABLEWAY SPAN EXCAVATES 801 CUBIC YARDS



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Snow Plows on Motor Trucks
Clear New York Streets

In First Test of Commissioner Fetherston's Snow
Removal System Material Is Quickly Piled

and Removed to Dumps or Sewers

The first real test of the efficiency of the

method of snow removal, involving the use of

sewers, as outlined by John T. Fetherston, com-
missioner of the Department of Street Clean-

ing, New York City in the Engineering
Record of Nov. 28, 1914, page 589, took place

last week. The first snow fell on Feb. 2, but

the contractors were not called out before Feb.

4, as the weather conditions indicated that a

rise in temperature was to be expected. Had
this been the case the snow would have been
removed without cost to the city. The snow-
fall on Feb. 4 added 2% in. to the fall of 1.7 in.

Feb. 2 and made it necessary to put in action

the extensive snow-removal apparatus.
On the main thoroughfares motor trucks

with snow plow attachments were used to pile

the snow and clear the streets for traffic. The
plows are about 10 ft. wide and placed at such
an angle that the strip cleared is approxi-
mately 7 ft. in width. On streets where there
are car lines the snow was removed from the

center and piled along the curbs, while on
streets where there are no car lines the snow
was taken from the curbs on either side anji

piled in .the center. Two plows were used,

one following the other in such a way that
the cleared strip was about 13 ft. Twenty-six
plows, grouped in pairs were engaged in Man-
hattan, one in the Bronx and one in Brooklyn.
On Fifth Avenue, for instance, where there
are no car lines, these plows went up one side

of the street from Washington Square Arch to

Sixtieth Street, and then turned and went
"

down on the opposite side.

The longitudinal rows of snow were then
piled in heaps and removed by the contractors
either to the dump on the riverfront or to man-
holes on the sewers. The illustration shows
one pair of trucks in operation.

Approximately $100,000 were spent in re-

Tnoving the snow, and Commissioner Fether-
ston estimates that a saving of about $200,000
was made over the old methods.

Railheads Meet on the Canadian
Northern Railway

The Canadian Northern Railway is now
completed from Lake Superior to the Pacific
Coast, the last rail having been laid on Jan. 23
at Basque, a village on the. North Thompson
river 200 mi. east of Vancouver. It will re-
quire until April 15 to ballast the line in shape
for trains, it is reported, and the official cere-

Important Cement Company
Changes Presidents

Edward M. Hagar Resigns in Order to Acquire

Control of Chain of Cement Plants—He
Is Succeeded by Benjamin F. AfHeck

Edward M. Hagar has resigned as president
of the Universal Portland Cement Company,
one of the subsidiaries of the United States

Retiring President of Large Portland Cement Company and the Man
Who Will Succeed Him

EDWARD M. HAGAR BENJAMIN F. AFFLECK

mony of driving the golden spike probably will

occur about May 1. It may be midsummer
before the railway establishes a regular
through service.

-rtni
'^
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A PAIR OF MOTOR-TRUCK PLOWS CLEARING SNOW FROM UPPER BROADWAY

Steel Corporation, and has been succeeded by
Benjamin F. Affleck, until now, general sales

manager of the company. Mr. Hagar retires

to assume the presidency of a new company,
which he is forming to acquire a chain of

cement plants covering a large part of the

country. Details regarding the new orgfaniza-

tion have not been announced; the headquar-
ters will be in Chicago.

Mr. Hagar has been the head of the Uni-
versal company or its predecessor, the cement
department of the Illinois Steel Company,
since the first barrel of cement was turned out
almost 15 years ago. In the first year, the

production was 30,000 barrels, while the ca-

pacity now is approximately 12,000,000 per
annum. The company has plants in operation

at Chicago, Buffington, Ind., and Pittsburgh,

while a new mill at Duluth is nearing com-
pletion.

Mr. Hagar was graduated from the Massa-
chusetts Institute of Technology in 1893 and
received a post-graduate degree from Cornell

in 1894. Before becoming connected with the

cement industry, he organized and conducted

the business of Edward M. Hagar & Company,
of Chicago, which acted as sales representa-
tive for machinery manufacturers. He was
for two years president of the Association of

American Portland Cement Manufacturers.'
He also founded the Cement Products Exhibi-

tion Company, which conducts the annual
Cement Shows.

Mr. Affleck entered the service of the Illinois

Steel Company in 1896 and from 1901 to 1903
represented the cement department of the com-
pany in the St. Louis territory. When the
Universal Portland Cement Company was in-
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corporated in 1906 to take over the cement
business of the steel company he became gen-

eral sales agent. He is vice-president of the

Cement Products Exhibition Company.
Both Mr. Hagar and Mr. Affleck have had a

direct hand in the high-grade promotion work
done by the Universal company. An extensive

information bureau has prepared many tech-

nical booklets, all of which are distributed on

the basis of their educational value and in

none of which, except on the title page, to in-

dicate the source of the information, is the

name of the Universal company or of its prod-

uct mentioned. The theory is that the funda-

mental purpose of the booklets is to spread re-

liable information regarding the use of cement,

the company relying upon its advertising and
sales departments to get its full share of the

business stimulated by the educational liter-

ature. Editorial comment on their work will

be found elsewhere in this issue.

Chicago Fire-Limit Commission

Urged by Illinois Architects

The appointment of a commission of twelve

citizens to study -and report to the Chicaga
City Council on the advisability of making the

fire limits, of Chicago coextensive with its

boundaries is urged by the Illinois Society 6i

Architects in a set of resolutions sent to Mayor
Harrison, the City Council and the committee

on buildings. It is recommended that the com-
mittee be composed of three members of the

council, three architects-,.three insurance en-

gineers and three real-estate agents. The fol-

lowing phases of the problem are set forth in

the resolutions as being necessary of speci-

fic investigation:

(a) The comparative annual fire loss in-pro-

portion to the insurable value, on frame build-

ings outside of the existing fire limits, as com-
pared to the annual fire loss to insurable value

on similar non-frame buildings within the fire

limits, (h^ The comparative cost of frame
and similar non-frame buildings of same size

and similar finish, (c) The actual deprecia-

tion rate of frame and similar non-frame
buildings, and its effect upon the tax earning

and therefore the revenue-producing power of

the city, (d) The comparative effect upon
real-estate values of frame and similar non-

frame buildings, (e) The comparative insur-

ance rate on frame and similar non-frame
buildings, (f) The comparative physical and
actual obsolescence of frame and similar non-

frame buildings, (g) The comparative effect

upon the growth of the city of permitting

large areas within the city limits to be outside

the fire limits of the city.

American Society Endorses Present

Alaskan Railway Commission
At its meeting in New York, Jan. 20, the

Board of Direction of the American Society of

Civil Engineers passed the following resolu-

tion, a copy of which has been transmitted to

the President of the United States

:

"Resolved : That in the opinion of the Board
of Direction of the American Society of Civil

Engineers, it would be unfortunate for the

present Alaskan Railway Commission to be
superseded, and that the interest of the public

demands that the present commission be al-

lowed to carry out the construction as well as

the location of the line."

Though neither the resolution, nor the letter

transmitting it to the President, gives any in-

timation as to the reason for passing it, it was
probably prompted by rumors that the con-

struction of the road would be placed in charge
of the Corps of Engineers of the army.

Urge Definite Water Power Policy

for Massachusetts
The Massachusetts Harbor and Land Com-

mission has submitted a preliminary report to

the Legislature recommending that immediate
steps be taken to formulate a definite State
policy for the control of water power resources.

The commission points out the existing lack

of consistent jurisdiction arising from the

powers residing in the Federal Government,
the county commissioners, the State Board of

Health and the board itself, and has drafted a

bill calling for an appropriation of $25,000 to

provide for surveys of ponds and streams, and
a survey of areas for possible storage basins

under its direction. The report points out

that the development of hydroelectric power
has rendered early laws bearing upon water-
power utilization obsolete and emphasizes the

importance of encouraging the investment of

capital in the conservation of these resources

along with the establishment of a constructive

policy of development under the general over-

sight of the board.

Terminal Market Planned by New
York Central

The New York Central Railroad is working
in co-operation with the New York State De-

partment of Foods and Markets to provide a

market for the receipt and distribution of food

supplies in New York City, in connection with

a proposed freight terminal on the North
River waterfront at Thirty-fourth Street. Ac-
cording to one of the railroad company of-

ficials, however, the whole scheme is contingent

upon the approval by the city of the West Side

improvement from Spuyten Duyvil to St.

John's Park.
This terminal, as laid out in a preliminary

study, will cover nearly eight blocks from the

river front to Tenth Avenue and from Thirty-

third Street to Thirty-seventh Street. There
will be a ground and elevated level of tracks

from the docks through each block to Eleventh
Avenue, only the upper tracks running to

Tenth Avenue. Along with these freight and
warehouse buildings, there will be a markgt
building to be leased by a company compris-
ing both producers and dealers. This building

as proposed is to be 200 x 800 ft. in plan, and
of sufficient height to provide for cold storage
and preservation plants. This is expected to

be the first of several city terminal markets
throughout the city and State.

John Burke Becomes Treasurer of

American Highway Association

United States Treasurer John Burke has ac-

cepted the office of treasurer of the American
Highway Association, to succeed the late Lee
McClung who, from the time of the forma-
tion of the association until his death a few
weeks ago, was an active worker for the bet-

terment of road conditions and found time
from his duties as treasurer of the United
States to give the closest attention to road
problems.

Mr. Burke will devote particular attention

to the subjects of taxation and finance as they
enter into the road problem. In a great many
sections of the country, Mr. Burke has found
little or no attention is paid to the relative

merits of serial bonds and the fixed term bonds
which are retired by a sinking fund. As a
matter of fact it can be mathematically shown
that in many cases a serial bond will result in

a marked saving to the public.

A New Tunneling Record Made at

Rogers' Pass

For the third time in three months the Amer-
ican hard-rock tunneling record has been brok-
en on the Rogers' Pass bore of the Canadian
Pacific Railway at Glacier, B. C. During Janu-
ary the contrators, Foley JBros., Welch & Stew-
art, advanced the west end pioneer heading
932 ft. through slate material. This exceeds by
80 ft. the record made in December and by 115
ft. the record of November. A. C. Dennis is su-

perintendent for the contractors. Joseph Mur-
phy is assistant superintendent on the east end
and Joseph Fowler, assistant superintendent
on the west end.

Contractors' Materials Wanted in

Buenos Aires

That engineers' and contractors' equipment
and building materials are much in demand in

Argentina is indicated in a letter recently re-

ceived by the Chicago Association of Com-
merce from the firm of Boo & Hermano, of
Buenos Aires. Portland cement, tools, dyna-
mite, drags, plows, tractors and scales are
among some of the articles mentioned.

Concrete-Waterproofing Infringe-

ment Decision Sustained

That the use of the water-repellant prin-

ciple, regardless of the presence or absence of

glycerin, in the waterproofing of concrete is an
infringement of the Newberry patent of the
Medusa Concrete Waterproofing Company has
been established by the recent decision of the-

U. S. Court of Appeals, sustaining the decision

rendered Feb. 13, 1914, against the McCormick
Waterproofing Portland Cement Company a?

infringers of the patent.

News of Engineering Societies

The Iowa State Drainage Association will

hold its annual meeting Feb. 25 and 26 in

Webster City.

The Washington Society of Engineers, at its

meeting Feb. 3, heard a lecture on "The-

World's Greatest Bridges," by Henry S. Jacoby
of Cornell University.

The Boston Society of Civil Engineers will

hold a regular meeting on Feb. 17, at which
an illustrated lecture on Ground Water Sup-
plies will be read by W. S. Johnson.

The Louisiana Engineering Society held its

regular meeting at New Orleans, Feb. 8. The
annual address of President Williams on the

Ethics of the Contractor was discussed by the

members.

The Brooklyn Engineers' Club, at its regu-
lar meeting on Feb. 11, heard an illustrated

lecture by Eric T. King, entitled "Sixty-six

Inch Steel Conduits for the Catskill Water
Supply in Brooklyn."

The St. Louis Engineers' Club held a regular
meeting on Feb. 3, at which Nelson Cunliff,

superintendent of construction. Division of
Parks, St. Louis, presented a paper on the St.

Louis parks and playgrounds.

The Canadian Society of Civil Engineers, at

its monthly meeting Feb. 4, heard a paper on
Movable Dams, by H. B. Muckleston, and a

short address on shell manufacture, illus-

trated with lantern slides, by H. H. Vaughan..

The Illinois Society of Engineers and Sur-
veyors, at its annual meeting, noted in last

week's issue, elected the following officers:

President, W. S. Shields; vice-president, Paul
Hansen; secretary, E. R. Tratman. The next

meeting will be held at Champaign, 111.

The Toledo Society of Engineers, at its meet-
ing, Feb. 4, heard an illustrated lecture by
Elliott H. Whitlock, president of the Cleve-

land Engineering Society, on a trip through
Germany made with other American engineers

in 1913, as guests of the Vereiner Deutscher
Ingenieure.

The Seattle Association of Members of the

American Society of Civil Engineers held its

annual meeting and banquet Jan. 25 at the

College Club, Seattle. The following officers

were elected: President, R. H. Ober; vice-

president, A. S. Downey; secretary-treasurer,

Carl H. Reeves.

The Colorado Association of members of the

American Society of Civil Engineers was ad-

dressed Feb. 6 by D. W. Murphy, engineer in

charge of drainage, U. S. Reclamation Service,

on "The Drainage of Irrigated Lands." Here-

after this association will meet on Saturday

evenings, following an informal dinner at 6

p. m. The regular Wednesday weekly
luncheons at the Albany Hotel are to be con-

tinued.
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Jr.; first vice-president, J. W. Strack; second division engineer at Evansville. Ind.. and is mid by Feb 19-

«PPl«^ations should be

vice-president. A. P. Denton; secretary .and succeeded in that position by C. Brannon. junior assistant eno-inp^rinc rfo.,o^^-»»
treasurer, A. L. Strong.

"^ assis ant division engineer at Chicago. $9^ to $1200. M^mum a^'lo yeaT
'"''

The Iowa Engineering Society will hold its ^°1- Harry F. Hodges, Corps of Engineers, Chainman, $2.50 to $3 a day. Minimum age
twenty-seventh annual meeting at Iowa City, ^- ^- ^' former vice-governor of the Canal 18 years. '

Feb. 17 to 19. Several important committee ?one, was recently detailed as engineer officer Inspector of construction, county service
reports will be heard. The program will in- V?

charge of the Washington river and harbor Greene County, $3.50 to $4.50 per day. Appli-
clude an illustrated paper on the Dayton Flood district, and of the Washington aqueduct, cants must have had experience on roads or
Relief Project, by F. M. Woodward. Manufac- Colonel Hodges will complete the special de- other public work,
turers' exhibits will be on view of engineering '"^'^ ^ork on which he is now engaged for the
and surveying instruments, clay products, pav- ^^^ Department before taking up his new Examinations Previously Announced
ing brick, tile, water meters, etc.. Nelson P.

duties. He will succeed Col. Henry C. New- See Eng
Lewis, chief engineer of the New York Board comer, who will return to his old duties as a Date ReconJ
of Estimate and Apportionment, will read a

"member of the River and Harbor board. Feb. 23-27—AssisUnt engineer and
paper on City Planning. draftsman, City of Phila-

The Idaho Society of Engineers, at its an- Obituarv Notes p.k oa ok n'?!*"*".. V.
•••••Jan. 30

nual meeting noted last week, elected the fol-
VJDiruary INOtCS Feb. 24-2o-Hull draftsman. United

lowing officers 'or 1915: President, Barry ^elix Barbeau, a railway contractor of Min- %.}f^
Jan. 30

Dibble; first vice-president, William H. Gib- neaoplis, died Jan. 31 in that city at the age of '"*"• l»-':0—^'vil engineer, California

son; second vice-president, Frederick A. Wil- 64 years.
r^K 9c 97 v^ •••••••••........-. .Feb. 6

kie; secretary and treasurer, Ira F. Shaffner. A. G. Hathaway, head of the firm of A. G.
-JO-z /—E,ngineering draftsman.

F. W. Callaway. Stuart M. French and G. C. Hathaway & Company, building contractors, of «»,.». in_A^H >•"'*
. j

" >; ':. "•^ ^
Baldwin were elected members of the executive Cleveland, Ohio, died Jan. 25, in that city.

ii*—Aia, L-oast and Geodetic ^
committee. Irrigation projects, with special Elie M. Grenier died Feb. 3 at St. Paul, an^Ge^etirwIv • ^nnf
reference to bad methods of financing in the Minn. He was the son of Achille N. Grenier, ist toDoeranht T^fV^Zn" '

past, were discussed, and a committee ap- the French engineer and author, and was him- denartmpntnl =0,^770*
pointed to investigate the failure of irrigation .self a civil engineer. iunior eneinLr H^ft^^nn!
projects and report proposed remedies. charles W. Campbell, city engineer of St. Sographic"""^ i^'^Zl]
The American Road Builders' Association Joseph, Mo., died Jan. 6, in that city. Mr. surveyor, Philippine serv-

held its regular annual meeting at the Hotel Campbell, who was an alumnus of Rensselear ice; superintendent of con-
Astor on Feb. 5. The following officers for Polytechnic Institute, had been engaged in the struction, super%'ising
1915 were elected: President, George W. Till- practice of his profession in St. Joseph for architect's office, United
son; first vice-president, A. W. Dean; second more than thirty years. Among other work, States Feb. 6
vice-president, Austin B. Fletcher; third vice- he was in charge of the construction of the April 14—Civil, engineer and drafts-
president, S. Percy Hooker; secretary, E. L. reservoirs of the St. Joseph Water Company, man; copyist draftsman.
Powers; treasurer, W. W. Crosby; directors, and in charge of laying out the railway yards Navy Department; me-
three-year term, E. A. Fisher. A. R. Hirst, of the Missouri Pacific Railroad at St. Joseph. chanical draftsman, Pan-
Joseph W. Hunter, Frank F. Rogers, William William Edwin Moore, member of the firm ama Canal Service; ship-
R. Smith and H. M. Waite. Various reports of Ingersoll. Bugbee & Moore of Spokane, draftsman. Navy Depart-
were heard, including those of the association's Wash., who for many years directed the affairs meht; topographic drafts-
committees on standards and legislation. of the Levnston-Clarkston Power & Irrigation man, Panama Canal Serv-
which were adopted and printed for further Campbell, who was an alumnus of Rensselaer ice; engineer, Indian Serv-
discussion and action. After the annual dinner Mr. Moore went to Lewiston. Idaho. 29 years ice; United States Feb. 6
at Rector's addresses by several prominent ago to build the Lewiston-Clarkston bridge, March 2—Designing engineer, United
highway officials and engineers were heard. and since that time has remained in the North- States Feb. 6
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Gasoline-Operated Lcx;omotive

Crane
A small locomotive crane handling a grab

bucket and operate(^ by a gasoline engine has
recently been put on the market. This crane
is intended for light or intermittent work, such
as handling coal, or for use in a contractor's

storage yard where service is not continuous.

The motive power used makes the crane always
available for immediate use, and obviates

waste of fuel when the crane is not in service.

The Industrial Works of Bay City, Mich., are
the manufacturers of this machine.

Low Charging Platform for Small

Batch Mixer
A 5-cu. ft. batch mixer arranged so that it

can be charged by dumping wheel barrows
directly into the rear of the drum has been
put on the market by the Chain Belt Com-
pany, of Milwaukee. This arrangement does
away with the use of an elevator, and at the

same time requires only a very short wheel
barrow incline. The drum of this mixer, a
photograph of which is shown herewith, is

LOW PLATFORM SIMPLIFIES CHARGING OF MIXER

made in halves of cast semi-steel. The mixer
known as the "Rex," is operated by a 3-hp
gasoline engine, which is equipped with a
friction clutch and the chain belt drive.

The dredge, designed by the Marion Steam
Shovel Company for this work, which is being
done by P. T. McCourt, of .A.kron, Ohio, is of
steel frame construction. The switchboard,
gages, and all controlling apparatus are lo-

cated in the pilot house, so that one man con-
trols the operation of the dredge. The hull

is 80 x 25 ft., and 5 ft. deep, built of steel

throughout. All the machinery of the dredge
is electrically operated. Three-phase, sixty-

cycle, current at 2200 volts is supplied through
a flexible underwater cable from a transmis-
sion line which parallels the cut. A small
transformer supplies current for lighting.

The main dredging pump has 16-in. suction
and discharge, and is direct-connected to a
300-hp motor provided with the controlling
apparatus for running continuously with a 25
per cent speed reduction. It is designed to

deliver 225 cu. yd. per hour. A 6-in. 3-stage
Worthington turbine pump direct connected
to a 200-hp motor supplies water at a head of
360 ft. to the monitor nozzle mounted on the
front of the boat, which is used for sluicing
material to the dredge. A 3-in. Worthington
pump direct connected to a 15-hp motor sup-
plies water for priming and general u.se, and
for the various water-sealed stuffing boxes on

the pumps and suction pipes.

A 5-drum hoist geared to a

20-hp motor handles the suc-

tion head, and raises the

spuds. The cutter head is

driven through reducing

gearing by a 75-hp motor.

The motors operating the

hoist and the cutter head can

be run at a 50 per cent speed

reduction.

The dredge was put in

operation on June 25, 1914,

and although some time was
lost, due to the necessity of

changing cutter heads, and

to the fact that many large

logs were encountered in the

path of the channel, it is expected that the

work will be completed this year. The chan-

nel excavated is 8 ft. deep and 150 ft. wide,

and will be deepened later on to permit navi-

gation.

Electric Dredge Cuts New Channel

Through Hills for Cuyahoga River

An electrically operated suction dredge is

being used to cut across a bend of the Cuya-
hoga River, near Cleveland. This work will

straighten the river channel, and at the same
time reclaim about 350 acres of land cut up by
the present course of the river. The excavated
material is being used to fill in around the new
plant of the Otis Steel Company at Brooklyn,

Ohio. The new channel cuts through a hill

200 ft. high, but steam-shovels had removed
a good part of this hill before the dredge
reached it.

Business Notes
The Hugo Burgheim Company, of Cincinnati,

has removed its office to the Mercantile

Library Building.

The National Lime Manufacturers' Associa-

tion held its annual meeting Feb. 3 and 4 at

Washington, D. C.

The New England Foundation Company.
Inc., has removed its offices from 73 Tremont
Street to 70 Kilby Street, Boston, Mass.

The Ball Engine Company, of Erie, Pa., is

now engaged in the manufacture of steam
shovels. Arthur C. Vicary will be sales man-
ager of the new department.

Laughlin F. McNeill, building contractor, has
opened offices at 1713-17 Sansom Street, Phila-
delphia.

The American Manufacturing Company, of

Chattanooga, Tenn., has equipped a factory at

that city for the manufacture of shovels.

The Blaw Steel Construction Company an-

nounces the election as its president of Albert
C. Lehman, formerly vice-president and gen-
eral manager of the company.

The Charles McDermott Company has been
incorporated to continue the contracting busi-

ness formerly conducted at Philadelphia by
the estate of Charles McDermott.

The Terry Steam Turbine Company has
opened an office in Atlanta, Ga., in charge of
Earle F. Scott, 702 Candler Building. The
Pittsburgh office of this company, in charge
of H. A. Rapelye, is now located at 1624 Oliver

Building.

The George W. Jackson Construction Com-
pany, of Chicago, has recently been organized
under the laws of Illinois with a paid up capi-

tal of $500,000 to undertake the construction
of heavy foundations and general underground
and overhead construction.

C. R. Dodge & Company is the name of a
firm recently formed by C. R. Dodge and
G. H. Edbrooke, formerly of Dodge & Dodge,
to handle contractors' machinery. The offices

of the firm are located at 33 West Forty-
second Street, New York City.

The Ayer & Lord Tie Company announces
that after Feb. 15 their Cleveland office will

be in charge of B. S. McConnell, who replaces
F. A. Weaver, resigned. Mr. McConnell was
formerly in charge of the Chicago territory,

where he will be succeeded by R. W. Slaney.

The Cement Gun Company, with offices at 30
Church Street, New York City, has acquired
the United States rights of the General Ce-
ment Gun Company, of Chicago. This com-
pany has opened a Chicago office at 914 South
Michigan Avenue, in charge of Charles A.
Cooper.

French & Allen, Chicago representative of
the Lakewood Line and Minneapolis 'hoisting
engines, have moved their offices to 506 South
Canal Street, where they have a permanent
exhibit. William Ord, formerly with Marsh-
Capron Company, is now connected with
French & Allen.

Trade Publications

The following companies have recently is-

sued trade publications:

The Hudson Machinery Company; Folder,
5x9 in., illustrated; describes the Hudson
duplex wagon loader, an improved loader oper-

ated by a 2-hp. motor, either gasoline or elec-

tric.

The Atlas Car & Manufacturing Company of

Cleveland, Ohio; Bulletin No. 1175, 5x9 in., 32
pages, illustrated; describes a large line of

locomotives, cranes and cars for mining and
contractor's use, operated by storage batteries.

THIS SUCTION DREDGE IS CUTTING A NEW CHANNEL FOR CUYAHOGA RIVER NEW CUTTER HEAD

Cutter head shown in view of dredge was unsatisfactory in clay anil was changed tor that illustrated at right.
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Microscopical Analysis

ON account of the amount of space re-

quired in this issue for the articles

on the engineering works of San Francisco,

it has been necessary to hold out the fourth

article of Mr. Johnson's series on the mi-

croscopical examination of concrete. It

will appear in next week's issue.

The Engineer's Exposition

Engineers have in a way a special claim

on the Panama-Pacific Exposition, which
opens on the date of this issue. It is in a

sense their exposition, in that it chronicles

not an historical fact, as did the Chicago
and St. Louis fairs, but the completion of a

monumental engineering work. It would
show a lack of appreciation of the object of

the Panama work to hold that the exposition

was wholly for the glorification of the

Isthmian achievement as an engineering en-

terprise: The end is greater than the

means, and in its full sense the San Fran-
cisco exposition celebrates the revolution of

commercial routes, the joining of our coasts

by water, and all that the new waterway
means to the commerce of the whole world.

Nevertheless, there is no escape from the
fact that essentially the canal is an engi-

neering enterprise. Engineers, therefore,

should feel a special interest in the exposi-

tion, even if the character of the exhibits,

which are especially strong technically, and
the International Engineering Congress did

not make a direct appeal for their attend-

ance. It is not inappropriate, too, to point

out that the exposition does credit to the
work it celebrates by being done on time

—

thus breaking all exposition records. For
these reasons the Engineering Record de-

votes this issue to San Francisco's engineer-

ing works, and to other Coast matters—to

tell engineers some of the things they may
expect to see on a trip to the Coast, in addi-

tion to the exposition.

Edison Fire Report

THE joint report of the National Board
of Fire Underwriters of the National

Fire Protection Association, printed in part

on page 239 of this issue, is a document
meriting the closest study by the civil engi-

neer. With ample time at their disposal,

the investigators have found interesting

evidences of the effect of what may be

termed "wholesale" expansion, that is, ex-

pansion throughout the whole length of

long structures. The effects of such expan-
sion have never before, to the knowledge of

this journal, been so carefully observed.

Their avoidance, it would seem, depends not

so much on changes in the design of the

concrete as on the division of the struc-

tures by transverse fire walls and the pro-

vision of other means to prevent the spread
of fire. The explanations of the fail-

ures of wall columns and for the cracking
off of corners are very plausible. That for
the latter phenomenon is particularly illu-

minating, for under the theory that the
initial failure was due to the expansion of
the rods it was impossible to explain corner
destruction where bars had not been ex-
posed. The report emphasizes, what has al-

ready been brought out, that the round
column has the greater fire-resistance,

while thicker protection is recommended
for the lower flanges of beams and girders.

On one point, the reported fusion of the
concrete, the Engineering Record believes

that further data are needed. The report
of the Bureau of Standards on this matter
will be eagerly awaited. Observations have
convinced this journal that the action was
chemical, aided, of course, by the intense

heat. All in all, the report is a most un-

usual document and too much credit cannot
be given its authors, particularly Ira H.
Woolson, who wrote the section on the effect

of the fire on the concrete.

Sewage Aeration Experiments

TO the careful reader of the British tech-

nical papers it is apparent that in sani-

tary engineering the treatment of sewage
by aeration has been the subject of trans-

cendent interest in England during the past
year. From the tone of various papers by
competent English authorities it is fair

to assume that if marked developments are

shortly to be made in sewage treatment it

will be along these lines. In this country

the subject has not been neglected. Prob-

ably the best known work is that of Prof.

Earle B. Phelps and Col. William M. Black

at Brooklyn, in connection with the study

of New York Harbor pollution, and of H.

W. Clark and his associates at the Lawrence
Experiment Station. A further study of

this important subject is now assured by

the announcement that the U. S. Public

Health Service and the Baltimore Sewer-

age Commission are to co-operate in a series

of experiments to be conducted at the

Baltimore works. Professor Phelps and

Calvin W. Hendrick have given this jour-

nal a brief outline of the proposed investi-

gations. Recent English results seem to

supplement the Brooklyn work and to

explain certain irregularities which inter-

fered with its complete success. It is pro-

posed, therefore, to elaborate the earlier

experiments, making use of the activated

sludge principle developed by the English

workers. Leslie C. Frank will represent the

Public Health Service and have charge of

the experiments. One of the Imhoff tanks,

recently completed, will be sligjhtly modi-

fied so that it can be used to test the effect

of aeration upon a practicable scale and

also reproduce the continuous flow process,

which is essential if practical use is to be

made of the English principle. Sanitary

engineers will take a keen interest in these
tests and the Public Health Service and
the Baltimore Sewerage Commission are
to be congratulated on undertaking the ex-
periments.

Plain vs. Reinforced Sections

IN balancing the cost of alternative de-
signs, whether in the mind of the engineer

or by carefully comparing detailed draw-
ings, the relative cost of construction due
to apparently small causes is often the item
in which a surprise develops. A cause which
often contributes to this is the unexpected
difliiculty with which unskilled labor accom-
plishes the minor arrangements that are all

too easily laid out in the plans. For example,
in constructing concrete sewer pipe in Van-
couver, B. C, where day labor is paid $3
per eight hours, cement costs $2.40 per bar-
rel, and reinforcing bars $60 per ton, it

has developed that reinforced-concrete

sewer pipe, designed for very slight pres-

sure, and a plain concrete monolithic sewer
of twice the thickness can be constructed at

the same cost. In other words, it is as

cheap to put in 100 per cent more concrete

as it is to get the steel properly arranged
in the lighter pipe and work the concrete

around it. This has been shown by an elab-

orate system of segregated cost accounts,

which takes careful note of each part of

the work. Of course, if the sewer diam-
eter be small enough so that pipe is cast in

sections in a yard and transported to the

work, the additional cost of handling heavier

units would have to be added to the cost

of plain concrete pipe. However, it is or-

dinarily found economical, under conditions

in Vancouver, to pour concrete pipe in place

in the trench until the diameter becomes
as low as 30 in. For pipe about three feet

in diameter it is found that the sewer can

be cast monolithic at about 70 per cent of

the labor cost required in casting unit

lengths in a pipe yard and joining these in

the trench.

Ten Years of Concrete Progress

IT was appropriate, indeed, that the presi-

dential address before the American
Concrete Institute last week should be on

the progress in concrete during the ten

years of the association's existence; appro-

priate, too, that the review should have

been made by one who has been most
intimately connected with the affairs of

the institute and of the advancement of

the art through the whole period. In

1904 the production of Portland cement
was 26,500,000 barrels while in 1914 it had
reached 88,500,000, with a peak production

(in 1913) about three and a half million

barrels in excess of the 1914 figures. Mr.
Humphrey points out that the setback is

but temporary, and that at the end of the
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present acute business depression the pro-

duction curve will start upward at a slope

that will soon place it even with the mark
it would have reached had the business of

the last few years been normal. As to

variety of uses, the progress has been no

less remarkable and in one field, especially,

such as to exceed the rosiest expectations

of the promoters. In 1910 only half a

million barrels were used in road and

pavement work. In two years the total had
risen to nearly two million barrels, while

in 1914, despite the retrogression in total

production, four and a half million barrels

went into roads and pavements. What the

future will bring no one can say, but it

is to be expected that the increase in pro-

duction will be at an accelerating rate for

many years, due to the efforts of the cement

companies to make their product a material

of everyday use—as distinguished from
an engineering material. In this broaden-

ing propaganda some companies have al-

ready achieved a notable success, much to

the advantage of those farmers and farming
communities which have taken the lead.

Mr. Humphrey's chief prediction was that

a satisfactory concrete railroad tie would
eventually be developed, a prediction for

whose realization railroad men will eagerly

hope, provided, of course, that it represents

economy over present practice. There is,

indeed, reason for satisfaction over the

history of these past ten years. Opposi-

tion to the material has been largely over-

come, and the fundamental requisites for

the making of good concrete firmly estab-

lished. The era of failures and of unsatis-

factory work is now largely by, marking
progress beyond the early development

stage. Much remains to be done, chiefly

by way of refinement, and the virility and
progressiveness of those responsible for the

past ten years of achievement are fully

equal to the task.

Future Progress

PROGRESS in concrete has, however, re-

sulted in putting many of those inter-

ested in and responsible for its advances
in a complacent mood—or rather in a mood
to resent any suggestions regarding the

improvement of concrete or of the manu-
facture and uses of cement which come
from those not intimately connected with
the industry. It is proper that charlatans

be frovraed on, but the present disposition

of many, particularly those connected with
cement manufacturing companies, is dan-
gerous to the future progress of the art.

These remarks are prompted, primarily, by
the character of criticism in some quarters
against the articles on the use of the micro-
scope in concrete, now being published in

this journal. Criticism is invited, and in

fact Mr. Johnson has made it clear that

much is to be learned regarding the in-

vestigations he is making. For that reason
he has emphasized the simplicity of the

methods and urged their wide application,

so that their full value and application may
be determined as quickly as possible. In

some quarters, however, it has been felt

that these articles are detrimental to the

interests of cement manufacturers, and

they have, accordingly, been met with de-

rision, the stock weapon of the ignorant.

Much of the same disposition cropped out

when the autoclave test for cement was
proposed; and though against the claims

then made were the experiences of twenty
years ago in Germany with the same
method, its frank consideration was calcu-

lated to stimulate discussion as to those

factors which might result in greater uni-

formity in cement. Progressive cement
men have since acknowledged that while

they disagreed with the publicity methods
employed in connection with that test, the

discussion had been beneficial to the in-

dustry and had resulted in improving the

quality of the product. The cement indus-

try is too big to be satisfied with anything

but the best, and while it cannot be expected

that it will accept upon first announcement
any proposed improvement in manufacture
or use, its own best interests require that

every proposal, honestly made after due
study and thought, be given fair considera-

tion. The industry will be the chief gainer

from any real advances, and advances will

come more rapidly if new ideas are received

with an open mind.

Rebuilding San Francisco

GREAT fires have swept over cities be-

fore, and the engineer has ever been

an important factor in the reconstruction

that followed, but the case of San Francisco

is unique both because of local conditions

and because iftodern engineering skill has

never had greater opportunity to show what
improvements and safeguards can be pro-

vided in a complete reconstruction on the

old site. Sweeping 4 sq. mi. in the business

center of the city, the fire of 1906 not only

facilitated the prompt carrying out of such

projects as municipal tunnels, a civic center

and a high pressure water supply system,

but also stimulated many civic improve-

ments not directly affected, such as a new
source of water supply, intel-urban trans-

portation, port improvement and many
other projects mentioned in the general

review of San Francisco's engineering

works that appears on page 222 of this

issue.

It is most interesting to compare the

proportions of class A, B and C structures

built since the fire, and to note that although

it is obviously impossible for a designer

to make provision for shocks and stresses

of whose magnitude and duration he has

no foreknowledge whatever, it is common
practice in San Francisco to give some
consideration to the effect of possible fu-

ture seismic disturbances. Not much at-

tention is paid to this question in design-

ing the ordinary office building on good

foundation, it is true, but in the case of a

tall, slender structure, the designs are sub-

jected to an investigation as to what would

happen if a shock equal to that of 1906

should recur. Thus the 6 ft. per second

acceleration of that quake has become a

sort of standard for comparison. It is

to be noted, however, that the catastrophe

of 1906 was 10 per cent earthquake and

90 per cent fire, and that the most careful

thought of all has been put on the new fire

protection system, which, with its cistern

and salt water emergency sources for use

if the usual supply should fail, is a marvel

of efficiency and dependableness.

The engineer who visits San Francisco

this year will find there much food for

thought in the many problems that simul-

taneously confronted the city and have not

yet been finally settled, as they have in most
eastern centers of greater age. The ques-

tion of relieving traffic congestion on Mar-
ket Street, which the converging streets

on the north will always intensify, is one

of great importance that must be answered

soon, while the recent successes of the Mu-
nicipal Railways make it evident that the

city must buy the property of the local

street railway company or make some pro-

vision for relieving its present condition.

Furthermore, there is a proposal under con-

sideration to purchase the $37,000,000

Spring Valley water-supply system and to

develop partially a daily supply of 400,000,-

000 gal. to be brought through a 145-mile

aqueduct. A 2-mi. tunnel is being built

in the city under a 1000-day contract, and

the question of how to dispose of garbage

most economically will have to be worked

out very soon.

These are only a few of projects under

way or in prospect that constitute the daily

routine of the city engineer's office, and it

is a significant fact that in the past year

the San Francisco Board of Works called

on the engineering department for esti-

mates on over $9,000,000 worth of proposed

municipal work, in addition to that which

was later approved for construction.

However, in spite of the wide variety

and the importance of these many munici-

pal projects, there is one paramount prob-

lem which underlies and affects all the

others, but which has not yet been fought

out and decided one way or the other. This

is the question of a greater San Francisco.

Sooner or later it must be a leading issue

and there will be presented, no doubt, a

plan for the advantageous co-operation of

all the related cities in the Bay region.

A Notable Committee Work
NOTABLE, indeed, was the action of

the council of the American Society of

Mechanical Engineers last Saturday in ap-

proving the report of its boiler code com-

mittee, for in importance and in time spent

it ranks with the best committee work of

American technical societies.

The work was originally undertaken over

three years ago, on Sept. 15, 1911, under

instructions "to formulate standard specifi-

cations for the construction of steam boilers

and other presure vessels and for the care

of same in service." The importance of

the step is apparent when one considers

that there is no uniformity in State boiler

laws, and that, despite State enactments,

there are between 1300 and 1400 serious

boiler accidents per annum, in which from

400 to 500 persons are killed and 700 to

800 injured. The property loss is over

$500,000.

Seven members, a consulting engineer,

former member of the Massachusetts Board

of Boiler Rules ; two professors of engineer-
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ing, two boiler manufacturers and an insur-

ance engineer, composed the committee.
The Massachusetts and Ohio rules, believed

to be the best in use, were taken as a basis.

After modification, effected in numerous
committee meetings, a preliminary draft
was prepared and circulated among those

believed to be interested. The suggestions
resulting were carefully studied and, as a
next step, public hearings, bringing to-

gether engineers, representatives of steel

manufacturers, of the railways and of boiler

manufacturers, were held in New York in

September and October, 1914. The fruit-

fulness of these hearings is worthy of com-
ment. Agreement was reached on uniform
specifications for boiler steel and boiler

tubes, and on uniform rules for safety
valves, fire-tube and water-tube boilers and
steam and hot-water heating boilers. The
suggestions made were then thoroughly di-

gested, the tentative code revised, again
printed and distributed.

Again there was revision before the draft
(the fourth to be put into type) was sent
to the membership, prior to the annual
meeting of December, last year. So deep
was the interest, so important the questions,

that six sessions, aggregating twenty hours
of sitting, were held. An unusual volume
of valuable' criticism was received, and so
urgent was the interest of the boiler manu-
facturers, who were most willing from the
start to accept more rigid rules than then
obtained, even more stringent than those
of Massachusetts, that it was decided
shortly after the annual meeting to make
the final revisions while the suggestions
were clear in the members' minds. Speed
was all the more important because several

State legislatures had held proposed boiler-

code action in abeyance until advantage
could be taken of the society's work. Ac-
cordingly, an advisory group of eighteen

members was appointed to sit with the

committee and assist it in putting the code
into practicable form. The work was be-

gun Dec. 15 and was continued without in-

terruption for six weeks.

It is apparent, therefore, that the best

thought of the mechanical engineering pro-

fession and of the industry has been given

the document now approved by the society's

council. It will be given weight accord-

ingly. Very wisely the committee has been

continued, in order that, as the art develops

and experience accumulates, the needed
amendments may be made.

The history of this work has been cited

in some detail so that ample credit, through
full understanding of the extent of the

labors, may be given the society for its

work. All investigations in engineering

lines redound sooner or later to the public

good, but the bearing of a boiler code on

the public welfare is immediate. Activities

such as these lay the public under heavy
obligation to those willing to make the sacri-

fices, and while the man in the street will

not know that he is indebted to the society,

thoughtful members of the community must
eventually learn of such activities, and the

society, accordingly, be given more and
more recognition as a factor in the Nation's

life.

The "Jitney" Bus

LIKE wildfire there has swept through
the West in the last three months a

development in interurban traffic handling,
the "jitney", that needs the careful con-
sideration of municipal engineers. While
the reason for its spread has been the desire
for engaging in a, presumably, profitable
business, the engineer must approach the
subject from a different angle. What, is

his question, is the effect of the new ser-
vice on the efficiency of passenger handling,
on street congestion, on safety on the
streets ?

Many readers will not know what a
"jitney" is. The term is used to describe
auto-buses or itinerant automobiles, car-
rying passengers for a 5-cent fare upon
any temporary route that seems likely to
produce profits. The expression "jitney"
is said to be the side-show barker's slang
for a 5-cent piece. Three months ago the
name was hardly known outside its place
of origin, Los Angeles. The idea has now
spread from Los Angeles to San Francisco,
Seattle and other Coast cities, to Texas
and even as far east as Detroit and Toledo.
In some cases the jitneys are owned by
companies, which operate a fleet of buses
or of automobiles, but generally the cars
are run by their owners.

The experiences of various cities which
the jitney has invaded do not indicate that
the innovation will reduce street congestion
—^the chief concern, with reference to it,

of the municipal engineer—nor that the
streets will be as safe as in the past.

These conclusions, in fact, might have been
predicated on a mere consideration of the
factors involved. The larger-size buses,

measuring 17 to 18 ft. in length and 6 or

7 ft. in width, hold only one-eighth the

number of passengers of the average-size

street car in use in American cities. In

other words, eight such buses are needed
to do the work of one street car, and
occupy as much space as three such cars.

Apparently, then, the jitney does not offer

a solution of the congestion problem, and,

from the municipal engineer's standpoint,

fails in the direction to which chief im-

portance has been attached.

As to safety, testimony is unanimous
from the cities concerned that the jitney

has caused an increase in accidents and
must be put under stringent control.

These reasons alone—increase of con-

gestion and menace to pedestrians—are suf-

ficient to justify restriction on the growth

of the movement. But there are other

effects, not so immediately the concern of

the municipal engineer, that demand care-

ful consideration, and, in the judgment of

this journal, require the adoption of meas-

ures which will prevent injustice being

done the constituted agencies for intra-ur-

ban transportation. The jitney has been

allowed to become a direct competitor of

the electric railways, which, of their very

nature, are monopolistic, at least as to

given rDutes. Aside from the impossibility

of laying additional tracks it is unthink-

able that rival street railway companies

should operate on the same street. Yet

the condition is paralleled by giving the

jitney the privilege of the street, without

—

and this is most important—imposing on
the latter the obligations which the electric

railway must assume. The railway must,
on public demand, extend its lines to new
and undeveloped territory, it must operate
certain lines at a loss, and expect to make
up the deficit on profitable routes. The
jitney has no such obligations. It tekes
only the cream, operates only on busy
routes, invades only the territory which the
street railway has gone to the expense of

developing. The municipality has an obli-

gation, none the less solemn and binding
because implied, to protect the profitable

routes for those who have covenanted to

operate those that result in loss as well as
those that yield an adequate return.

Other considerations, in the way of taxes
paid, pavements laid and maintained, trans-

fers given, bring additional evidence of

the injustice done the electric railways.

It will be objected to this line of argu-
ment that if the jitney is fundamentally a
more economical method of transportation,

it must eventually prevail, such regulations

as to safety and avoidance of congestion
being imposed. This cannot be denied.

But by this test, the jitney again fails,

indicating that this mushroom growth
will soon disappear. It need not be dem-
onstrated to the engineer that isolated

power plants, such as the jitneys repre-

sent, are less economical than the large

stations customary on electric railways,

unless the isolated plants have extra-

ordinary high efficiencies. Experience with
automobile operating costs fails to show
such extraordinary economy. Comparisons
of upkeep of equipment and labor charges
per passenger will also show to the disad-

vantage of the jitney.

But if such be the case, why has the
movement spread? Are the pioneers en-

gaging in a losing venture? Analysis
shows such to be the case. The owners
of the jitneys are apparently doing a profit-

able business, but they are now carrying
operating charges only. If they set aside

reserves for depreciation, repairs and re-

newals, and charge interest on their in-

vestment, the gilt-edge appearance of the

enterprise will disappear. Most of the
operators will not expect to get back inter-

est charges, and, leaving this out, the oper-

ating cost of a Ford car making 100 miles

per day has been figured at 7 cents per
mile or $7 per day. If the trips average

2V^ miles each and four passengers are
carried at each trip the receipts would be

$8 per day, but it is practically impossible

to operate at this high "efficiency of use".

Trips with less than four passengers and
idle time will bring the receipts below the
expenses.

It is probable, therefore, that the jitney

has not come to stay, and that its days
will be very brief if it is put under regu-

lations comparable to those of its competi-
tor, the street railway. Auto-bus transpor-

tation in this country is not an experiment,
but only lines that have charged a 10-cent
fare have survived. It is not to be ex-

pected that the jitney will be able to alter

this record.
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THE NEW SAN FRANCISCO—LOOKING UP MARKET STREET PROM THE HOBART BUILDING, 315 FEET HIGH

A New San Francisco Has Risen from the Ruins of 1906
Unique Problems Solved and Construction Records Broken in Building a More Modern and Safe

City—The Catastrophe Expedited Many Civic Plans—Exposition Ready on Time for World's Inspection

NO one who looked upon the hopeless

ruin in the wake of earthquake and
fire in San Francisco 9 yr. ago could have
predicted a rapid recovery from such over-

whelming loss, and even those optimistic

enough at that time to look forward to com-
plete rehabilitation of the city and its com-
merce allowed many years for its accom-
plishment. However, so powerful have been
the influences at work that in less than a de-

cade the metropolis of the western coast is

not only entirely restored, but has taken ad-

vantage of the clean sweep of the fire to

institute advanced plans, such as the Civic

Center, which were not feasible before, and
to cap the climax now "invites the world" to

an exposition which in itself represents the
work of several years.

In the three-day fire that followed the

earthquake 28,000 buildings were burned
and in 497 city blocks or 4 sq. mi. of the
most valuable parts of the city only a few
charred landmarks remained. It was feared
that the moral effect of this would be a
discouragement to be reckoned with just
as certainly as the financial and commercial
setback, but a negative answer to this fear

appears in a report of Bion J. Arnold writ-

ten as long ago as March 1913, in which
he states: "A careful analysis of growth
shows that the loss in population due to the
fire has been more than made up; that the
growth of San Francisco is now more rapid
than ever, and that a city of 1,000,000 in-

habitants will have to be provided for with-
in 25 to 40 yr. or less."

Building Reconstruction

While it is true that the earthquake de-

molished many poorly constructed buildings
and more or less severely wrecked some of

the better class structures, the total earth-

quake damage was almost insignificant in

comparison to the devastation wrought by
the fire that followed. Thus the resultant

effect upon the design of buildings appears
to have been slight. The need fpr metal
window sash and trim has been empha-
sized, reinforced concrete has gained in

favor and the advantage of riveted steel

over bolted steel frames has become more
apparent. Filled ground near the city wa-
terfront is not now considered a good loca-

tion for high structures unless they are
built on deep pile foundations.

Unfortunately no reinforced-concrete
buildings, with one exception, had been
erected prior to the fire, but in those struc-

tures where steel columns were encased in

concrete there was but little damage to the
structure itself, while similar buildings
with tile around steel columns did not with-
stand the fire test. For purely local rea-

sons prior to the fire, brick was the pre-
ferred building material, but it was clearly

demonstrated that this construction is less

stable than concrete in walls because of the
jarring loose of the bricks when the wall

tends to rock. It is worth while, however,
to note that a number of class A buildings
stood structurally intact after the fire,

though gutted of interior finish. Some of

those that survived and are in service to-

day are the Call, Shreve, St. Francis, Mon-
adnock and Wells Fargo buildings.

The earthquake of 1906 had an accelera-

tion of 6 ft. per second, and structural en-

gineers now point out that if of short dura-
tion this is not a serious shock for class A
buildings on a good foundation with pro-

portionally large base area and properly
designed for a 30-lb. wind. This wind load

is that usually assumed in San Francisco
on the ordinary oflSce buildings. A radical

change has come about in recent years, how-
ever, in the design of tall, slender structures

such as chimneys or stand pipes. Steel or

concrete' is the only material now recom-
mended for such work, and it is customary
to design for a brief shock with the 6-ft.-

per-second acceleration. But this does not
impose extraordinary restrictions on the

design, for even in the taller chimneys of

heavy section erected in San Francisco it

seldom exceeds the equivalent of a 100-lb.

wind pressure.

The accompanying panorama of the busi-

ness district, taken on Jan. 15, 1915, from
the Hobart building, presents pictorially the

extent of the reconstruction in an area that

was so completely wiped out by fire in 1906
that scarcely a score of buildings remained
in the entire range of this photograph. To
tell the same story in figures is to say that

the total value of structures in San Fran-
cisco for which the Board of Public Works
issued permits between the fire of 1906 and
Jan. 1, 1915, is $263,351,669. This total

value was apportioned according to the

classification following in the next column.
The Civic Center scheme, which conven-

iently groups all municipal buildings at

one location near Market and Van Ness, is

a feature of San Francisco's reconstruction

that would not have been possible before

the fire. A bond issue of $8,800,000 was

San Francisco Building Permits, April, 1906, to
January, 1915

Value of
Class Number structures

A 177 $33,455,004
B 203 14,805,485
C 2,794 82,930,348
Frames 26,039 98,785,995
Alterations 25,144 19,034,096
laxposition 82 9,943,577
Public Buildings 12 4,397,163

$263,351,669

authorized for this work on March 29, 1912,

ground was broken on April 5, 1913, and at

present the auditorium has been completed

and the city hall is nearly finished. The
city hall is to cost $4,000,000, and the struc-

ture itself is 300 x 400 ft. in plan. The
Civic Center scheme was described in the

Engineering Record of Oct. 31, 1914, and
the chief features of the auditorium are

outlined elsewhere in this issue.

High Pressure System

In safeguarding the city from a recur-

rence of the great fire of 1906 it has been

the purpose to lay out a fire protection

system that cannot be interrupted by earth-

quake. A high pressure system has there-

fore been installed which covers 7 sq. mi.

of the more thickly settled district, and this

is supplemented by 85 underground cisterns

for emergency use, which are distributed

over the city and have an average capacity

of 75,000 gal. The cisterns are built of re-

inforced concrete, designed to withstand

shock, and are free from fixed pipes for

filling and emptying which might cause

rupture. They are located at street inter-

sections under a distinctive type of pave-

ment, all locations being registered in each

fire engine house.

Where the pipes of this high pressure

system are laid on filled-in ground, double-

spigot sleeve joints with steel sleeves have

been used, and it is expected that this con-

struction will stand considerable distortion

without leakage. A complete description of

this system appeared in the Engineering
Record of July 26, 1913.

The high pressure system, 72 mi. long,

was tested last June by connecting it suc-

cessively with the Jones Street, Asbury
Heights and Twin Peaks reservoirs, the

resultant pressures in the business district

being 150, 200 and 335 lb. per square inch

respectively. With the 335-lb. pressure a

114-in. nozzle on top of a 314-ft. building

on Market Street registered a pressure of

160 lb. per square inch.
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LOWER MARKET STREET AND FERRY—ONLY A FEW GUTTED BUILDINGS REMAINED AFTER THE FIRE

Two pumping stations located near the

waterfront have been provided, and are

connected in the system so that they can

supply salt water in case of interruption

in the fresh water supply. The larger of

the two, at Second and Townsend Streets,

has four Curtis turbine-driven pumps, each

of which has a capacity of 3000 gal. per

minute at a pressure of 305 lb. per square

inch. These are four-stage type, 12-in. in

diameter, are rated at 750 hp and operate

at 1800 r.p.m. They are supplied by eight

350-hp Babcock & Wilcox boilers which can

be served with fresh water from six reser-

voirs beneath the building in case the usual

supply is cut off. The pumping station in

the Fort Mason reserve is similarly con-

nected and has six 400-hp Stirling boilers

supplying four convertible, condensing or

non-condensing pumps.

Emergency Street Railway Work

The quick rehabilitation of San Francis-

co's extensive railway system immediately
after the fire is perhaps without parallel

because of the extent of the work which
had to be accomplished under the great dif-

ficulties faced in that period of stress. With
power houses wrecked, streets blockaded and
labor and material extremely hard to ob-

tain, some of the lines were, nevertheless,

ready for use before the authorities dared

allow the current to be turned on. The
Fillmore Street branch, for example, was
in operation 56 hr. after the earthquake,

and before the fire was entirely out. All

the old electric lines were running within a

month, and the entire Market Street trunk

line was operated as an electric system over

the old cable road rails six weeks after the

catastrophe.

The United Railroads sustained a loss of

several million dollars in the fire, which
made it necessary to reconstruct the major
portion of the system. Prior to the fire the

single track electric mileage was 215.83 and
the cable mileage 36.7. At the present time

the electric line mileage is 265.69 and the

cable mileage 14.7. Immediately after the

fire 22 mi. of the old cable lines were re-

built as broad-gage electric trackage, and
of the 280 mi. of track on which the United

Railroads now operate, 192 mi. has been

reconstructed since 1902 and 160 mi. since

1906.

Municipal Railways

The municipal railway project in San
Francisco is attracting widespread atten-

tion as the first venture of this sort in this

country. In spite of the fact that its early

failure has been frequently predicted it has

thus far continued to extend its system

steadily, has earned substantial net profits,

and without a doubt it is continually grow-

ing in favor with the people of the city, pal road has grown enough to be an impor-
whom it is serving more and more efficiently, tant factor in questions of policy, and thi.s

The public sentiment favoring the munici- must now be reckoned with by friend and

key map of the region in the vicinity of SAN FRANCISCO BAY

A, Golden Gate ; B, Exposition Grounds ; C, Mile Rock Tunnel
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foe alike, independently of. the right of the

controversy over its ultimate success.

After defeat at three prior elections, the

proposition for authorizing $2,020,000

bonds for taking over the old Geary Street

cable railroad for municipal operation

was finally carried Dec. 30, 1909. On Dec.

28, 1912, ten modern electric cars were put

in service on the new Geary Street roadbed
between Kearny Street and the ocean beach,

and on June 24, 1913, this line was extended
down Market Street to the ferries. An
election for authorizing $3,500,000 bonds
for extending this single line into a com-
plete municipal railway system was carried

on Aug. 26, 1913, and since that date vari-

ous branch lines have been added from time
to time until now there are eight branches
with a total length of 42.7 mi. of single

track. The first car barn of the system, a

reinforced-concrete structure at Geary
Street and Presidio Avenue, has been en-

larged to house 134 cars, and contract has

recently been awarded for another rein-

forced-concrete barn at Seventeenth and
Hampshire Streets which is to have a ca-

pacity of 100 cars.

When the exposition opens 197 cars will

be in service on the municipal lines, most
of these being the most recent type, built

in accordance with the recommendations of

Bion J. Arnold. The receipts on the lines

of the municipal railroads have thus far

been very encouraging to civic authorities.

On a typical holiday in November, when
some 40,000 people visited the exposition

grounds, the total cash receipts on the

municipal lines with 79 cars in operation

was $4871.90. The average daily receipts

in cash fares during the month of Novem-
ber, with 65 to 80 cars in service, were
$3654.28.

Municipal Tunnels

"At least one-third of San Francisco is

practically unsettled as a result of the ex-

cess time required for reaching the out-

lying districts," said a noted engineer in

reporting on the city's traffic condition early

in 1913. This criticism is not likely to

remain true if plans under way are carried

to completion. The Twin Peaks tunnel, for

example, will develop into home sites 7000
acres of land by bringing this area within

10 min. of Market Street instead of the 30

min. required by the present routes. This
tunnel will be 12,000 ft. long and is prac-

tically a continuation of the outer end of

Market Street. It has a cross-section of

25 X 18 ft., allowing just room for a double-

track railroad, and has a maximum grade
of 3 per cent.

A contract for this tunnel was awarded
recently to R. C. Storrie & Company, and on

Jan. 20 the approach cuts on the east and
west ends had been advanced 100 and 200

ft. respectively, with a steam shovel at work
in each. Extensive preliminary work in

moving buildings, water and sewer mains
and wires had been completed, and every

preparation made for rushing the job

through in the 1000 days specified in the

contract. The construction costs plus land

and rights of way are estimated to total

$3,994,000, which is being borne entirely by
assessment on property adjoining the por-

tals. The assessment areas at the two ends

are 4153 and 660 acres in extent respect-

ively and the rates of assessment vary from
0.5 to 3.5 cents per square foot.

The tunnel is to be lined for its entire

length with concrete in which 12 per cent

;'f hydrated lime is to be used and a water-

proofing finish coat of cement will be applied

with the cement gun. At the present time it

is proposed to place the lining by a pneu-
matic process similar to that in use on the
Mile Rock sewer tunnel, described elsewhere
in this issue. To facilitate ventilation, the
cross-section of the tunnel has been divided
by a horizontal concrete slab suspended
from the arch at a height under which there
is the required clearance. The slab forms
a duct just beneath the arch, and fresh air

that is forced into this duct by fans on the
surface will be allowed to escape downward
through openings into the tunnel.

The Stockton Street tunnel is also a
municipal bore and has been in service only
a few weeks. It is notable for its wide, flat

arch, which has a rise of only 6 ft. in a
clear span of 50 ft. It is 911 ft. long be-

tween portals and extends under Stockton
Street from Sutter on the south to Sacra-
mento on the north. Extremely heavy
ground was encountered on this work, which
was described in the Engineering Record
of June 27 and Aug. 22, 1914, and in addi-

tion to the damages allowed prior to con-

struction, the city has yet to adjust an
impending law suit for damages to an office

building over the tunnel that settled during
the work.
The lining in this tunnel was also placed

by the pneumatic process, but was first put
through a mixer before being admitted to

the air pipe. After the concrete was set a
finish coat was put on by plasterers. Ex-
pansion joints were placed every 50 ft. in

this tunnel, and consisted of folded copper
plate 1/32 in. thick, filled with asphalt.

The contract price was $337,000, but as the
arch was thickened after the original de-

sign, the structure has cost $415,000 and
the lands and damages $200,000. Construc-

tion and damage costs were met by assess-

ment on property owners benefited, the

location and area of assessment districts

as well as the rate of levy being determined
by the city engineer's office.

Sewerage System

Both combined and separate sewerage
systems are in use in San Francisco, the

former, however, carrying the major por-

tion of the sewage. When the present

sewerage project is completed there will be

six outfalls discharging into the waters of

the bay or the Golden Gate, with provision

for relief discharges to be used automatic-

ally in times of heavy storms. In order to

discharge the sewage into strong tidal cur-

rents where possible, the outfalls have been

led to the north end of the San Francisco

peninsula, and the important outlets are

between North Point on the east and the

Cliff House on the west.

Work was commenced on the present sew-

erage system in 1904, and although delayed

for a time by the catastrophe of 1906, this

event in reality made it possible to carry

out the ultimate scheme much more expe-

ditiously. Previous to 1906 there were over

125 sewer outlets along the bay shore, but

as the district tributary to these was re-

built, sewer connections were made to the

trunk sewers newly constructed in accord-

ance with the general scheme. The largest

of the new combined sewer mains, which is

to have a total length of 6 mi., discharges

at North Point near the foot of Sansome
Street. This sewer serves an area of 11,050

acres in which 75 per cent of the population

of the city reside, and, in addition, will

handle the sewage from three of the sepa-

rate systems which is to be pumped into it.

The design of the storm sewers was based
on a continuous rainfall for one hour of

0.598 in. with a maximum fall in 5 minutes
at the rate of 2.16 in. per hour. With a

population of 20 per acre the run-off as-

sumed was 30 per cent, and this was in-

creased uniformly up to 75 per cent for

100 residents per acre. For the domestic
sewage flow it was assumed that the aver-

age water consumption was 70 gal. per
capita per 24 hr. ; and a maximum flow for

short periods was assumed as 50 per cent in

excess of this average. The rate for do-

mestic sewage flow was taken as 0.163 sec-
ft. per 100 inhabitants. The allowance

made for ground water infiltration was
usually 0.002 sec.-ft. per acre, according to

conditions. The system is designed in ac-

cordance with the assumption that in 50 yr.

the maximum sewage flow from the city will

be 215 sec.-ft. The minimum average out-

flow through the Golden Gate in any 7-hr.

period, reckoning both tidal flow and river

discharge, is taken to be 3,970,000 sec.-ft.

Garbage Disposal

At present, part of the garbage of San
Francisco is consumed at a reduction works
in the southern section of the city and part

is towed out through the Golden Gate on
barges and dumped into the ocean. The
need of a greater capacity than that of the

old reduction works, long ago outgrown, was
recognized in due time and the contract for

a modern plant was awarded in November
1910. This plant was to be supplemented
by duplicate units in other parts of the city

after the features of its design had been
shown to be adapted to the local needs.

After facing many difficulties in the long

construction period, the contractors pro-

nounced this first unit, the Islais Creek
plant, ready for test late in August, 1914.

The test was accordingly made by the city

engineer, and on his recommendation the

Board of Public Works rejected the plant

and ordered the contractor to refund the

payment already made and remove the in-

cinerator at his own expense. Since that

time no new plan for the disposal of garbage
has been presented for consideration.

Report of City's Test

Because of the interest which centers in

the reasons for rejecting the garbage dis-

posal plant, the following data, taken from
the official report of the city engineer's test

are presented:

The tests extended over the period be-

tween Sept. 4 and Oct. 3, and were carried

out in accordance with the terms of the

contract which placed the responsibility for

the design upon the contractor and required

him to provide a plant that would accom-

plish certain specified results. During nine

days of the test run samples of the garbage
handled were analyzed by the city chemist

and found to contain an average of 52.4 per

cent of moisture and 25.8 per cent of com-
bustible matter. The maximum variation

between the moisture contents of samples

taken on different days was 8.9 per cent,

while the combustible matter content varied

not more than 4.6 per cent.

A grayish smoke issued from the chim-

ney of the incinerator at all times during

operation, the city engineer reported, and
the fumes were the cause of complaints

from residents of the vicinity. Obnoxious

gases also escaped through the skylights of

the main incinerating building, which it

was necessary to keep open in order that the

temperature of the stoking floors should not
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reach an abnormal height. On one day this

temperature was 130 deg. Fahr. The win-
dows in the clinker crushing building also

had to be left open in order to permit the
escape of dust that otherwise made it diffi-

cult for workmen to remain in the building.

During the test run temperatures in the
combustion chambers occasionally fell below
the specified minimum of 1250 deg. Fahr.,

but the average was well above the 1500
deg. Fahr. required. More or less unburned
material was usually found in the residue,

the maximum being about one-half a cubic

foot per cubic yard of residue. Delays due
to breakage and repair of equipment during

the 30 days amounted to 117 hours and 35
minutes, sixteen minor accidents being re-
corded during the test.

These features in which the plant failed
to fulfil the specifications were the basis for
the city engineer's recommendation that the
incinerating plant be not accepted and that
the contractor be required to refund to the
city the $108,000 which had already been
paid on the total contract price of $255,256.
During the 30-day test the plant was

operated by the contractor and the cost of
operation was computed by the city with
the results shown in the accompanying
table.

Cost op Opckation po* 2.1104.62 Ton*
I^bor and mlBceUaneouH coata of incinera-

tion and handling clinker $2,860.80
Salary of auperlntendent 175.00
Halary of two clerks at tSO each 160.00
Fuel oil and maintenance 416.66
Water 140.00

13,752.46

This gives an average of $1.3379 per ton,

from which should be deducted $0.60 per

ton charged the scavengers for receiving

refuse, leaving $0.7379 as the net operating
cost per ton. The Islais Creek garbage in-

cinerator was described in the Engineering
Record of Aug. 16, 1913.

San Francisco's Notable Engineering Works
A Summary of the More Interesting Projects Near the City with Special Attention to

Construction Now Under Way—A Useful Guide for Engineers Who Attend the Exposition

AVAST amount of engineering work is

now in progress on the Pacific Coast, in

spite of the period of depression through
which the country has been passing. Be-

cause there is so much construction to be

seen in the vicinity of that city toward
which the attention of the entire country

is now being directed, a review of the more
important projects under way there is pre-

sented in this issue. The primary purpose
is to give a brief general survey of work in

various branches of the profession 'with

reference to previous articles on the impor-

tant subjects, and with detailed information

on some work that has not been described

heretofore.

For the benefit of engineers who visit the

exposition, the Engineering Record has
provided a booth in the Palace of Machinery
where its local representatives will be pre-

pared to supply desired information.

Harbor Improvements

A feature of the harbor work at San
Francisco that is worthy of special atten-

tion is the great variety in the types of pier

construction. Although good results have
always attended the use of creosoted piles,

construction has by no means been confined

to treated timber. Wooden piles encased in

concrete both with and without reinforce-

ment have been tried as well as concrete

piles cast in place in wooden cylinders that

are first driven to hard foundation and then
pumped dry. A great deal of concrete pile

construction is under way and piles up to

91 ft. long have been designed. A favorite

type of pier is that built on reinforced con-

crete cylinders supported on large concrete

bases which in turn rest either on a solid

bottom or on piles if the bottom is soft.

Pier construction has been progressing

very rapidly in San Francisco in the past

few years in anticipation of a stimulated

trade following the opening of the canal.

At the present time five new piers and four

ferry slips are under construction and oth-

ers have just been completed. The new
piers on the north water front between Lom-
bard and Taylor Streets are 150 to 200 ft.

wide and 800 to 1000 ft. long with one and
two story sheds. Perhaps the most inter-

esting of these now under construction is

pier 35 at the foot of Kearny Street. It has
concrete cylinders supported on piles driven

well below the dredge line inside the caisson,

their heads being imbedded in the concrete

bases. The deck is of concrete surmounted
by a steel frame shed, and the length is

975 ft. South of the ferry building are four

recently completed concrete piers, 26, 28, 30

and 32, which were mentioned in a general

description of the harbor improvements that

appeared in the Engineering Record of July

12, 1913. All new piers south of the ferry

building are finished in old mission style,

while piers on the north are given a Chelsea

architectural treatment. The tidal fluctua-

tion in the harbor averages 4.5 ft. with a

maximum of 7 ft.

The port of San Francisco has always

been self-supporting, and between 1863 and
1910 much of the $14,230,000 spent in im-

proving the harbor came from its own rev-

enues. In 1907, however, there was ap-

CRYSTAL SPRINGS DAM NEAR SAN MATEO WHICH STORES 24,000,000 GALLONS FOR THE SPRING VALLEY WATER WORKS SYSTEM
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proved for harbor improvement a $2,000,000
bond issue which was followed by another
in 1909 for $9,000,000. In 1910 an expendi-

ture of $1,000,000 was approved for the pur-

chase of tide lands to be held until needed
for future extensions, and at the recent

election in November $10,000,000 bonds
were authorized for pier construction and
general port improvements. It might also

be noted that in the rivers and harbors bill

passed by Congress in December there was
included $230,000 for Sacramento and

INFILTRATION GALLERY AT SUNOL

Feather River improvements and $150,000
for Oakland harbor work.

Most of the new piers at San Francisco
are provided with both surface and de-

pressed railroad tracks, and connections
between docks, ferry slips and trunk rail-

roads are attained through a belt line rail-

road operated by the board of harbor com-
missioners. This line has a total trackage
of about 3.7 mi. and extends northward
along the water front from a southern ter-

minal in Channel Street, through Fort Ma-
son tunnel and into the exposition grounds.
Seven locomotives owned by the State are
operated on the belt line.

Spring Valley Waterworks

The Calaveras dam, situated about 40 mi.

southeast of San Francisco, is one of the
most interesting projects that can be seen
under construction in the vicinity this sea-

son. In addition to being the highest struc-

ture of its type yet attempted, the concrete
intake tower and tunnel are also of excep-
tional interest, representing as they do the
product of the best available talent working
on engineering problems of an unusual na-
ture. Furthermore, the site is near the
earthquake fault line of 1868.

The dam, which is to be 220 ft. high and
has now been built to a height of about
60 ft., is of the hydraulic fill type similar to

the San Fernando dam described in the En-
gineering Record of July 11, 1914. It is

1320 ft. from toe to toe on the bottom, 1300
ft. long on the crest and will contain over
3,000,000 cu. yd. of material which is being
pumped from favorably located pits. Be-
neath the dam is a culvert 19.5 x 19.5 ft. in

section, calculated for a flow of 12,000
sec.-ft. and provided with exterior concrete
collars 5 ft. thick to prevent seepage.

The concrete intake tower, also 220 ft.

high, is heavily reinforced, being designed
to resist slight earthquake shocks, an accel-

eration of 6 ft. per second being taken into

account. It has an outside diameter of

28 ft. at the base where the walls are 4 ft.

thick, and 13 ft. at the top where the walls
have been reduced to 18 in. in thickness.

Its foundation is an octagonal concrete block

9 ft. in depth, into which alternate rein-

forcing rods from the tower are embedded
5 ft. deep.

The Crystal Springs concrete dam, an-
other part of the Spring Valley water sup-
ply system, is situated 4 mi. from San
Mateo. It was built in 1887 by laying the
concrete in blocks 20 ft. long, 12 ft. high
and 12 ft. wide, the forms leaving keyways
in each. The method was to build alternate

blocks and after removing the forms to fill

in the intervening space with concrete.

This dam impounds 24,000,000,000 gal.

Filtration Plant at Sunol

At Sunol, 35 mi. from San Francisco, a
gravel bed 1300 acres in extent and varying
in depth from 20 to 40 ft. is used as a fil-

tration plant. Beneath the gravel there is

an impervious substratum of clay in the
lowest portion of which a concrete infiltra-

tion gallery collects the waters from several

rivers after they have percolated through
the gravel bed. The system of concrete gal-

leries is over a mile long, the main chamber
being 20 ft. high and 5 ft. wide. Water
flows into these galleries through 2-in. pipes

which pierce the gallery walls every 4 ft.

on either side, and the galleries, in turn, dis-

charge into the mains that supply San Fran-
cisco.

This supply passes under the bay through
two 16-in. and two 22-in. mains laid in 1888
near the Southern Pacific Railroad crossing.

The mains are lap-welded tubing that was
first galvanized inside and out and then
treated with asphaltum inside and out. The
lines are each 6600 ft. long and have flexible

joints which permit of an angular movement
of 21.5 deg.

In the city proper, water supply system is

arranged in five separate pressure districts,

according to topography, and nine distribut-

ing reservoirs on as many heights supply

some 60,000 ft. of wrought iron pipe 22 to

44 in. in diameter, and 2,000,000 ft. of cast

iron pipe 3 to 30 in. in diameter.

At the present time the purchase of the

Spring Valley system by the city is under
consideration, and an election on the ques-

tion will be held in March. A condemna-
tion suit instituted by the city has been

pending for some time because an agree-

ment on the price could not be reached, but

it is now possible that an adjustment may
be made outside the courts. The price to be

paid by the city will probably be between

$34,500,000 and $37,000,000.

Hetch Hetchy Project

With the exception of Denver, San Fran-
cisco is the only large city in the United

States that does not own its water supply

system. For over 10 years a bitterly con-

tested campaign has been carried on to se-

cure rights to a source of mountain supply

for San Francisco, and only on Dec. 19,

1914, was the President's signature ob-

tained on the Raker bill. By the terms of

this act the city was granted permanent
rights of way and is insured the perpetual

use of a watershed from 3000 ft. to 10,000
ft. in elevation on the westerly granite
slopes of the Sierra Nevada Mountains,
which is 420,000 acres in extent and is cap-
able of being developed to supply 400,000,-

000 gal. of water daily.

The first step in the Hetch Hetchy de-

velopment is the construction of suitable

roads over which materials can be trans-

ported to construct the dam and aqueduct.
A fairly good road over the 20 mi. stretch

between Smith's Station and Hog Ranch
was already in existence, and the first con-

tract on the Hetch Hetchy project was re-

cently completed when the 9%-mi. road
from Hog Ranch to the dam site was fin-

ished. This new road is 22 ft. in width,
has a maximum grade of 4 per cent and will

probably be used temporarily for the con-

struction railroad. A total of 66 mi. of
railroad will have to be built between the
nearest rail connection at Oakdale and the
dam site. This construction is made neces-

sary by the 350,000 tons of material which
will have to be hauled in during the work.
The Hetch Hetchy dam which is now be-

ing designed will be built to a height of

300 ft. and will impound 112,000,000,000
gal. of water. On the completion of the dam
this volume of water at an altitude of 3600
ft. will be immediately available for the gen-
eration of hydro-electric power which may
be used by the city and sold to irrigation

districts. It is expected that the income
from this source will partially compensate
for the cost of mountain development. For
the present, on the completion of the dam,
the water will be permitted to flow down the

natural stream bed of the Tuolumne River

concrete plant at mile rock tunnel

to the first point of diversion at the Early
Intake.

While work is in progress on the Hetch
Hetchy dam and on 20 mi. of aqueduct west
from the Early Intake at an altitude of

2320 ft., construction will also be started on
a forebay reservoir of 2000 acre-feet capac-

ity at an elevation of 2170 ft. and on a
permanent power plant with a capacity of

60,000 hp to be located at Moccasin Creek.

As a first installation a 30,000-hp unit will
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be put in use, to be doubled as the demand
requires.

The power house site is located beside the
main highway at Moccasin Creek, 141 mi.
from the city hall in San Francisco. At
this station there will be a net drop of 1250
ft. The total ultimate power capacity on
the entire project will be about 200,000 hp.
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Bringing the Water In

From Moccasin Creek power house water
will flow from an altitude of 870 ft. in a
concrete-lined tunnel 12 ft. in diameter a
distance of 16 mi. to the easterly edge of the
San Joaquin Valley at an elevation of 785 ft.

The 45 mi. level stretch across this valley

will be crossed by an inverted syphon-pipe
conduit under a maximum head of 200 lb.

per square inch. One pipe will be laid for
the first installation and a second one par-
allel to it later. The San Joaquin River will

be crossed by a submerged syphon about
600 ft. long. At the westerly edge of the
San Joaquin the water will be diverted into

a concrete-lined pressure tunnel commencing
at elevation 374 ft., 32 mi. in length to the
proposed Irvington gatehouse, altitude 280
ft.; thence it will be taken by pipe for a
distance of 19 mi. crossing San Francisco
Bay at Dumbarton Narrows or around the

head of the bay to a point of suitable eleva-

tion in San Mateo County, whence it will

flow by gravity either into the Crystal
Springs Reservoir, if the Spring Valley
Water System is acquired, or directly to a
main aqueduct line leading into the city.

Due to the unsettled financial condition,

which is the result of the present European
conflict, there is no present demand for the

4V2-per cent bonds from which funds for

the construction of this project must be
immediately obtained. As soon as this mar-
ket condition is improved the work will un-
doubtedly progress as rapidly as possible,

and on its completion it is expected that
the supply available will be adequate for a
century to come.

Mile Rock Sewer Tunnel

Mile Rock tunnel is being driven in a
north and south direction under the hill

just back of the Cliff House to convey the

ocean interceptor sewer to an outfall in the

swift tidal currents of the Golden Gate near
Mile Rock. The tunnel is 9x 11 ft. in sec-

tion and about 4200 ft. long. At the present
time work is well under way, about 1300 ft.

of the lining has been completed and the

headings are expected to meet in about three

months. , ,

A notable feature of this work is the plac-

ing of the concrete lining which is usually

CONSTRUCTING HYDRAULIC FILL LEVEE ON LOWER SACKAMKMi) KIVKK

kept up to within about 50 ft. of the head-
ing and which is not interfered with by
blasting and mucking and which, in turn,
does not hinder any of the driving processes.

At the present time i/4-cu. yd. batches of
concrete are being transmitted 1300 ft. in a
6-in. pipe, and it is expected that this dis-

tance will be increased as the work ad-
vances. If feasible, concrete will be trans-
mitted by this method through adits near
each portal as much as 1800 or 1900 ft. to

the center of the tunnel.

No concrete mixer is used with the ap-

paratus on this work, and for the entire

operation of mixing and placing only four
men are required, two to charge and operate
the pneumatic plant and two at the forms
to place the charges and signal the opera-

tors outside. When thus placing concrete

in forms 900 ft. from the charging plant,

it was customary to average a V4-cu. yd.

batch per minute with a compressor capac-

ity of 560 cu. ft. of free air per minute. At
this time the rate of progress was a 32-

linear-foot section of tunnel in 5 to 6 hr.,

which was usually the equivalent of 40 to

60 cu. yd. of concrete, according to over-

break.

Flood Control Problems

The Sacramento River for some 150 mi.

of its course has a channel capacity entirely

inadequate to carry even ordinary high

waters. Between Colusa and the mouth of

the Feather River, for example, it can be

made to carry between high levees about

65,000 sec.-ft., while in the season of 1907

there was presented at this part of the val-

ley a flow of 250,000 to 300,000 sec.-ft.,

most of which, of course, flowed across

country outside the normal channel.

It has been found impracticable to build

levees high enough to retain the flood

waters, but as the river banks are naturally

high, sometimes 15 to 20 ft. above the land
for a mile on either side, it is necessary to

control the waters in some way in order to

protect property. The policy adopted has
been to allow the excess capacity flow to

escape at points where it can be controlled

at a lower level, and by means of dikes, to

confine this overflow within certain bounds
until it has passed down the valley to a
point where re-entry into the normal chan-
nel or into Suisun Bay is feasible.

Projects of this sort under way include

the increase of channel capacity by eliminat-

ing bends and widening and deepening por-

tions of the river. According to plans of

the U. S. Army Engineers the main channel
of the Sacramento River is to be flanked by
a series of weirs and all flows in excess of a
stipulated amount at each of these points

will be passed out over the weirs, thus regu-

lating the flow in each section of the main
channel to predetermined amounts.

Hydraulic Fill Dikes

Levee work on the Sacramento River has
of late been carried out extensively by the

hydraulic fill processes and since levees of

this type are almost entirely of sand they
have the great advantage of being 'proof

against burrowing animals. For some 26

GRAB-BUCKET DREDGES WITH 180-FOOT BOOMS EXCAVATING BY-PASS AT KNIGHTS LANDING
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mi. between the mouth of the Feather River

and the city of Sacramento, the east bank
of the river has been built up by dikes of

heights ranging up to 20 ft., and both the

hydraulic and the grab bucket processes can
now be seen in progress there. The cost

ranges from 6 to 10 cents per cubic yard,

being about the same for either method.

Booms up to 240 ft. in length with 6 cu. yd.

buckets are being employed on the bucket

dredges.

Some of the most interesting dikes are

being built on the Natomas Consolidated,

known as reclamation district 1000, or the

hydraulic process may be seen to advantage
just across the river from the city of Sacra-

mento in reclamation district 900 where a

heavy fill is being made by this method
without the use of retaining walls of any
sort. In this work pure sand is handled

and the slopes are 1 to 3 on the river side

and 1 to 20 on the land side.

The accompanying view of grab bucket

dredges shows work under way on the

Knights Landing cut where a by-pass chan-

nel is being made to duplicate the river

capacity. The dredges shown have 180-ft.

booms and 5-cu.yd. buckets. The new chan-

nel is 420 ft. wide with water 8 ft. deep;

the top of the embankments are 32 ft. above

water level and their base width is 240 ft.

Beams 20 ft. wide are used and the slopes

are 1 to 3 on the levee and 1 to 1 in the cut.

The view of the hydraulic dredge line shows
a 20-in. pipe on reclamation district 900
discharging sand through 4 x 8-in. sliding

door openings in its lower side. This

method allows most of the water to go to

the end of the open pipe line while nearly

all the sand is deposited without excessive

water. The pipe is placed along the axis

of the levee, 2 ft. above grade.

Electric Power

Five out of eight San Francisco substa-

tions in the Pacific Gas & Electric system
were destroyed in the fire of 1906, and at

the present time eleven substations are in

use within the city proper. The one of

these that involves features of greatest in-

terest is steam generating station A, which
contains two 15,000-kva and one 12,000-kva

Curtis steam turbines. The power system
of this company is supplied, in addition to

steam auxiliaries, by six hydro-electric gen-
erating stations in the Sierra Nevada moun-
tains whence high tension transmission lines

bring the current to the bay cities. Of
special interest to structural engineers is

the 100,000-volt tower line between San Ra-
fael and Vallejo, finished about a year ago,

and on which are 16 steel towers ranging
from 160 to 250 ft. in height.

Power for the United Railroads and the
Municipal Railway system is supplied by a

subsidiary of the former, known as the

Sierra & San , Francisco Power Company.
An active competitor of the Pacific Gas &
Electric Company is the Great Western
Power Company whose chief source of

power is the well known Big Bend plant on
the Feather River.

New Departures in Gas Service

Typical of recent developments in San
Francisco in the illuminating gas industry
is the gas system supplied to the exposi-

tion. Pressures up to 100 lb. per square
inch are being used in delivery mains, and
the minimum pressure at the exposition

grounds is 40 lb. per square inch. The main
gas artery to the grounds is a 16-in. steel

pipe from which an 8-in. continuous loop

encircles the grounds and has in turn 2
and 4-in. branch loops. At each of the
palaces a district governor reduces the high
pressure to a working range of 4 to 6 in.

and distributes to the light and heat sys-

tems.

The mains of the installation are welded
by the oxy-acetylene process—a new de-

parture recently introduced in this work by
this company—which gives a continuous

system without danger of leakage at the

same time that the cost of connections is

reduced to one-fifth that required by the old

method. Other advances pointed out in the

San Francisco system to mark recent prog-

ress are the application of mechanical
boosting for raising street main pressures

and improvements in the manufacturing
process which eliminate lamp black and in-

crease the efficiency of oil gas>

Richmond Tunnel

The municipality of Richmond, located on

the east side of San Francisco bay, has un-

der way an extensive harbor development

scheme, and in order to provide ready access

to the proposed docks a tunnel is being
driven through the range of low hills that
separate the city from the bay. The tunnel
work has been carried out in a way calcu-

lated to reduce the construction period as

much as possible, and most interesting data
on the life of steel pipe used in the pneu-
matic concrete placing method has been
compiled. All the work of excavating ap-

proaches and driving and lining the tunnel

was first classified in detail and the cost

calculated on a unit estimate basis. Al-

though a new departure in the contracting

field, this method is said to have given re-

markably accurate results.

The tunnel is 732 ft. long between portals,

35 ft. wide at the springing line, and the

lining required 5617 cu. yd. of concrete.

The material excavated between portals will

total 24,500 cu. yd., and 82,500 cu. yd. were
taken from the two approach cuts, of which
75 per cent was rock. The tunnel was
driven on the three-drift system, with one
8 x 8-ft. drift on each wall line and another

at the crown with its top 18 in. above the

level of concrete finish. The tunnel is to

have a descending grade of 2.557 per cent

from the south to the north portal, and as

all material removed had to be deposited in

fills near the north end, the drifts were all

started at the north and driven up grade to

the south portal so as to gain the advantage
of gravity in handling the muck.

After driving the headings entirely

through to the south portal the enlargement
of wings and section was begun ; and all ma-
terial excavated was trapped into cars in the

two wall drifts, these cars being handled by
a 5-ton electric locomotive. The excavation

was followed back from the south end by
eleven-segment timber lining on 9.5-ft. posts

with back-lagging to constitute forms for

concrete lining. All overbreak was grouted
with a mixture of one part of cement to six-

teen parts sand, figuring just enough cement
to make the mix set, as when the timbers
were removed for each alternate section of

concrete the back-lagging remained in place.

The electric locomotive was equipped with
a pantograph collector instead of the ordi-

nary trolley, and this is said to have added
greatly to the efficiency of the machine in

switching and in changing from forward to

CONSTRUCTION OF THE RICHMOND TUNNEL—SEGMENTS, DRIFT ARRANGEMENT AND CONCRETE PIPE
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EXTERIOR CONSTRUCTION PLANT AND EQUIPMENT AT THE NORTH PORTAL OF THE RICHMOND TUNNEL

reverse, besides insuring good contact on
the temporary lines.

In grading a roadway to the south ap-

proach cut, 228,000 cu. yd. of material was
removed in 210 working days of 8 hr. with
a 65-ton Bucyrus shovel using a 2y2-cu. yd.

bucket, the ground having been previously
drilled with a 6-in. Keystone drill. Two
men did all of the drilling in 90 days and
the holes were so placed that with one ex-

ception the shovel was never interrupted by
material unbroken by the blasts. The ma-
terial was hard blue trap rock and Shale.

Drill holes were spaced on 20-ft. centers,

sprung and loaded with 7 to 12 kegs of

black powder, and 6 to 8 holes were simul-

taneously fired by battery.

Placing Concrete Pneumatically

All concrete lining, with the exception of

about 60 ft. at the north portal, was placed

by the pneumatic method, and at the height
of the work 22 linear feet of lining, or 184
cu. yd. of concrete, was placed in 5% hr.

This rate could have been increased consid-

erably, it is believed, if greater compressor
capacity had been available. In fact, on this

work-it developed that with an 8-in. delivery

pipe, 1.3 cu. ft. of free air per minute was
the desirable amount for each foot of de-

livery pipe line when working at a 120-lb.

pressure. The pneumatic method was used

for placing the sand mix as well as the con-

crete, and for this purpose the end of the

8-in. delivei-y :pipe was inserted iti holes

made every 20 ft. in the center of the. tim-

bered arch. This sand mix was placed at

the same pressure as the concrete, and at

every point where inspection was made all

voids were filled perfectly!

'

The wear on the delivery pipe was found
to be a very important factor in the con-

creting work and special effort was made to

analyze and improve conditions that effected

this. It was found that the velocity of a

16-cu. ft. charge of concrete averaged from
75 to 100 ft. per second, under a 120-lb.

pressure, and that bends of 4-ft. radius in

the 8-in. steel pipe would not wear longer

than for an average of 60 hr. of continuous

pouring. Bends of longer radius were not

only costly, but evinced a tendency to clog

because the concrete would cling to the outer

curve, allowing the air to pass by along the
inner side.

It was found undesirable to use curves of
more than 4-ft. radius, and cast manganese
steel was found to be the most economical
material in the bends. One 4-ft. radius
bend of 8-in. extra strong steel pipe 1/2 in.

thick was cut through in 12 hr., and the
rapid wear was attributed to the reduction
of thickness in the outer curve due to bend-
ing the piece. A peculiar characteristic

noted was that on a straight line with as-

cending grade of 7 per cent the delivery pipe

wore on top considerably more than on the

bottom and invariably cut through the top

first. The life of the ordinary 8-in. steel

pipe used on straight sections of the line

was found to be sufficient for handling 6000

cu. yd. of concrete. However, most of the

pipe used was not quite new when bought
for the job.

Pipe with the standard threaded or

flanged connections was found very unsatis-

factory because of the amount of time lost

making connections, or because threads re-

duced the thickness of metal at points where
wear seemed to be most noticeable. The
pipe recommended, after experiment, was to

have a welded flange with a patent lock con-

nection in which one bolt in a hinged clamp

is used instead of the usual eight bolts at

each joint.

Ei&avation was commenced April 1, 1914,

and completed, with exception of core, on-''

Dec. 3. The lining was finished on Jan. 20,'

half the core had been removed by the end

of the month and the date of final comple-

tion is now estimated as March 15. The
Shattuck-Edinger Company holds the con-

tract, and the construction scheme has been

devised and supervised by E. J. Carillo.

Exposition Engineering

In the last decade such rapid progress has

been made in the many branches of engi-

neering that the construction of an exposi-

tion at the present time is, pre-eminently,

an engineering project. The design and
construction of the Panama-Pacific Exposi-

tion has involved important engineering

problems in almost every branch of the pro-

fession, and although the main features

have all been described in detail in the En-

gineering Record, it is worth while to re-

view some of the more important work on
which the large engineering force has been
actively engaged for the past two years.

In addition to the many questions of struc-

tural design a complete complement of pub-
lic utility service had to be provided, each
with its problems peculiar to exposition
uses of electricity, gas, steam, water, com-
pressed air, sewage and telephone systems.
The preparation of the site involved a

hydraulic fill of 1,700,000 cu. yd. which cost

1301,000 and which was carefully placed in

the proportion of 70 per cent sand and 30
per cent silt so as to reduce settlement and
make the resultant fill available for imme-
diate service. The finished site represented
a cost to the Exposition Company of $1,000,-

000. City planning problems were involved
in the grouping of the various palaces, lakes

and roadways ; climatic conditions were con-
sidered and the layout finally approved is

thought to require the absolute minimum of
travel between buildings consistent with the
architectural effect desired.

Buildings Designed with View io
Salvage

Nearly all the buildings are On pile foun-
dations with floors supported independently
of the frame. Pile tests showed that the
new fill, in settling, gripped the piles so as

to force them downward, and it was seen

that if loads were applied on short piles

they would settle even more rapidly than the
fill. A successful solution was reached by
arranging to drive all piles to a certain

strata whose depth at various, points was
determined, and no pile was left until the
penetration under the last blow was less

than a specified maximum.
In the design of all structures the ques-

tion of salvage value was considered, and
while no risks were taken in providing ade-
quate strength, the buildings were made so
as to be wrecked easily. Steel was used
only where required for strength, the three
steel structures being the tower of jewels,

fine arts building and part of the Palace of
Horticulture. Concrete was restricted, for
the most part, to those structures where fire

proofing was required. The building design
was perhaps the largest problem which con-
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fronted the engineers, and in order to meet
every requirement of soundness and
strength within the cost that could be al-

lowed for temporary structures, some
unique solutions were worked out. Machin-
erj- Hall, which is the largest timber build-
ing ever erected, is one of the examples of
this.

The same limitations as to cost and tem-
porary construction applied, of course, to

other work besides the structures them-
selves and introduced in each branch its own
peculiar problems. Some 4,700,000 sq. ft. of

pavement had to be laid, and as 15 per cent
of this was on filled ground many of the
main roadways were- provided with rein-

forced concrete base to insure freedom from
settlement. Provision was made for a fresh
water supply of an average of 2,750,000 gal.

per day at a pressure of 80 lb. per square
inch and with a maximum rate of flow of

150 per cent of the probable maximum draft.

Both combined and separate sewer sys-

tems are in use on different parts of the
grounds, and a 100 per cent run off had to be
allowed for 63 acres of roof area of the main
palaces. Sewage has to be pumped from
some of the lower portions of the grounds,
and because of possible settlement in the
earth fill, flexible pipe was used in some
parts of the system to obviate the possi-

bility of leakage. For 8 to 15-in. sewers
vitrified pipe was used, and for 18 to 30-in.

mains wood-stave pipe was specified.

The main fire protection system is capable
of delivering 15,000 gal. per minute over an
area of 100,000 sq. ft. There will be a nor-
mal pressure in the mains of 200 lb. per
square inch, and connections are
provided by which fire boats can
pump salt water into the system.

Flush hydrants spaced about 300
ft. apart are directly over the

mains which range from 6 to 16

in. in diameter. Fire companies
will be stationed at various parts

of the grounds with the latest

type of motor-driven apparatus,

and will be served by an elaborate alarm
system with independent underground cir-

cuits.

After the close of the Exposition all the
buildings will be wrecked and the grounds
are to be restored and turned over to

original owners with the exception of about
12 acres which has been purchased out-
right by the exposition company. The total

budget for site, fill and all construction
undertaken by the exposition company was
about $14,500,000, and it is a notable fact

that the cost of the work has been kept
within the limitations of the budget.

Chicago's Revamped Municipal Gar-
bage Plant made a net profit to the city of
5,764.49 for the eleven months it operated

in 1914, according to the Health Depart-
ment. For nearly five months of this time,
during the rehabilitation period, there was
a considerable labor charge before any in-

.come could be derived. The two largest
items of the $129,708.09 outgo are $75,-
678.49 for labor and $30,052.96 for fuel oil.

Receipts were $113,701.55. Dr. G. B. Young,
health commissioner, credits against the ap-
parent loss the proportionate amount the
city formerly paid a contractor for the serv-
ice—$47,500 per year—and then deducts an
interest charge on the $683,000 investment
of $21,770.63 to give the profit mentioned.

Colorado Highway Improvement
Work in 1913 and 1914

COLORADO Highway Improvement Work
for the years 1913-14 included 2640 mi.

of road grading at an average cost of $430
per mile. In connection with bringing the
roads to a moderate grade a great deal of
rock work and heavy cuts were encountered
in the mountain sections. Crowning and
ditching are included in the average cost.

The ruling grade is 6 per cent. About 196
mi. of State road were surfaced with gravel

or sand-clay, but mostly gravel, at an aver-
age cost of $500 per mile, not including the
grading, bridges or culverts. There have
been built 221 bridges, of all sizes from 6
to 540 ft. in length, at an average cost of

$1000 per bridge. Culverts to the number
of 1498 and ranging in size from an 8-in.

pipe to a 6-ft. culvert have been placed at
an average cost of $50 per culvert. The
work was carried out under the supervision
of the Colorado State Highway Commission,
of which J. E. Maloney, an engineer, is sec-

retary.

iLLUMINAnON BY NIGHT OF THE TOWEE OF JEWELS—PANAMA-PACIFIC INTERNATIONAL EXPOSITION
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FENDERS SUSPENDED TO KEEP THEM OUT OF REACH OF MARINE BORERS

Suspended Fenders a Feature of New Reinforced-
Concrete Piers at San Francisco

New System, with Fenders out of Reach of Borers, Expected Greatly to

Reduce Maintenance—Piers. Typify Arrangement to Suit Tenants

By FRANK G. WHITE
Assoc. M. Am. Soc. C. E.; Assistant Engineer, California State Harbor Commission

2000-lb. concrete the unit stresses used were
650 lb. per square inch for concrete and
16,000 lb. per square inch for reinforcing:
steel.

The concrete cylinders supporting the
main portion of the piers are spaced on an
average about 15 ft. apart in both direc-
tions. The lengths vary from 50 to 75 ft.

and the diameters from 3 to 4 ft. The
cylinder reinforcement consists of %-in. and
%-in. vertical bars with spiral hooping of

Vi-in. wire on 6-in. centers, from eight to
fourteen bars being used in a cylinder. The
reinforcing is placed 3 in. from the outside
of the cylinders and extends to the bottom
of the bases.

The deck consists of a 5-in. slab, rein-

forced with %-in. square deformed bars,

resting on heavy girders supported at right
angles to the axis of the pier and connecting
with longitudinal beams that frame into the
cylinders and into the girders at the third

points. The beams and girders are fully

reinforced for shear and the girders are se-

curely tied into the cylinders, with deep
haunches. On the flush-track side the track
beams and girders are covered with a slab

to permit of ballasting and paving; but on
the depressed-track side the deck is left

open and the ties rest directly on the longi-

tudinal concrete beams beneath the rails.

SUSPENDED fenders, instead of the
usual driven type, are a feature of the

new piers 30 and 32 at San Francisco, con-
struction features of which were described
in the Engineering Record of Dec. 6, 1913,
page 633. As the old type of fender is very
much at the mercy of marine borers and
cannot be adequately protected by preserva-
tive treatment on account of the rapid me-
chanical wearing down of the timber to the
untreated wood, the innovation at piers 30
and 32 is expected to cut down greatly what
has heretofore been the chief maintenance
item of concrete piers in this vicinity.

In other respects piers 30 and 32 are.

typical examples of the reinforced-concrete

cylinder type of construction, arranged to

suit the tenants, and may be used to explain
the plan followed in all the piers recently

completed. A block-letter U is formed by
these two piers and their connecting wharf,
so that four berths are provided, arranged
in this case to suit the needs of the ten-

nants, the American-Hawaiian Steamship
Company. The U is constructed as a unit,

the pier width being 200 ft., and the berth-

ing slips being 222, 555, 720 and 807 ft.

long, respectively.

The pier sheds are 156 ft. 7 in. in width,

leaving room outside for a railroad track on
each side of each pier. This location for

the tracks was decided upon so as to permit
of direct interchange of freight between
ship and car and also to avoid the conges-

tion caused by cars operating near the

driveway in the center of each pier. In or-

der to facilitate trucking into freight cars,

one track on each pier is depressed 3 '4 ft.

so as to bring the car floor practically to

the level of the deck.

Live and Dead Loading

The deck and supports of the pier are de-

signed for full dead load and a uniformly
distributed live load of 500 lb. per square

foot. The beams and girders under the rail-

road tracks are designed to carry a 75-ton
switch engine followed by a uniform load
of 5000 lb. per linear foot of track, with an
allowance of 50 per cent additional for im-
pact.

Piers 30 and 32 rest on compact beds of

clay, sand and gravel which have been
tested without settlement with loads of more
than 15 tons per square foot. The bases of

the cylinders under these piers are designed
to carry loads of 5 tons per square foot.

In designing the reinforced-concrete deck
and supports the recommendations of the

joint committee on concrete and reinforced

concrete were followed. On the basis of

Pier Sheds

The pier sheds are built entirely of timber
except for the outer rows of columns, for
which steel plates and angles were used.

There are four lines of crane girders and
rails inside each shed to accommodate
cranes serving the outside bays. The cen-

ter bay is designed to carry a system of

telpher tracks which run from pier to pier

over the connecting wharf.

The sheds are 27 ft. high to the under
side of the trusses, allowing ample space
for stacking cargo by means of cranes.

Bracketed out from the columns on each
side of each shed is another line of crane
girders designed to take the inner bearing
of a semi-portal crane, whose outer legs rest

on a rail on the pier deck. The girder is

above the door openings and the cranes will

span the railroad tracks and by means of

an extension boom will be able to take the

cargo direct from the ship's hatches. The

GENERAL ARRANGEMENT OF PIERS, SHEDS, TRACKS AND DRIVEWAYS
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Depressed Track Flush Track

STRUCTURAL DETAILS OF SUPPORTS FOR DEPRESSED AND FLUSH TRACKS, AND OF SUSPENDED FENDERS

Drivevoy
55'9'-

<^I4'''

GENERAL TRANSVERSE SECTION OF PIER AND DETAILS OF REINFORCED-CONCRETE BEAMS AND GIRDERS

sheds and piers were designed to carry
cranes and telphers having a capacity of 5
tons, at the request of the steamship com-
pany, and with the understanding that the
company would install the equipment.
The sides of the sheds are provided with

continuous openings that can be closed with
Kinnear steel rolling doors. Each opening
is 22 ft. in height and 30 ft. wide from

center to center of columns. In order to

avoid an extremely large curtain, each door

is in two sections with a movable center

post which is mounted on grooved wheels

at the top and runs on a track supported

by one of the crane girders. When the

doors are raised the post is moved to its

open position against the main column by
means of a hand line, and it is returned to

its closed position by a counter-weight slid-

ing in guides alongside the column.

The modified mission type of architect-

ural treatment was adopted for the shed

fronts on four of the new piers south of

the Ferry Building, and the improved ap-

pearance of the Embarcadero is thought to

justify fully the comparatively slight addi-

tion to the pier cost. The shed fronts are

TYPE OP ARCHITECTURAL TREATMENT ADOPTED FOR THE NEW STATE PIERS AT SAN FRANCISCO



February 20, 1915 ENGINEERING RECORD 233

of timber, covered with metal lath and
Portland cement plaster, the two central

towers and the heavy cornice being covered
with mission tile.

Suspended Fenders

The prevalence of the teredo and limnoria

in the bay waters limits the life of green
fender piles to from six months to a year,

and creosoted piles in a fender line are sub-

jected to such rough usage that they are

worn down to the untreated wood in a com-
paratively short time. These conditions

make fender maintenance the most impor-
tant item in pier upkeep. Accordingly, in

designing the new piers it was decided not

to use the usual driven-pile fenders, but to

develop another type that would be free

from their objectionable features. Sus-
pended fenders were therefore decided upon.

They consist of three lines of ribbing built

up of creosoted lumber and carrying verti-

cal sheathing of green timber, the whole
being supported by reinforced-concrete can-

tilevers projecting out from the cylinders

on the lines of the main transverse girders.

Triple car springs, placed behind the up-

per and lower lines of ribbing at each row
of cylinders, thrust against heavy cast-iron

plates on sockets in the concrete. The
springs allow a movement of 3 in., the fen-

der line sliding on chafing plates on the rib-

bing and the ' concrete cantilevers. The
sheathing timbers are 10 in. square and 16

ft. long and are spaced 2y2 ft. apart center

to center by chocks at each line of ribbing.

The mooring bitts, which are spaced

about 60 ft. apart, are heavy iron castings

of a pattern specially designed to prevent

the lines from slipping off when run up at

a steep slope. They are secured to heavily

reinforced concrete beams by bolts running
through pipe sleeves so as to permit of re-

moval in case of damage.

Pavement

The driveways on these piers are paved

with wood blocks 4 in. in thickness, laid

on a 1-in. sand cushion, the joints being

grouted with asphalt. The blocks are

Douglas fir treated with avenarius car-

bolineum and the pavement is laid under a
ten-year guarantee. The driveways on piers

26 and 28 have been paved with creosoted

blocks and that on pier 39 with blocks of

Ohio wood, a very hard wood from the

Hawaiian Islands. Along the railroad

tracks bituminous rock pavement was used,

and the remaining area was paved with

sheet asphalt.

The total cost of piers 30 and 32 was
$1,256,162, or approximately $3.60 per

square foot of deck area. They were begun

June 25, 1912, and were completed and
accepted Dec. 1, 1913. The plans were pre-

pared under the direction of A. V. Saph,

chief engineer. Soon after the construction

began Mr. Saph was succeeded by the pres-

ent chief engineer, Jerome Newman. Carl

Uhlig and the writer were assistant engi-

neers and H. M. Kebby was chief inspector.

The contractor was the Pacific Wakefield

Company.

A 16,000-Hp Hydroelectric Plant is in

course of construction near Cacheuta, Ar-

gentina. This plant, the cost of which is

estimated at $1,500,000, has a tunnel 10%
ft. wide, 121/i ft. high and 7283 ft. long, of

which about 4000 ft. has been built since

the construction was begun last May. The

plant is being built by Compania Luz y

Fuerza, of Mendoza, Argentina.

Column Design for Steel and
Wood Construction

System Used by Port of Seattle Commission Com-
bines Strength and Rigidity with Low Cost

and Chance for Speedy Erection

TAKING advantage of the low price of
lumber in that vicinity the Port of Se-

attle Commission, in the erection of a two-
story shed on the waterfront adjacent to
the municipal grain elevator now under
construction, has worked out a combination
of wooden columns and steel floorbeams, se-

curing a strong, rigid structure that could
be erected speedily and at low cost.

The accompanying illustration shows the
arrangement. There are two rows of in-

terior columns of the same dimensions, while

larger timbers are used in the outer walls.

All three are spanned by 30-ft. Bethlehem

the second floor, erecting the roof trusses

and purlins, and placing lumber and other

material for the roof. On the whole, the de-

sign is reported to have lent itself readily

to very speedy construction.

About 2,000,000 ft. b. m. of lumber was
used in the shed, the average price being

$12 per thousand. The total floor area for

the two stories is 171,398 sq. ft. The struc-

ture was designed and the construction car-

ried out under the direction of J. R. West,
acting chief engineer of the Port of Seattle

Commission.

Building a 3000-Mile Highway
System for $18,000,000

ROAD construction problems in Cali-

fornia extend over a wide range of

service conditions because part of the sys-

strength and rigidity combined with low cost and facility of erection

special I-beams 28 in. deep and weighing

165 lb. per foot. The interior columns are

built up of a central 10 x 10-in. post, flanked

by two 6 X 10-in. timbers, while the outer

columns consist of a full-length 10 x 12-in.

post keyed to a 8 x 10-in. timber that sup-

ports the end of the girder. The keys con-

sist of 2-in. galvanized iron pipes, held in

place by %-in. bolts.

The advantages claimed for this construc-

tion are that it is better than one continuous

column clear to the roof trusses because

it saves material and gives simpler connec-

tions for the girders ; that by continuing one

timber through the roof trusses there is

obtained a column practically fixed at the

second-floor level, which is of advantage

in resisting horizontal wind stresses; that

by using a column built up of smaller

timbers it is possible to get a better grade

of timber than could be obtained in larger

sticks, and finally that the smaller timbers

are likely to check less when drying out

than the larger timbers would.

In erecting the structure the contractors

used two stiffleg derricks. One of these

worked on the floor of the wharf, setting

the columns, steel girders and second floor

joists, and this work was immediately fol-

lowed up by a second derrick traveling on

tem is in rugged mountainous regions in

the north, while other sections cross the

warm sandy plains of the south. Perhaps
the most interesting problem, however, was
the all-important one of how to. build 3000
mi. of highways on a total appropriation of

$18,000,000. The State highway act, under
which an appropriation of this amount is

being expended, allows considerable latitude

in its definition of the roads to be built

but calls for the construction of about 1800

mi. of trunk roads, and 1200 mi. of laterals

connecting county seats with the trunk
routes.

Early in the work, which has been under
way since 1912, six fundamental principles

were decided upon as follows: (1) A right of

way not less than 60 ft. in width, where it

is reasonably possible, and as direct between
objective points as is consistently possible.

(2) Gradients not exceeding 7 per cent, even

in the mountainous parts of the State. (3)

Curves as open as possible and in no case

of less than 50 ft. in radius. (4) As many
culverts of suflicient capacity as are needed

to take care of surface and underground
water. (5) A traveled way, under ordinary

conditions, not less than 21 ft. in width,

and in the mountains not less than 16 ft.

wide, with the center paved or surfaced so
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as to be hard and smooth under all climatic
conditions at all times of the year, the
width of surfacing to be in general 15 ft.

(6) Smoothly graded roadsides, reserved
for future tree planting.

The construction of the new highway
system in California has been described

Statos op CjOJroBitiA Highway Work.
Jan. 15, 1915

_ Miles
Surveys made 2150
Layouts made 1101
Contracts advertised or awaiting award .... 35
Contracts let, including dav labor, (121 con-

tracts : 19 day-labor jobs) 1008.5
Work completed and accepted 382
Work completed but not yet accepted 250

Details op Work Complktkd or Under Contract
Miles

Graded only 270.

1

Waterbound macadam 12.9
Oil macadam 19.1
Cement concrete (thin bituminous top) 664.3
Macadam 16.5
Cement concrete (asphaltic top) 20.9
Timber and concrete trestle 4.4
Bituminous concrete 0.3

Total 1008.6

Construction in the Tear 1914
Pavement laid (min. thickness 4 in.)

Miles
12 ft. wide, Portland cement concrete 6
16 ft. wide, Portland cement concrete 208
18 ft. wide, Portland cement concrete 43
20 ft. wide, Portland cement concrete 8
24 ft. wide, Portland cement concrete 5
Macadam waterbound 4
Macadam oilbound 3

277
Graded roads 142

Total 419

Surpacino
Miles

Thin bituminous 85
Asphalt 21
Number of contracts 72
Miles completed or under construction, about 1008

from time to time in the Engineering
Record, notably in an article by Austin B.
Fletcher, chief engineer of the California
Highway Commission, which appeared in

the issue of Nov. 7, 1914. A detailed state-

ment of progress up to Jan. 15, 1915, is

summed up in the accompanying tables.

Electric Haulage has been substituted
for horses in the Harecastle Canal tunnel in

England, according to a recent consular
report. The tunnel, which was built in

1827, is 14 ft. wide, in addition to a 5-ft.

towpath. Owing to mining subsidences the
towpath was in some places under water,
and horse haulage had become difficult.

Under the new system there are several

storage-battery towing barges, each of
which can haul seventeen barges with 22-ton
loads through the 1 2/3 mi. of tunnel in

forty minutes. Each towing barge can
store sufficient power for several journeys.

DUMPING A TRAIN AT THE EAST END OF THE 1,000,000-YARD FILL

Spokane Terminal Improvement Involved

Variety of Engineering Construction
special Features of Joint Project of Chicago, Milwaukee 8b St. Paul
Railway and Oregon-Washington Railroad 8b Navigation Company

JOINT TERMINALS of the Chicago,
Milwaukee & St. Paul Railway and the

Oregon-Washington Railroad & Navigation
Company at Spokane, Wash., were opened
last September, as announcecl in the "Cur-
rent News" of this journal. The work,
which involved, in addition to the terminals
themselves, some SV2 mi. of double track

without grade crossings, was done under a
joint agreement between the two companies,
whereby the former company was to handle
that east of the station and the latter, the
station and the work from there west. An
850 ft. subway and eighteen bridges, includ-

ing one 768 ft. long over the Spokane River,

were built. Heavy grading was also re-

quired.

Prior to the beginning of this improve-
ment the St. Paul had no line into Spokane,
the Puget Sound extension passing about 35
mi. south. By the construction of a 20-mi.

connection to the east of the city, and a
traffic arrangement for the use of certain

Oregon-Washington Railroad & Navigation
Company tracks both east and west of the
city, the St. Paul is given a detour per-

mitting its trans-continental trains to pass
through Spokane. The advantages to the
Oregon-Washington Railroad & Navigation
Company are relief from part of the expense
of eliminating grade crossings and provid-

ing an attractive terminal for the new short

line to Portland as well as for the company's
older lines entering the city, and rental for

trackage rights over about 80 mi. of line.

Extent of Improvement

Washington Street forms the dividing line

between the sections handled by the two
companies. The section built by the Chi-

cago, Milwaukee & St. Paul extends from
Napa Street to Washington Street, ,a dis-

tance of 9700 ft. From Napa Street to

Erie Street all streets are carried under the

railroad. At Erie Street the road passes

over the Spokane & Inland Empire Railway.

Thence the grade drops, passing over the

south bend of the Spokane River, in which
a 200,000-yd. rock fill was made in 47 ft.

of water. West of this point a double-track

subway 850 ft. long passes under Trent
Avenue car tracks of the Washington
Water Power Company and transfer tracks

of the Northern Pacific and Great Northern
Railways. The line then passes under Mar-
ket Street and the Spokane & Inland Empire
Railway at that point, under Division Street

and under other tracks of the Washington
Water Power Company. At this point it

rises, passing over Center Street and
spreading out east of Washington Street

on a steel and reinforced-concrete structure

to form the east approach to the terminal.

West of Division Street freight tracks leave

nangi
zLiaj

GENERAL PLAN OP SPOKANE IMPROVEMENT—IN ADDITION TO THE STATION AND FREIGHT FACILITIES THE WORK
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TWO-BOOM TRAVELER ERECTING A TRUSS SPAN OF THE
MONROE STREET VIADUCT

LANDING THE 110-FOOT GIRDERS THAT CLOSED THE GAP OVER
THE MONROE STREET ARCH

the main line, descend to a grade crossing
at Center Street, and lead to a freight
house and team tracks at the street level.

The work handled by the Oregon-Wash-
ington Railroad & Navigation Company ex-

tends from the east line of Washington
Street to the east abutment of the viaduct
over Hangman Creek, a distance of 9000 ft.

The wide structure carrying the station

tracks continues west from Washington
Street to Post Street. At Post Street the
track layout tapers down to the main tracks,

and just west of this point a double-track
steel viaduct carries the line over the
Spokane River at a height of 165 ft, also

clearing by 20 ft. the city's Monroe Street

concrete arch bridge over the river. From
, this bridge to Hangman's Creek, a distance

of 6700 ft., the tracks are carried on a fill

containing 1,000,000 cu. yd., the streets

being carried underneath.

Freight facilities will be provided for this

road west of the Monroe Street viaduct.

A freight house will be built at Monroe
Street, and beyond the local freight yard
will be an engine terminal and machine
shop.

The Station

The station, which, it will be seen, is

about midway of the improvement, is a
four-story structure with two one-story
wings ; it is 300 ft. long over all and 52 ft.

wide. It is of steel incased in concrete and
faced with tapestry brick, Indiana sand-

stone, terra cotta and polished marble. On
the ground floor are the lobby, dining room,
hospital and second-class waiting room.
The main waiting room is on the floor

above. From it a concourse leads under all

the tracks, which are slightly above the
waiting room and are reached by stairways
from the concourse to each platform.

Five through tracks, together with three
stub tracks at each end, serve the station.

The pairs of tracks are on 12y2-ft. centers.

The main island platforms are 191/2 ft. wide,
the stub platforms being narrower.
The station viaduct spans five streets, giv-

ing 14 ft. clearance. Its steelwork is car-

ried on concrete piers, which run down to

solid rock except in one block, where Ray-
mond concrete piles were driven to support
the piers. The deck of the viaduct is of

reinforced concrete waterproofed with an
asphalt mastic. Umbrella sheds shelter the
platform. Before erecting the viaduct it

was necessary to tear down and remove four
blocks of brick buildings, including the city

hall.

Erecting Monroe Street Viaduct

The railroad company's Monroe Street

viaduct, as distinguished from the city's

Monroe Street bridge, is 768 V^ ft. long,

made up of one truss span of 195 ft. and
one of 160 ft., a girder span of 110 ft., one

of 831/2 ft. and two of 50 ft., with 30 ft.

towers carried on reinforced-concrete piers

resting on solid rock. It has a reinforced-

concrete deck.

The spans at the west end up to the 110-

ft. girder span were placed from that end

by a crane traveling on the bridge as it

was completed. At the same time work was
carried on from the east end with a two-

boom traveler. The 160-ft. span was erected

on falsework and the 195-ft. span was

erected as a cantilever. When all but 30 ft.

of this longest span was completed the bent
to support it was erected from its end. The
span was then completed and the 110-ft.

girders were swung into place from the
west end. The steelwork was completely
erected and riveted in eighty days, working
two eight-hour shifts, and in twenty days
more the concrete deck was entirely placed.

Trent Avenue Subway

Next in importance of the structures is

the 850-ft. Trent Avenue subway on the
Chicago, Milwaukee & St. Paul section of

the work. The subway is of the slab type
of construction, with a span of from 29 to

45 ft. and walls from 12 to 22 in. thick.

The work involved the excavation of 46,000

cu. yd. of solid rock, in which extreme care
was required to avoid damage to a brewery
only 16 ft. distant from the cut, and the re-

location of a 24-in. sewer alongside the ex-

cavation to the Northern Pacific-Great

Northern transfer bridge, at which point it

was dropped into a manhole and carried

under the subway to the river.

The concrete for the subway was poured
from a single plant, located in the center

of the work. The aggregate was unloaded
from cars by a clamshell bucket and fed

into a %-yd. Smith mixer from a 30-yd.

hopper. From the mixer the concrete was
handled in Koppel cars and dumped directly

into the forms. As the work was done in

the winter all material was heated; the

forms were covered with canvas and the

temperature was kept constant by steam.

In order to avoid a grade crossing at

Division Street it was necessary to raise

involves heavy grading, an 850-FOOT SUBWAY, A BRIDGE OVER THE RIVER AND NUMEROUS SMALLER BRIDGES
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AT EAST END OF IMPROVEMENT BRIDGES WERE NUMEROUS ONE OP FIVE ORNAMENTAL BRIDGES WITH FOUR-POST BENTS

the street 11 ft. at its intersection with

Trent Avenue. As Division Street is the

main artery from the business section of

the city to the populous north and northeast

sections, and as there was absolutely no
other route by which travel could be di-

verted, it was necessary that provision be

made to take care of the traffic during the

regrading. This was done by carrying the

street around the work on trestles on the

company's land.

The regrading necessitated the raising of

four water mains. Two, of cast iron, 12

and 16 in. in diameter respectively, were
raised by being jacked as a unit and sup-

ported on small timber bents during the

process of filling. The other two were high-

pressure mains, with respective diameters

of 24 and 30 in., carrying the water supply

for the city's business center and south side.

It was necessary to build new pipes and
carry them in their permanent location on

temporary trestles, connect them up at the

ends with the old mains and salvage the

abandoned sections of the latter.

Types of Construction

All told, including crossings at streets and
alleys, there are eighteen bridges on the

improvement besides the streets crossed by
the station viaduct, all of which, with the

exception of five timber bridges at the east

end of the improvement, are of permanent
construction, mostly of the plate-girder and
slab-deck type, with either plain or rein-

forced and counterforted concrete abut-

ments. Where intermediate piers have been

used they are in general four-post arch

bents, as shown in one of the illustrations.

The alley crossings are of the slab culvert

type, supported by vertical barrel walls,

strutted at the base, with cantilever wing
walls. The Northern Pacific-Great North-
ern transfer bridge has an I-beam deck in-

casement, supported at each end and in the

center by a reinforced-concrete wall. The
bridge is contiguous with the Trent Avenue
subway.

Retaining walls were necessitated along

a large part of the improvement to hold the

slopes. Some of these are of reinforced

concrete, cantilevered, while others are Cy-

clopean, of the gravity type.

Personnel

The work east of Washington Street was
designed and executed under the direction of

the engineering department of the Chicago,

Milwaukee & St. Paul Railway—in its pre-

liminary stages by E. J. Pearson, chief engi-

neer, and later by C. F. Loweth, chief engi-

neer; E. 0. Reeder, assistant chief engineer;

George Rice and A. G. Holt, division engi-

neers, and L. M. Chase, resident engineer,

of the Chicago, Milwaukee & St. Paul Rail-

way.
The work from Washington Street west

was designed and executed under the direc-

tion of the engineering department of the

Oregon-Washington Railroad & Navigation

Company—in its preliminary stages by John
D. Isaacs, consulting engineer, and later by

E. E. Adams, consulting engineer; J. R.

Holman, chief engineer; J. D. Isaacs, Jr.,

terminal engineer, and H. M. Sheerer, as-

sistant engineer.

The Bates & Rogers Construction Com-
pany, of Chicago, had the general contract

for the work east of Washington Street, in-

cluding the concrete bridges, the subway
and the rock excavation, and also the con-

tract for the concrete work west of Wash-
ington Street. F. L. Copeland was superin-

tendent on both contracts. Grant Smith &
Company, with F. W. Hinsdale as superin-

tendent, erected the station and track via-

duct. Other contractors on the section west

of the station were the Twohy Brothers
Company, John D. Twohy, Jr., superintend-

ent, for the grading ; the General Construc-

tion Company, D. G. Munro, superintendent,

for the grading, and Wakefield & O'Neil for

the bridge erection.

Compressive Strengths'of Concrete

Test Blocks

THE compressive strengths of concrete

test blocks made in Cleveland from bank
sand, river sand and lake sand were found
to have the following ratios

:

Bank sand to river sand 30:20
River sand to lalte sand • • 20 : 18.7
Banli sand to lalte sand 30 : 18.7

Comparing the densities of concrete

blocks made of the same sands, the follow-

ing ratios were obtained:

Banlc sand to river sand 13 : 12
River sand to lalce sand 12 : 11
Bank sand to lake sand 13 : 11

In obtaining a more accurate comparison

between compressive strength and absorp-

tive power a curve was plotted with the per-

centage of water absorbed as abscissae, and

compressive strength in pounds per square

inch as ordinates. The curve drawn through

the mean position of the plotted points is

an hyperbola the equation of which is

S = 5400/A, where S equals unit strength

and A, water absorbed in per cent.

pipes and trolley tracks complicated the work at division street

Revenue from Sewage Disposal is one

of the subjects discussed in the "Surveyor's"

annual review of progress in sewage treat-

ment in England. It is stated that there

are few places where any income is derived

from sewage, and among these Bradford,

Yorks, probably stands easily first. Al-

though the total cost of disposal in 1913

was £89,000, the sale of grease alone

brought in £48,000, while the sludge resi-

due, after the removal of the grease, was

sold in large quantities as manure, being

sent to France, Belgium, Florida, and even

as far as India for tea gardens on the slopes

of the Himalayas. The revenue derived

from the sale of these by-products more

than covers the cost of operation, so that,

apart from capital charges, the sewage dis-

posal works are self-supporting.
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EXTERIOR APPEARANCE OF EXPOSITION AUDITORIUM AT SAN FRANCISCO

Ventilation and Other Features of Exposition
Auditorium at San Francisco

Elaborate Fan System in Building Specially Designed for Conventions

and Congresses—Seating Capacity of 11,000 in Octagonal Main Hall

HEATING and ventilation of a large

main hall in which there must be no
floor obstructions that would interfere with
turning it into a great ballroom was one
of the problems presented in the design of

the exposition auditorium at San Fran-

cisco. The problem was solved by a double

fan system, in which air is forced- down-
ward through the hall at a high velocity and
upward at a low velocity.

More than 400 conventions and con-

gresses are already scheduled to convene

in San Francisco this year, and in antici-

pation of these those who planned the expo-

sition made provision for ample convention

room suitable for large and small gather-

ings. It was found that to meet the re-

quirements adequately a more substantial

building than the temporary exposition

structures was desirable, and accordingly

the exposition company arranged to build a

permanent structure in the civic center, de-

scribed in the Engineering Record of Oct.

31, 1914, page 489, which would be suitable

for convention purposes during the expo-

sition, and which would afterward become
the property of the city. This plan was
carried out, and on Jan. 9 the completion

of the $1,300,000 auditorium was celebrated

by a ball at which an attendance of 17,500

was successfully handled.

The building is a class A structure, four

stories in height, having plan dimensions

of 402 X 268 ft. The main auditorium, oc-

tagonal in shape and 222 x 254 ft. in plan,

occupies the center of the structure and

utilizes its full height. The dome of this

hall is not carried by the frame of the

building, but rests on a circular I-beam

200 ft. in diameter, supported by eight col-

umns, as shown in one of the accompanying

illustrations. The steelwork of the dome
has been left exposed as shown, but the

supporting columns have been finished to

harmonize with the white walls.

Arrangement of Convention Halls

Flanking the main hall on either side are

fourteen smaller rooms, which can, by the

use of partitions, be subdivided so that in

all twenty-six meeting rooms can be used

simultaneously if desired. Two of these

smaller rooms on the main floor are

56 X 136 ft. in plan, each having a height

of two stories, and are intended to be used

as banquet halls. The smallest rooms are

on the fourth floor. The space in the base-
ment is occupied by a large kitchen, ma-
chinery and chair storage rooms, toilets,

lockers and space for the stabling of

horses. From the latter space an incline

leads to the floor of the main auditorium.
The main auditorium has a seating ca-

pacity of 5000 on the ground floor and
6000 in the balconies. The large balcony
capacity was planned because of the many
gatherings at which the main floor would
be used for exhibits or other purposes, lim-

iting the spectators to the capacity of the

balcony. The balcony seats are therefore

permanent, while those on the main floor

will be placed and removed as required.

A telephone system connecting all halls

and corridors with a central station has

been installed, and plugs at convenient

points enable a floor manager to communi-
cate with switchboard, stereopticon box and
box office. A manager's call-bell system

connecting all parts of the building with

the central station is also provided. There
are twenty-five street entrances and forty-

one double doors for emergency exit.

Twelve wide stairways lead upward from
the lower corridors and provide direct

access to each section of the balconies.

Heating and Ventilation System

The maintaining of an even temperature
in the main auditorium and supplying of
ample fresh air to a throng of 11,000 peo-
ple gathered there presented problems of
a rather unusual nature, and these were
enhanced somewhat by the necessity of

keeping the ground floor free of registers
so that it could be converted into a ball-

room. The solution of the problem was
found in the use of a double circulation

system. This is so arranged that after
being filtered and warmed, air is forced
out from the lower rim of the balcony at
high velocity and passes downward to ex-
haust vents near the floor connected to

exhaust fans in the basement,, while a sec-

ondary circulation is maintained by forcing
air into the room at a low velocity from
beneath the balcony seats and drawing it

out through exhaust registers in the bal-

cony ceiling connected to exhaust fans on
the roof.

Fresh air for the entire building is taken
from the roof through two vertical shafts

8 x 18 ft. in cross-section, and after pass-
ing through air washers in the basement, is

drawn into the fans, to each of which is at-

tached a Vento heating coil of correspond-
ing capacity. In all eighteen motor-driven
fans are used in forcing air through sup-
ply and exhaust ducts, twelve being located

in the basement and six on the roof. The
fresh-air supply for the main auditorium
is handled by two fans with capacities of

145,000 cu. ft. per minute that discharge
through the register in the balcony railing

and also into the chamber under the bal-

cony seats. A high delivery velocity is

maintained through the balcony railing

registers by continuing the ducts from the

fans direct to the openings, and at the

same time a low velocity is secured in the

SEATS FOR 11,000

—

unfinished INTERIOR OF OCTAGONAL MAIN HALL
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vents beneath seats, which simply discharge
from the large inclosed space under the
balcony floor.

The exhaust openings in the ceiling and
near the floor, shown in the accompanying
photograph, are connected to two fans in

the roof with capacities of 70,000 cu. ft. per
minute and two in the basement with ca-

pacities of 75,000 cu. ft. per minute. The
two banquet halls on the first floor are
each supplied with fresh air by two smaller
fans in the basement and exhausted by two,
also in the basement; their .capacities are
respectively 30,000 and 33,000 cu. ft. per
minute. To prevent down drafts from the

high windows in the banquet rooms, semi-
indirect radiators were placed in pockets
in the walls underneath each window. Cor-
ridors on the first floor are supplied with
fresh air by two fans with capacities of

15,400 cu. ft. per minute, located in the
basement.
From the basement the exhaust air passes

through two concreted tunnels 6 x 10y2
ft. in section to exhaust air shafts to the
roof that are 7 x 19 ft. in section. Air is

also exhausted from toilet rooms and the
kitchen by fans that have a total capacity
of 39,000 cu. ft. per minute.
The entire plant is calculated to effect

a maximum rise in temperature in the air

handled of 54 deg. outside temperature
and 94 deg. temperature of air delivered.

Except for the two concrete tunnels, gal-

vanized iron ducts are used throughout,
some of these being as large as 120 x 21 or

60 X 80 in. in section. Static water pres-

sures of from 1/2 to 1^4 in. are maintained
by the various fans, and the maximum
Telocity in the ducts is about 1800 ft. per
minute. The velocity at the outlet of the
larger blowers is 2400 ft. per minute. In
the air washers the maximum velocity is

375 ft. per minute.
Direct radiation is not used in the main

auditorium except to prevent down drafts

at th? rear walls. The committee and ex-

hibition rooms on the third and fourth

floors are heated by direct radiation piped

for a two-pipe vacuum system. Steam from
the central steam generating plant in the
civic center will be used in the direct and
indirect systems.

Lighting System

The main auditorium is lighted prin-

cipally by forty-eifht 500-watt tungsten
lamps set in reflectors around the edge of

the octagonal glass lantern in the center

of .the dome. These lights are 95 ft. above
the; floor and their location and arrange-

mASt is effective because the main hall is

practically . in the form of a section of a
sphere. It was necessary, however, to place

lighting units above the rear balconies and
under the front balconies in order to over-

come shadow effects. For these units, as

in all the smaller halls and corridors, semi-

indirect fixtures are used.

The various lighting circuits are con-

trolled from a central switchboard in a

room near the entrance on the first floor

and in most cases there are also local

switchboards so that any one of three de-

grees of' illumination may be had in the

several separate rooms. Exterior deco-

rative lighting has been limited to outlin-

ing the under side of the marquise and il-

hmiinating the three main arches in the

fa^de facing the civic center plaza. These
arches extend from the first to the fourth

floors and are fitted with double glass sash

having an intervening space of about 2 ft.

In this space 5-watt frosted lamps are
spaced 9 in. apart and give an even illumi-

nation over the frosted glass which pre-

vents shadows from within.
The plans for the exposition auditorium

were developed under the direction of J. G.
Howard, F. H. Meyer and John Reid, Jr.,

acting as a board of consulting architects

for the city. The heating and ventilating

plant was designed by Hunter & Hudson,
consulting engineers, and the lighting fea-

tures were worked out by W. W. Hanscom,
consulting electrical engineer.

Municipal Plant Reduces
Asphalt Maintenance Cost

in New York
H. W. Durham, Chief Engineer, Bureau of High-

ways, States that City-Owned Plant Repaired

Pavements at 99.8 Cents a Yard
against $1.47 by Contract

BY installing, in May, 1914, a municipal
asphalt plant—claimed to be the largest

city-owned installation of its kind in the
world, as regards capacity—the cost of

pavement repairs in the borough of Man-
hattan, New York City, has been reduced
from $1.47, the average price by contract

during the year, to 99.8 cents per square
yard, the latter figure including an item of

18.4 cents for overhead and depreciation.

The actual saving on yardage made last

year by the municipal plant was $61,626.

This saving was possible in spite of the

fact that the municipal plant used Portland

cement instead of limestone dust as a filler,

sand at 80 cents a yard instead of the 50-

cent sand employed by the asphalt compa-
nies, and crushed stone at a price in excess

of $1 per cubic yard, which was paid by
the contractors. The design of the plant

and the economy effected during the seven

months of its operation are discussed in de-

tail by Henry W. Durham, chief engineer

during 1914 of the Bureau of Highways of

the Borough of Manhattan.

Arrangement of Plant

The plant is located at Ninetieth Street

and the East River. At the waterfront a

Meade-Morrison hoist, equipped with a

42-cu. ft. grab bucket operated on a wooden
mast and boom elevates material to a point

of discharge into a hopper at a tower lo-

cated at the end of three wooden trestles

leading to bins where sand, stone and coal

are stored. From the hopper sand and
stone are delivered into automatic side-

dump cars which discharge through open-

ings in the roof of the building to large

storage bins. The material passes through

rotary driers and is discharged at the foot

of a bucket elevator which conveys it to hot

sand and storage bins. The sand passes

through a rotary screen and into the bin.

Tailings are conveyed to the ground floor

by a stone elevator where they are used in

the making of binder or for concrete.

Hand-operated gates at the bottoms of the

storage bins make possible the discharge of

the desired amount of material into weigh-

ing boxes.

There are three asphalt melting kettles

and a fourth one is being installed, each

having a capacity of 20 tons. The kettles

are heated by steam coils. Flux oil is deliv-

ered from tank barges to a storage tank on

shore by a 6-in. pipe line. The asphaltic

cement is discharged from the melting

tanks through steam jacketed pipes with

quick-opening valves into weighing buckets
on a trolley, which receive the charges from
any kettle and deliver to either mixer. The
sand and stone are weighed by a portable
beam scale. A third bin is provided for the
storage of cement or stone dust. At the
bottom of the bin is a spiral conveyor oper-
ated by a hand lever which discharges as
much filler as is necessary directly into the
weighing boxes.

Sand, stone and cement are dropped from
the weighing boxes into Iroquois mixers of
16 cu. ft. capacity each, being provided with
manganese steel blades. The mixers are
steam jacketed and are located above the
floor in order that they may discharge di-

rectly into trucks. There are three rotary
drum driers, 24 ft. long, 5y2 ft. in diameter,
two being for sand and one for stone. Each
drier can dry and heat 15 tons of stone an
hour to a temperature of 400 deg. Fahr.
Gases and dust from the driers pass
through a dust collector. Temperatures of

sand, stone and asphaltic cement are regis-

tered on automatic recording instruments
placed in the office.

Organization

Seven asphalt gangs and one concrete
gang were working steadily after operation
had been well organized. The superintend-
ent, who reports to the chief engineer, di-

rects the work of a plant supervisor, a gang
supervisor, office force and a chemist. Each
asphalt gang consists of one foreman at

$4.50 a day ; one asphalt steam roller engi-

neer at $5; three watchmen at $600 a year
each; two rakers at $3; two tampers at

$2.80; two smoothers at $2.50; one roller

boy at $2.50; and seven laborers at $2.50.

The minimum wage of $2.50 a day is in

accordance with a resolution of the Board
of Estimate and Apportionment.

Cost

The specifications under which asphalt

pavements were laid in Manhattan Borough
call for 3 in. of asphalt after compression.
Needless to say when repairs are made it

is not necessary to replace 3 in. compressed,
but that 2 in. compressed is a close approxi-

mation. In comparing costs with former
contract prices, however, the only basis

upon which costs should be figured, accord-

ing to Mr. Durham, is by the square yard,

and so in the following this has been borne
in mind. The following unit material costs

show what was paid during the year : Port-

land cement, $8.07 per ton, less 10 cents for

bag rebate; asphaltic cement at $14.45 per
ton; crushed stone at $1.10 per cubic yard;
sand at 80 cents per cubic yard.

The original cost of the plant, including

equipment and tools, was $153,000. The
interest on the investment figured at 4 per
cent for seven months is $3570. The rental,

calculated at 4 per cent of the value for

seven months, is $3733. Depreciation,

amounting to 10 per cent per year for seven

months, is $8925. Fuel and lubricants cost

$3830.29. Superintendence cost $3898.79.

The grand total of these items is $23,957.08.

Plant Production

The plant produced 143,086 cu. ft. of

wearing surface mixture and 116,910 cu. ft.

of binder mixture, making a total of 259,-

996 cu. ft. With this material 129,876.8

sq. yd. of pavement were repaired, of which
over 6000 sq. yd. was on cuts. The total

yardage laid gives an overhead and de-

preciation charge per square yard of 18.4

cents. The total plant output gives an
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overhead and depreciation charge per cubic

foot of 9.2 cents. The accompanying tables

give a summary of the costs.

Cost of Operation and Work Done by Municipal
Asphalt Plant in 1914

Main-
tenance
work

Plant labor $12,909.91
Street labor 40,528.47
Transportation . . 16,356.70
Materials 30,613.83

Restoring
openings,
including
foundation
$2,382.84
7,148.53
2,767.30
5.158.29

Total
$15,292.75
47,677.00
19,124.00
35,772.12

Total $100,408.91 $17,456,96 $117,865.87

Sq. yd. laid 123,253 6,623.8 129,876.8

$2,630 $0,906
0.184 0.184

Av. cost, sq. yd. .

Ov'hd. and deprec.
$0,814
0.184

$0,998
0.506

$2,814
0.506

$1,090
0.506

Total cost, sq. yd.
Total cost, cu. ft.

Plant Labor Cost

Foreman, 14 days at $4.50 $63.00
Stationary engineer, 315 days at $4.50... 1,417.00
Machinist, 170 days at $5.00 850.00
Hoist engineer, 137 days at $4.75 2,814.00
Fireman, 938 days at $3.00 2,814.00
Asphalt workers, 3799 days at $2.50 9,497.50

Total $15,292.75

Street IjAbob Cost

Foreman, 996 days at $4.50 $4,482.00
Steam roller engineer, 950 days at $4.75. . 4,512.50
Asphalt workers, 15,473 days at $2.50... 38,682.50

Total $47,677.00

Transportation Cost

Vehicle, 2 horses and driver, 2732 days
at $7.00 $19,124.00

Cost op Materials

Sand, 8322 cu. ft. at $0.80 $6,657.60
Stone, 4547 cu. yd. at $1.05 4,774.35
Portland cement, 1223 tons at $8.07, less ,
bags 7,369.61

Asphalt cement, 1172 tons at $14.48 16,970.56

Total $35,772.12

In 1914 the average price of asphalt re-

pair work was $1.47 per square yard, the

per cent relaid 4, and the cost per square

yard of maintained area $0,055. With the

municipal plant these figures were: $0;998

per square yard for repairs, 4 per cent re-

laid and $0.04 for the cost per square yard
of the area maintained. There were under
maintenance 3,061,749 sq. yd. of which con-

tract repairs amounted to 114,793 sq. yd.

and by the plant 123,253 sq. yd.

Underwriters and Fire Protection Association

Report on Edison Fire

Behavior of Concrete Is Fully Discussed; Chief Blame Is

Laid on Lack of Measures to Prevent Spread of Fire

AS was to be expected, chief blame for
the fire disaster at the plant of Thomas

A. Edison, Inc., at West Orange, N. J., Dec.
9, is laid in the report, just made jointly by
the National Board of Fire Underwriters
and the National Fire Protection Associa-
tion, to the lack of adequate protective
measures, such as a suflScient water supply
system, automatic sprinklers, fire resistive

window and door construction, and fire

walls. In regard to the concrete buildings,

the authors of the report find much to be
learned from the fire, particularly as to the
effects of expansion. Their attitude, in

sum, is given in the following paragraph,
found in the conclusions:

"Confidence in the reliability of rein-

forced concrete as a fire-resistive construc-

tion should not be destroyed because of this

disaster. Many such buildings have been
erected which would undoubtedly meet such

a test more satisfactorily. It must be re-

membered that all the various types of fire-

resistive construction have at some time

during the period of their development met
with similar disaster, and the lessons

learned thereby have served to correct de-

fects."

Those participating in the preparation of

the report were F. J. T. Stewart, chair-

man of the executive committee of the

National Fire Protection Association; Ira

H. Woolson, consulting engineer of the

National Board of Fire Underwriters, who
contributed the part on the reinforced-

concrete construction and assisted with the

remainder of the report; Charles H.

Fischer, superintendent of the engineering

department of the Office of Schedule Rating

Expert of New Jersey, and G. Y. Lancaster,

Jr., engineer of the New York Board of Fire

Underwriters.

With respect to the general conditions,

apart from the effects of the fire on the rein-

forced concrete buildings, the report sums
up the lessons as follows:

FiEE Divisions

1. That reliable fire stops in the form of

standard fire walls separating adjoining

buildings or sub-dividing large individual

buildings, and approved fire shutters or fire

windows for exterior openings, are essential

to preserve the integrity of large plants

against the spread of fire; that reliable fire

stops for all floor openings are necessary to

protect individual buildings against the up-

ward spread of fire; that the protection of

exterior windows is also important in re-

stricting the vertical spread of fire, as well

as resisting exposures from adjacent build-

ings.

The details of this report strikingly illus-

trate the fact that adjoining and commu-
nicating buildings without proper fire stops

were general throughout; that one group
of buildings consisting partly of reinforced-

concrete construction and partly of light

brick and frame structures aggregating a
floor area of 103,750 sq. ft. was without fire

stops; that the absence of window protec-

tion was general; that the protection of

floor openings was attempted, but was not

the equivalent of present standard practice

which requires a masonry enclosure at

least 8 in. thick with standard fire doors

at openings to each story.

Gypsum Block Partitions

2. That the test afforded of 3-in. cinder

gypsum block partitions was of value only

as indicating their suitability for the con-

struction of room partitions. To this ex-

tent, the gypsum blocks made a good show-
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ing. They were thoroughly calcined, of

course, and had lost most of their strength

where exposed to severe heat, but a consid-

erable number remained in place. Others

were knocked down by the collapse of win-

dow and door frames or other shocks. One-

half-inch twisted stiffening bars made
necessary in the stories with high ceilings

seem to have assisted appreciably in keep-

ing the partitions in position.

That the reliability of gypsum blocks as

a protection around floor openings and for

similar purposes cannot be judged from this

fire, as the blocks were not of a suitable

thickness and were not used in connection

with standard fire doors.

Hazardous Processes

3. That nitro-cellulose motion picture

films are of such a hazardous nature that

they should be stored and handled only at

isolated locations. Only a limited number
of these films should be exposed in process

in any one room, and such rooms should be

separately inclosed by fireproof partitions

with approved fire doors. Automatic
sprinklers should invariably be installed at

such locations, even if the main part of the

plant is not so equipped.

4. That the handling of inflammable

materials, introducing a special fire hazard,

should invariably be segregated, preferably

by complete isolation, in buildings as small

as the necessities will permit; when neces-

sarily of considerable area they should be

sub-divided by fire walls.

The storage and handling of nitro-cellu-

lose picture films at various locations in the

largest group of buildings, together with

the storage and handling of wax and simi-

lar materials in the group of buildings com-
prising No. 24, are striking examples of the

necessity for the segregation of such
processes.

Frame Buildings and Roof Coverings

5. That the location of large area frame
and similarly combustible buildings with in-

flammable contents, in the center of a plant

or group of buildings constitutes a serious

conflagration hazard, jeopardizing the en-

tire plant.

6. That incombustible roof coverings are

essential to reduce the conflagration hazard.

Fire Protection

7. That a complete system of automatic

sprinklers is a prime necessity in any large

plant having combustible contents, regard-

less of the character of the construction.

This is generally true, but especially so

for plants located in small towns and vil-

lages which have very limited fire protec-

tion facilities not designed nor expected to

cope successfully with problems of such
magnitude.

8. That the water supply for automatic
sprinklers should not be subject to impair-

ment by connections with hydrant mains
and standpipes without proper control

valves.

9. That next in importance to automatic
sprinklers is a complete system of inside

and outside hydrants on separate and dis-

tinct mains from the house service lines,

with a supply of water which will be ade-

quate and reliable at all times. In conjunc-

tion with such a system, a well organized
thoroughly drilled and properly equipped
private fire brigade should be maintained.

Full dependence cannot be placed even upon
such a fire brigade; it will ordinarily be
reliable, however, to supplement a complete
system of automatic sprinklers.

10. That the owners of large plants espe-

cially when locating in small towns or vil-

lages should give careful study to the sub-

jects both of public and private fire protec-

tion.

Temperatures Developed ; Fused Concrete

The positions of the report referring to

the temperatures developed and the fusing
of the concrete are reproduced below practi-

cally in full, but the discussion of the dam-
age to the concrete buildings is so lengthy
that the detailed description of the injury
to each building is omitted. The general
discussion on the damage, however, is given
verbatim

:

The heat attained in this fire was excep-
tionally high and continued from one to

three hours, owing to the quantity of in-

flammable materials and lack of water. Evi-
dence of temperatures ranging from 2000
to 2500 deg. Fahr., and probably higher,

was found in many places.

There were evidences of fused concrete on
parts of columns, beams and floor slabs in

basement of the Wax House, No. 12. Sev-
eral beams and floor slabs appeared to have
wasted away as a result of this fusion. Slag
has flowed down the side of the columns
and hangs in stalactites from the bottom of

the beams and floor slabs. This would in-

dicate a temperature of 2500 deg. Fahr. or

more at this location. Reinforcing bars
were also found melted where exposed by
the fusing of the concrete in the beams and
floor slabs. There was also a limited

quantity of slag and other evidence of fused
concrete in the west end of the third story

of No. 24, near the failed columns where
heat from the burning wax was most in-

tense. Similar evidence was found in the

vicinity of the general collapse in No. 11.

A careful investigation of this slagged
concrete, and the fusibility of concrete in

general, is being made by the U. S. Bureau
of Standards. The results thus far ob-

tained indicate that the formation of the
concrete slag was due in part at least to in-

tense heat. The investigation is not yet

completed. It is, of course, possible that

highly heated chemicals may have con-
tributed to the excessive destruction found
in No. 12. However, the fact remains that
well defined samples of fused concrete were
found in two other buildings, and it is

hardly probable that the same chemical
agencies would have induced the fusing in

those cases.

• Large pieces of steel and cast iron melted
in a number of places, notably in Nos. 7, 11,

12, 15, 18 and 24. Melted copper and brass
were commonly found and glass, of course,

melted freely almost everywhere.

Damage to Concrete Buildings

In contrast to the ordinary buildings, the

effect of the fire on the concrete buildings

is of exceptional interest. In considering

the resistance of the concrete structures

to this fire, it is notable that in several

cases two or more stories were held rigidly

in position by their attachment to the sur-

rounding structure, after a line of three

to five wall columns below them had col-

lapsed; thus testifying to the remarkable
integral strength of the buildings. Con-
crete panel walls withstood the fire ex-

cellently. There was no case of individual

collapse of a floor slab, beam or girder ex-

cept in the basement of No. 12, where con-

crete and reinforcement were apparently

melted away, causing failure of three

beams and a floor slab, as shown in views
herewith.

All other failures including the complete

collapse of a portion of building No. 11,

must be attributed to the columns. It is

true that there were beams showing bad
cracks, but these in the majority of cases

seem to have been due to the failure of

columns in the vicinity. Deflection of

beams was very general in those locations

subjected to the rnost intense heat, notably

in the first floor of No. 11, basement of No.

12, all floors of No. 7, third and fourth

floors of No. 15, and the third floor of No.

24. How much of this deflection existed

in beams before the fire, due to premature
removal of forms at the time of construc-

tion, is of course unknown. As the spans

damage in building 12, attributed in report to fusion of concrete
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CLOSE VIEW OF DAMAGE IN BUILDING 12, ATTRIBUTED TO FUSION

were considerable, it is quite possible there

may have been some initial deflection.

Where beams are deflected, vertical

cracks appear in the lower part of the
beams at frequent intervals as might be ex-

pected, when the steel elongated under the

influence of heat. It is probable that such
deformed ^oor construction has lost a con-

siderable portion of its carrying capacity.

In very few places has the concrete under
the reinforcement of the beams broken off.

For instance on the third floor of No. 24,

where the beams were deflected badly, only

five out of ninety-three interior beams had
the concrete broken off, or 5.4 per cent.

About 5 per cent seems to be general for all

locations where the heat was most intense.

The extent to which the beams deflected

would seem to indicate that the fireproof-

ing provided—1 in. of concrete at the sides

and 2 in. at the bottom of the beams—was
not sufficient for proper heat insulation.

The floor slabs have scarcely spalled at all

and show very little sagging or pocketing

between the beams except in Building 7.

Columns

The action of the columns was not as

satisfactory as that of the other concrete

members. All columns, except in No. 7, were
square and reinforced by twisted bars lo-

cated at the four corners 2 to 4 in. from
the surface. In the lower stories additional

bars were located at the middle of the sides

on a line with the corner bars.

What seems to have happened when the

columns were subjected to fire was this:

The sudden and intense heat produced rapid

expansion of the surface concrete, result-

ing in severe internal stresses. The ex-

panding concrete near the surfaces of the

column at right angles to each other, sub-

jected each corner to .stresses from two di-

rections tending to force the corner off in

the line of the diagonal. At the same time
the surface concrete, especially at the cor-

ners where heated on two faces, tended to

expand lengthwise and thereby assume an
undue proportion of the column load, with

the result that shearing stresses were pro-
duced between the highly heated corners
and the colder interior portions of the col-

umn. This action occasioned a buckling
effect on the corners, and a cracking of the

concrete at right angles to the length of

the column.

The combination of all these forces pro-

duced tensile and shearing stresses in

diagonal planes across the corners, which
resulted in splitting them off lengthwise
from most of the columns. This action is

illustrated by a diagram herewith.

The corner reinforcement bars also

tended to produce a plane of weakness in

the concrete; many of the corners splitting

off along the line of these bars. In some
cases the bars may have expanded suf-

ficiently to have aided the splitting action,

but the indications are that most of these

corner failures originally occurred outside

of the bars, at a point where the stresses

more than equalled the tensile strength of

the concrete in the diagonal plane of frac-

ture. In many cases it was noted that

pieces of stone in the planes of fracture

were split, thus showing that the concrete

was good, and had developed its full tensile

strength. With the corners removed, the

reinforcing bars had little protection from
the heat, consequently expanded rapidly,

forcing themselves out of the columns, and
carrying with them any attached surface

concrete.

The theory advanced by some investiga-

tors, that the steel bars due to their expan-

sion were responsible for the original

fractures of the corners, we think improb-

able. The coefficient of expansion of the

concrete is approximately the same as for

steel, and as all the heat reaching the steel

bars would have to pass through the concrete

covering, it is probable that the former

would always be a little cooler than the lat-

ter. This assumption is strengthened by the

fact that one side of each bar was in contact

with the cool interior concrete. Further-

more the thermal conductivity of concrete

is low (see Investigation of Thermal Con-

ductivity of Different Concrete Mixtures,
"Proceedings," American Society for Test-
ing Materials, Vol. VII, 1907, page 404),
and it is known that a point 2 to 4 in. be-
neath a concrete surface subjected to a heat
of 1700 deg. Fahr. for two hours, will only
attain a temperature of 400 to 500 deg. It

must also be remembered that a large por-
tion of the bar surface in these columns
was protected by considerably more than 3
in. of concrete. The numerous instances
where the corners split off and the bars
were not exposed, is evidence in support of
this theory. While hose streams may have
contributed to the failure of some of the
exterior columns, the probabilities are that
they produced little if any effect upon the
disintegration of the interior columns. Re-
ports of the fire generally substantiate the
statement that the majority of the interior

columns were never touched by water.

Probable Effect of Ties

In spite of the disintegration^df the sur-
face concrete, it is probable that if the bars
had been properly tied, many of them would
have stayed in place and the column in-

juries would have been less severe. There
were only three failures of interior columns;
one of these was on the third floor of No. 24
where the heat was intense, another on the
third floor of No. 11 near the collapsed sec-

tion, and the other under the collapsed sec-

tion of No. 11. The latter was undoubtedly
caused by the shock of the falling floors

above; whether the former was influenced
by the collapse of the adjacent wall columns,
is uncertain.

The action of the disruptive forces de-

scribed, produced similar separation of the
surface concrete on the sides of many col-

umns, but generally the concrete remained
in place and the injury was not apparent

suggestion as to forces which
broke off column corners
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until the columns were stripped for repairs.

These cleavage cracks were usually 1 to 2

in. in from the surface. In numerous cases,

columns are spalled to 60 per cent of their

original size, and are still bearing their

load without apparent deflection.

Wall Columns

Complete collapse of wall columns in sets

of three to five occurred in the first story

of Building 11, and the third story of Build-

ings 15 and 24. In all cases the columns
were subjected to intense heat, the first

being the Shipping Room, which contained

a mezzanine floor and the whole story filled

with very combustible material; the second

was a cabinet shop ; and the latter the st^ry

in which 20 tons of wax records are re-

ported to have been stored near the point

where the columns failed.

The greater injury to the wall columns
is believed to be due to two causes. First,

to the fact that while subjected to intense

heat on the room side, the opposite side

exposed to the outer air was kept compara-
tively cool, and was in some cases subjected

to cold water from hose streams; second,

owing to the columns being held rigidly in

position vertically from the floor to the top

of the panel walls, they were less able to

resist the expansion of the building as a

whole, which naturally resulted from the

attack of fire. It is probable that the four

%-in. untied bars which were used to rein-

force the wall columns, were not of much
service in resisting the shearing stresses,

particularly after the protecting concrete

had spalled off and the bars had become
hot. The interior columns being free from
floor to ceiling were more flexible and better

adapted to resist the bending moments due
to this expansion.

Corner Columns

In each case of collapsed wall columns,

failure occurred adjacent to, but not includ-

ing a corner column ; the latter remaining in

good condition, except two which had
through cracks at the floor level. This was
probably due to the fact that they were
more heavily reinforced, and that they were
free to bend from floor to ceiling in the

direction in which the building expanded.
This theory of the bending of the columns
due to the expansion of the building is fur-

ther substantiated by the existence in all

cases of a V-shaped crack between the cor-

ner column and the adjacent wall panel,

starting at the floor and widening upward.
In some cases the top of the crack is open
an inch. It is presumable that when the

column moved away from the panel, bits of

debris fell into the crack which prevented
it from completely closing when contraction
took place. Further evidence in support of

the theory is furnished by the observation

that all the columns in each set failed by
diagonal shear in the same direction.

It is notable that in all the wall column
failures, the comer column, assisted by the
cantilever action of the floor system over
the interior columns, carried the stories

above without collapse, except that which
occurred in the upper stories of Building
11. This happened at an angle in the
long side of the building; the column at the
angle was braced on each side by panel
walls, and therefore could not bend in the
line of expansion thrust to the eastward as

freely as a corner column. This may have
contributed to its failure and those beyond
it on the other side of the angle. This por-
tion of the building was also carrying con-

centrated floor loads in the form of heavy
machinery and plating tanks of large ca-

pacity. When the columns in this section,

both interior and exterior, began to spall,

and the reinforcement was forced out by
expansion, they probably were considerably
weakened, and were no longer able to sup-
port the heavy loads imposed upon them
plus the expansion stresses.

How far the irregular distribution of re-

inforcement bars may have contributed to

columns failures, is problematical. It is

reasonable to assume that such irregulari-

ties would not be likely to increase their
stability.

All collapsed columns show characteristic

diagonal shear fractures. In most cases the
reinforcing rods offered no resistance to this

action as their bond of concrete had spalled

away.

Collapse in Building 11

A complete collapse of the upper three
stories occurred at the east end of No. 11.

Adjoining this wing on the north was Build-
ing 7, the third story of which constituted

the film department; the film storage and
inspection was conducted in the second story

of No. 11. The occupancy enumerated for

these stories would not indicate combustible
material enough to account for the collapse

of the building; nor is it certain that upper
floor loads exceeded the 200 lb. for which
they were designed. The film storage build-

ing does not seem to have contributed the

heat, for the columns on that side are still

standing to the roof of that building. A
suggestion that acids in the plating depart-
ment may have weakened the concrete could

not be substantiated.

The following report of this collapse by
an eye witness, is interesting as indicating

the progression of the failure eastward from
the middle portion of the building as would
be expected if produced by expansion
stresses. The observer stood upon the op-

posite side of Lakeside Avenue directly op-

posite the collapsed portion.

"At the time these observations were
made the fire was burning brightly on the

third floor. At 7.40 p. m. wall column 15

on the third floor started spalling near the

ceiling. This was followed by a shear
crack about 30 in. long. Then column 16

began to spall and shortly after sheared in

a similar manner. In the meantime the

shear of column 15 widened and the upper
part began to shift or slide down the

sheared surface. Then columns 17 and 18

spalled and sheared in the same way; in

each case after some 5 to 8 min. the open-

ings became larger. When column 19 failed

in like manner, the first collapse occurred

and involved the panels to the rear of the

columns just mentioned. This happened at

8.10 p. m. about a half hour after the first

column started to shear. The second col-

lapse occurred about 8.40 p. m., and brought
down the section at the east of the first

failure, and adjoining Building 7. This

collapse took place without apparently hav-

ing been caused by the impact or falling of

heavy contents, nor was there any phe-

nomena such as an explosion accompanying
it."

Round Columns

The round columns in No. 7 appear to

have suffered only minor damage. It will

be necessary to remove the sheet metal cas-

ing to ascertain whether the concrete cores

have been injured. The indications are that

the heat to which they were subjected was

somewhat less than that which prevailed in

som.e areas where the badly injured square
columns were located. Nevertheless, the ap-

parently efficient protection afforded the
concrete by the metal lath and plaster cov-

ering, is a matter worthy of careful future
investigation.

In practically every case where square
columns were subjected to intense heat they
spalled at the corners and tended to as-

sume an octagonal or circular shape. This
behavior clearly indicates the weakness of

the square column when attacked by fire.

If well designed round, hooped columns had
been used, it is probable that the results

would have been quite different. The be-

havior of the round columns in Building 7

strongly supports this opinion. Well known
engineers have advocated the round type of

reinforced-concrete column for some years,

basing arguments mainly upon structural

efficiency ; but this disaster accumulates evi-

dence of the unfitness of the square column
to resist a severe fire.

In order that this discussion of the dam-
aged columns shall not obscure the fact that

throughout the plant more columns were
intact than were seriously injured, a table

has been prepared showing the actual num-
ber of injured and failed columns on each
fioor in comparison with the total number,
in Buildings 11, 13, 15 and 24.

Summary

While these various theories and descrip-

tions may explain what actually happened
in the sequence of events preceding the

failure of different structural parts of these

buildings, they do not justify the general

conditions which produced the results which
confront us, and unless the experience thus

gained will insure that future specifications

shall be drafted to prevent a repetition of

such a disaster under similar conditions, it

will indicate that either the lesson has not

been properly learned, or that the design

and construction of these buildings are not

suited for the purpose employed. Whether
any other system of construction would have
given better results under the same condi-

tions, is problematical. The lesson is being

carefully studied by many competent per-

sons. The knowledge gained will doubtless

aid in eliminating unwise practices in rein-

forced-concrete construction. It has needed

an expensive lesson of this kind to demon-
strate the strict necessity for changes in

design, and methods of construction to meet
such conditions. Reinforced-concrete build-

ings can doubtlessly be built which would
withstand such a fire satisfactorily, but no
type of construction should be left to meet
such an attack without the assistance of any
of the standard fire-resistive measures
which should be a part of every first class

building.

Valuation Exceeds Capitalization on

the railroads in three of the four States

in which appraisals have been made in the

last ten years and virtually equals it in the

fourth, according to statistics presented by

Howard Elliott, president of the New York,

New Haven & Hartford Railroad, in a

recent address to the Alumni Association of

the Massachusetts Institute of Technology.

The four States are Washington, South

Dakota, Minnesota and Wisconsin. The
total valuation and capitalization figures in

the four States are respectively $958,316,-

613 and $796,054,270, indicating an excess

value over capitalization of 20 per cent.



February 20, 1915 ENGINEERING RECORD 243

New Publications

Report of the Joint Committee on Federal Aid
IN THE Construction of Post Roads. Paper,
6 X 9 in. ; 317 pages, inserted folded tables.
Washington, D. C, Superintendent of Documents.

National Association of Cement Users ; Proceed-
ings of the Eighth Annual Convention, March
11-16, 1912. Volume VIII. Cloth; 6x9 in.; 819
pages ; illustrated. I'hiladelphia. The American
Concrete Institute.

Rivers and Lakes Commission of Illinois. An-
nual Report, 1913-1914. Cloth; 6x9 in.; 60
pages ; illustrated. Chicago, Rivers and Lakes
Commission.

Report of Committee on Statistics of Water
Purification. New England Waterworks Asso-
ciation. Paper ; 6 x 9 in. ; 24 pages. Boston, New
England Waterworks Association.

Measuring Devices Used in the Delivery of Irri-

gation Water. Agricultural Experimental Sta-
tion, Berkeley, Cal., Bulletin. 247. Paper; 6x9
in. : 180 pages ; Illustrated. Berkeley, Cal., Agri-
cultural Experimental Station.

New York State Commission of Highways. Re-
port for the year ended Dec. 31, 1914. Paper:
6 X 9 in. ; 53 pages. Albany, N. T. State Com-
mission of Highways.

Board of Water Engineers for the State of
Texas. First Report Covering the Period from
Sept. 1, 1913, to Aug. 31, 1914. Paper; 6 x 9 in.

:

47 pages: 1 map. Austin, Texas, Board of Water
Engineers.

Books Reviewed

Use of Water in Irrigation

Author, Samuel Fortier, D. Sc, Chief of Irriga-_

tion Investigations, OfBce of Experiment Stations,

U. S. Departmenf of Agriculture. Cloth, 8 x 5 H
in.. ; 265 pages ; 71 illustrations. New York, Mc-.
Graw-Hill Book Company, Inc. $2 net.

Reviewed by F. W. Hanna
Supervising Engineer, U. S. Reclamation Service.

In a book on the use of water in irri-

gation written by Samuel Fortier after his

long years of experience in field and office

irrigation work, one expects to find much
practical and useful information; and a

careful reading of this book verifies this

expectancy. At the risk of repetition the

author has drawn somewhat on the recorded

experiences of his technically trained co-

workers in the Government service. As a

result his book smacks some of Government
bulletins, but this will be more of advantage

than of disadvantage to the general reader.

The book treats of the use of irrigation

water after it reaches the farm. It is,

therefore, essentially a book for irrigation

farmers, actual and prospective, and for

elementary students of agriculture and en-

gineering who expect to deal with irriga-

tion farming.
The author, after devoting one general

chapter to the introduction of his subject,

starts at its foundation by devoting a

strong and helpful chapter to the discus-

sion of methods of acquiring an irrigated

1 farm and the right to water to irrigate it,

and the relation of the water to the soil.

Following this is a chapter on the necessary

equipment to handle an irrigated farm and

the requisite structures for getting the

water over the land. Chapter four deals

with clearing and leveling the land and

various methods in use of spreading the

water over it as modified by topography,

soil and crops. The next chapter discusses

the delivery and measurement of water to

the farm, the duty of water in growing
crops and the waste of water on the farm

through evaporation, seepage and other
causes. The final chapter of the book pre-

sents interesting and valuable information
on the soils best adapted to particular

crops and how to handle them, the methods
of irrigation best suited to the crops and
the amount of water required for their

grovirth. For many farmers this will be
found to be the best chapter of the book.

Although somewhat elementary in char-

acter, the book is written in a semi-scientific

spirit, with substantial reasons stated for

most of the conclusions. The style is simple

and the English good; the subject is logi-

cally developed, though briefly treated; the

book is neatly bound and attractive. It

should find a wide field of use among irri-

gation farmers, for whom it is written.

Oregon Highway Report
First annual report of Oregon State Highway En-

gineer. Contains 240 pages and 45 folder plates.

This report covers all phases of the high-

way work in Oregon accomplished in the

eighteen-month period prior to Nov. 30,

1914. It gives a detailed account of each

separate piece of work with itemized cost,

and includes sample specifications, nine

pages of instructions to locating engineers

and a list of the salaries and titles of 155

employees, as well as much general informa-

tion bearing on various types of road work.

A notable feature of the report is the

analysis it makes of the cost of highway
bridges in Oregon. Seventeen pages are de-

voted to this subject and it is pointed out

that the county courts, under whose juris-

diction comes the awarding of county high-

way bridge contracts, are practically help-

less in the hands of the average bridge com-

pany. It is recommended that all highway
bridge work be put in the hands of the State

highway commission hereafter. One of the

reasons given for the excessive cost of the

county highway bridges, in addition to the

lack of unbiased technical advice, is the for-

mation of "pools" among builders. In-

stances are cited in which the contractor

made a profit of more than 100 per cent on

the steel alone.

Under the head of "Investigation of Re-

cent Bridge Construction" is given the item-

ized cost to the county of all recently con-

structed steel and concrete bridges, and this

is compared with a similarly itemized esti-

mate of what is considered a reasonable

cost. Considerable space is given to the

right-of-way department, and an explana-

tion is made of the methods by which nearly

all of the 60-ft. right of way was obtained

gratis.

Concrete Pile Standards

Author, Hunlev Abbott, Vice-President and Chief

Engineer of the MacArthur Concrete Pile & Foun-
dation Company. Paper; 9 x 12 in. ; 59 pages

;

illustrated. New York City, 11 Pine Street, Hun-
ley Abbott.

This publication is divided into five chap-

ters—standard details for pile caps, stan-

dard specifications for concrete piles, con-

crete versus wooden piles (a comparison of

costs), methods of testing concrete piles,

and how a pile supports its load.

Drawings show the arrangement and spac-

ing of piles and the design and reinforce-

ment of pile caps for pile clusters of from
one to twenty-five piles under the assump-
tion that each pile takes a load of 30 tons.

A table gives the thickness of cap required

if the permissible load per pile is 35 tons.

The placing of piles under walls and wall

columns is then described and shown in

three full-page drawings followed by a table

giving dimensions and reinforcement of

continuous pile caps for column footings

along building lines.

In the chapter dealing with standard

specifications for concrete piles special

clauses refer to pedestal piles, Raymond
piles. Simplex piles, and pre-moulded piles.

The comparison between concrete and
wooden piles is, of course, favorable to the

former and should not be taken at its face

value. The case used as an illustrating ex-

ample proves beyond doubt that concrete

piles were better and more econoipical than

wooden piles in that instance, but such is

not always the case. Combination piles,

where wood is used below the ground-water

surface and concrete above it have not been

mentioned, although that type has advan-

tages over certain types of concrete piles,

especially those consisting of a straight

shaft only and when used as friction piling.

The last chapter in the book, "How a Pile

Supports Its Load", treats only the case

where the load is vertical. The book ends

with a table of safe bearing power of soils

as given by Prof. Ira 0. Baker in his book

"Masonry".

Structural Design, Volume II

—

Design of Simple Structures

Author, Horace R. Thayer, Assistant Professor of
Structural Design, Carnegie Institute of Technology.
Cloth, 6 X 9 in. ; 495 pages ; 160 Illustrations. New
York, D. Van Nostrand Company. $4.

Reviewed by F. H. Constant
Professor of Civil Engineering, Prmceton Uni-

versity.

Volume I of the trilogy on "Structural

Design," by this author, was reviewed in

Engineering Record of Sept. 27, 1913, page

363. It is largely descriptive and is con-

cerned with methods of fabrication of steel

structures and the elements of design. The
present volume is somewhat larger and has

to do almost wholly with design. Its scope

is indicated by the chapter headings as

follows, the numbering of articles and

chapters being continuous with that of Vol-

ume I: "Beam Bridges—Plate Girders",

"Steel Viaducts and Elevated Railways",

"Simple Riveted Truss Bridges", "Simple

Pin-Connected Bridges", "Steel Mill Build-

ings", "High Office Buildings", "Miscellan-

eous Building Work," theaters, grand-

stands, railway stations and mine struc-

tures, and "Standpipes and Elevated

Tanks." As in the first volume, the work
presupposes a knowledge of mechanics and

stresses. Frequent reference to Volume I,

especially for the specifications, virtually

assumes an acquaintance with that section.

The production of the new volume has

required a great amount of painstaking

labor, and its appearance in the field of

practical design will, owing to the constant

progress continually made in this art, be

viewed with interest by engineers and

teachers. The book contains nothing new
for the experienced engineer. It is in-

tended primarily to give the student a gen-

eral survey of a rather broad field of struc-

tural designing. In a field which has de-

veloped such an enormous amount of technic

and searching analysis, where good-sized
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volumes have been written on singles phases

of the subject, such as plate girders, mill

building and secondary stresses, to try to

show everything in a work of moderate
size is a very difficult task. The value of

the book for the beginner will depend on
the nature and amount of supplementary
instruction which may be given him, or on

previous experience in designing which he

may have had. Otherwise he will find the

rather abbreviated and hurried style and
the insufficiently explained derivations and
computations hard reading. Perhaps there

is need for a general book like the present

on structural designing. There is still need
for the more exhaustive treatises on the

individual aspects of the subject which will

bring out clearly all of the present-day

scientific methods of analysis and design

in each field.

The book is open to criticism in several

respects. There are a number of errors

in text, computations and theory. Weights
of the different types of structures and
economical dimensions are computed from
rather elaborate formulae, which are pains-

takingly rationally derived, but whose use
is conditioned in so many ways as to make
them of doubtful utility. A few tables of

actual shipping weights would be of far

more value to the practical designer. Ar-
ticles 94 and 109 give interesting methods
for determining deflections of plate girders

and secondary stresses in truss bridges.

The reviewer questions, however, the wis-

dom of an inadequate treatment of such
difficult subjects in an elementary treatise

of this character. They might better have
been reserved for Volume III, on the "De-
sign of Advanced Structures."

The book is largely descriptive. Methods
of computation and details of design are
illustrated by practical examples of each
of the principal types of structures with
accompanying specifications. Lists for

reference reading, scattered throughout the

book, furnish sufficient collateral study for

the industrious student to give him a clear

understanding of the subject. The book is

well illustrated and contains a number of

tables giving the leading dimensions of

many actual bridges of the several types.

Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

Economic Design of Concrete Slabs

Sir: I beg to call your attention to an
error—obviously typographical—appearing
in J. Norman Jensen's article "Economic
Design of Concrete Slabs", in the Engineer-
ing Record of Feb. 6, page 170. The for-

mula for the constant K is written with the

denominator 6(/<; + nfcY, which should be

6(/, -f nfcY.
Baltimore. W. Howard Cordrey.

Microsopic Study of Concrete

Sir: I beg to call your attention to a

typographical error in the summary of the

first article of my series on concretes, in

your issue of Jan. 23, page 102. As printed

the first clause of paragraph 7 reads as fol-

lows: "That the pieces of large aggregate
and the particles of Small aggregate in a
concrete are in direct ratio one to another,

at distances approximately equally great,

relative to their size."

This should have read : "That the pieces

of large aggregate and the particles of

small aggregate in a concrete are widely
separated, one from another to distances

approximately great, relative to their size."

Nathan C. Johnson,
Engineer of Tests, Raymond Concrete Pile

Company, New York City.

A National "Factor of Safety"

Sir: "A National 'Factor of Safety,'"

by William R. King, in your issue of Jan.

30, 1915, page 133, is very interesting, as is

the editorial "A Call to Duty," on page 127
of the same issue.

Having responded to "A Call to Duty" in

'98 as a private, I am in a position to realize

how fortunate was the United States that

year to be fighting an inferior foe. When
we made the charge at El Caney, modem
defenders would have wiped out of existence

the three companies of the Twelfth In-

fantry before they had got halfway up the
hill.

The opponents of any National "factor

of safety," in order to be consistent, should
pledge themselves to be among the first to

take the field in case of war. The only plan

of defense they have to offer is to fling

masses of untrained troops at the enemy,
allowing regiment after regiment to be
mercilessly slaughtered until by mere num-
bers the battles can be won. The advocates

of such a campaign of defense should be
the first to go to the front—otherwise their

voices for a small expenditure on National
defense show merely an intention on their

part to sacrifice the lives of the patriots

of the country in unreasonable numbers in

order to save their pro rata of the increased

expense by another policy.

In contrast with such a policy, the officers

of the U. S. Army at Santiago showed a

regard for the lives of the privates similar

to the love of a miser for his gold. Having
been "orderly" during that engagement I

was in position to learn the attitude of

nearly every officer in my regiment, and I

repeatedly saw officers show less regard for

their own danger than for the danger of

their men. No doubt the Army and Navy
in asking for money, and still more money,
think more of the lives of men than of the

pocketbooks of citizens. Indifferent and
cold-blooded sacrifice of men in mass forma-
tions has not won for any European Nation,

and the U. S. Army seems to have been

justified in its humane tactics. I am sure

that the mother of each soldier in that war
is glad that our military strategy is not

based on the theory of hurling men against

hot steel faster than they can be mowed
down.
The suggestions by Mr. King are ex-

cellent. If the work of these engineers

could be made secret, our safety would be

greatly increased. The submarine was in-

vented in the United States. If it had been
secretly monopolized by the United States

it would have saved the necessity for many
battleships. The object of wars is to kill

the enemy as quickly as possible. A simple
invention to make every soldier a sharp-
shooter, secretly owned by the United
States, would multiply the strength of our
Army many times. Besides giving the

young engineer military training, there

should be a secret Bureau of Military Re-
search to preserve for the United States

alone the best work of our engineers for

military defense.

G. B. Baskervill, Jr.

Birmingham, Ala.

To Compute Offsets to Vertical

Curves

Sir: I read with considerable interest

Leopold Pistner's article on computing off-

sets in circular curves in your issue of Feb.

6, page 171, which recalled to my mind a
statement in the preface of a well-known
engineers' pocketbook to the effect that the
simplest facts may be buried under heaps
of mathematical rubbish.

As stated in the article, the form

y = R— yW— 3f

is not convenient for logarithmic com-
putation. Instead of using the binomial
theorem, however, why not factor R'— x'

and say

y = R—y{R-\-x) iR— x)

Using the figure given in Mr. Pistner's

article.

R = 200.000
X = 75.397

(R — X) = 124.603
<R + X) = 275.397
lop 124.603 = 2.0955285
log 275.397 = 2.4399592

2/4.5 354877 R = 200.000

2.2677438 = log 185.244

14.756

The above method, which the writer has

used for several years, may also be applied

to the reduction of inclined measurements
to horizontal distances. Let M = the in-

clined measurement; E, the difference in

elevation between the points measured, and

H, the horizontal distance. Then

and

M' = IP + E'

H' = M'— E'={M + E) (M— E)

H = y/(M + E) {M— E)

As an example, let M = 98.675 and E =
4.317. Then the solution is as follows:

M :

E
98.675
4.317

(M— E) = 94.358
(M + E) := 102.992
log 94.358 =: 1.9747787
log 102.992 = 2.0128035

2/3.9875822

1.9937911 : log H
H = 98.5S1

WiLLAM A. Cunningham,

Draftsman, New York Public Service Com-
mission for the First District, Sixth

Division.

New York City.

[The simplification of the original prob-

lem by factoring the expression R"— x' is

also pointed out by E. M. Walker, grade

separation engineer of the Michigan Central

Railroad, Detroit, and by J. K. Barker, of

Springfield, Mass.—EDITOR.]



HINTS FOR THE CONTRACTOR
Details Which Save Time and Labor on Construction Work

other articles in this issue of interest to contractors and construction engineers are indexed in the Table of Content,

[Contributions to this section are solic-

ited, and if found available will be paid
for. They must be short, and should be
accompanied, if possible, by photographs
or sketches.—Editor.]

Sheeting and Pumping Methods
for Chicago Sewer Trench

ALARGE part of the trench for the
West Ridge sewer in the Sanitary Dis-

trict of Chicago was in stiff clay, which
was readily excavated by a steam shovel
mounted on a trussed timber frame span-
ning the 7-ft. trench. About 1300 ft. of the
line, however, was in quicksand for the
lower 12 ft. of excavation, and in dry, fine

sand for the upper 8 ft.

The dry excavation was done by the
shovel in the same way as the excavation
in clay, and the trench was braced with
wood sheeting, two lines of wales, and
struts, as shown in the photographs. The
struts each have a light shoring jack at
one end.

Behind the shovel in this section of trench
followed a gang driving 9-in. United States
steel sheeting, 12 ft. long. These piles were
jetted down with two %-in. streams sup-
plied from hydrants. Some driving with
mauls was required, but piles were usually
sunk with jets alone in less than one min-
ute each. The water was then lowered by
pumping froifl numerous well points (shown
in one of the pictures) driven at the side

of the trench and connected through a suc-

tion header to a triplex pump driven by an
8-hp gasoline motor. About 300 ft. of

trench was unwatered at a time.

As the water level was lowered excava-
tion proceeded by hand, the steel sheeting
being braced with two runs of wales and
struts, spaced 2 ft. and 8 ft. below the top
of the steel. As fast as the excavation '

reached the required 20 ft. depth the brick

invert of the sewer was laid behind the dig-

gers, followed as fast as possible by the

brick arch. The brick work was closely

followed by a locomotive crane with a %-yd.
orange peel running beside the trench,

which backfilled to the top of the steel,

INEXPENSIVE TRAVELER SAVES TYING UP DERRICK TO DRIVE WOOD SHEETING

pulled the steel with a chain attached to
its bucket, and then filled the remainder
of the trench.

The contract work is being done by M.
Pontarelli, for the sewer department of the
Board of Local Improvements. C. D. Hill

is chief engineer for the board and H. E.
Hudson, assistant engineer.

Traveler Supports Steam Hammers
for Driving Wood Sheeting

ATRAVELER which spans the trench

and supports two light steam hammers
for driving down sheeting as excavation

progresses is shown in the accompanying
photograph. The traveler is made up of

8 x 8-in. timber and 3-in. plank. Hand
crabs are provided for handling the ham-
mers. While this device is not new, it is

probable that many of our readers have
never seen it. Its use for driving wood
sheeting is obvious. This type of sheeting

will not stand driving in advance of the ex-

cavation, and this rig saves tying up a der-

rick every time it is necessary to drive
some of the sheeting down.
The photograph shows a 30-ft. trench for

one of the side walls of the main pumping
station on the Passaic Valley sewer. These
piles have penetrated so far that they can
no longer be driven by hand, but it is

probable that in ordinary ground driving
with the hammer is cheaper than hand driv-

ing in any case. On this job, however, the
first 10 or 12 ft. penetrated was very soft

swamp ground, and it was found advisable
to drive the sheeting by hand as low as the
long cross-brace on the traveler.

Construction Superintendent Favors

Paying Off in Cash

PAYING the contractor's force in cash
is always desirable where it can be ar-

ranged. Except on remote work, where
large sums of money would have to be car-

ried through unsafe territory, it should al-

ways be done. A construction superin-

tendent recently expressed the following

opinions on this subject:

STEAM SHOVEL MOUNTED ON FRAME TO SPAN
TRENCH EXCAVATION

SUCTION MAIN CONNECTED TO WELL POINTS FOR UNWATERING
TRENCH IN QUICKSAND
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"The check system of paying has several

disadvantages. Most American workmen
are forced and led to cash their checks in

saloons. This leads to drunkenness around
pay-day, and to the running of drink ac-

counts by some men with the saloonkeeper
who cashes their checks. Many foreign

workmen are either subjected to the same
evil or, through ignorance, pay a commis-
sion to some countryman in order to get
their money. Most banks require that iden-

tification be waived on contractor's payroll

checks, so that as evidence of payment these

handled checks are worthless.

"Paying by check makes endless office

work. To write checks for a $5000 payroll

is at least 6 hr. work, and signing and
countersigning them takes a couple of hours
more. With the assistance of one other

man I have often 'plugged' with cash the
envelopes for a payroll this size in less than
40 min. Further, it is the general custom
to use one bank account for payroll and
material checks because men must unavoid-
ably be paid off between paydays and it is

desirable to use the money on hand for buy-
ing supplies for this purpose. This makes
confusion and extra work in arriving at a
balance with the bank. Even when there

is an adding machine in the job office, as

there should be on every large job, check-

ing back to the bank sheet and stubs and
listing and adding payroll checks to get a

balance is no small task. The only things

to be said in favor of the check system are

its comparative safety from robbery, and
the fact that many men are encouraged to

save by carrying some of their payroll

checks with them till the end of the job.

This last argument is now offset, however,
by the large use workmen are making of

the postal savings bank.

"If you pay off in cash, you must keep
some money on the job between paydays
to take care of discharged employees. For
this purpose one office man should be
bonded, and should have a good safe to

which he alone has access. Where it is

absolutely necessary to pay by check these

things should be borne in mind: First,

supply the job with an adding machine.
Second, use loose-leaf check books for your
payroll checks. They will save 30 per cent

of the time required to make out checks.

Third, have your payroll account at the

bank separate from your material account.
When the former runs low, deposit a check
to its credit from the material account.
Fourth, do not countersign payroll checks,
and have them signed by some office man
on the job beside the superintendent. This
man should be put under bond. He will be
always on hand to pay off discharged em-
ployees as readily as if they were paid in

cash."

Pneumatic Outfit Delivers Concrete

1300 Feet to Tunnel Forms

CONCRETE has been mixed and placed

with compressed air in constructing a

9 X 11-ft. horseshoe-shaped sewer tunnel in

San Francisco, described elsewhere in this

issue. The tunnel, which is approximately
4380 ft. long, extends north from Carrillo

Street under Sutro Heights to its outfall in

the Pacific Ocean.

The construction work is being handled
from two adits, 3116 ft. apart, one of which
is at right angles to the tunnel, and the

other at an angle of 20 deg. with the center

line. Three 8-hr. shifts a day work in each
heading. Two shifts excavate a section and
the third shift concretes it. In the south
heading drilling is done with two Little Jap
hand drills, and 25 to 30 lb. of 40 per cent

dynamite is used to a shot. In the north
heading, however, the rock has been harder
and has required two piston drills mounted
on columns, cutting an average of eighteen

6-ft. holes and requiring from 50 to 70 lb.

of dynamite per shot. The headings had to

be timbered, but required lagging only in

a few places. Muck was removed in %-yd.
narrow-gage cars drawn by mules, and
dumped near the mouths of the adits.

The compressed air plant which supplies

air for the drills is also used for the pneu-
matic mixing and placing of concrete. An
Ingersoll-Rand two-stage compressor with
a capacity of 1100 ft. of free air per min-
ute is in service. A receiver of 120 cu. ft.

capacity is located at the mixing machine.
Each mixer and conveyor is placed in a
nitch at the side of the adit, and is charged
by material from gravity bins erected over

it. One-quarter yard batches have been
mixed and delivered 600 ft, away at an aver-

age of sixty batches per hour. At the pres-

PNEUMATIC PLANT FOR PLACING CONCRETE
IN MILE ROCK TUNNEL

ent time the conveyor pipe is about 1300 ft.

long, and thirty-two batches per hour are
being placed. It is intended to extend the
pipe line to a length of 2000 ft. The de-

livery pipe is laid along the floor of the
tunnel and through the forms, where it

turns up with a 90 deg. bend, turns back
with a 90 deg. bend, and enters the forms
at the crown of the arch. A heavy rubber
hose about 4 ft. long is used on the end of

the pipe for distributing the concrete. The
finished concrete is very dense, as is well

shown in the accompanying cut. The im-
pact of concrete being delivered at high
velocity on the mass already in the form
compacts the material and forces the grout
against the form surface.

The excavation in each heading requires

a foreman, four miners, and six shovelers.

The concrete is placed by two men at the
mixer and two men at the form. Electric

signals are used between the form and the

mixer to regulate the delivery of the con-

crete. A 1 :2y2 :5y2 mixture is used. The
contractor for the work is R. C. Storrie &
Company. The concreting is being done by
the Pacific Concrete Placing Company, with
tools leased from the Concrete Mixing &
Placing Company, of Chicago. The work,
which began last August, will require a year
all told for completion.

FINISHED TUNNEL—THIS CONCRETE. SURFACE MADE WITHOUT SPADING

Roads for War Relief have been largely

accepted as a logical measure in Canada,
and while rural municipalities, with a con-

tinuance of good crops and prices, will be
in an excellent position to carry on the

work, the ability of provincial governments
to aid large undertakings may not be corre-

spondingly favorable. In Canada, accord-

ing to W. A. McLean's presidential address
before the American Road Builders' Asso-
ciation at Chicago, private capital has, in at

least one instance, stepped into the breach
and the construction of a concrete highway
from Toronto to Hamilton, about 40 mi.,

has been organized and commenced since

Sept. 1.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Drydock Wrecked in Launch-
ing Cribs at Victoria

Premature Flooding of One Side Tilts Dock Till

Concrete Cribs Shift, Tearing Out Starboard

Side—Cribs Uninjured

A floating drydock was wrecked Jan. 30 at

Victoria, B. C, when an attempt was made to

launch from it two reinforced-concrete cribs

which were the first of fifty-four such cribs

to be floated into place in carrying out the

harbor development scheme.
The mishap is believed to have been brought

about by the premature flooding of one of the

compartments, which caused the vessel to list

to starboard. As the drydock keeled over
slightly, the weight on the floor of the craft

began to slip from its position and the dry-
dock listed until its edge appeared to touch
bottom. Here it held for a few minutes, and
then the cribs went overboard, wrecking the
starboard side of the drydock and at the same
time carrying away the overhead traveling
crane and the timber supports. The drydock,
it is believed, will be a total loss, but the en-
gineers on the work are of the opinion that the
concrete cribs can be salvaged. The tops of
the cribs are now visible above water, and
from all appearances they are intact.

'

The drydock was chartered for this work
from a Seattle firm, and before being put in

service was strengthened so as to be able to
carry the concrete cribs, which weigh 3,500
tons each. Several months were occupied in

putting it in shape for the work. It was re-
floored, and strongly timbered supports were
erected on either fcde of the craft to carry tlhe

traveling crane overhead. When the alter-
ations were completed the vessel was declared
to be sound in every respect, and everything
necessary to put it in the best condition for
the work was thought to have been done. A
description of the reinforced-concrete piers
and the proposed method of handling them ap-
peared in the Engineering Record of Jan. 17
1914, page 80.

257,000,000 gal. "It is our present opinion,"
the letter from the company concludes, "that
a total supply of 60,000,000 gal. daily can be
brought to San Francisco by an expenditure
for structures in addition to those now utilized
of approximately $2,495,940."

Water Supply System Offered to San
Francisco for $34,500,000

The Spring Valley Water Company of San
Francisco has formally offered to sell to that
city for $34,500,000 certain of its water rights
and other properties which the city desires in
developing its own municipal water-supply and
distribution system. This is in accordance with
the endeavor being made by both parties con-
cerned to settle out of court the condemnation
suit which has recently been instituted by the
city and which now promises long delays that
would handicap the city as well as interfere
with the company's construction program for
the maintenance of the system.
The Board of Supervisors recently passed a

resolution calling upon the Spring Valley
Water Company to supply, in addition to the
description of properties offered, information
as to the probable cost of increasing the pres-
ent capacity to 60,000,000 gal. per day. In
replying to this request, the company stated
that "Under present conditions the main sup-
ply pipe lines of the company are developed
for a daily delivery to the city of 51,000,000
gal. and are used to convey this quantity
whenever the demand requires. The sources of
supply of the company are at present de-
veloped to yield 40,000,000 gal. daily, and any
excess in daily draught over this amount must
therefore be drawn from storage."
The Calaveras dam, which controls only a

portion of the watershed of the Alameda sys-
tem, is now in course of construction, and the
engineers of the company estimate that when
this dam is completed it will impound 58,-

Forms Fail in Ford Building at

Fargo, North Dakota
Forms failed Feb. 3 under the second floor

of the Ford service building at Fargo, N. D.,

while concrete was being poured. Two of the
men who had rushed in to place props under
the threatened section were smothered in green
concrete and debris. Their four companions
escaped with minor injuries.

Four panels were being poured at the time,
and all went down, carrying with them a
small portion of the floor poured two days
previously. The form supports for this floor

were inclined posts resting on the column foot-

ings, which were at ground level. Because of
soil conditions it did not seem feasible to sup-
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PLAN OF FORD BUILDING
Shows collapsed area.

port the floor framing in any other way. The
first-floor columns had been cast for about
three weeks, and all remained plumb and in

line after the accident. The whole work was
housed in. The skeleton of the forms for the

third floor had been erected, and had been cov-

ered with boards. This protection collapsed

at the time of the accident, and resulted in

the freezing of considerable green concrete

which did not actually fall. This is being re-

moved and the work of reconstruction carried

on as rapidly as circumstances will permit.

The only theory which has been advanced
for the accident was that some local defect

in the formwork of the one panel which col-

lapsed first caused this work to g:ive way
gradually, and to fall before it could be

secured.

$2,000,000 Road Bond Issue Awaits

Legal Action
Providing the courts hold legal the recent

vote for a $2,000,000 Cook County road bond
issue accepted by Chicago's citizens last No-
vember, $400,000 will be spent this spring in

improving the county highways. The county

board Feb. 8 passed resolutions which provide

for the issuing of $200,000 of the bonds each

year for 10 years. Under the Tice law the

State will appropriate an equal amount. The
roads to be benefited if this plan is carried out

are the extensions of surfacing on Milwaukee,
Archer and Western Avenues and South Hal-

sted Street.

Big Chinese Flood Loan Held Up
Owing to unsettled financial conditions,

China has extended for one year from Jan. 1,

1915, the option held by American bankers

to raise a loan of $20,000,000 to eliminate

devastating floods in the Huai River valley.

Formal notice of the action was given the

U. S. Government Feb. 8 from the legation

in Peking.

Sewage Aeration Experiments

to Begin at Baltimore
U. S. Public Health Service and Baltimore Sewer-

age Commission to Cooperate in Important

Investigations of Activated Sludge

The U. S. Public Health Service and the

Baltimore Sewerage Commission have com-
pleted preliminary plans for conducting joint-

ly at Baltimore a series of experiments on
the aeration of sewage. Prof. Earle B. Phelps
will direct the work for the Health Service,

with Leslie C. Frank in charge of the ex-

perimental plant, while the Baltimore Sewer-
age Commission will be represented by its

chief engineer, Calvin W. Hendrick. From
Professor Phelps and Mr. Hendrtck the fol-

lowing information regarding the scope of the

work has been obtained:
Recent English results on the aeration of

sewage seem to supplement the work which
Col. William M. Black and Professor Phelps
did at Brooklyn some years ago and to ex-

plain certain irregularities which interfered

with its complete success. It is proposed,

therefore, to elaborate those earlier experi-

ments, making use of the activated sludge
principle developed by the English workers.

One of the new Imhoff tanks at the Balti-

more works will be slightly modified so that

it can be used to test the effect of aeration

upon a practicable scale and also to make a
continuous flow process which is essential if

practical use is to be made of the English
principle.

Los Angeles Considering Construc-

tion of Subways
The City Council of Los Angeles has in-

structed the board of public utilities to make
a study of the question of building about 3
mi. of subways in the congested district of
the city and submit an estimate of costs with
a report on the traffic and franchise conditions,

Meanwhile there are being debated methods of

financing the proposed construction, questions

of franchise rights when the subways are
ready for service and other matters involved.

It is agreed that the present congestion in

the narrow streets of parts of the business

district must be relieved, and the construc-

tion of subways was regarded as the most
feasible means of accomplishing this. It is

proposed that two subways be built, one under
either Spring or Broadway to extend from
Tenth to Temple Streets, while another would
run under Seventh from Figueroa to Los
Angeles Street. It has been estimated that

the cost of the subways would be roughly
about $1,000,000 per mile.

New Reservoirs in New York State

Construction, control, maintenance and
operation of storage reservoirs to conserve the

flood waters and regulate the streams are
recommended in a report of the New York
State Conservation Commission to the Legis-

lature at Albany. The commission recom-
mends that the cost of constructing and main-
taining water storage reservoirs be levied upon
the State and the municipalities benefited and
also in part on the owners of water-power
sites, undeveloped as well as developed.

A tabulation is presented showing that the
construction of a reservoir on the Sacandaga
River, at an estimated cost of $5,000,000,

would increase the total low-water power of
the Hudson River at the developed sites be-

low Hadley from 29,500 to 91,300 hp and at
undeveloped sites from 8885 to 61,500 hp.
Similar results would follow the regulation of



248 ENGINEERING RECORD Vol. 71, No. 8

the Genesee, Black, Raquette and Saramas
Rivers-

Prompt action for the development and
utilization of 1,500,000 hp at present unde-

veloped is urged.

Edison Fire Eagerly Discussed

at Concrete Institute

Richard L. Humphrey Relinquishes Presidency to

Leonard C. Wason After Ten Years of

Continuous Service

The Edison factory fire provided the subject

for the most intense and spectacular of the

numerous reports and papers presented at the

eleventh annual convention of the American

Concrete Institute, held in Chicago, Feb. 9,

10, 11 and 12. Scarcely of less interest was
the lantern-slide talk, not on the program, on

"A Microscopic Investigation of Concrete in

Sea Water," by Nathan C. Johnson. He pre-

sented many of the micro-photographs illus-

trated in the series of articles now running in

this journal. The report of tests on large-

sized concrete columns came in for serious

discussion.

After ten years of service Richard L.

Humphrey relinquished the presidential duties

to Leonard C. Wason. Financially the organi-

zation is in excellent condition through the

private subscription of some $17,000 during

the past year. It was finally concluded to

raise the dues to $10 per year, as it has been

fully determined that no National association

can exist and carry on effective work at the

former $5 fee, although the membership has

now reached 900. A secretary devoting all

his time to the Institute is an innovation, and
Charles L. Fish has been appointed to that

task. Edward E. Krauss, who has filled the

office for several years, retires to look after

his private interests.

First Day's Session on Roads

Concrete road building, including present

practice, service tests, reinforcing, mainten-

ance, costs, highway bridge and culvert de-

sign and construction, was the subject of the

first day's discussions. "Comparative Costs

of Concrete Roads," by Percy H. Wilson, was
a paper containing data collected from all over

the United States. Most widely discussed

were the new and revised specifications pre-

sented by the committee on concrete roads by
W. M. Kinney. Many minor changes were
made in last year's specifications, and new
items were added for integ^ral curbs and one-

course alley pavements. The growing ten-

dency to eliminate metal-protected expansion

joints was provided for in a clause advocat-

ing the use of a split float so as to finish the

pavement each side of the filler at the same
time. H. J. Kuelling has been rounding off

edges of unprotected joints with a 1%-in.
radius tool on Milwaukee roads, but the ex-

perience was considered too experimental as

yet for adoption. Mixing in a batch mixer
for at least 1 min. at a maximum speed of

12 r.p.m. replaces the old requirement of 45
seconds. Several members argued for a much
longer period. The committee felt that too

much water has been used on road work, and
the consistency paragraph now requires suf-

ficient water to produce a concrete which will

hold its shape when struck off with a template.

Disputes over aggregates will be lessened by
the new clause requiring 50-lb. samples to be
submitted by the contractor before delivery.

Sanford E. Thompson presented numerous
views of the construction of the Massachusetts
Institute of Technology buildings and de-

scribed the field test methods employed, one
of which consisted of obtaining samples of the

concrete which actually went into the forms
for 8 X 16-in. compression cylinders.

Lively discussions followed papers by C.

A. P. Turner and Edward Godfrey. Both men
severely criticized the Joint Committee Report
and several city building codes with special

reference to the reinforcing of columns and
flat-slab construction. Mr. Godfrey would

eliminate the rodded column, replacing it by
plain or hooped columns. Mr. Turner believes
too much reinforcement goes into floor slabs.

Prof. A. N. Talbot defended the report, de-
claring that the reinforced column has its

place. Tests show, he said, that this steel

takes stress.

Dusting of Floors

Dust prevention formed the subject of a
paper by P. M. Bruner, in which de described
substantially the same method as reported in

the Engineering Record of Dec. 5, 1914, page
607. Mr. Wason then led a discussion on the
same subject. Dry mixes and exclusion of fine

sand were two points he insisted were neces-
sary. To prevent dusting in old floors boiled
linseed oil and silicate of soda had both given
him good service. The former was preferred.

Edison Fire Report

Progress of the Edison fire in some strik-

ing views taken at night were followed by
numerous pictures showing details in the re-

port of a special committee headed by Cass
Gilbert. In the course of the discussion T. L.
Condron showed by slides the methods used in
the repairs. Rather startling was the dis-

closure of several columns broken entirely in

half, but not discovered until the workmen
had chipped off the outer concrete preparatory
to making repairs. Needless to say these
columns were shored as soon as found,
although the loads had been successfully car-
ried for two months. Mr. Condron showed
diagrams of tests of floor-slab panels with
loads of 250 and 300 lb. per sq. ft., which
showed remarkably good results considering
the fact that under each slab were some
columns so badly damaged as to require shor-
ing. The grout is poured into the forms sur-
rounding the columns and the enlarged beams
and girders through holes cut in the floor

slabs. So urgent are the demands for the re-

sumption of business that the repairs are be-
ing made in some of the floors at the same
time that manufacturing operations are car-
ried on. So far the pouring method has
proved to be the quickest way to make the
repairs.

Contractors' Session

One whole session was devoted to the con-
tractor. T. A. Smith described the contractor's
equipment on the Austin-Nichols Warehouse
in Brooklyn, William P. Anderson told of
a mechanical plant for handling concrete
which his company had used successfully, and
Harrison S. Fish added a valuable contribu-
tion to the existing data on strength of con-
crete forms. This was printed in the Feb-
ruary issue of the Institute Journal. Alfred
D. Flinn sent a paper on "Concrete Forms for
the Catskill Aqueduct."
The report of the committee on methods of

tests, of which Sanford E. Thompson is chair-
man, gave data on the comparative strengths
of concrete in which the sand size was varied.
In general the highest strengths were found
with sands graded from to %-in. size. The
committee requests the co-operation of test-

ing laboratories throughout the country.
Problems on which work is desired have been
outlined. Co-operation will avoid duplication.
Among the resolutions passed was one call-

ing on the directors to bring before building
departments and insurance engineers the
standards adopted by the Institute.

The officers for the ensuing year are: Presi-
dent, Leonard C. Wason; vice-presidents, W.
K. Hatt and H. C. Turner; treasurer, Robert
W. Leslie, and directors, W. H. Ham, Ernest
Ashton, A. E. Lindau and W. P. Anderson.

Defeat Sanitary District Project in

Indiana
The popular vote on the question of estab-

lishing a Sanitary District of Northern In-

diana to care for the watershed of the Calumet
River in Lake County was recently adverse to

such a measure. East Chicago and Hammond
were strongly against the project on account of

the high proposed costs.

Discuss Status of Engineer
Eminent Members of Profession Give Their Views

at Midwinter Meeting of Electrical

Engineers

A large body of engineers gathered in the
United Engineering Societies Building, New
York, on Feb. 17 to hear the views of dis-

tinguished members of the profession on the
status of the engineer. The session was part
of the program of the midwinter meeting of
the American Institute of Electrical Engi-
neers and was presided over by the president,
Paul M. Lincoln. The speakers were George
F. Swain, professor of civil engineering, Har-
vard University; Louis B. Stillwell, consulting
engineer, past president of the American In-
stitute of Electrical Engineers; E. W. Rice,
president of the General Electric Company;
E. M. Herr, president of the Westinghouse
Electric & Manufacturing Company; H. G.
Stott, superintendent of motive power of the
Interborough Rapid Transit Company; A. C.
Humphreys, president of Stevens Institute of
Technology, and J. J. Carty, chief engineer of
the American Telephone & Telegraph Com-
pany.

In general the speakers deprecated the lack
of participation of the engineer in public af-
fairs, and urged a broader education for those
preparing for the profession. Mr. Stillwell
urged upon the national engineering societies
the necessity for disciplining their members for
conduct unbecoming professional men, in order
that the societies may command the confidence
of the public.

In pointing to the opportunities in large in-
dustrial organizations for men with the train-
ing and ideals of the engineer, Mr. Rice made
this significant remark: "Big business is

doomed to failure unless it is saturated with
honesty." Mr. Herr urged that the young en-
gineer keep in mind constantly two slogans

—

progress and improvement—which are basic
in all worth-while engineering work. He laid
especial emphasis, as did Dr. Humphreys and
Mr. Stott following, on the part which ability
to handle men plays in the success of the en-
gineer. All of them deprecated a definition
which confines the engineer's work to inani-
mate forces and materials.
The most scholarly address was that of Pro-

fessor Swain. His thesis was that if the en-
gineer fail to secure the recognition he de-
serves, there must be a good reason, and he
then proceeded to make an analysis to discover
this reason. He weighed the value of the ele-

ments entering into what he summed up in the
word personality, these elements being, in

part, character, presence, ability to handle men,
tact, logical thinking, and breadth of view.
Proceeding further, he sought to discover to

what extent these elements are native gifts and
to what extent they may be developed. Compar-
ing engineers as to these various attainments
or characteristics he found that engineers gen-
erally rank below lawyers and business men,
and to that he attributed the lower standing of
the profession in public esteem. The remedy,
to his mind, lay largely in education, and he
sketched the requirements of a curriculum of
the necessary breadth.

New Engineering Medal
A new prize, the Leonard C. Wason Medal,

is to be awarded annually by the American
Concrete Institute to the author of the most
meritorious paper published by the institute

during the year, unless the bo£(rd of direction

decides that none of the papers presented is

of such character as to merit the award. The
governing conditions are that the competition
shall be restricted to members of the insti-

tute, and that all original papers presented to

the institute by members and published by
the institute during the year for which the
medal is awarded shall be open to the com-
petition, provided that such papers shall not
have been previously contributed in whole or
in part to any other association nor printed
elsewhere prior to presentation.
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Real Water for Canada's Power

Plant Models at Exposition

A water power exhibit, believed to be the

most extensive ever shown, has been installed

at the Panama-Pacific Exposition by the

Dominion Water Power Branch of the Depart-

ment of the Interior, Canada. It consists

essentially of two large oil paintings, one of

Canada, 9 x 70 ft., the other of Niagara,
10 X 40 ft., and eleven models of typical water
power developments supplying the various in-

dustrial centers throughout the country. The
locations of the more important developed and
undeveloped power sites in Canada are shown
on the large painting, while the models are

accurate in scale and detail and have water
flowing through the various water courses,

sluiceways and power houses, representing

actual operating conditions.

Model of Williamsburg Bridge Made
for Exposition

Accurate as to detail and made entirely of

steel shapes and wire cables, the 26-ft. model
of Williamsburg Bridge, which was made by

exposition more fully with the Pennsylvania
system the company will conduct a moving pic-
ture theater, showing pictures that have been
in course of preparation for a year or more.

Colonel Goethals—A Newspaper's

Comment
The following editorial note appeared in the

New York Evening Post of recent date:
"This man. Col. Goethals, must have some-

thing wrong with him. It is apparently not
his liver, despite his life in the tropics, but
somehow he has been affected so as to make
his appearance before a Congressional com-
mittee seem abnormal. First of all, he will

utter no predictions, and will give no g^uaran-
tees. Will the battleships be able to sail

through the Panama Canal on the day fixed?

Col. Goethals replies that he cannot tell. All
will depend upon what is going on in the
Culebra Cut, on that date. Then he had grave
fears about the future of the canal? Not at

all. He had dredges to take care of the slides

as fast as they occurred. Anyhow, Col.

Goethals must feel concerned about the mili-

tary defences of the canal. Couldn't a Japa-

OfBcials of the Southern Pacific stated that

that road has recently expended approximately
$200,000 on permanent bridges on the coast
and valley routes south of San Francisco. The
exact cost of flood protection work on the

San Pedro, Los Angeles & Salt Lake Railroad
has not been compiled, but oflicials of that
road stated that every bridge damaged last

year by the high water has been replaced by
a modern structure of concrete and steel, and
that concrete culverts have been placed
wherever needed on the southern California
lines.

Highway Association Report Ready
for Use of Legislatures

To many of the forty-two State Legislatures

now in session the preliminary report of the

legislative committee of the American High-
way Association should prove most helpful.

The committee has already compiled the road
laws of each State in the Union complete to

Jan. 1, 1915, and has also completed a

thorough index so that the great mass of ma-
terial in the report can easily be consulted

for purpose of revision.

THIS MODEL OF THE WILLIAMSBURG BRIDGE IS 26 FEET LONG AND IS PART OF NEW YORK CITY'S $100,000 EXHIBIT

the John A. Roeblings' Sons Company under
the supervision of Morton L. Fouquet, will

be one of the principal features of New York
City's exhibit at the Panama-Pacific Interna-
tional Exposition, jfti attractive setting has
been provided, reproducing the water fronts

of East River and the view as obtained from
the Manhattan Bridge. This model, which
is shown without the scenery in the accom-
panying photograph, forms only a small part
of the very effective exhibit prepared under
the appropriation of $100,000.

Guarding Against Colorado River

Floods

An appropriation of $250,000 for the work
necessary to protect the lands and property
in the Imperial Valley, California, against
overflows of the Colorado River has been asked
in a report made by Gen. William L. Mar-
shall, consulting engineer, to the Secretary of
the Interior. The floods of 1914 threatened
this valley, but the danger was averted by
protection work done with Federal and local

funds, as described in the issues of Engineer-
ing Record of Aug. 8 and 29, 1914, pages 155
and 242 respectively.

Pennsylvania Railroad to Exhibit

Huge Map at Exposition

An elaborate exhibit will be displayed by the

Pennsylvania Railroad at the Panama-Pacific
Exposition. Among the features there will be
a topographical map 42 ft. long and 26 ft. wide
of the territory served by the Pennsylvania
system; a miniature reproduction, 26 ft. square,
of New York City and its immediate surround-
ings, showing correctly the railway stations,

skyscrapers and other large buildings, and
models of the Pennsylvania Station in New
York, the Washington Union Station, the pro-
posed Union Station at Chicago and the main
span of the Hell Gate Bridge. Statistical in-

formation as to the company's mileage, equip-
ment, volume of business and expenditures will
be in evidence, and to acquaint visitors to the

nese or German fieet come and seize it at any
moment? Col. Goethals thought not. The
fortifications were ample. But didn't he want
bigger guns? No, those he had were big

enough. But this is absolutely dazing. Rep-
resentative Gardner ought at once to move an
inquiry into the state of Col. Goethals's de-

fences."

Call for Delegates to International

Engineering Congress, San

Francisco
The success of the International Engineer-

ing Congress to be held Sept. 20 to 25 in San
Francisco now seems, in spite of the present

European war, to be assured. The committee
on papers is able to count on from 200 to 250

papers and reports covering all phases of en-

gineering work, contributed by authors repre-

senting eighteen different countries. The com-
mittee on management is now issuing to all

important engineering societies, in this country
and abroad, invitations to appoint official dele-

gates to attend the sessions of the Congress,

and the presence of a considerable body of

such delegates is well assured. Membership in

the Cong^ress with the privilege of purchasing
any or all of the volumes of the proceedings

is open to all interested in engineering work.
W. A. Cattell, secretary of the Congress, may
be addressed at 417 Foxcroft Building, San
Francisco.

Railroads Guard Against Flood

Damage in Southern California

Profiting by the floods experienced last year

in the southern part of California, three rail-

road companies have completed construction

work calculated to guard against a repetition

of the damage and interruption of service. On
the Los Angeles division of the Santa Fe it is

stated that over $100,000 has been expended in

the last few months in widening cuts, reveting

embankments, and arranging generally for

drainage and control of streams along the

right of way. Permanent bridges costing

$382,000 have also been erected.

The committee is formulating basic outlines

for efficient road legislation. Fairfax Harri-
son, president of the association, has advised
the governor of each State that the committee
stands ready to place its data at the disposal

of State legislators and to arrange for spe-

cialists on the subject to confer with State

officials and legislative committees which now
have under consideration the framing of road
laws. At present thirty States make direct

appropriations of State funds for road con-

struction, and only seven States are still with-

out a highway department, so that great
progress has already been made. The most
immediate and pressing problems are those

relating to the construction, maintenance and
control of local roads and bridges.

The American Highway Association, in de-

voting a large part of its attention to the

work of the legislative committee, is proceed-
ing on the theory that since State legrislatures

control the financing and management of most
public roads, it is with them that any effec-

tive reform must beg^in. The personnel of

this committee brings to the work the various

kinds of experience and knowledge essential

to an adequate handling of the subject. Serv-

ing on the committee are Walton Moore, a

lawyer of national reputation; A. N. John-
son, chief engineer of the Bureau of Municipal
Research; Charles J. Bennett, State highway
commissioner of Connecticut, and J. E. Penny-
backer, chief of road economics of the U. S.

Department of Agriculture.

Investigating Pittsburgh Sewer

Explosions

The Bureau of Mines is co-operating with
the city of Pittsburgh to determine the causes

of recent sewer explosions. By the use of

special methods and apparatus many samples
of sewer air have been collected and analyzed.

Gasoline has been introduced into sewers with
special precautions to prevent accidents, and
the quantities of different kinds of gasoline re-

quired to produce explosive mixtures under
different conditions have been determined.
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The studies have also taken into consideration

the intrusion of natural gas, artificial gas,

washings from garages and residue from
cleaning plants, and also the possible sources

of ignition. A report will be published as soon

as sufficient data have been obtained. The work
is under the supervision of O. A. Burrell, of

the Bureau of Mines, and N. T. Boyd, city

chemist of Pittsburgh.

remainder to be divided equally between the

county and the city. There was fear, however,
that the original provision would be too bur-

densome on some of the property owners.

Chicago Produce Business to Be
Bodily Relocated

It is proposed to lift the produce business

of Chicago from its present location on South

Water Street, the heart of the retail district,

and set it down several miles away, still on

the banks of the Chicago River, but with direct

railway connection with all lines. The project

involves $20,000,000 and is being financed

under the name of the Produce Terminal Cor-

poration by the Chicago Junction Railway.

To date $6,000,000 has been expended for the

new location, which is bounded by Thirty-

ninth Street and the tracks of the Chicago
Junction Railway on the north and south, and
by Ashland and Western Avenues on the east

and west. This site has a solid mile of water

front and a total area of more than 100 acres.

The corporation has completed plans for

housing in this region all the fruit and produce

interests in Chicago. It is estimated that the

buildings and other facilities will cost $14,-

000,000. In the expenditure is included $3,-

000,000 for a central storage plant, stores to

house 188 firms, docks on the river, team
tracks and warehouses on the Junction Rail-

way tracks, an administration building and
three produce and display buildings.

Produce moving to and from the terminal

will not have to pass through the congested

railway terminals of the city proper, and the

time in transit, therefore, will probably be

shortened from 24 to 48 hours. The site of

the proposed terminal adjoins the Ashland
Avenue freight yard of the Chicago Junction

Railway and a total capacity of more than

10,000 cars is provided within and adjacent

to the terminal.

The terminal will be located on the south

fork of the south branch of the Chicago River,

and the plans contemplate development to

care for future transportation by water. The
river at this point is 200 ft. wide, and will

be dredged to sufficient depth to take care of

the largest lake boats. The question of pro-

viding lighterage service to different points on

the river is under consideration.

How Fast Does Water Flow

Through a Reservoir ?

William Mulholland, chief engineer of the

Los Angeles Aqueduct, has recently been

undergoing cross-examination in the suit to

prevent the city from using the aqueduct

water. The subject under consideration at a

recent session happened to be the Hairvee

reservoir.

"Mr. Mulholland," said the counsel for the

plaintiff, "how fast does water flow through a

reservoir?"

"What's the use of answering a question

like that?" Mr. Mulholland replied. "That's

about as silly as how big is a piece of chalk.

How do I know?"

Unanimous Action on Flood Preven-

tion Bill

After one important amendment had been

adopted the Indianapolis flood-prevention bill

was sent to eng^rossment in the Senate Feb.

1. The amendment, which was favored by
both Republicans and Democrats, provides

that 10 per cent of the cost of flood-prevention

work shall be paid by the property benefited,

45 per cent by the county and 45 per cent

by the city.

The original provision was that 20 per

cent should be paid by benefited property, the

North Dakota Engineers Fix Sched-

ule of Minimum Charges

A schedule of minimum charges fixing the

value of full professional services, with super-

vision of construction, at not less than 6 per

cent of the final cost of the work, was adopted

by the seventh annual convention of the North
Dakota Society of Engineers held Feb. 4 and
5, at Minot, N. D. For surveys and similar

work a minimum charge of $10 per day with

necessary expenses was fixed.

The subject of engineering ethics and fees

was thoroughly canvassed and a code of ethics

similar to that recently adopted by the Ameri-
can Society approved.

It was decided not to push the plan recom-
mended without Success last year to the State

Legislature for licensing land surveyors.

The members visited the plant of the North-

ern Briquetting Company of Minot, which is

believed to be the only commercial plant yet

constructed for the manufacture of briquettes

from lignite coal. This plant has been in

successful operation about a year.

Strenuous Fight Being Made for

Ohio Conservancy Act

Last week the Ohio capitol was the scene

of an intensely interesting hearing, in which

the people of the Miami Valley fought strenu-

ously for the retention on the statute books,

unamended, of the Vonderheide conservancy

law, passed last year, and which has been

under test in court proceedings ever since.

Bills have been introduced in the Legislature

forbidding the construction of reservoirs for

flood prevention purposes, and making such

other modifications of the conservancy act as

would make it practically null and void.

Petitions signed by over 100,000 people were
ofl'ered as part of the evidence of the desire

of the residents of the Miami Valley to keep

the present law on the books without change.

No action has yet been taken upon the op-

posing bills.

News of Engineering Societies

The Brooklyn Engineers' Club at its meeting
Feb. 18 heard an informal talk on Polar and
Equatorial Reminiscences by Anthony Fiala.

The. Engineers* Club of Virginia, Minn., was
addressed at its meeting Jan. 29 by D. E. Carl-

ton on the subject of "Accident Prevention in

the Mesaba Range Mines."

The Vancouver Branch of the Canadian So-

ciety of Civil Engineers held its regular meet-

ing Feb. 4. An illustrated paper was presented

by R. W. Ford on "Ancient and Modern Gas
Manufacture."

The St. Louis Engineers' Club held a joint

meeting Feb. 10 with the American Institute of

Electrical Engineers, which was addressed by
J. A. Osborne on "Special Industrial Applica-

tion of Electricity."

The Engineers' Society of Western Pennsyl-

vania at its monthly meeting held Feb. 16

heard an illustrated paper on "Rapid Transit

Problems in Cities," by Prof. George F. Swain,
president of the Boston Transit Commission.

The Engineers' Club of Trenton, N. J., held

its regular monthly meeting Feb. 11. Prof.

Douglas W. Johnson, of Columbia University,

delivered an illustrated talk on the "Topog-
raphy of Western Europe and Its Influence on

the Campaign in France."

The Engineers' Club of Memphis, Tenn., at

their meeting held Feb. 10, inaugurated the

following officers elected at the last annual
meeting: President, J. H. Weatherford; vice-

president, E. H. Bowser; secretary-treasurer,

C. C. Pashby; directors, H. S. Gladfelter, John

McCleary, F. G. Proutt, C. K. Chapin, H. N.
Pharr and W. M. Gardner.

The American Institute of Consulting Engi-
neers has announced the results of the election

held at its last annual meeting Jan. 19. The
following officers and directors for the coming
year were elected: President, E. L. Corthell;

vice-president, Charles Sooysmith; secretary
and treasurer, Frederick A. Molitor; directors,

Allen Hazen, George Gibbs and Charles E.
Lucke.

The San Francisco Association of Members
of the American Society of Civil Engineers
held their regular bi-monthly meeting Feb. 19.

The newly elected officers—A. M. Hunt, presi-

dent for the ensuing year, and M. C. Couchot,
vice-president for the ensuing two-year term

—

were inaugurated. E. T. Thurston, Jr., and
P. E. Harroun, secretary and treasurer, re-

spectively, have been re-elected for two-year
terms. The plan for redistricting the National
Society was considered.

The Indiana Sanitary and Water Supply
Association has arranged an elaborate pro-
gram for its eighth annual meeting, to be held
at Indianapolis Feb. 23 and 24. Among the
papers to be presented are the following:

"Lawn Sprinkling Regulations," by Jerry
O'Shaughnessy, superintendent of waterworks,
Columbus, Ohio; "Treatment of Industrial

Wastes," by Langdon Pearse, engineer of the
Sanitary District of Chicago; "Stream Sanita-
tion," by Earle B. Phelps, United States Public
Health Service, Washington, D. C; "Water-
works Economies," by Prof. R. L. Sackett. of

Purdue University; "Going Value," by Leonard
Metcalf, of Boston; "The Great Lakes in Their
Relation to Typhoid Fever," by Taliaferro
Clark, United States surgeon; "The Indianap-
olis Experimental Sewage Disposal Plant," by
C. H. Underwood, city chemist, Indianapolis;
"Water Purification," by W. H. Durbin, Evans-
ville water department, and "Experiences in

Treating Surface Water for Algae," by W. S.

Cramer, superintendent of the Lexington (Ky.)
waterworks.

Personal Notes
F. R. Charnock has been reappointed city

engineer of Medford, Mass.

B. L. Dorman has been reappointed city en-

gineer of Vancouver, Wash.

F. W. Proctor has been reappointed city

engineer of North Adams, Mass.

Robert J. Whittaker was recently elected

highway engineer of Marion County, Maryland.

A. G. Wulff has opened an office as consult-

ing engineer in the Provident Bank Building,

Cincinnati.

A. B. Hayes has been reappointed county
engineer in charge of road work at Fort
Worth, Texas.

Stanley Macomber, city engineer of Cen-
tralia. Wash., who recently finished the con-

struction of a new gravity water system at

that city, has resigned to take up work in San
Francisco

H. S. Morse, engineer of the Ohio Institute

of Public Efficiency, Columbus, and former
sewerage engineer of Cincinnati, has been
elected a director of the Cincinnati Bureau of

Municipal Research.

Thomas G. Bush has been appointed assist-

ant highway commissioner for the State of

Washington. Mr. Bush was formerly man-
ager of F. T. Crowe & Company, a Spokane
firm engaged in supplying cement and con-

tractor's equipment.

G. E. Tilt & Company is the name of a new
firm located at 90-92 West Broadway, New
York City, which will engage in engineering

and contracting, specializing in harbor con-

struction. Mr. Tilt was formerly connected

with John Monks & Sons.

F. A. Molitor, consulting engineer, of 35

Nassau Street, New York, has been retained

by W. Cameron Forbes, receiver of the Brazil

Railway, to make an examination and report

of the company's lines. He will be absent

from this country for four or five months.
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Charles Oilman Hyde, of the University of

California, and George H. Wilhelm have been
retained to assist Frank C. Miller, city engi-
neer of Sacramento, Cal., in passing upon plans
for a high-pressure water system, which will

cost upwards of a million and a quarter dollars.

J. B. Lippincott and M. M. O'Shaughnessy
have been appointed by the city of San Diego,
Cal., to review the available water supply and
investigate additional developments proposed
for that city. Mr. Lippincott was formerly
assistant chief engineer of the Los Angeles
Aqueduct.

J. W. Fletcher has been appointed engineer
in charge of valuation, construction, better-
ments, inspections, tests and standards of the
Carolina & Northwestern Railway at Chester,
S. C. Mr. Fletcher was formerly roadway
superintendent at the same points. His
former position has been abolished.

A. E. Holcomb, manager of the Chicago
ofBce of the Clyde Iron Works, has resigned,
effective March 1. Mr. Holcomb has pur-
chased an interest in the C. W. Rood Con-
struction Company and the Rood Manufac-
turing Company, of Grand Rapids, Wis., and
will become general manager of both of those
companies.

W. C. Armstrong, engineer of bridges for
the Chicago & North Western Railway, has
been appointed chief engineer in charge of the
new union station which is to be constructed
at St. Paul, Minn. Mr. Armstrong, it will be
remembered, had charge of the design and con-
struction of the recently completed Chicago
terminal station of the Chicago & North West-
ern Railway.

W. J. Fairbairn has recently been elected
city manager of Big Rapids, Mich. Mr. Tair-
bairn, who is a graduate of the University of
Michigan, began his engineering career under
the Board of Water Commissioners of De-
troit, where he reached the grade of assistant
engineer of construction. More recently he
has been engaged in an engineering and con-
tracting business at Springfield, Ohio, with
a firm of Sieverling & Fairbairn.

Leonard C. Wason, the newly elected presi-
dent of the American Concrete Institute, has
been president of the Aberthaw Construction
Company for twenty years. His company has
built some of the largest structures of con-
crete, including the Harvard stadium. He is

the author of the "Engineer's Handbook of
Reinforced Concrete," and is a member of
the American Society for Testing Materials
and of the American Society of Civil Engi-
neers.

Charles L. Fish, who is to take up the sec-
retaryship of the American Concrete Insti-
tute in an executive way, was graduated from
Worcester Polytechnic Institute in 1900. For
some time he was employed by Milliken
Brothers in the engineering and sales depart-
ments. Later he was employed as a construc-
tion and sales engineer by Tucker & Vinton,
of New York. He comes to the Institute from
Emerson & Norris, manufacturers of artificial
stone.

A. W. Newton has been appointed assistant
to the president of the Chicago, Burlington
& Quincy Railroad with jurisdiction over all
lines of the system and with such duties as
may be assigned to him by the president. Mr.
Newton has been with the Burlington since
1903 and since 1907 has been general inspec-
tor of permanent way and structures on the
staff of the operating vice-president at Chi-
cago. Since Jan. 1, 1914, he has also been
chairman of the committee on Federal valua-
tion, which duties he will continue in his new
position. Mr. Newton is also a member of the
engineering committee of the president's Con-
ference Committee, which is co-operating with
the government forces on valuation matters.

H. M. Hope, for the past four years assistant
engineering manager of the Stone & Webster
Engineering Corporation, Boston, will open
an office March 1 as consulting electrical and
mechanical engineer at 141 Milk Street, Boston.
Prior to his connection with Stone & Webster
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Mr. Hope had an extended experience in de-
sign, construction and operation with the Chi-
cago Edison Company, the North Shore Elec-
tric Company of Chicago and other public
utilities. His work with Stone & Webster has
embraced numerous investigations, appraisals
and reports on properties in many parts of the
country, and he has had charge of the design
of a number of important transmission lines
and power plants.

Hiram N. Savage concluded on Feb. 1 his
connection with the United States Government
as consulting and supervising engineer to the
U. S. Geological Survey, Bureau of Arid Land
Reclamation Service. Work done heretofore in
Mr. Savage's office will now be handled in the
office of the Secretary of the Interior at Wash-
ington. Press reports state that Mr. Savage
will locate at Billings, Mont., and devote him-
self to private interests there. After consider-
able engineering experience in New England
and the South, Mr. Savage in 1890 became chief
engineer of the San Diego Land and Town Com-
pany of California, for whom he designed and
Luilt the Morena, Barrett, Lower Otay, Upper
Otay and Chollas Heights Dams. He was later
engineer in charge of the Sweetwater dam, and
consulting engineer for the Sweetwater Com-
pany, the Southern California Mountain Water
Company and their allied interests. While in
the Reclamation Service, Mr. Savage was one
of a board of four engineers which passed fin-
ally on all irrigation plans of the U. S. Geo-
logical Survey.

Obituary Notes
Arthur J. Reid, formerly a civil engineer of

Port Huron, Mich., died Feb. 3, in California.
Mr. Reid was one of the pioneer railroad
builders of Michigan, and was connected with
the construction of the old Port Huron &
Northwestern railroad.

A. L. Walters, former superintendent of
streets of Seattle, died Feb. 8 at his home in

that city. He engaged in the contracting
business in Seattle from 1889 until 1902,
when he was first appointed to the position of
superintendent of streets.

Civil Service Examinations
Examinations Previously Announced

See Eng.
Date. Record

Feb. 23-27—Assistant engineer and
draftsman, Philadelphia. Jan. 30

Feb. 24-25—Hull draftsman. United
States Jan. 30

Feb. 26-27—Engineering draftsman,
California Feb. 6

Feb. 27—Junior highway engineer,

assistant highway en-

gineer and draftsman,
Illinois.

Junior assistant engineer-

ing department, chain

man and inspector of

construction, New York. Feb. 13

March 2—Designing engineer. United
States Feb. 6

March 10—Aid, Coast and Geodetic

Survey; Computer, Coast
and Geodetic Survey

;

copyist topographic

draftsman, departmental
service; junior engineer

draftsman; topographic
draftsman ; surveyor,
Philippine service; super-

intendent of construction,

supervising architect's

office; United States Feb. 6

April 14—Civil engineer and drafts-

man; copyist draftsman,
Navy Department;
mechanical draftsman,
Panama Canal Service

;

ship draftsman, Navy De-
partment; topographic
draftsman, Panama Canal
Service; engineer, Indian

Service; United States.. Feb. 6

New Altitude Governor
A new altitude valve or governor, manufac-

tured by the Kitts Manufacturing Company,
of Oswego, N. v., is shown in the accompany-
ing illustration. It may be installed on the
pump and use the pressure of the discharge
of the pump against the bottom of the dia-
phragm to control any height of water. This
may also be installed in a supply line going
to a tank. The 4 or 6-in. supply line might
run to a tank a mile from the pumping sta-
tion, in which case this valve is put into the
ground in the manhole near or underneath the

JoQmporTonk

LEVER ALTITUDE VALVE

tank, and the height of the water, which gives
the static pressure on the bottom of the dia-

phrag:m, controls the opening and closing of
the valve.

Float valves are commonly used in the tops
of railroad water tanks. In the winter time
if the float freezes into the ice, the device is

made useless. This valve, being installed in

the ground in a manhole, is always accessible

and under control. The little %-in pipe line

running to the bottom of the tank to get the

water pressure must, of course, be protected
from frost. A %-in. hole is tapped in the bot-

tom of the diaphragm pot so that from month
to month, or as often as required, the pot
may be blown out, in order to keep the rub-

ber diaphragm resilient.

New Centrifugal Machine for Use in

Paving Laboratories
The Dulin Rotarex is the name of a cen-

trifugal machine, designed for extracting

bituminous aggregates, recently brought out

by the Westinghouse Company. This machine
is intended for use in analyzing paving com-
pounds, such as bitulithic, macadam and other

surface mixtures. It is claimed that samples
can be separated and physically analyzed with

the help of this machine in six minutes, which
would allow paving work to be tested as it

was put in, by analyzing samples from time

to time at the point of construction. The ma-
chine is fitted with a speed-changing switch

to accommodate it to various mixtures.

Cloth Cement Sacks at 20 Cents a

Barrel

A cloth cement sack which costs only 5

cents a sack, or 20 cents a barrel, and which
therefore does not have to be returned, has
been developed by the Universal Portland

Cement Company and will soon be on the

market.
Great trouble has been experienced in gfet-

ting the small retail consumers to return the

expensive cloth sacks now in use. On the

other hand, cement shipped in paper is sub-

ject to considerable loss in transit due to the'

weakness of the container. The sacks now
developed have roughly six times the strength

of paper, and can stand one trip and still be

of as much use to the consumer as empty sacks
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as the old 10-cent cloth sacks. The difference

in price between these and the old cloth sacks,

therefore, makes it possible to charge the small
consumer outright for his package, as is done
in selling other products, and still to give him
value received for his money, while no one has
to stand a loss for unreturned sacks.

Mixing and Placing Concrete with

High Pressure Steam Gives Dense

Product at Low Cost

The machine illustrated herewith mixes
concrete which weighs more than 170 lb. to

the cubic foot, according to a paper recently

presented at the annual convention of the

American Concrete Institute at Philadelphia

by Harold P. Brown. Superheated steam at

from 75 to 80 lb. pressure is turned into the

mixing chamber while the concrete is being
thoroughly mixed by mechanical means. The
mixture is then discharged through an out-

let, and a fresh supply of superheated steam
takes it to the form at high velocity through
a special hose. This hose has no metal ex-

posed at the couplings, is lined with a special

£:rade of rubber, and is provided with a nozzle

opening which can be instantly increased to

"the diameter of the hose in case it is plugged.
It is said that sections of the hose have been
used for a year without being worn out.

Where steam cannot be used because of the

conditions, superheated compressed air is said

to give results almost as good. As will be
seen from the accompanying cut, showing a

plant where steam is supplied from a locomo-
tive through a reducing valve, the superheat-
ing effectively prevents condensation of water
in the stream of concrete being delivered from
the nozzle to the point of work, and enables
the workman to see the face upon which he
is playing the stream.

It is said that the superheating produces a
concrete of considerably increased strength,

while the force with which the mixture is ap-
plied gives it great density. A thin slab

placed in this way has been found to be water-
proof under high pressure. When the amount
of water is properly regulated very little con-

crete is lost by falling from the working face,

and sections 1 ft. in thickness have been
placed in one operation on vertical walls. One
of the photographs shows this machine at

work repairing a concrete retaining wall on
the Delaware, Lackawanna & Western Rail-

road at Newark, N. J.

The No. 3 machine, which mixes a 20-cu,

ft. batch and places from 150 to 180 cu. ft.

of concrete per hour, will mix and place con-

crete with a labor and fuel cost of about 50
cents a yard. The smaller No. 2 machine
which was used on the work for the Lacka-
wanna railroad placed concrete for something
under 80 cents a yard. One of the first ex-

perimental machines of this type was used
to coat about 6000 sq. ft. of structural steel

with from 2 to 6 in. of concrete for the New
York Central Railroad. This work proved
very dense and hard, and it is said no cracks
have yet developed in it. Many uses are sug-
gested for the product of this machine, such

as lining irrigation ditches and canals, fire-

proofing frame buildings and resurfacing old

pavements. It has been found that by build-
ing up a 1-in. slab of this concrete against a
smooth steel plate a surface is produced next
to the steel which is almost polished. A sug-
gestion made by Mr. Brown is that slabs of
this kind can be made in the yard and set
with the smooth side out in place of the wood
now used for the face of concrete forms.
After the form has been filled with concrete,
these slabs would remain to make the surface
of the finished work.

Business Notes
William F. Gurley, president of W. & L. E.

Gurley, Troy, N. Y., makers of surveying and
water-measuring instruments, died Feb. 17 at
Atlantic City, N. J.

Blaine S. Smith has been appointed general
sales manager of the Universal Portland Ce-
ment Company, succeeding B. F. Affleck, who
has been elected president.

The Pelton Water Wheel Company has en-
gaged E. M. Breed as district manager, with
headquarters at Vancouver. Mr. Breed has
been district manager of the same territory
for the Canadian Allis-Chalmers Company,
Ltd., for the past eight years.

Trade Publications
The following companies have recently is-

sued trade publications:

The American Cement Machine Company,
Inc., Keokuk, Iowa. Specification and price
list, 8% x 11% in., 16 pages, illustrated. Deal-
ing with Boss lightweight and Mando mortar
and plaster mixers.

Sandusky Portland Cement Company, San-
dusky, Ohio. Catalog, 7 x 9^/4 in., 32 pages.
Medusa white Portland cement and its uses,

with illustrations showing some recent con-
structions on which it has been employed.

Wallace Supplies Manufacturing Company,
412 Orleans Street, Chicago, 111. An eight-

page leafiet presents in brief form descriptions
and data relative to bar bending tools and
parts.

Gardner Governor Company, Quincy, 111.

Circulars P-3 and A-C 6, each 6 x 9 in. Deal
with Gardner duplex steam pumps, including
plunger pumps and horizontal duplex air com-
pressors respectively. The descriptions are
very thorough and each catalog well illus-

trated.

Gas Engine & Power Company and George
L. Seabury Company, Con., Morris Heights,
New York City. Catalog 10, 48 pages, 6x9
in., illustrated. The Seabury safety water
tube boiler, which is adapted for power de-
velopment for pile driving, dredging, asphalt
plants, etc.

B. F. Sturtevant Company, Boston, Mass.
General catalog 195, 6V2 x 9 in., 115 pages,
illustrated. Describes briefly in text and table

the standard line of Sturtevant products, in-

cluding all types of fans, engines, turbines
and motors. The tables enumerate the capaci-
ties of fans at various speeds, the horsepowei

developed by the engines, turbines and motors
and the overall dimensions of each line of ap-
paratus.

Troy "Wagon Works Company, Troy, Miami
County, Ohio. Book 1 on Troy truck trailers,

5x7 in., 16 pages, illustrated, presenting
matter descriptive of the Troy trailer, and
also performance curves and a table of ton-
mile costs. The company has also issued two
illustrated mailing folders containing brevities
concerning these trailers.

The Barber Asphalt Paving Company, Iro-

quois Works, Buffalo, N. Y. Folio catalog,

8 X 10 in. Illustrated with inserted photo-
graphic reproductions and miniature prints.

Descriptive of the semi-portable bituminous
mixing plant. There are also inclosed loose
insets illustrating the Iroquois double-drum
dryer and a small portable asphalt mixing
plant. Another catalog, 8 V^ x 11 in., contains
information on Iroquois road and street pav-
ing machinery, such as rollers, kettles, mis-
cellaneous tools, as well as mixing plants and
dryers. A descriptive pamphlet, catalog 21,

and a folder each treat of the important sup-
plies for street and road building, covering
sundry articles, as broomes, dippers, smooth-
ers, tampers, etc. Both are illustrated.

United States Cast Iron Pipe & Foundry
Company, Burlington, N. J. Cloth, 9 x 11 in.,

222 pages.—This is a publication of unusual
value, being more a handbook for users of

cast-iron pipe and pipe fittings than the usual
commercial catalog. The first seventy pages
are devoted to an introductory descriptive sec-

tion covering the history of water pipe, to

types of joints, service rendered by cast-iron

pipe, high-pressure fire systems, submerged
lines, cast-iron pipe for gas service, other uses
of cast-iron pipe, cast-iron pipe versus other
types of pipe, protection of mains and experi-

ence with different kinds of jointing material.

In this portion of the book there is much very
valuable material principally that on types of
joints and joint material. The remainder of
the volume is devoted to tables of dimensions
and weights. These are included under the
following heads: American waterworks speci-

fications, bell and spigot water pipe and fit-

tings, flanged pipe and fittings, threaded cast-

iron pipe, high-pressure bell and spigot pipe
and fittings, high-pressure flanged pipe and fit-

tings, cast-iron bell and spigot service pipe,

flanged pipe and fittings for refineries, Amer-
ican standards for flanges and fittings, Amer-
ican Gas Institute specifications, bell and spigot

gas-pipe and fittings, fianged gas-pipe and fit-

tings, plain end pipe, useful tables. The tables

in the last section include those on flow of

water in cast-iron pipe, friction heads for el-

bows, commercial pipe sizes for fire streams,
volume of tanks and cisterns per foot of depth,
rate delivery of water, decimal and metric
equivalents and a group of tables valuable to

the gas engineer. In all cases the tables are
very complete, giving all dimensions, thick-

nesses, weights, etc., of value in estimating and
laying out piping systems. The book is ex-

ceptionally well printed, the large page allow-

ing ample display, so that the tables are in-

viting and do not impose the eye-strain quite

usual in tabular matter of this sort.

MECHANICAL MIXER WHICH TURNS OUT CONCRETE UNDER 80-LB. STEAM PRESSURE—AT WORK ON LACKAWANNA RETAINING WALL
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Draining Downspouts into Filters

A FILTRATION engineer has sent the

Engineering Record a protest against

the practice of turning down-spouts onto

filter surfaces. The amount of water ob-

tained in this way is small in comparison

with the output of the plant, but the ac-

cumulations of soot, bird droppings and

other objectionable matter washed in from

the roof of the filters may be considerable.

The effect of this practice is so marked

at a small plant in Michigan that large

pieces of soot are noticeable on the sur-

face, which is much darker than is the

sand at a shallow depth. "Important or not

from a sanitary standpoint," says the engi-

neer, "this practice is not desirable from an

aesthetic standpoint, and if it has paid the

city of Cleveland to cover its coagulating

basins for the purpose of eliminating soot,

I believe that it would be a step in the

right direction for designers of filter plants

to cease making the provision for carrying

the soot from roofs into the filters." The

matter is worthy of consideration, for it

is not uncommon to see water dripping

from these drains onto the sand when

the filter is out of service. Small holes

are thus bored into^the bed, into which are

carried the accumulated impurities pre-

viously removed from the water. It is not

inconceivable that pollution may reach the

•underdrains through this shortened route

and thus for a short time contaminate the

supply.

Misleading Railroad Statistics

NOT a passenger was killed during 1914 •

in a train accident on the entire Penn-

sylvania system of 26,198 mi. of track.

Nevertheless the accident reports of the

Interstate Commerce Commission make it

appear that there were nineteen such fatali-

ties. As a matter of fact every one of these

accidents, according to a statement issued

by the company, was due to carelessness

on the part of the victims or to some other

cause of which the railroad had no control.

The practices of getting on and off moving

trains, standing too close to the tracks and

crossing in front of trains all claimed their

quota of lives. One of the nineteen jumped

off a ferry boat. Another jumped between

moving cars. Still a third was attacked by

another passenger and thrown from the

train. In addition to these passenger acci-

dents which are laid to the railroad com-

pany 301 deaths to trespassers are charged

to so-called "railroad accidents," in spite

of the vigorous campaign being conducted

by the company against trespassing and

stealing of rides—a campaign in which the

railroad gets all too little support from

local officers charged with the enforcement

of the law. It is regrettable that the Gov-

ernment still sees fit to give out these mis-

leading statistics, which are seized by cer-

tain irresponsible newspapers and made the

basis of further tirades against the rail-

roads.

Trade Wastes in City Sewers

PEOPLE have been in the habit of think-

ing that municipal sewers should be

used for wastes of every sort. Years ago,

when the need for the treatment of sewage

before its admission to a water-course was

not felt, this belief did no serious damage.

To-day, however, the problem is more com-

plicated. Sewage treatment works are in-

creasing in number and their successful

operation depends upon the character of the

sewage they are called upon to handle.

Certain wastes from manufacturing proc-

esses are not amenable to purification at the

ordinary municipal plant, and, in fact, if

allowed in considerable quantities will de-

crease the eflSciency of the works, increase

the cost of maintenance, and interfere with

the successful operation of the plant. The

question then arises, "To what extent

should manufacturers be compelled to treat

their sewage before discharging it into the

municipal system?" The subject is dis-

cussed in detail in an article on page 256

by W. L. Stevenson, assistant engineer of

the Bureau of Surveys, Philadelphia. Be-

fore this city adopts its comprehensive plan

of sewage treatment, as required by law, it

is reasonable to infer that some restrictions

will be placed on the character of the

wastes which may enter the city's sewers.

Engineers in many other large cities will

have to face this problem before long, if it

has not already presented itself. Mr. Stev-

enson has gone to considerable pains to col-

lect data bearing upon practice both in this

country and abroad. His article is a valu-

able contribution on a subject of ever-

increasing importance.

Reunions of the School of Experience

THE gratification which attends the com-

pletion of a large engineering work is

always tempered by the sadness incident to

the disruption of friendly ties when the

final estimate is made. The same feelings

attend every college commencement, but by

the annual class reunions the colleges offer

opportunities for renewing old friendships.

Of late there has been a tendency to intro-

duce the reunion idea in connection with

large engineering works. The men who

were engaged on the Pennsylvania tunnels

in New York, for example, have held sev-

eral reunions since the construction was

finished. The latest effort along this line is

that of the engineers who served on the

Wallkill and Esopus divisions of the Cat-

skill Aqueduct. It is proposed to form an

association of the former members of these

two divisions and to strengthen the old

bonds of comradeship by holding annual

reunions. The plan is to be commended.

The very nature of an engineer's work

makes him more or less of a wanderer, and

the friendships he forms on one job are

generally broken when he moves to the

next. Annual reunions of the "alumni" of

an engineering organization will do much

toward preserving the old ties. The plan

appeals to the best in every man, and even

though no return can be figured in dollars

and cents, the idea should spread. It is

but another way of fostering the human

side of the engineer—a side too often

neglected.

Working with the Chamber of Commerce

CHAMBERS of commerce, merchants'

associations and municipal leagues have

been performing valuable work in Amer-

ican cities in encouraging that civic intro-

spection which precedes protest against

abuses and appreciation of public needs.

Necessarily their activities have dealt large-

ly with engineering affairs. The recent

annual report of the Chicago Association of

Commerce, however, indicates, even to the

initiated, a surprising variety of activities

in technical matters. Committees have re-

ported on or are studying fire prevention;

good roads, in the county and the State;

rapid-transit subways; sewage disposal;

railway terminals, both freight and pas-

senger; industrial education in the public

schools ;
paving ; smoke abatement and rail-

way terminal electrification; harbors; in-

land waterways, and subsurface utility

structures. It is manifest that the work of

the association calls for much assistance

from engineers. Their counsel is essential

if these activities are to be properly directed.

It may be objected that participation in

such committee work would be giving free

advice. To a limited extent this may be

true, but the surest way of securing proper

appreciation of the need for engineering

services and of insuring the employment

of engineers when that need is developed is

to have engineers on the committees. The

engagement of Dean W. F. M. Goss on the

smoke and electrification committee, and of

John W. Alvord on the subsurface investiga-

tions committee is proof sufficient that the

Chicago association, at least, is ready to

employ competent engineers when the mat-

ters in hand go beyond the point where the

casual advice of engineer-members of com-

mittees is sufficient. There is here an ex-

cellent channel through which an engineer

can discharge his civic duty, and an oppor-

tunity for local societies to co-operate with

the merchants' association. The latter

would, without doubt, welcome the proffer

of assistance.
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I
Effective Health Messages

IN issuing its monthly bulletin for Janu-

ary in the form of an almanac the New
York State Department of Health has en-

deavored to secure for its propaganda a

wider publicity than is possible with a

bulletin of the ordinary sort. The almanac

feature of the booklet occupies the right-

hand pages, while on the facing pages are

little sermons on such subjects as typhoid

prevention and protection of public water

supplies, with some medical topics not

within the sphere of engineering. Many
of these bulletin-almanacs will go to dwell-

ers in rural communities, and it is ap-

parent that the Department of Health has

been studying its audience and is trying

to carry its message to these people in the

most effective way—by producing a book-

let which will be interesting enough to hold

their attention. There is a lesson in this

for the engineer. When he is endeavoring,

for example, to secure an appropriation for

some municipal engineering work he, too,

should study his audience, and as a result

issue a report which is understandable by
the layman. The public's indifference to

the engineer's work is largely attributable

to its ignorance of what he is doing. For
this attitude the engineer is, in some meas-
ure, to blame.

How Can Annual Reports Be
Improved?

AT this time of the year the annual re-

ports of city engineering departments
for 1914 are being sent out. A great many
have already been received by the Engineer-

ing Record and an examination of them
suggests the need for discussing again the

ways of making such reports of greatest

value to those for whom they are written.

At the outset it is pertinent to inquire,

"What is the object of an annual report?"

It would seem, primarily, that an annual
report should tell the taxpayers what has
been done with their money during the year.

A secondary object is to place on record

data of engineering value so that by ex-

changing reports with officials of other

cities the experiences of one locality may
be made available for the solution of similar

problems elsewhere. If this be correct, it

is necessary to consider how this informa-
tion can best be conveyed to those for whom
it is intended.

Engineers have apparently proceeded on
the assumption that their task is done when
they present the results of the year's work
in the form of a colorless statement of feet

of water main laid, and square yards of

pavement resurfaced, accompanied by page
after page of tabular matter, showing the
minutest details. The reason for this con-

ception of the form of a report is not diffi-

cult to find. The engineer does not set

before himself clearly its purpose, he does

not form a concept of the character of his

audience, or if he does he lacks the skill

necessary to present his facts in a convinc-

ing manner. But, fortunately, ideas are

changing. Any one who has followed the

trend of thought as expressed at meetings

of engineering societies recently must real-

ize that the demand for proper recognition

of the engineer's work is growing more
insistent, and that the help to be secured

from properly prepared reports is being

appreciated.

Every report should begin with a sum-
mary, in non-technical language, giving the

achievements of the year. In this sum-
mary, intended primarily for the taxpayer,

only the larger phases of the work should

be dealt with. It is a mistake to dilate

upon details or routine matters. The out-

standing events of the year should have
first attention and then the broad questions

of policy which have influenced the depart-

ment. The purpose of the engineering
structures being built and their effect on the

physical development of the city must be
brought out clearly. The public will be
interested in these things, if told in simple,

non-technical language.

Often the opening sentences of a report

commend or condemn it. One report, re-

cently received, opens with the sentence,

"The city of lies in latitude

and longitude -." This report then

goes on to list the names of the railroads

entering the city. There is no surer way
of killing the reader's interest. If the city

is spending thousands of dollars on a new
sewerage system and treatment works, as

this one is, why not start with a description

of this all important work? Who cares for a

reiteration of a city's latitude and longitude

when there are matters of more immediate
interest at hand? By the inclusion of such

superfluous material important achieve-

ments are obscured, and yet engineers

wonder why their efforts are not appreci-

ated.

Then again consider the question of tabu-

lated data. This journal can see no reason

for filling dozens of pages with tables show-
ing the number, size and location of valves.

This information is valuable. Its place,

however, is in the office files and not in a

report sent out broadcast. The same ob-

servations apply to statistical matter on

hydrants, pipe, meters and street paving.

A summary is desirable, but detailed tables

are a waste of space. Worse still, they

make a report forbidding and insure its

neglect by those who should read it.

When certain bureaus—such as a sewage-

testing station, or a street-cleaning division

—have accumulated especially valuable or

interesting material, the data are best put

in an appendix, and only a summary of re-

sults in the general report.

Finally, copies of the introduction, by
itself, should be sent simultaneously to all

the local newspapers, at the same time offer-

ing to give them detailed information on

any subject referred to in the report. Some
engineers are adverse to such procedure,

but since the object of their report is to

place the operations of their department

before the public, they should accept the

most satisfactory medium—the daily press

—for securing the desired publicity. In

some cities—Philadelphia, notably—this

idea has been grasped, much to the benefit

of the public and the department in ques-

tion.

Inefficient Preliminary Education

IN his recent report to the Board of

Overseers, President Lowell of Harvard

brings to the front some rather grim de-

tails as to the present condition of higher

education. He calls attention to the fact

that the entering class averages eighteen

years and six months at admission, and

very pointedly remarks that "boys of ordi-

nary capacity could by beginning young

enough be ready to enter college a year

earlier than most of them do now, and

they would be perfectly competent to pursue

the courses of even the best colleges."

Considering the amount of special train-

ing required to enter into any professional

or technical career, to start in serious study

at eighteen and a half is certainly a handi-

cap. A young man who enters at that

age will be twenty-five or six before he

gets out of the law school, medical school

or special engineering schools and after

that he has several years of gruelling hard

work ahead of him before he fairly gets

settled into the bearings of his professional

life. It is bad not only for the individual,

but for the community to have its best-edu-

cated classes well on toward thirty before

they become efficiently self-supporting.

The increasing requirements in every sort

of professional work are a serious enough

obstacle without the additional one of a

late start, and President Lowell is perfectly

right in saying that this late start is un-

necessary and deleterious. If one will pick

up the curriculum of any first-class insti-

tution and look over the studies required

or available during the freshman year, he

will at once realize that any boy of seven-

teen who is clever enough to justify him

in undertaking professional pursuits is

quite able to pursue the studies at his

disposal the first year in college.

The vital question is why the average boy

is a year or a year and a half behind at

that age. The answer is that a very large

amount of time has been wasted in pursuing

non-essentials and in studying essentials in-

efficiently during the previous year of

school life. The high schools and similar

institutions are partly at fault, in that

they cannot or will not enforce habits of

application while the student is in their

hands. It is the almost universal experi-

ence of intelligent young men to discover

during freshman year that they have not

yet learned how to study to good advantage,

by reason of a certain shiftlessness in the

preparatory school.

Pushing the matter back even a little

further it will be found that the boy in

high school is as a rule handicapped by

lack of thoroughness in the rudimentary

and fundamental things which he should

have mastered in the previous four or five

years. Perhaps the most serious difficulty

in these beginnings is that the ordinary

school is run without due regard to the

needs of the more intelligent class of pupils,

and the whole course of affairs drags along

by methods which may be very well adapted

to the stupid and shiftless but which seri-

ously handicap those who are able and

reasonably willing to learn. The lower

schools are operated on the lock-step prin-
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ciple, at a pace adapted to dragging the

unwilling. The result is that the intelli-

gent boy reaches high school without any
intellectual stimulus and equipped only with
a medley of things half learned which he
has picked up on the way. He naturally

finds it difficult to apply himself, it having
heretofore been unnecessary, and slips into

college without that mental discipline which
at that particular period of his evolution

he most acutely needs. Consequently it

frequently takes him a couple of years to

get into his mental stride. One cannot

help feeling a great deal of sympathy with

President Lowell's point of view in this

matter, although the remedy for the present

state of things is not easy to apply.

State Technical Bureaus and the

Consulting Engineer

ACTIVITIES of university extension de-

partments in Iowa and Minnesota
aroused adverse criticism last week at the

meetings of the engineering societies of

those States. Tendencies toward paternal-

ism in engineering work, seemed, to many
lowans, to be wresting from them the

cream of the consulting engineer's busi-

ness, that of giving broad general advice.

Such work, instead, would be given to the

State-paid engineers of the Iowa Technical

Service Bureau, a recent development of

the extension division of the Iowa State

College. Dean Anson Marston explained

that the work of the bureau was to be con-

fined exclusively to research, and to the

education of public oflScials to a better

realization of the necessity of obtaining

competent engineering advice. Since the

service is free every municipality wants to

get as much of it as it can. There have

been many rumors and some newspaper ac-

counts exaggerating the amount of help

that the bureau proposes to give.

In Minnesota the work is somewhat fur-

ther advanced and is complicated by the

activities of the League of Minnesota Mu-
nicipalities. A few months ago the league

appointed an engineer to whom the secre-

tary was to turn over inquiries of an engi-

neering nature. He cares for them directly

or designates some other engineer as being

available. In Iowa, when such a request

comes to the service bureau, no specific

recommendation is made, but a list of all

reputable Iowa engineers is furnished. In

both States the men making preliminary

investigations claim that they are increas-

ing the total amount of work for consulting

engineers, but, as Dean Marston admitted,

the situation is a delicate one, and can only

be handled satisfactorily by the engineers

and the bureau working in harmony and
with the utmost frankness.

There is a feeling in Iowa that this is

simply an entering wedge which will ulti-

mately drive out of the State practically all

of the engineers who serve as consultants

to the smaller cities. In Minnesota the

League of Municipalities has discussed the

desirability of maintaining a technical staff

with district engineers to whom the prob-

lems of small towns would be referred. This

service would be paid for at regular fees.

It cannot be denied that there is a field

for the State's service—that there are
communities which of themselves would
not rise to the necessity for engineering
work. They need some one to stimulate
their interest, to point the need ; and a dis-
interested party is more likely to be suc-
cessful than one who can directly profit
by the work. These bureaus, moreover,
should be able to give communities some
notions as to proper procedure in employ-
ing engineers, and thus aid in putting a
stop to the disgraceful scramble common
in the engagement of engineers in smaller
communities. The present system is to ask
in all the engineers within a radius of 250
miles, to get as much general information
as possible, and then beat dowTi the engi-
neers to the lowest possible figure. Bids
for services are sometimes taken and in
one instance in Iowa these bids, by the
score or more of engineers who probably
spent at least $25 apiece in traveling ex-
penses and as much more in time, ranged
from $300 to $7500 for the plans and su-

pervision of a proposed sewerage system.
Some one, and eventually the people, must
pay for these losses, and while the co-
operative plan of the Minnesota cities may
not be the best, co-operation of some kind
seems necessary. The small towns need
assistance, and their banding together in

the league indicates that they propose to

get it. If the engineer does not like their

methods, he must meet them half way with
some better plan. So far as the represent-

ative of this journal could ascertain the en-

gineers were being importuned to assist in

formulating a plan that would attain the
ends sought and still be satisfactory to

them. In one direction it is certain that
their influence should be made felt—to

have the league, if it continue to assist its

members in securing engineers, insist upon
the full fees being paid. If that be done
the biggest point will be gained, for the

danger inherent in both the State's work
and that of the league is the cheapening
of engineering services.

The Plain Truth

AT last a distinguished member of the

profession has had the courage to tell

the truth—to tell engineers that they have

not deserved the recognition that they have

craved in public aflfairs, that the fault is

their own if lawyers and business men
enjoy a higher place in public esteem.

It is the fashion in the profession to

storm against the failure of the people at

large, of politicians, and even of men of

affairs, to appreciate the ability of engi-

neers. The wrath has been based on the

assumption that the public, not the engi-

neers, is at fault. Not so, says Professor

Swain, the fault is in ourselves, not in the

public.

The analysis he made at the meeting of

the American Institute of Electrical Engi-

neers last week is a careful examination of

the qualities which make for leadership

and a heartless but fair comparison, on the

basis of these qualities, of the engineer

with the lawyer and the business man. In

all candor he is forced to admit that in

breadth of vision, the engineer, speaking

generally, must take second place to the
lawyer, and the bu.siness man; and that in

clarity of thinking the lawyer is the engi-

neer's superior. Moreover, the qualities,

largely inherent, of character, presence,

tact and ability to handle men, are not, in

general, possessed in greater measure by
engineers than by lawyers and business

men. With, therefore, equal ability as far

as the inherent qualities go, and greater

ability, so far as the characteristics de-

pendent largely on training—directness in

thinking and breadth of vision—are con-

cerned, the lawyer and the business men
are entitled to the leadership accorded

them.

This truth, unquestionably, has im-

pressed itself on many eminent engineers

and teachers, but no one has had the cour-

age to enunciate it. Even the engineers,

distinguished and surely unafraid, who
spoke from the same platform with Pro-

fessor Swain last week, contented them-
selves with protest against the ignoring of

the engineer, or with reiteration of the

fact, well known, that some engineers do
ascend to top rank. It remained for Pro-

fessor Swain to seek out the causes for the

failure to recognize the profession as a
whole and then to bring the indictment.

His address, printed on page 261, should

excite much comment and encourage intro-

spection.

If Professor Swain was in the right

—

and who that has had the hiring of men
can deny it—engineers generally should ad-

dress themselves to the solution. Simple
of statement it is, but difficult of achieve-

ment. We must, in a word, develop engi-

neers fitted for leadership. "The engineer,

if he have the personality, can lead and
hire the legal and the business brains and
knowledge," says Professor Swain. The
fundamental material then must be of a

higher order, so that the inherent qualities

may be present; the training must be

severe, the fundamentals insisted upon;

and finally there must come the broadening

influence of literature, history, psychology.

Who will doubt that we should not need to

worry about recognition from the public, if

we had the men to command it. Eminent
practitioners in every branch of. engineer-

ing give proof that the places are there

for those with the ability to take them. In

almost every city and section engineers are

high in the intellectual, commercial and so-

cial life of the community. The basis for

the complaint is that there are not enough
engineers in eminent position, and that the

highest places do not go to them.

The conclusions to be drawn from Pro-

fessor Swain's address—the conclusions he
himself has drawn—are applicable to the

individual, as well as to the molding of the

engineers of the future. This journal be-

lieves that the elevation of the profession

will come more rapidly from such individ-

ual application of the conclusions—from
honest endeavor to remedy personal de-

ficiencies in training—than from years of

protest against the present order. "We
may rest assured" Professor Swain con-

cludes, "that if the engineer be possessed

of these qualities for leadership, leadership

will come to him."
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Maintenance of Sewers and Disposal Works Demands
Treatment of Injurious Trade Wastes
Damages to System Justify Exclusion of Harmful Liquids Produced

by Industrial Plants—Digest of American and European Regulations

THIS paper deals with the admission of

trade wastes to the sewerage system.

It shows abstractly and by concrete exam-
ple the harmful effect of certain trade

wastes upon the sewers, sewage treatment

works and the receiving body of water.

This subject has been given much study in

England and therefore the national and
some local regulations of that country are

given, in order that the regulations in

American cities may be better understood

and probably improved.

Classification of Trade Wastes

Trade wastes may be divided into three

classes as regards the results of their ad-

mission to the sewerage system:
1.—Those trade wastes whose effects

upon the sewerage system are not different

from ordinary domestic sewage. This class

does not enter the discussion.

2.—Those trade wastes which have no

injurious effects upon the sewers or the

receiving body of water, but whose char-

acteristics are sufficiently different from
domestic sewage to require specially de-

signed treatment works when the wastes
are added in sufficient quantity to the

town's sewage.
3.—Those trade wastes whose physical

condition or chemical composition is such

that they should not be admitted to the

sewers except after sufficient treatment to

remove the characteristics injurious either

to the sewers, sewage treatment works or

the receiving body of water.

Examples of the conditions described un-

der class 2 exist in Bradford and Burton-
on-Trent, England. In the former city

about one-half of the sewage treated con-

sists of trade wastes containing an ab-

normally large amount of fats, and the

sewage treatment works are especially de-

signed for grease recovery. The sewage
treatment works of the latter city has spe-

cial features in order to handle sewage con-

taining wastes from brewing, which is the

principal industry of Burton.
In regard to the methods used for the

partial or complete treatment of trade

wastes by the producer, there is consider-

able literature available and this phase of

the problem will not be discussed.

Effects upon Sewers

Sewers and sewage treatment works are

usually designed either for strictly domes-
tic sewage or for sewage containing but a

small proportion of trade wastes. These
originate in so many different industries

that thei-e is wide divergence in their com-
position and many are materially different

in condition and composition from domestic
sewage. The relative volume of the trade

wastes to the domestic sewage is of great

importance. For instance, a large manu-
facturing plant connected to the sewer sys-

tem of a small town may so predominate
that the sewers will really be carrying

trade waste diluted by sewage. On the

other hand, the wastes from the same plant,
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if discharged into the main sewer of a

large city, might lose their identity in the

large volume of domestic sewage. In the

following discussion the reader should bear

this idea in mind.

Carrying Capacity of Sewer Reduced

Decreased Cross-Section.—The cross-sec-

tion of a sewer may be decreased by the

formation of deposits of substances in

trade wastes not maintained in suspension

by velocities of flow sufficient to keep clean

sewers carrying domestic sewage. These

deposits, by forming a dam, also decrease

the velocity in back of the obstruction

whereby deposits of sewage matters are

formed, which by subsequent decomposi-

tion and putrefaction foul the otherwise

fresh sewage flowing over them. Among
trade wastes liable to form such deposits

are washings from marble yards and
wastes from gkin-dressing establishments

where lime is used to remove hair from the

hides. A hard mortar-like deposit has been

found in sewers opposite lateral connections

from such factories. The cross-section may
also be decreased by the adherence to the

sides of the sewer of substances of a

gummy or gelatinous nature such as are

discharged from glue factories.

Roughened Interior Surfaces.—Both of

the above mentioned conditions further re-

duce the carrying capacity of the sewer by
raising the coefficient of roughness of the

wetted perimeter. Gagings have been made
in sewers which indicate a coefficient of

roughness of 0.017 or 0.019, whereas the

original materials of construction in a nor-

mal condition would have had a coefficient

of 0.015.

Injury to Fabric of Sewer

Corrosion and Softening of Joints.—The
admission to sewers of certain trade wastes

may injure the fabric of the mortar joints

in brickwork, by the corrosion of concrete,

or by the softening and ultimate destruc-

tion of bituminous joints of vitrified clay

pipe sewers. In addition to shortening the

life of the sewer, these conditions all tend

to increase the amount of ground water
which leaks in and becomes an important

matter when the sewage has to be either

pumped or treated. Trade wastes contain-

ing an amount of free acid sufficient to more
than neutralize the natural alkalinity of

domestic sewage may produce these cor-

rosive actions and the discharge of steam
or hot liquids into sewers may soften the

bituminous joints.

Inflammable Gases.—Within the past few
years widespread interest has developed in

the many cases of explosions in sewers.

While some of these have been attributed

to illuminating gas, many have been due to

the discharge into the sewers of inflam-

mable substances such as waste gasoline

from garages or benzine from cleaning es-

tablishments. Many of these explosions

have been fatal to workmen engaged in

cleaning or repairing the sewers. Exami-

nations of sewers in the vicinity of works
using large amounts of oil or having the

exhausts of gas or oil engines directly con-

nected to the sewer have shown the pres-

ence of inflammable gases.

Effects upon Sewage Treatment Works

The English Royal Commission on Sew-
age Disposal, after 10 years investigation,

states in the fifth report its conclusion on

the effect of trade wastes upon sewage
treatment

:

All the trade effluents of which we have had ex-
perience interfere with or retard processes of puri-
fication to some extent, but we are not aware of
any case where the admixture of trade refuse
makes it impractical to purify the sewage either
upon land or by means of artificial processes, al-
though in certain extreme cases special processes
of preliminary treatment may be necessary.

The deleterious effects of certain trade

wastes may consist in decreasing the ef-

ficiency, increasing the cost of operation,

or even seriously interfering with the suc-

cessful operation of sewage treatment

works.
The sudden discharge into the sewers of

large volumes of trade wastes high in sus-

pended matter may increase the velocity

of flow and decrease the retention period

in sedimentation tanks at the time when
the sewage is carrying an unusually large

amount of suspended matter and thereby

produce temporarily an inferior quality of

tank effluent.

Decreased eflSciency in oxidizing processes

may be caused by the discharge of sufficient

quantities of trade wastes having germi-

cidal properties, such as refuse from tan-

neries working hides preserved in arsenic,

whereby the biological forces are inter-

fered with.

The discharge into the sewers of trade

wastes of very putrefactive composition,

such as from skin-scraping and bone-boil-

ing establishments, may hasten decomposi-

tion in the sewage to such an extent that

the sewage may be so foul when it reaches

the treatment works that it becomes prac-

tically impossible to prevent bad odors dur-

ing treatment. Whereas in properly de-

signed and maintained sewers and treat-

ment works it is possible by cleanliness to

almost insure the inoffensive treatment of

the sewage.

Increased Cost of Operation

Ordinary domestic sewage in America
contains from 200 to 400 parts per million

suspended solids. Such trade wastes as are

obtained in wool washing and blanket

scouring have been found to contain from
16,000 to 11,000 parts per million sus-

pended matter. When it is considered that

the sludge collected in the sedimentation

tank is composed of the suspended matter

in the sewage and that the sludge is one

of the difficult and expensive parts of opera-

tion, the effects of the discharge of such

trade wastes as shown above upon cost of

operation becomes very apparent.

In many English works where chemical

precipitation is used it has been found that
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the presence in the sewage of certain trade

wastes requires the use of very much
larger quantities of the chemicals to pro-

duce a proper tank effluent.

Sewage treatment works in successful

operation may be so seriously affected by
the admission of sufficient quantities of

certain trade wastes that it will be unable

to accomplish the results for which they
were constructed. This occurred during the

winter of 1908-09 at the sewage treatment
works of Hudson. The intermittent sand
filters successfully treated the town's sew-
age until a connection was made discharg-

ing wool washing waste into the sewer.

This waste contained large amounts of fats,

which so completely clogged the sand beds
that the sewage stood to a depth of several

feet upon them. It became necessary later

to make additions to the works. Subse-

quently the manufacturer installed a grease

recovery plant and the trouble was ended.

Another case of serious interference due
to trade wastes occurred at Shelby, Ohio,

where acid pickling waters ruined the sew-
age treatment works. Later the manufac-
turer installed an iron sulphate recovery

plant, the effluent of which produced no in-

jurious effects.

Effects upon Receiving Body of Water

When sewage is discharged into water-
courses having a sufficient volume and
velocity to dispose of it inoffensively by
dilution, the natural biological forces ulti-

mately convert the organic sewage matters
into stable mineral substances, gases or

the living tissue of plants or animals. But
the presence in the sewage of certain trade
wastes may cause serious injury to a re-

ceiving body of water due to their compo-
sition.

Many varieties of fish are not only able

to live in water containing some pollution

but actually obtain their food supply from
the plant and animal life plentiful in such
water. But certain trade wastes contain

substances which clog the gills of the fish

and cause their destruction.

Wastes from tanneries may contain the
dreaded germ of anthrax, which is so fatal

among cattle, and the discharge of such
wastes without treatment into water-,

courses become a menace to cattle using the

stream.

Tastes and Odors

Wastes containing creosote and refuse
from gas manufacture have imparted ob-

jectionable tastes and odors to river water
which even efficiently designed water filters

are unable to remove. This has occurred
in the water supply of Philadelphia taken
from the Schuylkill River. Freshets in the
river have stirred up deposits upon the bed
and liberated these substances to such an
extent that the preliminary and slow sand
filters were unable to remove the offensive

tarry taste and odor.

RfiSUMfi

It has been shown above that certain

crude trade wastes when discharged into

the sewerage system cause a reduction of
carrying capacity, injury to the fabric of

the sewer or danger to workmen engaged
therein, serious interference with the oper-
ation of sewage treatment works, or objec-

tionable pollution in the receiving body of

water. Abstractly, these wastes should not
be admitted to the sewer system unless
treated at least to a degree to remove the
menace. The admission to the sewers of

those trade wastes which may decrease the
efficiency or increase the cost of operation
of sewage treatment is largely a matter of
policy and cities have very divergent regu-
lations regarding such wastes.
A subject hardly within the scope of this

paper and therefore only mentioned is the
possibility of recovery of by-products from
trade wastes. In some cases this not only
removes objectionable characteristics but
actually yields an income to the manufac-
turer and in other cases at least pays the
expense of operation of the process.

Investigations by Bureau of Surveys

A comprehensive plan for the collection,
treatment and di&posal of the sewage of the
city of Philadelphia has been prepared by
the Bureau of Surveys, under the direc-
tion of George S. Webster, chief engineer,
and George E. Datesman, principal assist-

ant engineer. In order to learn the regu-
lations regarding the admission of trade
wastes to the sewers of other cities the
writer made a search of all available lit-

erature on the subject and corresponded
with city engineers, works managers and
other officials in America and England. It

is a pleasure to record the cordial re-

sponses received and again to express ap-
preciation of the courtesies shown by these
gentlemen. The following information re-

garding legislation is published with the
permission of George S. Webster, chief

engineer.

Legislation in England

The dense population, intense industrial

development and comparative small size of

the rivers in England have forced those in

authority to give much consideration to the
subject of the disposal of sewage and trade

wastes in order to control river pollution.

The disposal of liquid trade wastes is

broadly governed by national legislation,

under which local authorities have prepared
detailed regulations to meet their peculiar

conditions.

Acts of Parliament.—The Public Health
Act of 1875 gives permission to manu-
facturers to discharge their liquid trade

wastes into the local authorities' sew-
ers, subject to compliance with conditions

required by them relative to making the

connection.

The Rivers Pollution Act of 1876 was
primarily enacted to prevent the pollution

of the rivers. This act confirms the per-

mission given the manufacturers to dis-

charge trade wastes into sewers by the

former act, but also gives the local author-

ities the privilege of refusing to admit into

their sewers "any liquid which would
prejudicially affect such sewers, or the dis-

posal by sale, application to land, or other-

wise, of the sewage matter conveyed along

such sewers."

The Public Health Acts Amendment Act
of 1890 prohibits the discharge into any
sewer of "any matter or substance by which
the free flow of the sewage or surface or

storm water may be interfered with or by
which any such sewer or drain may be in-

jured." It also prohibits the discharge into

the sewers of any "chemical refuse or any
waste steam, condensing water, heated

water or other liquid (such water or other

liquid being of a higher temperature than

110 deg. F.) which either alone or in com-
bination with the sewage causes a nuisance

or is dangerous or injurious to health."

These acts authorize the admission of

trade wastes to the sewers providing they

do not cause obstruction in the sewer, in-
jure its fabric, prejudicially affect the dis-
posal of the sewage, create nuisance or in-

jure the public health.

Regulations of Local Authorities

In some English cities certain industries
have developed to such an extent that regu-
lations in regard to the admission of trade
wastes to the sewers are worded so as to
meet the local needs and this should be con-
sidered in applying these regulations to
other cities.

Accrington.—Wastes from breweries,
leather curriers, chemical, print and dye,
gas and soap works, wool washings and
steam from boilers, are not admitted to the
sewers.

Belfast.—Trade wastes liable to injure
the sewers or workmen are not admitted.
Birmingham.—This city has the largest

biological sewage treatment works in Eng-
land, and John D. Watson, the engineer in

charge of it, presented a paper before the
Royal Sanitary Institute in 1910 on the
trade waste problem, in which he stated:

Theoretically a manufacturer should reckon the
coat of disposing, effectually and legitimately, of
all refuse or waste arising out of the manufactur-
ing process adopted by him Just as he would reckon
upon disposing of residual products. If they were
solids, as part of the cost of production, and I have
great sympathy with those who contend that by
allowing manufacturers to make use of the sewers
for purely trade purposes an injustice to the gen-
eral ratepayer is thereby created. Much could be
said to support this view, especially in scattered
urban and rural districts, where the admission of
trade waste into a sewer may upset the whole sys-
ten in consequence of the increased volume in pro-
portion to the volume of the domestic sewage of
the district, or in consequence of the foul nature
of the waste, or where a small sanitary authority
has a sewage farm limited to the needs of a sta-
tionary population, the admission of trade waste
into the sewers might be disastrous. The whole
situation is fraught with difficulty, and I am satis-
fled that no cast-iron regulations will prove ac-
ceptable either to local authorities or manufac-
turers, as what is suitable for one place is not
necessarily suitable for another.

Speaking generally, manufacturers are not In
pos.session of adequate facilities for getting rid of
their liquid wastes. They should not only have the
right of discharging it into the sewers, thev should
receive every encouragement to do so from the
local authority, from riparian owners and from
others interested In the purity of our streams, and
I commend very heartily the recommendations of
the Royal Commission on Sewage Disposal in re-
gard to this. These recommendations are sum-
marized under paragraph 335 of the fifth report

;

the two leading paragraphs are as follows:
"We are, therefore, of opinion that the law .should

be altered so as to make it the duty of the local
authority to provide such sewers as are necessary
to carry trade effluents as well as domestic sewage,
and that the manufacturer should be given the
right, subject to the observance of certain safe-
guards, to discharge trade effluents into the sewers
of the local authority if he wishes to do so.
"We do not think it possible to provide, bv direct

enactment, what these safeguards should "be. In
each district it would probably be desirable that
the local authority should frame regulations which
should be subject to confirmation by -central au-
thority. In most cases, however, these regulations
could provide definite standards for the different
manufacturers as regards preliminary treatment,
and it appears from the evidence that manufac-
turers would much prefer to have standards to
work to."

The Royal Commission were right in suggest-
ing that manufacturers should have the right of
discharging trade wastes into the sewers and it

should be dealt with at the outfall works at the
expense of the local authority, except in special
cases where the local authority would be put to
additional expense either in conveying the trade
liquid to its ultimate point of discharge, or in puri-
fying it when It arrived. Even if the recommenda-

- tiona of the Royal Commission were carried out,
they are sufficiently elastic to allow each local au-
thority to frame by-laws applicable to local cir-
cumstances, leaving the central authority to ap-
prove, or disapprove as they think fit.

Personally, I deprecate tantalizing interference
with manufacturers in the conduct of their busi-
ness. During the initial stages it may be necessary
to make anal.vses and take gagings before con-
nections are made to the sewers, but these arrange-
ments should be definite, and in giving effect to
them as much latitude should be allowed to the
manufacturer as is consistent with the well-being
of the community. In taking this view. I am not
insensible to the fact that by allowing the volume
of trade waste to increase in greater proportion
than domestic sewage (a. circumstance that would
be unavoidable in some cases) the difRculties of
purification are accentuated, but I am convinced
that the combination of trade waste and domestic
sewage in most cases is capable of being dealt with
more economically and more satisfactorily by the
local authority at the outfall works, than when the
domestic sewage is treated by itself, and each man-
ufacturer compelled to purify the trade waste from
his works on a plant designed for the purpose, and
located within his own premises.

Of course, it may pay some manufacturers to
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recover their waste products, and if so it is better
that they should do so, but if the value of the waste
product should depreciate, the manufacturer might
rind it better to scrap his plant and make an ar-
rangement with the local authority to treat the
trade waste at the municipal works.

In the district represented by the Tame and Rea
District Drainage Board there is no hy-law forbid-
ding manufacturers to discharge their trade efflu-
ents into public sewers, and there is no special
charge for treating effluents because of their espe-
ciaUy noxious character. The result of this gen-
erous treatment of the manufacturer is regarded
by the board as being in the interests of the gen-
eral community.

Where sewage effluents of this noxious char-
acter are discharged, and the consequences have
been brought to the notice of the manufacturers,
they have without compulsion, and in the absence
of a formal by-law requiring them to do so, con-
structed duplicate tanks to obviate sudden dis-
charges in bulk, and to provide for a regular and
limited flow to the sewers.

Blackburn.—Spent hops are not admitted
to the sewers, as they decrease the effi-

ciency of sludge presses and oils and tar

from gas works are prohibited, as they in-

terfere with the filter beds.

Bolton.—They have no prohibition for

trade wastes on account of their effect upon
the treatment of the sewage, but the coun-
cil were considering in 1912 requiring

manufacturers paying a charge for the

extra trouble of handling their trade wastes
at the sewage treatment works.
Bradford.—This is a great center of the

wool trade, and it is estimated that one-half

the volume of the sewage consists of trade

wastes. Due to the large amount of fat in

the sewage from wool washing the sewage
works are especially designed for grease
recovery. Trade wastes deemed injurious

to the sewers are not admitted. All new
connections to the sewers are made subject

to agreement; in some cases the manufac-
turer pays 2 to 3 pence per 1,000 gallons

($3.20 to $3.70 per million U. S. gallons).

Burnley.—Trade wastes injurious to the

sewers or workmen are not admitted to the

sewers. In certain cases, such as tanner-

ies, print and dye works, etc., the manu-
facturer is charged a fee for the admission
of the wastes. In such cases the agreement
contains a clause allowing the corporation

to terminate the agreement at any time on
six months' notice. This precaution allows

of a revision of fees from time to time.

Burtovr-upon-Trent.—The sewage treat-

ment works are especially adapted to handle
sewage containing brewery wastes, as brew-
ing is the principal industry in Burton.
Precautions are taken to exclude solids in

the trade wastes as much as possible.

Wastes injurious to the sewers are not ad-

mitted, specifically acids from chemical
works.

Eccles.—The only restriction placed upon
the admission of trade wastes to the sewers
is that they shall not be discharged in bulk,

but turned into a settling tank and allowed

to discharge into the sewer gradually over
the 24 hours. In 1910 the authorities made
an investigation of the nature of the trade

wastes admitted to the sewers and decided
not to hamper any of the local industries by
awkward restrictions and concluded it

would be most advantageous to the interests

of the borough to treat the trade wastes at

the se\yage disposal works at the cost of the

whole of the rate-payers.

Glasgow.—Legislation is in force to pre-

vent the admission to the sewers of such
wastes as would injure the fabric of the

sewer, impede the flow, be dangerous to

workmen (such as steam or water above
110 deg. Fahr.) cause nuisance or lower
the efficiency of sewage treatment works.
Also manufacturers are required to con-

struct reservoirs on their own grounds to

retain such wastes as are dangerous to the

health of those living in the vicinity and to

"use the best practical means to prevent
noxious or offensive effluvia."

Heywood.—The following requirements
are made in regard to admission of trade
wastes: "Those injurious to the sewer sys-

tem are prohibited, acid wastes should be
neutralized, trade wastes must not contain
more than 11 grams of fat per capita popu-
lation, insoluble non-volatile solids not to

exceed 15 grams per gallon, and tempera-
ture not to exceed 120 deg. Fahr.

Leeds.—Trade wastes detrimental to the
sewers in injury to the fabric or impeding
the free flow of sewage are prohibited ; but
they have no regulation to prevent admis-
sion of trade wastes because they would in-

crease the cost of sewage treatment.

Mr. Hart, the sewerage engineer of

Leeds, stated:

We have about 91 settling tanks for preliminary
treatment of manufacturing liquid trade wastes in
operation on their premises and by agreement with
same corporation 54 of these cases, being most
important cases, are under corporation control in
regulating the rate of flow into sewers. Last year
1212 visits were paid by my inspector to these
plants, being an average of about one visit per
plant per month. In the majority of cases screens
and settling basins were considered sufficient, but
in fell mongering, woolen cloth scouring and dye-
ing industries, we also stipulated that grease must
be treated by sulphuric acid before being settled
and screened.

In England I am of the opinion in our densely
populated manufacturing centers that it is a wise
policy to admit trade wastes into sewers and that
the requirements of authorities should be stand-
ardized and be made applicable universally in this
country for each industry. I would also emphasize
the importance of adding stringent prohibition of
vapors and gaseous matter and of liquids which in
combination with the liquid or sewage may or does
cause nuisances or danger to persons in sewers or
to injure fabric of sewers, hence causes explosions
of petrol, oils, etc., of gas works being cases in
point. I have had experience of serious damages
arising from these suspected cases.

Leicester.—They have no local require-

ments in addition to the general acts of

Parliament already given. Dye and wool
scouring works are required to settle their

wastes in a tank with a grid at the outlet.

London.—As London is the largest city

in the world, and probably has industries of

every kind and their regulations are quite

voluminous, they are given verbatim as

furnished by Sir Maurice Fitzmaurice, late

chief engineer, London County Council.

The General Powers Act of 1894 prohibits

the discharge into the sewers of:

Any solid matter, mud or refuse, except such as
is contained in ordinary house sewage
Council shall not be bound to proceed to recover
any such penalty in any case where in their opin-
ion, such matter can be received into the sewers
without risk or cause of injury thereto or obstruc-
tion, therein, or of affecting the health of any
person employed in the sewers or otherwise." In
addition to the above "any chemical or manufac-
turing or trade or other refuse" (not being solid
matter or refuse to which the preceding section ap-
plies) is prohibited.
Any waste steam, condensing water, heated

water or other liquid (such water or other liquid
being of higher temperature than 110 deg. Fahr.) ;

which either alone or in combination with other
matter or liquid in a sewer may cause a nuisance
or involve danger or risk of injury to the health
of persons entering the sewers or be injurious to
the structure or material of the sewers or works
of the council is prohibited.

In all cases where petroleum spirit is used or
handled to any considerable extent, an intercepting
chamber of approved pattern should be provided to
prevent any spilled spirit from entering the drains.
This discharge of petroleum, including petroleum
oil, into the sewers, is prohibited by the Council
under Section 10 of its General Powers Act 1894,
Penalty for infringement. L. 20.

In regard to slaughter houses, the re-

quirements are under the by-law for

slaughter houses in the County of London,

as follows:

Section 2 :

(d) Shall provide sufflcient vessels or recep-
tacles, properly, constructed of galvanized iron or
other non-absorbent material, and furnished with
close fitting covers for the purpose of receiving and
conveying from such slaughter-house all blood,
manure, garbage, filth, or other refuse products of
the slaughtering of any cattle.

(e) Shall, as far as is reasonably practicable,
cause all blood from any animal slaughtered to be
caught and placed in such vessels or receptacles,
and upon the completion of any slaughtering, cause
all manure, garbage, filth, or any refuse residues
from the animals slaughtered, to be forthwith
placed in such vessels or receptacles, and shall not
cause or suffer any such substance to enter any

drain or sewer, or any inlet to any drain or sewer
(f) Shall cause every vessel or receptacle to be

kei)t closed while containing any of the aforesaid
substances.

(g) Shall cause any such substances to be re-
moved and conveyed from the premises in such
closed receptacles.
Section 4 :

(b) Shall cause the means of drainage provided
in or upon the premises to be kept at all times In
order.
Section 11

:

(b) To be well paved upon a duly prepared
foundation with a Jointless fiooring of granite
cement concrete, or other suitable hard and im-
pervious material having a proper slope towards
a gully-hole : and he shall cause such gullv-hole to
communicate by an adequate drain of glazed stone-
ware pipes with the public sewer, and be trapped
by an appropriate fixed trap, and be covered with
a fixed wrought-iron grating, the bars of which
shall not be more than % in. apart.

Sir Maurice Fitzmaurice expresses the
opinion that "No exception should be taken
to the discharge of trade effluents into the
sewer, provided that the requirements
(above mentioned) are not infringed."
Manchester.—The admission of trade

wastes to the sewers is subject to the fol-

lowing requirements, and manufacturers
are required to enter into a formal agree-
ment with the local authorities to pass their
wastes through settling tanks, and that the
resulting effluent shall be made:

(a) Free from solids in suspension beyond 15
grains to the gallon (214 parts per million).

(b) Free from substance matter or thing which
shall or may (either alone or in combination with
other matter or liquid, or with ordinary sewage).

(1) Be injurious to the structure of materials
of the sewers or works of the corporation.

(2) Be injurious to the sewers or the sewage
therein.

(.3) Cause or create a nuisance either within or
without the sewers and

(4) Be dangerous or injurious to health either
within or without the sewers.
(c) Free from any substance matter or thing,

the discharge of which into the sewers may con-
travene any public or local Act of Parliament or
Rule of Law.

They also require that wastes shall not
be discharged in large quantities at irregu-
lar intervals, but at a uniform rate through-
out the day.

Dr. Gilbert J. Fowler, consulting chemist
to the Rivers Department, furnished the
following information

:

The subject is a very large one and conditions
differ in different towns. In Manchester it has
been found that if the manufacturers put in equal-
izing tanks to regulate the flow and retain the
.solids, and it means are employed to obviate the
discharge of acids or noxious gases and hot liquids,
there is not much cause for complaint. Ammonia
recovery liquor is rather an exception, but that is
a somewhat special subject.

Rochdale.—Prior to connecting to the
sewers manufacturers are required to make
application to the County Court. Before the
application is heard an understanding is

come to with the corporation as to the

necessary works and the courts order ac-

cordingly. If the manufacturer defaults

the order is cancelled.

Salford.—At the present time there ap-

pears to be no need for restrictions, but the

authorities are trying to induce certain

manufacturers to install settling tanks for

removing solids from waste lime, starch,

dyeing materials, etc. The sludge from
such tanks can be taken to the municipal
sewage treatment works for conveyance to

sea by the city along with sewage sludge.

Sheffield.-—Trade wastes injurious to the

sewers, such as hydrochloric, nitric or sim-

ilar acids, steam, etc., are prohibited from
entering the sewers. They have no trade

wastes which they believe are detrimental

to sewage treatment.

Wakefield.—Manufacturers are required

to remove from their trade waste anything

which will interfere with the treatment of

the sewage. Dr. H. MacLean Wilson, chief

inspector of the West Riding of Yorkshire

Rivers Board, stated:

I would give as my own personal opinion that it

Is far better and more economical for trade refuse
to be received into public sewers under due regula-
tion and to be treated along with domestic sewage
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of the town, than that each factory should have
its purification works. The economy of this method
of dealing with the refuse will be evident on con-
sideration of the saving in initial cost and upl<eep
of individual plants, and it is our experience here
and particularly on Batley Beck that it is impos-
sible to ensure that effective treatment will be kept
up in each case where there are a large number of
factories with their own purification works. With
regard to the charge (required by the authorities
for the admission of trade wastes) it should only
be made when the manufacturers do not adopt
some preliminary treatment of their refuse, but the
idea seems now to be gaining ground that every
manufacturer should pay to the town authority the
full amount which the treatment of his trade waste
cost.

Wolverhampton.—A clause in the local

improvement act prohibits the discharge of

matters injurious to the sewers, such as

waste wash-water from galvanizing works,

refuse from tar distilleries, breweries, color,

paint and varnish works.

Legislation in Hamburg, Germany

Herr Ferdinand Sperber, Baudirector of

Hamburg, stated:

In Hamburg, as in the whole German Empire,
the operation of certain kinds of factories requires
a permit, according to par. 16 of the Imperial In-
dustrial Regulations. For the most part factories
with dangerous sewage also come under par. 16,

so that at the time of issuing the permit for these
operations definite assessments for handling the
dangerous sewage may be made before conveying
same into the public sewers.

Naturally it happens that in spite of that fact,
untreated industrial sewages, and especially di-
luted acids, are conveyed into sewers. According
to the experience on this side the conveyance of
such sewages is mainly a danger for the workmen
engaged in sewer operations, while damages to the
sewers due to same are hardly known. It must be
added, however, that the Hamburg sewers are
made out of the best glazed stoneware pipes (in
contrast to the ordinary cement pipes) and out of
only well-baked bricks which are walled up in
cement mortar.
Sewage purification plants, especially biological

establishments, must in the interest of the com-
munity naturally be protected against the intro-
duction of sewages of single operations, which
might damage the whole method of operating the
plant. The provisions referring to this, which have
been Issued for Bergedorf, for example, for the pro-
tection of the Hamburg biological sewage purifica-
tion plant, are herewith enclosed.

In the interests of industry provisions for the
preliminary treatment and exclusion of sewages are
naturally to be thoroughly tested in the different
cases, as it may well happen that two sewages
cominp from different operations, which would in
themselves be injurious, are, however, neutralized
in the preliminary purification tanks of the sewage
purification plant and in this way become harmless
for the operation.

The industries which are mentioned in

paragraph 16 of the Imperial Industrial

Regulations are: Plants for distilling

petroleum, plants for preparing coal-tar

from brown and black coal, all sorts of

chemical factories, chemical bleaching,

starch factories, glue, fish oil and soap boil-

ers, bone-burners, bone-driers, bone-boilers,

bone-bleachers, tallow-renderers, abbatoirs,

tanneries, flaying-houses, fertilizer fac-

tories, spent fish-oil factories, plants for

distillation or elaboration of tar, plants in

which pulp is made from wood or other

similar fibrous material in a chemical man-
ner, establishments for drying and salting

untanned animal hides and galvanizing

plants.

Bergedorf Regulations

The provisions governing these industries

in the Bergedorf are as follows

:

Industrial plants whose sewage is capable of en-
dangering or damaging the sewers and sewage
purification plants, on account of its abundance or
character may be refused connection to the sewers
by the community of Bergedorf, or, as far as pos-
sible, permitted under special provisions to be fixed
according to conditions, in agreement with the
Board of Health, the industrial inspectors and the
building commission, department of sewers. A spe-
cial tax corresponding to the amount of sewage'
may be imposed for the cost of operation, and also
the obligation to make good any damage caused
by the handling of this sewage. The prohibition
of the connections being made or limitations or re-
strictions to be Imposed shall be incorporated In

the permit record, in the case of a plant to receive
a permit from the police In accordance with indus-
trial orders paragraphs 16 and 25. In the case of
plants not subject to permit from the police on In-
dustrial matters the limitations and restrictions
that may be required shall be designated by the
community authorities In aereement with the above-
mentioned departments and shall be turned over to
the entrepreneur as conditions when the building-
police Issue the permit to operate the plant. In all

cases the right is reserved to change or add to
these conditions.

Connection shall not be denied or refused to
those industrial plants now connected or once con-
nected to the sewer-system, as long as the pre-
scribed conditions, or those that may be prescribed,
as regards the character of the sewage or its
purification are held to and as long as no marked
change is apparent in the character or quantity of
the sewage.

Regulations in United States

The table given shows the regulations in

force concerning substances not admitted to

the sewers in several American cities, in

addition to which the following data were
obtained

:

Atlanta, Go.—Permits for sewer connec-
tions from industrial establishments are
only granted after an examination of the
plant by the city authorities, and a decision

reached that the wastes are suitable for ad-

mission.

GloversviUe, N. Y.—The principal indus-

try of GloversviUe is leather tanning, and a
city ordinance requires the factories to con-

struct and maintain proper tanks for the

settlement of the trade wastes prior to its

admission to the sewers.

Reading, Pa.—Before the construction of

the present sewage treatment works it was
recommended that gas house wastes should

be treated by the company producing them,

and that wastes from hat factories should

be screened or settled to remove fibers.

Syracuse, N. Y.—The officials of this city

believe that certain trade wastes of that

city which are antiseptic should be excluded

from the sewers.

Worcester, Mass.—Due to trade wastes

the sewage of this city has an acid reac-

tion and the sewage treatment works are

designed and operated to meet this special

condition, the policy of the officials being

that as industry is the life of the city the

municipality should pay the extra cost of

special treatment of the sewage.

In a paper presented to the Engineers'

Club of Pennsylvania, June 10, 1909, Frank
A. Barbour stated that trade wastes should

be treated prior to discharge into sewers so

that suspended solids should be reduced to

300 parts per million and the fats to 200

parts per million ; that abnormal acidity or

alkalinity should be neutralized and pro-

nounced antiseptic properties removed, and

that provision should be made for approxi-

mate uniform discharge. He also suggests

that analysis of the various constituents of

trade wastes may show that some can be dis-

charged directly and only a part may re-

quire treatment.

Conclusion

Trade wastes having the following char-

acteristics should not be admitted to the

sewers without sufficient treatment by the

producer to remove the objectionable fea-

tures :

1. Containing substances which will form

deposits in the sewers or adhere to the in-

terior surfaces.

2. Containing inflammable substances.

3. Steam or excessively hot liquids.

4. Acids of sufficient strength and volume

to injure the fabric of the sewer.

5. Containing substances which will

seriously interfere with the operation of a

sewage treatment works.

The admission to the sewer system of

trade wastes which would increase the cost

or decrease the efficiency of sewage treat-

ment is a matter of policy to be determined

by the local conditions. In some cases it

may be advisable to encourage industry by

the municipality paying the increased cost

at the sewage treatment works. In other

cases a fee may be charged for the admis-

sion of such wastes, and under certain con-
ditions it may be advisable to require the
producer to remove the objectionable char-

acteristics by partial treatment before dis-

charge.

In framing legislation to meet these re-

quirements it is advisable to secure to the
municipality the right of entry upon manu-
facturers' premises and to require the pro-

ducer of trade wastes to show the inspectors

what is done with the wastes rather than
to require them to collect evidence which is

frequently very difficult to obtain in a suf-

ficiently definite form for presentation in

court, if that proceeding becomes necessary.

Rectangular Fire-Service

Reservoir

Auxiliary Structure Built above Ground, Fed by

8-Inch Artesian Well

By W. G. POTTER
Engineer, Department of Water and Sewer Im-

provement, Aberdeen, S. D.

IMPROVEMENT of the water supply

system, costing $35,000, involving the

construction of a rectangular reinforced-

concrete reservoir, fed by an incased arte-

sian well, 1275 ft. deep, has been completed

in Aberdeen, S. D., a town of about 12,000

population. Located on flat prairie land,

the variation in elevation over the entire

town is little more than 10 ft. It has no

available streams suitable for either water

supply or sewage disposal, but is fortunate

in being situated in the artesian belt of

South Dakota.

The artesian flow is found at two levels,

one about 1000 ft., the other about 1270 ft.

deep. The first flow was originally strong,

but so many private wells have been driven

to it both in the city and on the farms

through the surrounding region, and the

waste is so great that the pressure is grad-

ually diminishing. The lower flow, how-
ever, has been used comparatively little ex-

cept by the city, and no diminution in vol-

ume or pressure has yet developed. The
city water supply is derived from six wells

to this flow, and for domestic purposes the

supply is ordinarily ample. One 8-in. well

alone has a flow of 2300 gal. per minute,

with a hydrostatic pressure of over 200 lb.

The distribution system, however, is

mostly of small pipe, involving large fric-

tional losses, and in case of fire or of the

heavy drain of the summer sprinkling

hours, the supply is not ample to maintain

the pressure for any great lengih of time.

The writer was retained to design and con-

struct a reserve storage, to be used only in

case of low pressure.

It was, of course, desirable to utilize as

much as possible the natural pressure for

all ordinary domestic service. The usual

hydrant pressure, direct from wells, is 40 to

60 lb., at night occasionally running up

nearly to 100 lb., so that the new system

will provide altogether . for a reserve or

"booster" supply. On account of the ex-

treme climate in the winter, and of the

large size^ cost, etc., of a steel stand-pipe,

that type was rejected in favor of a large

concrete reservoir, supplied by an inde-

pendent well.

Reservoir above Ground

This is a cased well 1275 ft. deep, 8 in. in

diameter through the surface flow, below

which it is 6 in. Its flow is about 1200 gal.
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per minute, with a hydrostatic pressure of

about 200 lb. Because of the extreme shal-

lowness of the storm sewer at this point, the

enclosing reservoir, which is from 23 to

24 ft. high, is only about 5 ft. in the ground,

a filled berm rising 10 ft. above the ground.

The reservoir is rectangular, 80 x 100 ft,

divided into two compartments, each hold-

ing 600,000 gal. The outside walls are 12

in. thick at top and 24 in. at bottom and
are strengthened by pilasters tapering

from 6 in. to 24 in., spaced 10 ft. The cen-

ter wall is 12 in. thick at top and 30 in. at

bottom. The roof is a 4-in. slab resting on
12 X 16-in. beams, supported by 18-in.

square piers, spaced 20 ft.

With the exception of the floor, which is

8 in. thick and of a 1:5 mix, the structure

is built of 1 •Ay2 gravel concrete. Although
the gravel, which was taken from Lake
Kampeska, below the water level, is very

fine, it is remarkably clean and, after

screening, formed a dense, solid concrete.

The entire structure is heavily reinforced

with square cold-twisted bars of the W. B.

Hough Company make. The total weight
of reinforcement, including the wire mesh
in the roof slab, is more than 50 tons.

Operation

Water enters each half of the reservoir

through an 8-in. main running from the

Power for the pump house is furnished
by the local light and power company over
two independent circuits. It is proposed to

run one or two of the pumps ordinarily,

keeping the third in reserve for possible

breakdown or emergency. Two pumps will

furnish 2000 gal. per minute at 100 lb.

pressure at the pumps, or at about 80 lb.

anywhere in the fire limits.

The cost of the entire improvement was

about $35,000, divided as follows: Arte-
sian well, $5800; reservoir complete, with
piping, gates, etc., $19,000; pump house
complete, $8600; 12-in. and 16-in. mains
connecting the reservoir with the larger
distributing mains of the city, $1600.

Municipal forces performed the entire
work of the improvement, being aided in.

the work by the helpful policy of the city

commission.

Deficiency in Personality Responsible for

Engineer's Failure to Receive Recognition
Professor Swain States Qualities Necessary for Leadership and Com-
pares Engineer's Fitness with That of Lawyers and Business Men

HOLDING that if engineers do not re-

ceive proper recognition for their abil-

ity, there are natural and ascertainable rea-

sons, Prof. George F. Swain, of Harvard
University, in an address before the Ameri-
can Institute of Electrical Engineers, on
Feb. 17, found that, on the whole, engineers

are deficient in clarity of thinking as com-
pared with lavsvers, and in both clarity of

thinking and breadth of view as compared
with lawyers and business men. These
prime qualifications for leadership are but
two of many essentials—all of which can be
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THE COVERED RESERVOIR IS DIVIDED INTO TWO 600,000-GALLON COMPARTMENTS

well along the floor nearly the full length

of the tank, with openings at various
points to distribute the inflow. Two 16-in.

suction pipes lead to the pumps, which are
connected with the city mains. At the

maximum flow line, a reinforced overflo*
trough extends the full length on each side

of the middle wall, leading through the wall

at one end and then down to the storm
sewer. In service the water is kept at a

slight overflow in each compartment all the
time in order to insure it against freezing
and possible stagnation. The quantity not
needed to maintain this overflow is turned
directlj' from the well into the city mains,
to increase the usual pressure. Water
may thus go to the reservoir, to the mains
direct, to the sewer or to all of these at the
same time.

An 8-in. cleanout is also arranged in

each compartment with gates outside, by
which either half may be emptied while the
other half is maintained ready for service.

The inner surface of the reservoir was
plastered with cement plaster and then
painted with several coats of asphalt paint.

The pump house, of brick and tile con-
struction, 37 X 20 ft. inside, consists of a
main room and three small rooms—for
coal, oil and office. The coal used is merely
for heating the building during cold
weather. Three two-stage centrifugal
pumps, each with a capacity of 1000 gal.

per minute at 100 lb. pressure, constitute
the equipment. Each is operated by a
2200-volt alternating-current motor.

included in the words "knowledge" and "per-

sonal qualities." Other personal qualities he
considered necessary were character, pres-

ence, tact and ability to handle men.
While he conceded that these qualities are

to some extent inherent, he believed that,

more or less, they were susceptible of de-

velopment, and he, therefore, urged that

engineers use their influence to have en-

gineering curricula changed so as to place

greater emphasis on fundamentals, and to

have the young men broaden their horizon

by taking an interest in history, literature,

psychology and other lines which give a
grasp on the problems of life. He believed,

too, that efforts should be made to present

the advantages of an engineering career to

the ablest of our young men so that more of

them would go into engineering instead of

into law, as they do now.
Professor Swain spoke as follows

:

Why the Engineer Fails of Recognition

It is an opinion that is very widely held,

and particularly among engineers, that the

engineering profession is not appreciated at

its full value, and that the engineer does not

receive the recognition in public life and as

a leader that his attainments entitle him
to receive. In times past I have not hesi-

tated on various occasions to raise my voice,

feeble though it may be, in support of that

proposition. I have not changed my views

at all. However, it seems to me that possi-

bly by emphasizing it continually, we may
overdo a little bit that aspect of the matter,

and I am, therefore, going to ask you to-

night to take a different point of view with
me, and to inquire, if the engineer has not
his recognition, what the causes for it are,

and how they may be remedied.
Of course, as a purely professional

worker, the engineer is always necessary
and will always be called upon to do engi-
neering work. Moreover, statistics show
that the remuneration which engineers re-

ceive is as large as that received by mem-
bers of the other professions, on the aver-
age. It is a question of supply and demand,
and the engineering profession is not over-
crowded. I feel certain of this from my ex-

perience in having turned out a great many
young men year after year, and having
placed them in positions.

Money and Happiness

Moreover, happiness and content, real

success, service to mankind and to a man's
family, do not depend upon money, and are
not measured by dollars and cents ; they can-

be obtained just as well when the remunera-
tion is moderate as when the remuneration
is very large, and engineers, as a rule I be-
lieve, receive compensation suflicient to en-
able them to live comfortably.

In my opinion, in recent years the respect
paid to the engineer, if measured by finan-

cial remuneration, has increased, and engi-

neers now frequently receive very large

fees, fees that 25 or 30 years ago would have
been considered almost out of the question.

However, those fees are not as large as those
received by lawyers or doctors, of course,

for the reason that the engineer does not
appeal to sentiment, which is so potent a
factor in the other professions. I presume
that fear, love and avarice are the most po-

tent emotions. The law appeals to all of

them. Medicine appeals to fear and love.

Engineering appeals to none of them. An-
other potent factor in the human being is

vanity. Architecture appeals to vanity.

The architect can easily convince his client

to put up a costly and luxurious building,

upon which he receives his percentage, the

percentage increasing as the work is less

and less necessary. (Laughter.) The ar-

chitect rightly puts a tax on luxury.

However, these matters will take care of

themselves. We are chiefly concerned here
with the status of the engineer as a leader

in the community, as a moving force, as an
administrator or executor, who leads in the
solution of great problems.

Qualities for Leadership

The suitability of a man for leadership

depends upon two things—^his knowledge
and his personal qualities. Most of the

great undertakings today involve engineer-
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ing; most of them, to a very great extent.

We recognize this. We know that we live

in an age of applied science.

Law and business are. equally necessary
in the solution of these undertakings. There
is no more reason, inherently, and no less

reason, why the engineer should lead and
be the employer any more than why the
lawj'er or the business man should lead and
be the employer. It gets down, therefore,

in the end, to the matter of personal char-

acteristics. The lawyer or business man
with personality can easily lead, and can
hire the engineering brains and knowledge,
just as the engineer, if he have the person-

ality, can lead and can hire the legal and the

business brains and knowledge.
If, therefore, the engineer does not lead,

it must be because he lacks personal qual-

ities, and if he lack the personal qualities,

he ought not to lead. There is no mystery
about it, no injustice. By personal qual-

ities I mean character, presence, tact, abil-

ity to handle men, breadth of mental vision,

mental training.

Some of these qualities are inherent, and
others are developed, more or less, by train-

ing and experience. There is no reason to

believe or to assume that one class of men
in the same country and at the same epoch

are inherently superior in regard to per-

sonal qualities to any other class. Have we
any reason to suppose that the engineers

are inherently superior to the members of

other classes in this country? It does not

seem to me that we have. What indications

there are might be considered to point the

other way.

Best Men Take Up Law

This is a matter upon which a person can-

not speak at all positively or dogmatically,

but I have talked with a good many college

graduates as to what becomes of the men
in their classes, and I have been rather in-

terested to find that they almost all tell me
that the ablest men in their classes go into

law or into business. One thing, therefore,

we must do is to induce young men of abil-

ity and character to become interested in

engineering and embrace it as a profession.

We can all of us do something in that direc-

tion.

The problem is then reduced to this fur-

ther question, whether the personal qualities

that come by training, or are developed by

training and experience, give to engineers,

to the engineering profession, pre-eminent

qualifications for leadership. Those qual-

ities which are influenced by training and
experience are mental grasp, ability to rea-

son, capacity to di.scern truth, desire for

truth, and ability to deal with the human
element. It is generally claimed that the

engineer should be particularly fitted, not

only by his knowledge, which matter I have
already referred to and disposed of, but by
his training, making him able to think

straight, to have a breadth of view to dis-

cern the truth, a desire to get at the truth,

and the ability to know the truth when he

has got at it.

Do Engineers Think Straighter than
Lawyers or Business Men?

Now, how true are these claims? Do en-

gineers think straighter than lawyers or

business men? No positive statements can

be made. Of course, I am speaking gener-

ally, and there are exceptions to any state-

ment that can be made, but I doubt whether
engineers as a class think straighter than

lawyers, especially, or the well trained and

experienced business man. The training
of the lawyer in the exact meaning of terms
is one of the most important factors in

making him think straight. We all know
that misunderstandings and errors in rea-

soning come about because the exact mean-
ings of the words or terms we use are not
understood. The lawyer is continually con-
cerned with getting at the exact meaning
of words. In drafting statutes, in drawing
wills, in all his varied work, that is one of
the practical courses of discipline which he
goes through and there could be no better

discipline.

Moreover, no man understands a question
if he can only state it from the positive

point of view, he must also be able to state

it from the negative point of view; he must
see not only what it includes, but what it

excludes; he must see not only the argu-
ments in favor of it, but the arguments
against it. In that matter, the lawyer has
a most excellent training. When he assumes
a case he puts himself in the position of his

adversary and exerts his wits to the utmost
to discover the weak points in his own case.

He tries to discover every argument that
can be brought up on the other side, and
then prepares himself to meet it. I some-
what question if engineers in their experi-

ence go through quite as good a mental dis-

cipline as that, or whether in the school-

room they get anything that is quite as good
a mental discipline.

I think, therefore, that the legal train-

ing and experience, on the whole, train

men better to think straight and reason

logically than the engineering training.

The single objection to the legal training is

that the lawyer is apt to become an advo-

cate. But still we all know that there are

many, very many, capable, high-minded
lawyers who will not take a case unless

they believe that they have the right.

Breadth of View

Now, how about breadth of view? Can
we say that the engineer's training and
experience give him greater grasp of sub-

jects and greater breadth of view than
those of the lawyer or the business man?
Here again there may be doubt, but I sim-

ilarly question whether today, and in the

past, the training of the engineer has given

him as m.uch a grasp of subjects and a

breadth of view as the training of the law-

yer and the business man. I fear that the

engineer concerns himself in college, and
after college, too much with the minor
technical details of his profession, and does

not accustom himself to study, does not

take interest enough in the consideration of

the broad questions affecting the commu-
nity in general. I know that is so in the

colleges. I know that the young men get

interested in the purely technical details,

and that it is very difficult to get their

minds away from these things to any large

extent.

I am a great believer in the business

man, and I believe that his experience,

bringing him in contact, as it does, with

law, with engineering, with all the varied

activities of life, is a very excellent train-

ing. I should like to see more engineers in

Congress, I should like to see an engineer

become the President of the United States,

but I should like to see, for once, a really

good business man in the presidential

chair. (Applause.)

Instead of complaining, then, although it

is true, that the engineer is not recognized,

I urge that we try to realize that there is a

cause for it. We live in a world of natural
law. For everything that is, there is a
cause, not only in the physical world, but in

the mental and the moral. Let us find the
cause, if the engineer be not recognized

and the remedy.
Among the things I think we can do are

the following: We can exercise our influ-

ence to bring the facts in regard to the en-

gineering profession, its possibilities, the

high character of its work, to the attention

of our students and to induce the able

young men of the coming generation to em-
brace the engineering profession. In the

second place, we may influence technical ed-

ucation and try to secure a broader curricu-

lum, with more attention to fundamental
principles and less to technical details which
the graduate must learn in the field after

he graduates and which he can learn a

great deal better there than in school. Let

us insist on a training in the English lan-

guage, so that our engineers shall not only

be able to speak and express themselves

properly, but be able to write a proper re-

port, and therefore impress upon people

with whom they come in contact that not

only are they qualified in their engineering

specialty, but that they are able to mix with

men and deal with large questions in a com-
prehensive way.

Narrowing Tendency of Mathematics

I agree entirely with what has been said

in regard to mathematics. I think the fact

that engineering is to so large an extent a

mathematical subject is one of the main
reasons why the engineer is not recognized.

In my opinion, there is scarcely anything

that tends more to narrowness of view than

dealing all the time with problems that can

be solved only by rigid mathematical

processes, because the great questions

which confront us are not mathematical

;

the data are shifting, variable, and the hu-

man element comes in. Therefore, the man
who is accustomed to solve his problems by

mathematics, and can only do the solving in

that way, finds himself at a loss in the

practical affairs of life—mathematics do

not apply. We should seek to broaden the

minds of our engineering students by study

in history, literature, psychology and other

subjects which give a broad outlook upon

life.

I urge, therefore, that in these ways we
help to give the engineer of the future the

personal qualities for leadership. We may
rest assured that if he is possessed of these

qualities, leadership will come to him.

Limiting the Size of Heavy Motor
Trucks and their loads, an ordinance re-

cently formulated by the city of Chicago

law department provides among its re-

strictions that all trucks shall have rubber

tires overlapping steel tires; that the

weight of vehicle and load shall not exceed

750 lb. for each inch of tire width, the

maximum weight allowed being 28,000 lb.

;

that for freight-carrying purposes no truck

shall be more than 90 in. wide or 26 ft.

long, and that for passenger-carrying pur-

poses, 81/2 ft. should be the maximum
width. Speed of trucks is to be based on

capacity and will range from 6 to 12 mi.

an hour. Loads shall not project more

than 4 ft. past the rear end of the truck,

except during early morning hours and late

at night. The ordinance has been pre-

sented to the city council judiciary commit-

tee, and a copy, to the local transportation

committee.
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Microscope as a Check on Construction
Fourth in a Series of Six Articles—Demonstrating the
Quantitative Mechanical Analysis of New or Old Concretes

By NATHAN C. JOHNSON
Engineer of Tests, Raymond Concrete Pile Company, New York

Copyright 1915 by Nathan C. Johnson

IN ANY examination of concrete con-
structions where the quality of the

product may be in doubt, the detection and
localization of serious defects are matters
of prime importance. In preceding papers
certain imperfections as revealed by mi-
croscopic examination of typical samples
of the mixture have been dealt with. In
this article the detection of weak and faulty
mixtures, resulting from either dishonesty
or carelessness in field mixing, will be con-
sidered, with special reference to their
bearing on the failure of completed struc-
tures.

Control Needed

The more the import of even a single
failure is considered, the more desirable it

seems that some means of controlling the
product should be at hand during the mak-
ing of concrete, instead of waiting until it

is too late before serious defects at critical
points are detected. Further, in case the
work is done under contract and there
should be suspicion that materials were
being used in improper proportions, as, for
instance, too great a quantity of aggregate
for the quantity of cement, it is very de-
sirable that some meai^ other than a tally
of empty cement sacks be available to de-
cide the disputed point. Or, in case of the
collapse of a concrete structure, it is highly
advantageous in the determination, of
causes that the proportions and quality of
the set concrete should be known, inde-
pendently of the specifications that were
supposed to govern its building, or of the
honest beliefs of the constructor, for speci-
fications usually are interpreted generously,
.and all mankind is prone to inadvertent
error. Many other uses suggest themselves
for a reliable, simple method of analysis,
which will be applicable either to old or
new concretes, according to the needs of
individual cases.

It requires but a little reflection to see
that a variation of the same sort of micro-
scopic examination that has previously been
demonstrated will furnish not only the de-

sired check on construction, both in ma-
terials and methods, but also the means for
a quantitative analysis of practically any
concrete of any age. In the latter applica-
tion, it is necessary at the outset to make
certain assumptions, but if they are proved
correct by the results of the actual analysis,
they may be considered to be justified.

Assumptions Made

In Article 1 of this series, a surfaced
section of a field concrete was shown, and
the structure of this section was held to
be representative of the structure of the
entire mass, on the ground that it was a
random section. In the micro-photographs
of mortars in Article 1 and in the articles
following, the same assumption was made,
and it is fair to assume that this is cor-

FIG. 16—SURFACED SPECIMEN OF CONCRETE
One-fourth Natural Size

FIG. 17—PHOTO OF SPECIMEN CROSS-RULED

One-half Natural Size

rect, provided other sections from different

parts of the same structure are examined
without showing too great a variation. Ex-
perience seems to demonstrate that where
proper care in mixing and placing has been
exercised, there is but slight variation in

sections from different portions of any
given structure. This applies equally to

gross and to micro-structures. On the

other hand, where carelessness has pre-

vailed, sections are quite dissimilar, so that

a sufficient number of samples must be sec-

tioned to get a proper average. The ob-

taining of representative data is a first

principle in any work.
Granting, however, that representative

samples are obtained, and that the random
surfaces are typical of the mass, it is then
necessary to make the further assumption
that areas are equivalent to volumes, both
as regards the large aggregate, the small

aggregate and the cement, both hydrated
and unhydrated. It is evident that this

must be true if the first assumption is

correct, i. e., that the surfaces obtained are

typical of the structure of the mass. And
if this second assumption is true, it is pos-

sible to obtain in a gross section the ratio

of volume of [large aggregate] to volume
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FIG. 18—PHOTO-MICROGRAPH OF SPECIMEN OF

FIG. 17

Enlarged to 20 Diameters

of [sand -f (cement -|- water -|- air) ] and
in a small section, containing no large

aggregate, it is possible to obtain, by using
the microscope to give an enlarged image,
the ratio of the volume of [sand] to volume
of [cement + water + air]. This is the
basis of this method of analysis.

Analysis Demonstrated

In order to demonstrate the correctness

of these assumptions by the working out

of the analysis, it will be simplest to use

a laboratory-mixed concrete for a trial.

Fig. 16 shows a sectioned lump of such
a concrete about 8 in. on a side and weigh-
ing about 10 lb. This cut is about one-

quarter natural size. The characteristic

wide dispersion of aggregate, which has
become familiar in the examination of other
concretes, is evident at first glance.

Fig. 17 shows a portion of the same sec-

tion, enlarged to half natural size. Even
the smaller aggregates are plainly seen.

It will be noted that these smaller grains,

also, are out of contact with each other.

Evidently any void determinations that

were made on these aggregates would most
certainly be wide of the mark, so far as

the present inter-aggregate volumes are

concerned.

In Fig. 18 a magnified portion of the

same surface is shown photographed
through the microscope. All of the large

aggregate has been excluded, as even a

portion of one of the larger pieces would
completely cover the field. The "rocks"

showing in this picture are sand grains,

as has before been pointed out. Character-
istically, even the smallest of these are
widely dispersed, with large lumps, or

groups of particles, which are unhydrated
cement, lying between them just as in other

concretes that have been previously exam-
ined. These features have doubtless long

since become so familiar to readers of this

series as to be instantly recognized.

Determining Areas

Evidently, by means of magnifying with
the microscope, even the smallest kind of

sand grains may be rendered not only dis-

tinctly "isible, but as of such size that their

areas can be determined by appropriate
means; and going a step further, the ratio

of their combined areas to the area of the
total field can be had by simple addition.

Further, when this addition is completed.
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FIG. 19—COMPOSITE PHOTOGRAPH FOR DETERMINING SAND VOLUMES; 23 DIAMETERS

subtraction of sand areas from the total area
of the field (a convenient circle) will give the
area taken up by [cement (hydrated or un-
hydrated) + water -|- airj. Or calling areas

equal to volumes in each case, this arith-

metic gives directly the ratio of [sand]
volume to [cement + water + air] volume.
Ratios determined in this manner for a

number of fields sufficient to give a fair

average, should give, as an average, the

true ratio of the volume of [sand] to the

volume of [cement + water + air] in any
concrete.

To take the actual case : As the simplest
way of determining areas, rule the surface

of Fig. 17 into small squares. By counting
the squares taken up by the stones and
deducting from the total number of

squares, the ratio of volume of [stone] to

the volume of [sand + (cement+ water +
air) ] should be obtained. This is found to

be as 67 to 144, or the volume of the stone

is 46.5 per cent of the mass.
In determining sand volumes, the proced-

ure is slightly more complicated. In Fig.

19 is shown a composite photograph ob-

tained by matching together a number of

small photographs, taken at low power
through the microscope and with a co-or-

dinate .screen in the eye-piece to give the

section lines. The actual surface area on
the specimen covered by this photograph
is 100 sq. mm., or a square 10 mm. on a

side; and as this area is very small, it would
be necessary to secure a proper average
to cover several such areas. For the pres-

ent, however, an illustrative case only is

desired, so that this one area will suffice.

It is evident also that in counting areas in

such a field, the percentage of error will

be proportionately low as the degree of

magnification is increased. For this rea-

son, and also in order that the very smallest

sand grains may be taken account of, a
magnification of about 60 diameters, rather
than the lower power here used, is usually

desirable. In this manner, by counting the

sand areas and deducting from the total

area of the field, the ratio of volume of

[sand] to volume of

air] is obtained.

Data Needed

There are now but three other determin-
ations to be made, in order to have full

data. These are: (1) the weight of the
specimens, large and small, preferably in

grams; (2) the volumes of the specimens,
large and small, preferably in cubic centi-

meters, and (3) the specific gravities of the
sand and stone, determined from samples
dislodged from the mass. The specific gra-

vity of sand and stone can usually be taken
as 2.65, thus omitting the exact determina-
tion, unless the character of the materials

should be such as to make it seem desirable.

The complete data, then, are as follows:

Ratio of volume of stone to (sand -[-ce-

ment + water -J- air) . Ratio of volume of

sand to (cement -f water -j- air)

.

Weight of large specimen, including stone.

Weight of small specimen of mortar
only.

Specific gravity of sand.

Figuring Sample in Question

These are all that are needed. The cal-

culations are as follows taking sample of

mortar from between large aggregates for

micro-examination : Weight of sample,

1680 grams; displacement of sample, 800
cc; by count, 423 squares are sand, out of

a total of 896, or 42.75 per cent of volume
of specimen.

Then, 0.4275 X 800 = 342 cc = sand vol-

ume ; and weight of sand = 342 X 2.6 = 889
grams, where 2.6 is the specific gravity of

sand.

Therefore the weight of cement, water
and air is 1680— 889 = 791 grams ; and
the volume of cement, water and air, 800

—

342 = 458 cc. The weight of entrained air

in sample is negligible.

Therefore

:

Let X = volume of water and air in

sample,

then 458 x = volume of cement in sample.

FIG. 20—MICROSCOPE AND LIGUNTING FOR INTEGRATING SAND AREAS
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and (.458 x) 3.1 (sp. gr.)= weight cement

in sample,

or, since the specific gravity of water is

unity

791— (458 x)% = x

ov X = 291 cc.

and 458— 291 = 167 cc = volume of ce-

ment in sample.

Moreover, the ratio of sand to cement is

expressed by 342:167: :2.08:1, and the

ratio of air and water voids is 291 :800 =
36.4 per cent.

Turning now to the other data, it has

been found that the weight of large sam-

ple = 4625 grams; volume of large sam-
ple = 2100 cc, and, by count, that 67 out

of 144 squares are stone. Hence the per-

centage of stone is 67:144 = 46.5 per

cent, or the volume of stone in sample is

0.465 X 2100 = 977 cc; and 2100 — 977 =

The special attachment provided for per-
forming concrete analysis is shown in Fig.
21. This is placed in position at the upper
end of the camera, where the plate-holder,

or ground-glass screen is usually inserted.

As is evident from the photograph, it is

nothing more than a circular ground-glass
screen set into an extended wooden table,

the surfaces of the two being flush with
each other. On this table runs a polar

planimeter, by means of which the pro-

jected images of the sand grains (sketched

in ink for illustration) may have their

areas rapidly integrated. A little brake on
the register wheel of the planimeter, re-

leased by the natural position of the index
finger when guiding the tracing point, and
applied by raising that finger, prevents slip

in moving from one image to another. By
means of this simple attachment a series

FIG. 21—SPECIAL INTEGRATING TABLE FOR MEASURING SAND AREAS

1123 cc = total volume (sand and cement
+ water and air) in large sample.

But it has been seen above that in 800
cc of (sand + cement + water + air)

there are 342 cc of sand. Therefore, in_

1123 cc there are:

(1123/800) X 342 = 504 cc of sand. .

Hence the ratio of volume of stone to vol-

ume of sand will be 977:504: :2.01 :1 =
ratio stone to sand.

Therefore, the concrete was mixed in

the proportions 1:2.08: (2.01 X 2.00) =
1 :2.08 :4.02, or, approximately, 1 :2 :4.

Planimeter Simplifies Work
In the foregoing demonstration, cross-

section ruling was employed to give the
relative areas of the various aggregates.
This method was advanced for the sake of

clearness and simplicity, but it is entirely

too cumbersome for practical work. A
more rapid and accurate way is to inte-

grate the areas of the large aggregate di-

rectly from the sections, by the use of a
planimeter, and to determine the areas of

the small aggregate by the same means, in

conjunction with the apparatus shown in

Fig. 20 (manufactured by Bausch &
Lomb).

This apparatus, although adapted to

many purposes, was designed particularly

for cement investigation, with special at-

tachments for the ready performance of

concrete analyses. As will be seen, it con-
sists essentially of an ordinary microscope,
tipped into the horizontal position; a verti-

cal camera bellows attached to the eye-piece
of the microscope through the medium of

a prism, and a hooded nitrogen-tungsten
incandescent lamp arranged to throw an
oblique beam of light on the mortar speci-

men, held in place on the microscope stage.

By the use of oblique light, color values
are retained in the projected image, so that
aggregates can be differentiated from ce-

ment.

of successive surfaces may be integrated

without individual readings, this total area

being deducted from the known area of the

field circle on the ground-glass, multiplied

by the number of fields taken.

Weak Specimens Present Difficulties

Certain difficulties are presented in this

analysis by the specimens themselves. As
was pointed out in Article 3, some con-

cretes are of such poor quality that the

sand grains, untouched by cement, fall out

in the processes of grinding and polishing.

When such a concrete is encountered, it

is necessary to boil the specimen in a solu-

tion of Canada balsam in chloroform, and
allow the balsam to harden before grinding

and polishing, in order that all the particles

may be held in place. Moreover, such con-

cretes usually present the added difficulty

of very fine aggregates, but this is readily

overcome by increasing the magnification.

Such an increase renders the work slower,

but has added advantages in reducing the

factor of error.

The next article in this series will ap-

pear in the issue of March 6.

Danish Pebbles for Grinding Sand-
Cement have been supplanted at the Ar-

rowrock Dam by lava rock chunks of

roughly cubical form found along the Gov-

ernment railroad within 15 mi. of the dam.
The Reclamation Record states that after a

few hours in the mills the angles are worn
off and the pieces assume a shape like the

ordinary pebble. They are believed to be

equal or superior to the Danish pebbles, as

they are heavier, break up less and wear
longer. A plentiful supply exists on Gov-
ernment land where slides have broken the

rock into pieces of the desired size. The
Danish pebbles cost $26.25 per ton at Boise,

while the lava costs $2 per ton for pick-

ing up and 50 cents per ton for sacks,

which wear out quickly.

Importance of Grades In-

creases with Betterment
of Road

E. B. McCormick of Office of Public Roads Shows
This to Be True—Other Findings Based on

Government Dynamometer Tests

THAT light grades are of more impor-
tance for good hard roads than for

those with a soft surface was one of the
points brought out by E. B. McCormick,
mechanical engineer of the Office of Public
Roads, in a paper presented recently at the
annual meeting of the American Society of
Agricultural Engineers. In his paper Mr.
McCormick outlined the work being done
by the Office of Public Roads in the study
of the effect of road surface, grade, width
of tire and the like on the draft. He de-

scribed the dynamometer tests run over
various roads before and after improving,
and presented dynamometer diagrams for
different road surfaces. These indicated

clearly the greater proportional extra draft

for starting a load on hard roads than on
soft. A number of diagrams prepared from
the various test figures indicate that the
increase in draft on grades is about 20 lb.

per ton of load per cent of grade, irre-

spective of the road material or its condi-

tion, or of the tire width. This being the
case, whereas the level-grade drafts, which
he has derived from his tests for the differ-

ent road surfaces, vary widely, a 15-per
cent grade is required to double the level-

grade draft on a loose-sand road, while a
2-per cent grade will practically do the same
on a road of Belgian block. Notes from
Mr. McCormick's paper follow:

Investigations Being Made

The work now being done by the Office of

Public Roads includes investigations into

the effect of road surface, grade, width of

tire, diameter of wheel and size of skein on
the draft. In connection with this work
there are being carried preliminary and
final tests on post roads being constructed

in various localities of the United States

under the supervision of the office. The
method of conducting this work is as fol-

lows:

Preliminary tests are run over the en-

tire length of the road before improve-

ment is started, and the average draft

required and average horsepower exerted

over the entire route are calculated. After

the completion of the improvements, final

tests are run using the same load and width
of tire, and wherever possible, the same
team and driver. The relative drafts in

the two cases afford a means of measuring
the effect of the improvement as a whole^

In this calculation no account is taken of

changes of grade, relocations, etc., the de-

sire being merely to secure the general

saving effected by the improvement. An
analysis is made, however, of each road,

sections are taken out where changes have
been made in grade, and where the type

of surface has been changed, and calcula-

tions are made showing the effect of any
particular improvement. In each case,

from two to eight different widths of tires

are used in the tests.

Other work that is projected, but on

which very little has been done as yet, is

an investigation into the effective pulling

power of horses and mules as affected by
(a) weight of team, (b) road surface, (c)

grade, (d) continuity of effort, (e) meth-
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ods of hitching and adjusting harness and
(f) rations.

What a Horse Can Do

The dj'namometer has been equipped with
a timing device to enable calculations to be
made for the horsepower developed. It is

generally considered that a horse is capa-

ble of exerting for an extended period

22,500 ft. lb. of work per minute, instead

of one mechanical horsepower of 33,000 ft.

lb. per minute. The teams used in these

experiments exerted considerably more
horsepower than this, even over unusual
stretches of road. For instance, two horses

on one of the tests at Dubuque, Iowa, de-

veloped 3.33 hp over a stretch of 1831 ft.;

at Ames, Iowa, four horses developed 5.48

hp over a stretch of 1618 ft., and at Alex-

andria, Va., four horses exerted 5 hp over

a stretch of 1088 ft. At Dubuque, two
horses repeatedly developed, over short

stretches, more than 6 hp, in one case de-

veloping nearly 7.

The dynamometer records over various
types of road surface show that the in-

creased draft required for starting a load

varies materially with the nature of the

road surface, and that the increase in

draft is relatively greater on the harder
types of roads. For instance, on Belgian
block the starting draft may be from four
to six times the average of the run; on
brick and on block and sheet asphalt, it may
be three or four times, while in the case of

hard dirt roads, it is seldom more than two
or three times. The tests made so far on
loose sand indicate that the starting draft
will average about twice the running draft.

Drafts for Different Surfaces

The figures that have been given in the

past by different authorities for the draft
required per ton for hauling wagons over
various types of roadways, vary in the case

of hard dirt roads all the way from 69 to

224 lb. The draft on sheet asphalt varies

from 17 to 50 lb. per ton ; on block asphalt,

from 28 to 52 lb.; on Belgian block, from
30 to 50 lb. The draft required for loose

sand as given by different authorities, va-

ries from 285 to 448 lb. per ton.

The tests from which the records shown
in this article were taken, gave the follow-

ing drafts in pounds per ton on the dif-

ferent roadways: Hard dirt, 106.4; sheet

asphalt, 50; block asphalt, 52; Belgian
block, 47; loose sand, 315. In the case of

dirt roads this value is the average taken
from some fifty tests over eight different

sections of roadway, the sections averaging
about 900 ft. in length. In the case of the
pavement the results are the averages from
several miles of tests, while with the sand,
the value given is the average draft for 1

mi. In the sand 1%-in. tires were used
and on the pavement 3-in. tires, but in the
case of the hard dirt road the result is the
average of eight different tire widths rang-
ing from 1% to 6 in.

Effect of Tire Width

The question of the effect of the width of
tire on the draft is one that is being in-

vestigated in all the tests being made with
this dynamometer, particularly as regards
cumulative effect, that is to say, the rela-

tive draft after a repeated number of runs.
In order to get data on this subject, as
many as seventy-five consecutive runs have
been made over the same roadway, particu-
larly in the case of dirt and gravel roads.
Because of the large number of variables

that enter into an investigation of this

kind, it is impossible to draw conclusions

from a small number of tests, but it is be-

lieved that the work as now being carried

on is sufficient in extent to warrant elimi-

nating individual tests that show results

distinctly varying from the others of the
same group. Much work yet remains to be
done with respect to this investigation, but
computations made from the data corrected
to date are convincing that there is a defi-

nite law by which the cumulative effect of

the width of tire may be measured, and
that this law is the equation of a true para-

bola, the constants of which vary with the
road material. This variation may be suffi-

cient to change the constants for a given
width of tire to such an extent that the

curve will be convex upward for one class

of material, and convex downward for an-

other class.

Effect of Grade

In making corrections for grade it has
been customary to consider that the effect

of the grade is absolutely independent of

the road surface, and also that in grades up
to 20 per cent the sine of the angle is prac-

tically the same as the tangent. This gives

a correction factor of W/100 (or 20 lb. per

ton) for each per cent of grade. Curves

plotted from data taken from these tests

sustain this figure.

As the increased draft is a constant, and
as the draft for the level grade varies with

the road surface, it is evident that the im-

portance of grade elimination depends on

the material of which the road is to be

constructed. Referring to the figures pre-

viously given for drafts of a wagon on

various materials, it will be seen that as

315 lb. is necessary to haul a ton on a loose

sand road, it will require a grade of more
than 15 per cent to double the draft; in

the case of a hard dirt, a grade of more
than 5 per cent will be required; in the case

of sheet asphalt a grade of 2V2 per cent will

double the draft, while but slightly over

2 per cent is required on a road construct-

ed of Belgian block.

Two Years' Tests Indicate Best Treatment for

Chicago Stock Yards Wastes
Engineers of Sanitary District Publish Results of Experiments for Improving

the Condition of Bubbly Creek—Fine Screens, Settling Tanks and Filters Used

AS THE RESULT of tests conducted by
the engineering staff of the Sanitary

District of Chicago for a period of 2 yr. the

conclusion has been reached that the sew-
age from the Chicago stock yards, discharg-

ing into the notorious Bubbly Creek, can
best be treated by fine screening, sedimenta-
tion in two-story tanks, and percolation

through sprinkling filters. The results of

the experimental work were published re-

cently in a report from which these notes

were prepared. The degree of purification

increases as one, two or all three of the
processes are employed. Fine screening
alone does not appear to be sufficient and
the removal of settling suspended matter
from industrial waste is necessary, regard-

less of the allowable diversion of lake water,

the amount of which is the subject of pend-
ing litigation between the district and the

U. S. Government. In almost every case,

screens can be installed at the individual

houses, since screening is found to be more
effective on the fresh sewage. Screening
is, therefore, preferably an individual ques-

tion for each firm to solve, while sedimenta-

tion, requiring more space, can best be

handled as a community problem. The so-

lution involves not only a consideration of

the municipal and private sewers in and
around the yards and Packingtown, but also

the efficiencies of various forms of treat-

ment, the size and location of treatment
works, and the relation of different steps

in the collection and treatment in the future.

Flexibility is a prime requisite of any
process of treatment. The works should be

readily adapted to future extension and
should be planned so that they may be made
a part of a comprehensive system.

No Treatment of Sewage from Packing-
town

At present there is practically no treat-

ment of the industrial sewage from Pack-
ingtown other than a partial removal of fat

by grease skimming basins. The basins are

seldom built to retain settling material, ex-

cept at the hog houses, and these are in-

sufficient. The screens in use are very

coarse and hold back little except intestines.

At the stock yards, the Jennings screen is

handling the outflow of the Morgan Street

sewer. At the other outlets no treatment

is given.

From the sanitary standpoint the filling

of Bubbly Creek would be desirable, al-

though mere filling alone would simply

transfer the nuisance from one locality to

another. With suitable treatment of the in-

dustrial wastes, it is entirely proper that

this dead arm be filled and that part of the

16.5 acres thus reclaimed be used as a site

for sedimentation tanks. The fill required

can be obtained in part from the construc-

tion of the proposed Center Avenue sewer,

the proposed sedimentation plant and from
the dumping of ashes. The sedimentation

plant for industrial wastes only will require

6 acres plus a reservation of 3 acres for

future use.

The testing station comprised a coarse

screen, rotary screen, grit chamber, settling

cans, Dortmund tanks, Emscher tanks,

chemical precipitation apparatus, sludge

beds, sprinkling filter and incidental ap-

paratus to test various kinds of screens.

Crude Sewage

At different hours of the day the crude

sewage varies greatly in strengrth according

to the discharge of wastes from the stock

yards and Packingtown. From 8 a.m. to

11 p.m. the suspended matter averages 605

parts per million and for the remainder of

the day it is 160. The character of the

night flow and Sunday flow was practically

identical. Some seasonal variation in

strength occurred, the sewage being weak-
est during the spring and summer and
attaining a maximum strength during the

late fall and early winter. At Center Ave-

nue on mixed industrial sewage, a biologic

oxygen consumption of roughly 1000 parts

per million was found for the crude day

sewage, whereas at Thirty-ninth Street on
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domestic sewage this was only 100 to 150

parts per million. The fat content is high

in the industrial sewage.

Bars % in. apart through which all sew-

age entering the station passed, retained an
average of 90 lb. of moist screenings (moist-

ure content 82 per cent) per 1,000,000 gal.

The screenings are largely hair, coarse veg-

etable matter, intestines and similar mate-
rial quite foreign to domestic sewage.

The grit chamber has been operated at

velocities of from 17 to 25 ft. per minute.

With a detention period varying between 50

and 70 sec, the suspended matter decreased

inappreciably, but there was a slight de-

posit of detritus,—about 0.02 cu. yd. per
million gallon,—largely mineral, with a

specific gravity of 1.3 and a moisture con-

tent of 44 per cent. The grit chamber has
acted largely as a grease skimmer, from 5

to 1260 lb. of scum per million gallons hav-

ing been removed, containing on an average
75 per cent moisture. Of the dry residue

about 60 per cent is ether soluble. This is

by no means a complete fat recovery, being
less than 11 per cent of the total fat.

Dortmund and Emscher Tanks

Plain sedimentation was tried in both

Dortmund and Emscher tanks, and chemical

precipitation in a Dortmund tank. The
Emscher tank, at first arranged for a down-
ward and upward flow, was changed in

March, 1914, to a straight horizontal flow

tank. A daily average of 49 to 69 per cent

of the suspended matter in the heavy day
sewage can be removed by plain sedimenta-
tion in tanks of the Dortcnund and Emscher
vertical flow types in periods of from 1 to

4 hr. The effectiveness of the vertical flow

tanks of the Dortmund or Emscher type de-

pends on low velocities. From 60 to 70 per

cent of the suspended matter can be re-

moved in straight flow Emscher tanks in a

period of from 2 to 3 hr. Chemical precipi-

tation will remove more than 80 per cent of

the suspended matter by using 3.5 grains of

iron sulphate and 5 grains of lime per gal-

lon. The improvement from the standpoint

of biologic oxygen consumption varied from
18 to 48 per cent for plain sedimentation.

Chemical precipitation gave an improvement
ranging from 22 to 48 per cent. About one-

half the fat was removed by plain sedi-

mentation, while with chemical precipita-

tion treatment about two-thirds was depos-

ited. Acidification removed 69 per cent of

the fat. The economy of this process has
not yet been demonstrated.

Special experiments on quiescent sedi-

mentation in a deep can, along the lines in-

dicated by Steuernagel at Cologne, Ger-
many, show a removal of 75 per cent of the
suspended matter in 2 hr., with 1100 parts

per million present. Extended settling over
12 hr. indicates a removal of 79 per cent,

which may be taken to represent the settling

suspended matter. Detailed results indi-

cate that in a Dortmund tank low velocity

is more important than a long period, as

the same detention period gives greater

efficiencies with the lower velocities.

Scum has persisted consistently on the

surface of the Dortmund tanks at all times.

Practically none has formed on the chemical
precipitation tank, except when alum was
used instead of copperas. For the first 7

months of operation, scum formation was
excessive on the Emscher tank. With the
establishment of thorough ripening, how-
ever, the production of scum has shown a
marked decrease, particularly during the
summer months. Experiments using the

effluent from the rotary screen seemed to

indicate that scum formation could be large-
ly eliminated in this manner.

Slight odor developed from the Emscher
tank. A trace of hydrogen sulphide was
occasionally noted, particularly when sludge
was being removed. With the other tanks,
the odor has been more marked, particularly
during removal of sludge.

The amount of sludge retained in the
various devices varied considerably per unit

Relative Quantities op Sludob and Scum
Cu. yd. per

1,000,000 eal.
Tank , ->•

, Period of
Sludge Scum Observation

Dortmund C 3.1 2.7 12 mo.
Dortmund D 6.1 3.5 10 mo.
Emscher E 6.8 1.3 9 mo.
Cliem. precip 12.7 ... 9 mo.

volume for individual measurements, ap-
parently due to ffuctuations in water con-
tent, slight changes influencing the volume
very markedly. The relative proportion of

cases the flow was 14,800 gal. per 24 hr. per
square foot of screen area, on a screen ap-

proximately 3.5 sq. ft. in area, on strong
day sewage running to a final loss of head
of 4.5 ft. From 134 to 1534 lb. of dry
material was removed per million gallon,

with a calculated per cent reduction of sus-

pended matter ranging from 10 to 26 per
cent. The removal by the 24, 30 and 40
mesh screens averaged from 1098 to 1534 lb.

of dry material per million gallon, 60, 80
and 100 mesh screens tested subsequently
gave somewhat higher per cent removals
of suspended matter, but as the sewage at

that time was weaker the pounds of dry
material removed per million gallon was less

than for the former screens previously

tested.

Extended experiments were also made
with a small rotary screen of the Weand
type 2 ft. 4 in. in diameter and 4 ft. 8 in.

long, swung on a steel axle. The coarse
screen, rotating 7 r.p.m., supported a 30-

mesh screen, and was cleaned by a spray of

WHERE TESTS OF SEWAGE TREATMENT WERE MADE AT BUBBLY CREEK, CHICAGO

bottom sludge and top scum is also a factor

of importance.

The accompanying table gives approxi-

mately the average composition of sludges

and scum from the various tanks.

The digestion in the Emscher tank is

shown by the decrease in the proportion of

volatile matter over the fresh Dortmund
sludges. The influence of the precipitant

on the chemical precipitation sludge is in-

dicated by the high ratio of fixed matter.

The scums are very similar to the sludges

from the respective tanks, except that the

moisture content is lower. The Emscher
scum, however, shows an appreciably higher

percentage of volatile matter, indicating

that little or no digestion has occurred.

Fine Screens

A number of experiments were conducted

on the efficiency of fine mesh screens of

mesh from 4 to 40 per lineal inch. In most

Average Composition OF Sludge AND Scum FROM
Various Tanks

Percentage on dry basis

Tanlc
1% 2

3

SI
m

Sludge
z > li H

Dortmund C. 1.02 90.8 2.65 72 28 8.1

Dortmund D. 1.02 91.7 2.88 76 24 8.6

Emscher .... 1.02 91.4 2.75 64 36 6.6

Chem. precip. 1.03 89.5
Scum

2.21 58 42 5.1

Dortmund C. 1.02 84.1 2.55 71 29 7.7

Dortmund C. 1.02 84.5 2.60 75 26 9.2

Emscher .... 1.01 84.1 2.73 72 28 12.9

water directed against the outside, the

screenings being ejected at one end by a

worm and buckets.

Based on the actual analyses, the aver-

age reduction of suspended matter for the

first of three runs, each of about 1 month
duration, was about 32 per cent, as com-
pared with the average of 17 per cent com-
puted by the addition of the weight of

screenings to the effluent. The capacity of

the screen was not found to be exceeded
with rates of flow between 5300 and 8000
gal. per day per square foot of net effective

area, at the lineal peripheral velocity of 51

ft. per minute.

The material caught by the screen differs

widely in appearance from the tank sludges

and scums, and is usually of a dirty yellow

color, full of hay, grain, and other vegetable

particles, firm enough as ejected to be
forked after slight draining. The material

is largely organic, the volatile matter in the

dried residue running uniformly over 90 per
cent. When delivered from the screen, the

moisture content averages between 85 and
88 per cent, but after slight draining is

readily reduced to about 80 per cent.

The reduction in biologic oxygen con-

sumption as a result of fine screening was
insignificant, averaging about 6 per cent for

the month during which these tests were
made.

Traveling Band Screens

In addition to the work at the testing sta-

tion proper, additional tests were made on

a traveling band screen designed by C. A.
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Jennings, located at the outlet of the Mor-
gan Street sewer, and also on a Weand
screen, purchased by the packers, and in-

stalled at the Sulzberger plant. The Mor-
gan Street sewer receives drainage from a

portion of the stock yards only. The sew-

age is considerably weaker than the ordi-

nary packing wastes. The Sulzberger

screen was set up at the outlet for the en-

tire plant. Both these screens were covered

witii wire cloth with 40 meshes per lineal

inch when tested. The duration of each

test at Sulzberger's was from 1 to 7 hr.

according to circumstances, and it was from
5 to 6 hr. at Morgan Street. The results of

these tests are tabulated herewith:

Tbsts of Jknninos and Wkand Sckeens
Per cent

Dry screenings, reduction sus-
Ib. per 1,000,000 gal. pended matter

No. of
test Screen Max. Min. Aver. Max. Min. Aver.
5 Jennings. 1420 945 lloO 49 22 33
7 Weand... 2820 320 1690 39 8 26

The initial content of suspended matter

delivered to the Jennings screen averaged

340 parts per million, whereas that at the

Sulzberger plant averaged 747 parts per

million.

In comparison with settling the report

states that on the Morgan Street sewage a

small straight flow tank of 1.21-hr. capacity

removed 3.8 cu. yd. of sludge per million

gallon of 88.5 per cent moisture. The re-

moval of suspended matter averaged 63.8

per cent, with an average of 548 parts per

million in the influent. This yardage is

probably low because the tank unloaded at

times. This sludge had an offensive putrid

odor, but, based on the removal of sus-

pended matter, the sedimentation plant for

the sewage primarily from stock pens is far

more effective than screening.

Sludge Experiments

Sludge from the various devices differed

in appearance. That from the Emscher
tank was uniformly black and even grained,

flowing readily, and had little or no odor.

The fresh sludge from plain sedimentation

was usually of a dirty greenish black color,

frequently having a very offensive odor.

The consistency when run from the tank

was not uniform, sometimes being very

thick, while at other times quite thin. The
chemical precipitation sludge was usually

of a dirty greenish black, or deep black

color, sticky in consistency, and ordinarily

had a p>eculiar sickish or "metallic" odor.

The sludge from the secondary settling

basin was usually of a deep brown color,

very smooth in appearance, with an odor

resembling that of decayed vegetables.

Experiments with underdrained sand beds

showed that the Emscher tank sludge can
be dried uniformly to a spadeable condition

in layers 1 to 1.5 ft. thick in 5 or 6 days
of good weather. Under these circum-
stances, the moi.sture content is ordinarily

reduced to about 75 per cent. Although the

sludge is still moist it can be removed from
the beds without difficulty. With fresh

Dortmund sludge dried under similar con-

ditions, the drying time varied from 2 to 4
weeks with a final moisture content of about
75 per cent. The chemical precipitation

sludge was even more retentive of moisture,

3 to 4 weeks usually being required.

The Emscher sludge drained largely from
beneath. Within 24 hr. after application,

the surface became firm and cracks began to

. appear. With the fresh sludge, the water

ordinarily flushed to the surface, making
the drying largely a matter of surface evap-

oration. The chemical precipitation sludge

was very retentive of moisture, a thin hard
crust forming on the surface while the in-

terior of the mass remained soft and sticky

for long intervals. Violent septic action

was sometimes noted in this sludge after

application to the beds, the surface some-
times falling 6 in. on stirring the mass, by
the liberation of entrained gases.

The beds used in these experiments were
about 6 in. deep, consisting of graded gravel

overlaid with about 1 to 2 in. of torpedo
sand. They were exposed to the sun and
air.

A few experiments were made with a
Kelly filter press, using the chemical pre-

cipitation and fresh sludges. Sludge was
pumped into the press under pressures of

from 70 to 80 lb. per square inch, which
were maintained for about 15 min., the fil-

trate escaping through the press cloth.

Irrespective of the initial moisture content,

a final result of about 75 per cent was
obtained in most cases. The sludge ap-

peared wetter than that of similar moisture
content removed from the beds, being more
compact. One difficulty with this type of

apparatus was found to be the frequent
rehandling of sludge necessary, as the cloths

became completely clogged after a thin

"cake" had formed over them. The inte-

rior of the press was left filled with liquid

sludge which had to be withdrawn to allow

the cloths to be cleaned and then run
through again.

Sludge Fuel Values

Calorific tests showed various sludges to

have thermal values varying from 2500
B.t.u. per pound for dried sludges, which
had been exposed to the weather for several

months, to over 9000 B.t.u. per pound for

fresh sludges and screenings on a dry basis.

The fresh material, if rapidly dried, has a
calorific value comparable to that of poor
coal when computed on a dry basis. A con-

siderable portion of these heat units must,
however, be used in evaporating the mois-

ture content. A considerable loss of heat-

producing constituents occurs, however, on
protracted exposure to the air.

Sprinkling Filter

Suspended matter in the effluent of the

Emscher tank, with which the sprinkling

filter was dosed through a cam-controlled

Taylor circular spray nozzle, varied from 70

to 210 parts per million, the removal vary-

ing from 45 to 76 per cent. The 6-ft. filter

layer consisted of BVz ft. of IVi to 2-in.

limestone overlying 6 in. of 2 to 4-in. stone.

The rates were started at 750,000 gal. per

acre daily and were increased from time to

time, but a net yield of about 800,000 gal.

was considered safe. An average relative

stability of 73 was obtained with a maxi-
mum of 94 during May, June, and July,

based on the methylene blue tests of sta-

bility. Average oxygen requirements of the

crude sewage were 1000 part per million

and 64 for the filter effluent. During May,
June, and July, 1914, however, the effluent

contained more oxygen in the form of free

oxygen, nitrites and nitrates available for

the oxidation of the organic matter than

was required for complete stability ; in other

words, the relative stability by this method
exceeded 100.

Secondary settling, carried out in a Dort-

mund tank with a detention period of 1 hr.

and an upward velocity of from 2.4 to 3.5

ft. per hour, produced a removal of from 7

to 50 per cent of residual suspended solids.

A longer period and lower velocity is re-

quired according to the report.

The work was carried out under the di-

rection of Langdon Pearse, division engi-

neer, reporting to George M. Wisner, chief

engineer of the Sanitary District of Chi-

cago. Dr. Arthur Lederer made the chem-
ical investigations and L. C. Whittemore,
resident engineer, had direct charge of the

sanitary engineering features.

Western Society Would Use Engi-

neers in National Defense Plans

REALIZING the engineer's importance
in modern warfare the Western Society

of Engineers, on Feb. 15, passed resolu-

tions recommending co-operation between
the society and the U. S. Army in any
plans that may be undertaken for national

defense. The following resolutions were
passed asking the board of directors to

appoint a committee on our military "Fac-
tor of Safety":
Whereas the present European conflict

has made it self-evident that it is war by the

engineer and of his creatures, instru-

m.ents of destruction;

Whereas there is apparent the necessity

of an adequate "factor of safety" in the
provision for our national defense;

Whereas our standing army would form
in time of great National danger little more
than a nucleus around which to assemble
our volunteer army;
Whereas any defensive operations against

an enemy led by those specially skilled and
trained in the art of military engineering

will require the services of countless engi-

neers who must be even more proficient

;

Whereas West Point cannot furnish a
force but little in excess of that necessary
to meet the requirements of our standing
army in time of peace;
Whereas the National Guard has but

comparatively few engineers in its mem-
bership;

Whereas it will be largely upon the civil-

ian engineer, handicapped as he is by lack

of military training, to construct, operate

and maintain the complicated mechanisms
indispensable for successful resistance

against invasion;

Whereas in an emergency our civil en-

gineers must be familiar with the construc-

tion of permanent and temporary fortifi-

cations, with rapid road, railroad and bridge
reconstruction ; the mechanical engineer
with the design, manufacture and opera-

tion of arms, ordnance, and projectiles, of

torpedoes, submarines and aeroplanes; the

electrical engineer with various systems
of military communication, with the elec-

trically-operated mechanisms of heavy ord-

nance, turrets, etc., with the placing and
exploding of submarine mines; the mining
engineer with the construction of earth-

works, approaches and terrestrial mines;
the chemical engineeer with the practical

manufacture of military explosives,

Be it therefore resolved that the Board
of Directors of the Western Society of

Engineers appoint a committee to ascertain

just what this society and its members can

do to co-operate with General Kingman,
chief of engineers, U. S. A., and other

proper military authorities who have al-

ready tendered the co-operation of an army
oflScer to work out such details as are

considered essential.
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Covering Protects Large Pen-

stocks from Freezing
Cement-Mortar Coating Is Supported by Special

Steel Frame Around Pipe and Reinforced

with Wire Mesh

By H. G. HUBER
Assistant Superintendent, Shawinigan Water 86

Power Company

UPON completing the Shawinigan Water
& Power Company's power house No. 2,

on the St. Maurice river at Shawinigan
Falls, Quebec, it was found necessary to

apply to the penstocks a covering which
would prevent the formation of ice within

the pipes. The temperature often falls to

— 40 deg. Fahr. during the winter. The
protection chosen was a coating applied by
the cement gun, supported by a steel frame
built around the pipe and reinforced with
triangular mesh reinforcement.

There are five penstocks, 14 ft. diameter,

and one exciter pipe, with an approximate
length of 570 ft. each. The elevation of the

center of the pipes at the gatehouse is

171.95 and at the entrance of the power
house 54.50.

Steelwork

Semi-circular ribs composed of two 3 x
5 X %-in. angles, were riveted back to back,

with a %-in. filler plate between them, pro-

jecting from each end and fitting into a slot

in the saddle of the penstock. The saddles

were 6-in. channels, riveted back to back.

The bays between saddles were spanned by
Z-bars and channels. Three Z-bars were
riveted on each side to the outside edge of

the penstock saddle, and eight channels

were placed between the ribs arching over

the penstock.

The steel came in lengths from 12 to 18

ft. and had to be cut to exact size on the

job. The cutting was done by an oxyacety-

lene flame. Holes for the lugs at the end
of each piece were punched by a No. 3

PENSTOCK COVERING IN COURSE OF CONSTRUCTION
1. Side Dump Car. 2. Cement Gun. 3. Compressor Plant.

f6---^H..
'^Triangular Mesh

041 5q In per Ft Width

screw punch. To avoid extra cutting of the

Z-bars it was decided to allow them to lap

by each other instead of butting the ends.

Paper Covering

After a few bays of steel had been
erected, a wire and paper covering was ap-

_
plied. Ordinary poultry netting was
stretched over the steel framework and fas-

tened on each side. Over this Mohawk roof-

ing was placed, and then No. 7A triangular-

mesh reinforcing. The first wire covering

served as a support for the roofing paper,

while the paper, in turn, supported the re-

inforcing and served as a form against

which the Gunite was shot. At 100-ft. dis-
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tances 2-ft. 6-in. x 4-ft. 6-in. manholes were
left in each penstock.

A screening plant was erected in close

proximity to the sand pile. The plant con-
sisted of a cylindrical screen 17 in. in diam-
eter and 7 ft. long driven by a ' j-hp motor.
The sand was wheeled to the edge of the
chute which led into the circular screen, the

first 30 in. of which was solid. The cement
was added at this time to allow it to mix
thoroughly with the sand while passing
through the screen. The screened material
passed through a chute into a ^-yd. side-

dump car, in which it was delivered to the
cement gun.

The work was divided into two sections,

an upper and a lower. On top of the pen-
stock one nozzle man operated on each side

from swinging scaffolds which could be
raised or lowered. These scaffolds were at-

tached to a light movable frame which slid

along the top of the finished work, the

crown of the penstock having been shot sev-

eral days in advance before moving the

frame over the surface. This work was ac-

complished by a man standing on the top

of the penstock.

A type FD2-nozzle cement gun was used,

made by the Cement-Gun Company, of New
York City. Air was furnished from the
compressor used for construction opera-

tions. No special methods were used.

The work was done under the direction

of Julian C. Smith, chief engineer of the

Shawinigan Water & Power Company, and
of C. S. Saunders, general superintendent of

construction. The writer was assistant

superintendent, in immediate charge of the

work. William H. Gabler was the foreman.
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steel details of framework supporting the concrete shell

The Market for Sewage Sludge as a

fertilizer has been greatly curtailed since

the outbreak of the war in Europe. Accord-
ing to the London "Engineer," the war has
deprived some English producers of their

accustomed profits from the sale of this ma-
terial in northern France, where large

quantities of treated sludge formerly were
utilized.
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Swinging Pontoon Bridge Carries Railroad

Across Panama Canal
Design, Construction and Method of Operation of Float-

ing Structure Across Culebra Cut at Paraiso, Canal Zone

THE pontoon bridge at Paraiso, Canal

Zone, over which the Panama Railroad

crosses the canal, is similar to bridges used

successfully for many years for crossings

of the upper Mississippi River. The de-

tails of its construction, described recently

in "The Canal Record," were worked out to

meet the local conditions, using plans of the

pontoon bridge on the Chicago, Milwaukee
& St. Paul Railway, from Prairie du Chien,

Wis., to North McGregor, Iowa.

To afford a clear channel of 300 ft. at the

crossiofiT, which is the minimum proposed

of bilge water. The deck of 3 x 10-in.

timbers and the sheathing of 4 x 10-in. tim-
bers were calked and pitched. The deck is

to be covered with an asphalt coating.

The trestle bents, spaced 14 ft. apart,

consist of a 12 X 14-in. sill 40 ft. long and
six 12 X 12-in. posts surmounted by caps
18 ft. long and 12 x 14 in. in section. The
outer and intermediate posts are heavily

battered, in order to distribute the weight
over the width of the barge, and ample
transverse bracing is provided. The trestle

is designed, in addition to its primary serv-

BasejfMJSJIil
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Mechanism for

lifting apron

to rise. Consideration is now being given
to a plan by which the blocking now built

up by hand under the lifting mechanism
will be replaced by hydraulic jacks. The
knuckle is moved through a worm gear by
a 7-hp motor. The motors for the two
aprons were originally samples for the

operation of the cylindrical valves in the

lock wall culverts.

When the apron is lowered to the abut-

ment, the rail connection is secured against

lateral or vertical motion. This is effected

by a rail-section casting, hinged on the
apron end and fitting against the rails in

diagonal scarf joints. The whole is made
secure in heavy fixed castings. In closed

position the joint is locked by transverse

bars passing through holes in the base cast-

ings and the hinged section. When the

bridge is to be opened the bars are with-

drawn and the hinged casting is swung up

ApronSirderBearing

East Bank West
Bank

ELEVATION OF BRIDGE— RECESS IN EAST BANK TO CONTAIN PONTOON WITHOUT ENCROACHMENT ON CANAL CHANNEL

width of the canal, the abutments for the

approaches to the bridge were set in re-

cesses dug back from the original sides

of the cut. Another recess was dug in the

east bank of the canal, south of the abut-

ment, to contain the barge when the bridge

is in the open position.

The movement of the pontoon is like that

of a simple gate or door, describing a quar-

ter of a circle. It hinges at the north cor-

ner of its east end. In the closed position

the barge lies directly across the canal, and
opening is effected by swinging to the south

on the pivot.

General Features

The general assembly of the bridge is

shown in the accompanying drawings. The
pontoon is 378 ft. long, 55 ft. wide and
6 ft. 3 in. deep at the center line. It was
built of heavy timbers with transverse

frames spaced every 24 in. of 4 x 12-in.

floor and rake timbers and 4 x 10-in. deck
beams. At intervals of 14 ft. there are

trussed frames, consisting of three ordi-

nary frames bolted together and braced
with steel rods. The bents of the trestle

rest on these special frames. Six longi-

tudinal bulkheads of 8 x 16-in. timbers
extend the length of the pontoon. A pump-
ing system was provided for the removal

PONTOON BRIDGE IN SECTION

ice, to act as a stiffening truss for the

pontoon in conjunction with a longitudinal

chord of heavy timbers at the bottom of

the barge. The track stringers, of which
there are three on either side, two 10 x 16
in. and one 8 x 16 in., are fitted with splice

plates to form a continuous chord. Addi-
tional longitudinal stiffness in the pontoon
was provided by horizontal girts and by
bracing.

The base of the rails on the approach
piers is 113.5 ft. above sea level, and the

trestle was built to give a moderate upward
gradient from the piers at high lake levels.

The base of rail on the trestle is 4 ft. higher
than the tiers, or at El. 117.5 ft. when the

water in the cut is at the 87-ft. level and
there is no live load on the barge. The
passage of a train sinks the barge from 6 to

9 in.

The devices for effecting rail connection
between the trestle and the piers were made
a part of the trestle. They consist, at each
end, of an apron hinged near the end of the

trestle and extending to rest on the shoul-

der of the pier. Each apron is made of

two spare girders for the lock gates, is

65 ft. long and weighs, equipped complete,

with the track, about 150,000 lb. When the

bridge is to be opened the aprons are raised

clear of the abutments. They are held up
until the bridge has been swung to closed

position, when they are lowered to rest

again on the piers.

Operating Mechanism

The raising and lowering of the hinged
aprons is done by a heavy toggle-joint de-

vice. The mechanism is attached to the

under side of the apron. When the apron
is resting on the abutment in its closed-

bridge position and is to be raised, the tog-

gle mechanism is drawn to its contracted
position. Timber blocking is then built up
from the deck to the base of the toggle, and
a pull applied to the knuckle of the toggle

causes the device to straighten. The re-

sultant thrust pushes down on the blocking
and upward on the apron, causing the latter

clear of the approach by a counterweight.

The movements of the counterweights and
locking bars at both ends of the trestle are

actuated simultaneously by a single lever

in the control house, connecting through
signal pipe.

Wildcat and Chain

The entire pontoon is swung on its pivot

by a wildcat and chain. The wildcat is situ-

ated at the outer or west end of the pon-
toon, and by drawing the chain over its

toothed wheel, causes the end of the pon-
toon to follow the line of the chain. The
chain extends from a point about 50 ft.

north of the west abutment to one about
350 ft. south of the abutment on the east

bank, thus roughly subtending the arc de-

scribed by the swinging of the outer end
of the barge. The chain is carried to the
barge through chocks under idlers over the
wildcat wheel, and away through similar

idlers and chocks. It is 800 ft. long, hence,

as motion of the barge can be effected only

by tension on the chain on the side toward
which the barge is swinging, there is al-

ways plenty of loose chain on the lee side;

this lies on the bottom of the cut and offers

no interference with ships. The chain is

fastened to the banks through springs which
take up the shock at the time of starting or

stopping.

The wildcat wheel is 24 in. in diameter.
It is driven by a worm and worm wheel
direct connected to a 50-hp motor, which
was originally submitted as a sample for

use with the Stoney gates of the lock cul-

verts. The worm and wheel are spare parts

for the emergency dams. The arrangement
is capable of swinging the bridge from open
to closed position, or vice versa, in about
8 min. The tension on the chain when the

barge is being swung against the maximum
wind pressure is about 20,000 lb.

The pontoon is hinged at its southeast

corner to the east abutment by a vertical

steel pipe, 18 in. in diameter, set in the

concrete of the abutment, and inclosed by a
steel hinge with a bronze bushing attached
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rigidly to the barge. The fit is loose enough

to allow free vertical motion with the fluc-

tuations of the water surface. The hori-

zontal twisting on the hinge, liable to re-

sult from the effects of waves on the barge,

is cared for by making the diameter of the

inclosing hinge greater at top and bottom
than in the center exposing a convex sur-

face toward the vertical pipe.

When the bridge is closed it is locked

at its outer end by an adaptation of the

ordinary car coupling. The part of the

coupler on the barge is as usual, but the

part fixed to the west abutment is a vertical

casting, 10 ft. long, which can thus be en-

gaged by the other while the water in the

cut is at any ordinary level. An air buffer

has been provided at the outer end of the

barge to take up the shock at the time the

barge comes to rest against the coupler.

The operations of the motors for swing-

ing the pontoon and raising the aprons are

controlled from the operator's house on the

north side of the trestle, near the center.

The operator also controls, by manual levers,

the signals and derails governing the ap-

proaches.

Frozen Concrete Responsible

for Building Collapse
Monitor and Roof of Schust Baking Building at

Saginaw, Mich., Fall, Carrying Away
Floors Below

By OTTO E. ECKERT
Assistant City Engineer, Saginaw, Mich.

THE monitor and part* of the roof of

the Schust Baking Building at Saginaw,
Mich., fell Feb. 11, carrying with it that

part of the floor directly beneath it. The
building is five stories high with reinforced-

coiicrete frame, floors and roof, designed to

house heavy baking machinery, which has
not yet been installed. From a careful ex-

amination of the debris it would appear that
the 18-in. round reinforced-concrete column,
19 ft. high, which was located where the

man is standing in the left hand picture

of the three-column cut, failed first by dis-

integrating at its base, about 6 ft. of it

being in such condition that it could not.

be recognized as part of the column. Con-
crete at this point as well as at other points
would indicate by its nature that it had
been frozen and also shows an excess of

fine materials at some points, and an excess

OUTER WALLS OF SCHUST BUILDING WERE NOT DAMAGED BY FALL OF ROOF

of coarse materials at other points. The
aggregate used was a natural bank gravel,

washed but not screened. The proportions

of the concrete mixture were 1 part cement
to 4 parts gravel.

According to the inspector on the job,

the concrete for the columns and spandrals,

was poured Nov. 13 and 14, and that for

the roof ten days later. It was not thought
necessary at the time to heat the material

or protect the concrete against the cold.

An examination of the local forecaster's

weather records shows that 0.41 in. of rain

fell on Nov. 3, and that the minimum tem-

perature on Nov. .8 was 27 deg. Fahr; on
Nov. 9, 26 deg., and on Nov. 11, 32 deg.

From Nov. 12 to 15 the precipitation was
0.99 in., including a small amount of snow.

The temperature at this time varied from
32 to 52 deg. On Nov. 16, the temperature

went below the freezing point and stayed

below all day and continued below freezing

until noon, Nov. 18, with a minimum tem-

perature of 15 deg. There was no appre-

ciable thaw until Nov. 24 and 25, so that

there is no doubt but that the concrete was
injured by the cold spell which came di-

rectly after it had been put in place.

The forms were removed about the middle
of January and the roof and columns were
unsupported until the time of the failure

at 6 p. m., Feb. 11. The temperature from
Jan. 16 to Feb. 10 was below freezing. At
9:00 p. m., Feb. 10, the temperature rose

above the freezing point and continued

above until after the time of the failure.

The building at this time was also being
heated by steam from the interior.

A Saving of 45 Per Cent was effected

in repairs to asphalt paving by the city of

Niagara Falls last year by the installation

of a municipal repair plant. The report

of F. F. Parkhurst, Jr., city engineer, shows
that during the year 39,673 sq. yd. of pave-

ment were repaired at a cost of $29,144.39.

If this work had been done at the con-

tractor's price of $1.34 per square yard,

which the city previously paid, the total cost

of the work would have been $63,161.94.

MAN MARKS POINT WHERE FIRST COLUMN FAILED COLUMN BURIED UNDER ROOF D]6bRIS AT LEFT
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MEETING OF THE TWO SHIELDS—TOP HEADING OF TUNNEL

New Roof Shield Used for Driving Railroad

Tunnel in Soft Earth
Two Steel Half-Cylinders Advanced by Hydraulic Jacks

Successfully Complete Point Defiance Tunnel, Tacoma

A PAIR of hydraulic roof shields, de-

signed and built for the job, was used

to complete the Point Defiance tunnel of the

Northern Pacific Railway, near Tacoma,
Wash. When this work (described in the

Engineering Record of Feb. 7, 1914) was
commenced, a high rate of progress was ex-

pected with ordinary timbering methods,
owing to the apparently firm and well

drained condition of the earth to be en-

countered, and to the known absence of

rock. However, when the bore had been
driven through the outer crust, which was
comparatively dry, a wet, sandy formation
was encountered, which called for heavy
timbering and made progress by the poling-

board method very difficult. The west head-
ing was advanced at an average of only

126 ft. per month for four months, and at

the end of this time the contractors faced
the necessity of finding some new method of

handling the work, or losing heavily on the

contract.

A New Shield Developed

The material encountered was very heavy
and had a tendency to "flow" around the
breast boards into the heading. It was de-

cided that some means must be provided

for carrying the weight of this material
and protecting the workmen while handling
muck and placing timber. Accordingly a
steel shield of semi-cylindrical shape was
built, designed to be thrust forward by hy-
draulic jacks, and just large enough to clear

timbers and lagging placed beneath it. The
weight of this shield and its load was car-

ried on the wall plates at the forward end,

and upon the timber segments at the rear.

A segmental I-beam rib, projecting on
the inner side of the shield and forming
part of it, 4'/2 ft. behind the cutting edge,

.served as a shoulder against which the

jacks could thrust. Twelve 120-ton hy-
draulic jacks were used, these being set be-

tween this I-beam shoulder and the last seg-

ment placed. The width of the shield be-

tween wall plates was 31 ft., the rise of arch
14 ft. 10 in., and the overall length 14 ft.

In addition to the rib for taking the thrust,

the frame had a 4 x 6-in. channel-iron

brace in four segments, and a 2y2-in. steel

tie-rod with turnbuckle. The shell was
built of two thicknesses of steel plates

% in. thick for the inside and % in. for

the outside. All bolt and rivet heads on the

outside of the shield were countersunk. The
cutting edge consisted of 1-in. plates, bolted

to the shield to facilitate easy renewal.

Their forward edges were bent upward
slightly to prevent wedging. The shoes on
which the weight of the shield was carried

at the forward end were steel castings ar-

ranged to slide on angles laid on the wall

plates.

Equipment

A bench, 24 to 28 ft. long, and of con-

venient height, was left in the middle of

the heading, on which to handle muck and
timbers, and as a safeguard against over-

break. The jacks were fed from a hy-
draulic pump, and driven by an electric mo-
tor, set on this bench. This motor also

operated a conveyor belt which delivered

muck from the heading across the bench
to a Marion 40-ton steam shovel running
on the tunnel floor. The shovel, which ran
with compressed air, loaded this material
into 4-cu. yd. cars and also excavated the
bench. These cars, of 3-ft. gage, were
handled, in trains of two to six at a time,

by a 6V2-ton electric locomotive. Motor-
driven belt conveyors were also used to re-

move muck from the two wall-plate drifts.

These conveyors were arranged so that they
could be reversed and used to carry timber
into the drifts.

The timber was sawed into standard
lengths outside the tunnel and sent in as

needed. In order to maintain easy access

and thus facilitate the handling of timber,

a "high-car" was constructed, whose plat-

form cleared the top of the shovel. A
bridge was used to connect this platform
with the bench, and the car was thus kept
back of the sweep of the shovel boom. The
car ran on rails placed on either side of the
track provided for the shovel.

Operation

• The normal working pressure on the hy-
draulic jacks was about 10 to 13 tons, al-

though the initial pressure at starting

sometimes rose to 30 tons. The maximum
pressure was 50 tons, or a total of 600 tons

on the entire shield. After each advance
of 4 ft., timbers for a new segment were
set. The rate of advance through sandy
formation was usually 1 in. per minute,
which was found to be about as fast as
miners and muckers could handle the mate-
rial. In order to measure and control the
movement of the shield, three measuring
rods graduated in inches were attached to

it, parallel to the tunnel, one at the top and
one at each of the wall-plate shoes. The
man who controlled the operation of the
jacks stood where he could watch the ad-
vance of the top rod, and assistants at each
of the other rods called to him the advance
of the shield on each side. By closing or
opening one or more jacks on either side,

the direction of the shield was easily con-
trolled. Curves were successfully driven
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Labor and Lumber Costs, Polinq Board Method,
JULT, 1912.

30 davs © $5.00 per day $150.00
30 days @ 3.00 per day 900.00
30 days @ 2.50 per day 1,275.00

Shift boss
10 miners
17 muclters ....
False timber in

place 73,392 bd. ft. @ 10.00 per M 733.92
Electrician 30 days @ 4.00 per day 120.00

Total for day shift $3,178.92

30 days @ $5.00 per day $150.00
30 days @ 3.00 per day 900.00
30 days @ 2.50 per day 1,275.00

Shift boss
10 miners
17 muckers ....
False timber in
place 73,392 bd. ft. @ 10.00 per M 733.92

Total for night shift $3,058.92

Total $6,237.84
Credit (89,786 board feet of permanent tim-

ber furnished by Northern Pacific Rail-
road and put in place by contractor at
$11 per M) 987.64

Net total for the month $5,250.20
Distance tunneled for month, 136 linear feet.

Cost per linear foot $37.77

Labor and Lumber Costs Using Shield, Mat, 1913

Shield foremen 29 days @ $5.00 per day $145.00
Shift boss 29 days @ 5.00 per day 145.00
10 miners 29 days @ 3.00 per day 870.00
13 muclters. . . 29 days @ 2.50 per day 942.50
False timber in

place 19,700 bd. ft. @ 10.00 per day 197.00
Electrician . . . 29 days @ 4.00 per day 116.00

$2,415.50

Shield foremen 29 days @ $5.00 per day $145.00
Shift boss 29 days @ 5.00 per day 145.00
10 miners 29 days @ 3.00 per day 870.00
13 muclsers. . . 29 days % 2.50 per day 942.50
False timber in

place 19,700 bd. ft. @ 10.00 per day 197.00

Total for night shift $2,299.50

Total $4,715.00

Credit (226,156 board feet of permanent
timber furnished by Northern Pacific
Railroad and put in place by contractor
at $11 per M) 2,487.71

Net total for the month • $2,227.29
Distance tunneled for month, 394 lin. ft.

Cost per linear foot $5.65

by maintaining different rates of progress

on the two sides.

In soft ground the workmen excavating

at the cutting edge stood on the turnbuckle
thrust-rod which afforded a good footing

while they leaned against the face of the

heading. Four shovel men cut away the

material a few inches ahead of the cutting

edge, or took it out through holes in the

I-beam ring when it packed up ahead of this

JACKS EXTENDED TO FULL REACH IN SHOVING TUNNEL SHIELD

projection. About eight muckers were
usually required to shovel into the conveyor
and keep the bench clear.

The wall-plate drifts were so worked that

their headings were always 18 or 20 ft. in

advance of the cutting edge. As the shield

advanced the earth at the sides of the bench
was cut away below the wall plates to the

tunnel floor, and plumb posts put in place

in the usual way. The wall-plates were
placed by the engineer in charge of the

work and securely blocked.

Cost and Progress

With the poling board method the prog-
ress with a shift of thirty men had been
only 4 to 6 ft. a day, but with the shield

in full operation the same number of men
advanced the heading 12 to 16 ft. a day, and
eliminated all the false timber work re-

quired by the former method. The first

shield built was tried out near the west
portal. Progress with it was very satisfac-

tory, and it was decided to build a second
shield. The shields were fabricated by the

Seattle Drydock & Construction Company at

a cost of about $3500 each. They were
made in five sections, and after being as-

sembled in the shop were taken apart for

shipment and re-erected in the tunnel. The
shield was designed and patented by W. M.
McDowell, of Tacoma, and the work done
with it in the Point Defiance tunnel was
carried out under his personal supervision.

la'no*

- n'4i'Exterhr Rod-

Half Cutting Edge Elevation Half Bear End Elevation.

SPECIALLY DESIGNED ROOF SHIELD FOR DRIVING POINT DEFIANCE RAILWAY TUNNEL IN SOFT SOIL
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Cooperation the Keynote of

Lincoln Highway Movement
Through Joint Efforts of States, Cities and Private

Organizations 2500 Miles of Coast-to-Coast

Route Have Been Marked and Improved

BACKED by States, counties, cities and

villages, as well as the nation's great-

est men from the President down, the

Lincoln Highway, a coast-to-coast me-

morial road projected 2 yr. ago, is today a

reality.

Since the Lincoln Highway Association

issued its proclamation in September 1913,

naming the exact route it proposed to fol-

low, 2500 mi., or more than 75 per cent of

the entire distance, have been designated

with the official red, white and blue mark-

ers. This means live to eight markers to

the mile. Hundreds of miles of city

streets and country roads have been re-

named by the proper authorities, "Lincoln

Way." Many towns and cities along the

route have erected arches or welcoming

signs at the entrances of the highway into

their confines, while other cities are broad-

ening and beautifying that portion of the

route in their immediate vicinity. The lo-

cal governing highway bodies from the

smallest villages to the State highway de-

partments are improving the highways un-

der their jurisdiction, which have been

chosen as integral parts of the Lincoln

Highway.
The cement industry of the United

States, representing approximately thirty-

eight constituent companies, has volun-

tarily contributed 1,500,000 bbl. of cement.

A large number of automobile manufactur-

ers, manufacturers of tires and sundries,

have already contributed on the basis of 1

per cent of their gross sales for the period

of 1 yr., with the understanding that the

payments made may extend over a period

of 3 yr. Hundreds of individuals and con-

cerns throughout the country have pledged

definite sums ranging from $100 to $10,000.

Preliminary Investigation

In selecting the route, the natural line of

cross-country travel as well as the topog-

raphy, climate, accessibility and directness

were taken into account. In general the

route of the Lincoln Highway has been in

existence for nearly a century and is to-

day the main Overland Trail, and that part

lying West of Chicago, is known by that

name.
Road engineers and officers of the asso-

ciation traveled over the tentative routes

and viewed every foot of the way before

action was taken. A month before the

route was announced to the public the plans

were put before a conference of the Gov-

ernors of the States traversed and their ap-

proval secured.

Aside from the many sources of aid men-
tioned the Lincoln Highway Association is

endeavoring to raise a fund of $10,000,000,

which, by co-operation with the local com-
munities, it has been estimated will be suf-

ficient to furnish the hard surfacing mate-

rial necessary to improve 2000 mi. of road.

It is part of the plan to link into a continu-

ous route the many miles of road between

New York and San Francisco which are en-

tirely suited to the needs of trans-conti-

nental travel.

In Ohio, of 229 mi. of Lincoln Highway,
145 mi. are hard surfaced with concrete,

brick or other material. A substantial ad-

ditional mileage will be added this year. In

Indiana $275,000 was recently voted solely

for Lincoln Highway. Iowa spent $200,000

on the highway during 1914 in raising

grades and widening roadways to a uni-

form width of 30 ft. The co-operative

spirit that predominates the State and

county engineers along the route is typified

in the action of the Governor and State en-

gineer of Wyoming in naming it a State

highway and shortening a former 52-mi.

route between Cheyenne and Laramie by
6 mi.

At Mooseheart, 111., the Loyal Order of

Moose of the World has constructed a sec-

tion of concrete road %-mi. long and 18 ft.

wide, costing $12,000. A man in Los

Angeles has contributed as a memorial to

his mother, who was an Illinois woman, sev-

enteen drinking fountains to be placed in

the business sections of the towns on the

Lincoln Highway in Illinois. The General

Federation of Women's Clubs, representing

over a million women, have decided to un-

dertake the beautification of the highway,

and to that end have appointed a tree plant-

ing committee with chapters in all the

States through which the road passes.

The American Institute of Architects,

through its president, R. C. Sturgis, will

co-operate in the preparation of designs for

arches, tablets, memorials, and bridges to

be erected along the highway. (See edi-

torial on page ' 549 of the Engineering

Record for Nov. 21, 1914).

Working Organization

The working organization of the Lincoln

Highway Association, which is incorporated

under the laws of Michigan, is as follows:

First, a board of directors consisting of

twelve men representing various business

interests throughout the country; second,

an executive committee consisting of five

directors, whose place of residence is con-

venient to the national headquarters ; third,

a president, two executive and three hon-

orary vice-presidents, together with a sec-

retary and treasurer. Comprised in the

organization is a list of founders, made up

in a large part, of the original contributors

to the fund which will make the highway

possible. In each of the States traversed,

and in the contiguous States, there is a

chief State consul, who is a representative

of the executive committee and the direc-

tors in the commonwealth in which he

lives. These chief consuls are empowered
with the authority to appoint associate or

vice consuls in the counties, cities, and vil-

lages along the route. The organization

also consists of a definite number of con-

suls-at-large whose duties are to represent

the executive committee in company with

the State consuls throughout the territory

along the route of the highway and the nat-

ural tributary routes.

Duties of Consuls

The duties of the chief consul of each

State, together with the consuls-at-large,

are to stimulate interest and arouse patri-

otic enthusiasm for the Lincoln Highway.

In more detail the methods involve inter-

views, publicity, addresses to civic and good

roads organizations and commercial clubs,

and general educational work regarding the

project.

Upon completion of the $10,000,000 fund,

nearly one-half of which has been raised,

the directors believe that three years' actual

construction will be required to put the

3389 mi. of highway in such a condition

that it will be possible to tour from New

York to San Francisco in comfort in fifteen

days of leisurely traveling. A. R. Parding-

ton, of Detroit, is vice-president and secre-

tary.

Closure Made at Elephant Butte

Dam, New Mexico

DURING January notable progress was
made on the dam of the Elephant Butte

storage project in New Mexico. A total

of 38,400 cu. yd. of masonry was placed

during the month and on Jan. 7 the flume

which has carried the entire flow of the

Rio Grande for 2 yr. was closed and for

the first time water passed through the

outlets provided in the dam. The following

figures were taken from a report by E.

H. Baldwin, construction engineer on the

project:

The best day's run was on Jan. 25, when
a total of 2651 cu. yd. of masonry was
placed; this was made up of 2129 cu. yd.

of concrete and 522 cu. yd. of plum rock.

The placing of this amount of concrete

required the mixing of 2500 bbl. or 12y2

carloads of cement, 1100 cu. yd. of stone,

and 675 cu. yd. of sand and gravel. The
8-hr. day shift placed 1300 cu. yd. of con-

crete and 370 cu. yd. of plum rock, a total

of 1670 cu. yd. of masonry. The night

shift was not able to do as well because of

being handicapped by a shortage of crusher

rock.

The abutments have been brought up to

El. 4315 or higher, so that the dam is

thought to be absolutely safe from any

danger due to floods, for even should an

unprecedented flood overtop the dam, it

would pass harmlessly over the lower blocks

of masonry. The total of masonry placed

to date is 456,860 cu. yd.

The total excavation during January was
2200 cu. yd., making a total to date of

388,500 cu. yd. The cement plant broke

all previous monthly records by turning

out, on three-shift operation, 39,000 bbl. of

sand cement. With the exception of some

piping necessary for operation, the erection

of the gates and valves is completed. The
seven gates and valves on the lower level

have all been operated and are said to work

very satisfactorily. The last time they were

closed the entire operation for the seven

gates occupied only 15 minutes. At the

end of January the Elephant Butte Storage

project, including all auxiliary features, was

reported to be 83 per cent completed.

More Non-Technical Instruction should

be given in engineering courses, in the

opinion of Dr. Alexander C. Humphreys,

president of Stevens' Institute of Tech-

nology, as expressed in a lecture delivered

recently at Brown University. He does not

believe a broader preparation is to be se-

cured by lengthening the college course to

six years—in fact, he feels that "an ex-

tended stay in college or university tends to

disqualify for the practical duties which the

engineer has to perform." He thinks, how-

ever, that the course of study should be

kept in balance, that more emphasis should

be laid on the non-technical studies, such as

English, and on the cultural side of all

studies included in the curricula, and that

there should be instruction in the prin-

ciples of accountancy, "ignorance of which

has given so many engineers an unfortu-

nate reputation with bankers and investors

on the score of faulty estimates on cost

of construction and cost of operating."
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Concrete Briquettes Subjected

to Cold Weather Tests

Series of Experiments Conducted to Parallel Con-

ditions Existing During Building Construction

in Winter

IN order to determine the influence of

normal and low. temperatures on the

strength of concrete the Aberthaw Con-

struction Company, of Boston, engaged
Herbert L. Sherman to conduct a series of

tests intended to parallel as closely as pos-

sible the conditions existing during the con-

struction of buildings in cold weather. It

was desired to learn what heating was
necessary to make concrete strong enough
to permit the removal of forms, and to find

out how strong concrete was under differ-

ent treatments. It was particularly desira-

that this setting heat helps force the set of
the concrete. It is desirable to study the
matter further with full-size sections of
concrete. It is probably fair to reason that
a full-size section of concrete is less seri-

ously affected than the small briquette.
It is to be remembered that, in heating

a concrete structure, the ceiling and upper
sections of the columns are kept very much
hotter than the lower sections of the col-

umns, particularly the lower part of the
wall columns. And it is very common to
design the wall columns with reference to

architectural treatment, very often making
them much larger than would be necessary
to" carry their loads. This feature has
probably saved many failures.

In all the tests, there was used a mix-
ture of several brands of Lehigh Valley ce-

ment, and standard Ottawa sand. All
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BREAKING STRENGTHS OF BRIQUETTES SUBJECTED TO COLD WEATHER TESTS

ble to learn whether concrete, which had
been heated for several days and then al-

lowed to cool to the temperature of the
winter air, increased in strength, and, if so,

how fast and how much. This reproduces
the common practice of heating a concrete'

building for some days, and then leaving
it unheated.

If tests should indicate that concrete does
not increase in strength after the heat is

removed, or if it increases only very grad-
ually, there would be little reason for leav-

ing the forms in place beyond the period
of heating. If the concrete does not in-

crease in strength after five days' heating,
then the strength of the concrete would be
that of six-day-old heated concrete, even if

the forms are left in place during cold

weather for three or four weeks. Leaving
the forms in place would mean a waste of
money, if conditions are entirely safe at the
end of six days.

No claim is made by the Aberthaw Com-
pany that this series of tests is complete,
or that it proves anything definitely. It

simply shows the strength of this particular
set of briquettes, made in the way de-

scribed.

Large Scale Tests Desirable

It is to be noted that the interior of a
mass of concrete is protected by the ex-

terior, and that the effect of cold upon a
small briquette is more sudden and more
thorough than it would be on a large mass
of concrete. It must be recognized that
concrete throws off heat in setting, and

briquettes were mixed at the same time by
the same man, in a room at approximately
72 deg. Fahr. temperature. All briquettes,

which were held between 40 and 70 deg.

were kept moist. Briquettes were tested in

a standard machine. Frozen briquettes

were allowed to thaw out before testing.

Log of Tests •

Test 1.—For the purpose of comparison,
these briquettes were made of 1 part ce-

ment, 2 parts sand, gaged with water.

Materials were at a temperature.of approxi-

mately 72 deg. Fahr. when mixed, and
briquettes after molding were kept at a

nearly constant temperature of 72 deg. The
average results are shown in the accom-
panying table.

Test 2.—Mortar and materials mixed the

same and under the same conditions as for

test 1. Briquettes were kept at 72 deg. for

four days, then placed in cold storage at an
even temperature of 29 deg. until the time

of breaking.

Test 3.—Mortar and materials mixed the

same and under the same conditions as for

test 1. Briquettes were molded at 72 deg.,

kept at 40 deg. for four days, then placed in

cold storage at a temperature of 14 deg.

up to the time of breaking.

Tests 4, 5 and 6 parallel exactly in their

order tests 1, 2 and 3, except that 5 per cent

salt solution was used in the mortar instead

of clear water.

Test U-—Same as test 1 except 5 per cent,

salt solution used. Specimens were held at

72 deg.

Test 5.—Same as test 2, except 5 per
cent salt solution used. Briquettes molded
and held at 72 deg. for four days, then
placed in cold storage at a temperature of
29 deg. until breaking.

Test 6.—Same as test 3, except 5 per cent
salt solution used. Briquettes were molded
at 72 deg., kept at 40 deg. for four days,
then placed in cold storage at 14 deg. up to

the time of breaking.
Test 7.—Nine briquettes were made the

same as for test 2, except that three of
these were removed from the 29 deg. tem-
perature at the age of seven days, three at

the age of fourteen days and three at the
age of twenty-one days. All briquettes re-

moved were kept at 72 deg. until they
reached the age of twenty-eight days, when
they were all broken at the same time.

Test 8.—Nine briquettes were made un-
der the same conditions as test 3, except

that three of these were removed from the

14 deg. temperature at the age of seven
days, three at the age of fourteen days, and
three at the age of twenty-one days. These
were all held at 72 deg. after removal, and
were all broken at the end of twenty-eight
days.

For convenient comparison, the table

gives the average strengths of each of the
eight tests, placed side by side.

Comparison OP Average Results OF Eight Tests

Lt under
5Days 1 2 3 4 6 7 8

4 441 441 338 425 425 313
7 445 419 325 425 371 353

14 524 484 325 516 446 355
21 507 450 329 490 466 417
28 507 414 306 484 427 381
42 535 456 375
56 519 385
84 564 541 433
7-28 5^5 510

14-28 625 495
21-28 SCO 470

From tests 4, 5 and 6 it was hoped to

find if the presence of salt was any aid to

the hardening of concrete at temperatures
below the freezing point. From tests 7 and
8 it was hoped to find whether concrete
which was first subjected for a limited

period to warm weather, then frozen, then
thawed out and kept warm, would recover
promptly and become as hard as concrete
in summer conditions.

Interest Charges have hurried sky
scraper construction so much that recent

buildings in Chicago have been completed
within a year, whereas a few years ago,

and in other cities now, from 1 V2 to 2 years
are considered the necessary interval. The
Kaiserhof was finished in eight months and
the New Morrison Hotel in twelve months,
said Charles E. Fox at the convention of

the American Concrete Institute. Steel

specifications call for the erection of two
stories per week, and on the New Morrison
the contractors sometimes erected two
stories per day. Three months' time is

saved by working from the ground level

up and down, rather than waiting until

the deep excavations are entirely completed
before starting the superstructure. In the

hotel noted above the excavation went down
52 ft. below sidewalk grades and was com-
pleted during the same week that the roof

was finished. Owing to the great depth
of the basements it is found necessary to

utilize steel-column framework, rising

from the tops of the caissons, in the cross-

bracing system to support the retaining

walls. The weight of the superstructure is

a material factor in maintaining this stiff-

ness of the substructure bracing.
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Sectional Bcxjkcase and Shipping

Box for Technical Works
Sir: Accompanying is a sketch of a sec-

tional bookcase and shipping box which is

very convenient for engineers who find it

necessary to make frequent changes of base,

from town to town, or from camp to camp.
The boxes should be made of some light,

strong wood, such as white pine, and of a

uniform size, to take the standard-size en-

gineering books, that is 11 in. high and 7'

2

in. deep, inside. Uniformity of size is the

essential feature, as this makes it possible

^/Cover M/ed lo back oT box

®

Fod with nutand wa^er
on each end, comtersunk

m
Open

Closed

to stack the boxes up against the wall like

sectional bookcases.

When camp is reached the nuts and
washers on the cover are removed with a
pair of pliers, the rods are drawn out and
reversed and the cover is bolted on the

back. The nuts, being countersunk, are
always out of the way, and the cover does
not get mislaid.

Such boxes can be cheaply made in any
construction camp or carpenter shop, and
if made of 1-in. or l^-in. material, will

stand very rough handling.

Frank C. Boes.
Brooklyn.

World's Record in Concrete Placing

Sir: In the Engineering Record of Feb.

13, 1915, page 199, George T. Seabury, prin-

cipal assistant engineer. New York Board
of Water Supply, presents an article dealing

with the yardage of concrete placed in the
Kensico dam, and in this connection makes
a claim of a record better than the best

record? made on the Panama Canal locks.

In making the claim Mr. Seabury refers to

a former letter by the writer, published in

the Engineering Record of April 4, 1914,

page 404, in which a previous claim for a

world's record in placing concrete on the
Kensico dam was challenged. The figures

used by the writer in the letter above re-

ferred to were not by any means the figures

for the best month's record on the Panama
work.

Mr. Seabury's present claim is based on
a volume of masonry placed between July 25

and Aug. 24, 1914, aggregating 84,450 cu.

yd., of which 9440 cu. yd. were concrete

blocks and cyclopean masonry. The follow-

ing is a list of monthly records made in

the Panama work, any one of which excels

the Kensico record referred to:

Cu. yd.
June, 1910, Gatun Locks 89,401
August, 1910, Gatun Locks 85,686
October, 1910. Gatun Locks 86,946
March, 1911, Gatun Locks 86,884
April, 1912, Miraflores Locks 97,735
May, 1912, Miraflores Locks 92,095

The average for the six months men-
tioned is 89,791 cu. yd. Considerably bet-

ter records will have to be made on the
Kensico dam before the best Panama rec-

ords will be equaled.

In connection with the Panama Canal
work, it may be of interest to know that

the following yearly records for concrete
construction were established:

1910
Gatun Locks 886,451
Pedro Miguel Locks 444,947
Miraflores Locks . . . 97,501

1911 1912
758,821 142,011
301,893 102,721
474,832 736,443

Total 1,428.899 1,535,546
Total for three years, 3,945,620 cu. yd.

981,175

The writer has no desire whatever to at-

tempt to minimize the records made on the
Kensico dam, but at 'the same time feels

that it is not fair to establish claims to a
record for the Kensico work to which it is

not entitled.

J. Edward Cassidy,
Philadelphia. Consulting Engineer.

Lumber Mattresses for Bank
Protection

Sir: In comment on a well-written ar-

ticle appearing in the Engineering Record,
Dec. 26, 1914, page 686, entitled, "Lumber
Mattresses for Bank Protection in Louis-
iana," attention is invited to the statement
made therein that these mattresses are
"similar to those used by the Mississippi

River Commission." This is probably an
error, as it is not known that lumber mat-
tresses of this type have ever been used by
the commission.
The lumber mattress as illustrated in the

article referred to was originated in 1897
by W. S. Mitchell, assistant engineer in the

U. S. Engineer OflJice, St. Louis, adjoining

but not directly under the Mississippi River
Commission, and has since been much em-
ployed on the Mississippi River in that dis-

trict (from the Ohio to the Missouri River)

whenever justified by shortage of brush
and relative costs of both materials. A
comprehensive article on this subject may
be found in the Annual Report of the chief

of engineers, U. S. A., 1901, pages 2212-

2220 inclusive.

Modifications in details of construction

may of course be made to conform to local

requirements. In the St. Louis Engineer
District a headblock heavier than is stated

in the article is required, being made of

three double thicknesses of 1 x 6-in. planks.

The standard size of wire in the St. Louis

district is No. 14, galvanized. The No. 10

wire mentioned in the article, while resist-

ing rust for a longer period, is stiffer and
can not be twisted so tightly by hand, con-
sequently the use of smaller wire permits
more rigid and satisfactory work.
The value of the joint shown between the

lumber and the concrete at the inner or
shore edge of the mattress is thought to be
somewhat overestimated, as its efficacy is

confined to the strips of lumber inclosed by
the concrete. No protection except by the
riprap is given to the mattress immediately
below the joint, which may also be exposed
to destruction and decay during low stages

of the river. If intended to prevent move-
ment of the mattress it would seem to be
unnecessary, as a mattress of this type
when sunk into place does not again move
bodily, any subsequent change taking place

locally, and only as the result of disintegra-

tion or destruction, which more frequently

begins at the outer or river edge. The joint

would probably have been quite as efficient

had it been made flush with the top of the

mattress, the upper half of the concrete

being omitted.

In the St. Louis Engineer District the

subaqueous mattress is usually placed prior

to grading the bank, in order to stop the

caving, which frequently proceeds so rap-

idly that any previous grading would be
rendered useless.

Riprap is more permanent, and less

liable to be swept off by waves, drift and,

in northern latitudes, ice, if made of suit-

able stone placed by hand in the form of

paving, instead of being piled at random
as shown in the illustration.

J. W. Skelly,
Assistant Engineer, U. S. Engineer Office.

St. Louis.

Eccentric Riveted Connections

Sir: The letter of John C. Prior, in your
issue of Feb. 13, 1915, page 212, criticising

eccentric rivet diagrams, was noted with
interest. From a theoretical standpoint

Mr. Prior is perfectly correct in his criti-

cisms. The diagrams are only remotely
based on a rational formula, the assump-
tions being such as to make them prac-

tically empirical. The results obtained

from the diagrams are, however, as previ-

ously stated, correct to the nearest rivet for

ordinary cases, not for extreme cases.

The most serious error that might result

from the blind use of these diagrams has
not been pointed out by Mr. Prior. When
the value of L approaches zero, the number
of rivets given by the diagrams also ap-

proaches zero, a result evidently incorrect.

For this reason the diagrams are of little

use for very small values of L. In such

cases, however, the total required number
of rivets approximately equals W divided

by the strength of one rivet.

Charles D. Conklin, Jr.

Cheltenham, Pa.

[The editor herewith closes the discus-

sion on eccentric riveted connections. The
methods explained in the .letters from our
readers have illustrated the various ways
of figuring such connections, but one draw-
back is found in all, that they are only ap-

plicable to symmetrical connections having

the rivets placed in rows. This type of

connection, undoubtedly, is most frequently

met with in structural steel design. The
method given in the Engineering Record

of Nov. 7, 1914, page 518, however, is

applicable to all kinds of eccentric connec-

tions, symmetrical as well as unsymmetri-
cal.

—

Editor.]
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accompanied, if possible, by photographs
or sketches.—EDITOR.]

Pile Pulling Methods Compared

AGALLOWS frame, with a derrick luffed

to the heavy pulley tackle, is looked
upon by many contractors as the best means
of pulling piles under ordinary circum-
stances. Nevertheless, piles are sometimes
pulled with a lever, and with a gin-pole.

At first sight the lever method would appear
the best, as with a moderate size lever and
a 5-ton derrick, where there is a good "heel"
close to the line of sheeting, a pull of 80
tons can be readily developed. To pull 80
tons with an ordinary hoist requires at least

sixteen parts of line, arid a heavy frame
or gin-pole. As a matter of actual fact, a
pull of 40 tons, possible with eight parts
of line with a frame made of 12 x 12-in.

timber, will draw out a sheet pile which
cannot be budged with a lever of double the
power. The reason is that the frame can
be spotted to pull in direct line with the
sheet pile, while the lever* cannot. The
blocking slips, or the lever in rising changes
slightly in line of pull. Besides, it is diffi-

cult to adjust a hitch from the lever to the
pile which will not throw undue strain on
some one part, and breakdowns are con-
stant. Then, too, the lever is more cumber-
some to handle a gin-pole or gallows-frame.
A gallows frame is to be preferred to a

gin-pole for this service. It is much
stronger than a gin-pole, and is more easily

set up, as it need be guyed normal to one
plane only, while a gin-pole must be guyed
in all directions. A short gallows frame
was used for pulling steel sheeting on a
St. Louis well foundation job which had
braced sills under the posts, and required
no guys. Where there is a place to set such
a machine up it will pull piles faster than
any other rig.

I

STEEL PILES PULLED WITH GALLOWS FRAME

The riggers who advocate the gin-pole
claim a longer pull without changing the
hitch on the pile, as a gin-pole can be con-
veniently made taller than a frame. This
is often a disadvantage, however, as when
it comes time to drop the hitch, the hitch
is inaccessible without considerable climb-
ing, as it has been pulled up out of reach;
and hitches will not always shake loose and
slide down the pile as they should. As a
matter of fact, the heavy pulling hitch need
only be used for the first 10 ft., after which
the derrick can pull the piles directly.

In reeving up the heavy falls for pulling
long sheet piles, four to six sheave blocks

should be used, depending on the power of

the derrick. These blocks should always be
rove from the center—that is, the lead line

should enter the lower block on one of the
center sheaves. If the blocks are rove in

the ordinary way, the tilt of the blocks

under strain, and consequent friction loss

in the rope, takes all the strain out of the

standing part and the parts next to it. This
loads the blocks eccentrically, and will tear

the lower blocks to pieces, if it is of ordi-

nary construction, before three piles have
been pulled.

Tripod of 3-Inch Pipe Sets Arch

Centers in Close Quarters

ATRAVELING gin-pole consisting of a

tripod of 3-in. steel pipe set on a four-

wheel timber truck of 10-ft. gage was used

to set arch centers in cramped quarters on

a large section of the Fallsway viaduct in

Baltimore. The truck was built like a

turntable with an upper and lower frame
10 X 10 ft. in plan. Hoisting power was
furnished by a hand crab. The three pipe

legs rested on the outer timbers of the top

frame and their footings, consisting in

each case of two steel angle lugs between
which the flattened end of the pipe leg was
inserted and made fast by a horizontal pin.

At the head of the tripod, each pipe-end

was also flattened and a pin run through the

three for the connection. Thus in erecting

or dismantling, every joint was a hinge.

Flat steel ties fastened to the legs about

half way up by removable clamps were
used to stiflfen the structure. A single-line

block and fall was used to handle the tim-

ber centering trusses. These trusses were
54 to 57 ft. span, and weighed about 2 tons

each. The maximum lift was about 25 ft.

Eighteen trusses were used to support the

forms for each arch span.

In the portion of the viaduct which
crosses the railroad yard, there was no op-

portunity to use a locomotive crane to move
these centers from one span to the next.

This traveler was designed to operate under
these conditions as follows: A light track

for the traveler was laid perpendicular to

the roadway under the center of one span.

The centers were then dropped from the

preceding span, dragged forward within

reach of the traveler, and set in place by it

as it backed from one side of the viaduct

to the other. The turntable feature of the

traveler gave the necessary lateral move-
ment for setting the trusses in correct po-

sition without the use of outhaul tackle.

LIGHT TRAVELER IN CLOSE QUARTERS

While this arch was being poured, a small
crew dismantled the traveler and set it up
again under the next arch. The rig was de-
vised by Claiborne, Johnston & Company, of
Baltimore, the contractors for the Fallsway
viaduct.

Pumping Through Well-Points Aids

Excavation in Quicksand
By FRANK L. BARRETT

Ryan & Keon, Contractors, Boston, Mass.

NUMEROUS well-points connected to a
6-in. suction header and used in place

of the ordinary means for unwatering the
excavation for a bridge abutment greatly

facilitated the handling of an 8-ft. seam
of quicksand. A 22 x 40-ft. cofferdam
in which the abutment was to be con-

structed was driven 4 ft. below the bottom
of the quicksand. The foundation piles

were next driven to grade with a follower

and a water jet. The seam of quicksand,

when unwatered, was so soft that men could

not stand on it, and water boiled up dan-
gerously along the sheeting.

A 6-in. pipe header was put around the

cofferdam 19 ft. above sub-grade, and fitted

with T-joints and valves from 3 to 5 ft.

apart, to which 2-in. pipe drops were con-

nected terminating in 60-mesh well-points

3 to 4 ft. long, driven 6 in. below sub-grade.

Especial care had to be taken to make all

pipe joints airtight. The header was con-

nected to two 6-in.. duplex pumps, one of

which was held in reserve for use in case

of breakdowns. All piping was boxed to

facilitate the removal of the well-points.

An outside-packed pump proved best for

the service. A supply of extra valves,
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stems, etc., was kept on hand for use in

case of emergency. Nine hours after the

pump was started the pit was dry and men
were excavating in it. After 12 hr. of ex-

cavation the pit was ready for concrete.

The work described was in charge of the

writer as superintendent.

Cut Large Steel Tanks in Two for

Removal on Barge

THE recent construction of the new
Union Station at Chicago necessitated

the removal to a new site several miles

distant, of a large group of grain storage

tanks which were transported and reestab-

lished on their new foundations by the John
Eichleay Jr. Company, of Pittsburgh. The
44 tanks were 40 ft. in diameter and as

their height of 55 ft. was too great for

transportation they were each cut in two
on a horizontal plane a little above the

center line and after moving the two pieces

of each tank were riveted together as at

first. The tanks were successively jacked up,

needles and track timbers inserted under

them, and they were rolled under a gantry

frame from which tackles were suspended.

The tackles were attached to the top of

each tank and made fast to support it when
necessary, and a horizontal course of rivets

at the required elevation was cut out by

men on temporary platforms bracketed to

the exterior of the tanks.

The tops were lowered, carried 800 ft.

and loaded on a large decked scow. When
loaded with the tops and bottoms of two
tanks, weighing altogether 100 tons, the

scow was towed 6 mi. through the Chicago
Drainage Canal, passing through 16 draw
spans, and the tank sections were rolled on

shore and over timber tracks, laid as re-

quired, for a distance of about 1500 ft.,

crossing the old Illinois and Michigan canal

to the new site where a gantry lifted

the upper sections to position on the lower

sections. Then the whole tank was moved
to its permanent position on new founda-

tions and the two sections were riveted to-

gether by pneumatic hammers operated by
men on the bracketed platforms.

Each tank was supported on four needle

beams set on two track stringers 25 ft.

apart, 100 10-ton screw jacks and 500

8-in. wooden rollers and 200,000 ft. b. m.
of timber were used . on the work which
occupied an average gang of 15 men
about 3 months. Where the tanks

crossed the tracks of the Illinois Central

Railroad it was necessary to build an
incline 20 ft. high and 400 ft. long sup-

ported on timber cribs 4 ft. square and

4 ft. apart in the clear. Each line of cribs

supported two 12 x 12-in. stringers 6 in.

apart forming the lower roller track. The
tanks were pulled up the incline by a six-

part tackle operated by a hoisting engine

anchored to a dead man.
The gantry used for lifting and handling

the tanks was a double-bent gallows frame
with transverse sills 24 ft. long giving it

independent stability and serving for upper

roller tracks. It had horizontal and vertical

clearances of 44 ft. and 60 ft. respectively.

The two bents were bolted together through

8-in. fillers and each was composed of two

12 X 16-in. vertical posts and two 12 x 16-in.

caps 60 ft. long with the overhanging ends

kneebraced and secured by adjustable wire

ropes to the feet of the posts. Each cap

was king-post trussed by a 12 x 12-in. strut

and an adjustable wire cable.

Jack-Hammer Successfully Run with

Steam on Sewer Trench Job

By CHARLES J. PHELPS
New York City

TWO jack-hammers operated with steam

were used to cut a sewer trench in trap

rock at New Britain, Conn., recently. The
drills were fitted with wooden handles, and

a short length of pipe, screwed into the

'outlet opening, conducted the exhaust steam

away from the operator so that the drill

runner found no discomfort in operating

one of these machines with steam.

Steam was supplied from a small portable

Ames boiler carrying about 80 lb. pressure.

The coal consumption was less than Vz ton

per week. Leading from the boiler was a

1-in, pipe line which ran along the ground

beside the trench and was fitted with tees

at convenient places for connections to the

drills. The drills were fed through %-in.

rubber steam hose. In the harder rock en-

countered a cross bit was employed, but

for the softer rock a six-point bit was
used. The rate of wages paid was $2.50 per

9-hr. day for the drill runners, and $2 a

day for the laborers.

The speed of drilling varied greatly ow-

ing to varying hardness of the rock. Taking
the average figure of 30 ft. of hole per

day for each drill, the labor cost of drilling

was 8 1/3 cents per foot of hole. Some
drilling by hand had previously been done

on this job, and by that method 15 ft. of

OPERATING A JACK-HAMMER WITH STEAM

hole per day was considered a good average

for six men. With wages at $2 per day,

the cost of labor for this hand drilling was

80 cents per foot of hole. The work was
done by employees of the city of New
Britain, under the supervision of John E.

Moore, president of the New Britain Board
of Public Works. The drills used were of

Ingersoll-Rand pattern.

[Editor's Note: The foregoing item is

published because it shows an effective so-

lution of a particular problem, and not

because the use of steam in jack-hammers

is to be advocated by reason of its cheap-

ness where the conditions would otherwise

call for the use of air. As only two oper-

ators were used on this work, they had an

opportunity to become so familiar with the

drills as to handle them with little danger

of being burned. Also, as each driller was
working by himself in a narrow cut below

the surface, there was little danger of any

one being scalded by the exhaust.]

TWO 50-TON TANKS CUT IN TWO AND LOADED ON BARGE FOR REMOVAL

Eleven-FootSewerTrenchExcavated

for 22 Cents a Foot

EXCAVATING ditches 2 ft. wide for

sanitary sewers in Alton, 111., was ac-

complished at the rate of 220 ft. per day

and at an average cost of $30 per day. The
Lillie Construction Company, using a small

Austin gasoline ditching machine, excavated

19,800 ft. in 90 days, according to a paper

presented by J. E. Schwaab, city engineer,

at a recent meeting of the Illinois Society

of Engineers and Surveyors. The maxi-

mum cut per day was 800 ft.

Average costs per foot were as follows

:

Operation of machine, 13.6 cents; inci-

dentals, 1.4 cents; laying pipe, 4 cents;

back-filling, 3 cents; total, 22 cents. The
depth of trench averages 11 ft. while the

maximum and minimum depths were 22

and 4 ft. respectively.

A Parson's steam machine with a backfiller

was used to excavate 18,000 ft. in 90 days

at a cost of $45 per day. The average

depth was ll^'o ft., the width 28 in. and the

daily cut 200 ft.
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Paris Solves Wartime Water
Supply Problems

Burial of Dead on Watershed Forces Suspension of

Dhuis Supply—Seine Water Filtered and

Sterilized in Emergency

By F. M. WELDON
Paris, France

In the period which preceded its defeat on the

Marne, the German army occupied the region

lying between Chateau-Thierry and Montmi-
rail, in which district are located the sources

of the Dhuis stream. For its potable water sup-

ply Paris makes use of numerous small streams
in the regions around the city, bringing
each supply into town to common central points

of distribution. The Dhuis is one of these

streams, and at the time of the occupation of

the Marne region the Germans made use of the

"water for the army supplies, and thus usurped
the aqueduct of the Dhuis, cutting off this part

•of the city water supply. This action had no
appreciable effect on the regular city water
distribution of Paris, for this was only one of

a number of similar sources of supply. Some
damage was done to the aqueduct at this time.

On the other hand, following the numerous
•combats which occurred in this region the bod-

ies of men and horses were buried on the

"water shed. For all these reasons, the city

water department considers that it will be im-
possible to put the Dhuis aqueduct in service

at present, but its withdrawal from service is

not felt to any great extent, for the city sup-

ply of potable water is well secured by the

streams of the Vanne, Loing and Avre, as well

as by filtered and sterilized water from the
Seine, if need be. The Prefect of the Seine
made a visit to the sources of the Dhuis in

company with Dr. Thierry, chief of spring in-

spection. He prescribed all the necessary
measures for avoiding the contamination of the
underground water and for assuring the clean-
ing and sterilizing of the aqueduct.

Filter Seine Water
A recent incident allowed the Prefect of the

Seine department to observe the great rapid-
ity with which the Paris water department was
able to take care of all difficulties such as the
present war conditions might occasion. An
ambulance camp had been installed in the reg-
ion of the sources of the Avre, one of the
streams used for Paris water, and on this ac-
count it was thought safer to cut off the Avre
aqueduct from town. The deficiency in the
city water supply was at once made up by an
•equal amount of filtered and sterilized water
taken from the Seine, and the fact that the
substitution could be made at short notice
shows that there can never be any difficulty

in connection with the water supply. However,
it is intended to take the necessary measures
to have the Avre aqueduct restored to its usual
service before long. The Prefect of the Seine
department and other officials made a visit to
the filtering basins of Ivry and St. Maur for
handling Seine water, and found that all was
working in good order and that an abundance
of such water could be turned at once into the
city system should it be needed.

Ask for Two Millions for This Year's

Work on Hetch Hetchy
Estimates for the work to be carried out

during the coming construction season on the
Hetch Hetchy water supply project were sub-
mitted to the Board of Supervisors of San
Francisco on Feb. 17 by M. M. O'Shaughnessy,
city engineer. The total estimated expendi-
ture is $2,249,170. The largest item in this

total is ?1,475,000 for a railroad into the dam

site; $40,000 is asked for clearing the floor
of the Hetch Hetchy reservoir of trees and
other kinds of debris, and $90,000 is needed for
a diversion dam and tunnel.
There is included in this amount $500,000

for a municipal well system to be established
near the Ocean Beach in San Francisco. This
last item may not become necessary if the
Spring Valley purchase is made by the city and
immediate work started on the extension of
that system's sources of supply.

Lower Court Declares Concrete-Arch
Patent Valid

"

In accordance with a decision recently
handed down by Judge Rose of the District

Court of the United States for the District of
Maryland, the use of steel reinforcement near
the intrados and extrados of concrete arches
is validly covered by patent 617,615 held by
Edwdn Thacher, of New York, and issued
Jan. 10, 1899. The decree is granted on the
first and third claims. The first claim reads:
"The combination with abutments, and a con-
crete arch spanning the intervening space, of
a series of metal bars, in pairs, one bar of
each pair above the other, near the intrados
and extrados of the arch, and extending well
into the abutments, each bar of a pair being
independent of the other, substantially as de-
scribed." The third claim is similar to the
first. The decision was made in the case of
Thacher vs. Mayor and City Council of Bal-
timore. The infringing structure was the
Pallsway Viaduct costing in the neighborhood
of $2,000,000.

The city's defence was non-validity and
non-infringement. It cited three respects in

which its structure is unlike that covered by
the patent: First, that upon its arches rest

no spandrel filling; second, that the upper of
each pair of its bars is not in precisely the
same vertical plane as the lower, and, third,

that its construction consists of a series of

arches, one end of each of which in all cases,

and both ends in most, are supported by piers

rather than by abutments. These points of

defense, however, were not held valid by Judge
Rose.

Three Cities Combine in Sewage

Treatment Scheme
At a meeting in Alhambra, Cal., Feb. 10,

R. C. Orbison, city engineer of Pasadena, was
elected chairman of the Tri-City. Sewage Com-
mission which is authorized to prepare plans
and specifications for the treatment of the com-
bined sewage of Pasadena, South Pasadena
and Alhambra, and to select a site for a dis-

posal plant, which will do away with the Pasa-
dena City farm. The agreement, made last

fall by the three cities, allows Pasadena 5 years
in which to abandon the disposal farm at which
the sewage is being treated at present. The
commission as constituted at present consists

of the chairman. City Engineer Hughes, of

Alhambra, and City Engineer McMillan of
South Pasadena. It is required to make its

official report by July 14, 1915.

Engineers Place Three Different

Valuations on Waterworks
Pursuant to the request of the Railroad

Commission of California, the Peoples Water
Company of Oakland filed copies of three valu-
ations of its properties, prepared by as many
different engineers, and rated on different

bases. Cory & Cory evaluate them at $19,-

934,135, H. H. Shussler at $18,890,000 and
Hazen & Whipple at $15,000,000.

Iowa Engineers Object to

Technical Service Bureau
Claim that State College Extension Division Is

Usurping Functions of Consulting

Engineers in Municipal Matters

Serious objections were raised to the activi-

ties of the Iowa Technical Service Bureau by
members of the State Engineering Society,
which met Feb. 17, 18 and 19 in Iowa City.

Claims that the bureau was usurping the con-
sulting work of the engineer, the cream of his

business, were freely made, as also were re-

marks to the effect that this arm of the State
College's extension work was used to "drum
up" business for the professors in the college.

Although Dean Anson Marston explained that
the aims of the bureau were to do research work
and to educate small town officials up to the
necessity and desirability of employing com-
petent technical assistance, the engineers were
not convinced that the move was not the fore-
runner of a State engineering bureau which
would practically eliminate the municipal con-
sulting engineer. These men were of the
opinion that such a bureau, in co-operation
with the League of Iowa Municipalities, might
easily be extended to care for the engineering
work of small towns just as the State High-
way Department has taken over the engineer-
ing work on all but the largest bridges. The
supporters of the bureau contended that it

was making work for engineers and every
reputable man had a fair field in which to
work. The bureau }ias compiled a list of com-
petent engineers to which it refers city offi-

cials if the latter request recommendations as
to whom to employ.
"The whole 'list' was on hand," said one

engineer in explaining how the system worked
out. The city officials took bids from the con-
sulting engineers; all engineers looked alike
to them, and it was with difficulty that the
more experienced men could persuade the offi-

cials to any other view.
The inspection bureaus see in the research

division a material curtailment of their reve-
nue. Dean Marston admitted that the limits
to which the bureau's activities might be legiti-

mately extended were hard to define and might
give rise to delicate situations unless everybody
concerned acted with absolute frankness. All
correspondence and records were open to the
public. An advisory board of twelve engineers
has been appointed and he pleaded for a year's
trial of the proposition.

Engineers desiring the passage of the engi-
neers license law, soon to be presented for a
public hearing, were importuned by Theo. S.

De Lay, chairman of the legislative commit-
tee, to write immediately to their representa-
tives. This bill was approved at the last meet-
ing of the society.

Other legislation discussed related to a pro-
posal to vest the State Board of Health with
mandatory powers to compel the erection of
sewage treatment works and garbage disposal
plants, and to provide for the supervision and
care of sanitary installations. By the pro-
visions of the bill (Senate file 262) the board
would proceed to make sanitary surveys
throughout the State and would then deter-
mine what steps are necessary to purify or
protect water supplies and proceed to order
the work done.

Lafayette Higgins, engineer of the State
Board of Health, followed the reading of the
bill, which was not discussed or acted upon,
with a paper on "The Degree of Purification
Desirable and Practicable in Sewage Treat-
ment Plants in Iowa." For carrying out the
work of the board it is the intention to ask
for $15,000 instead of the present appropria-
tion of $5,000 per year.
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Charles P. Chase, chairman of the commit-
tee to confer with the State Board of Health

as to the form of plans and specifications to

be submitted to the board, reported that the

forms recently adopted in New Jersey were
favored.

S. M. Woodward delivered an illustrated

lecture on "The Dayton Flood Relief Project,"

in which he outlined the publicity campaign
organized and the present status of the propo-

sition.

In Dean Marston's report on the operation

of sewage treatment plants, he emphasized the

fact that few if any plants received adequate

care. He advocated placing the attendant un-

der bond to carry out instructions.

The officers elected for the ensuing year are:

President, W. H. Kimball; vice-president, M. G.

Hall; directors, J. W. Budd and S. M. Wood-
ward. J. H. Dunlap, Iowa City, is secretary.

Minnesota Engineers to Aid
Municipal League

Cities Requiring Technical Advice Will Be Referred

to Competent Engineers—Invasion of Con-

sulting Engineers' Field Discussed

Co-operation between the Minnesota Society

of Engineers and Surveyors and the League of

Municipalities of that State will be effected

through a committee of the former society,

which met Feb. 19 and 20, in St. Paul. The
league has proposed to establish a bureau of

engineering co-oppration which will be largely

educational and will be an added function of

the Municipal Reference Bureau, a part of the

extension service of the State University.

With regard to the engineering bureau, its

functions will begin when municipal officers

write in for advice about public works. It

will be pointed out that it is the poorest kind
of economy to try to save an engfineer's fee.

The distinction will be emphasized between en-
gineers who are engineers and those who are
also contractors and agents for patented equip-
ment. The bureau will aid in referring the
officials to a reliable and competent engineer
best suited to the particular job. The details

have not been worked out, but the main idea is

to emphasize the value of engrineering on all

municipal work. At the last meeting of the
leagrue one engineer was appointed to whom all

such requests were to be referred. If he could
not handle the work he was to designate some-
one to do so. Right here the Minnesota con-
sulting engineers objected strenuously just as
the Iowa engineers did as noted in the report
of their meeting in another column of this
journal.

No list is provided and only one man is

designated. The Minnesota men forthwith
proceeded to appoint a committee to confer
with the leag:ue in working out the details of
the bureau of eng^ineering. The same g^eneral
arguments of curtailment of the consultants'
business as noted in the Iowa report were made
at St. PauL
A movement is on foot in Minnesota to

repeal the law under which the State Highway
Commission operates with the idea of reducing
the central authority and putting it back into
the hands of local boai-ds. The society en-
dorsed the present law.
The Governor is to be requested by the so-

ciety to appoint two engineers on the State
Board of Health. All members heretofore
have been physicians. Other resolutions re-
quested that the State Drainage Commission
be put bn the same basis as the State High-
way Commission, and that the State appro-
priate funds to carry on hydraulic and geo-
logical investigations in conjunction with the
Federal Government.

J. E. Carroll, superintendent of construction.

C. E. Nagel spoke on a method of replacing
an old wooden bridge floor, with .a concrete
slab which is to rest on plank forms laid
directly over existing steel floor beams. The
State Highway Commission is developing the
scheme for adoption this season.

A New Concrete Test

Prof. C. F. Shoop described experiments he
had been making with concrete rings of 36-in.
outside diameter and 28-in. internal diameter,
with 8% -in. faces. These were tested in a
Jones-Talbot rattler. The tests showed that
crushed stone gave a better wearing surface
than gravel, due to the superior bond, and that
where the stones wore down at the same rate
as the cement a better record was obtained.
The tests are not conclusive enough. Professor
Shoop stated, to arrive at standards or to war-
rant recommending them for standard testing
purposes.

John Wilson described a unique booster
pumping equipment to raise the sewage from
Park Point, Duluth, and discharge it into the
ship canal. The point is a narrow spit of
sand occupied by summer resort cottages and
although the sewers were all laid below lake
level, extraordinarily small leakage was ob-
served. Five automatically-controlled cen-
trifugal pumps located in small manholes pass
the sewage from one to the other and finally
to the canal.

For next year the officers elected are: Presi-
dent, W. H. Hoyt; vice-president, F. W. Killip;
secretary, G. H. Herrold, and treasurer, W. T.
Rosenwald.

Heavy Seas Damage Jetty at Mouth
of Columbia River

More than a mile of the south jetty at
Astoria, Ore., at the mouth of the Columbia
River, is reported to have been destroysd by
the pounding of heavy seas. The jetty was
completed only last spring, at a cost of $2,500,-
000. It is feared that years will be required
to repair the damage.

Miniature Railway Feature of Wis-
consin University Exhibit

A miniature railway electrically operated
from a third rail will be a feature of the en-
gineering part of the University of Wiscon-
sin Exposition to be held March 19 and 20.
The train will have automatic couplers and
an electric headlight, and will operate an
electric block signal system as it moves.
Bridges, tunnels and other characteristic fea-
tures of railway construction will be incor-
porated in the miniature line.

Correct grade-crossing practice and other
railway safety devices will be illustrated as
a part of the exposition. The engineering de-
partment will also exhibit a miniature con-
struction camp. The exposition, which is held
every four years, is for the purpose of ac-
quainting prospective students and the State
at large with the work being done.

Ohio Conservancy Act Again
Reaches Supreme Court

As was expected, the opponents of the Ohio
conservancy act have carried the case, arising
out of the efforts to establish the Miami con-
servancy district, to the Supreme Court of
Ohio. As before noted in this journal, this
is- the second time the flood conservancy case
has been before the Supreme Court, the other
time coming up on appeal. The Supreme
Court decided that that method of procedure

conservancy court proceeding with the hear-
ings on the necessity for the organization of
the district.

The bills now before the Ohio Legislature,
which would emasculate the conservancy law,
have not yet made any progress. Vigorous'
opposition to them has developed, and while
the committee may report them favorably, it
is believed that the Legislature will vote them
down.

_ - > Vifas not the proper one, and accordingly the
^t. i-aul, presented a valuable paper on cost case is now brought up on writ of error. The
keeping and methods of laying 25 mi. of pave- court indicated in the previous decision its

Liquid Chlorine Favored for

Water Sterilization

American Waterworks Association Discusses Paper
by F. F. Longley—Disagreement on Necessity

for Standard Specifications for Meters

"Liquid chlorine will soon replace hypo-
chlorite of lime as a sterilizing agent for water
supplies." This was the prediction made by
Dr. Hale of the New York water department
in discussing Francis F. Longley's paper on
"Present Practice with Hypochlorite and
Chlorine," presented Feb. 24 at the meeting
of the New York section of the American
Waterworks Association. The apparent
unanimity in this belief, supported by Francis
D. West, of Philadelphia, contrasted strongly
with the marked difference of opinion as to the
advisability of adopting some form of stand-
ard specification for water meters. Allan W.
Cuddeback suggested certain general lines
upon which the work of standardization might
proceed, but John C. Kelley of the National
Meter Company opposed the plan on the
ground that any radical changes in the pres-
ent types of meter would be a hardship to the
manufacturers who were, at present, con-
fronted with the problem of purchasing ma-
terial for meters at higher prices than hereto-
fore and selling their product at a smaller
profit. But if it was felt that meter standards
were necessary, Mr. Kelley said, the meter
men could be depended upon to co-operate with
the association.

Mr. Longley's paper on current practice in
water sterilization was based upon 110 replies
received from 240 inquiries sent to heads of
water departments. It was replete with val-
uable statistics on the extent to which steril-
ization has been used since 1908, costs of in-
stallation, costs of operation—which averaged
about 25 cents per million gallons—materials
employed for tanks and piping, and results in
lowering the typhoid death rates.

In discussing the paper Dr. Hale said that
liquid chlorine had proved to be twice as
active a sterilizing agent as hypochlorite.
Francis D. West, of Philadelphia, presented
figures showing that since the use of liquid
chlorine had begun in that city the cost of
water sterilization had been reduced from 30
to 40 per cent. The 1914 figures for the
Torresdale plant were 7.4 cents per million
gallons.

On the question of a standard specification
for water meters Mr. Cuddeback suggested
the following: A uniform mixture of metal;
standard over all sizes; limits for accuracy,
sensitiveness, and revolutions per volume of
water. Mr. Kelley, speaking for the manu-
facturers, contended that a standard mixture
of metal was not desirable, but Allen Hazen
disagreed with him on this point. Mr. Reimer,
of East Orange, was a strong advocate of
standardization for meters.
The program concluded with a paper on

determining the size of taps and meters by
Jacob Klein, of the New York Water Depart-
ment.

I

ment last season. In general the 3%-in. wood
block pavement cost $2.60 per square yard.

Experience with segmental vitrified sewer
pipe from the contractor's standpoint was
given by William Danforth.

belief in the constitutionality of the act, so
that the advocates of the conservancy bill look
forward with confidence to a favorable de-
cision. The carrying of the case to the
Supreme Court, however, prevents the original

Oklahoma to Have Highway
Department

A bill abolishing the office of State highway
commissioner and creating a highway depart-
ment with authority to appoint a State high-
way engineer was passed by the House of
Representatives of the State of Oklahoma,
Feb. 18.
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Exhibits at the Panama-Pacific

International Exposition

Land, water and air transportation are all

featured in the transportation exhibit at the

Panama-Pacific Exposition. The display of

locomotives includes the heaviest Pacific,

Mikado and Mallet types, the logging en-

gine for the sharpest of curves, and electric

locomotives of various sorts, for both passen-

ger and freight service. The latest types of

equipment in super-heaters, special designs

of trailing trucks, power reversing mechan-
ism, mechanical stokers and valve gears are

there. Freight, passenger and mail cars of

the latest designs are to be seen, together with

track appliances, signals, safety devices and
many other appurtenances of the modern rail-

road. For purposes of comparison there is

shown an old-fashioned stage coach—one that

has seen actual service.

In the marine division there are numerous
large sized models of trans-oceanic steamships,

and also full sized sections of interesting

parts of the modern ship. Pleasure craft of

all sorts are also exhibited.

A model of the Langley aeroplane, the fore-

runner of the heavier-than-air machine, is on
display, as are the latest types of monoplanes,
biplanes, triplanes and hydroplanes. The
automobile also is seen -in all of its forms,

from the pleasure car to the utilitarian motor
truck. The automobile section includes ex-

hibits of the methods of producing gasoline

and other essentials of automobile operation.

Pennsylvania Railroad's Exhibit

Mention was made in these columns last

week of the large relief map and other fea-

tures of the Pennsylvania Railroad's exhibit.

In addition the company has just issued a

booklet, for distribution at the exposition, de-

scribing the company's exhibits, showing
photographic views of the relief map and the

various models on display, and setting forth

statistical information as to the Pennsylvania -

system.

Pelton Water Wheel Exhibit

The feature of the exhibit of the Pelton
Water Wheel Company is a 20,000 hp., single

discharge runner, Pelton-Francis turbine, de-

signed and built for direct connection to a
15,000-kva. alternating current generator.
This unit is designed to operate at 360 r.p.m.

under an effective head of 500 ft. The turbine
will be set up complete, except that the run-
ner will be left out. The runner will be
mounted on a special stand so that its design
and its many special features can be dis-

played. The governor of the unit is of the
direct motion type, being built integral with
the turbine. It exerts a cross-head pull of
40,000-ft. lb. Some idea of the duty which
this governor performs can be obtained when
it is taken into consideration that the total

output of 20,000 hp. is controlled by a peri-

pheral movement of the guide vane operating
ring somewhat less than 4 in.

There will also be on exhibition a deflect-

ing needle nozzle and the tangential wheel
which it drives, both of which have been de-

signed for the development of 10,000 hp. under
an effective head of 1350 ft. This Pelton-
Francis turbine and the deflecting needle
nozzle and tangential wheel are placed on ex-
hibition through the courtesy of the Pacific

Gas & Electric Company, for whom these
have been built on contract.

Among the other interesting features of the
exhibit will be a number of smaller types of
Pelton wheels, including the well known Pel-
ton-Doble laboratory motor, an exact dupli-
cate of the laboratory installations that have
been made in many of the prominent technical
schools of the world.

Bureau of Standards

Divided into three distinct sections, the ex-
hibit of the Bureau of Standards at the
Panama Pacific International Exposition will
comprise, first, standards and methods of
measurement, electricity, magnetism, heat,

thermometry, optics, and chemistry; second,

a model weights and measures outfit, together
with the methods and devices whereby the
purchasing public may protect itself against
fraud; third, structural and engineering ma-
terials, including specifications, use and actual
tests.

Coast and Geodetic Survey

An automatic tide gage, electrically con-

nected to show the stage of the tide in San
Francisco Bay, and serving to illustrate one
of the means by which the Survey furnishes
local tidal data to maritime associations, will

be one of the principal features of the ex-

hibit of the Coast and Geodetic Survey at the

Panama Pacific International Exposition. In-

cluded in the exhibit will be a small tide-pre-

dicting machine, tide rolls, various instruments
used by the Survey in its field work, mounted
as in field use, views of surveying operations

and chart construction, and finished charts.

There will also be on hand for free distribu-

tion a publication entitled "The Work of the

Coast and Geodetic Survey," and a map of

San Francisco and Bay with a sketch of the

Exposition grounds.

To Prevent Recurrence of Storm

Damage in Southern California

In the wake of the recent storm that caused
serious damage at the beach resorts of south-

ern California, as reported in the Engineering
Record of Feb. 6, there is much activity and in-

terest in plans for protecting the beaches from
further damage, as well as for restoring the

sand at those points where it has been carried

away by the waves. A contract has already

been awarded for rebuilding the Venice pier,

and the cities of Venice and Longbeach are

considering immediate steps toward whatever
type of construction is finally decided upon as

best suited to protect the beaches and adjacent
property.

At a well attended mass meeting in Venice
Feb. 6 it was decided to authorize the city

trustees to appoint a committee of ten to re-

port on the best way to reclaim and retain the

south beach. It was agreed that this object

could probably be attained without the con-

struction of either a breakwater or a bulkhead,
and that Congress should be approached in

regard to making an appropriation toward the

cost of this work. From reports made at this

mass meeting it was shown that the business

district in Venice would have been inundated
during the storm if it had not been for the

breakwater and pier that now exist on the

ocean front. The contract for rebuilding the

portion of the Windward Avenue pier of the

Abbott Kinney Company which was destroyed
during the storm was closed on Feb. 4. 'The

work will cost about $25,000.

At Longbeach a number of schemes for

beach protection have been proposed, among
which are the construction of a 4-mi. seawall
from Devil's Gate to the harbor entrance, to

cost about $750,000, and the placing of timber
groins at frequent intervals along the entire

length of the beach and extending about 150
ft. out into the water. The most comprehen-
sive plan is propo.sed by W. D. McKinney for

use on all the beaches. He suggests a system
of sheet piling driven so as to form a series

of pockets 4 ft. high above low tide and with
centers staggered so that each row paralleling

the surf line is braced at its center by the row
at right angles behind it. These pockets, he
asserts, could be effectively built of 2 x 10 and
2 x 12-in. planks 8 ft. long, and would con-
stitute permanent retainers of the sand on the

usual beach slope at the same time that they
served as a barrier in time of storm.

Huge Pumps Begin Reclamation of

Louisiana Marsh Lands

Five pumps, discharging 1,000,000 gal. of
marsh water per minute, were put in operation
by President Wilson on Feb. 13, thus starting
the draining of 40,000 acres in the Jefferson-

Plaquemine district in Louisiana. The pumps
were started by an electric circuit closed at
Washington, D. C. The district, sponsored by
the State of Louisiana, is part of an extensive
scheme of systematic reclamation of alluvial
lands, which will eventually bring into use
10,000,000 acres of land now idle and awaiting
development.

Concrete Pipe Men Gather for

Convention in Chicago

The American Concrete Pipe Association
held its annual meeting in Chicago Feb. 15 and
16. Among the papers presented were "Con-
crete Sewer Pipe," by Lewis R. Ferguson,
assistant secretary of the Association of Amer-
ican Portland Cement Manufacturers, and
"Use of Bulk Cement in Concrete Products
Plants," by P. W. King.

M. I. T. Sends Education Emissaries

to South America

The Massachusetts Institute of Technology
is represented on a 12,000-mi. commercial
cruise which will circumnavigate South
America by two alumni, Paul G. L. Hilken
and Roger W. Babson, who will spread infor-

mation about American methods of technical

education. The chief feature of this cam-
paign is a small pamphlet in Spanish contain-
ing a brief statement of what the Massachu-
setts Institute has to offer new students, and
information as to how to get further par-
ticulars. This pamphlet was written by
Rafaele Alfaro, a Spanish-American engineer-
ing student who is president of the Tech Cos-
mopolitan Club. Meetings have been arranged
for the Technology alumni in South America,
of whom there are a considerable number, to
take place at various points on the route of
this commercial tour, and good results are ex-
pected in acquainting our South American
neighbors with our educational methods and
ideals.

Chicago Plans Record Road Year
If the plans of the Chicago Board of Local

Improvements are carried out 175 mi. of streets

will be resurfaced and improved in 1915. This
will break all road construction records for

Chicago.

Colonel Goethals Tells Story of

Canal Building

Scribner's Magazine for March contains the

first installment of Colonel Goethals' own story

of the building of the Panama Canal. It takes

up the selection of the Army-Navy commission
with Colonel Goethals at its head and his rea-

sons for advocating the construction of the ca-

nal by force account rather than by contract.

The discussion on the latter subject occupies

over half of the fo|iJ|pn-page article.

The following dBlKnces from the article are
of special interest* "Considering the work as a
whole, were it to be done over again in the light

of experience gained by its construction, I would
advocate employing again the method [force

accountl that has been followed. . . . The
work has been completed within the time limit

fixed by the International Board of Consulting
Engineers in 1906, notwithstanding the in-

creased dimensions of the locks and the unex-
pected difficulties which developed in excavat-
ing the channel through Cnlebra Cut, Also,
leaving out of consideration the accessories un-
dertaken in 1912, and not originally contem-
plated, it has been built v/ithin the estimated
cost. ... I am free to say that were I to

do it over again I could build it more cheaply,
and such a result could have been secured had
I received the loyal support and co-operation of
all my associates."

The second article of the series, on "Labor
Problems Connected With the Work," will ap-
pear in the April number of Scribner's.
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News of Engineering Societies

The Engineers' Society of Western Pennsyl-

vania will hold a meeting March 2, at which it

will hear a paper on "Protection of Metal

Structures," by Frederic H. Fay, consulting

engineer, of Boston.

The Associated Engineering Societies of St.

Louis held a joint meeting Feb. 17, which was
addressed by T. H. Rogers on the work of the

efficiency board of the city of St. Louis, of

which Mr. Rogers is chairman.

The Cornell Society of Civil Engineers on

Feb. 18 entertained the Harvard Engineering

Society at a smoker in New York City. Pro-

fessor Jeremiah W. Jenks spoke on the subject

of the relation between capital and labor.

The Institution of Civil Engineers of Great

Britain, at the ordinary meeting, Feb. 9, ad-

mitted the following American engineers as

members: Wm. A. Cattell, San Francisco;

George W. Fuller, New York, and William C.

Gushing, Pittsburgh.

The Engineers' Club of Trenton. N. J., has

invited Mayor Donelly to advise in detail the

manner and way in which he thinks the En-

gineers' Club may be of service to the city

relative to the proposed investigation of

Trenton water power.

The Harvard Engineering Society of New
York will hold a meeting at the Harvard Club,

March 3. Miller Reese Hutchison, chief engi-

neer of the Edison laboratory, and personal

representative of Thomas A. Edison, will lec-

ture on "Edison and Some of His Inventions."

The members of the new Yale Engineering As-

sociation will be the guests of the Harvard

society at this meeting.

The Lake Michigan Water Commission will

hold a meeting in Milwaukee, March 19. The
topics for discussion will be the progress of

the various States and cities since the publi-

cation of the last report in 1911. T. Chalkley

Hatton will talk on the subject, "Preventing

the Pollution of the Lake at Milwaukee." Other

papers will be presented by H. E. Barnard, In-

diana State Board of Health; E. D. Rich, Mich-

igan State Board of Health, and Dr. Edward
Bartow, Illinois State Water Survey.

The Boston Society of Civil Engineers will

hold its annual meeting on March 17 at the

Boston City Club. The business meeting will

begin at noon and the annual dinner will be

served at 2 p. m. in the banquet hall of the

club. In the evening a smoker will be held.

The sanitary section of the society will hold

its annual meeting at the Boston City Club,

March 3, at 6 p. m. The speaker of the even-

ing will be David A. Hartwell, chief engineer

of the sewage disposal commission of Fitch-

burg, Mass.

The Engineering Society of Wisconsin held

its seventh annual meeting at Madison, Feb.

22 and 23. The following are some of the

papers which were presented: "Modern Sew-

age Disposal Processes," by T. Chalkley Hat-

ton, chief engineer, Milwaukee Sewerage Com-
mission; "Drainage Problems in Wisconsin,"

by Prof. E. R. Jones; "Needed Highway Legis-

lation in Wisconsin," A. R. Hirst, state high-

way engineer; "Some Causes of Bad Pavements
in America and Their Remedy," by Prof. L. S.

Smith, and "Construction of Milwaukee's New
Waterworks Intake," by George I. Staal, city

engineer. Prof. D. W. Mead presented an il-

lustrated paper on engineering in China.

The Engineers' Club of Philadelphia is con-

sidering a plan whereby the other engineering

societies of the city will become affiliated

members of the Engineers' Club and enjoy the

privileges of its headquarters for their meet-

ings, upon the payment of a nominal price by

each of the members of the affiliated societies.

These societies will also be represented on the

board of directors of the Engineers' Club. It

is believed that this arrangement will be con-

summated some time in the spring. At the

organization meeting of the board of gov-

ernors on the evening of Feb. 16 the follow-

ing Public Relations Committee was appointed:

S. M. Swabb, Coleman Sellers, Jr., W. Purves

Taylor, John C. Trautwine, Jr., Carl Hermg,
H. H. Quimby, Edgar Marburg, John Birkin-

bine, Walton C. Clark, S. M. Vauclain and
William Easby.

Personal Notes

J. B. Wickware, civil engineer and surveyor,

has been appointed superintendent of public

works for Rutherford, N. J.

R. O. Wynne-Roberts will terminate his en-

gagement as consulting engineer for the

Regina (Sask.) City Council, May 31.

Dwight La Du has been named deputy en-

gineer in charge of barge canal terminals by
State Engineer Williams of New York.

William L. Saunders, president of the In-

gersoll-Rand Company, was elected president

of the American Institute of Mining Engi-
neers at the meeting in New York, Feb. 16.

C. O. Vandevanter, assistant engineer in

charge of maintenance of streets in the city

engineer's department of Baltimore, has
tendered his resignation to take effect March 1.

Sidney Diamant, consulting engineer, of

New York City, has been retained as con-

sulting structural engineer for the Lambs' new
club-house to be erected at 132-134 West
44th Street.

Thomas R. Tetley, Jr., formerly engineer

in charge of State Barge Canal construction

at Waterloo, N. Y., has been appointed de-

signing engineer for the Lake Erie and Ohio
River Canal Board, Pittsburgh, Pa.

Charles W. Hotchkiss, who for many years

has been engaged in engineering work, has
been elected chairman of the board and of the

executive committee of the Virginia Railway
Company, with headquarters at New York.

H. S. Morse has been elected director of the

Cincinnati Bureau of Municipal Research. In

accepting this new office Mr. Morse retains

his connection as engineer with the Ohio In-

stitute for Public Efficiency, Columbus, Ohio.

Edward P. Burch, who was one time elec-

trical engineer and later consulting engineer

for the Twin City Rapid Transit Company of

Minneapolis and St. Paul, has opened an
office in Detroit, Mich., with Lester M. Sears

as associate.

Raymond Du Puy, formerly vice-president

and general manager of the Virginian Rail-

way Company, has been elected president with

headquarters at Norfolk, Va. Mr. Du Puy
served as chief engineer of the Tioga Rail-

road Company, from 1881 to 1885.

Walter G. Kilpatrick, recently city engineer

of Birmingham, Ala., and special engineer in

the executive department of the Alabama
Power Company, has opened an office in Bir-

mingham to resume his practice as consulting

engineer, specializing in hydraulic and munici-

pal work.

William S. Wolflnger was appointed high-

way engineer by the Cheltenham (Pa.) board

of township commissioners. Mr. Wolfinger

has been connected with the Pennsylvania

State Highway Commission as superintendent

of roads. He succeeds William Mclntyre, re-

signed.

C. H. Barron has opened offices in Lewis-

ton, Maine. For the past five years Mr. Barron

has been chief engineer of the Portland-Lewis-

ton Interurban Railroad. Previous to that he

was connected with the Lewiston, Augusta and
Waterville Railroad, during the preliminary

surveys and construction.

Capt. Alvin B. Barber, Corps of Engineers,

U. S. A., has been detailed as a member of

the board of officers of the Corps of Engi-

neers, considering matters relating to the

organization, equipment and instruction of

that branch of the military service. He suc-

ceeds Capt. Robert R. Ralston in this position.

Dr. Herman Schneider, dean of the school

of engineering of the University of Cincin-

nati, has been retained by the New York City

Board of Education at a salary of $10,000 a

year to spend one week of each month in this

city, demonstrating the possibilities of intro-

ducing the co-operative system of industrial

education.

E. H. Baldwin, who has been engineer in

charge of construction of the Elephant Butte
dam on the Rio Grande River, will succeed
F. W. Hanna as supervising engineer of the
southern division of the U. S. Reclamation
Service. Mr. Hanna, according to press re-

ports, will be the Reclamation Service mem-
ber of the Salt River project cost review
board.

Robert M. Feustel, chief engineer of the
State public utilities commission of Illinois

has tendered his resignation from that office,

to take effect March 1. Mr. Feustel, who is a
member of the firm of Sloan, Huddle, Feustel
& Freeman, and was formerly assistant chief
engineer of the railroad commission of Wis-
consin, resigns for the purpose of resuming
his consulting practice.

R. M. Hosea has resigned as chief engi-
neer of the Colorado Fuel & Iron Company,
the Colorado & Wyoming Refining Company
and the Crystal River Railroad. He will be
retained as consulting engineer with these
companies and in addition will open a consult-
ing engineer's office in Pueblo, Col., specializ-

ing in coal mine engineering operation, water
supply and irrigation construction, engineer-
ing reports and examinations, wood-stave pipe
and concrete structures and administration of
water-supply systems. Mr. Hosea designed,
constructed and for the past seven years
operated, the $1,000,000 water-supply system
for the steel plant of the Colorado Fuel &
Iron Company at Pueblo, Col.

Obituary Notes
Fred Sauerbrey, formerly chief engineer of

the Newport (N. Y.) waterworks, died Feb. 15.

Philip H. Porthesius, former assistant chief
examiner of the State Civil Service Commis-
sion of New York, died Feb. 16. Previous to
his appointment as chief examiner Mr. Por-
thesius had practiced as an engineer.

Sir Charles A. Hartley, the hydraulic en-
gineer, died in London, Feb. 22. In this coun-
try he was one of the committee appointed
by Congress to report on the improvement of
the Mississippi River in 1875. He was also
a member of the congress that sat at Paris
to decide upon the best route for a ship canal
across the Isthmus of Panama.

Civil Service Examinations

Chicago.—The Civil Service Commission will

hold an examination for the position of bridge
designing draftsman, salary $1500-$1740,
March 12.

Examinations Previously Announced

See
Date Eng. Record
March 2—Designing engineer. United

States Feb. 6
March 10—Aid, Coast and Geodetic

Survey; computer, Coast
and Geodetic Survey;
copyist topographic
draftsman, departmental
service; junior engineer
draftsman; topographic
draftsman ; surveyor,
Philippine service; super-
intendent of construction,

supervising architect's

office; United States Feb. 6

April 14—Civil engineer and drafts-

man; copyist draftsman,
Navy Department;
mechanical draftsman,
Panama Canal Service;

ship draftsman. Navy De-
partment; topographic
draftsman, Panama Canal
Service; engineer, Indian

Service; United States.. Feb. 6
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Reversible Drag-Line Bucket for

Double Wear
A small capacity 1-yd. drag-line excavator

whose structural steel frame is designed to

throw the trolley weight ahead of the bucket,

putting the maximum weight on the digging

edge, was exhibited for the first time at the

recent Chicago Cement Show. The frame is

triangular-shaped and provides for straight

draft on the bucket while elevating the trolley

sufficiently to keep the track line clear of it.

The dumping trolley can be reversed, which
allows the bucket to be dumped at the foot of

the incline as well as the top. When digging
in sticky material by operating the latch the

bucket can be turned over, insuring complete
discharge. The bucket is symmetrical in form

THE DIGGING LIP OF THIS DRAG LINE BUCKET MAY
BE TRANSFERRED TO GIVE LONGER SERVICE

and hence reversible in its carrying frame.
Thus after the first digging edge and side are
well worn, the digging lip can be transferred
to the other edge and the bucket turned in the
frame to give another full period of useful-
ness. The buckets, which are also made in

still smaller sizes, are manufactured by the
Raymond W. Dull Company, Chicago.

Revolving Steam Shovel Cuts to

Accurate Grade
Extra reach, both in width and height, and

rapid operation made possible by simple con-
trol are features which will recommend the
Erie steam shovel. Automatic control of the
crowding engines sets the dipper handle at
each operation and holds it to grade in dig-
ging, producing the level cut shown in the ac-
companying illustration without extra atten-
tion on the part of the operator. Although
the crowding motion is of the direct-acting
.shipper-shaft type, the advantage of other
crowding motions adapted to shallow cut work
have been incorporated in the design, and it

is claimed that cuts as shallow as 1 ft. can
be excavated at the rate of 30 yd. per hour.
The extra reach enables a 35-ft. floor to be dug
from one position by the %-yd. shovel. Three
levers and one foot-brake entirely control the
shovel in digging, one lever operating both

STEEL CURB FORM WHICH MAY BE ADJUSTED TO ANY RADIUS OF CURVE

the throttle and clutch of the main hoist. By
thus simplifying the control, a shovel runner
of only average ability is enabled to put out
a high yardage. It is said that from one to
six loads per minute can be handled by such
a man with this machine. The shovel is self-

propelling, and has a power steering-device.

It is claimed that the shovel will climb a 20
per cent grade on its own power. Wagons do
not have to be accurately spotted for this

shovel, and can be loaded 23 ft. from the cen-
ter of the shovel, or on a bank 8 ft. above
the pit floor. This is the first steam shovel

put out by its makers, the Ball Engine Com-
pany, of Erie, Pa., and long working tests of
the machine were made before oflfering it for

sale. These tests seem to indicate that the
accuracy with which the automatic crowding
device enables the shovel to dig to grade will

cut the pit crew employed with it on road
grading to one man.

Adjustable Steel Curb Form Ex-

hibited at Cement Show
An adjustable steel circle form for plain

curb, curb and gutter and road work, was ex-
' hibited for the first time at the recent Chicago
Cement Show. The form is made of spring
steel curved by a system of turn-buckles and
can be adjusted to any radius or a reverse
curve. It is claimed that the form is as cheap
as the wooden ones and can be laid at 2.4 cents
per linear foot cheaper. It enables the con-

tractor to finish corner curbs with the rest of
the straight form work. The form is manu-
factured by the D. D. Baker Company, Detroit.

Wrecking Crane Driven by Either

Steam or Electricity

A 120-ton wrecking crane which can oper-

ate with either steam or electricity was re-

cently bought by the Michigan Central Rail-

road for use in and near the Detroit River
tunnel. This crane, which was made by the

Industrial Works, Bay City, Mich.,- is like a
standard wrecking crane, except that it has
a complete set of electric and steam engines

for performing each operation. When work-
ing within 500 ft. of the electrified zone cur-

rent can be supplied to the crane through an
insulated cable, vchich is wound on a special

motor reel. This reel winds up or pays out
this cable automatically as the crane moves.
For service beyond the reach of the cable the

crane may be connected through flexible pip-

ing to any convenient steam supply, such as a
locomotive. The crane can propel itself with
either steam or electricity at 4 mi. per hour.

Its electrical equipment is designed to operate

on fluctuations of line voltage ranging from
300 to 700 volts.

Electric Device [Records Pressures

and Temperatures at Distances

A long-distance electric transmitting and
recording system for pressures and temper-

atures, believed to meet commercial require-

ments in a practical way, has recently been

placed on the market by the Bristol Company,
of Waterbury, Conn. The device is deemed of

importance to all power plants, waterworks,

etc., requiring for efficient operation records of

pressure or temperature from distant points.

Frequent visits to these points require a great

deal of time. By using the device the engineer

or manager of the plant can tell, from records

at his desk, whether a certain tank is overflow-

ing or whether water is going over the dam.
The device consists of a standard Bristol

pressure-gage movement to which is attached

an electrical transmitter operating on the in-

duction balance principle. As the pressure-

gage movement is affected by change in pres-

sure it causes a change in position of the

electrical transmitter, so that the correspond-

ing changes in pressure are accurately trans-

mitted to a receiving instrument located at any

REVOLVING STEAM SHOVEL WITH EXTRA REACH IN WIDTH AND HEIGHT

RECORDERS OF LONG-DISTANCE TRANSMITTING
SYSTEM

desired point, regardless of the distance from
the source of pressure. Alternating current is,

of course, necessary for the operation of this

device, and three small wires of No. 18 size

or slightly larger connect the transmitter with

the recorder. In fact, a distance as great as

30 mi. between these two pieces of apparatus
could be negotiated by using No. 14 wire.

No electrical contacts are made or broken in

connection with this instrument, as the move-
ment consists simply of two small coils which
are moved back and forth over iron cores

changing the magnetic field for the correspond-

ing changes in pressure. This is considered an
important feature, as sliding contacts, or con-

tacts which have to be made and broken at

certain intervals, are absolutely avoided. It

is this feature which makes it possible for the
instrument to operate for long continued
periods with practically no attention. The elec-

trical transmitter is mounted in a small
moisture-proof case which protects it from all

moisture and dirt.
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New Paver Exhibited at Cement
Show

The features of the new Oshkosh paving
tnixer, which was exhibited at the Chicago
Cement Show for the first time, are its three-

point suspension, enabling it to travel over

rough roads and keep its frame level; wide
tires; simple construction; three speeds; and
the fact that all rollers, clutches, hoists and
sheaves are fitted with removable brass bush-
ings. The wide tires are said to do away with
plank breaking. The machine has two forward
speeds and one reverse, the slow speed being

used on planks and the faster one for moving

with gears in high speed, propels the truck
at 9.4 mi. per hour. The weight of the trac-

tor complete is 8500 lb. A feature which
makes the truck especially useful on country
roads is its standard tread, unusual in heavy
trucks, which enables it to follow the smooth
track made by other vehicles.

Business Notes
The Topeka Paving Company announces

that after March 1 its offices will be located

at Canal and Stillwell Avenues, Brooklyn, N. Y.

The Troy Wagon Works Company has se-

lected J. L. Keis as its Philadelphia represen-

*
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NEW TYPE OF MIXER WITH THREE-POINT SUSPENSION FOR PAVING WORK

from job to Job. The machine, which can be

obtained with boom and bucket or telescopic

distributing chute, is made in 14 and 22-cu. ft.

sizes.

Bag Splitter Measures Cement in

Less than Bag Batches

A device for measuring one-half a sack of

cement, perfected by W. J. Cullen (30 Church
Street), New York representative of the T. L.

Smith Company, Milwaukee, was exhibited by
that company for the first time at the recent

Chicago Cement Show. The Cullen bag split-

ter, as it is called, consists of a galvanized iron

pail 12 in. in diameter and 18 in. high with a
circular damper in about the center of the pail.

By means of the bucket handle the damper
can be raised or lowered. In measuring ce-

ment the damper is put in a vertical position

and the entire bag dumped into the pail. Then
the handle is raised from its normal to car-

rying position and the upper half dumped, then
the handle turned through a quarter turn and
the rest dumped.

tative. Mr. Keis's offices are located in the

Abbot Building, corner of Broad and Race
Streets.

The Kerr Turbine Company, of Wellsville,

N. Y., announces the appointment of J. S.

Huey, 418 Hibernia Bank Building, New Or-
leans, as its district sales agent for the states

of Louisiana and Southern Mississippi.

H. C. Morrison, formerly sales manager of

the McCormick Waterproofing Company, is

now western representative and waterproofing
expert for the Sandusky Portland Cement Com-
pany, with offices at 710 Railway Exchange
Building, St. Louis, Mo.

The Walter A. Zelnicker Supply Company,
of St. Louis, has brought out a sand-dryer
which it is claimed will dry from 3 to 10 tons
of sand per day. These dryers are made in

three sizes, holding at one time from 7 to 18

cu. ft. each. The heating apparatus is a
dome-shaped stove, around which is a fine cast

grating. The whole is surrounded by a sheet-

iron skirt. The wet sand is shoveled in on top,

runs between the stove and the grating as it

dries, and falls to the ground through a per-
forated screen at the bottom.

The Lakewood Engineering Company will

open an office in Baltimore, March 1, to care
for the territory consisting of the states of
Maryland, Delaware and Virginia, the District

of Columbia, eastern Pennsylvania and south-

ern New Jersey. This office will be in charge
of Lloyd Brown, who for the past few years
has been in charge of the company's car de-

partment in New York. This company has
been represented in Baltimore by the Eastern
Railway Supply Company as agents.

Trade Publications
The following companies have recently issued

trade publications:

Chain Belt Company, Milwaukee, Wis. Gen-
eral catalog, No. 56, bound, 6x9 in., 300 pages,

illustrated. A complete treatment of elevat-

ing and conveying machinery, featuring Grip-

lock (malleable) and Chabelco (all-steel) chain

belts, sprocket wheels, transmission machinery,
elevator and conveyor appurtenances. As an
introductory a few facts about the Chain Belt

Company and illustrations picturing important
installations of elevating and conveying ma-
chinery are given. Tables and general de-

scriptions follow each classification in the

book.

National Tube Company, Pittsburgh. "Na-
tional" Bulletin 11-C, second edition enlarged,

48 pages, illustrated, 8% x 11 in., entitled

"History, Characteristics and Advantages of

National Pipe." The bulletin presents the

story of the National Pipe Company, with
facts regarding the progress of pipe develop-

ment during the past century. It also treats

of the processes of manufacture, of pipe

threading, spellerizing, physical properties and
resistance to corrosion of National pipe. Con-
siderable attention is given to the latter sub-

ject, abstracts of papers quoted as au-

thorities being printed together with tables of

tests.

Cheesman and Elliot, National Paint Works,
100 William Street, New York City. Booklet,

6x9 in., 52 pages, illustrated, ninth edition of

the "Review of Technical Paints," edited by
Frank P. Cheesman. The object of this publi-

cation is to give authentic paint information.

Brief specifications for paint for technical use
form an introduction to the book. Following
is a treatise on technical paint, giving infor-

mation obtained from research and experience.

The causes of paint decay, pigments and ve-

hicles and coatings for reinforced concrete and
cement, for steel bridges and for certain other

specialized engineering uses are discussed.

The last 15 pages treat in detail of the paints

made by Cheesman & Elliott and of their spe-

cial uses.

Motor Tractor with Drive on Front

Axle of Trailer

A motor tractor which carries a 10-ton load
supported on an independent set of springs
several times as stiff as those used to support
the power plant and driver's seat has just
been perfected by the Knox Motors Company
of Springfield, Mass. The front part of this

tractor is literally pushed along by two strut
rods from the front axle of the trailer, and
it is free of move vertically on its own springs
independent of the load. A feature of the
transmission is a differential lock which is

said to be an improvement over those now
in use.

The tractor is provided with both a foot
and a hydraulic brake, the former operating
on the jack-shaft, and the latter operating
internally on the rear axle. Either brake can
be locked to hold the tractor when standing
on a grade. The feature of having the drive
under the front end of the load enables the
tractor to develop maximum power in pulling
over obstructions. The engine is designed to

develop maximum power at 1000 r.p.m., which, TEN-TON MOTOR TRACTOR WITH DRIVE ON FRONT AXLE OF TRAILER
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New Process to Order

THE shield method used in driving the

Point Defiance tunnel, described in

this journal last week, was literally a new

process designed to order. Lack of space

prevented comment last week on its special

features. When the construction was plan-

ned, the absence of rock and of any great

head of water led the contractor to prom-

ise rapid progress. After beginning work,

however, it was found that the heavy soil

pressure made progress by the timbering

method slow and expensive. A new type of

shield was then developed, which enabled

the contractor to complete the tunnel in the

required time and at a satisfactory cost.

A shield was designed that covered only

the roof and rested on the side-wall timber-

ing which was placed in small advanced

drifts. The tunnel, which is double track,

contained a good sized excavation yardage,

and the speed attained was due in no small

part to the efficient handling of dirt at the

heading, which the method allowed. All

dirt was loaded by a steam shove* into dump
cars. The material from the topheading,

where the shield was being driven, and

from the two side headings, where the

wall timbering was being placed to support

the shield, was fed to this shovel by motor

driven belt conveyors. Thus, merely

enough hand excavation was done to clear

the advance work, and the main volume of

excavation was handled mechanically.

A Constructive Series

ON page 301 of this issue is published

the fifth article of Mr. Johnson's series

on concrete; and with it, the constructive'

phase of his work, although in reality be-

ginning with the demonstrations of the

third article, on the importance of proper

proportioning, becomes more evident. The
concluding article of the series, dealing with

the least understood and perhaps most im-

portant element in the making of concrete

—the production of the binding substance,

in other words hydration—will be published

in next week's issue. Before this subject

of hydration could intelligently be taken

up in detail, however, there had to be a

thorough understanding of the nature of

concretes as they actually exist and of the

underlying reasons for those limitations

and defects. To this end old, isolated facts,

known with that familiarity which breeds

contempt, have been shown in a new light,

and their intimate relationship established,

not only to each other, but to new facts as

well. The concluding article, in next week's

issue, completing this necessarily brief

summary of more than 4 yr. of investiga-

tion, cannot fail to bring conviction to any
one who may have been disposed to ques-

tion the statements of individual articles.

Indeed, the more carefully the series is read

in its entirety, the more significant it be-

comes; and if the lessons are applied and
supplemental investigations are undertaken

by those interested, to prove the applica-

bility of the method to individual prob-

lems and needs, there should be improve-

ment in the quality of concrete generally.

The primary object of making public these

researches at this time is to secure as wide-

spread co-operation as possible in a careful

study of field concretes. It is believed that

the appeal will not fail of its purpose.

Status of Sewage Aeration

IT is not uncommon for those who un-

dertake an investigation of a technical

subject to begin at the very beginning,

disregarding the work accomplished by

other experimenters. The highway field is

rich in examples of this practice, and for a

while the building of experimental roads

had developed almost into a fad. When
certain principles have been established it

is a waste of time to prove them again. It

is evident from Leslie C. Frank's prelimi-

nary article on the proposed tests of sew-

age aeration at Baltimore, on page 288,

that the work already done in England will

not be disregarded and that an effort will

be made, not merely, to verify the conclu-

sions of other investigators, but to advance

into new fields of research. The Man-
chester results, as reviewed by Ardern, are

based upon what may be termed the draw-

and-fiU method of operating the aeration

tank. At Baltimore an attempt will be

made to employ the activated-sludge prin-

ciple in a continuous flow tank—something

which has not been done successfully here-

tofore. In following the work at Baltimore

it is of the greatest importance to know
just what has been accomplished at other

places, and it is for this reason that Mr.

Frank's introductory article, giving a con-

cise summary, of English experiences with

activated sludge, is valuable, for it gives

the necessary basis from which to judge

the results of the near future.

Bulk Cement on Small Jobs

LESS than three carloads of cement went

into the foundations for additions to a

grain elevator in Minneapolis last fall ; still

the contractor ordered bulk cement. He em-
ployed practically no special equipment to.

unload it, no elaborate storage bins and no

delicate means of measuring the cement

into the mixer. As noted in the account

on page 309, a corrugated-iron storage shed

was constructed similar to one used pre-

viously for sacked cement. A tarpaulin

over the top was thrown back from a small

area only while the cement was being un-

loaded. Once in the pile the cement was

treated exactly as was the aggregate. Cer-

tain wheelers detailed to handle cement,

measured it into their barrows with a tub
and then fell into line 'oehind the men with
the sand and stone. There is no more dust,

the contractor testifies, in bulk cement than
that which comes from dropping, emptying
and shaking sacks. Less confusion occurs

at the mixer, 7 to 12 cents per barrel are

saved, and no loss is sustained from a leaky

hose playing on the sack pile. The Engi-
neering Record has been waiting to hear
of some contractor with sufficient ingenuity

to work out the handling of bulk cement on
a road contract. This comparatively small

piece of work in Minneapolis points the

way, in part at least. On page 152 of the
issue of Jan. 30 was noted an Oregon road-

building plant where materials, including

the cement, were hauled to the site, all prop-

erly proportioned. The Oregon storage

plant was on a bridge and aggregates came
to it by boat and were handled by a derrick

to the bins. If the delivery had been by
car bulk cement would have been entirely

feasible, and there is good reason, there-

fore, to expect its application to road work
in the near future.

Organized Enthusiasm

AS a magnet to draw a large attendance

of engineers at an annual convention,

the usual "banquet" is steadily losing

strength. To many men, especially those

who have been present at annual meetings

of technical organizations for years past,

the progress through soup and fish to coffee

and oratory has become a decided bore.

But the committee on arrangements at any

convention must prepare a program of

entertainment, and the banquet always

offers an easy solution of the problem. It

has remained for the Western Society of

Engineers to enliven the routine of the an-

nual dinner and to double the attendance at

it by a careful organized campaign of

"boosting." So many other organizations

are confronted with the task ef stimulating

the interest of their members at annual

meetings that the methods of the Western

Society, as outlined on page 304, are well

worth studying. In the first place it was
realized that a large attendance could not

be secured through the efforts of one or

two men. A "boosters' committee," there-

fore, was formed and to each of its mem-
bers was assigned a list of those for whose
presence at the dinner he was responsible.

Appeals by mail were supplemented by tele-

phone requests and the whole campaign was
made on the basis of the personal appeal.

The result was the presence of 400 men in-

stead of the usual 200. Several novel feat-

ures were introduced at the Chicago din-

ner. The idea was to banish formality and

induce an atmosphere of good-fellowship.
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A number of "stunts" had been arranged

following, in a lesser way, the procedure

which has made the "Gridiron" and "Even-

ing Star" dinners at Washington famous.

Thus the Chicago dinner was different from

the usual function of this sort and its suc-

cess is a demonstration of what can be done

by organizing the enthusiasm.

It will be the object of the educational

campaign to be inaugurated by the lumber

interest to restore lumber to its proper

place, not only to hold for it its present

market but regain as largely as possible

the legitimate fields which have been lost.

Lumber Interests Aroused

LAST week there was held in Chicago a

lumbermen's mass meeting, called by

the Forest Products Federation, which

brought together timber producers and

lumber dealers. The chief topics for dis-

cussion were the inroads which other build-

ing materials have made upon timber and

plans for restoring this material to its

proper place in engineering and building

construction. The standing of the men be-

hind the publicity, vigilance and educational

movement started, which is to be carried on

as a "department of trade extension," with-

in the National Lumber Manufacturers' As-

sociation, gives assurance that the plan for

spending $1,000,000 on the work during

the next five years will be carried through.

The new organization will start work as

soon as $50,000 has been subscribed, and

the spirit of the meeting indicated that this

sum will quickly be in hand.

This awakening of the lumber interests

is akin to that of the gas industry some

years ago. It will be remembered that the

electrical interests had carried on with re-

markable success a sweeping educational

campaign on the advantages of electricity

for lighting. Not only that, but they had

successfully invaded the heating field with

small apparatus, such as toasters, coffee

pots, etc. Meanwhile the gas interests did

not bestir themselves. They failed to take

advantage of the great developments made

by the Welsbach burner, but only after

the most serious inroads into their busi-

ness by the electrical interests did they

awaken to the necessity of employing

equally strenuous promotion methods.

In building materials the history has

been somewhat the same. Cement and hol-

low-tile manufacturers, alive to the value

of various advertising and educational

media and schemes, used them to excellent

advantage and impressed upon the popular

mind the need for a "fireproof" material.

Wood bums, was the argument, and there-

fore should be replaced by an unburnable

and, by implication, fireproof construction.

The result has been that less and less lum-

ber has been used for structural purposes,

while the discrediting of timber has caused

its exclusion for many uses by building

codes and put it under suspicion with

people generally. As is well known to all

engineers, there is an excellent field for

timber construction in both engineering

and building work. For the latter pur-

poses, if buildings are properly sprinklered,

the fireproof argument against them
falls to the ground. Without a doubt own-

ers can, in certain cases where timber is

adaptable, save money by its use and secure

a construction safe and satisfactory for

their purposes.

Ohio's Opportunity

ON account of her great disaster, Day-

ton, somewhat less than two years ago,

occupied for a time the center of the

world's stage. Following close upon ex-

pressions of sympathy came commendation

for the energetic relief measures of its own
citizens, for its subscription of $2,000,000

for flood prevention study, for its employ-

ment of a competent engineering corps to

prepare the necessary preventive plans and,

after some months, for its successful efforts

to get through the Ohio Legislature an act

which would enable not only the Miami

Valley, but other flood-beset regions of the

State, to build economically the necessary

flood-protection work. Remarkable, indeed,

was the activity displayed by the residents

of the valley and there were high hopes

that the necessary works would be under-

taken just as soon as the engineers had

concluded the details. Momentous, it ap-

peared at the time, was the first session of

the Conservancy Court at Dayton, a year,,

almost to a day, after the great disaster.

The scene will not soon be forgotten by

those who were privileged to attend. On a

long platform sat ten judges of the Court

of Common Pleas, one from each of the

counties which would be represented in the

Miami conservancy district. Before them

were table after table for counsel repre-

senting the various interests affected, and

then in sweeping semi-circles those who
had borne an active part in pushing the

Dayton relief and flood-prevention work.

Back of them, filling all the available main-

floor space and even overflowing into the

gallery of the great hall which had tem-

porarily been transformed into a court

room, were the plain people of the valley,

those who knew by actual suffering what a

flood visitation meant. Their faces showed

that to them the proceedings were all-im-

portant.

But the progress, up to that point so

rapid and auspicious, at that stage struck

the first snag, and since then a clever, de-

termined, but wholly misguided and unrea-

soning propaganda has delayed the work,

so that to-day it is hardly nearer realization

than it was when Governor Cox signed the

Conservancy Act early in 1914. Nay, more,

due to the astounding shortsightedness of

certain communities, and the selfish sacri-

ficing of the general good to local interest,

the future, if anything, is a bit darker now
than it was a year ago.

The trouble started at the first meeting

of the Conservancy Court, above referred

to. The constitutionality of the act was
questioned, and bitterly fought proceedings

have not yet resulted in a final decision

of the ultimate court. Meanwhile the op-

position's propaganda goes on and every

effort is made to enlarge upon the fancied

dangers of reservoirs and to strengthen

the prejudices of those whose lands would

be overflowed. Competent advice, secured

by the Dayton Citizens' Flood Relief Com-
mittee, has been totally disregarded in the

upper valley, and in opposition thereto no
effort has been made to adduce the testi-

mony of equally competent engineering au-

thorities in support of the levee method of

prevention, claimed by the opponents of

the Dayton scheme to be adequate. Further-

more, the provisions for adequate com-

pensation to those whose lands would be

taken seem to be disregarded in the blind

fury which has followed upon the agitation

of those who predict another Johnstown

disaster if the reservoir system is built.

Not content, too, with legal attack, the op-

ponents have carried their fight into the

Legislature and have secured the introduc-

tion of two bills, amending and emasculat-

ing the Vonderheide, or conservancy act.

These bills would kill the law by depriving

the court of control in certain respects

over the directors and appraisers, now a

feature of the conservancy law, by delay-

ing the progress of the work and forbid-

ding absolutely the construction of deten-

tion basins. The legislators, at the start,

may be expected to share the prejudices of

their constituents, but their qualifications

as leaders make it reasonable to expect

that they will listen with open minds to

the arguments for and against the amend-
ing measures and reach their decision upon
the weight of evidence and upon what is

best for the general good rather than what
is of local advantage.

Ohio stands to-day in an anomalous posi-

tion before the country. Her disaster at-

tracted attention from coast to coast, and

great has been the commendation for the

energy she displayed in her rehabilitation

and in her steps to protect herself from
similar visitations. What credit was
gained, however, has been more than

counterbalanced by the shortsightedness of

the opposition, by the refusal of some of

her citizens to come to their neighbors' re-

lief, and by their determination to insist

upon their method of flood protection in the

face of the reports of engineers most com-
petent to advise on the subject.

Ohio can redeem herself, but only by
dropping her narrow partisanship and by
displaying sympathy for those who have

passed through one disaster and are deter-

mined to save them and other parts of the

State from similar devastation in the fu-

ture. It is not too much to expect the leg-

islators of Ohio to defeat these iniquitous

measures. Anything less will bring upon

the State a censure which will be fully de-

served.

Indiana, it may be noted, slower than

Ohio it is true, has risen to the occasion

and there is likelihood of a bill similar to

the Vonderheide act, now before the gen-

eral assembly of Indiana, becoming law.

The machinery of the proposed Indiana

act differs somewhat from that of Ohio but

in its broad features it resembles the earlier

statute, and demonstrates that the sister

State, after careful study, believes the

Ohio statute adequate for the purposes to

be accomplished.
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Subsidizing the Unions Through the

Alien Labor Law

THE immediate result of the New York

State Court of Appeal's decision affirm-

ing the constitutionality of the so-called

Alien Labor Law, which excludes all others

than American citizens from participation

in the construction of the State's public

works, has been the discharge of thousands

of workers on the New York subways and

the halting of progress on contracts in-

volving over one hundred millions of dol-

lars. This, however, is but a forerunner

of the trouble that will eventually ensue un-

less the law is repealed by the Legislature

or declared unconstitutional by the United

States Supreme Court. The operations on

the Barge Canal are involved in precisely

the same way, to say nothing of the con-

struction program of the State highway

department and other State projects. Even

a repeal by the Legislature would leave un-

settled the matter of declaring the sub-

way contracts void by reason of foreign

labor having already been employed in viola-

tion of the law. To be effective the repeal

measure would have to carry some provision

for validating the contracts which have au-

tomatically become invalidated by the con-

tractors' violation of the existing labor

clauses.

The basis upon which the law is upheld

is thus stated by Judge Cardozo in the de-

cision of the Court of Appeals : "The
moneys of the State belong to the State.

They do not belong to aliens. The State,

through its Legislature, has given notice

to its agents that in building its public

works it wishes its own moneys to be paid

to its own citizens and, if not to them, then

at least to the citizens of the United States.

* * * The equal protection of the laws is

due to aliens as to citizens, but equal pro-

tection does not mean that those who have

no interest in the common property of the

State must share in that property on the

same terms as those who have an interest. .

* * * We do not assume to pass judg-

ment on the wisdom of the Legislature.

Our duty is done when we ascertain that

it has kept within its power. The statute

does not hold from the alien the rights se-

cured to him by the Constitution and we
must therefore enforce it as the law."

There are two possibilities of relief in

sight—the repeal of the law by the State

Legislature or a reversal of the State

Court's decision by the United States Su-
preme Court. Under the present condi-

tions there are placed upon the State, in

the construction of its public works, re-

strictions which apply to no private em-
ployer of labor. By employing none but
citizens the State must pay for its con-

struction at rates greatly in excess of those
of private interests. It seems reasonable
to assume, therefore, that, especially in the
present financial conditions, new work will

be greatly curtailed, if not actually dis-

continued, so that instead of there being a
greater field for citizen labor on public

works there will be no field at all. The
unions, apparently, think differently. How-
ever, if the law is enforced the extra price
will come from the pockets of the tax-payer

and the State will be obliged to employ a

restricted class of workers.

There is but one interpretation of this

result—the State will be compelled to do
nothing more or less than subsidize the

labor unions under the guise of fostering

public welfare. The sad part of the whole
situation is that the matter was not brought
to a head before so important a program
as the subway work had been begun. Still

there may have been reasons for keeping
the law on the books. Its possibilities as a

club to swing over the head of any con-

tractor who might not be living strictly

within its provisions, are apparent to any
politician.

It appears that the contentions of the

union leaders that a plentiful supply of

citizen labor is available to take the places

of the foreigners on the subway work are

not concurred in by the contractors. While
in numbers the applicants may be adequate,

in quality and fitness for the tasks to be

performed most of them thus far have
fallen far short of the minimum standard.

Then, too, those that are physically quali-

fied would require long training before they

could be entrusted with such work as shor-

ing and timbering. Even if enough citi-

zens could be secured and paid the higher

scale of wages the contractors' forces would
be demoralized almost indefinitely and the

increased transit facilities, which are

urgently needed, would be postponed beyond
the dates set for completion. If the issue

is to be decided on the grounds of public

welfare, the alien labor law has no place in

the c'ontrol of employees on public works.

Deferring to the Teachers

SEVEN years ago the American Society

of Civil Engineers appointed a special

committee on engineering education. Ad-

mittedly the subject is a large one, or can

be made large, but in seven years it should

have been possible to reach conclusions on

at least some phases of the subject. In-

stead there have been only promises—prom-
ises that ended this year in a statement that

the committee had best do nothing of its

own accord, but co-operate with the Car-

negie Foundation for the Advancement of

Teaching, which is carrying on an investi-

gation of the subject. In other words, the

society—a body of practitioners, presum-

ably competent to state the qualification

needed for engineering work, if not the

courses by which the needed training shall

be given—defers to the report of a teacher,

a teacher not of engineering but of pure

science.

In this there is no criticism of the Car-

negie Foundation. It is entirely within

its scope to investigate engineering educa-

tion, while, furthermore, its present in-

vestigation was undertaken largely upon

the suggestion of committees of various

engineering societies. This report, how-

ever, will not be that of engineers, and the

Engineering Record believes that the na-

tional societies will not be content to ac-

cept it, but will insist that they have a re-

port of their own.

The foundation proposes not merely to

investigate actual courses of instruction but

also to gather opinions from *he field as to

the adequacy of present engineering in-

struction, and to attempt to connect cur-

ricula and methods of instruction with the

efficiency of the product—the technical

graduate. Apparently the work has been

well planned, and the data collected from
the field should be of immensely greater

value than that collected in the colleges.

Even then, however, the conclusions drawn
from the field data will be from the in-

sider's, that is, the college man's point of

view, and not from that of the practitioner.

This alone would make it necessary for the

societies to draw their own conclusions, for

the views that will have weight with their

members will necessarily be those of prac-

tising engineers and not of prejudiced par-

ties, the teachers, who are responsible for

engineering education as we know it to-

day.

There is reason, therefore, for activity

on the part of the special committee of the

American Society of Civil Engineers. Its

delay, it has been explained, has been due

to the difficulty and cost of collecting what
the committee has considered are the neces-

sary data. Undoubtedly a collection of

data on the subject, if thoroughly digested,

will throw light on the whole problem,

but it is possible, without devoting the

time of a special investigator to the sub-

ject, to lay down certain broad principles.

If, as now seems certain, the drift toward

"practical" instruction seems to be slacken-

ing and the old definition of education—to

draw out, to develop latent talents—is again

coming into favor, there is a greater need

than ever for a succinct and vigorous state-

ment of these principles. Even if the com-

mittee takes the Carnegie Foundation's re-

port as the basis upon which to rest its

own conclusions, it will have to formulate

these principles, which are virtually the

ideals of engineering education. Moreover,

that work had best be done when the minds
of the members of the committee are free,

unhampered by the bias which it is but

reasonable to expect in the foundation's

report. That report should be studied by
all means. Whatever of value it adduces

should be tested by the principles which

the society's committee should lay down, but

fundamentally the committee should and
must stand on its own feet; anything less

will not be compatible with the dignity of

the American Society of Civil Engineers.

Furthermore, the investigation of the

foundation is progressing at a goodly rate.

There is need, therefore, for prompt action,

and since the committee has, without result,

had seven years in which to attack its prob-

lem, it is proper now to call into play the

machinery instituted recently for the gov-

ernment of technical committees. The in-

vocation of that machinery, too, would be

in harmony with the recently awakened ac-

tivities of all committees of the society.

Heretofore, they have been allowed to drift

as they willed, but the board of direction

has now spoken and has indicated that it

will hold them to strict accountability for

their assignments. The matter is an im-

portant one, and it is high time that it be

placed in the hands of an active committee.
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English Experiments on Sewage Aeration

Reviewed as Preliminary to Baltimore Tests
Features of Activated Sludge Process at Manchester and Salford

Enumerated—Continuous-Flow Tank Will Supersede Draw-and-Fill Methods

By LESLIE C. FRANK
Sanitary Engineer, U. S. Public Health Service

washed final effluent humus was added to

the tank and the aeration continued for

another month without replacements of

sewage. At this time fillings were recom-
menced with a 3-hr. aeration period and a

2-hr. settling period. The average results

are given in the table.

As announced in the Engineering Record

of Feb. 20 the U. S. Public Health Service

and the Baltimore Sewerage Commission
have begun a series of experiments on
sewage aeration at Baltimore. One of the

Imhoff tanks at the Back River treatment

works is being remodeled so that it may be

used for the tests. Most of the work done

by English investigators has been on the

draw-and-fiU method. The feature of the

Baltimore experiments will be the testing

of the activated sludge principle in a con-

tinuous flow tank. This article, summariz-
ing the results accomplished in England,

is an introduction to one which will de-

scribe the new aero tank in detail and out-

line the schedule of experiments proposed.—Editob.

IN December, 1914, my attention was di-

rected by a letter received from H. C.

McRae, division engineer of the Baltimore
Sewerage Commission, to several interest-

ing articles which had appeared in the Eng-
lish engineering press. These articles dealt

with what appears to be an entirely new
principle in sewage treatment, namely, the

principle of "activated sludge." It will be

pertinent to discuss briefly the substance

of these articles.

English Activated Sludge Experiments

In Manchester, England, in 1913, Ed-
ward Ardern and W. T. Lockett began a

long series of experiments attempting to

apply aeration methods in the purification

of sewage. These experiments showed
startling results. It was found at first that

in order to nitrify completely an average
sample of Manchester sewage it was neces-

sary to apply continuous aeration for five

weeks. It was due to experiences similar

to this that many investigators in the past

have given up the idea of tank aeration as

being much beyond the economic limit.

However, Ardern and Lockett allowed the

sludge remaining after this five weeks' aera-

tion to settle out, decanted the purified

sewage and replaced it by a further sample
of crude sewage. Nitrification of this sec-

ond portion of sewage mixed with the pre-

viously oxidized sludge resulted in a

shorter period of aeration. Encouraged by
this discovery the experimenters continued

accumulating a larger amount of oxidized

sludge and finally became convinced that

the presence of such accumulation of sludge

deposit resulting from prolonged aeration

"had the property of enormously increas-

ing the purification effected by the simple

aeration of sewage." It was established

that a well nitrified effluent could be ob-

tained by 6 hr. aeration of Manchester
sewage "in intimate contact with one-

fourth its volumu of activated sludge."

The air in these laboratory experiments was
blown through plain pipes and under these

conditions it was necessary, between the

doses of sewage, to subject the activated

sludge to a further intermediate period of

aeration.

Ardern and Lockett were sufficiently en-

couraged by the results of these labora-

tory experiments to consider advisable the

carrying out of a larger scale outdoor ex-

periments at Manchester. (Ardern and
Lockett, Journal Society of Chemical In-

dustry, No. 23, Vol. 33, 1914). These
experiments gave even better results than
those obtained in the laboratory previously.

It is believed that this was because of the

use of a different method of applying the

air. The experiments were carried out in

casks of 50 gal. capacity and the air was
applied through porous tile placed in the

bottom of the cask. One volume of acti-

vated sludge to four volumes of crude

sewage aerated for a period of 4 to 6 hr.

with about 15 cu. ft. of air per square
foot of tank area per hour with a subse-

quent sedimentation period of 1 to 2 hr.

prior to decantation gave the results in the

accompanying table.

Results of Manchester Aeration Experiments.
Parts Per Million

Six Hours Aeration Temp. 16 to 22 Deg. Fahr.
Raw Sewage Effluent

4 hr. oxy. abs 102.2 8.6
Free ammonia (saline) 3.'j.6 3.2
Albuminoid ammonia 10.3 0.8
Nitrite (NHa) 0.6
Nitrate (NH3) 18.7
Absorp. of dis. oxy. 5 da. 65 deg.
Fahr 8.0

Four Hours Aeration Temp. 15 to 20 Deg. Fahr.
Raw Sewage Effluent

4 hr. oxy. abs 102.3 10.3
Free ammonia (saline) 34.6 2.1
Albuminoid ammonia 9.9 1.0
Nitrite (NH3) 0.7
Nitrate (NH3) 16.0
Absorp. of dis. oxy. 5 da. 65 deg.
Fahr

The results in these tables are suffi-

ciently significant. Certainly the nitrifi-

cation produced by even the lower period

of 4 hr. aeration is ample to assure a thor-

oughly stable effluent.

Salford Tests

Somewhat later Melling and Duckworth
of the Salford River Conservancy Com-
mittee extended the activated sludge ex-

periments to a larger outdoor scale at

Salford, England. There were already

existing at the Salford plant six roughing
filters, 18,000 sq. ft. in area, filled to a

depth of 2 ft. 6 in. with river gravel, and
equipped with a network of air pipes with

V2 in. brass jets, each filter having about

15,000 jets. One-third of one filter, or

1000 sq. ft. with 5,000 jets, was converted

for aeration purposes by removing the

river gravel and building a brick wall

close to the air pipes so as to obviate stag-

nation of sludge below the pipes. For the

first experiments only half of this con-

verted section was used, approximating a

tank of 12,500 gal. capacity. This tank

was operated about one month on the

gradual-sludge-accumulation basis of the

previous laboratory experiments, i.e., the

tank was filled with crude sewage and
aerated for a few days, then the sewage
was allowed to settle several hours and
drawn off, and finally a new charge intro-

duced. At the end of this first month of

operation it was decided to accelerate the

accumulation of activated sludge and some

Results of ISalford Aeration Experiments
Parts Per Million

Three Hours Aeration; Temp.
Settled Raw

19 Deg., Fahr.
Per Cent

Sewage Effluent Reduction
4 hr. oxy. abs. . . 71.1 7.50 90
Free saline ammonia.. 28.6 0.1
Albuminoid ammonia. . . 5.3 1.3 76
Nitrite + nitrate as N. 1.0 11.1
Dis. oxy. abs. 5 days at

65 deg. Fahr 4.6

Some separate tests were also made on
dissolved oxygen consumed in 5 days at

65 deg. Fahr. for a period of aeration of

only 1 hr. Following are three random
results quoted by Mr. Duckworth:

Dissolved Oxygen Consumed Salford Aeration
Experiments

Parts Per Million

One Hour Aeration; Temp. 19 Deg. Fahr.
Crude Per Cent

1914 Sewage Effluent Reduced
Oct. 12 83.0 IS.

3

78.0
Oct. 13 110.0 18.0 85.8
Oct. 16 87.0 14.5 83.3

The Salford experiments demonstrate
the feasibility of translating on the fill-and-

draw plan the activated sludge process to

a large out-of-door scale, and give a def-

inite confirmation of the previous labora-

tory small scale experiments.

Properties of Activated Sludge

Ardern states that the sludge obtained

from the activated sludge process differs

entirely from the usual tank sludge. It is

inoffensive and flocculent in character.

The percentage of moisture is high, about

95 per cent, but it is stated that the sludge

readily separates from its water content

by treatment upon fine grade filters, result-

ing in a sludge of the consistency of stiff

jelly. Duckworth states that the acti-

vated sludge obtained at Salford contains

three times as much nitrogen, twice as

much phosphoric acid, and one-half as

much fatty matter as ordinary tank

sludge. If these results can be obtained

on a practical engineering scale the ques-

tion of the fertilizer value of sewage
sludge would again be raised with new
force.

Herewith are some analyses of activated

sludge quoted by Ardern:

Analyses of Dry Activated Sludge i.v Per Cent
Manchester Salford

Organic matter 64.7 54.5
Mineral matter 35.3 45.5
Total nitrogen 4.6 3.75
Total organic matter nitrogen 7.1 6.9
Phosphate (P.Oj) 2.6 2.1
Extractible matter (grease, coloring

matter, etc.) 5.8 4.8

Review of Manchester Results

Ardern, in reviewing the Manchester re-

sults, enumerates the following important
features of the activated sludge process:

(1) For complete nitrification with a
reasonable aeration period a considerable

portion of activated sludge should be em-
ployed, probably not less than one volume
of sludge to four volumes of sewage. Well

clarified effluents, showing a high per-

centage purification may be, however, ob-

tained with relatively much less sludge.

I
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(2) It is essential that there should be

intimate mixture of the activated sludge

and sewage. It is therefore highly im-

portant that adequate means should be

adopted for the removal of road detritus,

grit, etc., from the sewage. Otherwise

there will be a tendency to form deposits

on the floor of the aeration tank. Under
such conditions not only is a proportion of

the active sludge removed from the sphere

of action, but the accumulated banks of

sludge are liable to give rise to certain

secondary reactions inimical to the com-
plete success of the oxidation process.

(3) Temperature is an important factor

in the success of the aeration process. The
purification is seriously diminished at

temperatures constantly below 10 deg. C.

Above this temperature satisfactory re-

sults can be maintained. It is advanta-

geous, however, if a temperature approach-

ing 20 deg. C. can be maintained as under
these conditions nitrification is greatly

facilitated. In this connection it must be

remembered that the Manchester and Sal-

ford results given previously were ob-

tained during the summer and autumn
months with entirely favorable conditions.

In the majority of these cases maintenance
of these excellent results during the winter

months would doubtless require that the

temperature of the sewage should be raised

slightly by the use of warm air or by other

means.

(4) It is necessary, in order that nitri-

fication should proceed without hindrance,

that the alkalinity or basicity of the sewage
should be sufficient to account for the nitric

acid resulting from the nitrification of the

ammonium salts. When employing a pro-

portion of one volume of activated sludge

to four volumes of sewage no difficulty has,

however, arisen in this respect either at

Manchester or Salford.

(5) The oxidation process is essentially

biological and consequent care will have to

be exercised when dealing with a sewage
liable to contain excessive quantities of in-

hibitive trade effluents, especially as com-
plete success is dependent upon the mainte-

nance of the activity of the nitrifying or-

ganisms, which, unless thoroughly estab-

lished, are very susceptible to adverse con-

ditions.

Ardern finally makes note of the fact

that all of the results described have been

obtained by working aeration tanks on
what may be termed the fiU-and-draw

method. "Experiments carried out on a

continuous flow system have so far not met
with the same success on account of certain

engineering difficulties which obtain. Sat-

isfactory progress with these methods of

working is dependent on the design of a

tank in which these difficulties may be

overcome."

The Aero Tank

The writer has designed a form of tank
which he believes will enable the activated

sludge process to be applied to the con-

tinuous flow system. He proposed this

type of tank to Prof. Earle B. Phelps and
through him to the Surgeon General of the

United States Public Health Service, with
the suggestion that, since the Imhoff tanks
now nearing completion at Baltimore were
of such design that one or more of them
could easily be converted for the necessary
experiments, it would be advisable to pro-
pose joint experiments with the Baltimore
Sewerage Commission. This suggestion re-

sulted in a letter of proposal from the

director of the Hygienic Laboratory to
Calvin W. Hendrick, chief engineer of the
Baltimore Sewerage Commission. Mr.
Hendrick agreed to the joint experiments.

The second instalment of this article

will describe the proposed aero tank and the
proposed schedule of experiments to be
conducted at Baltimore.

Moving Reinforced-Concrete

Hotel in San Francisco
Path up Heavy Grades and Around Various

Obstacles Is Worked Out on Paper by a

Series of Computed Curves

By A. D. PHARES
Engineer in Charge for William Bruce, San

Francisco

IN clearing the large area in San Fran-
cisco to be occupied by the group of build-

ings and surrounding grounds known as the
Civic Center, among the buildings to be re-

forced with %-in. twisted bars. The verti-

cal steel is 12 in. between centers; the
horizontal, 18 in. Above the first story the
continuity of the walls is broken on each
side by a 6 X 60-ft. light well. The rear wall
is of similar construction, containing three
panels. The front wall is much heavier,

the panels being 16 in. thick and made of

brick, the entire front being faced with
pressed brick. On each floor the side walls

are tied by ten 12 x 12-in. reinforced-con-

crete girders, running transversely between
the columns.

Plan of Action

Mr. Bruce's plan of loading the building
was as follows: He removed the ground
floor entirely, and, beginning at the floor

of the basement, blocked up to the level of

the street for the foundation of the tracks,

which were four in number.
The tracks were of heavy timber with a

surface of 2-in. maple planks. On the tracks

rested rollers 4 ft. long and 8 in. in diam-
eter, made of laurel. Resting on the rollers

THIS BUILDING WAS MOVED TO MAKE ROOM FOR SAN FRANCISCO'S CIVIC CENTER

moved was a reinforced-concrete hotel. It

was taken for granted that it would have

to be wrecked. The Board of Works award-

ed the contract to William Bruce, a general

contractor of this city, on his bid of $1736;

he to receive that sum in addition to the

proceeds of the wrecking. It seemed almost

wanton to destroy such a structure, as it

was but newly completed and had never

been occupied. Mr. Bruce had very differ-

ent ideas, however, with the courage to put

them to the test. He carried the building

off whole.

Size of Building

The building is 50 x 95 ft., with five

stories and a basement. The material used

in it was Mt. Diable cement—a local prod-

uct meeting the requirements of the Amer-
ican Society for Testing Materials—beach

sand and wash gravel in about a 1:6 mix.

Each of the side walls contains ten columns,

each reinforced by four 1-in. twisted bars.

The panels between are 6 in. thick, rein-

were the shoes. These were of the rocking
type, 12 in. x 14 in. x 8 ft. pine faced with
2-in. maple planks; the ends were rounded
up, toboggan fashion, in order to take and
leave the rollers easily. The upper bearing
surface was about 2 ft. long, which per-

mitted considerable flexibility of movement,
both horizontal and vertical.

The four shoes carrying the front were
12 ft. long to take care of extra weight.

There were ten shoes to each track—a shoe

under each of the ten columns. Above these

were the spring timbers, 12 x 14 in., run-

ning the entire length of the building.

Resting on these, over each shoe, were 6 x
8-in. transverse tie beams. On these lay

four pair of 12 x 12-in. timbers running
the entire length of the building. These
in turn carried ten pairs of 12 x 12-

in. transverse timbers which pierced the

outer walls on each side of the columns and
carried the walls and columns. On these

rested four 12 x 12-in. longitudinal timbers
which caught all the girders of the second
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floor. This grill formed the platform, or

sled, upon which the building was carried.

It will be seen that the weight was carried

as it was built—the greater load being at

the outer walls.

The timbers having been placed in posi-

tion, steps were taken to prevent settling

when the weight of the building was trans-

ferred to the tracks. Hardwood wedges
were driven with sledges between the sled

and the building and between the sled and
the shoes; so tightly were they driven that

the building was actually raised % in.

when released from the foundation, due to

the compression of the timbers and block-

ing. When all the timbers were wedged to

a firm bearing the walls were cut through

by pneumatic drills, the reinforcing steel

was severed by oxy-hydrogen torches and
the building was ready to start on its way.

Hauling Equipment

The hauling equipment consisted of a 50-

hp double-spooled donkey engine which

pulled upon a ^j-in. cable, rated at 23 tons,

running through four pairs of 16-in.

sheaves. This tackle pulled as a luff on the

main- cable, which was ; s in-, rated at 27

tons. The main cable ran through four

pairs of double blocks fitted with 18-in.

sheaves. This pulled on the eveners, which
were made fast to the far end of the spring

timbers. The pull being thus applied at the

rear of the building, it was virtually pushed
instead of pulled. This avoided the danger
of pulling the platform apart. As part of

the route was up a steep incline, an auxiliary

engine with an independent system of pul-

leys was made fast to the corners to prevent

the building running back down the incline

in case of breakage in the main rigging.

This auxiliary tackle was kept under com-

paratively low tension.

When the first pull was made a surprise

was given the house movers. The building

had been cemented to its neighbor on the

east through a long gap in the lining boards.

When they let go, which they did with a

snap, it was found that about 40 sq. ft. of

cement and 55 bricks had been sheared off,

leaving about V^ in. of the brick adhering

to the moving building.

The first run was 110 ft. up a S^i-per

cent grade to the first turn. When moving
up the inclines the building remained level,

blocking being placed between the spring

timbers and the shoes to fill the triangle

between the incline of tracks and the level

spring timbers. At the end of the first run

the building was blocked up, the straight

tracks were removed and circular tracks,

forming a turntable, were substituted. The
center was 7 ft. 6 in. east of the westerly

wall and midway of the length. Mr. Bruce
determined this point by trial on a large-

scale drawing, it being necessary to clear

the building on either side and the car

tracks ahead.

In turning, an engine was placed at each

end, pulling tangent to the track. After

turning about 45 deg. the turntable was re-

moved and a straight-away inclined track

substituted. The turning required several

weeks, as it involved an immense amount of

work under exceedingly adverse conditions.

Curved Path to Avoid Obstructions

At this point I, who had been an inter-

ested spectator while passing daily, sug-

gested to Mr. Bruce the advantage of

making the next turn and the detours neces-

sary to avoid the various obstacles by a

series of curves. After several conferences

he determined to try it and I was employed
as engineer, or as he sometimes humorously
styled it, "special pilot," which, in view of

the devious route followed, seemed quite

applicable.

Two intersecting base lines, being re-

spectively the prolongations of the side of

the building as it then stood and as it would

be in its final position, were laid out with

a transit and all the obstructions, good and
bad ground, etc., were carefully located with

reference to them. A route was then

chosen that would avoid the obstacles and
take advantage of the favorable ground.

The next run was 295 ft. up a 2.4-per cent

grade on a 1725-ft. curve to the left to clear

the corner of the massive foundation of the

old City Hall, which had been destroyed by

the fire in 1906 and had later been razed as

far as the foundation. The center line of

each of the four tracks was painted on the

pavement, walks, etc., and grades were ap-

plied at intervals of 20 ft. The corner of the

foundation having been passed, the curve

was reversed to one of 1525-ft. radius to the

right, the building still being on the in-

clined track. When the elevation required

to clear the old foundations had been at-

tained, the inclined tracks were removed
and level tracks substituted.

A Difficult Turn

The heavy foundation of the old rotunda,

which was higher than that of the main
building, stood directly on line and but 70

ft. distant. This necessitated an exceed-

ingly sharp turn to the right. The first

portion of the curve was of 206-ft. radius

with the center on line with the rear wall.

Locating the center in this manner caused

the front to swing very rapidly, as was
needed to clear the rotunda. There being

no precedent to guide us, questions arose as

to the performance of the building. Would
the building follow the tracks? Would it

do so without straining itself? How could

the rollers be centered so that each roller

would be working in unison with the others

and no racking would result? The center

was on the other side of a brick building,

so that the rollers could not be sighted in

to the center as is commonly done in the

turntable method. The centering was easily

accomplished by stretching strips from one
spring timber to the other at calculated

points. The rollers were then sledged

parallel with these converging strings. By
this means the several hundred rollers were
made to work in perfect harmony and the

building followed the calculated courses as

if running in a groove.

The radius was next shortened to 156 ft.

and the center advanced to a point opposite

the middle of the building. This was the

critical point in the whole undertaking.

However, the building responded perfectly

to the rollers and the rotunda was cleared.

The radius was then lengthened to 297 ft.

and the building swept around on this curve

a distance of 235 ft.; thence 165 ft. on a
1345-ft. radius; thence 5 ft. on a tangent

to its final position.

The Final Landing

The last 5 ft. had been reserved to cor-

rect any irregularities that might develop

in case the building did not accurately fol-

low the projected course. But the movers
handled the rollers so skilfully that the

building went into place without a waver.

Some idea of the nicety of the handling r;an

be gained by'knowing that the building was
but % in. narrower than the lot and no part

of it is over the line. The building is now
resting on its own foundation, the ground
floor is restored and the structure is already

occupied as a hotel.

Aside from the cracking of the plaster in

some of the upper rooms, due to the shock

of pulling the buildings apart, the building

was undamaged. Mr. Bruce will make be-

tween $30,000 and |40,000 on the venture,

which he richly deserves as his reward for

accomplishing what was generally consid-

ered to be an impossibility.

Du Bois Turntable Pit

Details of Design Adopted by Buffalo, Rochester &
Pittsburgh Railway in Connection with

New Engine House

IN conjunction with the building of the

new reinforced-concrete and brick six-

teen-stall engine house of the Buffalo,

Rochester & Pittsburgh Railway at Du Bois,

Pa., which was described in the Engineer-

ing Record of Feb. 6, page 167, the old 70-ft.

turntable was replaced by one 90 ft. long of

the American Bridge Company's standard

design. Cooper E-60 loading. The accom-

panying details of the turntable pit may be

of some interest as representing the latest

practice of this company.

The Santa Fe Crossing of Diablo can-

yon, used as the front cover illustration of

the Feb. 13 issue, was located, according

to an error in the caption used, in Colorado.

The structure is in Arizona.

y^S^^^i^iii)^i\^i0\ zattdi

Detail of Top
of Bockwall Part Section

details of turntable pit at du bois engine house
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Variations in Practice Disclosed by Water
Sterilization Statistics

Francis F. Longley, Before American Waterworks Association, Discusses

Status of Hypochlorite and Liquid Chlorine Methods of Treatment

r

BASING his figures upon 110 replies re-

ceived from 240 inquiries, Francis F.

Longley, of the staff of Hazen, Whipple &
Fuller, consulting engineers of New York
City, presented before the New York sec-

tion of the American Waterworks Associa-

tion at its meeting on Feb. 24 a paper show-
ing the extent to which water sterilization

is used, the cost of installation and opera-

tion, the prevalent materials for tanks and
piping, and the general effects of the treat-

ment on the typhoid death rate. The data

represent water supplies of 2,000,000,000

gal. daily. An abstract of his address fol-

lows:

Eighty per cent of the replies named
hypochlorite and 20 per cent liquid chlorine

as the sterilizing agent. About 75 per cent

of the supplies regarding which informa-
tion was received are river waters, about
20 per cent are from lakes, and the small

remainder are ground waters.

The first application of hypochlorite
noted among the replies was in 1908, in

which year disinfection by this means was
begun at the Bubbly Creek plant at the
Union Stock Yards in Chicago; at the
Boonton reservoir of the Jersey City
supply, and upon the municipal water
supply of Poughkeepsie, N. Y. The sev-

eral years following showed a rapid in-

crease in the number of installations, al-

though the records of 1913 indicate a fall-

ing off. The rates for the year 1914 are
incomplete. Of the total installations re-

garding which replies were received, the
percentages installed each year are given
in the table.

About 37 per cent of the cities replying
use disinfection without other treatment.
The balance use it as an adjunct to some
treatment—in most cases filtration. In 57
per cent of those cases in which it is used
as an adjunct to filtration, it is used as a
final treatment. In 26 per cent it is used
after coagulation or sedimentation and be-
fore filtration. In the remaining 17 per
cent it is applied before coagulation and
filtration.

Point of Application

The data at hand do not give any reasons
for the application before coagulation. In
general, an effective disinfection may be
secured with a smaller quantity of hypo-
chlorite if it is applied after rather than
before filtration. It should be noted that
the storage of chlorinated waters in coag-
ulating basins and its passage through
filters tends to lessen tastes or odors con-
tributed by the treatment, and this fact

may in some, cases account for its use in

this way. Beyond this there is nothing in

the moderate amount of bacterial data
secured in connection with this work that
enables us to generalize upon the relative

advantages of these different points of ap-
plication.

Costs

The cost per million gallons for the
equipment required for this treatment
varies from $4 to $2,400. These variations
are accounted for by the fact that designs
for equipment of this sort vary widely.

Some are the merest makeshifts, while
others are elaborate. Some of the costs
quoted include no building costs, while
others include expensive structures. Tak-
ing the figures as they stand, as the data do
not permit any further analysis, the total
costs per million gallons are stated not to
exceed $25 in 12 per cent of the supplies,

$50 in 30 per cent, $100 in 42 per cent, $250
in 67 per cent and $500 in 87 per cent of
the supplies about which information is

available.

The total cost per million gallons for the
process also varies widely. By far the
greater number of costs stated lie between
10 and 50 cents per million gallons, the
average for these being about 25 cents.

Tanks and Piping

The information at hand indicates that
the commonest construction of tanks for
hypochlorite is concrete. About 67 per cent
of the replies stated that they had either

Growth in the Use or Water Sterilization with
Hypochlorite and Liquid Chlorine

Million
Gallons

Percentages Per Day
Year Installed Represented
1909 13 100
1910 14 450
1911 22 320
1912 22 710
1913 18 70
1914 8 265

concrete tanks or tanks of wood or iron,
lined with concrete. More than 20 per cent
are of wood without lining. The balance
are either wood with lead lining, wood or
iron with some protective or acid-resisting
paint, or porcelain lining. The liquid
chlorine is universally contained in special
iron cylinders.

The piping seems in general to have been
put together of the materials most easily
available, without regard to corrosion.
Fifty-six per cent of the replies indicate
the use of iron pipe, either black or gal-
vanized, 15 per cent use lead pipe, and
about an equal number use brass. A few
use lead-lined iron pipe, cast-iron pipe, hard
rubber, rubber hose, bronze or copper pipe.
The same comments apply to the kind of

valves and fittings commonly used. Sixty-
six per cent of these are of brass such as
are usually found in stock ; 14 per cent state

that bronze valves and fixtures are used,
but it is possible that some, if not most of
these, upon further inquiry, might prove
to be brass. A few use iron valves or
fittings and a few have fixtures made of
vulcanite, rubber composition, lead, copper,
glass, etc.

The materials commonly used which
seem to have shown the greatest resistance

to the corrosive effects of hypochlorite are
concrete tanks, lead pipe and rubber com-
position. Several of the answers indicate

that copper, cast iron and lead-lined iron

pipes are used without corrosion, and a

number indicate, too, that brass and gal-

vanized iron are used without corrosio;.

The evidence as to these two last materials,

however, is contradictory, as other answers
indicate considerable corrosion with gal-

vanized iron and brass. It seems likely that

the quality of the material and some pecu-
liar local conditions may, perhaps, be de-
termining factors in the corrosive effect

upon these two materials. The results show
the unmistakable corrosive effect upon
wrought iron and also upon wood.

Variations in Strength

Evidence has been found in the past of
occasional large variations in the strength
of commercial hypochlorite. In answer to
an inquiry on this point, only 29 per cent
indicated that the strength of hypochlorite
as purchased had been determined. That
this is a point of considerable importance
is indicated by the following figures

:

The maximum percentage of available
chlorine stated was 42 per cent. Numerous
others ran as high as 40 per cent. The
minimum stated was 15 per cent, with sev-
eral others less than 20 per cent. The
average strength was 33 per cent. In two
cases the maximum percentage strength
noted is as large as two and one-half times
the minimum strength. These variations
in quality in the commercial hypochlorite
are significant, and it is obvious that the
strength should be determined and a cor-

rection made in the application, if neces-

sary, if the best results are to be secured.

Amount of Dose

The maximum dose of hypochlorite stated
is 60 lb. per million gallons, which is at the
Bubbly Creek plant in Chicago, where the
nature of the water treated is well known
to require a large dose. The lowest maxi-
mum quantity stated is 4 lb. per million
gallons. The average of all the maximums
stated for the various plants is 17 lb. per
million gallons.

Bubbly Creek also shows the highest
average dose of 55 lb. The next highest is

35 lb., and the lowest average dose stated is

3 lb. The average of all the averages
stated is about 11 lb. per million gallons.

Judging from the lack of information in

response to inquiries bearing upon the rela-

tion between the quantity of hypochlorite
required and the color or turbidity in the
water, it seems that a surprisingly sma'.l

amount of attention is given in the various
cities to following out this relationship. A
knowledge of this relation is of some im-
portance, as it influences the quantity of
hypochlorite that is required for a given
water, the quantity that may be applied
without producing objectionable tastes and
the economy of the treatment.

The reason for the lack of attention to
this point seems to lie in the fact that the
cost of the hypochlorite required for any
water is trifling and it is not of great im-
portance just what quantity is applied, so
long as it is enough, on the one hand, to give
good bacteriological results, and, on the
other hand, not so much as to produce ob-
jectionable tastes and odors.

The doses that fulfil these two conditions
do not always coincide. The character of
some waters is such that the dose which
can be applied without contributing objec-
tionable tastes and odors is more than
enough to produce the desired bacterial re-

duction. With such waters there is no
difficulty in regulating the dose to give
satisfactory results from every point of
view. The character of other waters is

such that the maximum dose which can be
used without giving a taste is not enough
to give the bacterial reduction required.

This is the difficult condition to meet. It
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is found more frequently in raw waters
than in filtered waters.

Tastes and Odors

It is everywhere recognized that there

are certain times when the hypochlorite

treatment is less satisfactory than at

others. This is shown principally in the

appearance of tastes and odors that occa-

sion complaint among consumers, or in a

low and unsatisfactory removal of bacteria

by the treatment. It o.^urs generally at a

time when the turbidity or the color of the

water increases greatly, or some other

marked change, such as temperature, occurs

in the condition of the untreated water.

Different waters vary a good deal in this

respect, and but little information can be

found which gives light upon the specific

reasons for this variation and permits the

formulation of general statements in regard
to it.

An analysis of the figures at hand shows
that in one place a maximum dose as great

as 37 lb. per million gallons has not given

rise to objectionable tastes or odors, and in

numerous places 20 to 30 lb. has not been
noticeable. The average amount stated for

which no odor or taste was noticed was
about 14 lb. per million gallons. The sup-

plies in which it was definitely stated that

no tastes or odors were noticeable included

about 40 per cent of the total. Among the

others there were general comments as to

the occurrence of objectionable tastes or

odors, indicating in the main that they are

likely to occur with changes in the char-

acter of the water treated, especially at

times of storm or freshet.

Relation Not
Color and

Established Between
Amount of Dose

So far as is indicated by the somewhat
incomplete data, the largest quantities of

hypochlorite are used in those supplies in

which the color or turbidity of the water
is highest. Unfortunately, the informa-

tion is not complete enough to enable any
relationship to be established even in an
approximate way between color, turbidity

and quantity of disinfecting agents that

may be used without objection.

^ ^'^ Trestle P,
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SIDE WALL TRENCH WORK BEING HANDLED WITH LIGHT TRAVELER DERRICK

Constructing Pumping Station in Unbraced
Cofferdam Formed by Outside Walls

Soft Ground Forces Contractor on Passaic Valley Sewer to Put
Main Construction Plant on Future Power House Foundation

BY constructing the outside walls first,

to stand as an unbraced cofferdam for

the main work, the contract for section 5,

the pumping station, of the Passaic Valley

sewer is being carried on rapidly and econ-

omically. This pumping station, located on
the Jersey Meadows near Doremus Avenue,
Newark, will raise water from the main
sewer to the elevated settling basins, whence
it will be discharged through the pressure
tunnel under Newark Bay to Bayonne. The
contract for the settling basins has not yet
been let. The work here described com-
prises the pumping plant, with about 1000
ft. of approach sewer, the power house, and
the permanent concrete viaduct for the coal

siding.

Design and Construction Plan

The accompanying plan and section illus-

trate the structural features of the design.

i § i %
Coal

1 I § I

The sewage enters the bellmouth, divides

into three streams, passes the grit chamber
and screen house, recombines, turns to the

left, and is drawn through the suction

sewer into the pumps. From them it is

forced under pressure into the discharge

sewer, and conducted through a valve

chamber to the elevated settling basins.

A by-pass enables untreated sewage to be
run directly into the siphon under the orig-

inal head in case of emergency. The plan

shows that an excavation some 40 ft. deep

and 103 x 380 ft. in plan is involved, in

which complicated form work for 20,000

cu. yd. of heavily reinforced concrete must
be built. To excavate this in cofferdam,

and build the forms with the bracing in the

way, would have been an expensive and
difficult procedure.

To obviate this trouble the back wall of

the administration wing and the side walls

of the engine house are being
carried up to ground level in

a series of braced cofferdams,

each about 60 ft. in length,

forming when completed a

long U-shaped trench around
three sides of the station. At
the same time the approach

sewer, on one side, and the

valve chambers, discharge and
by-pass on the other, are being

Roadway

PUMPING STATION WHICH RAISES SEWAGE TO SETTLING BASINS ELEVATED TO GIVE HEAD ON NEWARK BAY SIPHON
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built in open trench. The screen house will

next be constructed, and two derricks set

on it will excavate the space between it and
the grit chamber. As soon as the concrete
is placed, the derricks will move forward
and construct successively the grit chamber
and the bellmouth. These three excavations,
being much smaller in area than the main
power house, though too large for conve-
nient braced trench work, will be open, un-
braced pits with sloping sides.

While this work is going on the travelers
which have done the work in the trenches
will excavate with orange-peel buckets the
center of the power house, backfilling the
U-shaped trench outside the concrete, and
distributing the excess excavated material
to the large area surrounding the power
house. There are two of these travelers
following one another on each side of the
trench, one doing the preliminary excava-
tion and the other finishing the excavation,
pulling timbers, handling forms, etc.

Superstructure and
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SECTION OF PUMPING STATION AT A-A OF PLAN ON OPPOSITE PAGE

Concrete Trestle

While the main body of the pumping sta-
tion is being completed, the concrete coal
trestle will be built. That part of the
pumping station above ground will then be
finished. Last of all, part of the power

APPROACH sewer SECTION

house will be concreted, one mixer moved
to it, and the main concrete plant torn out
so that the balance of the power house may
be finished.

Plant Layout

The swamp at the site was so soft that
pile foundations were necessary for the
temporary plant. Difficulty was even ex-
perienced in handling light travelers on
this mud, until hard clay taken from the
lower 20 ft. of trench excavation was avail-
able to make a fill foundation for them.
The first work of the job was to drive with
an ordinary land machine the piles for the
power house and coal track foundations
and anchor piles for the tower guys. The
concrete plant, a sketch of which is shown
herewith, was then set up on these piles.

The bins were arranged on a skew to bring
them both within the radius of a 60-ft.

boom. Both mixers dump directly into one
chute, which leads to either skip of the
double tower. Duplication of plant from
mixer to form gives flexibility, insurance
against breakdown and double capacity
when wanted. The hoppers have to be
changed seldom, that for one skip being
at present raised 70 ft. to reach the far

(/

/

Boiler house
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corner of the power-house foupdation, and
that for the other being lower for work
close to the tower. The extreme height of
the tower, 127 ft., will be needed for con-
creting the coal trestle, the bellmouth and
the valve chambers. About 200 hp in boilers
is used to run the plant, including a small
generator set, beside the hoist boilers on
the traveler derricks.

Soil Conditions

About 10 to 16 ft. of marsh mud and soft
blue clay overlies the entire site. For a
good part of the length of the approach
sewer, weathered sandstone rock is found
a few feet below the surface. At the site

of the power house the last 20 to 25 ft.

of excavation consists of a hard red clay,

which has to be picked or loosened with
light shots before an orange-peel will dig it.

As shooting in the braced trenches caused
the side banks to slip and endangered the
bracing, it was abandoned and most of the
excavation of this material so far has been
done by hand. Hard-pan is encountered in

the bottom of the excavation. There is little

trouble from water in the excavation. Two
4-in. pumps and one or two smaller feeders

have kept the trenches dry,

except once last fall when an
unusually high tide put the

whole job under Newark Bay.
After this flood rapid un-

watering was accomplished

with two 6-in. centrifugal

pumps. The principal water
problem is to keep rain and
melted snow water which col-

lects on the marsh from over-

flowing the work. Large

I

layout of construction work—space in center EXCAVATED WITHOUT BRACING AFTER COMPLETING SIDE WALLS
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CONSTRUCTING SIDE WALLS—CONCRETE PLANT ON POWER HOUSE FOUNDATION

Notice surface water from recent melting of snow standing on marsh

sheets of this water standing behind the

small dikes built around the work may be

seen in the accompanying illustration.

Disposal and Fill

It is proposed to use the excavated ma-
terial to make a solid fill around the com-
pleted plant. To get rid of the marsh mud
taken out, it is planned to mix it with clay

for the top layer of fill. Therefore, the

mud, which comes out first, has to be piled

as high as possible in two or three narrow
dumps near the trenches, and rehandled

after the clay has been taken out and dis-

tributed. It is proposed to make roadways
on the top of this fill of broken stone, taken
from the approach sewer trench. The spoil

is handled in 1-yd. V-body dump-cars
drawn by mules or pushed by hand. For
piling up the marsh mud temporary trestles

were built on light piles, as it is impossible

to handle track on top of such soft fill.

Progress

In attacking a problem where rapid

progress is desired, the thing of prime im-

portance after finishing necessary pre-

liminary work is to develop as much of the

work as can be done at one time. The pre-

liminary work on this contract, because of

the soft ground, was vexatious and slow;

but while it was being done the approach
sewer was gotten well under way. Part
of this was concreted with a %-yd. port-

able mixer. While the main mixer plant

was being set on the pile foundation of the

power house the side trenches were started.

These were opened up in 60-ft. sections,

beginning at the lower end, and concreted

to ground level as fast as excavated. Wood
sheeting 3 in. thick was driven down as

the excavation progressed, for the first few
feet by hand, and then with light steam-

hammers hung from a traveling frame.

The job began last June, and at present the

braced trench excavation is practically com-
pleted, and the concrete on each side about

two-thirds done. As soon as the upper ends

of the side walls are concreted, a derrick

can be set on each wall to proceed with

the work on the screen house and approach

tubes, while two travelers attack the cen-

tral excavation and a fifth completes work
on the outlets. In order to avoid delay in

form building, the curved surfaces and
other forms requiring difficult carpenter

work are being built in advance as rapidly

as possible, and will be ready to set in place

when the excavation is finished.

The work will be completed about next
August. It is being done by P. J. Moranti,

Inc. Mr. Moranti himself spends consider-

able time on the work, and B. W. Fordham
is the engineer in charge.

Declares Linseed Oil Cures Dusty

Concrete Floors

ELIMINATION of dusting in concrete

floors after they have shown that un-

desirable quality was attempted by thirty

different methods and only two or three

were found satisfactory, said Cloyd M.
Chapman in a discussion at the American
Concrete Institute. Silicate of soda he

found was better than most of the proprie-

tary remedies. Twelve years ago when the

dust on the floor of an electric power plant

did damage to the bearings of the machin-

ery he applied linseed oil with satisfactory

results. Raw oil was used and the excess

wiped off with waste. Lampblack was
added to give the floors a uniform slate

color, the oil alone producing a mottled

appearance on account of the unequal ab-

sorption.

R. G. Perrot stated that he had had an

unfortunate experience of peeling in mix-

ing carborundum with a patented mixture.

Concrete made of blast-furnace slag had
given him excellent service in the corridors

of a school building.

Leonard C. Wason asserted that boiled

oil was better than raw oil, as one could

get upon it quicker. Silicate of soda had
also proved effective. He had the floors

mopped to remove the surplus between the

second and third coats, if so many coats

were necessary in order to bring about the

desired results.

To prevent dusting in the first place it

was agreed that small-sized sand should

not be used and that an excess of moisture

should be avoided. The application of

moisture by sprinkling for ten days is

essential but hard to bring about in build-

ings.

DUPLICATION OF UNITS IN CONCRETE PLANT I NSURES AGAINST DELAY AND GIVES DOUBLE OUTPUT WHEN WANTED
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Materials for Concrete Road Delivered by In-

dustrial Cars from Central Plant
On Oregon State Highway Work Specially Designed Mixer
Picks Up Loaded Hopper Bodies from Gasoline Drawn Train

IN order to cut costs to the minimum, save
time and yet get good workmanship, a

number of new methods of handling mate-
rials for concrete road work have been put
in use by the Oregon State Highway De-
partment, on State road work between As-
toria and Warrenton, a distance of 3 mi.
The pavement consists of a concrete slab 6
in. thick, laid on an existing macadam road,
and extends approximately lU mi. in both
directions from the county bridge across

ARRANGEMENT OF CONCRETE PLANT AND
SUPPLY TRACKS

f

the Lewis and Clark River. The slab is

8 ft. wide and is flanked on each side by a
4-ft. macadam shoulder, giving a 16-ft. road-
way.

Central Material Yard

Material bunkers, having a capacity of
about 225 cu. yd. of rock, were located on
the Lewis and Clark bridge, and had been
used for country road work. Following the
plan to distribute all materials from a cen-
tral material yard, a cement storage shed,
having a capacity of 500 bbl., was attached
to one side of the bunkers, over the road-
way. A hopper was built over the bunkers
to distribute the raw materials, and a der-
rick with clamshell bucket was so placed-
that material could be taken from scows on
either side of the bridge. The aggregates,
consisting of %-in. basalt .screenings in-

cluding the dust, and 11/2-in. crushed basalt
rock, were delivered at the bridge in .scow-
load lots of about 500 cu. yd. each, and the
cement in lots of 500 bbl. per scow.
The equipment for transporting the raw

materials from the central material yard to
the concrete mixer consisted of 2 mi. of 24-
in. gage 16-lb. portable track, together with
two complete turnouts with spring switches,
the rails being in 15-ft. lengths fastened
with seven steel cross-ties; twelve Koppel
special steel hopper cars, each car carrying
three removable hoppers of 12-cu. ft. ca-
pacity each; and a 41,'2-ton 20-hp Milwau-
kee gasoline locomotive. The concrete pav-
ing mixer, specially designed to handle the
materials from the cars direct, had a struc-
tural steel frame body on wheels, on which
was mounted a 1/3-yd. Austin cube concrete
mixer. A boom with an automatic traveler
attachment to which was fastened a bail for
picking up the hoppers from the industrial
cars could be swung horizontally in either
direction from the charging hopper. Power
to drive the mixer, raise the loaded hop-
per, swing the boom, and propel the paver
itself, was derived from a 14-hp Heer gaso-
line engine.

In loading, the cars were run under the
bunkers, and the cement, lime, screenings
and rock measured, so that each of the
three hoppers on every car contained a full
charge for the mixer. The material cars
were made up into three trains of four cars
each, so that one train could be loading, one
discharging, and one in transit. The train
was then taken out to the site of the work
and left standing alongside the mixer. Each
hopper in turn was picked up by the boom,
raised and swung around, and the contents
dumped into the receiving hopper over the
mixer drum. The mass was mixed for 1

min., by the watch, when it was discharged
into the receiving bucket, and distributed
on the road. After 20 lin. ft. of pavement
were placed the mixer was moved ahead a
corresponding distance, and the operations
repeated. In operating the mixer six men
were used—an engineer, two men operating
the elevating device, two men at the charg-
ing hopper, and the sixth man at the bucket.

Preparing the Old Pavement
Before the pavement was laid the surface

of the old macadam road was scarified, hand-
picked and rolled, and an effort made to make
the grade as uniform as possible without
disturbing too much the existing macadam,
since the entire 3 mi. of this road was built
up through ?. reclaimed swamp. Two small
wooden bridges were removed and fills made
in their place, 36-in. concrete pipe culverts
being placed for drainage. The 2 mi. of
track were laid along the side of the exist-
ing road, except on that portion south of
Young's River bridge, which was built on
top of a narrow dike 10 to 14 ft. wide. Here
it was necessary to lay the track on the
roadway, and to build turnouts on trestles
at the side to carry the cars past the paver.
These turnouts were long enough to take
care of at least a day's run by the mixer.

River water, either from the Lewis and
Clark or from Young's River, was the only
supply available for the concrete. The
pumping plant, consisting of a 4-hp Fair-
banks-Morse vertical oil engine, and a S'/o x
6-in. Duplex power pump, belt connected,
was first located at the Young's River
bridge. The water, at 100 lb. pressure, was
carried for 6000 ft. in a 2-in. galvanized
iron pipe line, with hose connections at
intervals of 200 ft. The pumping plant was
moved as the work progressed, three addi-
tional settings being necessary.
The first 2020 lin. ft. of pavement were

laid with single course, and the remainder
of the work with two-course pavement.
Wooden forms, made from 514 x SYi-in.
lumber were used to confine the concrete.
These forms were aligned, spaced the proper
distance apart, and held in position by drift
bolts, which were driven through them and
into the macadam beneath. The road was
then well moistened, and afte/ deposition
and striking off the concrete was floated to
a semi-smooth finish.

Ironing Out the Concrete

In order to obtain the greatest density
in the concrete a special concrete roller,

driven by a gasoline engine, was operated
back and forth over the concrete, using the
wooden forms as tracks. This process of
"ironing out the concrete" eliminated all

voids or pockets in the mixture, and left
it ready for finishing, which was done with
a large wooden float or trowel A descrip-
tion of this roller was published on page
512 of the Engineering Record for Novem-
ber 7.

Climatic conditions were ideal for the
work, the temperatures hardly being ever
extreme, and at times when the evapora-
tion was greatest, the pavement was pro-
tected by a canvas tarpaulin. The finished
pavement was kept well sprinkled for a
week.

Expansion joints consisting of heavy as-
phalted felt were inserted transversely in
the pavement every 30 ft., two strips being
placed 1/2 in. beneath the finished surface,
forming a so-called concealed joint, and at
every third joint a strip of heavier mate-

MIXER WITH BOOM WHICH PICKS UP CAR BODIES FROM INDUSTRIAL TRACK
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in place. The table in the preceding col-

umn gives the costs per square yard for

each item.

The construction of the road was carried

out under the direct supervision of H. L.

Burras, construction engineer, reporting to

H. L. Bowlby, State highway engineer of

Oregon.

GASOLINE-DRIVEN TRAIN OP MATERIAL CARS

rial was inserted through the entire slab.

In placing the last 1400 ft. of pavement,
all joints were omitted. Careful inspec-

tions of the finished pavement have failed

to show any cracks at other places than
those provided for by the joints.

Use Hydrated Lime

The cement for this work was delivered

in large quantities, direct from the mill,

and stored in Astoria, being removed to

the central material yard on scows as re-

quired. Each shipment of cement was
sampled and tagged, and seven and twenty-
eight-day tests made before it was used.

Hydrated lime was added to the cement to

the extent of 10 per cent to increase the

plasticity of the mixture, and to hold the

moisture until the cement had fully crys-

tallized. The hydrated lime was delivered

in carload lots, each shipment being care-

fully tested. As the work progressed, sam-
ples of the concrete mixture were taken,

cast in cylindrical metal molds, and com-
pression tests made. As the result of tests

made with the materials available, the fol-

lowing proportions were used throughout
the work: For single course pavement, 1

part cement, 1% parts screenings and 2^4
parts rock; for two course pavement, the

4-in. base was composed of 1 part cement,
2^4 parts screenings and 3 parts rock; and
the 2-in. top was a rich mixture of 1 part
cement to 3 parts screenings.

The pavement laid totaled 16,560 lin. ft.,

14,720 sq. yd., and 2300 cu. yd. of concrete

Cost Per Square Yard
Cement ' $0,629
Lime 094
Rock and screenings 336
Reinforcing 004
Expansion Joints 014
Placing tracl<8 126
Loading cars .049
Locomotive 037
Mixer 100
Water supply 039
Forms 054
Spreading 035
Finishing 015
Concrete roller 006
Sprinl<ling and covering 004
Overhead 218

Total $1,760

Facilitating Timber Design
Tables and Diagrams Used in Connection with the Structural Work
on the New York State Building, Panama -Pacific Exposition

By SIDNEY DIAMANT
Consulting Engineer, New York City

TO facilitate the design of the timber

frame of the New York State Building

at the Panama-Pacific Exposition the

writer established tables and curves based

on the permissible unit stresses, the load-

ings and the different lengths of span. The
lumber used is Oregon pine and Table 1

gives the assumed permissible unit

stresses.

Table 1

—

Unit Stresses for Oregon Pine in

Pounds per Square Inch

Tension 1,200
Compression

:

End bearing 1,600
Across grain 350
Transverse compression and tension on
extreme fibres 1,500

Shear with grain 150
Modulus of elasticity ;

Live load 1,500,000
Dead load 1,000,000

Columns
For length under 15 times least side 1,200
For length over 15 times least side, use the formula,

P — 1600 (1 — L/60D)
where p — unit pressure in pounds per square inch ;

L, length in inches or feet, and D, least side in

inches or feet correspondingly.
Maximum permissible value of L/D = 60.

The building is given a plaster coat

imitating Travertine stone, and to prevent

cracking it was considered necessary to

limit the deflections of the wooden mem-
bers. As the framework is finished before

the plaster is applied it was necessary to

figure deformations due to live loads only.

The maximum permissible deflection that

would not crack the plaster was assumed to

be 1/360 of the span. Table 2 gives the

assumed dead and live loads per square foot

of the various floors.

As a considerable number of beams of

various spans and unit loads had to be cal-

culated, it was found advantageous to de-

velop diagrams and tables, from which

could be selected the proper sizes of beams
for the various conditions of loading. The
modulus of elasticity for live load was as-

sumed as 1,500,000 and for dead load 1,000,-

000 lb. per square inch. As the total load

had to be considered in the bending mo-

Tabi.e 2

—

Loading in Pounds per Square Foot

Dead Live
Location load load

First floor, wood surface 30 75
First floor, other than wood surface. ... 66 90
General floors, wood surface 30 75
Toilets, tile floor 66 75
Trunk room 30 90
Ballroom floor, impact included 30 120
Ballroom ceiling 30
Root 20 30

ments, but only the live load in the deflec-

tions, a modulus of elasticity of 1,800,000

was assumed as applicable for all cases.

As the relative total load to live load was
a variable, not less than five cases had to

be considered—total load 156 lb. per square

foot, including a live load of 90 lb.; total

load 150 lb. and live load 120 ; total load 141,

live load 75; total load 105, live load 75;
and total load 50, including a live load of

30 lb. per square foot.

Diagrams

Two diagrams were used, one for bend-

ing moments under a total load developing

a maximum fiber stress of 1500 lb. per
square inch, the other for deflections not

exceeding 1/860 of the spans under live

loads, assuming a spacing of 16 in. on cen-

ters of beams. The sizes of plans and tim-

bers used ran from 3x8 in. to 10 x 20 in.

The diagrams are given herewith and their

use is self-explanatory, as it is evident that

the condition requiring the largest cross-

section governs.

14 IS 18 20 22

Span in Feet to Develop f, "I500*/oii

UNIFORM LOADS DEVELOPING MAXIMUM BENDING STRESSES OF 1500 POUNDS

za
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Table 3—Safe Span, Considerino Both Stee.ngth and Defection, in Obeoon Pine Beams—Spaced 16 Inches on Ckntebs

Siie Sec-

of tion

beam mo-
dulus

Mo-
ment
of

in-

ertia

13

s

i
J

§

3

S

§

1
a
Si

1

1
S

>

Si

i

i
s

to

Si

s

1

1
S

1
t
3
Si

2x 6 12.0
2x 8 21.3
2x10 33 3
2x12 48 D
2x14 65.3

36
86.3
166.7
288.0
457.3

9ft. Sin.
12 ft. 4 in.

15 ft. 3 in.

18 ft. 6 in.

21ft. 7 in.

Sft.lOin.

llft.lOin.

14 ft. 9 in.

17 ft. 8 in.

20 ft. 7 in.

7 ft. 9 in.

10 ft. 4 in.

12ft.Ilin.

15ft. Bin.

18ft. lin.

7 ft. 7 in.

10ft. Sin.

12 ft. 7 in.

15 ft. 2 in.

17ft. Sin.

7 ft. 7 in.

10ft. lin.

12 ft. 7 in

15 ft. 2 in.

17 ft. 9 in.

Sft. 4 in.

lift. lin.

ISft.llin.

16ft. Sin.
19 ft. 5 in.

Sft. Oin.
10 ft. 7 in.

13ft. Sin.
16ft. Gin.
IS ft. 7 in.

Sft.lOin.
llft.lOin.

14 ft. 9 in.

17ft. Sin.
20 ft. 7 in.

13ft. Sin.

17ft.lOin.
22 ft. 2 in.

26ft.lGin.

31ft. 4 in.

12ft. Gin.
16ft. Oin.
20ft. Oin.
24ft. Oin.

28ft. Oin.

3i 6 18.0
3x 8 32.0
3x10 ol.O
3x12 72.0
3x14 98.0

54.0
128.0
250.0
432.0
686.0

lift. 4 in.

15ft. lin.

ISft.llin.

22ft. Sin.

26 ft. 5 in.

10 fi. 2 in.

13 ft. 6 in.

17ft. lin.

20 ft. 3 in.

23ft. Sin.

9 ft. 6 in.

12ft. Sin.

ISft.lOin.

19ft. Oin.
22ft. lin.

8 ft. 8 in.

lift. 6 in.

14 ft. 7 in.

17 ft. 4 in.

20 ft. 2 in.

9 ft. 4 in.

12 ft. 4 m.
15 ft. 6 in.

IS ft. 7 in.

21ft. Sin.

9 ft. 6 in.

12 ft. 9 in.

16ft. lin.

19ft. lin.

22ft. Sin.

9 ft. 9 in.

13ft. Gin.
16ft. Sin.
19 ft. 6 in.

22ft.l0in.

10 ft. 2 in.

13 ft. 6 in.

17ft. lin.

20 ft. Sin.
23ft. Sin.

16 ft. S in.

21ft.llin.

27 ft. 5 in.

32 ft. 11 in.

38 ft. 4 in.

13 ft. 8 in.

18 ft. 4 in.

22ft.llin.

27 ft. 6 in.

32ft. lin.

4x 8 42.7
4x10 66.7
4x12 96.0
4x14 130.7

170.7
333.3
576.0
914.7

17 ft. 5 in.

21ft.l0in.

26 ft. 2 in.

30 ft. 7 in.

Hft.llin.
18 ft. 7 in.

22 ft. 4 in.

26ft. Oin.

14 ft. 7 in.

18ft. Sin.

21ft.nin.
25 ft. 7 in.

12ft. Sin.
ISft.lOin.

19ft. lin.

22ft. Sin.

14 ft. 4 in.

nft.Uin.
21ft. Sin.
25ft. Gin.

14 ft. Gin.
17 ft. 6 in.

21ft. Oin.

24 ft. 6 in.

15ft. lin.

ISit.lOin.

22 ft. 7 in.

26 ft. 4 in.

Hft.llin.
IS ft. 7 in.

22 ft. 4 in.

28ft. Oin.

25 ft. 4 in.

31ft. 7 in.

37 ft. 11 in.

44 ft. 4 in.

20 ft. 2 in.

25 ft. 2 in.

soft. 4 in.

35ft. Sin.

A table was developed giving the rela-

tion between each size of beam used and its

permissible span for each assumed case of

loading. Table 3 shows the lengths of these

spans. The term S is the length of span
capable of sustaining the moment due to

combined live and dead loads while develop-

ing an extreme fiber stress in the section

of 1500 lb. per square inch. The term S,

indicates the length of span capable of sus-

taining the live load with a deflection of

1/360 of its span.

The coupling of the total and live loads

by columns corresponds to their occurrence

in the structure. For any of the combina-
tion loadings the minimum span for the two
cases governs the length of the member to

resist the bending stress and provide

against undue deflection.

Application

For a total load of 105 lb. per square

foot made up in part of the corresponding

live load of 75 lb., it is desired to select a

beam for a 17-ft. span. The first and nat-

ural selection would be for strength, namely
a 4 X 8-in. plank, but this would unduly de-

flect on a span exceeding 14 ft. 11 in. A 4 x
10-in. plank fulfils the requirements, but a

3 X 10-in. piece is more economical and
also fulfils the requirements. The deeper

beam is to be selected unless the architec-

tural treatment prevents its use.

Nails and lag screws were used for con-

necting the beams and girders, and the lat-

eral resistance of nails, expressed in pounds,
was assumed to be 8d, where d indicates

the pennyweight denomination.
The lateral resistance of lag screws, used

for connecting steel plates to wood and for

Table 4--Lateral Resistance OF Lag Screws
, Size of screw V Lateral
Diameter, Length resistance.

in. in. lb.

% 3% 700
Ml 4 1,100
% 4 1,650
% 41^ 2,100
% 5 2,800

wood ties 2 in. and less in width, was as-

sumed, as in Table 4.

Flitch Plate Girders

In places, where the spans and loads were
too long to permit the use of ordinary tim-
bers, flitch . plate girders were specified.

These girders are made by bolting together
steel plates and wooden beams. The theory

concerning such girders embodies the se-

lection of steel and timbers so that their

widths are in proportion to their respective

moduli of elasticity. Or, in other words,
so that, under load, the deflection of wood
and metal will be uniform. It has been
found good practice to make the thickness

of the metal one-twelfth the total thickness

of the girder. Another advantage of this

type of girder is that the wood protects the

steel from exposure to fire, thus preventing

its buckling and bending until the wood

covering is destroyed. Accordingly the
covered metal parts of such girders are
more fire resisting than an exposed steel

girder.

The formula used for calculating such
girders was that published in the 1902 edi-

tion of the Yellow Pine Manufacturers'
Handbook, which reads

W = (8BD/6L)K
where W = safe uniformly distributed load
in pounds; B, total breadth of girder in

inches; D, depth of girder in inches; L,
span in inches, and K, a constant depending
on the material and the permissible unit
stresses.

In the handbook K is given as 2983 1/3
for permissible unit stresses of 1800 lb.

per square inch in the lumber and 16,000
lb. per square inch in the steel. As the per-
missible unit stress in the timber in this

case was 1500 lb. per square inch instead of
1800 this constant was changed to

(1500/1800) X 2983 1/3 = 2500.

The architect of the New' York State
Building at the Panama-Pacific Exposition
is Charles B. Meyers, New York City.

10 12 14 16 18 ZO 22 24 26

Span in Feet to Develop a Maximum Deflection of ggg of Span

LOADS CAUSING DEFLECTIONS NOT TO EXCEED 1/360 OF SPAN UNDER LIVE LOAD

Bituminous Filler for Granite

Block in Brooklyn
H. H. Schmidt, Chief Engineer of Highways, Dis-

cusses Merits of Asphaltic Material and
Cement Grout for Pavement Joints

WHILE cement grout as a filler for the
joints in a granite block pavement

has given excellent results in some places
it is the practice in the Borough of Brook-
lyn, New York City, to employ a bitumin-
ous filler. The reasons for this choice were
given by H. H. Schmidt, chief engineer of
the Bureau of Highways, in a paper pre-

sented before section D of the American
Association for the Advancement of Science
at the Philadelphia meeting, Dec. 30 and
31, 1914.

"My experience has been," Mr. Schmidt
said, "that a cement grout filler cannot well

be used in busy, growing cities, where pave-

ments are constantly ripped up for the pur-

pose of installing subsurface work. The
grouted granite block pavement is very dif-

ficult to restore; patches in this pavement
are easily discernible, and even mar the

looks of the street."

Patching Pavement

For the first few years, before the

cement grout wears oft' and before the pave-

ment has been opened to any extent, the

pavement laid with the cement grout filler

generally looks better and is smoother than
the pavement laid with the bituminous joint

filler. But Mr. Schmidt's observation has

been that after the lapse of a few years

the cement grout pavement is generally

marred by patching, and further by the

fact that the cement grout, which is allowed

to a slight extent to cover the blocks, wears
off in patches, disfiguring the street to a

considerable extent. With a bituminous

joint filler, on the other hand, the patches

can hardly be seen, and the pavement often

improves in appearance after a few years of

service.

With modern granite block it is possible

to obtain joints averaging from Vi to %
in. The blocks are laid so close together

that a considerable area of the blocks touch

one another, thus giving stability to the

pavement, even without the joint filler. It

is not necessary, according to Mr. Schmidt,
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to fill the small space which is left between

these blocks with cement grout, as ample
rigidity is obtained with a bituminous filler.

It is unnecessary with the modern granite

block pavement to use paving gravel, and

the modern practice favors the use of a

mixture of tar or asphalt with hot sand,

poured into the joints.

So many examples of extremely rough

and poorly laid granite pavements exist in

almost all large cities, that there is a strong

prejudice in the minds of many against the

use of this class of pavement. The vast

improvement which has taken place in its

character is not generally known and ap-

preciated. Granite pavement is capable of

a still higher development, but block cutters

and pavers must be further educated before

perfection can be attained. One of the

great difficulties is the necessity for elim-

inating from general use blocks produced

by certain quarries where the nature of the

granite is such that good results cannot be

obtained. The second difficulty lies in the

fact that very few pavers are sufficiently

careful, and have a sufficiently good eye and

judgment to pave the courses with properly

selected blocks.

Railroad Operating Income Fell Off

11.5 Per Cent in 1914

GROSS operating revenues for 1914 on

the large steam railroads of the United

States, according to a bulletin issued by

the Bureau of Railway Economics, were

$12,879 per mile, showing a decrease of

$1,065 or 7.6 per cent as compared with

1914. Operating expenses were $9,324, a

decrease of $703 or 7.0 per cent. Net oper-

ating revenues, therefore, were $3,555—

a

decrease of $362 or 9.3 per cent, and oper-

ating income was $2,955—a decrease of

$382 or 11.5 per cent. The decreases in

operating income for the three main dis-

tricts were 12.5 per cent for the Eastern

district, 15.9 for the Southern and 8.9 for

the Western.
For the month of December the average

decrease in operating revenues, expenses

and net income throughout the United

States was 11.4 per cent. Net income de-

creased 27.0 per cent in the Southern

group, however, and only 2.9 per cent in

the Western.

PLANT HANDLES CONCRETE MATERIAL FROM BARGE TO CARS FEEDING MIXERS

Concrete Warehouse on Brooklyn Waterfront

Rapidly Completed Despite Serious Delays
Clamshell Unloading Plant Used in

of Concrete Materials— Buggies

WHEN a large reinforced-concrete

building must be completed by a cer-

tain date to avoid heavy penalty, and when
unforeseen conditions have seriously de-

layed the foundation work, the concrete

handling and distributing plants must be

of the best if time lost on the schedule is

to be made up. How this was done on a

Brooklyn building was told by T. Arthur
Smith, general superintendent of the Tur-

ner Construction Company in a paper, re-

printed here in part, which was presented

at the eleventh annual convention of the

American Concrete Institute. The success-

ful placing of 17,510 cu. yd. of concrete be-

tween April 11 and July 3, 1914, in sixty-

two working days, was due to the efficient

operation of the equipment here described.

The average capacity of each concrete plant

was 45 cu. yd. per hour, and as high as 640

cu. yd. were placed in one day of 8V-! hours.

The Austin Nichols Building is situated

at the northwest corner of Kent Avenue
and North Third Street, extending from the

STEELWORK SPANNING RAILWAY TRACKS ON FIRST FLOOR OF BUILDING

Connection with Water Delivery

Found Cheaper Than Spouting

avenue along Third Street to the bulkhead

line of the East River. It is 440 ft. x 178

ft. 8 in. in plan, with six stories and base-

ment. The floors are of the beam and
girder type. Some of the quantities in-

volved were 24,200 cu. yd. of excavation,

2520 piles (driven to support the west half

of the building), 1550 tons of reinforcing

steel and approximately 21,000 yd. of con-

crete. The contract also included all sub-

contract work, which totaled $340,000 and
comprised the structural steelwork over the

railroad tracks which entered the first

story, elevators, heating, refrigeration,

roofing, waterproofing, etc. The contract

was awarded Dec. 12, 1913, and called for

entire completion Sept. 1, 1914. ' Failure

to deliver the building complete by this

date would subject the contractor to a

heavy penalty.

Work on the excavation, piling and con-

crete foundations was prosecuted during

December, 1913, and January, February
and March, 1914. For concreting founda-

tions a motor-driven mixer of V2-CU. yd.

capacity was set up west of the center of

the building on North Third Street, the

street at this point being about 8 ft. above

the general excavation level. The concrete

was discharged into a box, from which it

was wheeled in concrete carts of 6-cu. ft.

capacity to the footings. Adjacent to this

mixer was placed a vertical boiler of 25-hp,

the steam from which was used to heat

water for the concrete, and to thaw out

frozen sand and gravel. Over each footing

concreted in freezing weather was placed a

collapsible framework, covered with heavy

burlap, inside of which was placed a sala-

mander burning coke. This method of pre-

venting the concrete from freezing proved

entirely satisfactory and made it possible

to concrete regardless of temperature. This

mixer was used while the excavation, pil-

ing, pumping, etc., interfered with the erec-

tion of the permanent concrete plants.

Serious difficulties were encountered in

excavation and in driving piles, due to the

presence of old brick and concrete founda-

tions, cribs, etc. Moreover, severe cold and

heavy snowstorms in February materially
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delayed the progress of the excavation and
piling, and hence the concreting of the
foundations. The driving of piles and the

excavation was finally completed April 7,

and the foundations finished April 11. To
complete the building entirely by Sept. 1,

1914, required that the roof be finished by
July 1, and that all concrete work, except-

ing cement floors, be completed by July 15.

This required the placing of 19,620 cu. yd.

prior to July 15.

Unloading and Concreting Equipment

Sand and gravel were delivered alongside

the bulkhead, adjacent to the storage bins,

on scows of about 400-cu. yd. capacity. A
derrick equipped with a clamshell bucket of

l-Vs-cu. yd. capacity unloaded these scows
into storage bins holding 100 yd. of sand
and 200 yd. of gravel. It was operated by

dumped into a 2-cu. yd. box on each floor,

from which it was wheeled in concrete
carts.

Chutes versus Carts

The use of spouts for placing concrete
was carefully considered. Records of the
cost of wheeling concrete on similar build-
ings showed that this cost did not exceed
9 cents per cubic yard. This is based on labor
at 37^2 cents per hour. Assuming that of
the 19,620 cu. yd. of concrete to be placed,

16,000 cu. yd. could be placed by spouting,
the cost of wheeling saved by this spout-
ing would be 9 cents X 16,000 or $1440.
Hence $1440 would have to cover the cost
of installing two spouting outflts and also

the cost of raising the tower the additional
height, guying the tower, and moving the
spouts. Analysis showed conclusively that

CONCRETE distributed IN BUGGIES IN PREFERENCE TO CHUTING

a standard 9 x 10-in., 35-hp, three-drum
hoisting engine. An independent swinging
engine was installed. Power was supplied
by a 50-hp horizontal boiler.

The sand and gravel were discharged
from the bins into V-bottom, two-way dump
cars for delivery to the mixers. Each car
was loaded with 12 cu. ft. of sand and 24
cu. ft. of gravel, a steel partition separating
the materials. One car was used to convey
the material to mixer 1, located at the foot

of one elevator, and was pushed by hand
from the storage bin to the mixer. For
charging mixer 2, located at the other ele-

vator, a double track of 2-ft. 6-in. gage was
laid from the bins to the mixers ; on it two
cars were operated, one on each track. The
tracks were laid on the first floor, which, in

order to follow the grade of North Third
Street, sloped down 8 ft., from Kent Avenue
to the River. A double-drum motor-driven
hoist pulled the cars from the bin to the
mixer. These cars were connected by a
tail line operating around a sheave at the
bin, so that the loaded car going down
toward the mixer would pull the empty car

back to the bins. Owing to limited bulk-

head space at the building, it was necessary
to dock the cement lighters one block away
and truck the cement to the building. Ce-
ment was stored near each mixer. Six bags
were used to a batch.

Two 1-cu. yd. mixers were installed, dis-

charging directly into buckets holding one
batch each. The buckets were operated
with single-drum hoists. Power for each
concrete plant was furnished by a 75-hp
motor. From the hoist bucket concrete was

for this building, the cost of the spouting
equipment, plus the additional installation

cost, would materially exceed the cost of

wheeling.

Equipment for Handling Reinforcing
Steel

Steel was delivered in cars on the

track adjacent to the steel yard. In un-

loading care was taken to place in separate

piles all steel to be bent. The bending
equipment installed consisted of one ma-
chine for bending beam and girder bars and
one machine for bending stirrups, together

with one shear capable of shearing 1-in.

square bars. These machines were driven

by a 15-hp motor. As steel was required, it

was placed on standard-gage hand-cars and

pushed to one of the steel hoists. The two
hoistways were 4^2 ft. square and were
sheathed on all sides with 2-in. plank. Over

each hoistway, on the floor in course of con-

struction, was placed a gin-pole, 25 ft. long,

to which was attached a tackle for hoisting

the steel. The hoisting was done by single-

drum motor-driven hoists, located one near

each hoistway on the first floor.

Handling Finishing Materials

The cement floors throughout the building

consisted of a top coat of cement mortar,

14 in. thick, placed on a cinder concrete

ba.se, 2K in. thick. Grit, which was used

in the mortar, was delivered on scows at

the dock used for receiving cement. Cin-

ders were obtained from factories in the

neighborhood. These materials were

trucked to the building and stored on North

Third Street. The cinder-concrete base and
the cement-top coat were mixed and hoisted
in the same manner as the gravel concrete,
the cinders and grit being wheeled to the
mixers.

The hollow tile, for partition construc-
tion, was delivered on lighters, unloaded
adjacent to the sand and gravel bins, and •

piled on the first floor near the platform
hoist. This hoist, which was placed in an
elevator shaft, consisted of a platform, 5
ft. 6 in. square, operated by a single-drum
motor-driven hoist. Tile was handled on it

in wheelbarrows. The erection of the tile

partitions followed closely after the com-
pletion of the cement floors.

Influence of Layout on Erection

The successful erection of this building
was due to the efficient operation of the
equipment herein described. All founda-
tion work was finished April 11, and the
roof was completed July 3. Between these
dates 17,510 cu. yd. of concrete were placed
in sixty-two working days, an average daily

output of 282 cu. yd. The derrick was
capable of unloading 700 cu. yd. of mate-
rial per day of eight hours. The average
capacity of each concrete plant was 45 cu.

yd. of concrete per hour. The largest quan-
tity of concrete placed in one day of eight
and one-half hours was 640 cu. yd. The
efficiency of the equipment for conveying
materials from the bins to the mixers was
demonstrated when, due to a slight break-
down, the derrick was idle for one day. In
order to keep one mixing plant in operation,

sand and gravel were wheeled from emer-
gency storage piles on North Third Street.

To charge one mixer in this way required
twenty-two additional men, and reduced the
output of the plant to about 30 cu. yd. per
hour.

In order not to delay the progress of the
work, it was necessary that the reinforcing
steel be placed immediately after the com-
pletion of the forms. This required that
work in the steel yard be so systematized
that the bending and fabrication would be
sufficiently in advance of requirements to

prevent delay. Beam and girder bars were
bent at an average rate of 125 per hour,

while the capacity of the stirrup bender
was 4000 per day.

The total labor cost for installing all

equipment used in the erection of-the build-

ing amounted to 20 cents per cubic yard of

concrete. It must be borne in mind, how-
ever, that this cost does not cover any
charge for material, or use of plant, depre-

ciation, or interest on equipment invest-

ment.

The building was erected for Havemeyer
& Elder, and leased by them to Austin
Nichols & Company, wholesale grocers.

The Turner Construction Company exe-

cuted the general contract under the direc-

tion of Cass Gilbert, architect.

Sewerage Systems Have Been In-

stalled in only 28.5 per cent of the incor-

porated cities, towns and villages of the

Province of Ontario. In his report for the

year 1913, recently made public, F. A.

Dallyn, provincial sanitary engineer, says

that of 276 towns in the province, 184 have
fire-protection or water-supply systems, and
seventy-nine are provided with sewers. In

the sewered towns 40 per cent of the popu-

lation remains unconnected to the sewerage
systems. The typhoid death rate for the

province is 24.4 per 100,000 population.
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Wood Block Replaces Plank
as Steel Bridge Flooring

Five Years' Experience in Tuscarawas County,

Ohio, Indicates Superiority of New Type of

Construction on Old Bridges

By EDWARD STINGEL
Civil Engineer, New Philadelphia, Ohio

TO those charged with the responsibility

of maintaining old steel highway bridges
has come, no doubt, a full realization of the

desirability of a better type of bridge floor

other than that of common plank. Plank
floors are at best a makeshift, expensive and
difficult to maintain in a safe condition for

public travel, although they may be eco-

nomical on old bridges with a very light

traffic. Moreover, if the plank are not

graded with great care when laid a few will

decay and develop defects long before the

floor becomes generally bad. This repair-

ing is done by a local supervisor who usually

places a patch over each defect, subjecting

the traffic and also the bridge to a series

of shocks and jolts.

Plank floors naturally divide themselves

into two classes—those that wear out by
traffic, and those that fail by decay. Of
the latter type a 3-in. number one, white

oak floor may last from 6 to 10 yr., and of

the first type the life is regulated by the

kind and amount of traffic.

The object of this article is to review

what is being done by Tuscarawas County,

Ohio, in replacing plank floors on old steel

bridges where the traffic is sufficiently

heavy to cause plank failure after 2 to 5

yr. wear.

Plank Floors a Failure

It is increasingly more difficult, in this

locality, to secure number one, white oak

plank. Therefore red oak plank are occa-

sionally used, and in some cases hickory

and beach, both of which have proven fail-

ures because of their tendency to decay.

Double floors have been discarded because

of the tendency to retain moisture between

the layers. Occasionally a double floor is

used in a case where the old plank are

badly worn but sound; then a 2-in. plank

floor laid longitudinally may be economical.

Five years ago this county laid its first

wood block floor on an old steel bridge, and

since then more than 8000 sq. yd. of this

type of floor have been laid, and those in

authority believe that the floor problem,

in so far as it affects old steel bridges, has

been solved. Most old steel highway
bridges are of the pin connected type with

a loose, wabbly, suspended floor system.

The vibration in many cases becomes a sway
when crossed with a heavy load because

of the loose construction of the floor system.

A wood block floor on this type of bridge

has the very desirable effect of stiffening

the structure to a very decided extent.

In fact, the floor system behaves more like

that of a solid riveted structure. This gives

a seijse of security which is desirable, and

the bridge is not subjected to the severe

jolting and racking as is the case under the

old conditions.

Specifications

The methods of block manufacture, creo-

soting, laying, etc., are covered by detailed

specifications of which a few excerpts are

here given

:

Plank.—The plank shall be 3 in. thick

after being surfaced, 10 in. wide and shall

be in length equal to the full width of the

floor. The wood shall be regular com-
mercial yellow pine, which shall be free

from knots or other defects. A minimum
of six annual rings to the radial inch shall

be required of all lumber and block.

Block.—All block shall be 3 in. deep, 3

in. wide and 6 in. long and shall be cut

from lumber as above specified. They shall

be rectangular and uniform in size, and
shall be dressed on one side. No block shall

vary in width and depth more than 1/16

in. from the specified size.

Creosoting.—All plank, nailing strips,

curbs, blocks and all other wood used shall

be creosoted with 18 lb. of creosote oil per

cubic yard of wood.

Creosote Oil.—The creosote oil shall be a

dead oil of coal tar or coal tar product.

It shall not contain more than 3 per cent

of water and if it does contain this amount
of water a corresponding correction must
be made so that an equivalent additional

amount of creosote is forced into the wood.

It shall contain only traces of acetic acid

and acetates. Its specific gravity at 100

deg. Fahr. shall be at least 1.03 and not

more than 1.07 so as to assure its thor-

oughly penetrating the wood block. The
residue insoluble by filtration with benzol

and chloroform must not exceed 3 per cent

of the weight of the creosote oil. Frac-

tional distillation of 100 grams of the creo-

sote oil shall produce percentages of dry

oil by weight within the following limits:

Up to 150 deg. C not to exceed 2 %
Between 150 and 170 deg. C not to exceed 1.5 %
Between 170 and 235 deg. C not to exceed .35%
Between 235 and 300 deg. C not to exceed .S!i';o

The residue remaining shall be soft and
adhesive. The creosote oil shall contain

about 25 per cent of crystalizable naptha-

lene and at least 15 per cent anthracene

oils. At least 95 per cent of the creosote

oil shall be soluble in carbon-bisulphide and

equally in absolute alcohol.

Inspection

Creosoted wood, even with an 18-lb. treat-

ment, will show uncreosoted near the sur-

face when cut into in some cases. Con-

siderable trouble has been had in the lack

of uniformity in creosoting, and especially

is this true of plank. To overcome this the

specifications now provide that any plank

or timber showing uncreosoted wood 1/2 in.

from the surface at any point will be re-

jected. All plank and other timbers are

tested by boring each piece at least in two

places.

If the creosoting has been superficial only

the piece is rejected. Whenever any cre-

osoted wood is cut for any reason the ex-

posed surface is given one coat of red

lead and oil for protection, as lumber is

made antiseptic by the creosoting process

and should be so maintained. The inspec-

tion should also include an inspection at

the creosoting plant for the sake of har-

mony between the engineer, manufacturer

and contractor, even if there were no other
' good reason therefor.

Details of Construction

Steel stringers are used in all cases; if

the old stringers are wooden new steel ones

are provided. Old steel stringers are care-

fully inspected, and especially where they

rest on abutments and piers where deterior-

ation will be more advanced than else-

where. The crown of the roadway is made

by placing steel or cast plates of varying

thickness under the stringers. The string-

ers are bolted through these plates to the

floor beam flanges with %-in. bolts. The
slope of the crown is 1/6 in. per foot. Two
nailing strips are used on an 18-ft. road-

way and the ends of the plank and the

curb are held in place with %-in. hook
bolts, spaced 5 ft. on centers, hooked under
the bottom flange of the side stringers.

The open curb to provide for drainage is

preferred over the solid curb and scupper,

plan. The 4 x 6-in. creosoted curb is ele-

vated above the block surface by creosoted

wood blocks, 2x6x6 in., spaced 5 ft. on
centers, which allows the water and refuse

on the roadway to escape quickly. The
solid curb and scuppev plan has been found
unsatisfactory because of the tendency of

the scuppers to become clogged and closed,

causing the water to follow the curb, spill

over the approaches and wash ruts along

their slopes.

Uniformity of Blocks

Blocks of uniform size are specified, as

they make a neater floor and less care

need be exercised in laying them. Much
variation is noted in the density of the

wood and unless the specifications are rigid

in this respect some trouble may be ex-

perienced. Six annual rings per radial

inch are specified. Many blocks will run,

by this specification, from ten to fourteen

rings per inch. This is also required of

plank and other timbers. Uniformity in

creosoting of block seems to be more easily

secured than of plank and heavy timbers.

This, no doubt, is caused by the tendency
of the oil to follow the grain of the wood.

The block being shallow the penetration

is easily secured.

After the plank have been inspected,

checked for thickness, laid and spiked with

60-penny spikes, the block are laid upon
tarred felt of one-ply thickness, which is

unrolled upon the plank immediately in

front of the block and is run transversely

with the roadway. The blocks are laid

loosely, square across the roadway, with

an expansion joint along each curb of one

inch in width for an eighteen foot roadway
or less, and correspondingly increased if

the roadway is wider. A soft pitch filler

is used, and is applied in two applications

by pouring and brooming. The pavement
is then covered with a coarse sand or pea

gravel. Granulated slag has also been used

and has met with approval. These floors

have been laid on grades up to 3 per cent.

No trouble from bulging has been had, and
no wear is noticeable.

Maintenance and Cost

There has been no maintenance cost

charged against any floor since being laid.

The cost to the county, under contract,

has been from $4 to $4.75 per superficial

square yard, for the work completed, in-

cluding metal risers, cleaning and painting

of the stringers.

The Boston Elevated Railroad during

the last fiscal year covered 57,990,436 car-

miles and carried 343,181,049 passengers

without a fatal accident. During the same
period five persons were killed in attempt-

ing to leave surface cars in motion, but

these accidents were judged to have oc-

curred through no fault of the company.
For this record the Anthony N. Brady
medal for promoting the public safety was
awarded the railroad.
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FIG. 22a—MEDINA SANDSTONE FIG. 22b—CONCRETE FROM HAWAIIAN PIER

200 Diameters

Microscope Shows Importance of Mixing as a

Factor in Making Strong Concrete
Fifth Article in Series of Six—Size of Aggregate and Quan-

tity of Water Used Also Influence Strength of Mixture

By NATHAN C. JOHNSON
Engineer of Tests, Raymond Concrete Pile Company, New York

Copyright, 1915, by Nathan C. Johnson

IN Article 3, the proportioning and grad-

ing of aggregates was shown to have a

pronounced effect on the quality of concrete.

Sections taken through specimens moulded
from mixes of varying proportions showed
varying stone content and arrangement,

with consequent greater or less thickness of

cement layer. The necessity of proportion-

ing cement according to the burden im-

posed by each particular aggregate was
emphasized by reference to these test re-

sults. However, all difficulties with con-

crete cannot be blamed upon improper pro-

portioning of aggregate. There are other

factors equally vital which receive as little,
•

or even less attention; and these are to be

the subjects of the present paper.

Stone and Concrete Compared

It has been previously stated that a prod-

uct having a density equal to that of natural

stone is an ideal concrete. It has been

shown, also, that the high density of natural

stone is due to close compacting of the

components, with the cementing substance

between them present only in the very thin-

est layers. On the other hand, it has been

shown that the component particles, large

and small, of our inferior artificial con-

cretes are widely separated; and that the

layers of cementing substance—usually the

weakest element of the combination—are

10000
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correspondingly thick, with a proportionate
percentage increase of air and water voids
in the mass.'

In order to emphasize this difference, a
microphotograph of a natural concrete
(Medina sandstone) . and another of an
artificial concrete, the latter made under
U. S. Government supervision, with graded
aggregate, and presumably with the best

materials and by the most approved
methods, are placed side by side in Fig. 22.

Both photographs show equal magnifica-

tion—200 diameters. No effort was made
to exaggerate differences by choosing a

poor section of surface for the concrete, or

a good one for the stone. Rather, if any
partiality was shown, it was in favor of the

concrete.

Cement Component

With this comparison in mind, consider

for a moment the qualities of the cement
component of any concrete. Of all the in-

gredients, cement is the most expensive and
the most subject to chemical attack.

Further, in most concretes, it is inherently

the weakest portion; and the paste of ce-

ment and water is the only part in which
injurious air can be entrained. Obviously,

the less there is of it, beyond a certain

necessary minimum, the stronger and the

cheaper will be the concrete.

Neglecting other factors for the present

and considering only the strength of the

cement matrix, the reduction of the thick-

ness of cement layer by closer compacting

of aggregates has the same effect as short-

ening a column of given section, i. e., it

will stand a greater load per unit area.

This effect is well known; and a curve for

sandstone, but characteristic of other ma-

terials as well, giving the relation between

load sustained and the ratio of height to

sectional area, is shown in Fig. 23, which is

taken from Upton's "Structure and Prop-

erties of the More Common Materials of

Construction." As this ratio of height to

area approaches zero, the strength ap-

proaches infinity, so that the thinner the

layer, the greater its supporting value ; and
the thicker the layer, up to a certain point,

the lower its supporting value.

This truth has an interesting and easily

demonstrable application in cement testing.

Varying thickness of cement layer is prob-
ably the main reason that standard tests

of the same cement and the same aggregate
made by different operatives are usually so
discordant as to be practically useless as
bases of comparison. Different men pos-

sessing different degrees of muscular
strength produce different thicknesses of
the cement layer between the sand grains,

or, if the expression be preferred, produce
closer compacting of the sand in the bri-

quettes, with the result that a certain al-

lowance has always to be made for the "per-

sonal equation." This also relates back to

the superior strength shown by the Fuller's

curve concrete in Article 3, in which in-

creased percentage of graded stone particles

necessitated thinner layers of cement
matrix. But assuming proper grading and
proportioning of materials, there is yet

much to be accomplished in producing good
concrete.

Theoretically, at least, if not actually,

the dry ingredients—sand, stone and ce-

ment—are capable of forming a dense mass
by the finer particles filling progressively

the spaces between the larger. But the
ultimate positions of even the most per-

fectly graded sand grains and stone par-

FIG. 24—water sprayed BY ATOMIZER
15 Diameters

tides in a concrete are dependent upon the
manner of its mixing and placing. In just

what manner these affect the final result is

so far a matter of conjecture only. To dis-

cover the effects, the purely physical actions

involved in wetting a dry substance with
water will be investigated.

Shape of Water Particle

The physical characteristics of a piece

of stone, or of a grain of sand, or of a
particle of cement, are quite generally

known within reasonable limits, but the

form of a free particle of water may be
less familiar. The spray from an atomizer,

projected vertically and falling on a micro-

scope slide, is shown in Fig. 24, magnified

about 15 diameters. It is evident that each

water particle, large or small, is a sphere,

or that each at least tends to assume the

spherical form. Further, the surfaces of

each spherical, or spheroidal, particle must
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resist gravity to maintain that form, as the

center is obviously higher than any of the
other portions. To judge from the tucked-
in look of the "edges," where the particle

meets the glass slide, there might almost be

a tough skin on each particle, holding the

interior from flowing away. Certainly,

there is pressure against the bounding sur-

face from within, so that there must be a

corresponding pressure inward from with-

out to maintain equilibrium. So much is

self-evident.

Curiosity as to the effect of such water
particles mixed with sand particles prompts
further investigation. Some dry sand
(Standard Ottawa sand) of known size, put

on a microscope slide and tapped to secure

close packing, shows as in (a). Fig. 25.

Using the atomizer as before, but catching

the drops on the slide covered with sand,

shows no effect at first, but when the water
drops are in sufficient number to unite, they

do it with such a rush that the sand grains,

gate, the cause of which was sought. If

taken advantage of, the surface tension

effect may be of great use in concrete mix-
ing, but if disregarded, it proves detrimen-
tal to an equal, if not to a greater, degree.

In the foregoing demonstration, Standard
Ottawa sand, although rather coarse, was
chosen because it is graded to known size.

If the effects thus exhibited on standard
sand were taken as a basis of comparison,
it is obvious that particles of lesser size,

such as fine sand grains, would be more
easily moved, and that particles of greater
size, such as large sand grains, or stones,

would be less easily moved by any given
force.

Volume of Sand with Different Per-
centages OF Water

This has an everyday application closely

related to concrete mixing, in the compact-
ing of sand of different grades. The re-

lation between volumes and percentages of

as these remain ivIioUy untouched by
cement. The initial addition of water
brings the fine particles closely together in

the manner already demonstrated and either

subsequent additions do not reach these
groups in sufficient quantity to exert a dis-

persive effect, or else the mixing process is

cut short, so that mechanical dispersion is

not effected by the grinding action of the
coarser materials in the mixer. The result

is that these groups, often constituting a
very considerable portion of the mass, are
held in place only by the confining action

of adjacent portions, which, in turn, may
themselves be either wholly or partially

composed of uncemented materials. In such
cases, the fine particles have doubly failed

of their purpose, for not only are they not
distributed as void and pore fillers through-
out the mass, but they remain wholly with-

out contact with cement, so that they con-

stitute a rotten spot in the concrete.

This condition is not fanciful. It is fre-

FIG. 25—MICROSCOPE SHOWS EFFECT OF SMALL AND LARGE ADDITIONS OF WATER TO DRY SAND ; 15 DIAMETERS
(a) Ottawa sand, dry (b) Sand and little water (c) Sand and excess water

weighty as they are, are pushed and pulled

much closer than it was possible to place

them when dry. Further, they are held

tightly in place by that stressed "skin" of

the big water drop inside of which they
lie, as in (b), Fig. 25, so that it is diffi-

cult to move them. If, however, the minia-
ture rain from the atomizer is continued,

there comes a time when the center of the

water sphere has risen to such a height that

its weight is greater than the resistant

pressure; and when this occurs, the drop
disperses and the sand grains rush apart,

singly or in groups, with as much inten-

sity as they previously came together, so

that no pushing or pulling can arrange
them as they were a moment before, as

the water itself now insists on occupying
space between them. This is shown in (c)

Fig. 25.

Surface Tension

This tendency of water to assume the

spherical form is universal (as witness rain

drops) ; the interaction of forces that pro-

duce this effect is known as "surface ten-

sion." Further, as its name implies, there

is an actual surface tension, or "skin

effect," exhibited by the water, and in mix-
ing concrete, whether by hand or by ma-
chine, in batches large or batches small, it

is constantly in action. This is one of the

main causes for the separation 'of aggre-

water for sands of varying degrees of fine-

ness, as determined by experiment, is shown
in Fig. 26, taken from the report of the

Chief of Engineers, U. S. A., 1895, page
2935. It is hardly necessary to point out

that the compacting is most marked with
the finest materials, or that both the fineness

of the material and its moisture content

bear directly on the proportioning of con-

crete. Obviously, the more compact a ma-
terial, the greater the quantity that will be

contained in a given measure, such as a box,

or a wheelbarrow. Further, a moment's
thought brings the conviction that this sur-

face-tension effect, being most marked with

fine materials, must bear directly on the

grouping of cement particles which has been

an observed characteristic of the concretes

thus far studied. It must also largely de-

termine the internal structure of a concrete

made with fine sand; and corollary to this,

the amount of water used in mixing must
have a very pronounced effect on the quality

of the concrete. These are new complica-

tions not usually considered, but they may
prove worth investigation.

Consider, first, the use in a concrete of

a very fine sand, or a non-adhesive silt.

The material might reasonably be expected

to be of great value in producing a dense

concrete, both by filling voids and by stop-

ping minute pores. It is, however, fre-

quently the case that fine materials such

quently met with in field concretes, though
it is not often recognized. Fig. 27(a)
shows a microphotograph of such a con-

crete, taken from a chimney foundation
built by a reputable and painstaking firm

of engineers. Fig. 27(b) shows a concrete

of similar nature taken from a bridge pier,

put in by an equally conscientious con-

tractor. The magnification used in both

cases is but 15 diameters, in order to show
as much of the aggregate as possible in the

limited field of the microscope, but in each

it will be seen that the matrix is prac-

tically gone from between the larger sand

particles; and that the pockets where the

finer sand grains lay before they fell out,

by reason of being quite uncemented, are

distinctly visible. It may be added that the

writer knows of no way of determining
the presence or absence of such conditions

as are here shown, so readily as with

the microscope, with the incidental prepara-

tion of grinding and polishing the specimen.

Other methods of observation obscure

rather than reveal defects of this character.

It will probably be said that these are un-

usually bad cases, especially chosen to em-
phasize the worst possible conditions and
that proper care would have rendered such

results impossible. If such were the case,

it would be a distinct pleasure to acknowl-

edge it, but it is unfortunately a matter of

first-hand knowledge, not of conjecture, that

I
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similar conditions are only too prevalent,

not only in inferior concretes but in costly

and important structures as well.

Insufficient Mixing

The underlying reasons for a product

such as the foregoing are not so much the

character of the materials themselves, as

the all-too-prevalent practice of mixing con-

crete an insufficient length of time. Unlike

the relatively small groups of cement par-

ticles, these larger groups of sand grains

can be broken up by the mechanical agita-

tion of mixing, provided the process is con-

tinued for a suitable length of time. It is

often the case that in the undue haste of

supposed efficiency, concrete remains in the

mixer drum for only 40 seconds, or perhaps

for even less, with sometimes the raw ma-
terials pouring in one side before the

"mixed" materials have cleared; and be-

cause the output looks as much like grey

mud as the inspector deems sufficient, it

goes into the forms in a final aerating

splash that augurs poorly for the completed

Percentage of Water by Weight

FIG. 26—RELATION OF VOLUME OF SAND TO

WATER CONTENT

structure. Eternal vigilance and attention

to details are the prices of success in con-

crete work.
The question of consistency is also a vital

one, though as a general rule, little or no

attention is paid to it. A moment's reflec-

tion should convince anyone that the amount
of water present in a concrete must have a

pronounced effect upon its quality. All of

the water added must occupy space in the

mass unless used in hydration, or evapor-

ated, or drained off. A certain quantity is

required for chemical union with the ce-

ment; a certain quantity is necessary to

wet the surfaces of the aggregates; and
any quantity beyond these two, plus a cer-

tain percentage necessary to render the

mass sufficiently fluid for convenient han-

dling and proper contact with moulds and

reinforcement, is a distinct detriment. This

dji.rimentai eiiect may be due to many
causes, but it is probable that separation
01 tine aggregate (with consequent separa-

tion of the coarse aggregate) as before
demonstrated, the production of excessively

large air and water voids, the production of

shrinkage cracks, the formation of exces-

sive laitance, and the washing away of fine

cement are those in the main responsible.

The importance of proper consistency is

quite susceptible of proof. Even if all

other factors affecting quality and strength

were inoperative, the water voids due to

excessive wetness are sufficient of them-
selves to exercise a most pronounced effect.

Every 62^2 lb. of water weight in concrete

occupies one cubic foot of space; and every
cubic foot of water lost by evaporation or

drainage means one cubic foot of voids re-

maining in the mass. In Fig. 28 is

shown a series of curves plotted from data
obtained by the American Concrete Insti-

tute from experiments conducted at several

universities. The difference in strengths
of wet and dry concretes is very striking.

( See also H. F. Porter, Cement Age, June,

1912; M. O. Withey, Permeability Tests of

Gravel Concrete, Engineering News, Oct.

22, 1914, p. 811.)

So far as the writer's investigations have
gone, the effect of surface tension, both in

the ways outlined in this article and in

others not mentioned, seems to be one of

the principal detriments to the production

of strong, dense concrete. The effectiveness

of the entire mixing process is essentially

a function of greater or less differences of

surface-tension between the constituent ma-
terials, and by proper attention to this

factor, decidedly superior results have al-

ready been produced, with, it is hoped,

better ones shortly to follow.

Summary

Summarizing this article, it should be

noted

:

1. That the difference between natural

and artificial concretes in thickness of ce-

menting layer, or, if it is preferred, the

compacting of aggregates, is extreme.

2. That since the cementitious constitu-

ent is the most expensive, the most subject

to attack, and (as a paste with water) the

only constituent of concrete in which in-

jurious air can be held, the less there is

of it, beyond a necessary minimum, the

better will be the concrete.

3. That such thickness of an inherently-

weak layer is very undesirable in a struc-

tural material, as the thinner such a layer

can be made, in proportion to the area

under stress, the more nearly will it ap-

3ZS0

FIG.27a—concrete FROM STACK FOUNDATION FIG.27B—CONCRETE FROM BRIDGE FOUNDATION

Magnification, 15 diameters. Blacls, foggy spaces show where particles untouched by cement lay before
falling out.

Age at Time of Breaking in Days

FIG. 28—TIME-STRENGTH CURVES FOR CON-
CRETES MIXED WITH DIFFERENT

PERCENTAGES OF WATER

proach in strength the strength of the
surfaces by which it is confined, i.e., the

strength of the aggregate, and the more
homogeneous and the better will be the

composite product.

4. That this fact demonstrates the rea-

son for dissimilar results being obtained

in cement work with tests of the same ma-
terials by different operatives, i.e., the rea-

son for the "personal equation."

5. That among the causes of this univer-

sal, wide separation of aggregates in con-

crete, the physical actions involved in

mixing a dry substance with water are the

chief.

6. That a dry substance, such as sand,

when moistened, compacts more closely than
when dry, until a certain percentage of

water is added, because of "surface ten-

sion"; but that when this percentage of

water is exceeded, the action is reversed

and dispersion results.

7. That the finer the material, the more
pronounced the effect of surface tension

;

and the coarser the material, the less pro-

nounced the effect.

8. That because of this action, very fine

aggregate lumps together and remains

quite untouched by cement, so that weak
spots of uncemented materials are fre-

quently found even in concrete placed in

the most important structures.

9. That this grouping can be broken up
to a greater or less extent by prolonging

the mixing operation, but that where mate-

rials are mixed for only a few seconds in

order to obtain an abnormal output, infe-

rior if not positively defective concrete

must be the result.

10. That consistency of mix is a vital

matter, though commonly given little at-

tention, as not only is the compacting of

aggregate prevented by an improper

amount of water and undue thickness of

weak material obtained, but further evils

are introduced thereby, such as unduly

large voids, excessive laitance, shrinkage

cracks, segregation of materials of different

grades, and the washing away of cement.

The sixth, and final, article of this series

will appear in next week's issue.
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New Type of Gate for Regulating Adjacent

Water Levels Operates Automatically
Structure Supported on Arms or on Arms and Rollers Is Used by

the Department of Drainage, Province of Buenos Aires, Argentina

ANOVEL type of automatically operat-

ed regulating gate has for some years

been used by the Obras de Desague de la

Provincia de Buenos Aires, Argentina. So

far the gate has only been placed in drain-

age canals, but it is also readily adaptable

as a movable crest for dams. The design

is based on the principle of momentary
points of rotation, so that for each rise in

water level, dh, above a predetermined ele-

vation, the gate has a rotation d? in re-

spect to a momentary point. Consequently,

when the gate is full open, that is, when the

w^ater level has risen a height h, it has

turned an angle 9 and the point of rotation

has traveled a distance s along an arc. To
prevent the gate from overtravel, and to

insure the automatic closing, a stopping ar-

rangement limits the tilting of it.

Explanation of Diagrams

As shown in the accompanying diagrams,

a plane gate is mounted on two sets of

arms. The first diagram shows these arms
mounted on the back of the gate. In this

case the gate is double-acting and will open

under back pressure. As can be seen from
the diagram of the mounting of the gate,

the back pressure required to operate it is

considerably smaller than the pressure on
the front of the gate. Should pressures ex-

ist on both sides of the gate at the same
time, the only difference in operation will

be that the gate opens a little sooner. The
second diagram shows the same gate, but
modified so as to make it collapsible. This

has been accomplished by providing a shoe
at the lower end of the rear arm, so that

by pulling the arm out of this shoe, as is

done by Chanoine wickets, the gate can be
laid down. In the third diagram is shown
the mounting of the arms on the back of the

gate.

A modification of this gate so as to make
it open for back pressures only is shown,
the only difference between them being a

modification

lever arms.
in the arrangement of the

Forces and Lever Arms

The forces acting on the gate, expressed
in moments, with the intersection F of the
arms as center, are: (a) Weight of the
gate multiplied by the horizontal projection
of the line from the center F to the center
of gravity of the gate; (b) water pressure
on the gate multi-

plied by the perden-

dicular distance
from the crossing

point F of the arms
to the resultant of

The nearly vertical arm has an extension

which serves to limit the tilting of the

gate. At the upper end of this extension

an adjustable piece is provided, so that the

opening can be increased or decreased.

Tightening

When the gate is closed and the water

level is lower than that required to open it,

the gate must be tight. Along the sill this

is a comparatively simple matter, as the

water pressure holds the gate firmly against

its seat. Along the sides, however, several

methods have been tried. One employs a

half-round wooden bar mounted on the gate

by steel clips and held to it by bolts. The
holes in these clips are slotted and inclined,

so that when the gate is closed gravity

TWO LEVER ARMS ARE USED IN THE ORIGINAL FORM OF GATE

the water pressure. The gate is preferably

designed in such a way that the moment
in case (a) always remains a closing fac-

tor. The moment in case (b) will be a

closing factor for water levels having a

resultant pressure falling below the point F.

For water levels having a resultant above

this point this moment will be the opening

factor. This is true for the gate in closed

as well as open position up to a nearly hori-

zontal plane, because the center of rotation

F moves simultaneously and in proportion

to the travel of the resultant of the water
pressure.

'///////
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DIAGRAMS SHOWING VARIOUS WAYS OF MOUNTING LEVER ARMS

forces the bar in an outward direction, thus

covering the joint. The pressure of the

water then forces the bar against the gate

and the sides of the pier, making the joint

practically watertight.

Another method involves the use of

wooden sills bolted to the piers. To permit

the gate to operate these sills must be cut

in two parts, the lower being placed on the

rear of the gate below the point where the

curve described by the gate when opening
intersects the line of tightening, and the

other being in front of the gate above this

point of intersection. This method leaves

a short length of the ends without any seal.

One of the accompanying drawings shows
the details of the gate adopted by the Obras
de Desague. Before this type was adopted

a model 18 in. high was built, and the suc-

cess of the experiments led to the adoption

of the type.

Modified Type

The designer, however, has made a modi-

fication of this type, in which he eliminates

the lower arm and substitutes a roller and
a piece of curved track. The detail of the

gate is shown herewith, and it operates in

exactly the same way as the other types.

This gate opens for pressure on either side.

The object of using the rollers instead of

the lower arms is to have the gate open

with a bigger level arm for back pressures.

When the back water is at an elevation giv-

ing a resultant pressure located above the

intersection F the gate mounted on arms
will not open. Such a case can exist if the

water on both sides of the gate has risen

at about the same rate until a level giving

resultants above the intersection F has been

reached. If then the water on the front re-

cedes it will leave the gate in a condition

where it will not open for the existing or
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higher back-water levels. When the back-

water level sinks the resultant will soon

reach a point where it will open the gate.

The roller gate, however, having a lever

arm for back pressure with its fulcrum lo-

cated near the top of the gate, will open for

all back-water levels.

Nine gates of the roller type are now in

operation, their widths being 6.58 ft. wide
and the height of water level 3.94 ft. More
than 100 gates of the types shown in de-

tail are in course of construction.

The principal applications of these gates

in Argentina are: Regulating the level of

a body of water; serving as automatic flash-

boards on spillway gates ; regulating, when
double acting, the comparative levels of two
bodies of water, such as a canal passing
alongside lakes or reservoirs—diverting
water from the canal into the lake when the

canal is above maximum level only, but
directing the flow in the other direction

whenever the canal is lower than the lake;

and providing a balanced gate permitting
the flow of water in one direction, but pre-

venting it from flowing the opposite w:ay,

as in drainage systems.

The inventor of the gate is a Swedish
engineer, L. G. Larson, who for several
years has been in the employ of the Obras
de Desague de la Provincia de Buenos
Aires, of which the late Swedish engineer,
Carlos Nystromer, was chief en-

gineer. The device has been
patented in the United States, Ar-
gentina, England, France, India and
Australia, and patents are pending (

in Germany and Sweden.

OrganizedEnthusiasmDoubles
Convention Attendance

Carefully Planned Campaign Enables Western
Society of Engineers to Hold Most Success-

ful Meeting in Its History

ORGANIZED enthusiasm was respon-

sible for an attendance of 400—double
the usual number—at the annual dinner of

the Western Society of Engineers in Chi-

cago in January. The methods by which
this result was achieved are explained in the

latest number of the society's "Journal."

They should interest secretaries or com-
mittees of other engineering organizations

who are charged with making arrangements
for conventions.

In the beginning an attendance of 400 at

the annual dinner was adopted as a slogan

by the committee in charge. This meant
an increase of 50 per cent over all other

records. It looked big, but the enthusiasm

and determination of the "boosters' com-
mittee" was greater. The first announce-

ment sent to the members early in Decem-
ber asked for the names of non-member
engineers to whom invitations might be

sent. A return of 25 per cent (300 names)
was realized. In addition the names of the

alumni of the technical schools were placed

on the mailing list, giving 800 additional

prospec^.

The Personal Appeal

The next problem was to reach the mem-
bership as individuals instead of as a unit.

This meant personal attention by letter,

telephone, or interview, and represented an

enormous amount of work if carried to com-

pletion. It was necessary therefore that

ihis work be divided among a number of

men who could be depended upon to do their

parts thoroughly and on time. To this end

each member of the "boosters' committee"

and each oflJicer of the society chose from

the membership the men he would try to

reach personally. ' Accordingly on Jan. 3,

or thereabouts, at the time the second an-

nouncements were mailed, these boosters

and officers sent out over 700 letters urg-

ing their fellow members to attend the

events of the meeting.

As the time for the dinner drew near

careful record was kept of the results

brought in by these letters and three days

before the dinner each man who had taken

part in the work was notified of his per-

centage of acceptances and the names of

those who had not responded as a result of

his personal attention. This called for a
second letter to the tardy ones, which
doubled each man's percentage and in some
cases increased it many times over, in the
short space of 24 hr. Again on the eve of

the dinner certain members of the commit-
tee worked far into the night sending
notices to each booster with a last appeal

for a special effort to make every member
feel the necessity of his attendance. Dur-
ing the daylight hours the wires were hot

carrying urgent telephone calls that would
not take "no" for an answer. This ended
the campaign of the boosters' committee
and when the final count was taken in the

banquet room of the Auditorium Hotel, 390
engineers were present.

Tables were reserved for the alumni of

several technical schools, for groups from
the railroad offices and the telephone com-
pany, and at one long table sat all the at-

tending past-presidents. The festivities

started with a series of college yells and
songs. From that moment good fellowship

reigned supreme. A "war extra" announc-
ing the results of the annual election in

scarehead type and parodied lyrics by James
N. Hatch, relegated logarithms and blue

prints to the evening's scrap heap. Douglas

Malloch as toastmaster was at his best. A
series of clever telegrams good-naturedly

exposing characteristics of some of the

prominent members brought forth laughter

and applause at regular intervals.

Excursion and Smoker

Early the next morning the waiting

rooms of the Dearborn Street Station held

many engineers, all eager to purchase tick-

ets and board the seven-coach Western So-

ciety Special for an all-day trip through the

industrial district of Chicago. Immediately

upon leaving the station a count was taken

and given as 500 members and guests.

In the evening of the same day 325 mem-
bers and guests assembled in the society

rooms for the final event of the annual

meeting. The committee made good its

promise that the smoker should be a strictly

informal good time. There was a can of

tobacco, some corn-cob and briar pipes, and

plenty of stogies to make it a real smoker.

In one corner stood a big barrel of cider

and alongside of it a table loaded with 8

big pans of old-fashioned ginger bread.

After each one had secured a big piece of

the ginger bread and something to smoke,

the meeting was called to the lecture room,

where the Armour Musical Club entertained

with college songs and orchestra selections,

George Frederick Wheeler gave an illus-

trated travel talk on the Panama-Pacific

Exposition, the Grand Canyon, Yellowstone

Park and the scenery en route.

IN THE MODIFIED GATE A ROLLER REPLACES THE LOWER ARM

National Forest Fires in the West
caused a loss of $677,816 in 1914, accord-

ing to a statement issued by the U. S. For-

est Service. About 340,000,000 ft. b. m. of

merchantable timber, valued at $307,303,

were destroyed, together with young
growth valued at $192,408, and 228,008,000

ft. b. m., valued at $175,302, of timber on

State and private lands within the forests.

The total area burned over was 690,240

acres, of which 310,583 acres were State

and private lands. More than half of the

fires, involving 85 per cent of the loss, were
in Idaho, Montana, Oregon and Washing-
ton. Of the 6605 fires reports, lightning

started 2032, campers set 1126 and railroad

locomotives were blamed for 1110.
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Literature
For the Civil Engineer and Contractor

New Publications

Feoeral Valuation of Railroad Propektv. By
Richard J. McCarty. Paper; 5 Mi x 8V2 in.; 103
pages. Kansas City, Mo., Tiernan-Dart Printing
Company.

Engineering Directory, 1915 Edition. Two Vol-
umes. Vol. I, leather, 4 x 7 in. ; 893 pages. Vol.
11, cloth, 8 X 11 in.; 468 pages. Chicago, Craw-
ford Publishing Company, }6 postpaid.

Report o.v the Iron Canton Project. By the
U. S. Reclamation Service, Portland (Ore.) office.

Paper ; 6 x 9 in. ; 147 pages ; illustrated. Port-
land, Ore. U. S. Reclamation Service.

Proceedings of the Good Roads Institute held
at the University of North Carolina March 17-19,
1914. Paper; 7 x 10 in.; 117 pages; illustrated.
Raleigh, N. C, North Carolina Geological and
E>^onoraIc Survey.

Concrete Stone Manufacture. By Harvey Whip-
ple, Managing Editor, Concrete-Cement Age.
Leather, 4 x 7 in. ; 235 pages; 126 illustrations.
Detroit, Concrete-Cement Age Publishing. Com-
pany. Jl post paid.

Natio.nal Standard Hose Couplings and Fit-
tings FOR Public Fire Hose. Bureau of Stand-
ards. Circular 50. Paper; 7 x 10 In. ; 23 pages;
illu-strated. Washington, D. C, Superintendent of
Documents. 10 cents.

Rapid Transit Railway and an Interurban Rail-
way Terminal. Report with plans and estimate
of cost for the city of Cincinnati. By F. B. Ed-
wards and Ward Baldwin. Paper; 8 Mi x 11 in. ;

87 and VII pages ; illustrated.

Practical Irrigation and Pumping. By Burton P.
Fleming, M.E., Head of Department of Mechanical
Engineering, State University of Iowa. Cloth,
5 x 8 in. ; 226 pages ; 67 illustrations. New York,
John Wiley & Sons, Inc. $2 net.

Heati.vg and Ventilating Buildings. Bv RoUa C.
Carpenter, M.S., C.E., M.M.E., LL.D., Professor of
Experimental Engineering, Cornell University.
Sixth edition. Cloth, 6 x 9 in. ; 598 pages ; 290
illustrations. New York, John Wiley & Sons, Inc.
$3.50 net.

Revenues and E.kpe.ssbs of Stea.m Roads in the
United States for December, 1914. Summary
prepared by the Bureau of Railway Economics.
Bulletin 72 ; 14 x 17 in. ; four pages. Text, tables
and diagrams. Washington, D. C, Bureau of
Railway Economics.

Highway Bonds ; a compilation of data and an
analysis of economic features affecting construc-
tion and maintenance of highways financed by
bond issues, and the theory of highway bond
calculations. By Lawrence I. Hewes and James
W. Glover. Paper; 6x9 in.; 136 pages; illus-
trated. Washington, D. C, Superintendent of
Documents. 25 cents postpaid.

The American Year Book, 1914. A record of
events and progress. Edited by Francis C. Wick-
ware, B.A., B. Sc. Cloth : 5 X 8 in. ; 862 pages.
New York and London, D. Appleton and Company.
)3 net.
This book contains chapters on engineering,

mathematics, geology, chemistry, physics, mineral
industries and other subjects of interest to engi-
neers.

Structural Steel Drafting and
Elementary Design

Author, Charles D. Conklin, Jr., C.E. Cloth, 9 x
12 in.; 154 pages; 151 figures. New York, John
Wiley & Sons, Inc. $2.50 net.

Reviewed by R. Fleming

American Bridge Company, 30 Church Street,

New York City

The object of this book, as stated in the
publisher's announcement, is to give to the
young draftsman in the structural steel
companies, as well as to the technical stu-
dent, a textbook from which he can obtain
information upon the practical method of
preparing shop detail drawings.
The book is divided into fourteen chap-

ters. The first four treat of the organiza-
tion of the drafting room, estimating and
designing, lettering, assembling marks and
ordering of material. A chapter each is

given to riveted connections, beam and col-
umn detailing, and wall girder and column

design and detail. These are followed by
successive chapters on the design and de-

tail of a steel roof, a deck plate-girder

railroad bridge, a through girder bridge,

a country highway bridge, a through riv-

eted railway span and railway truss

bridges. The closing chapter is on hip and
valley details.

A merit of the book is that the author
does not undertake too much. The design
portion, though elementary, is complete
enough to enable the draftsman to obtain

a clear and concise knowledge of the

stresses and moments in the structure

which he may be detailing. The structures

used for illustration are simple and typical.

Such a presentation is far better for the

beginner than that of more ambitious ones

with their complicated details.

The figures, of which there are many,
are clear and well drawn. In a few of

them slight changes might be made to ad-

vantage. The rules for detailing are in

accordance with the best practice and the
information given is up to date. A page
might profitably be added on points to be
observed for facilitating erection. Every
erector of steelwork who has been long in

the business will recall details that have
unnecessarily added hundreds of dollars to

his expense account. Another page or two
might be added on the importance of the
draftman's work. When steel structures

have failed it has generally been from
faulty details rather than from lack of

strength in the main members.
As a whole the book is excellent and well

adapted to the purpose for which it has
been written.

Theory of Foundation Piling

Teorj for Grunupai.ninoer. Author, Pel- Gul-
iander, I*rofessor at the Chalmers University of
Technology, Gothenburg, Sweden. Paper, 6 x 9 in. ;

SO pages ; 25 illustrations and one insert. Stock-
holm, P. A. Norstedt & SSners FSrlag. 2.25 Kr.
( 60 cents) net.

The title of this little book, "Theory of

Foundation Piling," gives its scope. The
author has purposely avoided dealing with
methods of determining the actual carrying
capacity of piles, or indicating how much
single piles may be expected to carry when
driven into different kinds of soil. At the

end of the book, however, is a table giving a

log of tests on the carrying capacity of fric-

tion piles for buildings and harbor work in

the city of Gothenburg, Sweden, where the

soil consists generally of blue clay. The
piles tested are from 30 to 75 ft. long, with
a minimum diameter of from SV2 to TVi in.

The table gives the permissible loads on
these piles to be from 1.7 to 9 tons, assum-
ing a factor of safety of 3.5.

The purpose of the book is to furnish the
designer with methods by means of which
it can be determined how much of the total

load on a foundation each pile will be called

upon to carry. The theories are based on
the assumption that each pile will be de-

formed to correspond with the amount of

the load, and that such deformation con-
sists of three elements—a horizontal deflec-

tion t, a vertical deformation S and a rota-

tion 5. For certain conditions of loading
one or more of these elements may equal

zero. The different systems of pile founda-

tions met with in practice have been classi-

fied under three general groups: (1)

Foundation piling with the piles parallel

with each other and with the resultant of

the loading—the masonry assumed to be

freely supported on the piling; (2) founda-
tion piling with one plane of symmetry and
the piles parallel with this plane, but other-

wise driven in any direction—the masonry
assumed to be freely supported on the

piling; (3) foundation piling with one plane

of symmetry and the piles parallel with this

plane, but anchored or fixed in the masonry.
To illustrate the practical application of his

theories the author has solved numerical
cases for each group.

As this book is the first complete treatise

of foundation piling it is desirable that it

be translated into English and made avail-

able for a larger number of engineers than
those able to read Swedish. Several useful

articles have appeared in German, French
and Swedish periodicals, but so far very
little has been made available for engineers
able to read English only.

Valuation of Public Service Cor-

porations, Part II

Author, Robert H. Whitten. Ph.D. Cloth. 6x9
in. ; 645 ijages. New York, Banks Law Publishing
Company, $5.50,

This volume, as the title indicates, is es-

sentially supplemental to the book produced
by the author in the spring of 1912. Since
then Congress has passed the valuation act

and the Government work has been put in

full swing, while the Minnesota rate deci-

sion, the presentation and spirited discus-

sion of the first progress report of the

special valuation committee of the Ameri-
can Society of Civil Engineers, and various

other events have occurred which have
changed the aspect of valuation matters and
impelled the author to enlarge upon his first

work.
The supplement follows the form of the

original book, the page numbering being
continuous and the chapters and headings
being identical with those in the original

volume, except that on a few of the thirty-

two topics there is no further discussion

and the chapters are omitted. The author
also follows the form previously employed
in that a large part of the new work is de-

voted to abstracts of court and commission
decisions, and that on many of the points

the author is non-committal, simply pre-

senting in an uncolored manner the opin-

ions of others. On several important ques-

tions, however, he gives his own views at

some length, and in these it seems to the

reviewer that the common error is commit-
ted of failing to differentiate between dif-

ferent classes of utilities. In general the

reviewer believes the theories are more ap-

plicable to the monopolistic local utility,

such as the waterworks company, than to

the competitive large-territory class, such

as the railroad.

Inasmuch as the volume consists so

largely of these decisions, it might be in-

ferred that the author, like a number of en-

gineers who have discussed the subject in

the last year, considers the various ques-

tions already answered by the courts. Such
is not the case. At the outset he states

that the very definition of fair value for

rate purposes is in a developmental stage,

and that "the determination of a standard

of value applicable to existing investments

will be worked out, if at all, by the slow and
piecemeal process of court decision in nu-
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merous cases." He sees in the decisions of

the last two years a trend away from re-

production cost and toward actual cost. He
points out what seem to him inconsistencies

in "reproduction cost under original condi-

tions" and argues for actual cost as more
nearly representing the ideal "cost of pro-

duction." The reviewer has not perceived

this judicial trend away from reproduction

cost, and does not see how any other method
can be applied to railroads.

The chapter on land leaves the reader in

great doubt as to just how the author would
deal with the so-called "unearned incre-

ment." He makes it clear that he regards
this as profit, but does not explain fully

how or to what extent he would make allow-

ance therefor. As the author seems to be

in disagreement with the trend of the courts

to recognize without reservation the pres-

ent market value, as indicated by excerpts

from the Minnesota rate case and others in

this same chapter, it is unfortunate that he
did not make his theory clearer.

On the subject of depreciation the au-

thor presents the arguments offered by the

valuation committee of the American So-

ciety of Civil Engineers a year ago. He
holds that depreciation is a matter of ac-

counting, and that whether or not it should

be deducted depends on whether the straight

line, sinking-fund or uniform-investment-
charge (equal-annual-payment) method of

figuring depreciation is used. The four-

teen-page discussion merits careful reading
by all interested in evaluating waterworks
utilities or other properties made up of a
few long-lived units. Railroad appraisers,

who know that on a seasoned railroad of

any size renewals are nothing more than a

form of maintenance—operating expenses
pure and simple—and that no depreciation

fund is necessary or desirable, will not find

these pages so instructive.

To one other point the reviewer must
take exception. The author recognizes "go-
ing value" as something real, but would re-

fund it by an excessive rate of return for a

certain period, not allowing it as a perma-
nent investment. In this he attributes to

mankind an altruism that does not exist ; it

does not seem feasible to ask the present
generation to pay more in order that all

others may pay less.

However much the reader may disagree
with the theories of the author, however,
he will find the volume invaluable as a com-
pilation of judicial opinions on every phase
of the subject. Many minor points on which
one is hazy will doubtless be clarified by a

perusal of the book. An admirable 73-page
index at the end covers both volumes.

Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

Meters Eliminate Lawn Sprinkling
Regulations in Columbus, Ohio, according
to Jerry O'Shaughnessy in a paper pre-

sented recently, before the Indiana Sanitary
and Water Supply Association. Columbus
has no regulations but has 95 per cent of

the taps metered. In 1890 with 7 per cent

of the taps metered the daily consumption
was 1021 gal. The corresponding figure

for 1914 was .552 gal. In April ren'a were
collected from 27,000 consumers, 13,300 of

whom used no more water in six months
than 3000 cu. ft. In October, 28,000 con-
sumers were collected from, of whom 10,500
used no more than 3000 cu. ft., notwith-
standing the inclusion of the sprinkling
season. As to hours the rate recording
charts show that the habits of the consum-
ers regulate this—6 to 8 a. m. and 5 to 9

p. m., with maximum rate at 7 p. m.

Concrete Pavements After Twenty-

Years of Service

Sir: In 1893 and 1894 Bellefontaine,
Ohio, constructed about 7300 sq. yd. of
concrete pavement around the Public
Square. A strip 10 ft. wide and 220 ft.

long on the west side of Main Street was
built in 1892. These were among the first

if not the first concrete street pavemeni^s
constructed. They were built in blocks 5
ft. square, having a thickness of 6 in. The
bottom 4 in., to use the language of the
specifications, was of "one part best Port-
land cement, equal to the Buckeye Portland
cement, to four parts clean sharp gravel and
sand in which the proportion of the sand is

about one-half that of the gravel." The
top 2 in. was composed of "equal parts of the
same Portland cement first used and coarse
sand and gravel sifted to the size of a pea."

Buckeye Portland cement, a local product,
was used. Sand and gravel were obtained
from local banks. The 5-ft. blocks were
laid so that the joints between them were
parallel and perpendicular to the center line

of the streets.

In the light of twenty years' experience
it is plain that a mistake was made in

placing the blocks in this position. Had
they been placed at an angle of 45 dag. with
the center line it is the opinion of the

writer that no repairs would have been
necessary to this date. Under the existing

conditions the cost for repairs in the last

seven years has been $173.88. There is one
year previous to this record in which ex-

tensive repairs were made but for which
the writer has been unable to obtain any
figures.

All repairs to date have been made along

the longitudinal joints. By repairing some
of these longitudinal joints which have worn
badly these streets could be put in as good

condition as the day they were opened to

traffic. The body of the blocks with but one

exception is in excellent condition. The only

deleterious wear on the street has been along

the longitudinal joints, and this after being

subjected to the heaviest travel of a town of

8000 inhabitants for a period of more than

twenty years. • Present-day good construc-

tion would eliminate these longitudinal

joints and at the same time the principal

objection to this pavement.
Clair A. Inskeep,

Bellefontaine, Ohio. City Engineer.

To Compute Offsets to Circular

Curves

Sir: I have read William A. Cunning-

ham's comments in your issue of Feb. 20,

page 244, on my method of computing off-

sets to circular curves, and have examined

the solution he offers for this problem. As
reference to my article will show, I laid

special emphasis on the fact that the method
presented was applicable equally to curves

of both the largest and smallest radii, that

is, to all ratios of R and x. Not so much
can be said for the device Mr. Cunning-

ham makes use of, a device which, inci-

dentally, has been in use for a long time
among computers.

For suppose that R is large, say 1350 ft.,

and X relatively small, say 10.387, then the

expression \/~(~^--^^)TjS + ^) will contain
two numbers, each consisting of seven sig-

nificant figures. Now even the most pre-

cise logarithmic tables in use do not give

more than five significant figures in the

number column, necessitating the interpo-

lation of two significant figures. The ac-

curacy of the expression is therefore not

greatly to be relied upon in the hun-
dredths or thousandths place. The re-

sulting percentage of error ih the term

\/ (R^^x) {R -\- x) considered by itself is,

of course, small, but since the quantity we
are interested in is the difference between R
and \rUr-— xfXR + x) (a very small quan-

tity relatively speaking), it is evident

that a slight percentage of error in

V (R— x) (R -\- x) is a large percentage

of the difference.

To state the case more generally: For
purposes of computation, it is undesirable

to have an expression for a relatively small

quantity consist of the difference between
two relatively large quantities, since a small

percentage of error in either minuend or

subtrahend is invariably a much larger per-

centage of their difference. The advantage

of using a direct expression, such as I have

presented, is then immediately apparent.

Leopold Pistner,

.lunior Engineer, New York Public Service

Commission, First District.

New York City.

West Fork Waterworks Dam at

Fort Worth
Sir: The article on the West Fork water-

works dam at Fort Worth, Texas, which
appears in your issue of Jan. 30, page 147,

was noted with interest, particularly the

spillway section shown by Figs. .1 and 2,

page 148.

There is not jgiven sufficient information

bearing on the character of the subfounda-

tion to form an idea of the conditions to

be met. Broadly speaking, however, it

would seem that both the designs shown are

subject to criticism as regards economy
with an assured degree of stability.

The proposed section. Fig. 2, would prob-

ably have been the more economical and
efficient design, assuming that local condi-

tions warranted the rather extreme depth

of trench shown under the heel and discard-

ing the trench at the toe altogether. It is

not clear whether the purpose of the la/^r

trench was to prevent under-cutting of a

poor quality of bedrock or the passage of

water under the dam. If the former condi-

tion was to have been met, an apron en-

tirely separate from lihe dam would have

been cheaper and more effective; if the

latter was in mind it may be safely stated

that water which finds' its way under the

base of any dam should be allowed to escape

as freely as possible and drains to facilitate

that escape provided.

The section built (Fig. 1) has two ob-
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vious faults—extreme width of base and a
cutoff wall at both heel and toe, the former
multiplying and the latter intensifying un-
der base pressure. It is apparent from a
glance that this condition was met by mak-
ing the body of the dam exceptionally

heavj-, it being, in effect, 20 ft. thick at

the crest with a 1 : 1 slope on the down-
stream side. It would seem that the width
of base might well have been decreased by
at least 50 per cent and the weight of the
body of the dam almost as much by supply-

ing a proper system of under base drains
and protection to the rock below the dam,
if that were necessary, by a detached apron
or, at any rate, a covering which need not
be figured as an extension of the base of

the dam proper.

H. G. McCoRMiCK, C. E.

Heidelberg, Ky.

[A copy of the foregoing letter was sub-
mitted to John B. Hawley, who, with Prof.
T. U. Taylor, designed the section shown in

Fig. 2 of the article referred to. Mr. Haw-
ley's reply follows.

—

Editor.]

Sir: The writer just read the letter ad-
dressed to you by H. G. McCormick anent
the Fort Worth West Fork dam. Mr. Mc-
Cormick's criticism is, in general, well
founded, both designs being entirely too
heavy—the one adopted absurdly so.

Politics, and very rotten politics at that,

was responsible for the adoption of the
outrageous design over the protest of Tay-
lor and Hawley.

However, the Taylor-Hawley section,

while in excess of actual requirements, is

not wholly extravagant, foundation ma-
terial considered. The masonry section is

located on a mass of alternating limestones
and soft shales, and the heel and toe cur-
tain walls are indicated for the maximum
depths that might be necessary, as shown
when the trenches should be actually opened.
Neither Professor Taylor nor the writer
anticipated that the maximum depth shown
would be reached, but wished to show the
possibility on the plan.

The section is thoroughly underdrained
as against seep water which might have
caused negative head.

On the rational analysis of the stress
involved, even the Taylor-Hawley section is

far too massive, but the character of foun-
dation is such as to reasonably warrant it.

The design was based on raising the
crest elevation by 5 ft. at some future
time, and for a maximum depth of overflow
of 8 ft. on the crest.

John B. Hawley,
Consulting Engineer.

Fort Worth, Texas.

Will Pioneer Bore Weaken Rogers
Pass Tunnel ?

Sir: I read with interest the article

bearing on the Rogers Pass tunnel, being
driven through the Selkirk Mountains in
British Columbia, described in the En-
gineering Record of Dec. 5, 1914, page 604.
On account of the magnitude of this enter-
prise, and more especially the construction
method adopted by the contractor, for the
purpose of increasing speed in driving, it

cannot fail to attract widely the attention
of tunnel men. A deep knowledge of the
problems involved in such a work is re-

quired to try a novel method on a large
scale, and the engineering profession will

undoubtedly gain valuable information
through the completion of this bore.

The double-bore system of tunneling has
attracted much attention among European
engineers during the past decade, and much
has been learned from the experience
gained in driving the Simplon tunnel.

When the latter project was considered,

little information was available to guide
the engineers as to the distance to provide
center to center of bores, and 56 ft. was
then considered adequate for the purpose
intended. It was thought feasible to drive
one bore first to full section and line with
masonry, leaving the parallel 6 x 10-ft.

heading unlined until conditions of traffic

would necessitate its enlargement to a full-

size single-track section.

Prof. Dr. Heim, the noted Swiss geolo-

gist, who has devoted much of his time
studying mountain formation and especially

ground pressure in connection with tunnel
work, strongly recommended that the par-

allel heading be lined at the very outset.

His recommendations, together with his

theory of ground pressure acting on a bore
in a "hydrostatic-like" manner, met with
little appreciation from tunnel men, al-

though the valuable experiments of Adams
and Nicolson had proved that marble, for
instance, could be made plastic under high
pressure, and that test specimens had been
made to undergo a change of shape without
losing any of their original strength.

Heim's theory, which in many instances
has proved to be well founded, can be briefly

outlined as follows: "Under high pressure,
rock in a mountain range or under a peak
lies in a state of 'latent plasticity.' When,
through the process of tunneling, rock is

freed on one or more sides, it endeavors to

expand, or acquire its original shape, that
is, the shape and volume it occupied before
becoming subjected to compression during
the period of mountain formation ; hence
the phenomenon of 'shelling or popping' of

rock, during construction of and after driv-

ing a bore such as a tunnel, shaft, etc. This
expansion or change of volume takes place

more or less slowly (a week or several

years) according to the material pene-
trated, its cohesion, also the geological

formation of the mountain, the heat pre-

vailing, etc."

As referred to above, little consideration
was given to Heim's theory by tunnel men

;

yet, during the construction of the Simplon
tunnel, heavy ground pressure and shelling

took place in apparently sound and hard
rock, and it became necessary to line cer-

tain sections of the parallel heading at the

very outset. As years passed, more shell-

ing occurred in the roof, sides and floor of

the parallel unlined heading, in certain in-

stances partly choking it with debris, and
it becanie evident that unless the parallel

heading be lined at once with masonry, ex-

tensive damage would result, this possibly

extending to the completed bore. This
year, that is, about fourteen years after

the completion of the latter bore, intense

shelling took place in the parallel heading,

and serious lateral movements of the

masonry side walls took place in the com-
pleted bore; thus the mountain, far from
having reached a state of rest, was still

exerting its crushing effects.

Shelling of rock in an unlined tunnel

means a slow but gradual enlargement of

the section, and the larger a bore the more
intense become the shelling and crushing
effects. Shelling of rock usually takes place

in solid rock; the phenomenon has taken

place in granite, aplite, porphyry, granite-

gneiss, diabase, sandstone, quartzite, lime-

stone, dolomite, coal and shale.

In the Leggistein tunnel shelling took
place in the roof several years after its

completion ; the effect would last for a
month or two at a time. In the Wattinger
tunnel violent shelling took place under the
track. In the Tauern tunnel shelling took
place at the roof, floor and sidewalls. Shell-

ing has also been observed in the Wocheiner,
St. Gothard, Pfaffensprung and many other

tunnels penetrating all kinds of formation,

but always in solid rock having a sound
appearance.

The Rogers Pass and Simplon tunnels

present striking resemblance as shown in

the accompanying table. From the stand-

Reskmblance OF Rogers Pass to Simplon Tunnel

§5"

§0 if .CM
Name of SfS^-" 3»b Materials pene-
tunnel

X a) <1J

trated

M- >*j a
g Q S

Rogers Pass. r>ooo 31.5 •130 Sedimentary and
metamorphic

Simplon .... 6000 30.5 115 Sedimentary and
metamorphic

•Probable.

point of stability the roof of Rogers Pass
tunnel, being a double-track bore, is less
stable than that of the single-track bore of
the Simplon tunnel, and the thrust due to
arch action is of course greatest in the
first bore. Furthermore, both headings in
the Rogers Pass tunnel are driven at the
top, or roof, so that the shattering effects

due to blasting are more injurious in the
latter case. Another disadvantage lies in

the fact that the masonry lining in the main
bore is not built immediately, so that initial

movements of the strata, however small
these may be, are not checked at the very
outset.

Thus, the question as to the necessity of
lining the pioneer bore of the Rogers Pass
tunnel becomes an item of vital importance
which deserves due consideration from the
standpoint of construction and maintenace
of both the pioneer and main bores. The
unanimous opinion of experienced tunnel
engineers and that of geologists who have
given this matter due consideration is that
the distance center to center of bores of a
twin tunnel system should be at least two
or three times that adopted when driving
the Simplon tunnel. Those who have de-

voted some time to this interesting ques-
tion will undoubtedly watch with interest

the behavior of the material penetrated by
the Rogers Pass tunnel.

Eugene Lauchli,
Civil and Hvdraulic Engineer.

Tallulah Falls, Ga.

[Comment on the foregoing letter by rep-

resentatives of both the railroad and the
contractors, to whom copies of the letter

were submitted, indicates the belief that the

pioneer bore is too small to have any weak-
ening effect on the main tunnel. If trouble

is experienced it is suggested that the

remedy will be to fill the pioneer bore, which
is simply a convenience during construc-

tion, instead of lining it.—EDITOR.]

Mechanical Filters, according to the

"Surveyor," have been adopted by the Brit-

ish War Office for the treatment of water
supplied to soldiers in various camps.



HINTS FOR THE CONTRACTOR
Details Which Save Time and Labor on Construction Work
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[^Contributions to this section are solic-

ited, and if found available tvill be paid

for. They must be SHORT, and should be

accompanied, if possible, by photographs

or sketches.—Editor.]

Carpenter Braces Hold Forms for

Concrete Street Curbs

CARPENTER braces have been used

effectively in the Middle West to clamp
the forms used in the construction of inte-

gral curbs—a term used to designate curbs

which are poured to form a monolithic

structure with the street pavement proper.

The pavement is first struck ofT in the usual

manner, then a board is clamped in place to

act as the inside form of the curb. This

CARPENTER BRACES CLAMP CURB FORMS

board is maintained at the desired angle by
spacers placed between it and the outer
form, which extends from the bottom of the

pavement to the top of the curb. Rein-,

forcement used in the pavement should be
bent upward into the curb space, prefer-

ably near the inside face of the curb. The
concrete at the bottom of the curb space
should be roughened by the use of a rod or

stick, and the concrete for the curb should
be placed before the underlying concrete
has begun to harden, all to the end that a
perfect bond may result, and the pavement
and curb be truly monolithic.

Hints on Selecting Plant for Re-

inforced Concrete Buildings

SIMPLICITY and adaptability should be
the main considerations in selecting

plants for concrete building work. T.

Arthur Smith, general superintendent of

the Turner Construction Company, empha-
sized this point in introducing his paper on
the Austin Nichols building, presented at
the recent meeting of the American Con-
crete Institute, and abstracted elsewhere in

this issue.

Economy in the sucessful erection of
reinforced concrete buildings is dependent
on the efficiency with which the materials
entering into the construction are handled
upon delivery at the building site. The
comparatively small yardage of concrete in
any one building operation does not justify

an elaborate and costly installation of re-

ceiving and mixing machinery. Inasmuch
as even a large building operation seldom
requires the use of the concrete plant more
than four or five months, it is essential that
the erection and removal of this plant shall

be performed easily, quickly and cheaply.

Its cost must be divided among several con-
tracts, and hence prompt transfer from one
contract to another is of utmost importance.

In order that varying conditions on dif-

ferent buildings may be met, it is desirable

that simple standards of plant layout be
adopted. When a special installation is con-
sidered necessary it is desirable, before
determining on a final layout, to reduce the

installation to a cost per cubic yard of con-

crete. This very often shows that the sav-

ing in the handling of materials is not suf-

ficient to offset the cost of this special

installation. Also, in special layouts, the

labor of erection and removal is unusually
high, and the bulk of the cost of materials
entering into this installation should be

charged largely to this one contract, as,

after usfng once it may be some time before
a similar installation is required, and plant

depreciates rapidly.

Careful study must be given to the lay-

out of every plant to be sure that it will

fulfil all requirements. It must handle the
total concrete 'yardage, without overloading,

in the time allowed by the speed schedules,

and should have the capacity for so-called

"big days"—days when conditions of the

work call for maximum output.

Bulk Cement Handled Like Sand on

Small Job

IN constructing concrete foundations for

five additional steel-frame storage tanks

at Minneapolis, the 1250 bbl. of cement
used was handled in bulk like sand. The
cement shed was made of corrugated iron

with a tarpaulin roof. In unloading the

cement, which was received in box cars by

MEASURING BULK CEMENT IN TUB

rail, this tarpaulin was thrown back and
the cement shoveled directly into the shed.

From the bin to the charging hopper of the
mixer the cement was handled in wheel-
barrows, in exactly the same manner as

sand was handled. The cement was meas-
ured by shoveling it into a metal tub which
was then dumped into the wheelbarrow.
The average crew employed by the con-

tractor consisted of sixteen men and one
foreman. Concrete was placed at an aver-

age rate of 100 cu. yd. a day. The capacity

of the y2-yd. mixing plant was considerably

greater than this, but the excavation, and
hence the concrete work, had to be done in

small sections, because the surrounding soil

was carrying a heavy load from twenty-two
tanks already constructed and in use.

The steel storage tanks were 50 ft. in

FOUNDATIONS FOR STORAGE TANKS WHERE BULK CEMENT WAS USED
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diameter and 65 ft. high. The foundations
under them were designed for a load of

3000 lb. per square foot. Besides these

foundations, the tank floors were made of

concrete, and a 6 x 7-ft. reinforced-concrete

tunnel was put in beneath the tanks for

conveying machinery.
In addition to the ordinary economies,

claimed for the use of bulk cement over
sacked cement, the contractor adds that

there is a distinct speeding up of opera-

tions, less confusion around the mixer, ac-

tually less dust in the handling, and elimina-

tion of loss through wetting sacks at the

mixer. The contractor adds, however, that

in its opinion the use of bulk cement on a
larger contract would not pay.

This work was done for the Electric Steel

Elevator Company by the Nelson-Enblom
Construction Company of Minneapolis.

Outrigger on Gin-pole Saves Time in

Erecting Roof Steel

By WILLIAM H. PALMER
New York City

AN outrigger attached to the top of a

gin-pole to handle purlins greatly re-

duced the time required for erecting the
roof of a mill building on a Colorado con-

tract of which the writer was in charge.
This outrigger revolved around the pole and
was made of a 10-ft. piece of 3-in. pipe
guyed back to the gin-pole with a 1-in. rod.

From the end of it was hung a snatch block

through which the runner-line was rove.

Before I took charge a gang of three men
had been raising and connecting these pur-
lins. One end of each purlin had been
raised by a runner-line from a nigger-head
of the hoist, which passed through a snatch
block at the top of the gin-pole, and the
other end had been raised with hand line

by two men on the opposite roof truss. A
man on the roof truss next the gin-pole and
one of the men on the opposite truss car-

ried each purlin down to place and bolted it

up while the gang below waited for the lines

to be released and sent back. The third
man on top and the man on the nigger-

head were idle all the time except while
actually hoisting the purlins. After putting
up the outrigger the runner-line was put

Purlin^
-TagUnes<H A T

I

^.Ooi,

on the top drum of the hoist, and the nig-

ger-head man eliminated. Four men were
then employed on top, two on each side, to

set the purlins as follows: The runner-line

was fastened to the middle of the purlin,

and these members hoisted rapidly with
the hoist. Two of the men on top swung
it into position exactly where it was wanted
and released the runner-line. While these

two men were bolting up the purlin another

one was being hoisted to the two men on the

other side. In this way both of the crews
bolting up, and the men handling steel on
the ground, were kept busy continuously,

with an estimated saving to the contractor

of $317 a month on this part of the erec-

tion alone. The cost of the outrigger was
$12.00.

Home-Made Forge Valve Used at

Steel Fabricating Plant

IN an Eastern blacksmith shop connected
with a field plant for fabricating steel a

home-made forge valve was installed for

each of the blower pipes, as shown in the

accompanying photograph. The valve con-

sists essentially of a 4^/4 in. by 7 in. plate

slide, 1/16 in. thick, fitting between two
plates screwed into the cut ends of a 3-in.

pipe, with narrow metal strips riveted

through the fixed plates just above and be-

low the slide, to keep the air from leaking

AIR VALVE FOR FORGE CONSISTS OF SLIDING
PLATE ON 3-IN. PIPE

when the latter is open. A simple hand
lever provides easy control, and the placing

of the valve below the bed of the forge
keeps it well out of the way when handling
projecting stock.

OUTBIGGER HANDLES PURLINS

Closing Gaps in Joint Protection

Plates in Concrete Roads

NO matter how carefully the protection

plates at transverse expansion joints in

concrete roads are prepared, they are cer-

tain to gap open in places after the Tee-bar
is stripped. It was suggested by C. D.
Franks in his paper "Kinks in Road Con-
struction," presented before the Indiana
Engineering Society, which was abstracted

in the Engineering Record of Feb. 13, page
197, that the workman run a light (16-

gage) wire through the felt at points about
36 in. apart, passing one end of it through
the holes left by the shear prongs, and the
other over the top of the plates. These two

ends can then be twisted up and will hold

the plates closely together after the in-

stallation bar is stripped. They are on the

•surface of the pavement, but as they do no

harm, can be left in place.

Welding of Heavy Broken Parts

Saves Tying up 10-Ton Roller

THE steam roller shown in the accom?
panying photograph collided with a wall,

broke its main head-frame and swivel pin,

and was repaired with oxyacetylene weld-

ing apparatus and returned to service with

BROKEN FRONT CASTING ON THIS ROLLER
REPAIRED AND REPLACED NEXT DAY

BROKEN PIN AND CASTING WELDED WITH
TORCH

only one day's loss of tin)e. The damage to

the head frame casting and the 6-in. swivel

pin is clearly shown in the second illustra-

tion, which makes plain what a heavy job

of welding was necessary to restore these

parts. As soon as the accident occurred the

broken parts were removed from the roller

and sent to the welding shop, where they

were repaired in a few hours' time. To
have secured new parts for this machine
would have required at least a ten day's

wait. The work was done with a Milburn

welding outfit by the Alexander Milburn

Company of Baltimore.

I



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Colonel Goethals and Other Canal

Builders Honored by Congress
The House of Representatives, in concur-

rence with the Senate, authorized the promo-

tion of Col. George W. Goethals to the rank

of Major-General and extended the thanks of

Congress in recognition of his services to the

Government in the construction of the Panama
Canal, in a bill sent to the President, March
2. Surgeon-General William C. Gorgas is also

to be promoted to the rank of Major-General
and receives the thanks of Congress. Col. H.
F. Hodges and Lieut-Col. William L. Sibert

are to be made Brigadier-Generals and are

likewise thanked, as is Commander H. H.

Rousseau, U. S. Navy, who is to be promoted
to captain. These officers are declared to

have "rendered distinguished service" and the

bill provides that at any time hereafter any
of them may be retired on three-fourths pay
upon his own application.

Roosevelt Reservoir Nearly Full

In the expectation that the reservoir formed
by the Roosevelt dam will soon be filled to ca-

pacity the Chamber of Commerce of Phoenix,
Ariz., is making plans for a celebration to

mark the event. It is the belief that if there

is the usual Spring precipitation 1,000,000

acre-ft. of water will be backed up behind the
huge dam.

Los Angeles Aqueduct Water Pure

and Wholesome
Plaintiffs in the suit to restrain Los Angeles

from using the aqueduct water have fre-

quently cited, in the trial, the works of Dr.
E. O. Jordan, professor of bacteriology in

the University of Chicago, and have endeav-
ored to show from his authoritative treatises

on bacteriology that the aqueduct water was
polluted and unfit for human consumption.
Dr. Jordan happened to pass through South-
ern California recently and was asked by the

city's lawyers to make a survey of aqueduct
sources. He spent several days on the aque-
duct watershed, and then testified that after

'

a minute survey of the whole system, with
special attention to the Haiwee reservoir, he
found the supply to be pure and wholesome in

every way.

I

Will Appeal Against Concrete Arch

Decision
The city of Baltimore will appeal against

the decision handed down by Judge Rose, of

the District Court of the United States for

the District of Maryland, as noted in these
columns, Feb. 27, in which the court held that
the use of steel reinforcement near the in-

trados and extrados of concrete arches is

validly covered by patent 617,615 held by
Edwin Thacher of New York.

Composite Cars Can Be Run on

Strengthened Elevated Line
By reinforcing the Second Avenue elevated

railroad in New York City at a cost of not
more than $200,000, and transferring the cars
to lighter trucks, the composite cars now in

use in the subway can be operated on the ele-

vated line, according to a report made to the
New York Public Service Commission, First
District, by Alfred Craven, chief engineer.
Mr. Craven believes that the Third Avenue
elevated line will be strong enough for the
same operation after the third-tracking work
is completed, but suggests that he have six
months to complete his investigation.

Water Begins to Rise Behind the

Arrowrock Dam
"Beginning to store water in reservoir to-

day', two years ahead of schedule," is the
laconic message wired from a canyon camp at
the Arrowrock dam in Idaho to the U. S.

Reclamation Service in Washington today.
It is a concise summing up of a little more

than 3% yr. of strenuous effort on the part

THE HIGHEST DAM IN THE WORLD AT ARROWROCK

of a thousand men in the construction of the

highest dam in the world. The Arrowrock
dam, which will be completed on Jan. 1, 1916,

2 yr. ahead of the original estimate, is 350

ft. high, 1075 ft. long on top and contains

530,000 cu. yd. of masonry. It is of rubble

masonry, arched up stream and "will cost ap-

proximately $5,000,000. The dam is an im"-

portant feature of the Boise project, which
represents an estimated total investment of

nearly $14,000,000 for the reclamation of

243,000 acres of fertile land in the Boise val-

ley in southeastern Idaho.

Consolidate Engineering Offices

A bill to consolidate the offices of the State

highway engineer and the State engineer was
passed by the House of Representatives of the

State of Oregon, Feb. 20.

Alien Labor Law Upheld by
N. Y. Court of Appeals

Subway Work Disorganized—Appeal Taken to

U. S. Supreme Court—-Emergency Measure

Introduced to Repeal Law
On Feb. 25 the Court of Appeals of New

York State upheld the constitutionality of the
provision of the labor law prohibiting the em-
ployment of aliens on public works, and forfeit-

ing contracts in cases in which the law has
been violated. The court took the position that
the State has a right to say as between aliens

and citizens who shall be employed and who
shall receive the money spent by the State
for the construction of public works. The
court held that, while the law' might be an
economic mistake, it did not violate any pro-
vision of the State or Federal constitutions
nor invade any private right. An appeal has
been taken on the ground that this law vio-
lates provisions of the Federal constitution
and of several foreign treaties. The Supreme
Court will be asked to restrain the Public
Service Commission and the sub-contractors
from acting against the aliens pending the
decision.

This suit was brought by William E. Helm,
a taxpayer, to test the validity of the alien
labor clause in the State labor law. In order
to fully determine the question at issue a
criminal proceeding was also instituted against
Clarence A. Crane, secretary of the General
Contractors' Association, who had a contract
for the construction of a sewer catch-basin.
The Appellate Division of the Supreme Court
heard both these cases together on appeal and
declared the law unconstitutional. This de-
cision has now been reversed by the Court of
Appeals.

Aliens Discharged

The first effect of this decision was to com-
pel the Public Service Commission to notify
the subway contractors in New York City that
if they continued to employ alien labor their

contracts would be voided. On Feb. 1 13,800
men were in the employ of subway contractors
in New York City. Following the decision of
the Court of Appeals the contractors promptly
discharged all employees who could not pro-
duce evidence of citizenship. The contractors
then went into the labor market and attempted
to hire a sufficient number of American citi-

zens to prosecute the work. By March 2 barely
6000 men had been mustered and put to work.
So far as can be learned no one who could
show that he was an American citizen and
willing to work has been turned down, though
many men employed have refused the task
assigned to them and quit the job. The con-
tractors have been obliged to discharge many
others because of their manifested physical
unfitness for the work. The class of men who
have applied for work is well typified in the
bread-line outside the 1-cent lunch in the City
Hall Park. Most of them have no regular em-
ployment even in times of prosperity, and few
of them have ever done steady manual labor.

The attitude of these men toward their task
is well typified by two cases in which the men
applied for work on one contract after having
been discharged from another. On being asked
why they left the first contract they replied

that the foreman put in charge of them had
the impudence to give them orders, and they
had thrown a pick at him.

Law Reacts on Unions

Not merely the unskilled pick and shovel
workmen are affected by this decision. It is

certain that a surprisingly large per cent of

the union men employed on the subway are
aliens, who have never taken out their final

naturalization papers. Many of the bricklay-
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ers employed are Englishmen, and most of the

shoring and timber crews are of foreign birth.

The native born American applicants for the

jobs of this latter class have had no experi-

ence in such work, and to entrust them with

shoring a building or propping up a street

would be to endanger public safety.

It has been suggested that the American-

born industrial workers and mechanics who

are out of employment in New York City at

the present time and who are not attracted by

the prevailing rate of wages of 20 cents an

hour would flock to this work if the pay was

raised to $2.50 or ?3 per day. Even if wages

for common labor are raised to this figure,

though this would put the cost of completing

the dual system beyond the reach of New
York's finances, it is certain that these em-

ployees would not stick to the pick and shovel

when conditions improved and they could re-

turn to their old jobs. When this occurs—and

at least a partial improvement in industrial

conditions is to be expected this year—there

is no labor supply in sight to replace these

workers which is not alien.

Seek Repeal of Law

Realizing the gravity of the situation, Gov-

ernor Whitman announced on March 1 that

he would send a special message to the Legis-

lature urging the passage of a bill repealing

the present law, and reaflfirming the subway

contracts which have been jeopardized through

its violation. It seems likely that such a bill

will be passed this week, but the question still

remains whether the clause reaffirming sub-

way contracts liable to cancellation through the

contractors' having violated the old law would

not be ex-post-facto legislation. In that event

the letting of the remaining subway contracts,

which has been held up pending the settlement

of this matter, could proceed, but all contracts

now in effect would still be jeopardized. Only

the appeal to the U. S. Supreme Court can

definitely settle this last question. If this court

holds the alien labor law unconstitutional, the

tangle will be definitely straightened out, and

work can proceed. If a contrary decision is

handed down, the outcome is problematical, but

it is certain that in that event New York would

have to wait a while longer for the completion

of its new subways.

New Equipment for Structural Ma-
terials Research Laboratory

The material testing laboratory of the Lewis

Institute, Chicago, has recently been reorgan-

ized and new equipment and apparatus have

been added to it. Under the reorganization

this department will be known as the structural

materials research laboratory and the work
will consist largely of experimental research

on the strength and properties of construction

materials, particularly concrete and concrete

aggregate.

The present equipment consists of one 200-

Ib. Olsen universal testing machine; one
40,000-lb. Riehle universal testing machine;
one 25,000-in.-lb. torsion machine; one four-

unit Deval abrasion machine; one standard
ball mill for macadam rock test; a special ma-
chine for drain tile tests; full equipment for

physical tests of concrete; autoclave appa-
ratus; a concrete mixer; a large number of

metal forms of different sizes for cylindrical

concrete compression specimens; a mechanical
shaker for fineness tests of sands; equipment
for the tests of weight, voids, silt, fineness and
other properties of concrete sands and coarse

aggregate; extensometers for measuring de-

formations in specimens; Micrometers, micro-

scope, scales, analytical balances, recording

thermometer and hydrometer, and the usual

small equipment used in connection with the
apparatus mentioned.

Laboratory quarters are in a large room on
the ground floor of the Lewis Institute engi-

neering building. At the present time a
chemical laboratory is being equipped and this

will be a valuable aid in making physical de-

termihalions mi the properties of structural

materials. As soon as the requirements of the
work warrant, a testing machine of much
higher capacity will be added to the present
equipment. The Universal Portland Cement
Company, is lending financial assistance in

equipping and operating the laboratory.

Would Operate Self-Propelled Barges

on the Mississippi

A company to operate self-propelled barges
on the Mississippi River is being promoted by
Capt. John H. Bernhard, consulting engineer,

of New Orleans. Captain Bernhard has made
a proposition to the city of St. Paul to build a
terminal and deed it over to the city in ex-

change for municipal bonds covering the cost,

the barge-operating company in turn to pay a
rental sufficient to meet the interest on the

bonds and retire them at the end of twenty
years.

Captain Bernhard holds that his type of
shallow-draft twin-screw barge, which has been
in successful operation for some time on the
coastal waterways along the Gulf of Mexico, is

the logical craft for river navigation, and that
it can easily compete with the railroad. In
support of his contention he described at the
recent Rivers and Harbors Congress a trip

made by a 1000-ton barge from New Orleans
to St. Paul and return. The 3842 mi. were ac-
complished in fifty-four days and eight hours,
including time of loading and unloading. A
total of 1182 tons were handled, the gross re-

ceipts being $2762.57, or 2.21 mills per ton-
mile. By rail Captain Bernhard stated that
the charges would have been $4932.98.

Engineering Work of Department of

Agriculture Consolidated

The act making appropriations for the De-
partment of Agriculture just passed by both
houses of Congress, which was commented on
editorially in the Engineering Record on Jan.

16, combines all of the engineering functions

of the department under one bureau to be
known as the Office of Public Roads and Rural
Engineering. Among the principal detailed

appropriations is one of $42,600 for inquiries

in regard to systems of road management
throughout the United States. For investigat-

ing the best methods of road making, espe-

cially ordinary sand-clay and dirt roads,

$145,000 will be spent. An appropriation of

$34,820 is made for investigating the chemical
and physical characteristics of road materials,

while for conducting field experiments on
various methods of road construction and
maintenance $60,000 is provided. Further
appropriations of $106,400 are provided for

investigating and reporting upon the utiliza-

tion of water in farm irrigation; of $96,280
for investigating and reporting upon farm
drainage and upon the drainage of swamp and
other wet lands available for agricultural

purposes; and of $12,805 for investigating
farm water supply and drainage disposal
problems. The total appropriation made for
the office is $686,465.

Errors in 1914 Year Book of Amer-
ican Society for Testing Materials

In circular 94 the American Society for

Testing Materials calls attention to the fol-

lowing typographical errors in its 1914 Year
Book. Page 107, second line from bottom,
last figure: For "3" read "30." Page 41, sec-

ond line from bottom: Transpose the clause,

"except as specified in Paragraphs (6), (c)

and (d) " to follow the word "bars" on page
43, line 1.

New Bridges to Be Built in Chicago

Several new bridges are to be erected in

Chicago, according to the latest report of the

board of local improvements outlining the
bridge situation. The Jackson Boulevard
bridge, now out of service, will be complete in

August. The Lake and Webster Street bridges
will be out of service the entire year. The
California Avenue bridge over the west fork
of the south branch of the Chicago River will

be completed in July, and the temporary
bridge at Montrose Avenue will be replaced

with a permanent structure in September. The
temporary Belmont Avenue bridge will be
replaced next year.

American Society Passes Amend-
ment to Constitution

At the regular bi-weekly meeting of the

American Society of Civil Engineers at the so-

ciety house in New York City, March 3, the let-

ter ballot on the amendment to the constitution

was canvassed with a result overwhelmingly in

favor of the new amendment—1155 ayes to 83
noes. This amendment increases the number
of geographical districts from seven to thir-

teen. The illustrated paper on "Cinder Con-
crete Floor Construction" written by Harold
Perrine and George F. Strehan, was presented

by Mr. Strehan and discussed at length by G. B.

Waite, author of the paper on "Cinder Concrete
Floors" in Vol. 77 of the "Transactions" of the
society. Others contributed to the discussion.

Receivers Appointed for Western

Pacific Railway
Warren Olney, Jr., chief counsel of the West-

em Pacific Railway, and Frank G. Drum, of
San Francisco, were appointed receivers of the

railroad March 3. The company had defaulted
the interest on a $50,000,000 bond issue.

Strength of Concrete Forms Dis-

cussed by Harrison S. Taft

It was Harrison S. Taft who added a valu-

able contribution to the data on strength of

concrete forms at the eleventh annual con-

vention of the American Concrete Institute,

held in Chicago, Feb. 9, 10, 11 and 12, and not

Harrison S. Fish, as erroneously announced in

the Engineering Record of Feb. 20, page 248.

Illinois Section of American Water-

works Plans Meeting Next Week
The Illinois Section of the American

Waterworks Association will hold its sev-

enth annual meeting at Urbana, 111., March
9 and 10. A large variety of papers on

subjects of interest to the waterworks
man have been prepared. The following

are some of the papers to be presented:

"Choice of Alloys in Connection with Water-
works Equipment," by Horace Carpenter, of

the Sanitary District, Chicago; "Relation Be-

tween Bacteriological Standards and Vital

Statistics at Hannibal, Mo." by W. F. Mon-
fort, St. Louis: "Some Features of the On-
tario Statutes and their Administration Affect-

ing Water Supply and Sewerage," by F. A.
Dallyn, provincial sanitary engineer, Toronto;

and "Water Waste Prevention by Individual

Meter versus District Meters," by R. O.

Wynne-Roberts, Regina, Canada.

Boston Engineers Hold Annual

Dinner
The sixth annual dinner of engineers affili-

ated with the various branches of the profes-

sion at Boston, Mass., was held at the Boston
City Club on Feb. 15, this being the opening
day of the new building of the club on Somerset
Street. James W. Rollins, of Boston, was
toastmaster, and the speakers were Harrison

P. Eddy, president of the Boston Society of

Civil Engineers; Charles Whiting Baker, edi-

tor of "Engineering News"; Capt. Robert A.

Bartlett, of the Peary Polar Expedition;

Charles H. Eglee, of Boston, and Governor

David I. Walsh, of Massachusetts. Two hun-
dred and sixty-seven were present.
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Gov. Walsh, in Special Message,

Urges Action on Boston Drydock
A special message has been sent by Governor

Walsh to the Massachusetts Legislature urg-

ing action that will make possible the comple-

tion of the Boston drydock. The Governor

points out that however opinions may differ

as to the desirability of building the structure

under different conditions, the fact remains

that one-eighth of the total cost has already

been spent, and only the weightiest circum-

stances could now justify the abandonment of

the project. He thinks that the present state

of suspense should be ended as soon as pos-

sible, and that if the Legislature hesitates to

decide for itself so far-reaching a problem it

should authorize the Directors of the Port of

Boston to take action.

He also recommends that in the event of the

Legislature approving the building of the dry-

dock Congress be memorialized for an annual

appropriation in aid of its maintenance.

Use of Panama Canal Estimated to

Have Saved $1188 on One Trip

The steamship "Penrith Castle," which

passed through the Panama Canal, Feb. 10,

on a trip from Seattle to Liverpool, is esti-

mated to have saved 23 days at sea by using

the Panama Canal, which, figured at $230 per

day and deducting for canql expenses and

tolls, leaves a net saving of $1188. This same

steamer passed through the canal once before

on a trip from Galveston to Yokahama with a

cargo of cotton, which was the first shipload

of that commodity to pass through the canal.

Wooden Shingles Condemned by

Massachusetts Commissioner
The committee appointed to consider the

matter of combustible roof coverings at Bos-

ton, Mass., has reported to the metropolitan

fire prevention commissioner, John A. O'Keefe,

recommending that every municipality in the

district pass an ordinance requiring the use

of fireproof coverings on all roofs and dormer

window tops. Commissioner O'Keefe will com-

municate this recommendation to every city

and town in the district. The finding of the

committee, which included a number of repre-

sentative fire-insurance men and architects, is

the outcome of an extended investigation of

the relation of wooden shingles to the confla-

p-ation hazard, including a public hearing at

which the features of fire-resistant roof cover-

ings in comparison with wooden shingles were

discussed at length.

Idaho Engineers Would Continue

Stream Surveys
The Idaho Society of Engineers recently

held a session with the House Irrigation Com-
mittee at Boise to urge the passage of the ap-

propriation of $10,000 a year to continue the

flow measurement of streams of the State.

This work has been going on for five years in

conjunction with the U. S. Geological Survey
under funds appropriated by the Carey Act.

These funds are now exhausted and direct ap-

propriation is necessary for the continuation

of the work. The society represented to the

committee that unless the work was continued

the data already secured would be valueless,

that future irrigation progress would be re-

tarded, and that the continuation of the work
wr.s essential for the protection of the present
settlers on irrigated lands.

Boston Port Directors May Operate

Their Own Dredges
The Directors of the Port of Boston are

likely, it is said, to operate their own dredges
in Bo.ston Harbor by day labor if the current
contract prices for dredging continue. The
directors believe they are paying nearly double
what they should for this work.

Lumbermen Plan Educational

Campaign
As the result of a two-day lumbermen's

mass meeting held in Chicago, Feb. 24 and 25,

a national bureau was created whose duties

will be to represent all branches of the lumber
trade and allied interests. One million dollars,

to be raised and spent at the rate of $200,000

a year for five years and administered by a

body having headquarters in Chicago, will be

used to promote the use of lumber in the

United States. The new organization will

start work as soon as $50,000 has been sub-

scribed. The financial outlook is bright, how-
ever, inasmuch as the new project is backed

by the leaders in the lumber industry.

The plan provides for the creation of a "de-

partment of trade extension" within the Na-
tional Lumber Manufacturers' Association,

which will be administered by an advisory

committee composed of one wholesaler, one

retailer, one timber land owner and two man-
ufacturers. The new organization will effect

the centralization of the promotional and edu-

cational efforts of the lumber trade.

The initial field of activity will be : Compila-

tion of fire losses, insurance rates, building

codes, uses of woods, substitutes for wood
and anti-wood legislation; co-operation with

other organizations of woodworking and con-

suming interests; teaching of uses for wood
through speakers, bulletins, newspapers and

magazine articles, exhibits, technical inves-

tigations of wood as construction material;

development and extension of practical fire

prevention methods.

Will Appoint Officials

Officials of the new department of trade ex-

tension will be named in the near future by

the executive committee of the Forest Prod-

ucts Federation, a temporary organization

which issued.the call for the mass meetings.

This committee includes R. H. Downman, of

New Orleans, president of the National Lum-
ber Manufacturers' Association; Gordon C.

Edwards of Ottawa, Canada, president of the

National Wholesale Lumber Dealers' Associa-

tion; L. W. Crow, ex-president of the Lum-
bermens' Association of Chicago, and Julius

Seidel of St. Louis. R. S. Kellogg is treas-

urer of the federation and E. A. Sterling

secretary.
Financial Plans

It was pointed out at the meeting that the

collection of the educational fund would mean
a levy of only 1 2-3 cents per 1000 ft. on the

output of the National Lumber Manufacturers'

Association. Frederick Weyerhaueser of St.

Paul is on the committee which urged the

organization of a permanent body.

James Kirby, secretary of the United

Brotherhood of Carpenters and Joiners of

America, pledged the support of 250,000 mem-
bers of his organization in the promotion of

the use of wood products in construction

work.

The Morena Dam—A Correction

Inadvertently the Morena dam was given as

one of those designed and built by Hiram N.

Savage, in the personal note relative to Mr.

Savage's engineering activities in the Engi-

neering Record of Feb. 20, page 251. While it

is not desired to detract from Mr. Savage's

achievements, it is well known that M. M.
O'Shaughnessy, city engineer of San Fran-

cisco, was the builder of the dam in question.

War Takes Large Toll of German
Sanitary Engineers

Information has come to former members
of the staff of the German Emscher Genos-

senschaft now residing in the United States

that nine members of the technical corps have

been killed since the opening of the war. No
news has been received regarding Dr. Imhoff

since he was reported safe some months ago.

Indiana Engineers Assail In-

terstate Water Standards
Intended Primarily for Railroads and Steamships,

the New Limits of Impurity Indirectly

Affect Municipal Water Supplies

Serious objection to the high standards of

purity of water required of the interstate

carriers by the Federal Government was made
at the meeting of the Indiana Sanitary and

Water Supply Association in Indianapolis

Feb. 23 and 24. H. E. Jordan led the dis-

cussion. While the standards for water were

not intended to pertain to city supplies, Mr.

Jordan said, the operation of the rules requires

that such supplies conform to the new limits

of impurity. Further, the assumption of non-

multiplication of B. coli is not beyond dispute

and public water supplies are being safely

used which do not continuously conform to the

qualifications.

Earle B. Phelps, professor of chemistry of

the U. S. Public Health Service, argued that

the railroads were not objecting a'nd that the

requirements were easily met' by them and
were not prohibitive as to expense, as the

railroads had a choice of many sources from
which to take water. Many ozone, hypo-

chlorite and even ultra-violet ray plants were

being installed. The comparative quantities

which are required are so small that the ex-

pense of absolute sterilization is not at all

burdensome. As to the reasonableness of the

standards the cities know the history of a

particular supply but the Government knows
only the laboratory findings, and he felt there-

fore the standards should be high.

In further discussion it was held that city

councils had long been waiting for a stand-

ard. It is practically impossible to convince

laymen that the standard is not intended for

city supplies and, as a consequence, the costs

for coagulants and sterilizers has increased

materially. In some instances it has been im-

possible to apply enough chlorine to do the

work without causing serious tastes and
odors. Whenever the Government asks the

railroads about the water they are using they

immediately send requests to the waterworks
officials of the cities from which supplies are

drawn so the matter of a standard comes to

the water purveyors quickly.

The four sessions of the meeting were each

well attended by the 200 persons who were
registered. Of the eighteen papers and com-
mittee reports, twelve related to waterworks
subjects specifically.

Technical Papers

A paper by Paul Lanham described methods
of carrying on water waste investigations in

Washington, D. C, and the means by which
the division returns 57 per cent on the $32,000

investment cost per year in eliminating

waste.

C. H. Hurd pointed out some of the difficul-

ties encountered by the Public Utility Com-
mission in arranging the forms for uniform
accounts and putting them into operation.

This was in the report of the committee on
waterworks management and accounts. He
believes better valuations can be made if the

appraisers forget the purpose of the ap-

praisal, whether for rate-making or for sale.

Also the terms "depreciation" and "going

value" both need new names more explanatory

in character.
Wells and Cesspools

Vincennes has 3899 residences, 3000 wells,

187 cesspools and 3229 outhouses. It is built

on a water-bearing gravel often used in' com-
mon for waste disposal and water supply.

The State Board of Health made an intimate

sanitary survey of the city last year and
found, according to a paper by John A. Diggs,

that 24.9 per cent of the 3000 wells examined

were contaminated. Vincennes has a good

water supply and a good sewerage system, but

no mandatory ordinances relating to connec-

tions. The Board of Health chemists found

that the education.of the people in the house-
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to-house canvass made was sufficient in most
cases to convince the occupants of the desir-

ability of abandoning their polluted wells.

In discussing Langdon Pearse's illustrated

paper on "Treatment of Industrial Wastes,"

H. B. Hommon described the experimental

work being carried on at Noblesville by the

U. S. Public Health Service to determine a

means of handling strawboard wastes. Sedi-

mentation, mechanical filtration and chemical

precipitation so far are not found practicable.

It is required that enough values be obtained

from the wastes to pay interest on the in-

vestment of any proposed treatment or re-

covery plant, otherwise the mill may be forced

out of business.

Engineers at the convention were somewhat
abashed at the rather boastful statements of

Thomas Duncan, chairman of the Indiana

Public Utility Commission, to the effect that,

with one exception, the engineering force was
made of men who received less than $1800

per year. A fitting pronouncement seemed

then to follow when he remarked that with

one exception, every public utility in the State

had appealed from the commission's decision

to reduce rates. After the speech the judge

did not wait for the engineers to question him
as to the reasonableness of the State in fixing

salaries of its technical advisers at such a

ridiculously low figure. There is less com-

plaint, he said, of the inadequacy of the serv-

ice given by the water companies than of the

service furnished by most of the other

utilities.

There is a move to legislate the Board of

Health out of existence in Indiana. The asso-

ciation voted an endorsement of the board's

work and an appreciation of Dr. J. N. Hurty's

part in it, electing him as the new president

of the association. The other new officers are

:

Vice-presidents, H. O. Garman, H. E. Bar-

nard, R. L. Sackett, W. H. Durbin and E. C.

Elliott; secretary, W. F. King, and assistant

secretary, W. G. Ulrich.

City and College Unite in Study of

Cracks in Pavements

To determine the causes of longitudinal

cracking in brick and stone block pavements

the Case School of Applied Science and the en-

gineering department of the city of Cleveland

will co-operate on a series of tests of moisture

and frost action. From Maurice B. Greenough,

instructor in highway engineering at the Case

S."hool, who planned the experimental work,

the following information has been received:

The plans have been passed upon by Robert

Hoffman, city engineer. Two streets will be

under observation, one surfaced with stone

block on a concrete base with sandy subgrade,

and the other brick on concrete base in clay

and shale, having considerable water present.

About 1200 ft. on each street will be under
observation. The grades in both cases are

nearly flat.

The series divides itself into three general

groups: (1) Preliminary observations and
traffic census; (2) construction and observa-

tion; (3) Supplementary laboratory tests.

Group 1 will involve a traffic census and test

borings. The traffic census will be very com-
plete on both streets in their present condition

;

traffic counts will be continued at least three

times a year. The test borings, cased and
capped and deep enough to reach ground
water, will be made at the curbs at intervals

of 50 to 75 ft. Soil samples from each boring
will be preserved for laboratory tests.

Through these borings the level of the ground
water will be measured to determine seasonal

changes in elevation as well as that immedi-
ately after severe storms. Other soil samples
will be taken from the center and sides of the

finished subgrade for laboratory investigation.

Construction of the stone block pavement
will be according to the specifications of the

city of Cleveland. The brick paved street will

be constructed in three sections: the first, 4-in.

block on 1%-in. sand cushion, hard filler; the
second, 5-in. block on >4-in. mortar cushion.

hard filler; the third, 5-in. block on %-in.
asphaltic cushion, hard filler.

Small traps through the surfacing and base
at the center and sides of the street, probably
about 5 in. square, will be installed through
which may be measured the depth of frost.

They will also offer opportunity to study the
expansion of the subgrade due to freezing.

These will be spaced about 150 ft. apart if the
subgrade is fairly uniform. Otherwise they
will be nearer to each other. Other small pro-
tected openings, capped and made water tight,

will extend through the surfacing only. These
will be placed at the center and sides of the
street also. Directly under them there will be
imbedded in the concrete base a small metal
plate to serve as a fixed point in the base from
which may be measured the lift of the surfac-
ing, if any, from the base, due to expansion
as a thermal or other effect.

There will also be an attempt to duplicate
the tests made by Mr. Howard on Cleveland
pavements in 1912 as far as the movements of
the surfacing is concerned. The laboratory
tests will demonstrate, if possible, the amount
and intensity of the expansive action of a
known mass of soil, at a known saturation,

under ideal laboratory conditions.

Active construction will begin about June 1.

Case students in highway engineering will act
as inspectors during construction. Records of
observations and traffic censuses will be kept
as a part of the work in that course.

The transactions of the Congress as a whole
will include from seven to nine other volumes,

covering all important phases of engineering

work. Membership in the Congress with the

privilege of purchasing any or all of the

volumes of the proceedings is open to all inter-

ested in engineering work. For full particu-

lars apply to W. A. Cattell, secretary, 417
Poxcroft Building, San Francisco, Cal.

State Must Defray Cost of County
Road Condemnation

An important decision was handed down
Feb. 5 by the Delaware County Court, New
Jersey, affecting the condemnation cost of toll

roads as being a matter for State considera-

tion. In a hearing of the cases of the Doyles-

town, the Doylestown & Danborough and the

Danborough & Plumsteadville Turnpike Com-
panies, which brought a joint claim for dam-
ages of $30,000 against Bucks County for the

abolishment of their roads, the court sustains

a contention made by the county attorney that

a county cannot be called upon to pay dam-
ages in connection with the condemnation of

a road, and holds that although the- county
may have condemned the road, damages are

recoverable from and payable by the State.

This ruling, establishing a precedent, opens
the way for counties of the State to condemn
toll roads and place the responsibility for

damages directly upon the State. Under the

court's decision all present toll turnpikes lead-

ing from Philadelphia into New Jersey by way
of Delaware, Chester and Montgomery coun-

ties can be freed without expense to these

counties, provided that they are part of the

State's system of highways.

Col. Goethals to Write First Chapter

of EngineeringCongressTransactions

The scope of the first volume of the "Trans-

actions" of the International Engineering Con-

gress to be held at San Francisco, Sept. 20-25

has been outlined by the committee of manage-
ment. It will comprise a series of papers on

the engineering of the Panama Canal. The
various topics and subdivisions of the work
have been arranged by Colonel Goethals.

Colonel Goethals has also selected the author

for the treatment of each paper, and he will

himself contribute the introductory chapter.

The various authors are in general the officers

who were in direct charge of the actual work
of construction, and the collection of papers
thus becomes a first-hand account of the engi-

neering of the Panama Canal, written by the

men who were in immediate and responsible

charge of the undertaking.
There will be twenty-four papers in all, pro-

fusely illustrated, twenty-two of which deal

with actual constructive and engineering prob-
lems connected with the work, one with the
preliminary work in municipal engineering in

the Canal Zone, and one with the commercial
and trade aspects of the Canal.

News of Engineering Societies

The Technology Clubs Associated held a

dinner at Pittsburgh Feb. 20.

The Engineers' Club of Baltimore held its

annual banquet at the Hotel Emerson, Balti-

more, Feb. 27.

The Louisiana Engineering Society will hear
Major F. M. Kerr on "Forty-four Years with

the Levees in Louisiana, 1871-1914," at its

next regular meeting, March 8.

The Civil Engineering Society of Polytechnic

Institute held a meeting in Brooklyn Feb. 19.

George W. Tillson, consulting engineer to the

president of the Borough of Brooklyn, spoke

on "Street Pavements."

The Engineers' Society of Western Pennsyl-
vania will hold a meeting in Pittsburgh March
16. William H. Burr, professor of civil en-

gineering, Columbia University, will speak on
"The Relation of Educational Training to En-
gineering Practice."

The Louisiana Engineering Society elected

the following officers at its annual meeting:
L. C. Datz, president; Samuel Young, vice-

president; E. Hunter Coleman, treasurer;

W. T. Hogg, secretary, and Ole K. Olsen to

serve as director for three years.

The Brooklyn Engineers' Club on March 4

heard a paper on "The Lithotex Process; Im-
proved Mechanical Methods in Lithography
and Textile Printing," illustrated by lantern

slides, by L. V. R. Hoist, M.E., of the Lithotex
Corporation, of New York City.

The American Society of Mechanical En-
gineers, at its meeting in New York, March 9,

will hear a paper by Dr. Hollis Godfrey, presi-

dent of Drexel Institute and consulting en-

gineer, on "The Application of Engineering
Methods to the Problems of the Executive,

Director and Trustee."

The Minnesota Society of Engineers and
Surveyors heard Prof. C. F. Shoop, of the ex-

perimental engineering department of the

college of engineering of the University of

Minnesota, read a paper on "The Abrasion
Value of Various Concrete Aggregates in

Concrete Roads," at the annual convention held

at St. Paul.

The Utah Society of Engineers will hold a
meeting in Salt Lake City March 19. N. A.
Lockwood, consulting engfineer of the Amalga-
mated Sugar Company, Ogden, Utah, will

speak on "The Manufacture of Beet Sugar."
The society has started the publication of a
journal. The first number appeared in January
as a sixteen-page, 6 x 9-in. book.

The Western Society of Engineers heard
Prof. Daniel W. Mead on "Results of Twenty
Centuries of Practical Eng^ineering in China,"
illustrated by lantern slides, at a meeting held

in Chicago March 1. Professor Mead recently

returned from China, where as a member of

the board of engineers on the Huai River con-
servancy project, undertaken by the American
National Red Cross in the spring of 1914, he
was afforded an unusual opportunity of study-
ing conditions in the country of which he
spoke. At the next meeting of this society,

March 8, Prof. Albert Smith will speak on
"Wind Stresses in Office Buildings."

The Seattle Association of Members of the
American Society of Civil Engineers held its

regular monthly meeting Feb. 22. Richard
Khuen, resident engineer of the American
Bridge Company, spoke informally on en-

gineering and technical matters in the East.

The principal subject of discussion was the

report of the conference of presidents of local

associations, which was held Jan. 19. John L.
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Hall explained the report of the conference

and told of many of the arguments leading up
to the final report as adopted.

The American Society for Testing Materials

will hold its eighteenth annual meeting at

Atlantic City, N. J., June 22-26. Headquarters
will be at the new Hotel Traymore. The ex-

ecutive committee desires to make recom-
mendations in its next annual report upon the

question as to whether the present policy of

the society, by which the adoption of standards

is determined by letter ballot of the society

at large, shall be continued or abrogated. To
this end a straw vote by letter ballot will be

taken to ascertain the sentiment of the mem-
bers in regard to this important question.

Personal Notes

W. A. Calderhead, of Palisade, was ap-

pointed county surveyor of the newly created

Teton County, Idaho.

George A. Ricker, first deputy highway
commissioner of the State of New York, has
resigned. He was appointed to his office

June, 1913.

W. R. Patterson has resigned from the

oflice of assistant commissioner of public

works of the Borough of Manhattan, New
York City.

A. A. Woods, resident engineer of the New
Orleans & Northeastern Railroad, at New
Orleans, has been appointed superintendent,

succeeding S. E. Flanagan, deceased.

J. T. Fieldseth, of Chicago, and D. R.

Cather, of Portland, Ore., have been appointed

junior engineers in the U. S. Reclamation Ser-

vice, with headquarters at Provo, Utah.

W. H. Berry, of the engineering firm of

Berry & Roberts, Chicago, has been retained

as consulting engineer on the Grand Trunk
Railroad's extension to Providence, R. I.

C. F. Kettering, vice-president of the Day-
ton Engineering Laboratories Company, de-

livered a lecture on "Cultivating the Engi-

neering Sense" at the Ohio State University,

Columbus, Feb. 26.

Fred W. Sarr has been appointed second

deputy commissioner of highways of the State

of New York. Mr. Sarr was once a division

engineer in the State department to which
he has been appointed.

H. F. Harris is named as one of the incor-

porators of the Detroit Engineering and Con-
struction Company, Camden, N. J., formed tor

the purpose of engaging in an engineering

and construction business.

Paul A. Hartung was appointed chief

deputy in the county surveyor's office of

Jackson County, Missouri, by Allen A. South-

ern, county surveyor, and his appointment was
approved by the county court in Kansas City,

Feb. 24.

Butler Smith has been appointed county
surveyor of Grant County, South Dakota. His
appointment is for 2 yr., and during this

period he will probably be called upon to

superintend the construction of a $100,000

court house.

C. M. Rogers, civil engineer, will superin-

tend the construction of the Seabreeze (Fla.)

water system. At a recent meeting of the

Seabreeze council Mr. Rogers offered to

assume the office on a 5-per cent basis and his

offer was accepted.

William N. Collier, who has been stationed

in Boston representing the Government in the

construction of a new Custom House, has been
appointed a supervising superintendent of

construction of public buildings with head-
quarters at Kansas City, Missouri.

F. S. Burroughs, formerly chief engineer
of the State Public Service Commission of

Washington, has become connected with the

Campion, McClellan Company, of New York
City. At present he is in charge of construc-
tion work for this firm in the West.

H. Ellinge Breed was appointed first deputy
commissioner of the State Highway Depart-

ment of New York. Mr. Breed was formerly
terminal engineer of the Sttite Barge Canal
and previously was many years in the service

of the State department to which he has been
appointed.

H. D. Shaw, former chief engineer of Gulf-
port, Miss., has opened an office in Gulfport
for the purpose of engaging in a general engi-

neering practice, specializing in municipal
work. He was chief engineer for Gulfport
for a period covering very nearly 7 yr., hav-
ing quit railroad work to accept the office

in 1908.

James F. B. Bowles, formerly physiologist

in charge of water supplies and purification

plants at Panama and recently sanitary ex-

pert with the U. S. Expeditionary Forces at

Vera Cruz, Mexico, is now associated with the

Lederle Laboratories, consulting experts in

applied chemistry, bacteriology and sanitary

science in New York City.

L. C. Datz, recently elected president of the

Louisiana Engineering Society, is a member
of the engineering staff in the New Orleans
office of the United Gas & Electric Engineer-
ing Corporation. Formerly he was engaged
in railroad work and was one time connected

with the engineering firm of Ford, Bacon &
Davis, in their New Orleans office.

P. A. Gibbons will succeed C. 0. Vande-
vanter, who, as noted in these columns, Feb.

27, resigned as assistant engineer in charge of

maintenance of streets in the city engineer's

department of Baltimore. Mr. Gibbons has

been connected with the city engineer's de-

partment for several years, having been a

district engineer in charge of repairs to

streets.

Joseph M. Prior has been appointed acting

chief engineer of the Public Utilities Commis-
sion of Illinois, Springfield, succeeding Robert

M. Feustal whose resignation was recently not-

ed in these columns. Mr. Prior was formerly

assistant chief engineer of the Illinois commis-
sion, coming to the commission from the engi-

neering staff of the Chicago, Milwaukee & St.

Paul Railroad, at Chicago.

Gustav J. Requardt has been appointed act-

ing division engineer, in charge of the dis-

posal division, by the Baltimore Sewerage
Commission. He takes the place of H. C. Mc-
Rae, recently resigned. Mr. Requardt has

been connected with the sewerage commission

since 1909 and had much to do with the de-

sign and construction of the disposal plant

which he now has in charge. He will also

have some construction work to look after,

including the completion of twenty-eight Im-

hoff tanks.

J. P. J. Williams, recently assistant profes-

sor of structural engineering in the University

of Minnesota, has joined the staff of the En-
gineering Record as associate editor. Mr.

Williams was graduated from the University

of Pennsylvania in 1898, subsequently receiv-

ing the degree of master of science (1899)

and civil engineer (1908) from the same in-

stitution. For two years he served there as

instructor in drafting, descriptive geometry

and stereotomy and then was instructor in

civil engineering at Swarthmore College. The
two years, 1902-04, were spent as draftsman

for the Pennsylvania Steel Company and the

Southern Pacific Company, followed by two

years as instructor, giving courses in strength

of materials and stress analyses, at the Uni-

versity of California. The autumn of 1906

found him again in the East, with the Balti-

more Bridge Company. In 1908 he became
assistant engineer and designer with the Mc-
Clintic-Marshall Construction Company, leav-

ing there in the summer of 1910 to accept an
appointment as assistant professor of civil

engineering at Columbia University, teaching

strength of materials, masonry and reinforced-

concrete construction and bridge design. He
continued in this work for three years and
was then appointed assistant professor of

structural engineering at the University of

Minnesota. Since the close of the school year

of 1913-14 he has been engaged in private

work. Mr. Williams has contributed in re-

cent years to the discussions of the American
Society of Civil Engineers (of which he is an

associate member), and is the author of sev-

eral important structural articles published in

Engineering News. He has in hand at present

a text-book on the strength of materials. Mr.

Williams' chief responsibility on the staff of'

the Engineering Record will be for articles

on structural subjects.

Henry D. Hammond, formerly with the

Foundation Company of New York, has been

appointed associate editor of the Engineering

Record. With the exception of a short period

spent as draftsman in the Brooklyn office of

the American Bridge Company, he has been

with the Foundation Company since his

graduation at Yale in 1909. He received the

degree of bachelor of arts that year, having
in the previous year completed the civil engi-

neering course in Sheffield Scientific School.

His work with the Foundation Company has

embraced practically every phase of difficult

foundation and shaft work, and in almost every

capacity from machinist and blacksmith helper

to superintendent of important work. His

first experience was on shafts sunk as pneu-

matic caissons in the Minnesota-Michigan min-
ing district. Subsequently he served as assist-

ant to the western manager of the company,
with office in Chicago; as engineer on building

foundations in St. Louis and New York; as

assistant superintendent on the piers of the

new bridge for the Union Pacific across the

Kaw, and as general foreman of the very im-

portant construction operations on the Penn-
sylvania's new bridge over the Muskingum
River in Ohio. At the time of his resignation

to come with this journal he was assistant

superintendent on Government Lock and Dam
12 on the Ohio River. He will devote his atten-

tion on the Engineering Record chiefly to con-

struction plant and methods.

Obituary Notes

Frank Felkel died in Pittsburgh, Feb. 25.

He was engaged in engineering work in Pitts-

burgh for the past 25 yr. and was a member
of the Mississippi River Commission, 1878-

1890.

Louis V. Stiernberg, a civil engineer and
resident of Chicago for the past 40 yr., died

in that city, Feb. 25. Mr. Stiernberg had
much to do with planning the Chicago park

systems and for several years was connected

with the Chicago Sanitary District.

Civil Service Examinations

Chicago.—The Civil Service Commission wiD
hold an examination for the position of senior

layout engineer, salary $1920-$2400, March 9.

Examinations Previously Announced

See Eng.

Date Record

March 10—Aid Coast and Geodetic

Survey; computer, Coast

and Geodetic Survey

;

copyist topographic

draftsman, departmental

service; junior engineer

draftsman ; topographic

draftsman ; surveyor,
Philippine service; super-

intendent of construction,

supervising architect's of-

fice; United States Feb. 6

April 14—Civil engineer and drafts-

man ; copyist draftsman,
Navy Department;
mechanical draftsman,
Panama Canal Service;

ship draftsman, Navy De-
partm-ent; topographic
draftsman, Panama Canal
Service ; engineer, Indian
Service; United States. . .Feb. 6

March 12—Bridge designing draftsman,
Chicago Feb. 27



316 ENGINEERING RECORD Vol. 71, No. 10

Exhibit of Road Materials Feature

of Wisconsin Exposition

An exhibit of road materials will be a fea-

ture of the University of Wisconsin Exposi-

tion, March 19 and 20. The exhibit is being

prepared under the direction of Prof. L. S.

Smith, of the college of engineering, who
asserts that Wisconsin's wealth of natural

good road materials is more valuable than the

gold and silver in all the mines of Colorado

and California. Specimens of different roads

and pavements built in the cities of Wiscon-

sin will be displayed. The object of the ex-

hibit is to arouse the farmers of the State

to an appreciation of the material advantages

they would derive from highway improve-

ments.

nounces that, owing to an increase in the

business, it has been found advisable to open a
branch in Chicago. This business has been
handled by Maher & Byrne. Mr. Maher, who
has resigned from this company, will be Chi-

cago manager for the Lea-Courtenay Company
and will have offices in the Conway Building.

New Clamp to Hold Grade Boards

on Sewer Work
A new form of g^ade board clamp device,

for which patents are pending, is shown in the

accompanying illustration. It is intended for

sewer work and consists of a galvanized

clamp, a board of any length and up to 2 in.

thick, and two 1-in. iron rods.

The following advantages to be gained from
the use of this device are claimed by its de-

GRADE BOARD CLAMP ON SEWER WORK

sig^ner, Russell H. Peck, 855 Riverside Drive,

New York City:

Grade boards may be quickly and easily set

up and accurate lines and grades are assured;

the boards can be adjusted to any height or

span; the iron rods drive easily in hard or

frozen ground and even pipe or old reinforc-

ing rods can be utilized; the clamps are gal-

vanized to protect them from rust and can

be tightened fast against the rods.

Business Notes

W. J. Roeebery, Jr., sales manager of the

concrete mixer department of the Power &
Mining Machinery Company, Cudahy, Wis.,

died Feb. 27.

The Troy Wagon Works Company's Phila-

delphia representative is J. L. Keir; his name
given in last week's issue as J. L. Keis was
misspelled. Mr. Keir's offices will be in the

Abbot Building.

The Schaeffer & Budenberg Mfg. Company,
of Brooklyn, N. Y., manufacturers of gauges
and recording devices, have just moved into a

new seven-story reinforced-concrete factory

building at Berry and South Fifth Streets, giv-

ing them a floor area of 70,000 sq. ft.

William Powell Company, of Cincinnati,

Ohio, has marketed a new valve called

"Irenew," which is composed of renewable
parts, a feature, it is asserted, that makes the
valve applicable for variations of use with
most temperatures of superheated steam or

cyanide solutions. The arrangement consists

of a disc and seat ring fitted to facilitate dis-

mantling.

The Lea-Courtenay Company, manufacturers
of high-duty turbine pumping machinery, an-

Trade Publications

The following companies have recently is-

sued trade publications:

Eureka Machine Company, Lansing, Mich.
Circular descriptive of the Eureka mixer for

1915.

Connersville Blower Company, Connersville,

Ind. Catalog 16, 48 pages, 9 x 12 in. Two-im-
peller cycloidal rotary pumps.

Union Iron Works, Lackawanna Siding,

Hoboken, N. J. Bulletin 24, 3% x eV^. in.

Data on pile hammers.

Neil & Smith Electric Tool Co., Cincinnati.

Illustrated folding leaflet describing Type F 1

Ideal portable electric center grinders.

Sauerman Bros., Monadnock Block, Chicago,
111. Folder, 8% x 11 in., illustrated. Sauerman
type A patented drag-line cableway excavator.

Bullock Tractor Company, Inc., 1801 Diver-

sey Parkway, Chicago. Catalog, 6x9 in., il-

lustrated, describing the "Creeping Grip"
tractor.

United Lead Company, 111 Broadway, New
York City. Folder, 4 pages, describes Ulco
lead wool in its application to laying cast-iron

pipe. Illustrated.

Chicago Pneumatic Tool Company, Fisher

Building, Chicago. Bulletin 34-S, November,
1914, 6x9 in., describing and illustrating small

power-driven compressors.

Walter A. Zelnicker Supply Company, St.

Louis, Mo. Folder 3x6 in., illustrated. Con-
cise description on Hancock inspirators supple-

mented with price list tables.

Imperial Brass Manufacturing Company,
Chicago. Catalog 111, 6% x 9% in., 20 pages,

illustrated. Describes oxy-acetylene apparatus
for welding in shop or field work.

Yorke Derrick Company, Washington, Pa.

Catalog, 5%x7% in., 32 pages, illustrated.

Structural steel concreting towers, automatic
dump buckets, hoppers and spouts.

Jaeger Machine Co., Columbus, Ohio. Cata-

log, 61/4x9% in., 32 pages, illustrated. De-
scribes concrete mixers for general purposes

and for building and pavement work.

Western Paving Brick Manufacturers' Asso-

ciation, Kansas City, Mo. Pamphlet, 5x6 in.,

describes No. 1 vitrified vertical fiber paving
block as standardized by this association.

Waterloo Cement Machinery Corporation,

Waterloo, Iowa. Catalog, 6x9 in., 40 pages,

illustrated. Construction of Little Wonder
"Five" and Wonder "Ten" concrete mixers.

Sandusky Portland Cement Company, San-

dusky, Ohio. A 32-page descriptive and illus-

trated booklet devoted to Medusa waterproof-

ing and structures in which it has been used.

Stow Mfg. Co., Binghamton, N. Y. Bulletin

54, 6 X 9 in., 4 pages, illustrated. Describes

small electrically driven flexible shaft tools,

such as a general utility tool and a two-spindle

drill.

George Haiss Mfg. Co., Inc., 142d Street

and Rider Avenue, New York City. Illustrated

Srpage bulletin. No. 1014. Use and recent

services of Haiss clamshell buckets and equip-

ment.

United States Asphalt Refining Co., 90 West
Street, New York. Illustrated, 8-page pamph-
let describing Aztec road surfacing asphalt

and its use for worn out and raveled macadam
roads.

Standard Asphalt and Rubber Co., 208 La
Salle Street, Chicago. Folder describes briefly

Sarco 6 mineral rubber for waterproofing floors

and roofs, as well as Plastite roof coating

material.

Amies Road Company, Easton, Pa. Booklet,

8 X 5% in., 44 pages, illustrated. Shows ex-

amples of highway construction of Amiesite
pavement cost compared to other forms of con-

struction.

National Pipe Company, Pittsburgh. "Na-
tional" Bulletin 12-C, 8%xll in., 16 pages,

illustrated. Characteristics of National pipe.

Tables and lists incidentally inserted add im-
portant facts.

John F. Byers Machine Co., Ravenna, Ohio.

Catalog 21, 9% X 12% in., 68 pages, illustrated.

Main points of construction, size, adaptability

and appurtenances of Byers hoisting engines

and equipment.

Edward R. Bacon Company, 51 Minna
Street, San Francisco, Cal. Descriptive illus-

trated leaflet (Bulletin 10) of Wallace concrete

and lumber hoists, Wallace hoppers and gates,

wheelbarrows and friction-drum hoist.

Van Wie Pump Company, Syracuse, N. Y.

Bulletin 300, 7% x 10 in., 8 pages, illustrated.

Contains a brief treatment of gasoline motor-

drawn centrifugal pumps for contracting,

municipal engineering, railroad and irrigation

work.

Buffalo Forge Company, Buffalo, N. Y.

Catalog 201, 6x9 in., 64 pages, illustrated.

Deals with the Niagara Conoidal fan, type N.
Tables dealing with efficiency, horsepower,
velocity and capacity make up a considerable

part of the text.

Keystone Driller Co., Beaver Falls, Pa.

Methods of drilling, spacing, loading and
shooting big blast holes, and a compilation of

articles by engineers, contractors and quarry
superintendents. Numerous illustrations and
tables of cost data.

Buffalo Meter Company, Buffalo, N. Y.

Pamphlet, 8%, x 10% in., 12 pages. Treatise

explaining elements of a meter rate and how
to establish rates. There is given a valuable

table showing the high and low rates for 709

waterworks and a suggested model for meter
regulations.

The Eureka Machine Company, Lansing,

Mich., illustrated circular, 6x9 in., 4 pages.

Describes new Eureka batch mixer No. 5 re-

cently developed. This mixer, mounted on a

four-wheel truck, has power loader, automatic

measuring tank, either gasoline or electric

drive and other standard Eureka features.

Cable Excavator Company, Commercial
Trust Building, Philadelphia. Catalog, 7 x 10

in., 40 pages, illustrated. Gives special at-

tention to Hadsel patented slack-cable ex-

cavator among other types of excavating and
earth-handling machinery, and describes its

use on engineering work.

Epping-Carpenter Pump Co., Pittsburgh.

Bulletins 102, 103, 104, 105, 106 and 109, bound,

1114 X 8% x 1%, in., illustrated. Description

and data relating to piston pumps, center

packed plunger pumps, end packed pot valve

pumps, boiler feed pumps, hydraulic pressure

pumps, accumulators and centrifugal pumps
make this volume a valuable reference on

pumping machinery.

Cambria Steel Company, Johnstown, Pa.

Catalog, 9x6 in., 41 pages, illustrated with

photographs and drawings. Introduces the

Slick steel mine ties for mine and industrial

railroads, mentioning advantages of the steel

over the wooden tie. For instance, it is stated

that a 15-ft. section of Slick tie track with

16-lb. rails can be lifted and carried by two
men; a medium-weight tie weighs 10 lb. and a

light-weight tie, 5 lb.

Charles T. Main, 201 Devonshire Street,

Boston. Booklet, 9x7% in., 62 pages, illus-

trated, entitled "Industrial Plants, Vol. 2."

Describes a number of buildings which have

been erected during the past 4 yr. under the

supervision of this organization, and several

developments either completed or under con-

struction, the most noteworthy of which are

the Great Falls development on the Missouri

River and the Thompson Falls on the Clark

Fork of the Columbia River. The booklet is

arranged with good taste.
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Hydroelectric Bills Fail

THE adjournment of Congress last week
witnessed the death in the Senate of the

hydroelectric bills upon which so much time

had been expended. Neither the measure

for regulating powers on navigable streams

nor that relating to powers on the public

lands could receive the consideration of the

Senate—the penalty for the administra-

tion's insistence upon the ship-purchase bill.

Both measures were slated as part of the

administration's conservation program and
probably would have gone through had it

been possible to give them consideration. It

is a matter of deep regret that the bills

failed of enactment, for it means at least

another year of delay in developing the

country's unused water power. True, many
will believe that the delay at this particular

time is not very serious, due to the adverse

financial conditions. But, on the other hand,

the cheapness of money would probably at-

tract capital to such investments, if under
the reasonable restrictions of the redrafted

Adamson and Ferris Bills. One hydroelec-

tric engineer of note has assured this jour-

nal that if the bills had gone through one

project, in particular, requiring an invest-

ment of $10,000,000, would have been under-

taken immediately. The work done, of

course, in whipping the bills into proper

shape is not lost, for the measures can be
introduced in the next session. A year's

delay, however, is now unavoidable.

Wharton Tract Purchase

THE New Jersey Water Supply Commis-
sion must abandon, for the present at'

least, the proposed acquisition of the 110,-

000-acre Wharton tract, for supplying water
to a number of town-s in the southern part

of the State. On March 1 the Court of Er-
rors and Appeals reversed the decision of

the Court of Chancery validating the pur-

chase of the tract through a $1,000,000 bond
issue. The point at issue was whether the

State Water Supply Commission had power
to issue such bonds when the New Jersey

constitution prohibits the creation of any
State indebtedness exceeding $100,000, ex-

cept by direct vote of the people. The lower

court held that the proposed bond issue was
allowable on the ground that the commission
is a corporation distinct from the State.

The opposite point of view is expressed by
Justice Garrison in the majority opinion of

the Court of Appeals. His reasoning, based

upon the fundamental maxim of agency, is

that the Legislature creates whatever it

authorizes its agents to create. Hence, in

authorizing the Water Supply Commission
to incur an indebtedness, the Legislature

has, in effect, incurred such an indebtedness

itself. This, according to the higher court,

is clearly in violation of the constitutional

provision previously referred to. The pur-

chase of the tract will now depend upon the
ratification of a bond issue by the voters.

Destructive Testimony

IN these days when the railroads are
especially in need of fair treatment at

the hands of the public and are using press

and platform to present their side of the

case, it is doubly unfortunate that a few
roads still tolerate certain indefensible prac-

tices on the part of employees who display

more zeal in gaining a particular point than

wit in perceiving the overshadowing sacri-

fice in public esteem. The attention of this

journal has been called to the testimony of

a railroad engineer in connection with an

evaluation for taxation purposes. This in-

dividual blandly explained under oath how,

by the use «of certain methods and equip-

ment, earth could be excavated for railroad

purposes for 4.9 cents per cubic yard, solid

rock be taken out for 15 cents, and rein-

forced-concrete arches built for $2,415 per

cubic yard. Although the railroad in ques-

tion handles a. high-speed passenger service,

it is probable that the witness would not

venture on it himself, because he estimated

these same concrete arches to be depreciated

44 per cent, while signals in service 7 years

were thought to have fallen off 70 per cent

in value. Verily the road should be con-

demned as unsafe! Granted that the pow-

ers that be too often fail to differentiate

values for taxation and for rate-making

purposes, that the deduction of deprecia-

tion is proper in the one and not in the

other, and that both A'alues are to a large

extent matters of opinion, it seems worse

than useless to indulge in such absurdities

as the figures above. The railroads should

perceive the folly of such confidence-de-

stroying tactics. Incidentally the case in

question was decided against the railroad.

Important Valuation Conference

ANNOUNCEMENT is made elsewhere in

this issue of a valuation conference to

be held in Washington, beginning March

22, by the Division of Valuation of the In-

terstate Commerce Commission. Judging

from the questions raised, which are only

"among those to be considered," it seems

that practically every mooted point in con-

nection with the appraisal of the railroads

will be discussed. Apart from the radical

differences of opinion that exist as to the

principles of valuation, one problem of de-

tail after another has been uncovered since

the Government's evaluation work was
started, and now that the commission has

virtually finished with a number of roads, it

has wisely decided to give the carriers a

chance to present their views on these points

of detail. When the inventories are com-
pleted there will still be questions as to the
form of presenting the data to Congress, as

to the information to be given the various

States and the method of keeping the

records up to date. Therefore, the State

commissions are invited to take part in the

discussions. The announcement of the con-

ference again brings home the fact that

there are a vast number of complications in

this work, from fundamental principles

down to the smallest details. It is evident

that the meeting will be replete with inter-

est for the valuation engineer.

Dry Rot Needs Study

SOMEWHAT over a year ago F. J.

Hoxie, engineer and special inspector of

the Associated Factory Mutual Fire Insur-

ance Companies, presented a paper before

the American Society of Mechanical Engi-

neers on the difficulty of securing proper
timber for use in the construction of mill

buildings. He also pointed out the extent

of the ravages from dry rot. Appreciating

how important these questions were, the En-
gineering Record opened its columns to a

discussion of the subject and thereafter fol-

lowed very closely the efforts of certain of

the timber producers to devise a grading

specification that would remove the objec-

tions made by Mr. Hoxie. The agitation

started by Mr. Hoxie resulted in the adop-

tion of a rather stringent specification by a
committee of the Yellow Pine Manufactur-
ers' Association and, later, of a somewhat
less stringent specification by the Georgia-

Florida Sawmill Association. Mr. Hoxie has
continued his investigation and has now
brought out a second edition of the pam-
phlet on "Dry Rot in Factory Timbers," first

issued somewhat over a year ago. An ab-

stract of its conclusions will be found on

page 336. A reading of this document
strengthens the conviction of this journal,

already formed, that a very careful investi-

gation into the fungi which attack wood is

needed. The Germans have done consider-

able work along this line, but more informa-

tion is wanted. The data cannot be secured

from loosely-planned or fragmentary experi-

ments, but only through an elaborate series

of tests, carried on with first-class facilities

and by experienced men. The Forest Pro-

ducts Laboratory, at Madison, has made an
excellent start and it is hoped that funds
may become available for a broadening of

the work. This becomes all the more neces-

sary as the difficulty of securing timbers of

the highest grade increases. The investiga-

tions should include not only studies of

fungi and their propagation but also of

treatment methods economical and satisfac-

tory for mill timbers. The subject is im-
portant enough for thorough study.
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Effectiveness of Snow -Fighting

Demonstrated in New York

UNTIL last week it seemed probable

that an early spring would rob John T.

Fetherston, commissioner of the New York

Street Cleaning Department, of an oppor-

tunitj- for a fair test of the elaborate

"snow-fighting" plan which he had been

perfecting, on paper, for more than a year.

The handling of last Saturday's storm,

however, demonstrated that organized

snow-fighting, which involves putting

emergency men by the thousand to work

while the storm is still in progress and

using the sewers for carrying away the

snow, is not an impractical scheme, but a

workable plan, which can be depended upon

to open up New York's streets in a sur-

prisingly short time. On Sunday morning

most of the principal thoroughfares were

cleared sufficiently to permit normal traffic

to be maintained. Progress on the side

streets was well advanced by nightfall.

From observations at several of the up-

town sewer manholes, to which snow was

being carted, thereby saving a long haul to

the riverfront, a few facts were evident.

The bottom-dump wagon used by some of

the snow-removal contractors is not nearly

so well suited for this work as the back-

dump cart, employed by the Street Clean-

ing Department for the collection of ashes.

Last week's snow was not light, but wet

and slushy, and when the bottom leaves of

the wagons were opened the load frequently

failed to fall, but arched against the sides

of the wagon. After forcing it down, it

still protruded into the body, making it

difficult to start the team. Moreover, with

the back-dump carts, the load was always

backed up to the manhole and deposited

over the opening. The^ bottom-dumps sel-

dom discharged over the manhole but to

one side, thereby entailing extra shoveling.

It should be remembered, however, that

snow removal in New York is emergency

work and all sorts of vehicles are impressed

into service, irrespective of their particular

fitness.

At certain places there was delay due

apparently to a conflict of authority be-

tween the various representatives of the

city—the Street Cleaning Department, the

Finance Department and the Bureau of

Sewers. In one case half-a-dozen carts

were waiting to dump, with a clear manhole

opening available. Nearby on the street

were three or four loads of snow which

had been deposited by bottom-dump
wagons. Instead of allowing the full carts

to discharge immediately and start back

for new loads, the inspector insisted on

the clearing of the several mounds of snow
already on the ground. This work could

well have been postponed, and time saved

for the carts and drivers.

The importance of these points, however,

should not be exaggerated. On the whole

the work proceeded smoothly and efficiently.

It is gratifying, too, that the Bureau of

Sewers had no complaint to make; no

serious stoppage nor damage to the under-

ground structures has been reported. This

has an added interest, for when the snow-

removal plan was first proposed the sewer

engineers objected, fearing interruption to

the normal service of the conduits.

The result indicates what can be accom-

plished by co-operation among municipal

departments, for while the Street Cleaning

Department bore the brunt of the work, it

was ably supported by the sewer and police

divisions, the members of the police force

having been assigned the duty of calling

out the emergency snow-fighting force and

checking up the loads at the manhole

dumps.

Efficiency, 20 Per Cent

N this issue the Engineering Record

brings to a close the series of six articles

by Nathan C. Johnson on the use of the

microscope in the study of concrete. The
closing article takes up the low percentage

of hydration of cement and details the

studies made to discover a method for in-

creasing the percentage. Some question

has been raised by readers of previous

articles as to the accuracy of the statement

that only 20 per cent of the cement is

hydrated and is thus efficient as a cement-

ing material. Probably the demonstrations

of the article in this issue will prove con-

vincing, but those who still doubt may be

referred to studies of the Bureau of Stand-

ards which show, according to P. H.

Bates, that the percentage of cement hy-

drated does not run as high as Mr. Johnson

has put it. Theoretically, then, the effi-

ciency of cement in a concrete mixture is

only 20 per cent. Some of it, it is true,

acts as a very finely divided void-filling ma-
terial, and thus serves the same purpose

as a finely ground inert substance. Mani-

festly, however, the increase in the per-

centage of hydration, combined with the

elimination of the water and air voids,

which formed the subject of earlier papers

in the series, will result in raising very

appreciably the strength of concrete mix-

tures. Experiments made on the theory

that the percentage of hydration can be

increased by lowering the surface tension

of the mixing water are not yet conclusive,

but they are sufficiently encouraging to

warrant further careful study along this

line. The surface tension theory was
taken up as the basis for the present test

only after various machines, designed to

secure a more intimate union of the water

and cement, had failed to produce the de-

sired result.

In undertaking the series it was the be-

lief of this journal that the microscope had

in a most striking way verified some of

the opinions generally held as to the causes

of poor concretes. The demonstrations,

moreover, of the bearing on strength of

proportion of matrix to aggregate, of the

effect of the burden which air and water

voids put upon the aggregate, of the prog-

ress of disintegrating dikes in concrete

exposed both to sea and to fresh -water, of

the determination in a set concrete of the

proportions used, and, finally, of the pos-

sibilities opened by increasing the percent-

age of hydration of cement are all valuable

contributions to our knowledge of this most

important building material. Valuable, as

these demonstrations are, the Engineering

Record hopes with Mr. Johnson that the

series will result in a wider application of

the microscope and a study of its possibil-

ities by many different investigators.

Only in this way will the true value of

the method be quickly determined and the

full benefit of whatever possibilities it

holds obtained. If the demand for the

articles and the widespread favorable com-

ment are an indication, then the wider

studies will surely be undertaken.

River Freight Terminals Receiving

More Consideration

WEEK before last there met for the first

time, in St. Louis, a River Terminals
Conference, which resolved, before its ad-

journment, to become a permanent organi-

zation, placing the initial work in the hands

of an executive committee headed by former

Governor Eberhart, of Minnesota. The con-

ference will confine its efforts to river ter-

minal work and will not encroach upon the

activities of other organizations interested

one way or another in water transportation.

The organization of this conference antf

its resolution to become a permanent body

are hopeful signs. Heretofore agitation

regarding water transportation looked only

to the deepening of channels, ignoring en-

tirely that such channels as we now have

are not used to anywhere near their pos-

sible capacity, and that, lacking adequate

terminals, even the deepest channel is of

no value. Those who have thoughtfully con-

sidered transportation problems have long

realized the fundamental deficiency in this

respect of American rivers, but unfortu-

nately the propaganda has in the past been

in the hands of professsional publicity

agents and politicians, who were more in-

terested in getting appropriations from the

National Government, for political reasons

—as a sop to constituents—than in build-

ing up the country's water transportation.

It was inevitable that the real difficulty

should eventually be appreciated, and if

appreciation has come only after tremend-

ous energies have been exhausted in wrong
directions we may be thankful, at least,

that the "spread-eagle" orators and the

"interests-of-my-district" men have not

been able longer to defer popular realiza-

tion of the difficulty.

It must not be thought that this con-

ference is the first realization upon our im-

perial water system of the Middle West of

the need for river freight terminals, but

it is a sufficiently large step to call for

special comment. For two years or more
the Upper Mississippi Improvement Asso-

ciation, which has been largely responsible

for the betterments made in the naviga-

bility of the river above Cairo, has preached

the gospel of terminal needs, while local as-

sociations, such as the Greater Davenport

Committee, have taken up the propaganda

vigorously. Education in these matters,

however, is slow and about all that has been

achieved so far is to convince a great many
of the thinking people along the Mississippi

that the rehabilitation of the river trade
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is not to come through nourishment from

the public "pork barrel." but by municipal

initiative in building adequate terminals

and private initiative in financing boat lines

designed for present-day needs and present

river depths. The river cities are now dis-

playing much activity and Davenport has a

large terminal scheme under way. Other

cities are promising early results.

Of private enterprises for providing the

necessary transportation units, there are a

number in course of development. The

latest announced is that of John.H. Bern-

hard, of New Orleans, who has already

demonstrated by his work on the lower

river his ability to organize and conduct

freight lines adequate for the Mississippi

River service. He proposes to run self-

propelled barges, each of 3000 tons capac-

ity, having four propellers and 7-ft draft,

between New Orleans and St. Louis. The

barges are to have an upstream speed of

15 miles an hour. On the upper river 1000-

ton barges, with two propellers and one

center stem wheel, and an upstream speed

of 10 miles per hour, are to be used. At
present negotiations are under way between

Mr. Bernhard and the city of Si. Paul for

the necessary land for a terminal.

There is ground for believing, therefore,

that the solution of the water transporta-

tion on the Upper Mississippi is closer at

hand than for many years. Action has

taken the place of agitation and a determi-

nation to help themselves has replaced to

some extent the clamor for Government
funds. The new River Terminal Confer-

ence should help greatly in spreading sound

doctrine on water transportation, and as its

influence grows we may look forward to at

least some partial realization of the pos-

sibilities of the Mississippi and Missouri

River systems. Much has already been ac-

complished on the Ohio, but there, too, there

is room for much greater development.

Chaos in Apportioning the Cost of

Grade-Crossing Elimination

GRADE-CROSSING elimination assumes
each year a more important place in the

railway budget. Without a doubt expendi-

tures under this head will increase very

rapidly, and we may expect that within a

comparatively few years we shall come, in

the East at least, to a railroad network free

from grade crossings in all cities and vil-

lages. Even crossings in the country will

be very largely eliminated.

The question, then, is a most important

one, not only for the railroads but also for

the States, counties and municipalities.

The engineers representing these parties

must be looked to to think correctly on

the matter and exercise their influence to

secure proper legislation.

No argument, we believe, is needed in

favor of a very careful study of the prob-

lem. And the need for such study becomes
all the more apparent when a preliminary

investigation shows that twenty States

have no laws whatever touching upon grade
separation, that in nearly as many more
the public service commission is empowered
to fix the division of expense for elimina-

tion between the public authority and the

railroad, and that in only ten States has an
effort been made to fix definitely the ex-

pense proportions. Moreover, in no two
of these ten are the proportions the same.

The problem is not by any means a

simple one, for it involves not only the

proper distribution of the expense of elim-

inating existing crossings, but also the

correct methods of distribution on new
work, the assessment of a proportion of the

cost upon electric railways using the high-

way, the protection of existing crossings,

and the development of some scheme of

State appropriation which will insure

proper progress. All of these factors are

discussed in the article on page 327.

It would seem that participation by the

public authority in the cost of elimination

work had been frequent enough to take

the question as to its advisability out of

the domain of discussion. It is true that

the principle has not been universally ac-

cepted and that it may not be an easy mat-

ter to convince State Legislatures that such

participation is but justice to the railroad

which was built under conditions radically

different from those now obtaining. To
saddle upon them the cost of a work from

which the public receives a benefit greater

even than that of the railroad, appears to

savor of taking property without due proc-

ess of law, and to be based on the erroneous

notion that the railroad is a trespasser at

every crossing at grade. While, therefore,

the point may need argument before legis-

lative bodies,' in discussing before engineers

the proper method of paying the elimina-

tion bills, such participation may be as-

sumed to be an accepted and approved prin-

ciple.

Theoretically it might be argued that

the apportioning of the cost should be de-

pendent in each case upon the benefit which

the railroad and the various public authori-

ties derive from the work. Apparently this

has been the plan followed by some of the

public service commissions in making allot-

ments. Theory on this phase of the sub-

ject, however, must apparently be very fine

spun, though there may be cases where the

benefit to one of the parties is of so

peculiar a character as to leave little or

no room for dispute. In the ordinary case,

however, increased safety to ' pedestrians

and vehicular traffic are to be weighed

against flagging and damage suit costs;

evidently a problem with a large intangible

element. Normally, one would evaluate the

increased safety far above the financial

saving to the railroad. Nevertheless, it

would, in the present temper of our people,

be practically impossible to get the public

authority to pay a larger share than does

the railroad, and the best that can be hoped

for, then, is an even division of cost. It is

important, however, that the even division

be based upon the total cost of the work.

Arrangements by which certain parts of

the work are paid for by each party, gen-

erally resulted in a disproportionate allot-

ment.

As to the division between the State, the

county and the municipality of the expense

to be borne by the public authority, that

again opens up a great many questions

that need discussion. It forms of itself so

large a problem that Mr. Stark has not

attempted to cover it in the article above

referred to. It would appear, however,

that this division among the public authori-

ties was no concern of the railroads and

that the railroad engineers would be fin-

ished with the problem when agreement

was reached as to the proportion which the

railroad should bear.

For the municipal authority, however,

there enters still another problem—the

share of expense falling to an electric rail-

way occupying the highway. There are

two possible points of view. They are

stated here merely in the hope that discus-

sion will result which will enable a decision

to be reached.

If the existence of an electric railway in

the street or road causes a definite increase

in the cost of elimination—either for pro-

viding greater clearance in under-crossings

or heavier steelwork in over-crossings—it

would seem proper that this whole extra

cost should be assumed by the electric rail-

way. Then, over and above that, there is

question as to the further proportion of

the public authority's share which the rail-

way should assume. Moreover, there is

then the proportioning of the extra expense

involved where provision is made for future

electric railways.

The other method of approach would be

to assume that the electric railway is part

of the highway, and that whatever propor-

tion of the expense it shares should be de-

ducted from the percentage allotted the

public authorities.

Space does not permit here a discussion

of some of the other phases which a thor-

ough study of the grade-crossing elimina-

tion law naturally brings up, but the article

already referred to points out how the de-

cisions reached on existing crossings may
bear on the protection of those crossings

which are not eliminated, on the building

of new crossings for the railroad, and on

new street and highway openings across

railroad right of way.

It is apparent, however, from what has

been said that thorough study of the prob-

lem is needed and full discussion of existing

laws. No better plan, it seems to this jour-

nal, is possible than by the appointment by

the American Railway Engineering Asso-

ciation, which meets in Chicago next week,

of a special committee instructed to study

the question. Surely it looms large enough

in railway finances to warrant the expendi-

ture of time even by the already very busv

men who compose the association. Many
of them are deeply concerned with the prob-

lem now, and those who have not yet had

to worry about it are destined to learn

before long how difficult it is. The asso-

ciation has done great work for the rail-

ways of the country. Its activities are

many. Its members give most generously

of their time. An additional activity

should not be urged without good reason,

but the problem is so important that the

Engineering Record has no hesitancy in

bringing the matter to the attention of the

members.
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High-Strength Concretes Produced Through Lowering of

Surface Tension of Mixing Water
Final Article in Series of Six—Showing How Microscope Has Led to Discovery of Reason for Low
Percentage of Hydration of Cement, and Describing Experiments for Increasing the Percentage

By NATHAN C. JOHNSON
Engineer of Tests, Raymond Concrete Pile Company, New York

Copyright 1913 by Nathan C. Johnson

I

TO be of the highest value, research in

any line must find, directly or indirect-

ly, an economic application. The improve-

ment of concrete in quality, cheapness and
strength is an economic goal of no mean
order; and the measure by which all con-

crete investigation must be judged will be

the degree of improvement that will ulti-

mately be brought about in the commercial
product. Any change from established

ideas and procedure, no matter how desir-

able, is necessarily slow of acceptance, but

FIG. 29—UNHYDRATED CEMENT IN 1 : 3
STANDARD SAND BRIQUETTE, 90 DAYS

old; 50 DIAMETERS

once the feasibility of accomplishing de-

sirable ends is proved, time alone should
be the only factor influencing the general
adoption of the new methods.

Previous papers of this series may have
appeared iconoclastic. Concrete has been
dealt with not as a universal, ideal ma-
terial, but as one excellent in spite of its

deficiencies and susceptible of the very
greatest improvement, once these deficien-

cies are recognized. Believing that con-

tinued laboring under removable limita-

tions is an inefficient policy, and finding

further that many of these deficiencies of

concrete are due to very definite causes,

certain weaknesses and faults have been
pointed out at some length to empha-
size human fallibility and carelessness as

the responsible factors, rather than the
materials themselves. Especially is this

true as regards processes such as are in-

volved in mixing a finely-divided substance
with water. Apparently one of the
simplest of operations, this is yet one of the
most difificult to accomplish, as was demon-
strated in Article 5 of this series. In the
course of the present paper, its extreme
importance to the strengrth of concrete, by
reason of inefficient and insuflScient wet-

ting of the cement, will be particularly

emphasized.

It will be remembered that certain lumpy
formations found in commercial concretes

have been previously designated as groups
of particles of unhydrated cement. It has
also been stated, with the prevalence of

these groups as a partial basis, that not
more than 20 per cent of the total cement
added to concrete is effectively used. Ob-
viously, these statements require most
rigid proof, but if they are proved, the

future of concrete construction is bright
with promise for wider usefulness by a
simple development of the material already
at hand. For instance, the present effective

percentage of cement allows us to use our
accustomed stresses, say, 600 lb. per square
inch in compression, with the strength in

tension considered as zero. If the com-
pressive strength alone could be doubled,

regardless of the possible tensile strength

developed, columns and beams could be

stressed to twice the present alloivable

limit; and corollary to this, though per-

haps not in the same ratio, the size of mem-
bers and the quantity and, therefore, the

cost of materials required for them could

be decreased. Or to be more sanguine, if

it were possible to impose three times, or

four times the present allowable stress, the

future possibilities of concrete as a struc-

tural material would almost stagger the

imagination.

All these visions must fade, however, un-

less this low efficiency of use can not only

be proved, but means for improvement dem-
onstrated. This requires, as a first step, a

determination of the percentage of total

cement represented by these lumpy forma-
tions, and their identification as unhydrated
cement.

IDENTIFICATION OF UNHYDRATED CEMENT

To gain some information in this regard,

it may be well to section and polish a mor-
tar briquette made from known materials

—

for instance, standard Ottawa sand and an

approved grade of cement. A photograph
of a section of such a briquette, stored un-
der water for 90 days after mixing, shows
as in Fig. 29. In this photograph identi-

fication of materials is made easy, as only
standard sand and cement and water en-

tered into the briquette; and as the stan-
dard sand grains are unmistakable because
of their form and their size, the material
can be nothing other than cement, either
hydrated or unhydrated. By direct vision

through the microscope, the lumps between
the sand grains can be further identified

by their characteristic brown, or brownish-
green, or greenish-black color, as unhy-
drated cement; and by elimination, the
white mass in which they lie embedded can
be nothing else than partially or wholly
unhydrated portions of the same material.

If a planimeter were used to integrate
the areas of this section, as in the method
of analysis before described (Engineering
Record, Feb. 27, 1915, page 263), the basis
for the quantitative estimate of 80 per
cent of cement remaining unhydrated could
be understood. The appearance of sections

such as this led to the undertaking of this

research on the improvement of hydration
some four years ago; and since that time,

the investigation has been pushed unre-
mittingly, a portion of the results so ob-

tained being presented in these pages.

As seen in this photograph, however, the
lumps of cement do not appear similar to

those honeycomb formations found in con-
cretes which have been previously desig-

nated as groups of unhydrated cement par-

ticles. This is because in Fig. 29 the mag-
nification is low and also because the struc-

ture of the cement lumps has not been de-

veloped in polishing, but if the latter is

done and examination made at a higher
power, the structure of (a) in Fig. 30 is

revealed; while contrasted with this is the
structure (b) of the same figure, found in

a commercial concrete, taken from a dock
wall in New York harbor. And as before,

visual examination further confirms the

(a) Ottawa Sand Mortar (b) Dock Wall Concrete

FIG. 30—GROUPS OF UNHYDRATED CEMENT PARTICLES; 300 DIAMETERS

I
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identity of these materials whose struc-

tures are compared, by showing the char-

acteristic greens and browns and blacks

of unhydrated cement, which are lost in the

photographs.

Formation of Unhydrated Groups

Assuming, then, the identity of these for-

mations as grouped particles of unhydrated
cement to be established, it becomes of

prime importance to inquire as to how and
why such groups occur, and as to how their

unhydrated condition is maintained un-

changed, regardless of conditions of moist-

ure, in order that means may be found to

prevent their future formation and to in-

sure their component particles entering ac-

tively into the concrete. Evidently, these

particles were more or less wetted at one

time, for the net-work boundaries are found

by examination to be composed of a mixture
of wholly or partially hydrated cement, but

why the hydrating action stops short after

the initial moistening is less evident, but

most important to determine. Obviously ce-

ment and water are the two reacting sub-

stances; and to secure thorough reaction

there must be thorough contact between
them. Any grouping, therefore, that would
prevent a proper access of water to the

•cement, would result in an incomplete reac-

tion, with consequent detriment to the qual-

ity of the concrete.

To understand the causes of formation
of these groups in concrete it is necessary

to consider briefly the general chemical na-

ture of cement.

All Portland cements contain, in varying
amounts and combined in devious ways, a

number of chemical "radicals"—CaO, MgO,
SiO„ A1,0,, FeA. SO3, and so on. The
presence of some of these compounds is due
to the composition of the raw materials,

while that of others, notably a certain por-

tion of the CaO and SO,, is attributable to

the secondary addition of gypsum to the

finished product.

Setting and Hardening

It follows from the complex nature of

•cement, that the reactions occasioned by its

admixture with water are themselves com-
plex. Indeed it is doubtful if these reac-

tions are even now fully understood. Many
are yet matters of controversy, but regard-

less of their exact chemical nature, it is

well established that in the passage from
the semi-fluid state of gaged cement to

that of the hardened product, there are two

i FIG. 31—PIECE of clinker IN OLD CON-
CRETE

The crystals were formed by breathing on the
polished surface.

distinct stages, the first known as setting,

being that in which the mass loses its

plasticity and becomes more or less friable

;

and the second, known as hardening, in

which consolidation takes place, the mass
gradually increasing in hardness with the

passage of tijne, until a stony texture is

obtained. It is probable that the reactions

of setting involve the formation of super-

saturated solutions, with deposition there-

from of close-knitted, interlacing crystals;

while the slower process of hardening in-

volves partly the formation of similar

interlacing crystalline products, but more
especially the production of a colloidal

(amorphous), "gel," or glue, of calcium
hydrosilicate, followed by gradual desicca-

tion, or drying out.. In the light of this

knowledge, the grouping of cement parti-

cles and their maintenance in an unhydrated
state, regardless of passage of time or sur-

rounding conditions of moisture, will be
better understood.

In Article 5 of this series the effect of

surface tension, as exhibited by the close

compacting of materials brought into con-

tact with water, was demonstrated, such
compacting being effective in direct propor-

tion to the size and mass of the particles.

With a material so fine as cement this

compacting must be extreme. But close

compacting of these particles would neces-

sarily mean the exclusion of all but a very

small percentage of water from between

the particles ; and this being so, it is beyond
question that a highly supersaturated solu-

tion of the more soluble portions of the

cement would speedily result, with conse-

quent deposition in crystalline form of those

highly-soluble aluminates, to which initial

set is due. It should be understood further

that under such conditions, this process is

completed in a far shorter time than .is

required to produce initial set where free

access of water is permitted, so that in a
period that is very probably measured irv

seconds the cement particles forming these

groups are bound together closely by inter-

lacing crystals, possibly of the same type

as those in the photograph of Fig. 31, which
shows the crystals formed by breathing on
the surface of an unusually large piece of

cement clinker, found in an old concrete

taken from a dock wall in New York Har-
bor. But whether of this variety or not,

since these groupings remain intact, this

crystalline bond is evidently of a strength

sufficient to withstand the mechanical agi-

tations of mixing, especially when the mix-
ing time is cut short in order to have the

mixer deliver "a batch a minute." And as

time goes on, the bond increases further in

strength by the gradual formation of col-

loidal products, which desiccate through
the absorption of water by the interior of

the particles, producing those enduring
honey-comb structures found in the cement
matrix of all concretes, regardless of age.

INSUFFICIENCY OF WATER

It should be recognized, also, that this

colloid boundary, which entirely surrounds
each particle, operates further in the pre-

vention of progressive hydration by reason
of its constituting an impervious envelope

or skin, through which water cannot pass.

As before stated, close grouping admits of

the presence of only a small quantity of

water between the particles, far too little

to satisfy the chemical requirements of the

cement; and since further water attack is

prevented by this envelope, it should not

be a matter of surprise that concretes sub-

merged for 30 years or more show about
the same percentage of unhydrated cement
as those quite recently made. Time and
extraneous moisture are not the only factors

necessary for effective hydration.

This outline of the formative processes

of these groups of unhydrated particles is

not merely an hypothesis. It is quite sus-

ceptible of visual demonstration, and, fur-

ther, through such demonstration, remedial

«&*-*»;*'
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(a) Dry Cement, Passing 100-Mesh Sieve (bj Cement with Water Added (c) After Addition of Alcohol to Water

PIG. 32—ADDITION OP A DEFLOCCULATOR TO MIXING WATER CAUSES DISPERSION OF CEMENT GROUPS; 60 DIAMETERS
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measures of the greatest significance are

indicated.

In Fig. 32 at (a) is shown Portland ce-

ment of a fineness passing a 100-mesh sieve,

dusted on a microscope slide. The magnifi-

cation is low, but it is high enough to enable

the individual particles to be distinguished.

At (b) is shown the same field, after the

addition of water to the cement. No longer

are the particles individual, but grouped

in close masses of varying sizes, whose gen-

eral outlines are not unlike the outlines of

the groups found in the standard sand mor-
tar and in concretes. Obviously, if time

were allowed sufficient for the primary
crystalline and the later colloidal products

to form between the previously individual

particles which are known to compose these

masses, their continuance in their present

grouped and unhydrated state would be the

natural expectation.

Lowering Sxjrface Tension

If hydration is to be promoted, and if

these groups may be held in a large part

responsible for the low percentage of hy-

dration, it is obviously necessary either to

break them up, or to prevent their forma-

tion. Further, since surface tension seems
to be initially responsible for their exist-

ence, the most obvious remedy would seem
to be to lower the surface tension of the

mixing water by one means or another.

In (c) of the same figure is seen the

effect of doing this by an addition of alcohol

to the water of the field seen in (b). The
effect is immediate and instantaneous. No
longer is the cement massed in large groups,

but is undely and generally dispersed. In

thus lowering the surface tension, those

forces which before limited the boundaries

of the water were so lowered as to extend

the fluid, so that in this last photograph,

only a portion of the material shown in the

others remains in the field, but the effect

on the groupings is none the less evident.

Beyond any question, the particles in (c)

are more individualized and in a far better

situation to react with the mixing water

than were those in (b) ; and if such a re-

sult were obtainable in commercial mixing,

with a proportionate quantitative increase

in hydration of the cement, there should

result a most important and desirable im-

provement in both the strength and quality

of concrete. But before taking up a con-

sideration of the results obtained from ex-

periments along these lines, it is well to

consider the wider import of such an im-

provement.

Theoretical Loss Due to Low Percent-
age OF Hydration

There is no exaggeration in the state-

ment that not more than 20 per cent of the

total cement added to concrete is hydrated,

or usefully employed in any way save as a

space-filler—a function better and more
cheaply performed by a high-strength ma-
terial, such as sand. On the contrary, there

is already ample proof of this low efficiency

of use derived not only from the researches

of the writer, but from those of the Bureau
of Standards at Pittsburgh as well, to which
reference is made by permission. It fur-

ther seems, as investigation is extended,

as if this figure of 20 per cent is conserva-

tive and that the actual percentage of

hydration is below that figure by a consid-

erable margin. But for the present, the

percentage hydrated will be considered as

20 per cent of the total cement.

It should be understood, however, that

the inference is not to be taken that with
complete hydration, only one-fifth of the
present quantity of cement would be re-

quired. Such an inference is not warranted
by what is yet known of this material, but
it is beyond question that with efficient

hydration, a very substantial reduction in

quantity for any given strength could be
made.
On this basis of 20 per cent, however,

consider the economic loss involved. Dur-
ing the year 1913, the cement production
of the United States, in round figures, was
92,000,000 barrels. Assuming an average
price of $1 per barrel, the total cost to the
consumer for the twelve months was
$92,000,000 ; and on the basis of 20 per cent
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being usefully employed in concrete, the

active value of the product was $18,400,000,
or a loss of $73,600,000. To offset this

would have been the value of the sand re-

quired to replace as a space-filler the 80 per
cent of unhydrated cement—in round fig-

ures, $2,361,000, leaving as a direct net
economic loss the stupendous sum of $71,-

239,000, chargeable apparently as wastage
to the concrete industry. It behooves
engineers to ponder these figures and to be
alert to any means that promise their

reduction.

But this direct loss of $71,239,000 is

not the full tale. It is profitable to con-

sider the value of those structures in which
this cement was incorporated. It is an
acknowledged, indisputable fact that fail-

ures of concrete structures have occurred
in the past for one reason and another ; and
it is reasonable to assume that other fail-

ures will occur in the future. In a previous
article of this series (Engineering Record,
Feb. 6, 1915), some of the causes of such
failure have been demonstrated; and it has
been shown that certain of these causes of

failure have their inception in those imper-
fections resulting from directly assignable

causes in mixing and placing. How much
of the 1913 cement is in concrete of this

character? The question is impossible to

answer, but reasoning from past experience

and considering the limited life of such
structures and incidental losses, it is prob-

ably not an exaggeration to say that with
passage of years, the original figures of
direct loss will be duplicated.

Hydration and Failures

It should be understood, however, that
hydration, or the lack of it, should not be
held solely responsible for the production
of poor concrete, with possible resultant
failure. In this series it has been sought
to emphasize the importance of other fac-

tors

—

proper choice and proportioning of
aggregates, sufficient mixing, proper con-

sistency and care in placing. There is more
trouble traceable to neglect of these matters
than to poor quality of cement ; and although
in this paper attention will be confined to

the cement, these other factors should not
be forgotten in considering the production
of good concrete.

But effective hydration of cement is di-

rectly related to failure prevention. The
removal of initial imperfections, such as

voids, or poor contact of cement and aggre-
gates, by swelling with hydration, is one
of the most valuable properties of cement.
The formation of gelatinous colloid by this

process has before been noted. In its

formation, large quantities of water are
absorbed, but without net increase in bulk,

as the swelled colloid occupies the space
formerly taken up by the cement and water
separately. If this should appear to be
of minor importance, consider the point
brought on in the paper preceding

—

that

each 62% lb. of water-weight in a cubic
yard of concrete means one cubic foot of
space occupied by water; and that loss of
this water by evaporation and seepage
means one cubic foot of voids remaining.
Granted, however, the thorough hydration
of a proper quantity of cement; not only
would such voids be occupied by a dense,

chemically-inert substance, not subject to

the action of any natural water, but also

their entrance, with resultant concentration
of solution and disruptive crystallization

of their salts, would be prevented. And to

touch upon a point not previously consid-

ered, but one of the highest importance, the

fireproofing value of concrete is a direct

function of the degree of hydration. Ex-
tended experiments by C. W. Hunt at Sibley

College in 1912 showed that the more ef-

fective the hydration, that is, the greater
the colloid content in the cement mass, the
lower the co-efficient of transmission of
heat. Further experiments are needed
along this line.

Experiments to Increase Strength

The property of strength, however, is that
of most importance and interest to users
of concrete. It is also the most easily

determinable of all the properties of mate-
rials and the easiest of useful employment
in the arts. Increasing the strength, ten-
sile and compressive, was the primary ob-
ject of this research ; and before the nature
of the lumps of cement found in mortars
and concretes by microscopic investigation

was known, it was believed that increasing
the colloid through increasing the effective

of hydration was the proper method of
procedure.

To this end, it was first sought to secure
intimate contact between cement and water
by means of pressure, as in a wringer.

This proved quite ineffectual. Drawing
water through the mass by a vacuum was
next tried, with the same result. Finally,

after much experimenting, the apparatus

shown in Fig. 33 was devised in 1912, with
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some rather successful results. Essentially

it consisted of a container (B) from which
cement was delivered by an air-boil, taking
its air from the expansion tank (A) ; a
water supply (E) ; a sand supply (D), de-

livered by a similar air-boil; a wooden
receiver (F) ; and in the top of this receiver

a nozzle, composed of a central delivery
pipe for sand and cement, while surround-
ing it were eight throat atomizers, to finely

divide the water supplied. It was believed
that by these means, each cement particle

would, in transit through the receiver, ob-
tain its mating water-particle, with conse-
quent promotion of hydration. A pan at
the bottom of the receiver caught the wetted
mortar.

Mechanical Means of Dispersion Aban-
doned

Although decidedly crude in many ways,
this apparatus was quite successful in oper-
ation, results being achieved by it that
subsequent machines, more mechanically
perfect and supposedly identical in opera-
tion, failed to secure on a larger scale.

Although for a long time provocative of
much labor and discouragement, it is now
knovm that coalescing of water-drops, re-
sulting from a multiplication of nozzles,

intensified the surface tension effects, thus
producing that grouping of cement particles
which it was sought to avoid. In conse-
quence, plans for mechanical dispersion had
to be abandoned.
Many things appear simple in retrospect

which were exceedingly complex during the
period of their development. The deter-
mination of surface-tension as the dominat-
ing factor in preventing free access of
water to cement required a protracted
period of intensive study, but once this point
was cleared up, the securing of more effect-

ive hydration became a matter of relative
simplicity.

Dispersive Effects of Chemicals

The dispersive effect of alcohol on group-
ings of cement particles has already been
shown. Alcohol is, of course, not commer-
cially applicable in the mixing of concrete,
but it is not the only agent that might be
employed. On the contrary, there are many
such. Ether—also not commercial—is quite
effective. Amyl. alcohol, though disagree-
able to use, due to its unpleasant vapor,
gives markedly superior results. A small
percentage of a solution of Ivory soap is

of considerable assistance, and among other
materials that have experimentally aided
may be mentioned sodium oleate, sodium
hydroxide, potassium hydroxide and sodium
carbonate (washing soda) and—strange as
it may seem, sodium sulphate—that arch-
enemy of sea-water concretes.

The use of these sodium alkalis and soaps
was first suggested by a consideration of
the density of those earths in which they
are present in considerable proportion. It

is not improbable that their influence as
deflocculators has had an effect in the nor-
mal deposition of these earths. It is also
interesting to note that the same agents
are used in the preparation of clays for
pottery work, where it is desired to have an
evenly-wetted paste—an operation physical-
ly identical with the wetting of cement, but
favored by the absence of chemical reactions
that cause the binding together of particles
by intercrystalline formations. There are
doubtless a host of other materials which
would serve the same purposes, but these
mentioned are those on which experiments
have so far been conducted.

Preliminary results obtained by their use
are plotted in Fig. 34. These are interest-
ing and promising, indicating what may be
accomplished once the right proportion of
the proper additive is discovered. Of neces-
sity, it must be cheap in first cost and of a
nature such that no detrimental effect shall
be exercised through its agency. It is de-
sired in this paper to present tentative
results on mortars only, reserving longer-
time experiments on concretes of varying
proportions for later publication. But in
view of the seeming correctness of the rea-
soning on which their conduct was predi-
cated, and of the confirmation these
favorable results afford, they are made pub-
lic at this time in order that as wide an
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FIG. 34—EFFECT ON STRENGTH OF ADDITIONS
OF VARIOUS DEFLOCCULATING CHEMICALS

appeal as possible may be made for co-

. operation along these lines by all who are

interested in the betterment of concrete and
the growth of the industry. The subject

is too vast and of too great import to be
developed adequately by a single experi-

menter. The secret of accomplishment lies

in organized effort by many, in order that

inadvertent individual errors may be elimi-

nated and the truth ascertained. It may
be that rich rewards will fall to the lot of

some fortunate investigator who shall per-

fect a patentable process, but for the pres-

ent, the question belongs to the world and
such information as is at hand is freely

given.

Surface Tension Lowered by Hot Water

But perhaps most interesting of all are

the results obtained by the use of hot water
in mixing concrete. Surface tension is a

function of boiling point. A liquid of low

boiling point, like alcohol, or ether, has a

low surface tension. In the same way, a
liquid such as water, when elevated in tem-

perature near to its boiling point, has a low

surface tension. Furthermore, chemical re-

actions are speeded up, approximately as the

twentieth power of their absolute tempera-

ture—a fact finding its expression in the

subject in hand by the almost instantaneous

reaction and formation of crystalline com-
pounds, resulting, as is so well known, in

immediate set, when cement is gaged with
hot water. Expressed in tabular form, and
taking 60 deg. Fahr. as a base, the time
required for chemical reaction varies with
temperature as follows:

Temp. Fahr.
Time Required
for Beaotion

60 degrees
70 "

100
150 "
210

1 (haim)
0.69
0.23
0.049
0.0062

If, therefore, by some means, the forma-
tion of initial set could be prevented, gag-
ing the cement with water at 210 deg. would
not only result in a reaction 16,000 times
as fast as that obtainable at 60 deg. Fahr.,
but would have the further advantage of re-

ducing the surface tension factor so low as
to be highly advantageous. Practically this

instant set can be prevented by mechanical
stirring and the effect of these hot-water
additions as exhibited by photomicrographs
and by physical tests are shown as in Fig.
35.

Although it is desired to warn against
unwarranted conclusions as regards degree
of hydration being drawn from these photo-
micrographs, the appearance of (b) mixed
with water at 150 deg., age of specimen 28
days, is especially pleasing in the appar-
ently large colloidal content, as shown by
the prevalence of structureless white
masses. It should be further noted that

in this photograph, the voids are relatively

smaller than in the others and of uncertain
outline, indicating the gradual filling of

pores by colloid in the manner before in-

dicated.

In interpreting these photographs the

relative percentage of cement-particle

groupings is first to be noted. In (a) where
the mixing water was at 100 deg. Fahr.,

these groupings are quite extreme. Evi-

dently the surface tension was not suffi-

ciently lowered by this rise of temperature
to offset the accelerated chemical reactions

producing the interlacing of grouped par-

ticles. The tensile strength of this briquette

at 28 days was 772 lb. per square inch.

With the mixing water at 150 deg., the

grouping is a minimum, with prevalence of

white, cloudy patches, indicating a large

percentage of flocculent colloid, and con-

firmatory of this is the lower tensile

strength of 640 lb. per square inch, for the

strength of colloid is not developed until

the passage of considerable time, while the

strength of crystalloids, as in the groups

shown at (a), is developed almost instan-

taneously.

In (c) is shown a briquette made with

the mixing water at 200 deg. Fahr. The
groupings are in goodly number, though not

excessive; and the colloid content is prob-

ably larger than in (a), for the tensile

strength is 715 lb. per square inch—midway
between the others. There is very probably

a critical temperature at which the best

results would be obtained, but what this

temperature is has not yet been determined.

It is of course possible that the differences

here shown are attributable to manipula-

tion, but as all briquettes were made by the

same operative, this possibility is assumed
to be negligible.

These experinients and their results seem

to find confirmation in the superior quality

of concrete often made from heated aggre-

gates in cold weather. A number of ob-

servers have noted this.

Wetting Surface of Aggregate

There is also another highly desirable

result attainable through lowering the
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surface tension of mixing water. The re-

luctance of water to wet a dry surface, such
as that of aggregate, is well known. Liquids
of low surface tension, such as alcohol, or
water containing such substances as the
sodium alkali used in the mortar experi-

ments before noted, do not exhibit this

reluctance, but on the contrary, pass freely

over a dry surface with eagerness, as

though there were affinity between them.
In the paper on the proportioning of

aggregate (Engineering Record, Feb. 13,

1915), it was pointed out that where pieces

of large aggregates had been dislodged

from their bedding in the mortar of 8-in.

sections, there was every evidence that

thousands of air bells, if not an almost com-
plete envelope of air, had clung to the sur-

face of the aggregate, preventing contact be-

tween cement and aggregate; and it is to

brief, but it is hoped that some suggestions
have been made such that further investiga-

tions as to the undeveloped possibilities of

concrete will be carried out by others.

Valuation Conference in

Washington March 22
Interstate Commerce Commission Will Hear
Carriers Discuss Many Questions in Connection

with Government Appraisals

AVALUATION conference will be held

in Washington beginning March 22 at

10 a. m. The Division of Valuation of the

Interstate Commerce Commission has virtu-

ally completed its appraisals of a number of

railroads, and in the prosecution of the

work a large number of questions have come

ton. It is not proposed at that time to

consider matters of detail peculiar to the

particular roads under discussion.

Questions to Be Considered

Among the questions which will be con-

sidered are the following:

1. The form and manner in which the re-

port shall be presented to the commission
by the valuation division and by the com-
mission to Congress.

(a) What detail should be furnished Con-
gress for the use of itself and the public?

(6) What detail should be served upon
carriers and State commissions and other

interested parties by the commission in

order that the conclusions of the report may
be properly checked up and verified?

(c) How should the report be prepared,

to the end that it may be kept up to date

(a) Strength at 28 Days, 772 lb. (b) Strength at 28 Days, 640 lb. (c) Strength at 28 days, 715 lb.

FIG. 35—PHOTO-MICROGRAPHS SHOW CHARACTER OF MATRIX OF NEAT BRIQUETTES TESTED IN TENSION; 50 DIAMETERS

be inferred from such instances that similar

conditions obtain throughout the mass. In
micro-sections as in Article 1 (Engineering
Record, Jan. 23, 1915), the same conditions

were shown to obtain with a sand grain;
and it requires but little thought for anyone
to realize that this occlusion of air is an-

other manifestation of the effect of surface
tension of water; and corollary to this that

the reduction of the mechanical value of

this surface tension is one way, if not the
only way, of overcoming such difficulty.

Further, since these air bells and air films

occupy space in the mass, it follows that
their removal would strengthen concrete,

not only by replacing air with material of

high strength, but also because such re-

moval would permit a closer compacting of

aggregates, with all the consequent advan-
tages accruing to the production of a sub-
stance having a density approaching more
nearly that of natural stone. Just as de-

fects are cumulative in their pernicious
effect, improvements are in like measure
valuable. Concrete is a composite sub-
stance; and only by having regard for the
natural properties of its component mate-
rials, not the least important of which is

water, may proper results be obtained.

Wider Study Needed

In the six papers of this series it has
been sought to place before the engineer-
ing world at large certain considerations,

old and new, in regard to concrete in such
sequence and relation as to show their

importance, not only individually, but col-

lectively as well. Necessarily the treatment
of each phase of the question has been

up which the commission believes can best

be answered at a hearing in which all car-

riers, as well as representatives of the

State commissions, will have an opportunity
to take part. The questions cover practi-

cally every phase of the subject, and are not

peculiar to any particular railroad. The
commission hopes that the week will be

found sufficient to exhaust the subject.

Preliminary reports, states the announce-
ment from C. A. Prouty, director of valua-

tion, are substantially ready for submission
to the Interstate Commerce Commission in

case of several carriers, including the

Atlanta, Birmingham & Atlantic, the Nor-
folk Southern, the Texas Midland, the New
Orleans, Texas & Mexico, and portions, if

not the entire line, of the San Pedro, Los
Angeles & Salt Lake Railroad. The prices

applied in these reports are not final, but
are given subject to correction; in other

respects the reports as presented to the

commission will represent the final conclu-

sion of the Division of Valuation.

These reports will present many ques-

tions of fundamental and far-reaching im-

portance, which must be finally passed upon
by the commission. It has, however, been
thought desirable to bring on a conference
between representatives of the carriers,

State commissions, and those having imme-
diate charge of this work on the part of

the Interstate Commerce Commission, be-

fore the final form and substance of the

reports is determined upon, with a view to

discussing some of the matters which must
finally come before the commission. Such
a conference has therefore been called for

Monday, March 22, at 10 a. m., in Washing-

by the Federal commission and also by
State commissions, if desired? Shall the

valuation section used in Federal and State
valuation be the same?

In this connection consider what is meant
by each "piece of property" as used in the
first paragraph.

2. In determining "cost of reproduction
new," to what extent shall reference be had
to conditions as they existed at the time
of the original construction?

(a) Shall an allowance be made for clear-

ing and grubbing, and if so, shall it be al-

lowed where the road runs through what is

now tillage land, but what was at the time
of construction a forest?

(b) The road runs through an orchard
which did not exist at the time of original

construction. In determining cost of repro-

duction new, shall the value of the land be
determined with or without the trees?

(c) A building was wrecked when the

road was constructed. Is the expense of

the wrecking to be included in the reproduc-

tive cost?

(d) Are present geological and topogra-

phical conditions to be taken, or is inquirj'

to be made as to what these conditions were
at the time of original construction?

(e) Shall it be assumed that present

transportation facilities are in effect, or

must reference be had to such facilities as

existed when the road was constructed?

3. Shall the road be reproduced in the

form and manner in which it was originally

built?

(a) For example, gravel was brought
from a considerable distance in point of

fact, but a gravel bank is to-day available
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at much less cost. Shall the road be al-

lowed the haul which was actually made?
(b) The rail originally laid was relay.

In determining cost of reproduction new,
shall we apply the relay price or the price

of new rail?

(c) The rail now in branch lines or sid-

ings was originally laid new in the main
track and taken from there to the branch
or siding. Shall this be treated as new rail

and priced and depreciated accordingly, or

shall it be treated as relay rail when laid?

4. What overhead charges shall be al-

lowed and in what amount? By overhead
charges are meant items like engineering,

contingencies, interest, taxes, etc. How
shall the time necessary to reproduce the
property be determined?

Appreciation and Depreciation

5. Shall allowance be made for apprecia-

tion; and if so, as to what parts of the
property ? Shall account be taken of solidi-

fication and adaptation ; and if so, shall this

be by the addition of a percentage to all

grading quantities?

What allowance, if any, shall be made for

shrink or swell in determining quantities as

shown by actual measurement in present
embankment, and shall this allowance be
made by reference to local conditions or by
some uniform per cent?

6. How shall depreciation be determined?
(a) By mortality tables? If used, shall

these be general or made with reference to

the property of each carrier?

(b) By actual observation?
(c) By combination of these two meth-

ods ? If by combination, what weight shall

be attached to age and what to the observed
condition?

(d) Shall obsolescence and inadequacy be
considered?

7. How shall unit prices be determined?
If for an average period, what shall that
period be and shall it be the same for all

railroads, no matter as of what date they
are valued?
What allowance shall be made for the

cost of transportation of men and materials
over the line of the carrier itself while un-
der construction?

Land Questions

8. How shall the "present value" of lands
used for transportation purposes be deter-

mined?
Shall the cost of acquiring the right of

way at the present time be determined and
stated as a part of the cost of reproduction
new?
The act calls for "the present cost of con-

demnation and damages in excess of present
values of lands." What is the meaning of
this phrase and how shall the information
called for be arrived at?
What is meant by "terminals" as used in

the second paragraph?
9. When are lands "owned or used" for

common-carrier purposes? Should lands in

any case be classified as held for common-
carrier purposes unless they are actually so
used?

When are lands "dedicated" to the public
use?

10. When original cost cannot be shown
from the books of the carrier, shall an esti-

mate be made?
11. Is it the duty of the commission to

distribute the value of equipment between
different States ; and if so, upon what basis
shall the distribution be made?

Shall the value of a great terminal like,

for instance, the Pennsylvania passenger
station in the city of New York, be distrib-

uted; and if so, upon what basis?

What Are Other Values and Elements
OP Value?

12. What are the "other values and ele-

ments of value," if any, which should be
reported in addition to original cost, cost
of reproduction new, and depreciation?
Shall, for example, allowance be made for
going value, franchises, favorable location,

earning capacity, etc.?

13. Is the duty of the commission com-
pleted when it reports to Congress cost of
reproduction new, cost of reproduction new
less depreciation, original cost to date, and
other elements of value, or must it go fur-
ther and state from a consideration of the
facts which it reports, a value for the prop-
erty itself? If so, what weight is to be
given to the several facts reported and to

any other facts which the commission may
report in connection with financial history,

abandoned property, donations, etc.?

It is suggested, in order to economize
time, that the railways and the State com-
missions select some one or more persons
to present their views on each topic, and
that such conference be had before the
opening of the discussion as will enable
the persons selected to present fully the
views of those tur whom they speak. The
conference will continue until the subject
has been exhausted, but it is hoped that
the week will be found sufficient for this

purpose.

Concrete a Plague-Eradicator

in New Orleans
Repairs to Waterfront Structures and City Build-

ings Resorted to as Starvation Measure for

Rats Which Transmit Disease

By H. P. LETTON
Sanitary Engineer, U. S. Public Health Service

CONCRETE is the weapon which the city

of New Orleans is using effectively in

its campaign against infected rats, which
have been responsible for the spread of

bubonic plague in that locality. Plans in-

volving the expenditure of $750,000 for the
repair of docks, waterfront terminal build-

ings, and other structures—the object be-

ing to cut the rats off from their food

supply—^have been accepted by the board
of port commissioners and in this fight

against disease one of the most widely used

materials of engineering construction occu-

pies a prominent place. Thus the Campaign
for health is one which depends for its

success as much upon the engineer as upon
the medical man.

It has been definitely proved that bubonic

plague is transmitted only by the bite of

several species of flea which infest the rat

and other similar rodents. The problem of

the eradication of plague comes down to an

intensive warfare on the rat. This is ac-

complished in two general ways—first, by
trapping and poisoning, and, second, by rat-

proofing. The high birth rate of rats

makes trapping and poisoning ineffective

for obtaining permanent results. In order

to successfully eliminate the rat it is ab-

solutely necessary to cut him off from his

food supply. This is accomplished by the

second method mentioned—rat-proofing.

Rat-Proofing Methods

By rat-proofing is meant in general the

construction of new structures and the re-

modeling and repair of old ones in such a
manner as to prevent the harboring or
breeding of rats and their access to food.
This result is attained in brief as follows:
The ground area of the structure must be
covered with some material impervious to
rats, usually concrete, and have walls of the
same or similar material extending to a
depth of at least 2 ft. into the ground. In
frame buildings with double walls this

foundation wall must extend to a height
of 1 ft. above the floor level except at
natural and necessary openings such as
doors. Wherever practicable ceilings should
be removed, leaving the joists exposed in

order to prevent rat harboring. All natural
and accidental openings should be made rat
tight or closed entirely.

In dwellings or other buildings where
food is not manufactured, stored or sold, it

is allowable for economic reasons to rat-

proof by elevation. The purpose of eleva-

tion is to allow entrance of light to the
ground beneath the building, tljus making
it unfavorable for the burrowing of rats.

Elevation only is not rat-proofing. By ele-

vation is meant raising of the building on
piers so that the distance from the most
dependent timber to the ground will be at
least 2 ft. In this construction the spaces
between the studding must be filled with
material impervious to rats to a height of

at least 1 ft. above the floor level. All of

the precautions in regard to openings men-
tioned above must also be taken in this

case.

Buildings used for residential purposes
only may in lieu of concreting the ground
area or elevation, be rat-proofed by con-

structing a wall extending for 1 ft. above
the floor level to a depth of 2 ft. into the

ground, and entirely enclosing the build-

ings, with no openings except for ventila-

tion, and such openings must be tightly

screened.

Ordinances Needed

In order to carry on successfully a cam-
paign of rat-proofing the first essential is

an ordinance requiring that all buildings,

old and new, be rat-proofed, and stating in

more or less detail just how it shall be

done. Such an ordinance was put into effect

in New Orleans early in the work.

New Orleans is a city of about 400,000

population spread over a considerable area

in which the majority of buildings are of

frame construction. For the purpose of the

campaign the city was arbitrarily divided

into seven districts, each of which acts as

a unit in carrying out the work. Each
district is in charge of a commissioned
officer of the Public Health Service. To the

writer was assigned the problem of devis-

ing a means for rat-proofing the waterfront

and the probable cost thereof. To him also

are referred various engineering questions

which come up from time to time. The
work as a whole is under the direct charge

of Assistant Surgeon General W. C. Rucker,

with Surgeon R. H. Creel as executive

officer.

The material most generally used for rat-

proofing is concrete since it is impervious

to rats and because it is permanent con-

struction. Probably the greatest trouble In

connection with the New Orleans work has

been to get concrete of a satisfactory qual-

ity. The amount of work to be done was
so great that the regular contractors were
soon swamped, and as a result men of little

experience and less scruples purchased a

shovel and wheelbarrow and called them-
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selves contractors. These wholly ineflkient

men have been the bane of the district

oflkers' existence because they skimp their

work wherever possible and because they
really do not know how to do good work.

Amount of Concrete Work
An idea of the amount of concrete work

being done can be seen from the fact that

since Oct. 3, 1914, when the records of such
work were started, 314,000 sq. yd. of con-

crete, at least 3^4 in- thick, had been laid.

Another way of expressing this is that

enough has been placed to build a concrete

sidewalk 3 ft. wide and 178 mi. long. Most
of this has been in comparatively small

units scattered over the whole city. There
had been up to Feb. 13, 1915, 21,346 build-

ings rat-proofed, and the work is proceed-

ing at the rate of about 500 buildings per

week.

The rat-proofing of the railroad freight

Pennsylvania's Concrete
Bridge Over the Sus-

quehanna
Arched Structure, 4000 Feet Long, Will Replace

Single-Track Cumberland Valley Twenty-five

Span Crossing and Will Cost $750,000

THE FIRST construction work of mag-
nitude undertaken by any of the lines

of the Pennsylvania system for more than
a year is the new concrete arch bridge over
the Susquehanna River at Harrisburg, just

being started by the Cumberland Valley

Railroad. The new bridge will cost approxi-

mately $750,000 and will replace the present
steel deck truss bridge, which is a single-

track structure of twenty-five spans, sup-

ported by stone piers.

The proposed bridge will utilize the pres-

ent piers, which will be enclosed by new

pipes by proper transverse slopes, as shown.

As the masonry piers of the present

bridge were originally constructed to pro-

vide for two tracks, it will be possible to

move the present track over to one side of

these piers and continue the operation of

trains over the old bridge while one-half

of the new arch bridge is being constructed.

Then the traffic will be diverted to this new
portion, and the other half completed.

In connection with this construction, the

Cumberland Valley Railroad will build un-

der-grade crossings at Front and Second
Streets in the city of Harrisburg. The
grades of these streets have been depressed

and concrete abutments constructed to sup-

port solid-floor steel bridges, which will be
covered with concrete in ornamental design.

The result of this work will be the entire

elimination of all grade crossings of the

Cumberland Valley Railroad in Harrisburg.
This work is being done under the direc-
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TYPICAL CONCRETE ARCH SPAN FOR PENNSYVANIA'S NEW BRIDGE OVER SUSQUEHANNA RIVER AT HARRISBURG

stations and warehouses, which are among
the largest pieces of work to be done, is

being carried on consistently. This work
is in many cases proving to be of consider-
able economic benefit to the companies in-

volved. In one instance the concrete floor

in a freight house cost the railroad about
$10,000 to construct. Since the improve-
ment was made it has been estimated by
the superintendent that the saving in labor
of trucking over a smoother floor will

amount to about $5000 per year, or enough
to pay for the work in 2 yr.

Docks the Biggest Problem

The biggest rat-proofing problem in the
city is that of the docks. These are timber
and pile structures covered for the most
part with steel sheds and extending about
6 mi. along the river. The sheds generally
rest partly on the wharf proper and partly
on the levee in the rear. As now con-
structed they have all the essentials which
go to make a rat's life a happy one. The
wharves are especially important for the
reason that plague almost always enters or
leaves the city through its water front.

Plague-infected rats have been caught in

New Orleans at numerous points along the
river front, thus emphasizing the need of
making these structures rat-proof.

Cleaning Rough Pavement requires ap-
proximately 30 per cent more labor than is

required to clean a smooth pavement, ac-

cording to figures compiled by the Chicago
Citizens' Street Cleaning Bureau.

concrete, and will require the construction

of a number of additional concrete piers,

the foundations being carried down to rock,

which is practically at the level of the bed
of the river at this point. The foundations
up to about 1 ft. above normal water level

have been completed by the forces of the

Cumberland Valley Railroad, and the bal-

ance of the work will be placed under con-

tract within a short time. Bids have been
advertised, and will probably be opened
about the middle of March.

Arches Designed as Plain Concrete
Rings

The new bridge is nearly 4000 ft. long,

and consists of forty-five plain concrete

arches each of about 75 ft. clear span, and
one 70-ft. through girder span over the low-

grade line of the Pennsylvania Railroad
near the western end. A typical span is

shown in the accompanying figure. The
arch ring proper is 3 ft. thick at the crown
and about 10 ft. thick at the springing
line, much heavier than would appear from

, the outline showing on the face of the struc-

ture. A small amount of reinforcing steel

is used to provide for temperature stresses.

It is seen that the intrados is a simple cir-

cular arc for the greater part of its length,

with short end arcs of small radius. The
rise of 20 ft. is between one-third and one-

quarter of the span, and it will be noted

that the backfill is a stone ballast supporting

the ties for the double-track road. Drain
pipes placed over the piers carry off all ac-

cumulating water, which is led to these

tion of A. C. Shand, chief engineer, and H.
R. Leonard, engineer of bridges and build-

ings of the Pennsylvania Railroad.

Oregon Methods for Obtaining
Service Data on Concrete Roads

CONCRETE bench marks are set on Ore-

gon State concrete road work near the

edge of the right of way at different places

along the highway where conditions or ma-
terials change. For example, where the

wearing surface changes from a 1 :2 mix
to a 1:1:2 mix, a bench mark is set and
the elevation stamped upon it.

On the pavement, at points 10 ft. each

side of the expansion joints, a soft copper

wire is set 6 in. from the edge of the pave-

ment. Measuring from this wire exact ele-

vations, read to thousandths, are taken

every foot across the pavement. The ob-

ject of the wire is to locate definitely a

point which can be found at any future

time for reference with respect both to

longitudinal and transverse measurements.
In years to come it will be possible and easy

to check the amount of wear on the pave-

ment to within a thousandth of an inch.

Having the two measuring points so close

together and under the same working and
traffic conditions, but with different ma-
terials will, it is figured, make it possible

to determine the merits of the materials,

mixes and cements used.

Exact records of every contraction crack

are kept. The shape, dimensions and not-

able features are all drawn to scale.
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Grade- Crossing Law and Its Effect on Grade-

Crossing Elimination
Town and State Should Share Expense—Fixed Percentage Basis on

Entire Work Conducive to Best Solution of Most Separation Problems

By C. W. STARK
Associate Editor, Engineering Record, New York City

r

GRADE-CROSSING elimination is a sub-

ject of ever-increasing importance. At
the same time the whole question of a just

and rational way of providing for such work
and dividing the expense equitably is in a
state of chaos. Except in a few Eastern
States where there has been some attempt
at a percentage basis, the railroads are at

the mercy of the States and municipalities

they traverse. The railroads patiently elim-

inate grade crossings as ordered, make such

dickers as they can to lighten or offset the

financial burden, and pay the entire cost

if they can do no bargaining; and through
it all the engineering officials seem to dis-

play an apathy as to the possibility of some
better arrangement, and even ignorance as

to what is actually being done in a few sec-

tions of the country. Where there are few
demands for the separation of grades the

money involved is not excessive, but it may
be taken for granted that these demands
will constantly increase in numbers, and it

behooves railroad officials to '*get together"

on this point, work out desirable standards
of procedure and diligently urge them upon
the attention of legislators. The chief pur-

pose of this article is to emphasize what
can hardly be disputed, that fairness de-

mands the participation by municipality,

State or both in the expense of grade-cross-

ing elimination; and to show that a sys-

tematic and continuous program, with the

object always in view of solving each indi-

vidual problem in the best way, can best be

carried out by a fixed proportionate divi-

sion of all of the expense.

Existing Laws

Approximately twenty States have no
laws whatever touching upon grade separa-

tion. These are mostly Southern States

and the less populous Western States. In

nearly as many more the public service com-
mission is empowered to fix the division of

expense. The New England States, with
the exception of Rhode Island, together with
New York, New Jersey, Virginia, Ohio and
Indiana, are, so far as the writer has been
able to ascertain, the only States in which
a definite attempt has been made to fix the

proportions, and no two of these agree as

to those proportions. The accompanying
table shows the wide divergence of propor-

tions in these ten States.

There have also been a variety of special

arrangements made between railroads and
individual cities, some of them on a fixed

percentage basis, others on the plan of hav-
ing each of the parties concerned do and
pay for part of the work.

Obviously in the thirty-seven States in

which it is left with the commission to ap-

portion the expense, or in which there is

no law governing, the railroads are in con-

stant uncertainty as to what they may be

called upon to do and how much the work
will cost. Unless they can see material

benefits ample to justify bearing the entire

cost, or have in view some concession de-

sired from the municipality, they have
every incentive to hold back and hope to be

let alone. In many of these States there

are comparatively few of the most danger-

ous grade crossings and the situation is

not yet acute. ^

Railroads Should Not Pay All

The unfairness of the New Jersey and
New Hampshire laws need little comment.
Regardless of alleged charter rights or re-

strictions, the lawmakers of these States

should recognize that in the earlier days

of railroading grade crossings were an
economic necessity and were not especially

objectionable, that the changed conditions

are the natural consequence of the growth

of the country and the development of the

art of railroading, and that the railroads

should not be forced to bear the entire cost

of non-productive improvements. It may
be taken for granted that so long as these

laws stand they will be fought at every

turn by the carriers, and that many a dan-

ger spot that would under a fair plan be

speedily removed will remain for years to

come.

In this connection it is noteworthy that

bad as the present New Jersey law is, a

worse one has recently passed the State

Senate. Under the present law it is left

with the State Board of Public Utility Com-
missioners to determine which crossings

shall be eliminated, and this board has re-

fused to issue elimination orders blindly.

The new bill demands that one crossing be

eliminated each year for every 30 mi. of

track operated by each railroad. It is simi-

lar to the one vetoed by President Wilson

when Governor of the State, and if passed

and rigidly enforced will doubtless send

more than one small road to bankruptcy.

DiviBiON OF Expense in the Ten States That Have Fixed the Proportions

Percentage of expense

Stata
New HampBhire .

New Jersey . . . .

Indiana
Maine
Vermont

Railroad Municipality

Mas.sachusetta

Ohio
New York

Connecticut

Virginia . . .

.

100
100
75
«5

( 65 or more
(60 or more

65

65
bO
100
60
75

100
50

25
10

Not over 10
Not over 1

5

Not over 10

35
25

50

50

State

25
Not over 25 1

Not over 25 f

Balance

25

«
25

Remarks

The county bears the 25 per cent
State limited to » 15,000 per year.
Depending on priority of railroad or
highway.

Street railways interested may be made
to pay not over 15 per cent.*

Depending on whether railroad, mu-
nicipality or State initiates the im-
provement.

Depending on whether the change is to
be made in the railroad or the highway.

'The Stat* will not assume any share of the cost of eliminating any grade crossing established after
June 21, 1890.

In Connecticut, where the distribution of

expense depends on which party asks for

the improvement, it is obvious that the
railroad is not likely to do the asking. Lucky
the railroad if the town petitions for the

improvement! If it does not, and the com-
mission of its own initiative orders the

change the railroad is penalized 25 per cent,

because the State is evidently not willing

to shoulder the burden it readily imposes
on either the railroad or the town. Co-
operation is the key to a systematic pro-

gram of grade separation, and the Connecti-

cut plan is obviously fatal to co-operation.

Each of the parties concerned will hold

back and wait for one of the others to speak

and pay the penalty therefor.

Distribution of Items of Expense Un-
satisfactory

Virginia distinguishes between changes
in the railroad and changes in ^;he highway.
This is somewhat in line with the arrange-
ments made in a number of cities, in which
the railroad pays for certain parts of the
work and the municipality for certain other

parts. In Chicago, for instance, the rail-

roads ordinarily pay for the trackwork and
bridges, and the work in the street belong-

ing to the city, while the city pays the con-

sequential damages, and the corporations or

individuals having interests in the street,

such as pipes or wires, pay the cost of all

alterations thereto. In a level, low-lying

city like Chicago, where drainage is a great

problem, all changes must virtually be above

the present ground surface, and except

where an isolated street crosses a large

number of tracks, such as Twelfth Street,

between Canal Street and Wabash Avenue,
the only solution to the grade-crossing prob-

lem is to raise the tracks and depress the

streets little if at all. Consequently the

objections to the plan of payment do not

stand out.

In a hilly city, however, it often requires

much study to determine the cheapest and
best way to effect the elimination. There
are the possibilities of raising or depress-

ing the tracks, raising or depressing the

streets, or a compromise by raising the one

part way and lowering the other a like

amount. If the city pays only for the land,

or for the land and the street work, it will

naturally oppose changes in the street

levels ; yet if only one or two streets are in-

volved it is usually far cheaper to preserve

the track profile and raise or lower the

streets the full amount. It is often possible

to combine two or three crossings and carry

them over or under on a new location in

which the land damages are the principal

item. Obviously, agreement as to the best

of several feasible schemes is likely only

if all parties are to pay fixed percentages

of the cost of the entire improvement, ex-

clusive of additional facilities, such as ex-

tra tracks for the railroad, or better pave-

ments for the city, which should, of course,

be paid for solely by the respective bene-

ficiaries.

Percentage Distribution Best

Of the six States which relieve the rail-

roads from part of the expense by a fixed

proportionate distribution, it will be noted

that Maine, Massachusetts and Ohio have

set the railroads' share at 65 per cent, while

Indiana charges them 75 per cent and New
York only 50 per cent. Vermont charges

the railroads at least 65 per cent, if the

highway was there first, but the municipal-

ity and the State's shares are to be fixed at
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not more than 10 and 25 per cent respective-

Ij', and evidently the railroad must make
up the difference. Vermont also dis-

tinguishes between priority of the railroad

and that of the highway. This is good in

theory, but owing to the difficulty of deter-

mining in many cases which was there first

it is probable that general recognition of

this distinction would lead to prolonged liti-

gation.

These six States disagree decidedly as to

who should pay the public's share. Ohio
and Indiana decline as States to shoulder

any of the e.xpense, but impose a goodly
percentage on the municipality or county.

The New England States think 10 per cent

enough to impose on the town, but shoulder

25 per cent themselves when there is no
street railway to relieve them. New York
thinks it equitable to charge a considerable

part to both municipality and State, mak-
ing the railroad pay only one-half.

New York's Percentages Work Well

The writer believes that the New York
proportions are the fairest, and that they
work out to the best practical advantage.
The danger of grade crossings is due chief-

ly to the carelessness of the public in dis-

regarding warnings, and seemingly the rail-

road is doing its share when it pays half

the cost of removing this danger. Gener-
ous participation by the State is fully in

keeping with established policy, whereby
States aid in road building and the Gov-
ernment improves navigable waters where
the benefit is mainly local. That the 25-

per cent levy works hardship in certain

cases on poor municipalities can not be
gainsaid, but experience has shown that
while a few towns have fought these

changes in the courts, more have joined the
railroads in applying to the State to have
the improvement carried out.

It is noticeable that when the percentage
basis is used, sparsely settled communities
in hill districts, where mud roads on 15-

per cent grades prevail, do not demamd
nickel-plated boulevards on level grades at

railroad intersections, as is sometimes the
case where the railroad bears the entire

cost. Usually the municipality is willing

to pay its fourth for something just a little

better in the way of pavements and grades
than the railroad suggested in the original

plan—something just a little better than
the surrounding pavements and grades. As
yet little demand for the artistic has been
shown in these improvements, and usually

the communities are satisfied with the utili-

tarian bridges, walls and fences proposed
by the railroads. In Buffalo, however,
where the grade-crossing problem was
taken up before the State law was passed,
and where special percentage arrangements,
agreed upon for each group of crossing.s

by the railroad and the Buffalo Grade Cross-
ing Commission, are in effect instead of the
State law (except at certain new crossings )

,

much attention has been given to appear-
ance in certain parts of the city, the city

willingly paying its share of the additional

cost.

Street-Railway Participation

Nothing is said in the New York law
about participation in the expense by street

railways occupying the streets. In Massa-
chusetts and Connecticut the public service

commissions are empowered to impose as

much as 15 per cent on the street railway.

In cities where the work is done by special

agreement the street railways usually par-

ticipate, the percentages varying up to

about 25 per cent. How much the trolley

company should pay, and how such payment
should affect the percentages of the other
participants, involves many nice questions.

The trolley company may say that it is pay-
ing its share indirectly as a taxpayer, con-
tributing heavily to the city's share, and
that it derives little if any benefit from the
improvement. The steam railroad will cite

that it also pays taxes, and that it is un-
reasonable for it to be put to extra expense
in providing heavier girders to carry elec-

tric cars on overhead crossings, or in in-

creasing clearance in subways, while the
cause of the extra expense, perhaps itself

a competitor of the steam road, contributes

nothing. From the steam railroad's point
of view the equitable arrangement is to levy

a percentage of the entire cost on the street

railway and deduct proportionally from the
percentages of the other parties, or to

charge the street railway the amount of the
extra expense involved and pay for the re-

mainder of the work on the usual basis.

On the other hand, the city may hold that

as the trolley company occupies a part of

the street, whatever the company pays
should be deducted from the city's share.

Defect in New York Law
In prosecuting grade separation under

the New York law the railroad handles and
pays for the construction, while the munici-
pality handles and finances the land and
damage matters, being better able than the
railroad to make reasonable terms with ob-

durate property owners. The State pays
nothing until the improvement is completed
and accepted. Therein lies probably the
worst defect in the New York law—the

obstacle in the way of a continuous pro-

gram of grade-crossing elimination. The
State public service commissions can order

work only when the State has unattached
funds to pay for its share, and these fund.s

must be specially appropriated by the Legis-

lature.

After an order is given for a large elim-

ination, based on a general plan and esti-

mate, it may take a year to work out the

details to the satisfaction of all parties con-

cerned, prepare the specifications, obtain

SHitable bids and reach the point where ac-

tual construction may begin. The construc-

tion work may take two or more years.

Minor changes, to make the improvement
satisfactory to all parties, may delay an-

other year the final acceptance of the work.
All this time the State must have had the

money virtually set aside for this final ac-

counting. With a number of these improve-

ments under way the money thus held in

abeyance may amount to a large figure, and
Legislatures have been prone to regard this

amount as ample for all needs, overlooking

the fact that it was already allotted. In

consequence, the appeals from the public

service commissions for liberal appropria-

tions are repeatedly ignored, and in several

instances such meager sums as the Legis-

latures have yielded have been vetoed by

the Governors.

The remedy is not clear. Looking at the

question with the one thought of keeping

up a continuous program of the much
needed work, it would be ideal if the State

could turn over to the railroad and the town
at the outset, say, 75 per cent of its share

of the estimated cost. For the State to

pay as the work proceeded would be less

desirable, as it would involve constant ac-

counting difficulties and would leave more
money behind at all times to delude short-

sighted lawmakers. Possibly the State, like

the railroad and the town, could handle and
finance a certain part of the work. The
writer does not know what constitutional

or political difficulties might make imprac-
ticable these plans—State partnership in

improvements unfinished or unstarted^but
believes that any of them, by withdrawing
most of this "dead" money from the sight

of the legislators, would show up the need
for larger appropriations. Grade separa-

tion could then go on in greater volume and
with more regularity and the railroad de-

partments handling it, knowing what to ex-

pect, would be more stable and uniform.
They would thus be able to put more skill

and efficiency into the work, and there would
be the greatest amount of elimination ac-

complished in the best way.

New Crossings and Protection of Old

The foregoing applies solely to existing

grade crossings. Even New York State is

not so fair when it comes to new crossings.

If the newcomer be the railroad, it must
pay the cost of all crossings, whether at

grade or not; grade crossings are allowed

in numerous instances, but are looked at

askance. In the case of new streets opened
and carried over or under the railroad the

municipality and the railroad each pay 50
per cent. Nobody will question the pro-

priety of making the new railroad pay the

full cost of whatever it builds. It is not

clear, however, why the railroad should pay
as much for the new crossing as for elim-

inating the old, while the State goes entirely

free. The State should not unload its entire

burden on the town without transferring a
similar amount from the other involuntary

party to the proceeding—the railroad. In

fact, it might be argued that as the railroad

pays the whole cost of its new crossings

the town should do the same. But the rail-

road would probably not fight over the pay-

ment of 25 per cent for the town's new
crossings. If the State thinks the remain-

ing 75 per cent is too big a load for the

municipality let it apply the State-aid prin-

ciple and share the burden.

Carrying the idea still further, the writer

wonders why the railroad should be com-
pelled to pay the entire cost of protecting

exi.sting grade crossings. As already sug-

gested, the chief danger of the grade cross-

ing lies in the fact that mankind will not

heed visible and audible warnings. Of
course there are accidents caused by failure

of gongs to work, of gates to come down in

time or of flagmen to attend to business.

In addition, there is the nuisance caused

by the blocking of streets by trains. To re-

lieve the railroad of too much of the cost

of protecting the crossing would be unde-

sirable, as it would destroy the railroad's

incentive to separate the grades; cold fig-

ures often show that the annual cost of

maintaining and protecting the grade cross-

ing is more than the interest on the rail-

road's share of the cost of eliminating it.

On the other hand, the payment by the

municipality of a small part of the cost of

protection would serve two good ends; it

would discourage the promiscuous ordering

of unwarranted protective devices and give

the town a little more incentive to co-oper-

ate in eliminating the danger spot. The
writer believes the payment by the munici-

pality of 15 or 20 per cent would effect a
good balance.

Summary of Conclusions

Summarizing, the writer believes:

1. That the absence of any grade-crossing

law means increasing chaos as grade cross-
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ings become more and more dangerous.
2. That the situation is only slightly miti-

gated by leaving to the public service com-
mission to decide in each case as to the dis-
tribution of the expense of elimination work.

3. That to compel the railroad to bear
the entire burden is indefensible.

4. That a flexible percentage basis de-
pending on which party raises the issue is

fatal to the necessary co-operation.
5. That only a fixed percentage division

of the entire expense will lead to the best
solutions of all grade-crossing problems.

6. That the New York percentages as
applied to existing crossings—50 for the
railroad, 25 for the municipality and 25 for
the State—are equitable and conducive to
a vigorous program of grade separation.

7. That a number of points are involved
in the question of participation in the ex-
pense by street railways affected by grade
separations, and should be given careful con-
sideration.

8. That a plan should be devised for using
the State's funds approximately as fast as
they are available, so that legislators will

not be misled by the balance, already as-
signed to definite improvements.

9. That railroads should not be required
to pay more than 25 per cent of the cost of
opening new streets over or under the
tracks.

10. That municipalities should pay a
small percentage (not to exceed 20 per cent)
of the first and annual costs of protecting
existing grade crossings.
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Device Tests Adhesiveness
of California Road Oils

Apparatus Consists of a Journal Lubricated with
the Oil Under Test and Operated by a Constant

Pull of a Given Weight

BY maintaining a laboratory at Sacra-
mento in which tests of cement, sand,

stone, gravel, oil, asphalt, and other ma-
terials employed in the construction of
highways are made, the California High-
way Commission is able to ascertain what
materials are suitable for use before ac-
tual construction on any part of the system,
is started. It also may standardize
construction work by making tests of oc-

casional samples from different contracts.
Samples are usually sent to the labora-

tory for examination, but where this is im-
practicable, field tests are prescribed.
Further, field tests are made of the grad-
ing of sand and gravel, and, in addition to

tests at the mills, accelerated tests are
made of each car of cement.
The .standard type of road constructed

by the California Highway Commission is

a permanent concrete base protected by a
wearing coat composed of a heavy as-

phaltic road oil and screenings. The
screenings are either coarse sand or

crushed rock, or both, and make a wearing
surface about % in. thick. This type of
wearing surface on the trunk line between
Fresno and Stockton has been in service

for 11/2 yr., carrying heavy traffic, and is

reported to indicate as yet no serious wear.
The road oils used, which contain about

90 per cent of 80 penetration asphalt, are
tested for the asphalt content, for volatil-

ity, flash and burning points, solubility in

carbon bisulphide and carbon tetrachloride,

and for percentage of water and sediment.
Early in the work it was found that little

information was gleaned from all these
tests as to the actual physical properties of

the oils, although it was pointed out that
both the viscosity and adhesive or binding
property of the oil are of the greatest im-
portance in road building and must be kept
within certain limits to insure success.

Viscosity Tests

The Engler viscosimeter is used in test-
ing the oil, and the maximum allowable
limit is a specific viscosity of 100 at 212
deg. Fahr. It has been found that a very
viscous oil will not readily absorb the
screenings, nor will it build up a wearing
surface of sufficient thickness to protect the
concrete base. Also, it is difficult to secure
proper penetration with a very viscous oil,

even when it is heated to a high temper-
ature and applied under pressure. An-

THIS APPARATUS MEASURES THE STICKINESS
OF OILS

other point given special consideration is

that the oil must be sufficiently adhesive to

securely bind the wearing coat to the con-

crete base, so that each little piece of rock

making up the wearing coat will be held

tightly cemented to its neighbor.

Device for Testing Adhesion

In order to determine directly the sticki-

ness or adhesive property of road oils, and
to establish a basis for comparing them, an
attempt was made to develop a mechanical
device for gaging their adhesive quality.

Experiment finally resulted in the appa-
ratus shown in the accompanying illustra-

tion, which is known as the Osborne ad-

hesive machine. In principle, the device is

a journal "lubricated" with the oil under
test and operated by a constant pull of a

given weight causing an outer cylinder to

revolve. The time required for three com-,

plete revolutions of this cylinder is taken

as the measure of the adhesiveness of the

oil. A constant given temperature is main-
tained by means of water flowing through
a fixed cylinder, or axle.

The fixed cylinder is 2.00 in. in diameter,

and the outer cylinder, or collar, 2.01 in.

in diameter. The fixed cylinder consists

of a hollow drum with an inlet and outlet

pipe through which circulating water
maintains a temperature of 77 deg. Fahr.

The oil to be tested is applied to the outer
surface of the fixed cylinder and to the
inner surface of the collar, after which the
collar is slipped over the fixed cylinder. A
cord is attached to the collar and wrapped
around it, and a three kilogram weight is

attached to the end of the cord. The down-
ward pull of the weight forces the collar to
revolve, and the time in seconds required
for three complete revolutions is the meas-
urement of the adhesiveness of the oil.

Variations of Quality

An evidence of how much the oils vary
in adhesiveness is shown by the results of
the road oils tested in which there is a
range of 180 to 1700 sec. This wide varia-
tion is found in oils all of which fall within
the classification of 90 per cent of 80 pene-
tration asphalt. It has been found that
there is no uniform ratio of the adhesive-
ness to the viscosity. For example, of two
oils having the same viscosity one was
found to be five times as adhesive as the
other.

A minimum adhesive test of 300 sec. is

required of the road oils to be used on Cali-
fornia highways. To give some idea of
what this degree of adhesiveness is, it

might be said that the balsam compound
used on a common type of fly-paper has an
adhesive test of about 250 sec.

Assurance of uniformity and relief from
delays to construction work due to testing
each number of separate carload shipments
of oil are secured by buying the oil in

large orders of from 3000 to 5000 bbl. at
a time and holding it under seal in large
tanks to be drawn on as ordered. The road
oil plant is carefully inspected as to uni-
form temperature while the order is being
filled, and frequent samples are taken day
and night and tested to check the uniform-
ity of the oil.

Upon requisition, oil cars are filled from
the tank in the presence of an inspector
and are shipped by rail to the contract.

From the railroad car the oil is drawn
into standard motor truck cars of about
1000-gal. capacity, from which the oil is

applied to the road under pressure and at

a temperature of about 300 to 350 deg.

Fahr.

The standard practice on the California
highway system is to apply two coats of

V4 gal. per square yard each to the concrete
base. Each coat is given all the screenings

it will absorb and the first coat is opened
to traflSc or rolled, according to conditions,

before the second is applied. This treat-

ment takes about 100 bbl. of road oil per
mile of 15-ft. roadway.
The work of the California Highway

Commission is being carried on under the

direction of Austin B. Fletcher as high-
way engineer, and the testing department
is under the direction of Clarence B. Os-
borne, geologist for the commission, who
invented and patented the device for ad-

hesive tests.

The Typhoid Death Rate for Chicago
during 1914 approaches those of London
and other European cities. The final

statistics, just compiled, indicate a death
rate of 6.97 per 100,000. The total num-
ber of cases verified was 1181, of which
56.4 per cent were hospitalized and 25.4

per cent were cases in which the infection

was contracted outside the city. This fig-

ure is 5 per cent less than in previous

years. Contact cases numbered 83 and in

849 cases there were positive Widals.
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Distribution of Vertical Soil Pressures
Tests at Engineering Experiment Station of Pennsylvannia State College

Have Been Extended to Embrace Greater Loads and Several Kinds of Soil

By J. A. MOYER
Acting Director, Eneineering Experiment Station, Pennsylvania State College

WITH the object in view of developing

some practical mathematical formulae

which will be useful to the practical de-

signer of culverts, arches and subways,

the investigations of the vertical pressures

due to the loading of sand and other soils

on such structures, being conducted by the

Engineering Experiment Station of Penn-

sylvania State College, have been continued

since the last report was published. (See

the Engineering Record of May 30, 1914,

page 608.) The results of the tests thus

far indicate that the per cent of transmis-

sion increases with the increase of load,

above the surface of the soil as required

for the various depths.

Method of Conducting Tests

In conducting these tests a uniform
method of procedure was adopted. A piece

of canvas was spread lightly over the weigh-

ing strip to prevent the soil from running
through the %-in. spaces between the

weighing strip and the box. The soil was
then shoveled in and leveled off at a certain

depth. The loading strip was firmly em-
bedded by hand pressure so as to have a

good bearing area. The jack was then
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FIG. 1—PER CENT OF LOAD TRANSMITTED FOR DIFFERENT DEPTHS OF SAND
Loads, varying from 1400 to 5500 lb., applied on 12 x 12-in. area; weighing area 12 x 12

that for depths of earth greater than

2 ft. this per cent of transmission is always

less than twenty, and that for eccentric

loads it is always less than twenty when
the loading strip is not over any part of

the weighing strip.

The data reported in the previous article

related to tests with sand in quantities

making only moderate loadings. The pres-

ent paper deals entirely with results ob-

tained when the loading was carried as

high as 6 tons.

The apparatus used is shown in the photo-

graph. It consisted of a large wooden box,

6 X 12 ft. supported on concrete piers by
means of I-beams and joists. In the center

of the floor of the box there was an open-

ing 121A in. square, into which the weigh-
ing strip or "block," measuring 12 x 12 in.,

was placed. The load on this weighing
strip was supported on a large Standard
platform scales as shown. A "restricting"

box, R containing the soil tested surrounded
the weighing strip. In the tests here re-

corded the size of this box was 41/2x9 1/3

X 5 ft. deep, as compared with one 3x4x4
ft. deep in the previous tests. The loads

were applied by a calibrated hydraulic jack,

J, exerting its load on a wooden strip 12 x

12 X 3y2 in., which rested on the surface

of the soil. The jack was blocked up so that

it acted against an overhead I-beam. The
tension rods, T, were threaded to permit

ready adjustment of the height of the beam

placed in position and blocked up against

the I-beam. A dead-load reading of the

platform scale was taken and loads were
applied and readings of the scale beam
noted for various loads as indicated by the
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FIG. 2—RELATION BETWEEN MAXIMUM BEAR-
ING POWER AND DEPTH OF SAND

gage up to the capacity of the apparatus,

or to a point when the loading block sank

into the soil as fast as the load was applied.

The difference between the two scale read-

ings—before and after applying the load—

-

gave the amount of pressure transmitted

through the soil. One hundred times this

difference divided by the known weight of

the load determined from the calibration

curve gave the percentage of the load trans-

mitted vertically through the soil. The
distribution of this transmitted pressure

was readily determined by varying the po-

sition of the loading strip. To make sure

that the loading strip would sink evenly

into the soil great care was exercised in

preventing the jack from getting out of

plumb. Whenever uneven sinking occurred

the test was discontinued and run over

again. Throughout all the tests the method
of applying the load was precisely the same
as that employed in calibrating the jack

and gage.

Sand Tests

A series of tests was run on dry sand

for the purpose of determining the effect

of the size of the "restricting box." The
size of the box used for this purpose in

the previous tests reported was 3x4x4 ft.

deep. In the present series this size was
increased to the larger size above men-
tioned. Suitable bracing was provided in

order to prevent the sides of the box from
bulging when large pressures were used.

apparatus used in measuring DISTRIBUTION OF SOIL PRESSURES
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The sand used in these experiments was the
same as that used in the former experi-
ments, namely, clean, dry river sand, of
medium sharpness—a typical brown build-
ing sand. The following depths of this
sand were tested: 3, 6, 12, 18, 24, 36, 48
and 59 in. For each depth the eccentricity
of the load was varied from to 42 in. both
right and left. The loads,were applied in
increments of 1000 lb., as indicated by
the gage on the hydraulic jack, up to the
point where the loading strip sank into
the sand as fast as the load was applied.
As determined from the calibration curve
these loads varied from about 600 lb. to
between 2200 and 6000 lb. according to the
depth of the sand.

The curves in Fig. 1 show the distri-

bution of the vertical component of pressure
due to a concentrated load. The points
plotted are the averages of all the results
obtained for a given depth of sand and a
given eccentricity of load. On the average
about eight observations are represented
by each of these points. The calculated
percentages of transmission lie for the most
part well within 10 per cent of the mean
value, as in the previous tests. It will be
noted that as before there was a very
marked change in the per cent of trans-
mission when the eccentricity of the load
was equal to the width of the weighing
strip, and at this point the maximum value
was 13 per cent. For greater eccentricities

'

this value was never exceeded. By com-
paring the results of the present tests with
those of the previous ones it will be readily
seen that the size of the restricting box does
not make any appreciable difference.
The maximum bearing power of the sand

decreased with the depth of sand, as shown
in Fig. 2, the plotted points in the curve
being the averages of the maximum loads
that could be applied at zero eccentricity.

This was possibly due to the fact that the
sand had more opportunity to flow at the
greater depths. Furthermore there was a
distinct tendency for the percentage of
transmission to increase as greater loads
were applied. The point is well illustrated
in Fig. 3. Curve A shows the maximum
values for sand obtained by averaging the
results for the two highest loads that were
applied. These loads averaged from 3000
to 5000 lb. per square foot. Curve B shows
the results obtained in previous tests under
the same conditions, but with loads up to
300 lb. per square foot only.

Tests op a Clay Mixture

It seemed desirable to investigate a soil
having a high degree of tenacity, as opposed
to sand, which has practically no tenacity.
Accordingly various mixtures of clay, loam
and sand were tested for tenacity in the
soils laboratory of the School of Agricul-
ture. The mixture which appeared to give
maximum tenacity, and which was therefore
used, consisted of 85 per cent clay, 10 per
cent sand and 5 per cent loam. Technically
the soils may be described as follows: (1)
Silty yellow clay, containing practically no
gravel; (2) gravelly phase of a silty loam,
containing 22 per cent gravel and (3) brown
river sand (the s^me as in previous tests).

Eccentricity of Load in Inches

FIG. 4—PER CENT TRANSMISSION FOR CLAY
MIXTURE

Loads, varying from 600 to 10,000 lb., applied on
12 X 12-ln. area; weighing area 12 x 12 in.

15 10 5 5 10 15 20
Eccentricity of Load in Inches

FIG. 5—PER CENT TRANSMISSION FOR LOAM
Loads, varying from 500 to 10,000 lb., applied on

12 X 12-in. area; weighing area 12 x 12 in.

The above material was run through a
screen of approximately %-in. mesh and
spread out on the floor. After being thus
room-dried for twenty-four hours the 85-10-

5 per cent dry mixture was made up as
required. The mixing was done by hand
with shovels until a uniform color was
obtained. When ready for testing the mix-
ture had just enough moisture to cohere
slightly when compressed by hand. Some
idea of its tenacity may be gained from the
fact that when the heavy loads were ap-

plied a brick was formed that could be
broken up only by means of a pick. The
following are the chief physical character-

istics of this mixture:

Moisture 11.3 per cent
Weight per cubic foot, loose 83.0 lb.

Weight per cubic foot, packed 103.5 lb.
Angle of repose 38i^ deg.

Meanwhile a new test box for containing

the soil under test had been constructed.

As the two series of tests on sand indicated

that the size of this box did not make
any noticeable difference, the new box was
made as small as possible, but large enough
to obtain the distribution of pressure. It

was 6x2x5 ft. high and was built in two
sections, 2 and 3 ft. high for the sake of

convenience. The lower section of the box
was placed centrally on the floor of the

test apparatus and securely fastened.

The mixture was shoveled into the box

and leveled off at a depth of 6 in. The
method of procedure was exactly the same
as in the sand tests except that the eccen-
tricity of the load was varied from 24 in.

right to 24 in. left, and back across the
soil to the starting point. The first run
was therefore on loose soil. The loads were
applied as before, but in most cases up to
10,000 lb. per square foot, any further
increase being prevented by the capacity of
the apparatus. The depth of sinking was
recorded for each new increment of load.
The depths tested were 6, 9, 12, 18, 24 and
36 in. The application of pressure formed
a "brick" underneath the loading strip.
This compressed mass was not broken up
but was covered by loose soil when it was
desired to increase the depth. In all cases
enough extra loose material (1% to 3 in.)

was added so that at the end of the test
the compressed material was at the depth
recorded.

The curves in Fig. 4 show the distribu-
tion of vertical pressure for various depths
of the clay mixture. It will be noted that
they have the same general characteristics
as the same curves of Fig. 1. Each plotted
point represents on the average thirty-five
readings. In practically all cases there was
quite a regular increase in the per cents
of transmission as the load varied from
600 to 10,000 lb. per square foot, the maxi-
mum loads causing an average increase
of 36 per cent in the transmission as pro-
duced by the minimum loads.

Tests in Loam

The tests in loam were run in exactly
the same way as those on the clay mixture,
but only on 6, 12, 24 and 36-in. depths. The
loam contained enough moisture to cohere
slightly by hand pressure and when the
loads were applied a very solid brick was
formed.
The following are the chief physical char-

acteristics of the loam:

G/avel 22 per cent
Moisture 13.6 per cent
Weight per cubic foot, loose 73 lb
Weight per cubic foot, packed 94 lb.
Angle of repose 40 V> deg

Fig. 5 shows the distribution curves for
the various depths of loam tested. Each
point represents on the average forty-three
readings. As in the case of clay there
was quite a regular increase in thfe per cent
of transmission as the loads varied from
500 to 10,000 lb. per square foot, the aver-
age increase from minimum to maximum
being 47 per cent.

Referring to the distribution curves of
the three soils as shown in Fig. 1, 4 and 5,
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Sand loads varied from 3000 to 6000 lb. per square
inch ; loam, from 8000 to 10,000 ; clay mixture,
from 7000 to 10,000.
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it will be noted that all the soils tested
exhibit the same general characteristics,

namely, a marked flattening of the curves
with an increase in depth of soil, and a

rather sudden bend (in the case of small
depths) at the point where the loading
strip just clears the weighing strip. As
was to be expected, this bend is more
marked in the sand curves; for sand, on
account of its lack of cohesion, has less

distributing power than other soils. A
study of all these distribution curves reveals

the fact that when the loading strip was
not over any part of the weighing strip

the per cent transmission was always less

than twenty.

A comparison of the averages of all the
results obtained for the three soils when
there was no eccentric load corroborates
the original contention that inasmuch as

sand gives practically no arching effect it

offers the worst conditions for loading and
therefore gives the maximum vertical trans-

mission of pressure.

In order to arrive at some definite conclu-

sions in regard to the vertical transmission
of pressure due to external loads, it was

Change of Site Does
Affect Contract

Not

Changing Plans After Annulment of Contract,

However, Relieves First Contractor from

Liability for Excess Cost of Work

By WILLIAM B. KING
Of King & King, Washington, D. C, Member of

the Bar of the Court of Claims

ON JANUARY 4 a decision was made
upon the claim of the California Bridge

& Construction Company, a contractor, for

building a sawmill, boiler house and steel

chimney at the navy yard at Mare Island,

California. The contract was annulled by
the United States for the reason that the
contractor refused to proceed with the work,
because of an alleged change of site by the

United States. The contractor sued the

Government for expenses incurred prior to

annulment; the Government responded by
a counterclaim for the excess of cost over
the original bid paid the contractor who
subsequently did the work.

The court found that the contract did not
provide any fixed site and that the Govern-

of the original contract or specifications the
right to make material changes in the speci-

fications resulting jn substantial alterations

of the buildings as originally contemplated
would be in effect to say that any sort of

changes or alterations could be made after

the declared breach."

The decision is important in affirmation

of the principle that the owner has no right

to charge against a defaulting contractor

the cost of work performed otherwise than
in accordance with the original contract.

Factors in Design of Imhoff Tanks
at Fitchburg

THE factors upon which the design of

the Imhoff tanks at the new sewage
treatment works in Fitchburg, Mass., was
based were discussed March 3 in a paper
before the sanitary section of the Boston
Society of Civil Engineers by David A.

Hartwell, chief engineer of the Sewage Dis-

posal Commission of Fitchburg. There are

five tanks, rectangular in plan, each meas-
uring 30 X 90 ft., with a bottom in the

IMHOFF TANKS IN OPERATION AND SECONDARY TANKS WITH EFFLUENT CHANNEL LEADING TO RIVER

necessary to plot a series of curves from the

maximum values obtained. These maxi-

mum values of transmission, as stated be-

fore, occurred for the highest values of

loads as indicated in Fig. 6. Referring

to this figure it will be noted that for

depths smaller than 2 ft. sand transmitted

the greater pressure, and that at greater

depths the three soils (sand, clay mixture

and loam) gave practically the same per

cents of transmission, which were always

less than twenty. As the loads employed
were such as are usually met with in prac-

tice, the value of these curves will be readily

appreciated.

These tests are being conducted in co-

operation with the Pennsylvania State

Highway Department, under the general

supervision of Willis Whited, bridge engin-

eer of that department. Actual charge of

the work has been in the hands of R. B.

Fehr, instructor in mechanical engineering,

and assistants employed by the Engineering
Experiment Station. Complete data, curves,

and results will be published later in Bul-

letin .11 by the experiment station.

Railway Development in South China
is practically at a standstill on account of

the war in Europe, according to a recent

consular report. Even the work prelim-

inary to future construction has to a large

extent been discontinued, and it is thought
unlikely that there will be any further ac-

tivity until the war is settled, and also, un-

til prospective political troubles in China
are cleared away.

ment was within its rights in locating the
site. It was therefore held that the Govern-
ment had a right to annul the contract on
account of the refusal of the claimant to

proceed. Judgment was rendered against

the contractor on its claim for expenses.

But it appeared that the contractor had
actually delivered material to the United
States which had been only in part paid

for. The court allowed the balance of the

cost of this material in favor of the claim-

ant.

Counterclaim Not Allowed

In considering the counterclaim the court

found that the buildings subsequently

erected differed substantially from those

contracted for with the claimant. It was
held by the court that under these circum-

stances there could be no recovery on ac-

count of the difference in the ultimate cost

and that involved in the original cost. The
court said in part:

"When the Government took over the

work and let a new contract, its rights and
those of the original contractor were fixed

by the law applicable to the rights and
liabilities then existing. The Government
could then sue for a breach of the contract

or could have the work done and charge the

contractor for the cost in excess of the

original contract price. But electing to do

the latter the Government must show that

the work was done by another contractor

under a contract and specifications which
did not materially or substantially depart

from the old contract and specifications. To
allow the Government under the provisions

form of three V-shaped depressions, as de-

scribed in the Engineering Record of
June 6, 1913, page 633. The depth of sew-
age in the tanks is 24 ft. 5 in.

Population Considered

While it is possible to deliver 14,000,000
gal. a day to the disposal works still the
plant was not constructed to treat that
amount of sewage. The population of
Fitchburg in 1910 was 37,826. The average
rate of gain for each 5 yr. for the 30 yr.

from 1880 to 1910 was 21 per cent, and the
average gain for each 5 yr. for the 20 yr.

from 1890 to 1910 was 14.6 per cent. With
an assumed increase of 15 per cent each
5 yr. the population would be 43,400 the
present year, 57,400 in 1925 and 87,200 in

1940. At the present time there are about
35,000 people using the sewers and the
flow is about 3,500,000 gal. It was thought
best to make provision in designing the
Imhoff tanks for a population of 55,000,
which would probably be as many people
as would be contributing to the sewage flow
in 1930 or 1935, owing, to a considerable
number of the people living at locations
without sewerage.

Sludge Capacity

The sludge digestion compartment of
each Imhoff tank was designed to store the
sludge for a period of 6 months on the
basis of a production of 7 cu. ft. of sludge

per day for each 1000 persons.

The sedimentation compartment provides
for a settlement period for different flows

as follows: For a rate of 3,000,000 gal.
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per day, 7.3 hr.; for 4,000,000 gal., 5.5 hr.;

for 5,000,000 gal., 4.4 hr. ; for 6,000,000 gal.,

3.7 hr.; for 7,000,000 gal., 3.2 hr.; for 10,-

000,000 gal., 2.2 hr.; and for 14,000,000

gals., the capacity of the present siphon
line which feeds the plant, 1.6 hr. The
velocity of flow through the tank would be
16.3 ft. per hour with a rate of 4,000,000

gal. ; 20.4 ft. per hour with 5,000,000 gal.

;

24.5 ft. per hour with 6,000,000 gal., 32.7

ft. per hour with 8,000,000 gal. ; and 57 ft.

per hour with 14,000,000 gal.

Concrete Blocks Cover Sew-
age Filter Underdrains

Type of Floor at Fitchburg Plant Provides Open
Area of 43 Per Cent for Drainage and Ven-

tilation of Bed 10 Feet Thick

MOLDED concrete blocks spanning chan-
nels in the floor are the feature of the

underdrainage system in the 2.14 acres of

sprinkling filters at the new sewage treat-

ment works in Fitchburg, Mass. The depth
of stone in the filters ranges from 10 to

with occasionally a load as high as 1000 lb.

In all about 360,000 blocks were used.
The floor of the filter is divided by an

inspection or flushing gallery 410 ft. long
into two equal areas. Each trough or chan-
nel in the filter floor has a port-hole or out-
let into this gallery about 2 ft. 5 in. above
the gallery floor. The troughs or channels
have a slope of 6 in. from the flushing gal-
lery to the collecting drains at the sides
of the filter, the length being about 106 ft.

A 6-in. water main, with pressure about
110 lb., is laid in the gallery to provide
water for flushing purposes.

Placing Broken Stone

The broken .stone in the filter is from
10 to 10 ft. 6 in. in depth and the size was
specified to pass through a screen having
holes 2 in. in diameter and be retained on
a screen having holes 1 in. in diameter.
About two-thirds of the stone used was local

granite and one-third was granite and trap
rock brought to the city by railroad. The
quarry where the local granite was obtained
is located 3 mi. from the filter and the brok-
en granite was hauled in four Alco trucks.

from contractors with first-class outfits.

The idea sometimes expressed that on pav-
ing put in with day labor the cost of in-

spection can be eliminated, is also tabooed
by Mr. Wilson, who considers an inspector
quite as valuable on city work as on that
of a contractor.

Cost of Work
The most important piece of work to be

carried out on the day-labor plan comprised
54,367 sq. yd. of brick and sandstone pav-
ing on West Superior Street, the total cost
of which, including grading, sewer work
and resetting curb, was $128,139. The
work was authorized by four separate or-

ders of the city council. The first order
consisted of repaving an old tar macadam
street from Fifteenth to Twenty-fifth Ave-
nues. The grade of the 56-ft. street was
raised about 2 in. by reducing the height
of the old curb on the lower side from 8
to 6 in. and on the upper side from 10 to

8 in., thus allowing part of the old

macadam foundation to remain. The new
pavement consisted of a 5-in. 1:3:6 con-
crete base, a 1%-in. sand cushion and vitri-

MOLDED CONCRETE BLOCKS SPANNING CHANNELS IN FLOOR SUPPORT
A 10-FT. BED OF CRUSHED STONE AT FITCHBURG FILTERS

AFTER TWO SUCCESSIVE MORNINGS WITH TEMPERATTHJE AT MINUS
8 DEG. FAHR. THE FILTER SURFACE WAS NOT FROZEN

101/2 ft. As described in a paper presented

before the sanitary section of the Boston
Society of Civil Engineers March 3 by Da-

vid A. Hartwell, chief engineer of the Fitch-

burg Sewage Disposal Commission, the fil-

ter floor is constructed of cement concrete

with Clinton wire reinforcement. The floor

drainage consists of troughs or channels

spaced 15 in. on centers and having clear

spans of 11 in. and a depth of 3 in. The
depth of concrete in the floor below the

trough is 3 in. Over these troughs were
placed blocks made of cement and stone dust

to keep the broken stone from falling into

the troughs. The stone dust was a by-

product from the crusher and was used in

preference to sand, which was also abund-
ant at the works.

These blocks were made of 1 part cement
to 2 parts stone dust. They were 17 x 4 x

IVs in. in dimensions and as placed in the

floor the top surface measured 17 in. x IVg
in. This form of floor construction pro-

vides a type having 43 per cent of opening
for drainage or ventilation. The blocks

were cured about 36 hr. in moist air and
three weeks in water. In actual service

each block sustains a total load of less than
250 lb. Tests were made of about two
blocks in every thousand, and they would
break with a center load of 350 to 600 lb.

The stone was screened at the filter as well

as at the crusher. During 1913 the stone

was deposited in the filter by running trucks

and carts directly onto the bed with plank

protection but this method was changed
and all stone placed in 1914 was by track

and construction dump car.

The Fitchburg plant, which was described

in the Engineering Record of June 7, 1913,

page 633, was designed by Harrison P.

Eddy of Metcalf & Eddy, consulting engi-

neers, of Boston.

Paving by Day Labor Receives

Trial in Duluth

PAVING by day labor in Duluth during

the past season was found to cost on

the average 20 cents per square yard less

than that of similar work let by contract

during the same period. According to

John Wilson, city engineer, the success of

the day-labor policy will no doubt mean the

continuation of that method. Mr. Wilson

stater, however, that while he believes it

is possible to secure more satisfactory

work by day labor, he is somewhat in doubt

as to whether, in the long run, work can

be done much cheaper by day labor than if

let in large contracts, thus inviting the bids

fied paving block. The distribution of cost
was as follows: Grading, $6505.95; paving,

$61,126.64; resetting curb, $619.99, and
sewer work, $406.43. The paving, exclu-

sive of grading, cost $2,055 per square
yard. The unit prices of material, deliv-

ered f. o. b. Duluth, were as follows: Brick
per square yard, street measurement,
$1.10; sandstone, $1.65; cement, $1.93 per
barrel, less 40 cents for return of sack;
gravel, $1.10 per cubic yard; concrete sand,
80 cents per cubic yard, and cushion sand,
60 cents per cubic yard. Labor was ob-

tained at 22.5 cents per hour for a 10-hr.

day and teams were also obtained for 55
cents per hour per 10-hr. day.

The second order was for a continuation

to the west of five blocks more, replacing
an old cedar-block pavement, all visible evi-

dence of its presence having disappeared
some years ago. The cost per square yard
averaged $2.06. The third order consisted

of about 521 sq. yd. on Garfield Avenue and
averaged $2.11 per square yard. The
fourth order extended the work of the first

order three blocks farther east. Due to

the grade and also because the pavement
from Twelfth Avenue easterly was of sand-
stone, that material was used from
Twelfth to Fourteenth Avenues, and brick

from Fourteenth to Fifteenth Avenues.



334 ENGINEERING RECORD VOL. 71, No. 11

The sandstone comprised in all 6039 sq. yd.
and the brick 2153 sq. yd. The cost per
square yard of the former was $2.86, while
that of the brick was $2.15. Some of the
additional cost of the sandstone was due
to the difficulty in maintaining traffic and
also to bad weather conditions.

The sandstone pavement consists of a 5-

in. concrete base, 2-in. sand cushion and
sandstone block from 10 to 16 in. in length,

from 4 to 6 in. in width and from 6 to 7 in.

in depth. Sand filler was washed into the
joints until about one-half full and the

remaining space filled with 1:2 grout.

Before laying the brick the sand cushion
was rolled and the grouting prepared and
applied according to the National Paving
Brick Manufacturers' specifications.

Mr. Wilson states that it was difficult to

get the foreman to realize the importance
of quickly following the first course of

grout with the second, and keeping it thor-

oughly wet until hardening had taken

place. He also found that there was a ten-

dency to rush this part of the work and
keep far too close to the roller.

Lackawanna Passenger Terminal at Buffalo
New Station Will Occupy Different Site and Will Be Double-Decked,

Upper Level Being Carried on Reinforced-Concrete Structure

REPLACEMENT of the Buffalo passen-
ger terminal of the Delaware, Lacka-

wanna & Western Railroad at the foot of

Main Street, outgrown by the company, by
a commodious terminal on the opposite side

of the street is under way. The new sta-

tion will be a double-deck structure, the

six station tracks and Bush trainshed on
the upper level being carried on reinforced-

concrete columns, and the lower level being
given over to baggage and express. The
station building will be on the east side of

Main Street, south of Ohio Street. One
track on each level will lead past the station

to the freight house and coal docks west of

Main Street. To provide sufficient width
for the layout Ohio Street has been moved
northward for a length of three blocks, and
several streets have been abandoned.

Comparison of the old and new layouts

is afforded by the illustrations. The pres-
ent station occupies a triangular piece of

land on the west side of Main Street. It is

served by two tracks only, which reach it

with the aid of a very sharp curve between
Washington and Main Streets. Directly
opposite the old station, fronting on the
Buffalo River, is the Lake freight house
for Great Lakes traffic, served by five tracks.

To the westward, at the mouth of the river,

are the company's coal docks, which are
reached by the freight track past the sta-

tion. The present tracks are in the streets

at grade and the entire layout is badly
cramped, although its advantageous posi-

tion along the waterfront has caused the

company to decline to join with the other

railroads entering Buffalo in a union station

at a site more convenient to the other

railroads.

1

MAP OF THE OLD DELAWARE, LACKAWANNA & WESTERN LAYOUT AT BUFFALO—PRESENT PASSENGER

NEW LAYOUT—NEW STATION AND TRAINSHED IN WIDENED SPACE EAST OF MAIN STREET—TWO LEVELS

I

i
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Lack of space has heretofore been an
obstacle in the way of an adequate ter-

minal. It is apparent that the sharp turn

east of Main Street rendered the present

site unsuitable, even if a sufficient area

could be obtained. East of Main Street the

strip between Ohio Street and the river

occupied by docks, warehouses and a city

fireboat slip, was too narrow to meet the

needs. By acquiring the property on the

north side of the street, however, and mov-
ing the street northerly—10 ft. at Illinois

Street, 40 ft. between Indiana and Wash-
ington Streets and 120 ft. at Main Street

—

the desired width was obtained.

Extent of Improvement

The improvement begins just east of

Michigan Street, at which point the new
tracks swing to the south. At this same
point the present tracks, which are elevated

to pass over the Ohio Street yard of the

New York Central Railroad, drop on a 1.87-

per cent grade to the level of Ohio Street.

The two new main tracks will continue on

the high level and at Columbia Street will

begin the spread to the six trainshed tracks,
which will terminate at Washington Street.
A seventh track of the high level will pass
the trainshed and station building and con-
tinue on a viaduct across Main Street to a
connection with the coal docks and also a
back-up connection with the freight house.
The upper-level tracks and the trainshed

will be carried on a reinforced-concrete deck
and concrete columns similar to those of
the Soo line freight terminal in Chicago,
described in this journal Aug. 16, 1913, page
188. This leaves the space on the ground
level available for baggage, express and
warehouse purposes. A switchback ar-

rangement makes it possible to reach this

space with tracks. At Michigan Street a
track leads out of the westbound main and
descends on the north side on a 2.69-per
cent grade to the lower level, which it

reaches at Illinois Street. At this point it

switches back under the upper yard, whence
connection is made with the three tracks to

be installed ultimately on the lower level

under the trainshed.

The ramp connection on the north side

continues on the street level along the south
side of Ohio Street, passes under the single-

track viaduct opposite the station building,

crosses Main Street at grade and affords a
connection with the freight-house tracks.

This connection will be used for emergency
purposes only, the high-level connection be-

ing used ordinarily.

Trackage

The track details are not complex. As
the railroad has no suburban traffic and
does not expect to develop any, on account
of the competition offered by electric lines,

six station tracks are deemed ample to care
for all business. A double crossover west
of Michigan Street connects each of the six

with each of the main tracks. Slight read-

justments are required in the connections
to the Liberty Street freight house and the
industries between Mississippi and Illinois

Streets, and to reach the latter a switch-

back movement will be required. Several

team tracks at Ohio and Michigan Streets

will be replaced by others along Elk Street

opposite Columbia Street. Ohio Street will

STATION ON WEST SIDE OF MAIN STREET—NEW NORTH LINE OF OHIO STREET SHOWN IN DOTTED LINES

OF TRACKS, PASSENGER TRACKS ON UPPER LEVEL, SERVICE AND FREIGHT TRACKS ON LOWER LEVEL
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be closed from the new location of the fire-

boat slip to the junction with Elk Street at

Illinois Street. West of Main Street no
special difficulties are encountered. The
high-level track is crowded somewhat north

of the existing tracks to allow enlargement
of the freight-house layout. The transition

from the high to the low level at that point

is taken care of by short, heavy grades.

Ground Strata

The ground level on the site of the new
terminal before excavation was started was
from 4 to 8 ft. above mean low water in the

Buffalo River. Borings taken at each block

show solid rock to be from 31 to 53 ft. below

the surface, and overlain with from 10 to

31 ft. of quicksand, on top of which are

varying layers of clay, sand, gravel and
made ground. The entire structure will be

carried on wood piles driven to bedrock.

Along the water front a mass retaining

wall is to be carried on a heavy timber plat-

form below mean low water. The type of

construction is similar to that used in the

solid-fill portion of the company's pier 9 at

Hoboken, N. J., but the wall is much heavier

to take care of the additional weight of the

double-deck structure, trainshed and trains.

The Buffalo Dredging Company has the

contract for the substructure. The Hedden
Construction Company, of New York City,

will build the station building, of which K.

M. Murchison, of New York, is the archi-

tect. The work is being done under the

general direction of G. J. Ray, chief en-

gineer of the Delaware, Lackawanna &
Western Railroad. A. E. Deal, bridge en-

gineer, has charge of the design. G. E.

Boyd, division engineer at Buffalo, is in

immediate charge of the construction work.

Dry Rot in Factory Timbers
Proposed Forms of Construction and Specifications

for Timber with High Natural Resistance to Fungus

Progress of Federal Evaluation

SINCE the last review by Thomas W.
Hulme, general secretary of the Presi-

dents' Conference Committee, of the de-

velopments of the Federal valuation work
(see the Engineering Record of Jan. 9,

page 40) Order 10, extending the time

for complying with Order 2 relating

to abandoned property, has been issued

by the Interscate Commerce Commission.
Eleven railroads have been notified that

they will be valued, in whole or in

part, as of specified dates. These roads

are the Ann Arbor; Atchison, Topeka
& Santa Fe (Grand Canyon Line in

Arizona) ; Cincinnati, Hamilton & Dayton

;

Georgia, Southern & Florida; Maine Cen-
tral; Nashville, Chattanooga & St. Louis;

New York, New Haven & Hartford; Penn-
sylvania (lines south of Philadelphia, lines

in New Jersey and Northern Central lines) ;

St. Louis Southwestern ; Savannah & North-
western, and Southern.

The commission, states Mr. Hulme in his

latest report, has under consideration the

issuance of orders requiring the carriers to

report (a) certain classes of leases; (b) a

vast amount of detail information as to

prices of labor and material; (c) informa-
tion in connection with land grants, aids,

donations and concessions as required by
the fifth section of the Valuation Act; (d)

a schedule of industrial side tracks; (e) an
inventory of records such as minute books,

treasurers' books, account books, etc., and
(f) the preparation of inventories by the
carriers when so directed.

A general valuation conference, as noted
elsewhere in these columns, will begin
March 22 at Washington.

THE inspection department of the As-
sociated Factory Mutual Fire Insur-

ance Companies has just issued a valuable
100-page pamphlet on the subject of dry
rot in timber. F. J. Hoxie (engineer
and special inspector for the companies),
who prepared the pamphlet, has made ex-

tensive studies of the subject for some
years. He finds that antiseptic treatment
is fully justified, that certain definite speci-

fications for density and durability are
necessary, and outlines the emergency
treatment of a building suspected of dry-
rot infection. The following is a sum-
mary of the pamphlet, quoted practically

in full:

Antiseptic Treatment Is Worth Cost

In building a paper mill or weaving mill

in which the atmospheric humidity will be
high, antiseptic treatment is well worth its

cost with any timbers now practicably ob-
tainable. A creosote treatment of about
twelve pounds per cubic foot is as good as
anything in practical use for moist loca-

tions where the fire hazard is negligible
and the lumber is to be near or in contact
with the earth, but concrete is generally
preferable to timber in such locations.

A form of construction for one-story and
basement paper mills and weave sheds
which has many advantages, is a concrete
floor, protected steel columns, and a heavy
plank roof. When a concrete roof is used
with high inside humidities in a cold cli-

mate, it is necessary to provide efficient in-

sulating material on the outside to prevent
it from rapidly conducting away the heat
and causing a condensation. A dripping
roof is highly objectionable for most occu-
pancies. A thick wooden roof is the best
heat insulator that can be had for the price.

There are conditions under which it will

be worth while to increase the thickness
of the roof to four or five inches, with this

end in view. In such cases, however, it

will be absolutely necessary to use material
that is thoroughly fungus proofed with
suitable antiseptics. The roof should also

be made sufficiently tight to prevent moist-
ure laden air from passing through cracks
against the cold outer covering where the

condensed moisture will keep the planks

water-soaked.

Treating Roof Planks

Thin plank roofs have been used in a

few cases with fibrous insulating material

on top that can absorb water. The highly

humidified air inside passed through cracks

in the roof boards and saturated the insu-

lating material with water, thereby de-

stroying its insulating power and increas-

ing the tendency to rot in the roof planks.

For roof planks, treatment with cor-

rosive sublimate is undoubtedly worth its

small cost. No experimental data are avail-

able as to the increased life to be expected

from this treatment, but judging from ex-

perience with other uses to which kyanized
material has been put, the life should be
greatly lengthened.

For use on a roof where insulation is

the first consideration, the planks being
made extra thick to secure this end, low-

grade material can be used if it is suffi-

ciently resistant to rot; knots, shakes or

resin pockets would be of little importance

if the material is thoroughly rot-proofed.

In ordinary dry mills, where the average
humidity is 50 per cent, or less, it may
be possible to obtain Southern pine with
sufficient natural resistance to withstand
fungus untreated if sufficient care is given
to its selection. According to present usage
the words "longleaf" and "shortleaf" in

connection with Southern pine lumber are
meaningless. Heartwood in all varieties

is necessary for durability.

Suggested Specifications

The following suggestions for a specifi-

cation are offered for use when Southern
pine timber of an excellent quality is re-

quired. The first two paragraphs are from
the Georgia-Florida Sawmill Association's

specifications:

"For timbers and dimensions there must
show on the cross-section between the third

and fourth inch measured radially from the
heart center or pith, not less than six an-
nual rings of growth, a greater number of

which shall show at least one-third summer'
wood, which is the dark portion of the
rings of growth. Wide ringed material
excluded by this rule will be acceptable,

providing that in the greater number of

the annual rings the dark ring is hard and
in width equal to or greater than the ad-

jacent light colored ring. In all cases there
must be sharp contrast in color between the
spring and the summer wood.
"For sizes where the center cannot be

determined, the following will apply:
There must show on the cross-section an
average of not less than six annual rings
of growth, with not less than one-third

summer wood, and otherwise as provided
for in paragraph 1."

Density.—No part of the material shall

have a density of less than 80 lbs. per cubic

foot when tested by boring 1-in. holes in

the ends of the stick, drying and weighing
the borings and computing the density

from the volume of the hole.

Durability.—Heartwood shall show in all

four faces of every stick and sap wood
shall not extend more than 2 in. from the
corner at any place measured perpendicular-

ly to the corner along the face.

"None of the heart wood shall show less

than 4 per cent of rosin when borings are

taken with a 1-in. bit, dried and extracted

with benzole, the extracted rosin evaporated
until it is not soft or sticky when touched
with the finger at 70 deg. Fahr.
"A further requirement which will be

useful in many cases is that the material

shall be branded with the name and loca-

tion of the saw mill from which it comes."

Mixing Good and Poor Timber

The above specifications will require se-

lected longleaf pine from the butts of trees

and will undoubtedly command a consider-

ably higher price than "commercial long-

leaf pine." It will also be worth a higher
price. It is a grade not known to the lum-
ber trade at present. There is some of it

in the South, but by methods now in use

it is mixed with poorer timber and its good
qualities are lost, as it is not the average,

but the poorest that characterizes the lot.

The place of shipment is no guarantee of

the quality of the stock, as in most places
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where longleaf pine is growing there is

also shortleaf and loblolly.

In some places the proportion of longleaf

is greater than in others. The care and
good reputation of the lumber manufac-
turer is of more importance in assuring

good material than the place of shipment.

Spruce and hemlock are undoubtedly

much less resistant to common timber de-

stroying fungi than good quality Southern
pine heartwood, and it is a safe rule to

avoid the use of these woods without anti-

septic treatment in any except the dryest

locations.

Living Fungi in New Lumber

New lumber frequently contains living

fungi in a latent form which is difficult to

detect. This difficulty is increased by the

common practice at many lumber yards of

planing the stock just before it is delivered.

The only outward manifestation of fungus
in the wood is frequently an inconspicuou.s

brownish tinge. Nearly every lumber pile

on careful examination will show a consider-

able proportion of fungus-infected sticks.

In some cases infection is from tree fungi

that are already dead and harmless. Liv-

ing plants often start growing in the lum-

ber pile, particularly if the weather is

damp, showing lacelike growths between
the sticks when the pile is taken down.
Lumber showing such growths had best be

given an antiseptic treatment if the condi-

tions under which it is to be used are at

all moist.

In several cases serious rotting has been

caused by timber which was water-soaked

by being left uncovered during a long sea-

son of rainy weather, being covered in

without provision being made for drying.

When it is necessary to use such water-

soaked timber it will be well worth while to

hasten the drying as much as possible by

use of the heating system.

Kyanizing can be conveniently done on

the job by constructing a tank of concrete

or plank of such shape that the material

can be packed into it with the least possible

voids. It should be weighted or held down
with bolts so that it cannot float when the

solution is added. This should consist of

corrosive sublimate dissolved in water, one

pound to twelve gallons of water. The
lumber should soak in this solution for a

week, the absorption will vary according

to the quality and variety of the lumber
from 2 or 3 per cent to 40 per cent. Care
must be used in handling the corrosive

sublimate, as it is intensely poisonous if

taken internally.

Treatment for Emergency

When there is any suspicion of dry rot

infection in a building, heating from time

to time to 115 deg. Fahr., for a day or two
by use of the steam heating coils is well

worth the small cost in arresting the prog-

ress of a lachrymans or Conidiophoria in-

fection. In a new building it is particu-

larly useful as it not only arrests these

fungi by the action of the heat, but assists

in drying the timber, and thereby killing

other fungi.

Drying a moi.st basement will arrest

many of the common, fungi that require

about 100 per cent atmospheric saturation.

This can .sometimes be accomplished better

by a combination of heat and ventilation

than by ventilation alone, as the heat re-

duces the percentage saturation where
there is no water supply to keep it up by

further evaporation. It is frequently diffi-

cult to get a circulation of air in a large

basement without fans or other mechanical
means. In some cases air has been taken
from a basement, which was giving trouble
by rotting, for humidifying the mill, thus
getting a return for the power required
for driving the fan.

One pound of corrosive sublimate dis-

solved in twelve gallons of wood alcohol has
been used several times for local or sur-

face infections with fungus. In come cases
this material has been injected into small
holes bored in large beams, and in others it

has been applied to the surface with white-
wash brushes.

Coating Disintegrated Stone

Abutments with Concrete
Repair Work Under Traffic of Bridge of Chicago

8e Western Indiana Railroad Over Chicago

Drainage Canal

REPAIR of the rapidly disintegrating

masonry abutments of the Chicago &
Western Indiana Railroad's four-track

swing bridge at its crossing with the Chi-

cago Drainage Canal has recently been com-

the stone blocks were disintegrated to a

depth of 16 in., while in other places from
2 to 4 in. only were loose. The wing walls

seemed to have sufTered the most, some of

the blocks being entirely destroyed.

How THE Repairing Was Done

First of all the stone work was thor-

oughly cleaned. All loose material was
carefully removed. Every block was pick-

hammer dressed to the hard and solid core;

the entire surface was then cleaned with an
airblast to remove any dust, and the stone

saturated by a stream of water.

At this stage of the work the piers pre-

sented an extremely irregular surface, due
to the different depths of disintegration of

the blocks. The next part of the work con-

sisted in filling the cavities to an even sur-

face line. Owing to the large amount of

material required in most places, several

applications of a 1 :3 cement-gun mixture
were necessary. Then the wall surfaces
were covered with a single layer of Ameri-
can Steel & Wire Company's No. 26 trian-

gular reinforcing mesh. The mesh was
evenly stretched over the stonework and
fastened with y2-in. square steel spikes

BEFORE and DURING PROCESS OF COATING WEATHERED ABUTMENT

pleted without interrupting traffic and at a

much lower cost than would have been in-

curred in replacing the abutments. The
abutments were built about 1900 and con-

sisted of rough ashlar masonry on a con-

crete foundation. Although the masonry
was built with great care, within a few
years after completion signs of disintegra-

tion appeared, due largely, it is thought, to

the action of frost on the porous masonry,

which was originally laid up in cold weather
with stone insufficiently seasoned. During
the last few years the disintegration in-

creased, until in the spring of 1914 the

outside appearance made repair work of

some kind imperative. The problem of re-

placing the piers was a difficult one for the

reaso;; that the bridge carries the main
traffic of the Chicago belt lines and trains

are crossing at exceedingly frequent inter-

vals.

The appearance of one of the piers before

it was repaired is shown in one of the ac-

companying photographs. In some places

driven into the mortar joints from 18 to

24 in. apart. Over and incasing this rein-

forcing mesh 2 in. of the 1 :3 mix were
applied as a final coating.

No repair work was necessary to the

copings, which were in good order except

that the joints needed cleaning and repoint-

ing. The backfill behind the piers was re-

moved by the railroad company and the
rear side of the stonework was thoroughly
cleaned and given a 1-in. 1:3 coat. A strip

about 5 ft. wide adjoining the piers was
filled with crushed slag in order to provide

for proper drainage. The coating, due to

its method of application, is asserted to be
water-proof.

Time Consumed

About twenty working days were con-

sumed for the entire job, although on ac-

count of numerous interruptions as the re-

sult of bad weather conditions the work of

construction, which was started Sept. 14,

1914, was not completed until Oct. 22. The
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working crew consisted of from fifteen to

eighteen men. About 290 bbl. of cement
and 140 cu. yd. of torpedo sand were used.

The Cement-Gun Construction Company,
of Chicago, furnished all materials, labor

and equipment for the contract price of

$2800. Excavating, shoring and backfilling

behind the piers were financed by the rail-

road. Reduced to unit prices the 1:2:4

concrete used in bringing the wing walls

to their proper height averaged $9 per cubic

yard; the front surface, including supply-

ing and placing reinforcement, removing

old surface, filling cavities and placing a

2-in. final coating, averaged 46 cents per

square foot, and the 1-in. coating on the

back piers averaged 10 cents per square

foot.

Liquid Chlorine Reduces Costs

at Bubbly Creek Filters

C. A. Jennings Details His Experience, Giving

Seven Operating Features in Comparison

with Hypochlorite

ONE of the first filter plants to adopt

hypochlorite to disinfect water has re-

cently put in a liquid chlorine outfit. After

a month's experience C. A. Jennings, super-

intendent, in a paper presented recently to

the Illinois Section of the American Water-

works Association, draws the following con-

clusions :

1. There is considerably less labor in-

volved.

2. The absorption of the gas by the water

is more rapid.

3. There is no loss of chlorine and
smaller quantities can be used to accom-

plish equivalent results.

4. There is no deterioration of the

chlorine in the cylinders while in use or

while stored.

5. The changing of the rate of applica-

tion is easily, quickly and accurately accom-

plished.

6. There is no odor of chlorine about the

plant.

7. The cost is considerably less.

There are mechanical features about the

Bubbly Creek filter plant which are peculiar

to it. These features are the enormous
amount of hypochlorite necessary to disin-

fect the water, the poor mechanical means
for getting into solution all of the hypo-

chlorite used, which have resulted in a large

loss of available chlorine and the last per-

tinent features, the irregularity in the

operation of the plant due to a varying con-

sumption and small storage capacity. This
often made it necessary to run one or two
filters for a time and then suddenly in-

crease the number to eight. Naturally the

coagulant and germicide must be propor-

tioned to the amount of water being fil-

tered. Now, while using liquid chlorine,

the regulation of the germicide is much
more simple, accurate and economical than
with hypochlorite.

The ratio of costs during one month's
operation with liquid chlorine with an av-

erage raw water supply and the treated

filtered water as low in bacteria as when
using bleach was 1 to 3 in favor of liquid

chlorine. It is hardly probable that every
plant will show such a large difference in

the costs of disinfection by the two
methods.

New Publications

I'REVENTINO LOSSES IN FACTORY POWER PLANTS.
By David Moffat Myers. Cloth, 5% x 7M.> in. ; 560
pages. New Yorlf, the Engineering Magazine
Company. $3.

Engineering Office System and Methods. By
John P. Davies, M.E., Assoc. Mem. Am. Soc. C.E.
Cloth, 6 X 9 in. ; 544 pages. New Yorlt and Lon-
don, McGraw-Hill Book Company, Inc. $5 net.

The Art of Estimating the Cost of Work. By
Wm. B. Ferguson, Naval Constructor, U. S. Navy.
Estimating costs, especially repair worl< in job-
bing shops. Cloth, 5 X S in. ; 97 pages. New
York, the Engineering Magazine Company. $1.

Descriptive Geometry.—For students in engineer-
ing science and architecture. By Henry F. Arm-
strong, Associate Professor of Descriptive Geom-
etry and Drawing, McGill University. Cloth,
7 X 10 in. ; 121 pages. New York, John Wiley &
Sons, Inc., $2 net.

The Truth About the Conservancy Law of
Ohio. Report of the Miami Valley Flood Preven-
tion Committee, O. B. Brown, Secretary. Paper,
6x9 in. ; 45 pages.
An explanation of the law and the effect there-

on of proposed amendments.
The Flow Over Weirs with Imperfect Contrac-

tions. By G. J. Davis, Jr., Dean of College of
Engineering, University of Alabama, formerly
Assistant Professor of Hydraulic Engineering,
University of Wisconsin. Bulletin 699, University
of Wisconsin. Paper, 6 x 9 in. ; 73 pages.

Plain and Reinforced-Concretb Arches. By J.

Melan, Professor of Bridge Design at the German
Technical School at Prague. Authorized transla-
tion by D. B. Steinman, C.E., Ph.D., Professor of
Civil Engineering, University of Idaho. Cloth,
6 x 9 in. ; 153 pages. New York, John Wiley &
Sons, Inc. $2 net.

Investigation of Flow throdgh Four-Inch Sub-
merged Orifices and Tubes. By L. R. Balch,
C.B., Research Assistant in Hydraulic Engineer-
ing, University of Wisconsin. Bulletin 700, Uni-
versity of Wisconsin. Paper, 6x9 in. ; 31 pages.
Madison, Wis., University of Wisconsin Engineer-
ing Experiment Station.

New York Public Service Commission for the
First District. Annual report for 1913, Vol. 1.

Cloth, 6x9 in. ; 1200 pages ; illustrated. New
York, New York Public Service Commission, First
District.

Contains a 231-page appendix by Robert H.
Whitten on "Public Service Regulation in Great
Britain."

Books Reviewed

Cement for Highways purchased by the

California State Highway Commission
totaled 132,955 bbl. in 1912, 190,622 bbl. in

1913 and 572,066 bbl. in 1914.

Engineering Directory for 1915

Twenty-second Edition. Part 1, cloth, 4 x 7 in.

;

894 pages. $5 net. Part II, cloth, 8 x 10 in. ; 468
pages, $2 net. Parts I and II together, $6 net.

Chicago, the Crawford Publishing Company.

Volume I contains a list, which the pub-

lishers have attempted to make as complete

as possible, of the dealers in, and also the

large consumers of, manufactured products.

The list embraces dealers in mill, mine,

heating and lighting supplies, hardware,

tools and machinery; manufacturers of

these lines who are also consumers of man-
ufactured products; and manufacturers in

other lines, such as the automobile, textile

and fertilizer industries, who are also con-

sumers of such manufactured products. A
list giving the names and addresses of of-

ficers of the trade associations of the coun-

try closes the volume. In the lists of deal-

ers and jobbers for the United States and
Canada information is given as to the or-

ganization of each company, both in form
and personnel, and as to its capital stock

and financial condition. Each item ends

with the name of the buyer for the firm. It

would seem that lists of the larger mine
owners and contractors who are direct buy-

ers of heavy machinery and hardware in

considerable quantities would not be out of

place in this volume. It also seems that if

the list of leading architects of the country
here published is of value to the subscribers

of this work, a list of the leading engineers

of the country would also be worth
including.

Part II of the directory is an additional

volume which is published this year for the

first time. It is essentially a buyers' hand-
book. It contains a directory of the manu-
facturers of machinery and supplies of all

sorts classified under approximately four

thousand headings. A twenty-page index

enables the user to locate the manufacturer
of a line of goods through the trade name of

his product.

Report on the Iron Canyon Project

By the U. S. Reclamation Service, in co-opera-
tion with the Iron Canyon Project Association,
Paper ; 6 x 9 in. ; 147 pages ; illustrated. Portland,
Ore., U. S. Reclamation Service.

The report is devoted to "what is proba-

bly the largest scheme of engineering
development by irrigation now under con-

sideration on the Pacific Coast." The
project contemplates the irrigation of 200,-

000 to 300,000 acres of land on both sides

of the Sacramento River just below Red
Bluff, Cal., and involves at the same time
the flood control of the river and the de-

velopment of from 25,000 to 30,000 hp. The
report, which was prepared by the U. S.

Reclamation Service, in co-operation with
the Iron Canyon Project Association, pre-

sents a comparative study of the dams that

might be built at the proposed site, includ-

ing an arched masonry structure 165 ft.

high. Numerous flow charts are given, as

well as the details of a study of flood con-

trol and navigation problems on the Sacra-

mento River and the power-development
possibilities at the dam site. An interest-

ing feature of the report is a review of the

"possible progress of construction and de-

velopment" year by year through the
13-year period after construction is started.

Unusually complete cost estimates are pre-

sented, going into detail on each of ten

plans which involve total expenditures
ranging from $12,000,000 to $19,000,000.

Elements of Hydraulics
Author, S. E. Slocura, B.E., Ph.D., Professor of

Applied Mathematics at the University of Cincin-
nati. Cloth; 6 X 9 in. ; 294 pages, 210 illustrations.
New York and London, McGraw-Hill Book Com-
pany. $2.50 net.

This book seems to be written for the

use of students only, but its limited scope

and incomplete treatment of the various

subjects makes its value doubtful for those

specializing in hydraulic work. The vari-

ous chapters deal with the subject in an
interesting way and the presentation of

problems taken from such works as the

Keokuk hydroelectric development, the

Catskill Aqueduct, and the New York State

Barge Canal tends to awaken the student's

interest. The most useful part of the book
is the tabular section at the end.

The book is divided into four parts : Hy-
drostatics, hydrokinetics, hydrodynamics
and hydraulic data and tables. The treat-

ment of the first part is by far the best.

In the second part the author has failed to



March 13, 1915 ENGINEERING RECORD 339

point out the applicability of the Kutter
and Bazin formulas to the flow of water
in pipes, and his statement that the ex-

ponential formula v = €^"3" is not accurate

enough to make its use practical, indicates

that he is not familiar with the important
work done by Hazen, Williams and Moritz

and the extent of the use of their formulas.

Under the heading fire-streams only the

experiment of Freemen, from 1888 to 1890,

have been referred to, while Fleming's ex-

periments at the University of Illinois in

1911 have not been mentioned. The chap-

ter dealing with modern siphons mentions
the Barge Canal siphons only, while a num-
ber, better designed, have been described

in technical journals. The mathematical
gymnastics in the chapter dealing with
backwater are interesting, but few engin-

eers would dare try to apply the theories.

This problem is easiest solved by assuming
the shape and figuring the coefficient C
by means of the Chezy and Kutter formu-
las and then cutting and trying until both

formulas give the same result. Another
and more convenient way is that involving

the use of the exponential equation for the

flow of water in rivers. The discussion

on water hammer is too brief, and import-

ant details such as air chambers and surge

tanks have been neglected entirely. The
treatment of draft-tubes is not satisfactory,

but the chapter dealing with the selection

of turbines is unusually well treated.

In several places will .be found inac-

curate statements as to sizes and shapes of

details of existing engineering structures.

Land Drainage
Author, J. L. Parsons. Cloth, 9 x 6 in. ; 165

pages ; 36 illustrations : 22 tables. Chicago, Myron
C. Clark Publishing Company. $1.50.

This is a treatise on the design and con-

struction of open and closed drains, writ-

ten with painstaking thoroughness and
with a marked effort to make it clear to the

understanding of the non-technical mind.
It deals with all of the problems likely to

be met with on land drainage projects, from
the preliminary survey to the contractor's

financing operations. The author addresses

himself to the "young and inexperienced"

engineer, the experienced one, the contrac-

tor and the drainage district official, but

it is probable that the book will appeal to

the first, third and last classes more than

to the second, as in his endeavor to make
himself clear to the beginner he includes

much matter that will seem superfluous to

the experienced engineer. Many of the

tables, too, seem unnecessary in a work of

this kind. Space is given to surveys, de-

sign, maintenance, plans, reports and rec-

ords, cost estimates, the preparation and
enforcement of specifications, division of

costs and assessments, and the quality and
inspection of tile. All are treated with

elaborate fullness.

Water Supplies—Their Purification,

Filtration and Sterilization
Author, .Samuel Rideal, D. Sc, and Eric K. Rideal,

B. A., Ph.D. Cloth, 8 Mi X 6 in. ; 274 pages; illus-

trated. New York, D. Appleton & Company. $2,50.

Reviewed by George A. Johnson

Consulting Engineer, New York City

This book, from the pen of authors well

known in this country is, as stated on the

title page, essentially meant to serve as a

handbook for the use of local and municipal
authorities. For this stated purpose it cov-

ers the ground very well indeed, although
perhaps it is somewhat too technical in

parts to convey the desired thought most
forcibly, quickly and plainly to the readers
it is specifically intended to reach.

In the twelve chapters of which the book
is composed there are discussed in order the
inorganic constituents of natural waters,
animal and vegetable impurities, sources of
water supply, distribution, storage, prelim-
inary purification, sand filtration, mechan-
ical filtration, water softening, and water
sterilization by physical, chemical and elec-

trical methods. Finally there is a chapter
on water analysis and the interpretation of

analytical results. In the appendix there
are numerous tables showing examples of
water analyses, composition of boiler in-

crustations from different waters, order of

the rocks and characteristics of waters de-

rived from them, and examples of metal-

solvent waters.

To cover with completeness such an array
of subjects as noted above would fill not one
but many volumes. It follows, therefore,

that in this book only those features which
appealed to the authors as being most es-

sential were discussed at length. The rest

are covered by more or less brief notes and
references to other publications. This
bibliography, it may be mentioned in pass-

ing, is a good one, as is the subject index.

The chapters on water filtration are too

short to satisfy the reader who is particu-

larly interested in this line of municipal
sanitation. In America in particular this

branch of sanitary science has advanced
prodigiously during the last ten or fifteen

years; but as before stated, it was clearly

impracticable for the authors to do com-
plete justice to this particular subject in a
volume of the size under discussion. Such
opinions as are expressed are fair in the
main, but it is to be admitted that the data
on water filtration are by no means always
brought up to date, which in some ways is

not so surprising in view of the very rapid
advancement of the art in recent years.

The chapter on water sterilization, however,
is handled in a painstaking and quite thor-

ough manner.
Taken altogether the book will be a wel-

come addition to municipal and technical

libraries, and should also prove quite useful

as a textbook. The illustrations and tables

are well selected and arranged.

Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

The Value of Public Speaking

Sir: In a'n interesting editorial of

your issue on Feb. 13, page 190, you have

in no way underrated the value of public

speaking as a means of adding to the suc-

cess of the engineer. However, it seems

that you have made an erroneous state-

ment when you say: "It is impossible

to include instruction in speaking in the

engineering curriculum." One would

hardly think that this is the case. At least

the constructors of the curriculum for the

engineering department of the Johns Hop-
kins University have not thought so, for

an hour a week during the whole of the

second and third years are devoted to vocal

training and forensics.

The study of public speaking is an im-

portant one, so important that it should

be included in the curriculum of every engi-

neering school and not left for the stu-

dent to become acquainted with as best

he can.

Clarence E. Keeper.

Baltimore.

A National "Factor of Safety"

Sir: In reference to the article in your

issue of Jan. 30, page 133, entitled "A
National Safety Factor," and the editorial

in connection therewith, I would like to

bring out some ideas.

It seems to me that the clearest lesson to

be derived from the European situation is

that preparation for National defense is

not a safeguard against war. Surely the

Nations now engaged in the struggle were

prepared to the greatest possible extent.

And equally surely the condition of none

of them (with the possible exception of

England) would be much worse if they had

not been prepared. I am speaking of the

condition of the great majority of the

people.

Is not "National defense" just as much

of a catch phrase in the present discussion

as "vast standing army" and "military

establishment for purpose of offense"? Do
not all of the present combatants loudly

claim that they are acting entirely on the

defense.

Perhaps, if it were possible to organize

an army of defense which would not be

equally effective as an army of offense, such

an organization would be a National safety

factor. But that is impossible. The pres-

ent war seems to have shown beyond ques-

tion that defensive fortifications are not

of any great value without a mobile army
of approximately the same strength as that

of the attackers. And a mobile army is

what is needed in offensive operations.

Another point is that it is not generally

granted that this military responsibility

"must eventually devolve" on the engineer-

ing profession or any other. If we, as

engineers, should be trained in military de-

vices, so should the doctors, the surgeons,

the nurses, the chauffeurs, the telegraph

and telephone operators and, if the rest of

the population are without any special quali-

fications, they should be trained to act as

common soldiers.

I object not so much to any particular

move toward defensive preparation as to

the general acceptance of the theory that

war is inevitable and that we should be
prepared to accept it as such.

M. R. Lewis.
Wenatchee, Wash.

Concrete Columns—Plain, Rodded
and Hooped

Sir: In the Engineering Record of Feb.

20, page 248, there occurs the following

statement in the account of the meetings oi

the Concrete Institute. "Mr. Godfrey
would eliminate the rodded column, replac-

ing it by plain or hooped columns."

There has been a slip somewhere. A very
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considerable portion of my paper was de-

voted to a denunciation of the portion of

the Joint Committee report that allows plain

concrete columns. Here is what the Joint

Committee report says about plain concrete

columns: "For concentric compression on

a plain concrete column or pier, the length

of which does not exceed 12 diameters, 22i/^

per cent of the compressive strength (of

the concrete) may be allowed." On the floor

of the convention I was accused of making
false statements in saying (among other

things) that the Joint Committee report

allows plain concrete columns in lengths 12

times their diameter. I leave the reader to

judge from the above quotation the extent

of my falsifying.

It was even stated on the floor of the

convention that I deliberately ignored the

part of the report that calls for rods in a

rodded column. A still greater part of my
paper was devoted to denouncing the por-

tion of the report that sanctions rodded

columns.

What I do endorse is the hooped column,

but not the hooped column without upright

rods, nor that with "square" hoops, nor that

with widely spaced ties. The column re-

quires three things—the concrete, the up-

right rods and the close-spaced hoops or

coil. It is incomplete without any of these

and is a dangerous element of construction

without the hooping, as proved in number-

less wrecks and in the Edison fire.

Edward Godfrey.

Pittsburgh.

is "steel is iron produced by fusion by any
process, and which is malleable." The
American Civil Engineers Pocket Book fur-

ther adds that "It should be observed that

the percentage of carbon alone is not

sufficient to distinguish steel from wrought
iron." Therefore, since the open-hearth

process is a process of fusion, the product
would be steel even though the carbon were
entirely eliminated.

Some manufacturers are producing a

specially refined open-hearth steel product
which they term "pure iron," and I believe

this term tends further to confuse the two
products. While such a term may be tech-

nically correct as to chemical analysis, the

product should not be confused with genuine
wrought iron produced by the puddling
process.

The steel manufacturers who specialize

in the highly refined product are accom-
plishing much toward getting a rust-resist-

ing product at lower manufacturing costs

than puddled wrought iron. Time tests are

the only true tests, so a comparison of the

relative rust-resisting properties of the two
products under normal working conditions

cannot be determined at this time owing
to the comparatively short period the so-

called "pure iron" has been on the market.
However, there is no doubt of the superior-

ity of the so-called "pure irons" over the

ordinary commercial steel products for

special purposes. Yours truly,

S. A. Roberts,
Salt Lake City. Civil Engineer.

Plate-Steel Scroll Casings for Water-

wheels

Sir: In your issue of Feb. 13, page 202,

you published a description of the turbines

for the Nolachuckey River hydroelectric

plant, in which it is stated that this instal-

lation is believed to be the first in which

steel-plate scroll casings of circular cross-

section have been used. To this we beg to

point out that we designed and built scroll

casings for water turbines of circular cross-

section and decreasing in diameter many
years ago, and have similar installations

running.

We would refer you to the installation at

Seros, Spain, built for the Barcelona Trac-

tion Company, in which four 16,000-hp units

of this type are installed. (See the Engi-

neering Record, Aug. 29, 1914, and Sept. 5,

1914, pages 250 and 279 respectively.)

Smaller units with such casings were de-

signed by us for a number of other instal-

lations.

EscHER Wyss & Company,
Head Office for Canada,

By Th. Seidl, Chief Engineer.

Montreal.

What Is Wrought Iron and

What Is Steel?

Sir: It has come to my attention that

many engineers who specify and use

wrought iron and steel and who are not

familiar with the processes of manufac-

tnre confuse the two, the prevalent opinion

being that any malleable iron which con-

tains carbon is steel, and any malleable iron

which does not contain carbon is wrought
iron. Wrought iron, however, may contain

carbon, and steel may not contain carbon,

or two different samples may show an

identical amount of carbon, yet one will

be wrought iron and the other steel.

The definition of the United States law

^ = [1 -f {2mxyy/' -^ 2m (3)

At the origin

R = l/2m or TO = 1/2R (4)

and equation 1 becomes

y = xy2R (5)

as the equation of the curve. This is the

parabola which has the same radius at the

point of curvature as does the circular

curve. And the curvature is practically un-

changed throughout the portion to be con-

sidered.

In the figure call the distance between

truck centers L and consider AS to be equal

to L. In this figure OS is x and SP is y.

by similar triangles QT : AT = SP : AS—
that is, z: L— (a+ x)= y: L. Substitut-

ing the value of y from equation 5 we get

iL-a) ., . ,
^g^

To Find Maximum Overhang of

Car on Curve at Platform

Sir: It frequently happens that the end
of a station platform extends to a point

very near the beginning of a curve on such
work as subways and other railroads with
elevated platforms. In this case it becomes
necessary to ascertain the maximum side

excess or overhang of the car at the cor-

ner of the platform. The ordinate, z, of

the center line is the same as that of the

edge of the car for all practical purposes.

In the figure, A and P are the truck cen-

ters, O is the point of curve and a is the

distance from the platform to the point of

curvature. For ease of figuring and sim-

plicity of resulting formula the circular

curve will be considered as a parabola with

vertex at the origin 0. The error due to

this assumption is negligible as will be

shown by an example.

The equation of this parabola is

y = mv^ (1)

in which the constant m must be found.

The radius of any curve is given by the

formula

dp

In equation 1 dy/Ax = 2mx, and d'y/dx'

= 2m. Substituting in equation 2 we have

R =[-(W]
(2)

m
z = il/2LR) l{L— a)x'— xf'} (7)

By placing the derivative of z with re-

spect to X equal to zero we get the value

of X which gives the maximum value of z.

dz/dx = (1/2L«)
[2(L— a)a;— 3a;=] =0 (8)

2(L — a)x— Sx'==0 (9)

and
a; = 2(L— a)/3 (10)

The substitution of this value of x in

equation 7 gives, by reducing, the desired

formula for the maximum z. It is

z = 2(L— a)V27Li2 (11)

When the platform extends past the point

of curve the sign of the factor a changes and

there is a plus sign between L and a in the-

numerator.

Several approximations have been made.

These, however, do not introduce any sig-

nificant error, as is shown by the following

example, which is more severe than are any

which are likely to be encountered in prac-

tice. Let /e = 400 ; L, 50, and a, 2. Then

L— a = 48.

log (L— a), 48 - 1.6812412
3

log 2

5.0437236
= 0.3010300

log numerator = 5.3447536

log 27
log L, 50,
log R, 400,

= 1.4313638
= 1.6989700
— 2.60a0600

log denominator = 5.7323938

log z = 9.6123598— 10
= 0.40960

Considering the circle in its true form
and placing the forward truck 32 ft. to the

right of the point of curvature, and using

other data as before, we can calculate the

exact value of z for this spacing of the car.

The 32 ft. is the value of x from equation

10. This correct value of z is 0.40997. It

will be seen that the error due to the ap-

proximate formula is in the fourth decimal

place even with this extreme example. Or-

dinarily the error would be hard to detect.

The formula is presented for what it

may be worth. It is easily handled and is

sure to be satisfactory. And it is far more
accurate than the clumsy and slow method

of trying a paper plan of the car, cut to

scale, to the plotted curve and marking off

the overhang for various positions of the

car, which method is subject to errors of

an inch or more unless considerable time

and care are used in the process.

Leonard C. Jordan,

Principal of Civil Engineering Department,

Heffley Institute.

Brooklyn.
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Superintendents Can Save Money
by Short Time Studies

By ALLAN C. HASKELL
Principal Assistant Engineer, Construction Service

Company, New York

A SUPERINTENDENT on construction

work can bring about considerable sav-

ing by making short-time studies of the

different operations under his control, and
correcting on the spot any faults brought
out by the study. The great value of a

time study made while work is in progress

is that a few moments' figuring will fre-

quently show up defects which may be

remedied immediately, whereas the usual

method of completing reports after the job

is done makes it impossible to use this fea-

ture of the information gained unless very

similar work is undertaken on the next job.

This seldom happens, as the details of

handling construction work vary greatly

even with companies who follow only one

line of work.
The following time study is given as an

illustration of how such work may be done,

and was made by the writer on an excava-

tion job which was being handled with
wheel-scrapers. That this study does not

show any great defects does not render it

less important, as, having made it, the

writer knew at once beyond question that

this part of the work was being well done,

and could turn his attention without hesita-

tion to some other feature.

This, summed up, means that it cost per

cubic yard, 3 cents a hundred foot to haul

the material, and 5.3 cents per cubic yard
to load and dump it. These figures, com-
pared with others made on wheel-scraper

work by the writer, showed that the teams
were maintaining a good average speed.

The analysis showed some irregularity in

Time Consumed in Various Operations
Waiting at Transport- Dump- Transport-
loading Load- ing, Ingand ing,
point ing loaded turning empty
Sec. Sec. Min. & Sec. Sec. Min. & Sec.
15 30 1 55 25 2 5
15 .30 2 30 20 2 10
95 16 2 2 17 2 5
30 25 2 52 28 2
25 25 2 58 22 2 10
85 25 2 25 33 2 7
30 20 2 10 25 2 25
15 30 2 55 25 2 20
35 32 3 5 23 2 15
50 20 2 50 20 2 15

Av. 40 25 2 34 24 2 11
Length of haul = 570 ft. Av. load = 10 cu. ft. =

0.37 cu. yd.
Speed, loaded = 570 4- 2.57 = 220 ft. per min.
Speed, empty = 570 H- 2.19 = 260 ft. per min.

Length of day = 10 hr.
Total time of round trip = 6 min. 14 sec. = 6.23

min.
Time in transit = 4.75 min.
Other time = 1.48 min.

Cost
Crew, 7 scrapers (2 horses and driver) at

15.50 J38.50
1 snatch-team (3 horses and driver) at

$7.50 7.50
1 loader at ?2.25 2.25
1 dump man at $1.65 1.65
1 foreman at $5 .< 5.00
1 water boy at $1 1.00

Total $55.90

Cost of one scraper per day $7.99
Cost per round trip per scraper = $7.99 x 6.23/

600 = 8.3 cents.
Cost per cubic yard = $7.99 x 6.23/(600 x 0.37)

= 22.4 cents per yard.
Cost of hauling 1 cu. yd. 100 ft. = 22.4 x 4.75/

(623 X 570) = 3 cents.
Cost for loading, dumping and waiting = 22.4 x

1.48/6.23 = 5.3 cents per cu. yd.

waiting at the loading point, however, which
was eliminated by spacing the scrapers more
evenly and not permitting them to reach

the loading point or the dump in a bunch.

Transformer Motor Truck Aids

Drilling on Sun River Project

ATRANSFORMER mounted on a motor
truck, which also carried a portable

Fort Wayne drilling outfit, was used with

a great saving of time in making the rock

cut for a 45-mi. canal of the Sun River

irrigation project in Montana. The Gov-

ernment paralleled the canal with a 16,500-

volt transmission line supplying current

for the use of the excavating contractors.

The work was of such a nature that drilling

TRANSFORMER AND DRILL AT WORK

at several widely separated points could be

taken care of by one outfit, if that outfit

could be moved and set up in a sufficiently

short time. The problem was solved by
mounting a transformer, which took cur-

rent at 16,500 volts and reduced it to 220

volts for the use of the drill, on a motor
truck, which transported the whole outfit

from place to place as it was wanted. This

outfit, which is shown at work in the ac-

companying cut, was called on to drill

holes 20 ft. in depth. Its operation is said

to have materially reduced rock excavation

costs on this contract.

Men Carry Suspension Cables After

Mules Fail

THE United States Forest Service in

building a small suspension bridge over

Thunder Creek in the Washington National

Forest was obliged to resort to man-power
to get the suspension cables to the site.

The bridge, which has a 96-ft. span, was
built 25 ft. above the water, and was de-

signed to carry a very heavy snow load.

All the material for the bridge had to be

packed on mules for 30 mi. over a mountain
trail, part of it along the edge of the Skagit

River being so rough as to merit the name
of Goat Trail. The two suspension cables,

which were 1% in. in diameter and 200 ft.

long, weighed 1170 lb. each. These cables had
a steel center, and were rather inflexible.

This made it impossible to load properly

the cable on mule back, and the cables

downed all five of the mules which attempt-

ed to carry them over the last 13 mi. to

the bridge site. The cables had each to be

carried the rest of the way by twenty men,
each of whom packed about 10 ft. of it on

his shoulder. Both cables were taken over

the Goat Trail without accident, but it is

said that money could not hire any member
of the party to make such a trip again.

MOTOR TRUCK SAVES TIME IN CARRYING TRANSFORMER AND DRILL TO WORK

Tide Helps Replace Spans on Har-

lem River Bridge

ANEW approach span on the south end

of the Second Avenue elevated bridge

over the Harlem River in New York City

was floated in place early on the morning
of Feb. 22. Track on the old span was cut
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BARGES READY TO LIFT OLD SOUTH APPROACH SPAN AND NEW SPANS ERECTED ON FALSEWORK BELOW BRIDGE

The near span in the right view replaced the old span in the left. Two barges floated into bays in the talseworli under the new span may be seen in position

at 2.07 a. m., and the first train, north-

bound, crossed the new span at 6.56 a. m.
The new north and the new south ap-

proach spans had been erected, complete
even to the track, on falsework on the Man-
hattan bank a little below the bridge. Two
bays in the falsework under each span were
left for the lifting barges. These barges
were floated beneath the south approach
span, and at low tide on Sunday afternoon

were blocked up close against the span. The
bearing of the new span was on twelve sand
jacks, having a drop of SVo ft. The span
floated clear as the tide rose, and was towed
upstream by tugs and lashed side by side

with the old span, the barges under the

old span being end to end with those under
the new. This left a space of about 30 ft.

between the old and new spans.

It was not desirable to lift the old span by
tide action alone, as traffic had to be main-
tained over it until 2 a. m., which was prac-

tically high tide. Accordingly the lift was
made with six 60-ton hydraulic jacks. As
soon as the old span was raised clear of the

piers, the tugs pulled the barges upstream
until the old span cleared the piers and the

new span was not yet over them. Mean-
while, a jinnywink, which had been erected

on an unused track over the south abutment,
was slid to the middle of the bridge and
placed the roller bearings for the new bridge

shoes. These bearings had been previously

brought to the foot of the abutment. This

work took about 15 minutes. The other end
of the span was fixed, and the bridge shoes

rested directly on the masonry.
The two spans were than moved farther

upstream, and the new span tied with hand
lines in approximate position. The great

drop provided in the sand jacks would have

to lift it.

been needed if the tide had failed to reach

the height expected. This sometimes hap-

pens in spite of Government predictions. It

did not occur on this night, however, and
the span had to be dropped 3 ft., which took

it within a few inches of bearing. Mean-
while wire lines and steamboat ratchets had
been run out and tightened. The span was
pulled to exact location with these ratchets

and lowered to bearing. The barges were
floated clear of it at 7.40 a. m.

The old span, which was double-track and

weighed 175 tons, was floated to the con-

tractor's dock below the bridge and dis-

mantled on the barges. The new span is

double-deck, carries four tracks and weighs

375 tons. It is 103 ft. long. The north

approach span was changed in substantially

the same way on the morning of March 7.

The new draw span, which has yet to be

erected, will be placed in the course of the

spring.

The work is being done by the Terry &
Tench Company, Inc., under the direction

of W. F. Cline, superintendent. " It is being

supervised by the engineering staff of the

Interborough Rapid Transit Company, for

which Bernard O'Rourke, assistant en-

gineer, is in direct charge under F. W.
Gardner, principal assistant engineer, and

F. Johannesson, general assistant engineer.

Grouting Boxes for Rubble Road
Shoulders

Rubble shoulders 6 ft. wide, made with

rough-broken granite and grouted with a

1:3 mortar, were laid last autumn on a

concrete road built just north of Atlanta by

Fulton County, Georgia. The grout was

mixed in the boxes shown in one of the illus-

trations. The special feature in their con-

struction is a pair of rockers on one side

so that the boxes can be tipped and the grout

thus more quickly applied. It is then shov-

eled and broomed into place.

Under ordinary conditions gutters of this

type would prove very expensive, but the

convict labor here employed is figured to

cost 40 cents per day per man, that being

the cost to feed, house and care for the

men. Moreover, since the convicts are avail-

able and must be cared for whether working
or not, the economy of the construction is

secondary.

The squares shown in one of the illus-

trations were laid out by the more skillful

workmen, of whom there were only a few,

and filled in by the rest of the crew. This

kept the whole force at work on the block

laying, and at the same time gave as even

a surface as if the whole force had been

skilled.

I

New Jersey in 1891 was the pioneer

State in providing State aid for public

highways, according to the Good Roads
Year Book for 1915 to be issued this month
by the American Highway Association.

Massachusetts and Connecticut adopted

the policy shortly after, but only during the

past 10 yr. has the State-aid policy been

in effect on a considerable scale. About
5000 miles of State highways were com-
pleted in 1913 and about 6000 miles in

1914, so that the past 2 yr. have been re-

sponsible for more than a third of the

entire State highway mileage. The State

highways in America now exceed by 6000

miles the National road system of France.

PAVING BLOCKED OUT BY EXPERIENCED MEN FOR OTHERS TO PILL—THESE BOXES BOCK LIKE CRADLES TO DUMP MORTAR



New York Amends Alien

Labor Law
United States Supreme Court Enjoins Interference

with Alien Labor Pending Final Decision on

Constitutionality of Statute

A bill, which passed both houses of the New
York State Legislature and went to the Gov-

ernor on March 10, permits the employment

of alien labor on State work, and provides

for revalidating all contracts voided under the

old law. The bill was bitterly opposed by

labor leaders. It states that when citizen

labor is "not available" alien labor may be

employed. It is understood that the word
"available" means not only presence at the

job and willingness to accept the scale of

wages, but also physical and mental fitness

for the work required. It is said that if the

bill is interpreted in this way the New York
city subway contractors will have no difficulty

in completing their work. Construction mean-
while has gone forward after a fashion on

practically all the New York subway contracts,

and conditions are now expected to return rap-

idly to normal.
The section providing for the revalidation

of existing contracts requires that the surety

companies on the bonds of contractors for

State work shall be parties to the revalidation

and that application for the modification of

existing contracts shall be made within thirty

days after the bill becomes law. The bonding
companies were made parties to the revalida-

tion merely to make sure that their bonds
would remain in force after modification of the

contracts.

Action of Supreme Court

Meanwhile, on March 4, the Supreme Court
of the United States had granted an injunc-

tion restraining the Public Service Commis-
sion of New York from interfering with the

employment of aliens on subway contracts

pending a decision in the suits carried to the

Supreme Court to test the constitutionality of

the old law. There was some doubt among
the contractors about the effect of this injunc-

tion, and on March 8 Chief Justice White, in

a statement in open court, made it plain that

even if the contractors employed foreign labor

pending the decision of the supreme court

they would have to be paid for the work done
up to that time. The taxpayers attacking thp

old law moved for an advancement of the
hearing in the case, and it is expected that a
date in April will be set.

Washington Ready to Spend Millions

on Highways

The State Legislature of Washington has
granted appropriations for an unusually ex-
tensive road-building compaign, involving the
expenditure of millions. The following tele-

gram from the State highway commissioner
embodies the news of this important work

:

"The State Legislature has just appro-
priated $2,152,288 and reappropriated $153,640
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SEWER SNOW DUMP AT ST. LOUIS—THE WATER
JET BREAKS UP A DUMPED LOAD, PREVENTS
BRIDGING, AND AUGMENTS FLOW IN SEWER

for the construction and maintenance of State

highways and $4,000,000 for construction and
maintenance of other permanent highways.
These amounts will be expended during the

biennium beginning April 1. In addition there

will be expended about $4,000,000 from county

funds for roads and bridges. The above does

not include any expenditures that may be made
within the limits of incorporated cities and
towns."

St. Louis Is Using Improved
Snow Dumps

Director C. M. Talbcrt Tells of Latest Develop-

ments in Use of Sewer Manholes with Water

Jets for Disposal of Snow

The latest form of sewer snow dumps, used

by the city of St. Louis, is shown in the accom-
panying drawing. It represents 6 yr. experi-

ence in varying the size of the openings,

methods of adjusting the cover plates, size of

the water supply pipe and, most important of

all, changes in the location and direction of

the water jet. C. M. Talbert, director of the

Department of Streets and Sewers, has sup-

plied this journal with the following informa-
tion regarding this method for snOw removal:
The water pressure should be at least 25 to

30 lb. and the sewers used for this purpose
should not be less than 2% x 3% ft. In the

larger sewers in St. Louis there has been at

all times a sufficient flow of water to carry
away snow without the aid of the water jet.

The purpose of the jets in the smaller sewers
is two-fold—to break up a load of dumped
snow and prevent it from bridging over the

small sewer and to augment the flow of water
and give it sufficient volume to carry the snow
into the main sewer.

The point in size of sewer on which one
might be able to dispense with the water jet

depends largely upon the flow of water in the
sewer and can be determined only by a trial.

In St. Louis about 8 ft. is the smallest in

which it was possible to dispense with the jet.

St. Louis has thirteen of these dumps
located in the central section of the city, and
expects to increase this number by building
at least two each year until it will be possible

to take care of the entire downtown district

without causing teams to wait in line to un-
load. The sewer dumps also do away with
long hauls to the riverfront, where a large

quantity of snow is now piled and which is

later washed away by the rising river.

Senate to Investigate Arch Patents

The resolution submitted by Senator Bris-
tow authorizing the committee on patents to
investigate the issuing of patents to Daniel
B. Luten passed the United States Senate on
March 1. The committee is given full power
to summon witnesses and administer oaths for
securing evidence and is directed to report the
result at as early a date as practicable.

THE ST. LOUIS SNOW DUMPS REPRESENT 6 YEARS OF EXPERIENCE IN VARYING SIZE OPENINGS, ADJUSTING COVER PLATES,

AND FIXING ON THE SIZE AND DIRECTION OF THE WATER JET
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Western Pacific Railroad's Receivers

Appointed

Frank G. Drum, president of the Pacific Gas
& Electric Company, and Warren Olney, Jr.,

attorney, were appointed receivers for the

Western Pacific Railroad, March 3, by Judge
Van Fleet of the Federal District Court sit-

ting in San Francisco, Gal. In its petition for

a receivership filed with the court, the Equi-

table Trust Company of New York, which

holds the deed of trust to the entire holdings

of the road, asked that Mr. Olney, who has been

the road's chief counsel for several years, be

named as receiver. Judge Van Fleet, in mak-
ing the apjwintments said that he had added

the name of Drum as a receiver for two rea-

sons: First, because conditions of the fore-

closure warranted the ability of a financier as

well as legal talent to adjust its affairs, and
second, because there might be some objection

to the appointment, alone, of the counsel for

the road. The receivers were each placed

under bonds of $100,000.

Holders of Western Pacific interest coupons

due March 1 were refused payment when they

presented their claims. It is stated these

claims will not be presented to the Denver &
Rio Grande, which guaranteed their payment,
and that suit may be brought by the coupon
holders to force payment.

John F. O'Rourke Expresses Appre-

ciation of Alien Labor

At a recent hearing on the suggested repeal

of the New York alien labor law, in Albany,

N. Y., John F. O'Rourke, the contractor, spoke

feelingly of his workmen and of the aliens.

He said in part:

"I haven't heard an American sentiment ex-

pressed by the other side. There isn't a real

bonafide American in the room; we are all

aliens. Some of us came by way of Plymouth
Rock, some by other ports of entry. But we
are all aliens. And there isn't a man here to

speak for the many union men we have been

compelled to let out as a result of the Court
of Appeals decision, although they are paying
their good money to keep these advocates of

simon-pure, non-alien, labor alive.

"I feel very kindly toward recent importa-

tions of the transatlantic steamship com-
panies," he continued after a brief interrup-

tion, "and I frankly recognize the fact that

God Almighty created some of those fellows a

great deal better than he created me. And, if

you want to know about our relations with the

men, why let any one try to do personal

violence to me, and I guarantee there won't be

enough left of him to pick up between a thumb
and one finger if any of my men happen to

be around."

Engineer Suggests State Highway
Work for Unemployed

A comprehensive plan by which the unem-
ployment situation in Oregon may be solved

by means of State highway work was outlined

by H. L. Bowlby, State highway engineer of

Oregon, in his recent annual report. Mr.
Bowlbys' plan favors the establishment of

two road camps situated comparatively close

together, in a part of the State where the

climate is not too severe in Winter. One of ,

these camps to be outfitted similar to a con-

tractor's camp, and the men paid a nominal
wage and furnished good board and bunks.

The other camp to be a stockade camp, with
more or less work for the men to do, and
board given in the proportion of work done.

With these camps established, according to

Mr. Bowlby, all unemployed could then be
given their choice of working in the first camp
and receiving a moderate wage and good food

for their work, or of spending the winter at

the second camp, where they can be kept at

the least expense to the public and not be-

come a nuisance by congregating in large

numbers in the cities. Such an arrangement,
rigidly enforced, it is claimed, would relieve

those who actually are in want, and expos'?

those who pretend they want to work but nevet
get further than the pretension. The schemt.,

it is estimated, would require an appropria-
tion of $100,000 to take care of 1000 unem-
ployed men for a period of sixty days.

The value of the road work resulting from
such an expenditure would not, in Mr. Bowl-
by's opinion, exceed 50 per cent of the re-

sults to be obtained by contract work, but it

is suggested that the cities would be relieved

of a great problem that is difficult to solve
within the limits of a modern city.

Western Advanced-Rate Case

Opened in Chicago
The hearing on the question of higher rate

for forty-one Western railroads was begun
March 4 in Chicago before W. M. Daniels of
the Interstate Commerce Commission. The
application affects more than 98,000 mi. of
road, and, if granted, is expected to bring
about increased revenues amounting to $10,-

000,000 per year.

New Power Transmission Link

Authorized in New York
By approving franchises for the St. Law-

rence Transmission Company to extend its

lines from Norfolk, N. Y., to Hannawa Falls,

there connecting with the Northern Power
Company, and from Massena north to the Ca-
nadian border, and a connection with the

Cedars Rapids Transmission Company of Can-
ada, the New York Public Service Commission,
Second District, has made possible a new link

in the chain of power transmission lines in

northern New York. The franchises do not
allow the company to compete with various
local companies operating in the villages en
route.

New Record of Weekly Traffic

Through Panama Canal
A new record of traffic through the Panama

Canal for a period of a week, under normal
conditions, was established during the week
ended Feb. 21, states the "Canal Record."
Thirty-three vessels passed through, thirteen
from the Atlantic to the Pacific, and twenty
in the opposite direction. Thirty-six vessels
made the trip during the week ended Oct. 27,

1914, but many of these were boats that had
been held back the preceding week on account
of a slide. The previous record under normal
conditions was twenty-eight vessels.

Wants United States to Buy Western

Pacific Railway
Both houses of the California Legislature

introduced a resolution March 9 urging the
United States to buy and operate the Western
Pacific Railway, which recently passed into

a receivership. The resolution declares that
unless the Government buys the road it vdll

become allied with other transcontinental
systems and competition will be destroyed.

The belief is also held that operation of the
road by the Government would afford a test

of the feasibility of Government ownership
of railroad lines.

South Carolina Architects Endorse

Licensing Plan

At the annual meeting of the South Caro-
lina Association of Architects, held at Colum-
bia, S. C, recently, a bill defining the qualifica-

tions of an architect, and requiring an exami-
nation and license to practise in the State,

was unanimously endorsed. A committee
was appointed, composed of two of its mem-
bers, to present the bill to the Legislature.

New Company to Develop Water
Power at Minetto, New York

A method of utilizing a large waterpower
at Minetto, Oswego County, New York, has
been approved by the State Public Service
Commission, Second District. A new company,
the Northern New York Power Corporation,
is to be created to develop the power, the stock
to be taken by the Columbia Mills, Inc., owner
of the power, in part payment therefor. The
new company, in turn, is to lease its output to

the Niagara, Lockport & Ontario Power Com-
pany for use on its Syracuse and other nearby
lines.

The new corporation is authorized to issue

$900,000 of 6-per cent first-mortgage bonds,
paying $350,000 in cash to the Columbia Mills
for its water rights and $455,000 to complete
the hydroelectric development. Capital stock
to the amount of $500,000 is also to be issued
and turned over to the Columbia Mills as the
balance due for the property transferred.
Inasmuch as the Columbia Mills sells a small

amount of electricity to employees and other
neighbors the Public Service Commission rates
it an electrical corporation, but allows it to
hold stock in the newer corporation on the
ground that the Columbia Mills owns valuable
water-power properties which it is not now in

a position to develop.

In approving the franchise for the delivery
of the electric power to the Niagara, Lockport
& Ontario system and the furnishing of the
same to the present customers of the Columbia
Mills, the commission compels the companies
to stipulate that they will not interfere with
the business of the People's Gas & Electric
Company, which is serving the city of Oswego.

Concrete Roads for Lexington

As a result of an inspection of Milwaukee's
concrete roadways. White Guyn, city engi-
neer of Lexington, Ky., will recommend that,

as an experiment, the city pave a few of its

streets with that material this year.

Fame Indeed !

Colonel Goethals has been so highly honored
for his achievement at Panama that it would
seem impossible to do anything further to show
the esteem of the American public. The Engi-
neering Record submits, however, that an an-
nouncement made by Wanamaker's depart-
ment store in New York this week puts the
canal builder among the truly elect. "Goethals
Grit" is the name of a new shade of silk which
this store has originated. The announcement
describes it as: "A new greenish sand color,

not too dark—a distinguished shade for Easter
gowns."

Lest it should lose the possible advan-
tages from the present interest in Panama the
store also announces the following "Panama
shades": Cristobal red, Panama blue, Balboa
green, Culebra green and Pacific gold.

Chicago Engineers Cooperate with

Association of Commerce
That Chicago engineers are alive to the pos-

sibilities of cooperation with commercial or-

ganizations is evidenced by a recent communi-
cation from the division of engineers to the
main council of the Chicago Association of
Commerce. Plans submitted for official sanc-

tion are as follows:

"We intend to make this subdivision influ-

ential by inviting all members of the associa-

tion concerned with engineering matters,
directly or indirectly, to participate in our
activities.

"We are prepared to furnish press articles

for dissemination, through the proper officers

of the association, on engineering subjects of

interest in Chicago.
"We are prepared to give any desired

assistance in shaping public policy, or the

policy of the association, on subjects where
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the ordinary business man will be compelled

to call for expert advice.

"We will impress upon our fellow members
the fact that Chicago is the great central

market for engineering skill and ability, as

much as for any other commodity."

New Building Code Proposed for

Massachusetts

A State-wide building code, creating four

building districts, the first embracing fireproof

buildings only, the second semi-fireproof build-

ings, the third closely built-up suburbs and the

fourth sparsely settled localities, has been filed

in the report of the commission appointed two
years ago by Governor Foss, to investigate the

building laws and fire conditions in Massachu-
setts. This code would be, in effect, a mini-

mum law to be exceeded at local option, and is

designed in such a way that little disturbance

to existing conditions will result. The com-
mission is satisfied that the total expense in-

volved under the proposed code. State and
local, >voHld not be much greater than at

present.

The proposed law brings up to date existing

codes on classified building and construction,

but leaves to local building inspection officials

all responsibility for work within their juris-

diction. The provisions of the metropolitan

fire hazard law, now in force, are extended to

cover the entire State, making the present fire-

hazard commissioner head of one of the new
State building departments. The building in-

spection department of the Massachusetts dis-

trict police will also be embraced in this

scheme.

Chicago Railroads Ordered to

Elevate Tracks

The Illinois Public Utilities Commission
issued an order March 2 for the elevation of

the tracks of the Pittsburgh, Cincinnati,

Chicago & St. Louis Railway, the Englewood
Connecting Railway and the Baltimore & Ohio
Chicago Terminal Railway at Marquette Road,
Sixty-seventh Street, Garfield Avenue and
Fifty-fifth Street, Chicago. The order is in ac-

cordance with an ordinance passed by the city

council April 22, 1912, which was protested

by the railroads affected.

Efficiency Commission Studies

Chicago Water Supply
A comprehensive and constructive report on

the problems of the water supply of Chicago
has been initiated by the Bureau of Public
Efficiency. Alvord & Burdick have been re-

tained to do the work and in co-operation with
John Ericson, city engineer, and other city

officials, is now engaged in preparing a pre-

liminary report to see what direction further
study can be followed with the most profit.

Every phase of the waterworks department
as a whole, including water waste, collections,

accounting, efiRciency, filtration, pumping,
distribution system and future policies will be
touched upon.

Heavy Machinery the Feature of

Chicago Cement Show
An old-timer aptly summed up the eighth

annual Chicago Cement Show, which closed
Feb. 17 after a seven-day session, when he
said, "It has been a heavy-machinery show
and they have had the best buying crowd I've

ever seen." On the first day, as was to be ex-
pected, the percentage of curiosity seekers was
large. This steadily decreased, however, until

within three days after the show opened the
majority of visitors were contractors or con-
struction engineers who were there to see;
and if they found what they wanted they left

orders. The show differed from last year in

that all of the concrete machinery companies

exhibited. The interest In concrete for road
construction and for farm structures was un-
usually keen. New devices were scarce, and
they consisted in the main of minor improve-
ments on several of the machines.
The Universal Portland Cement Company

occupied the eijtire north end of the Coliseum,
and aside from being exceedingly artistic and
attractive its exhibit might be characterized

as educational of every phase of the cement
and concrete industry, from materials to the

finished product. The simplicity of the use
of bulk cement was emphasized by an exhibit

which consisted simply of a shed filled with
cement. The Lehigh Portland Cement Com-
pany had its scenic model of last year on hand.
A feature of the show that follows directly

in line with an editorial in the Engineering
Record of Feb. 6, page 158, was the vast

amount of publicity.

Change of Contract Quantities No
Ground for Suit

The Washington State Supreme Court re-

cently handed down a decision in the case

of Keiburts, Smith & Rountree against the

city of Seattle which held that change of loca-

tion stakes by the city did not relieve the

plaintiff from loss due to a bad bid on work,
the quantity of which was increased by chang-
ing the location. These contractors, who 'con-

structed a reservoir for the city on Beacon
Hill, sued the <Jlty for the sum of $13,080,

which they claimed was due them on the

ground that the city engineers changed the

stakes on the reservoir, compelling the con-

tractors to do much more excavation work than
they had planned upon. Their unit bid on

excavation was an unprofitable one, the con-

tractors claimed, and had been made only in

connection with a bid for refilling the gullies

of the reservoir site. By changing the stakes

the city not only increased the excavation, but
eliminated all refilling. The court decided that

such changes were permissible under the unit

plan of bidding, which is in vogue in many
sections of the coast.

Exposition Attendance' Exceeds

Million in Two Weeks
Official statistics from the Panama-Pacific

International Exposition at San Francisco

show that the attendance for the first 14 days
totaled 1,036,349, a daily average of 74,025,

which is a new record for exposition attend-

ances. It is stated that an average monthly
attendance of 1,000,000 will pay the running
expenses of the undertaking and leave a

margin, but Exposition statisticians estimate

that the attendance will never fall far short

of 2,000,000 in any one month.

Engineers to Discuss Amendments

to New York Constitution

An informal discussion will be held at the

house of the American Society of Civil Engi-

neers in New York on the evening of March 17,

with reference to such amendments to the New
York State constitution as would affect engfi-

neers or their tenure of important State posi-

tions. A constitutional convention will be held

in April, in accordance with the New York
practice of revision at 20-year periods. The
importance of immediate action is, therefore,

apparent. The society has appointed a com-

mittee, consisting of Arthur S. Tuttle, Alfred

D. Flinn and Henry W. Hodge to study the

matter. The primary purpose of the meeting

is to give the committee the benefit of the views

of those interested in the subject. It is ex-

pected that the committee will open the meet-

ing with a statement of what its study of the

constitution and of possible amendments has

disclosed.

All engineers, no matter in what branch of

the profession they are specializing, and

whether they are members of national societies

or not, are urged to attend.

Twenty-five Million Dollars for

Rivers and Harbors

In a substitute for the bill originally pre-

sented to Congress $25,000,000 was appro-

priated for the preservation and maintenance
of existing river and harbor works, and for

the prosecution of such projects, authorized

hitherto, as may be most desirable in the in-

terest of commerce and navigation and most
economical and advantageous in the execution

of the work. In the Senate it was only by
the unprecedented step of awakening the vice-

president at 4 o'clock in the morning that a

quorum was obtained to pass the bill.

Panama Canal Closed by Slide and

Reopened Within a Week
After, being closed for nearly a week to the

traffic of all vessels except those of light draft,

owing to a slide in the Culebra cut, the Panama
Canal was reopened for regular service March
10. Twenty-seven ships passed through—the

record for a single day.

Contractors' Bond Covering Liens

of Mechanics Declared Invalid
The California law which provides for a

contractors' bond covering the claims of

material men and mechanics was held uncon-
stitutional on Feb. 27 by the San Francisco

superior court of that State. The law pro-

vided that if the owner failed to file a bond,

or cause the contractor to file a bond, pro-

tecting liens of mechanics and matc,.ial men
which might arise if the contractor failed to

satisfy the claims of such persons, then the

owner and the structure built for him under
the contract could be held for all such liens,

even if they exceeded the amount of the con-

tract price.

Inland Waterways Association of

California Plans Congress
The annual meeting of the Inland Water-

ways Association of California will be held

in the Exposition auditorium in San Fran-
cisco on March 25, 26 and 27, and is being
arranged as a congress at which over a thou-

sand delegates are expected. The proceedings

are to include a discussion of inland water-

way improvement from both the State and the
National viewpoint. As affecting California,

the subjects will include the promotion of Irri-

gation, reclamation, flood control, power and
storage reservoirs.

A committee of nineteen un.der the direc-

tion of Isidor Jacobs of San Francisco has
been given charge of arrangements, and it is

planned to arrange for the attendance of a
number of National and International authori-

ties on the subjects to be debated.

Flood Prevention Works to Be
Started in Imperial Valley

Upon receipt of news that the people of
Imperial Valley had raised the $100,000 upon
which the expenditure of a like amount, appro-
priated by Congress for flood prevention pur-
poses, was conditional, the Secretary of the
Interior directed Gen. W. L. Marshall, U. S. A.
(retired) to proceed to that location at once,

to start the work, which consists of the con-
struction of revetments along several miles
of the Colorado River and the raising of what
is known as the Volcano Lake levee.

Water-Power Bills Die in the Senate

The conservation measures governing the
leasing water-power sites, the passage of
which was urged by the President, died with
the sixty-third Congress, which ended its ses-

sion March 4. The matter is commented on
in the editorial columns of this week's issue.
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Track Elevation on Big Scale for

Chicago in 1915

The railroads entering Chicago will elevate

98.41 mi. of track and 17.07 mi. of roadbed

during 1915, according to the schedules they

have recently filed with the city. The cost of

the season's work is roughly estimated at

110,000,000. The railroads have filed schedules

as follows: Chicago, Milwaukee & St. Paul,

4.13 mi. of roadbed and 11.16 mi. of track;

Chicago, Rock Island & Pacific, 1.81 mi. of

roadbed and 7.09 mi. of track; Chicago &
Western Indiana, 1.5 mi. of roadbed and 8 mi.

of track ; Pennsylvania, 3.8 mi. of roadbed and

51.47 mL of track; Wabash, 3.08 mi. of roadbed

and 11.44 mi. of track; Illinois Central, 2.5

mi. of roadbed and 9 mi. of track; Michigan

Central, 0.26 mi. of roadbed and 0.25 mi. of

track.

Up to Dec. 31, 1914, the railroads have spent

altogether $76,236,269 in elevating 1,079 mi.

of track and 169 mi. of roadbed in the city.

Granite-Block Pavement Men Hold

Conference

Several weeks ago there was held in Boston

a conference between the manufacturers of

granite block for paving purposes and repre-

sentatives of the skilled laborers who lay them.

This conference was a forerunner of a meet-

ing of wider scope to be held in New York
shortly between the manufacturers of the

block, the owners of the granite quarries, the

contractors who put down such pavements and

those—the skilled laborers—who actually lay

them. I-spectors, representing engineers and

municipalities, will also be invited to partici-

pate in the conference, the object of which is

to insure granite block paving of the highest

quality, by raising standards for the work
from the quarry to the finished street.

The Granite Block Paving Manufacturers'

Association recently organized is taking the

leading part in arranging for the conference.

Big Four Roundhouse at Benton

Harbor Destroyed by Fire

In a fire which started at an early hour on

March 4, the Cleveland, Cincinnati, Chicago &
St. Louis Railroad's roundhouse at Benton

Harbor, Mich., was entirely destroyed. Three

locomotives in the building were badly

damaged. The estimated loss is placed at

$60,000.

Ohio Senate Kills Measure to

Obstruct Conservancy Law
Attempts to cripple the Ohio Conservancy

Law were frustrated on March 10 by the State

Senate, which, by a unanimous vote, has post-

poned the Carver bill indefinitely, thus prac-

tically killing a measure which would have

prevented the Dayton Flood Prevention Com-
mittee from carrying out its plans. The Car-

ver bill can not be presented again in its same
form. There may be an attempt to pass a
companion measure in the House, but it is be-

lieved that further efforts to obstruct the Ohio
Conservancy Law will not receive serious con-

sideration at this session of the Legislature.

News of Engineering Societies

The Engineers' Club of Boston heard Earl

M. Harvey lecture on "Mosquitoes" at a meet-
ing held March 11.

The Engineers' Club of Trenton, N. J., held

its regular monthly meeting March 11. Alfred
Gaskill, State Forester, presented an illustrated

paper on "Treeless Trenton."

The Toledo Society of Engineers will hold a
meeting March 26. Professor Hoad, head of
the sanitary engineering department of the
University of Michigan, will be the speaker.

The Engineers' Club of New York City an-

nounces that the talk on "The Naval Service

Gyroscope" by Elmer A. Sperry which was to

have taken place March 12 has been postponed

until March 18.

The Brooklyn Engineers' Club held a regular

meeting March 11. Frank W. Skinner, con-

sulting engineer, of New York, presented a

paper on "Underpinning, Raising and Moving
Structures," illustrated with lantern slides.

The Vermont Society of Engineers held its

third annual meeting at Burlington March 11.

James Hartness spoke on "Vermont and the

Engineers," and David Williams on "The In-

fluence of the Engineer in the Development of

the Country Through Railroad Construction

and Operation."

The Association of County Road Engineers
of Kentucky elected the following officers at a

meeting held in Louisville Feb. 25: President,

Jacob Strous; first vice-president, W. H. Ed-
wards; second vice-president, W. P. Caldwell;

third vice-president, C. S. Woodward; secre-

tary, J. Frank Grimes.

The Engineering Society of Wisconsin at its

seventh annual meeting, which was held at

Madison, Wis., Feb. 22 and 23, elected the

following officers for the ensuing year: Presi-

dent, C. U. Boley, city engineer of Sheboygan;
vice-president, J. F. McCullough, city engineer
of Fond du Lac, and secretary and treasurer.

Prof. L. S. Smith, Madison.

The Colorado Association of Members of the

American Society of Civil Engineers will hold

a meeting March 13. A. G. Allan will give an
illustrated talk on "A Tramp Across Unex-
plored Country." The talk will describe a rail-

road reconnaissance survey, made in 1903 for

the Grand Trunk Railroad, across a region of

Canada, south and west of Hudson Bay. At
the last meeting a resolution was adopted
urging that engineers support the International

Engineering Congress by becoming members
thereof.

The Western Society of Engineers will hold

an "Electrification Night" March 16, at which
time the subject of railroad electrification will

be discussed by a number of engineers promi-

nent in that work. As the meeting will be held

on the night of the opening day of the Ameri-
can Railway Engineering Association conven-

tion the program has been arranged so that

the subject will be treated from the standpoint

of the steam railroad engineer and operating
officer rather than from the standpoint of the
technical electrical engineer alone. W. F.

Murray, consulting engineer for the New York,
New Haven & Hartford Railroad, will describe

the results which have been secured from the

electrification of 74 mi. of railroad from New
Haven to New York. Edwin B. Katte, chief

engineer, electric traction. New York Central

Railroad, will give an illustrated talk on elec-

tric operation on the New York Central in the

vicinity of New York City. R. Beeuwkes, elec-

trical engineer of the Chicago, Milwaukee &
St. Paul Railway, Butte, Mont., will present a
paper on their 440-mi. electrification project

in Montana and Idaho. It is expected that
George Gibbs, consulting electrical engineer of
the Pennsylvania and the Norfolk & Western
railroads, will also be present to discuss the
problem.

Personal Notes

Ford, Bacon & Davis have been retained

by the board of commissioners of the port of

New Orleans to do all the preliminary work
and to prepare plans for the "river to the
lake canal" to be constructed by that city.

Brig.-Gens. H. F. Hodges and W. L. Sibert,

whose respective promotions in recognition of

their services in the construction of the

Panama Canal were announced in this journal
March 6, will be relieved of their present engi-

neering duties and given details more in ac-

cordance with their new status.

Lieut.-Col. H. C. Newcomer will succeed

General Hodges in charge of the water supply

system of the District of Columbia and in

charge of the river, harbor, and fortification

works in that vicinity. Col. Newcomer is

familiar with these works, having had charge
of them temporarily on two previous occasions.

Gen. W. L. Marshall, U. S. A. (retired) who
has been directed by the Secretary of the In-

terior to take charge of starting the work the

Government has undertaken in connection with

the Imperial Valley irrigation district, was
formerly chief of engineers of the U. S. Army.
Shortly after his retirement, on account of

age, July 1910, he was appointed consulting

engineer to the Secretary of the Interior.

H. E. Hyde, formerly principal assistant

engineer on the Havana sewer system and at

present connected with the engineering and
contracting firm of Young & Hyde, Inc., of

New York and Havana, Cuba, has returned to

this country, and is at present located at Utica,

N. Y. Mr. Hyde has been engaged in engi-

neering work since 1900. He has had charge
of several important works in this country, the
Philippine Islands and Cuba.

B. B. Skinner, formerly assistant superin-

tendent for the Cuban Engineering and Con-
struction Company on the Havana sewers, has
recently become connected with the firm of

Jacobs & Davies, contracting engineers, on sub-

way work in Brooklyn. Previous to his service

in connection with the Havana sewer system,

Mr. Skinner was assistant engineer in charge
of construction of an 1,800,000-gal. reinforced

concrete reservoir for the Department of
Public Works of the Cuban Government.

C. A. Paquette, who has been appointed chief

engineer of the Cleveland, Cincinnati, Chicago
& St. Louis Railway, was formerly chief engi-

neer of maintenance of way of the same com-
pany. Mr. Paquette was born in April, 1872,

was graduated from Notre Dame University
in 1891, and entered the railway service im-
mediately upon graduation. He entered the

service of the company of which he is now
chief engineer in 1902 as superintendent and
was appointed assistant chief engineer in 1906.

Hadley Baldwin has been appointed assist-

ant chief engineer of the Cleveland, Cincinnati,

Chicago & St. Louis Railway. Mr. Baldwin
was born in February, 1867, was graduated
from the University of Michigan in 1893, and
entered the railway service that same year.

He has been continuously in the employ of the

company, of which he is now assistant chief

engineer, from that time up to the present and
had attained the grade of superintendent of
the St. Louis Division previous to this new
promotion.

G. P. Smith, formerly chief engineer of the

Cleveland, Cincinnati, Chicago & St. Louis
Railways, has been appointed consulting engi-

neer to the same road with headquarters at
Cincinnati. Mr. Smith was born March 7,

1859, was graduated from the Institute of
Technology, Worcester, Mass., 1885, and en-

tered railway service June, 1886. He has been
chief engineer of the St. Joseph & Grand
Island Railroad, chief engineer of the Lake
Erie and Western, and was appointed
chief engineer of the road he is at present con-

nected with in 1909.

B. H. Bryant, formerly chief engineer of the
Mexico Northwestern Railways, has returned
to this country from the Central American re-

publics, where he has been locating railroad

lines for the International Railways of
America. Mr. Bryant has been engaged in

railway engineering work for many years and
has been chief engineer and general super-
intendent of many steam railroads in this

country, Canada, and in the Latin-American
republics. He is in Washing:ton, D. C, at
present on a vacation, but expects to resume
active work in the spring.

Joseph T. Richards retired under the pension
rules of the company from the office of con-

sulting engineer of maintenance of way of the
Pennsylvania Railroad, March 1. Mr. Rich-
ards entered the service of the company in
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1869 as a rodman. In 1873 he became chief

engineer of construction and superintendent
of several minor railroads in Maryland. Two
years later he was appointed assistant engi-
neer of maintenance of way, and, from 1877
to 1883, was principal assistant engineer of the
United Railroads of the New Jersey division.

He became assistant chief engineer of the
Pennsylvania Railroad in 1885 and attained
the position from which he has retired in 1913.

Samuel Gausmann, roadmaster of surface
lines, Brooklyn Rapid Transit System, has
resigned to enter business in Brooklyn as a
street railway track and paving expert. He
will specialize in preparing estimates, arrang-
ing contracts and supervising work in this

field. Mr. Gausmann began his railway career
with the Middletown & Goshen Traction Com-
pany 20 yr. ago. He resigned as superintend-
ent of that road in 1901 to go to the Brooklyn
Rapid Transit System as foreman in the way
and structure department. In 1911 Mr. Gaus-
mann was appointed roadmaster of surface
lines.

George A. Ricker, who, as was noted in these
columns, March 6, recently resigned as first

deputy commissioner of highways of the State
of New York, has been appointed consulting
engineer to that department. Mr. Ricker has
been engaged in engineering since 1881. Much
of his work has been in connection with rail-

way lines, both steam and electrical, and, at
different times, he has been chief engineer of
the Niagara Falls & Lewiston Railroad, of the
Buffalo Traction Company, and the Buffalo
& Depew Electric Railroad Company. In 1898
he designed and estimated a $2,000,000 water
power development in Niagara Gorge to utilize

the power of Whirlpool Rapids. He was first

deputy commissioner of highways for a period
of about 2 years.

Obituary Notes

William H. Wallingford, a retired water-
works contractor, of Chicago, died in that city

March 3.

Horace L. Winslow, president of the firm of
Horace L. Winslow & Company, engineers and
contractors, Chicago, died at his home at Win-
netka. 111., March 3.

Arthur L. Reed, civil engineer, of Whittier,
Cal., died Jan. 27. In the Engineering Record
of Feb. 20 his name was given erroneously as
Arthur J. Reid, and the date of his death as
Feb. 3.

Hiram R. Nickerson, at one time vice-

president and general manager of the Atchi-
son, Topeka & Santa Fe Railroad, and later

vice-president of the Mexican Central Rail-

road, died recently at North Wayne, Maine.

Morton Riddle, formerly general manager of

the Florida East Coast Railroad, died in St.

Augustine, March 4. He was born in 1869 and
entered railway service in 1891. At one time
he was assistant chief engineer of the Atlantic
Coast Line and, later, was general superintend-
ent of the second division of the same road.

Civil Service Examinations

New York State.—The Civil Service Com-
mission will hold an examination for the posi-

tion of junior assistant in the engineering de-

partments, salary $901-$1200, April 3.

Examinations Previously Announced

See Eng.
Date Record.

April 14—Civil engineer and drafts-

man; copyist draftsman.
Navy Department;
mechanical draftsman,
Panama Canal Service;

ship draftsman. Navy De-
partment; topographic
draftsman, Panama Canal
Service; engineer, Indian
Service; United States Feb. 6

Steel Corporation Exhibits at Pana-
ma-Pacific Exposition

Twenty-six subsidiary companies of the
United States Steel Corporation have exhibits
at the Panama-Pacific Exposition at San
Francisco. Maps, models and photographs
illustrating various phases of their activities
are the features. The Pittsburg & Conneaut
Dock Company shows a model of Conneaut
harbor with ore vessels entering, leaving, un-
loading ore and loading coal and rails for the
Northwest. The coal mining companies ex-
hibit a model of a modern coal and coke plant,
showing steel head-frame and coal bin, mine
buildings, tracks, miners' bathhouse, mechan-
ically operated Beehive ovens and safety
devices.

Another noteworthy exhibit is that of the
American Bridge Company showing general
types of office building construction.

Advantages Claimed for New Type
of Road Grader

A new road machine, called the Zindorf
good roads planer, grader and ditcher, claimed
to be different from any machine of that
nature hitherto used, has been put on the
market by M. P. Zindorf, of Seattle, its in-

ventor.

By means of a long frame, called a "land-
side," to which a plow is fastened in front,

and a mole-board 12 ft. long, hinged to the
plow mole-board^ the machine is enabled to
keep to a horizontal plane of travel, regard-
less of the unevenness of the ground under-
neath. The mole-board is adjustable as to the

width it will cut, and also to the crown or
degree of slope that is required in the road-

bed. The landside is so arranged that a per-

fect line may be had and an even, horizontal
position is maintained automatically. The
operator has -little to do except pull a lever

back a few notches when it is desired to stop
cutting, and start again by pressing a latch.

Four horses are used in trimming up estab-

lished roads and six in new road construction

where the work is heavy. It is claimed that

the machine will handle 3000 cu. yd per day
in new work, with six horses, an operator and
a driver.

New Form Ties Leave Permanent
Anchorage in Concrete

A new tie for concrete forms which is made
up of a length of heavy wire twisted at each
end to form a sleeve, and two standard %-in.

lag screws, has been put on the market under
the trade name of "Tyscru." The 'A -in.

diameter ties are kept in stock in lengths from

10 to 30 in., and the smaller ties may be had
in 6 to 24-in. lengths. The sleeve on each
end of these ties touches the form, so that the
device acts as both a tie and a spreader.
When the lag screws have been taken out and
the forms removed the sockets in these ties

form very convenient and substantial anchor-
age for finishing construction in building
work. This construction is claimed to be an
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ONE USE FOR NEW FORM TIE

improvement on the familiar use of sleeve-nuts

inside the forms on tie-rods for mass concrete
work. The Tyscru applies the advantages of
the older device to building work, and makes
a further improvement in requiring a smaller
number of parts for each completed tie-rod.

Tyscrus are manufactured by the Unit-Wall
Construction Company, Inc., of New York
City.

Oxyacetylene Equipment Has New
Features

Oxyacetylene welding and cutting equipment
possessing some new features has recently
been placed on the market by the Imperial
Brass Manufacturing Company, of Chicago.
Before entering the mixing chamber of the
torch the oxygen, under high velocity, passes
through a spiral groove which imparts to it

a whirling motion which, it is claimed, causes
it to mix thoroughly with the acetylene, with
the result that a uniform mixture is obtained
before the gases reach the combustion point
A saving of oxygen is thus obtained and, it is

asserted, an increased intensity of welding
flame and greater efficiency in cutting.

The welding and cutting torches are fitted

with interchangeable tips to cover all ranges
within the limits of the process. The needle

ADJUSTABLE GRADER STAYS LEVEL AUTOMATICALLY IN CROWNING ROAD
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valves permit of fine adjustment and are

located so that the operator can make the de-

sired adjustment of the flame with the hand
that holds the torch. All threading and meas-
urements of tips are standard so that new
tips for temporary use may be made from
ordinary brass rods in any machine shop.

The regulators, it is claimed, deliver con-

stant, predetermined volume and velocity of

gas to the torch and, in cutting operations

under high pressure, will automatically shut

off in an emergency.

Three-Fold Improvement on New
Small Mixer

Portability, due to decreased weight through

use of a pressed steel drum, encasement of

engine in a sheet metal housing, and an auto-

matic device on the side loader, which does

away with complicated mechanism in disen-

gaging the clutch are features of the new
7-cu. ft. Atlas mixer exhibited at the recent

Chicago Cement Show. The Novo engine
cylinder is allowed to project through the top

of the sheet metal encasement, thus keeping

reinforced-concrete slabs, but also beams or

girders of any type of end constraint can be

quickly and easily investigated or designed for

bending by this new rule. The spacing and
number of reinforcing bars required can also

be determined.
The rule does not, of course, apply to in-

vestigation for shear, diagonal tension or bond
strength, nor does it include T-beams. It does

solve beams reinforced for both tension and
compression, and includes scales for deter-

mining gage and style of American Steel &
Wire Company's triangular mesh and ex-

panded-metal steel reinforcement.

Benjamin E. Winslow, engineer and archi-

tect, design^ed the rule, which is manufactured
exclusively by Henry W. Tomlinson, Stein-

way Hall, Chicago. The price is $3. The in-

strument is 4 X 10 in. by 3/16 in. thick, of hard
fiber, waterproofed, and weighs about 4 ounces.

plants covering a large part of the country,

has added to his staff the following men, all

formerly connected with the Universal com-
pany: Gordon Wilson, formerly assistant sec-

retary; M. Metcalf, formerly assistant to the

president; C. W. Boynton, formerly inspecting

engineer; L. Wesson, formerly assistant to the

president, in charge of operation and construc-

tion; C. W. Lyon, formerly research engineer,

and J. H. Barbazette, former superintendent

of construction.

I

New Drum on Low-Charging Mixer
The drum of the new low-charging 5-ft.

Koehring mixer is suspended about a central

bearing by a bracket attached to the steel

work, which eliminates two runways, bottom

Trade Publications

The following companies have recently is-

sued trade publications:

Harrison Safety Boiler Works, Philadelphia.

Booklet, 6x9 in., 20 pages, illustrated. The
Sorge-Cochrane hot process system of soften-

ing boiler water.

Zelnicker Crayon Works, St. Louis. Folder
illustrated. Lists the various types of crayon
for marking lumber, steel, railroad ties, stone,

etc.; a contractor's need.

Dayton Pipe Coupling Company, Dayton,
Ohio. Catalog, 5% x 7 in., illustrated. Covers

LEFT MIXER HAS AUTOMATIC LOADER AND ENCLOSED ENGINE— DRUM OF RIGHT MIXER REVOLVES ON CENTRAL BEARING

the Steam which comes from cooling water
away from the mechanical parts and making
it easy to fill. The automatic disengaging de-

vice consists simply of a ball placed on the

cable which comes in contact with the cable

guide and disengages the clutch in the man-
ner of the ordinary freight elevator. The
mixer is manufactured by the Atlas Engineer-
ing Company, Milwaukee.

Portability and Speed Features of

New Car Unloader
A portable car unloader designed to meet the

needs of the contractor has been placed on the

market. A feature of design is the ease with
which it is said the machine can be "knocked
down" and taken from job to job. The boom
which carries the conveying elevator can be
swung to a position so that the elevator gives

a clearance to trains moving along the track.

It is claimed that this rigging and three men
can unload 50 tons per hour. The equipment
also includes a 2-ton steel bin and a 4-hp
engine. The unloader, which is made in two
styles, one stationary, and the other built on
wheels, is manufactured by the Link Belt Com-
pany, of Chicago.

New Slide Rule for Computing Rein-

forced-Concrete Beams
The latest Winslow concrete computing slide

rule is much extended in usefulness compared
with the Winslow rule of similar hard fiber

construction already on the market. Not only

rollers, shafts and bearings and, as a result,

reduces the cost of production. The machine
is equipped with a low-charging chute or

batch hopper, Ideal engine and all-gear drive.

The trucks are standard gage and the wheels
22 in. in front and 26 in. in back. Heavy steel

is used on the discharge chute and mixing
blades. The mixer is manufactured by the

Koehring Machine Company, Milwaukee.

Business Notes

The Universal Portland Cement Company,
Chicago, announces the appointment of C. S.

Fletcher as manager of the sack bureau and

of O. N. Lindahl as chief accountant.

W. H. Day, sales manager of the Interna-

tional Gas Engine Company, a subsidiary of

Power, Mining & Machinery Company, ha.«

assumed supervisory control of the business ot

the International concrete mixer. Mr. Day is

well known in engine building circles, having

been head of the International Gas Engine
Company for many years.

The Troy Wagon Works Company, of Troy,

Ohio, is building a new plant to manufacture
motor truck trailers to accommodate the grow-
ing demand for this product. The new build-

ing will cover 16,800 sq. ft. of ground and will

have a capacity of more than sixty trailers a

week. Three sizes are manufactured, the 1%-
ton, the 2'/^-ton and the 5-ton.

Edward M. Eager, former president of the

Universal Portland Cement Company, who is

effecting the organization of a new company
which will acquire a chain of Portland cement

technically the Dayton complete line of gas,

water, steam and ammonia pipe joints.

C. O. Bartlett & Snow Co., Cleveland, Ohio.

Bulletin 43, 8 pages, 6x9 in., illustrated. Out-
lines Cobasco system for handling materials to

bins and elevations by means of ship hoists.

Blaw Steel Construction Co., Pittsburgh, Pa.

Bulletin 65, 16 pages, 6x9 in., illustrated. An
explanation of Blawforms and how they are

used for concrete sidewalk, curb, gutter and
road construction.

Builders' Iron Foundry, Providence, R. I.

Bulletin, 6 x 9% in., 9 pages. Reprint of

paper, "The Venturi Meter for Sewage
Measurement," by Charles G. Richardson, pre-

sented before the Boston Society of Civil En-
gineers.

Lidgerwood Manufacturing Company, 96
Liberty Street, New York City. Bulletin 32,

9'/4 X 12 in., 8 pages, illustrated. Portrays the

construction plant on the filtration work at

Cleveland depicting the successful use of Lid-

gerwood cableways.

The Austin-Western Road Machinery Co.,

910 Michigan Boulevard, Chicago, 111. Catalog,

10 X 6% in., 66 pages, illustrated. Road build-

ing machinery and equipment of the Western
Wheeled Scraper Company and Austin Manu-
facturing Company types, consisting of

graders, crushers, portable telescope bins,

portable crusher plants, screens, gyratory
crushers, rollers, scarifiers, dump carts and
cars, sweepers, sprinklers, oil distributers,

drags, bucket scrapers and ditch plows, are de-

scribed in detail. The catalog is a road
builder's guide.
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A Hydroelectric Number

FOR the first time in its history the

Engineering Record presents to its

readers a hydroelectric number. There

have been concrete issues in connection

with the cement shows, road issues for

highway congresses, waterworks issues for

waterworks conventions, but never before

a hydroelectric number. The reason for

issuing it is that the country is seemingly

approaching a boom in industrial activities

which is bound to stimulate the construc-

tion of power plants. The death of the

hydroelectric bill in the Senate recently

will, of course, prevent the development of

power on navigable streams and the public

domain, but it will have no influence on the

utilization of other powers. In some States,

unfortunately, the laws are such as to re-

strict materially the development of power,

though legislative activity has been such

this winter that there is hope for a more

satisfactory condition in_ the near future.

At present money is plentiful and legiti-

mate domestic business can be easily and

cheaply financed. That makes the failure

the Federal bills all the more regrettable.

The Engineering Record in issuing this

number hopes to stimulate still greater in-

terest among its readers in hydroelectric

undertakings. The articles have been care-

fully selected from a large number avail-

able, and take rank with the best written

in recent years. The interest displayed

by those to whom a knowledge of the issue

of the number has come prompts the belief

that there will be a demand for a similar

issue every year.

Cohoes Development

FOR years Cohoes, N. Y., has been a

place of interest to the hydroelectric

engineer on account of the distribution of

headwater by a canal system with laterals

at six different elevations and the develop-

ment in small units of powers for a cluster

of mills on the banks of the Mohawk. The
interest, however, was not because of strik-

ing design or high efficiency but rather be-

cause of the intricacy of this canal system

and the quaint layout resulting. These

systems will now be swept away and re-

placed by a centralized station, utilizing

the whole drop between the levels of the

river above and below Cohoes Falls. The
inefficiency, therefore, inevitable in a col-

lection of smaller powers and heads lower

than the maximum available will be much
cut down by the well planned station now
nearing completion. While the replacement

of this very interesting system is the chief

claim for interest in the new plant, it rep-

resents in its various features one of the

most carefully worked out installations of

which this journal has knowledge. A care-

ful reading, therefore, of the article on

page 352 is urged upon those interested

in hydroelectric development. The many
designs which merit special attention can-

not be pointed out here, on account of lack

of space, but due emphasis is given them
in the description referred to. All in all,

the building of the new plant is a most

striking evidence of the improvements in

hydroelectric design since the early days

when the small Cohoes wheels were in-

stalled.

Chemical Tests of Waterwheels

RAPID has been the acceptance of the

chemical method of gaging waterwheel

discharges. Practically unknown—or at

least unapplied—in this country two years

ago, its advantages have won it a high place

in the favor of hydraulic engineers. The
Engineering Record has advocated a more
general adoption of the method and from

time to time has published articles describ-

ing the procedure in detail. In this issue,

on page 358, will be found an article deal-

ing with recent tests of 13,500 and 16,500-

hp low-head turbines, probably the largest

so far tested in this way. The large size of

both intake and draft-tube mouths required

special precautions to obtain a perfect mix

at one end and representative samples at

the other. The main difficulty in the chem-

ical method of testing lies in determining

the degree of concentration of the dis-

charge. The method for doing this was

set forth in this journal. Vol. 69, page 143,

and Vol. 70, pages 208, 246 and 276. Upon
the accuracy of this determination rests

the value of the whole test. As the dilu-

tion in the tailwater is very high, the de-

gree of concentration is difficult to deter-

mine. The work, therefore, should be en-

trusted only to expert chemists. In

incompetent hands the method will prove

very unreliable, and this fact must be thor-

oughly understood by hydraulic engineers

who determine to use the method.

Waterwheel Efficiency

THE article on the chemical method of

testing waterwheels is worthy of atten-

tion not only for the details it gives as to

the application of the method but also be-

cause of the high efficiencies shown by the

single-runner units tested. A turbine effi-

ciency of 93 per cent and an overall

efficiency of the plant of 91 per cent are

unusual, even in these days of skillful de-

sign of mixed-flow, high-speed, high-power

runners. They are not, however, the maxi-

mum efficiencies thus far obtained, as the

wheels in a Southern plant, when tested

about two years ago, developed an efficiency

of 93.7 per cent. The wheels in a large low-

head plant located in the Middle West gave.

when under test a year ago, an overall

hydraulic efficiency of the plant of 91 per

cent. These are records to be proud of and
reflect great credit on American hydraulic

designers.

The Cash Register Decision

DOING business, no matter how large,

is not monopoly. So spoke the United

States Court of Appeals for the Sixth Cir-

cuit in its decision in the cash register

case at Cincinnati last week, reversing the

lower court and remanding the case for a

new trial. While in the earlier case, under

which twenty-six officers of the National

Cash Register Company were sentenced to

fine and jail sentences, some weight was

attached to evidence charging conspiracy

to monopolize the cash-register trade, the

conviction was believed to be chiefly based

upon the fact that the size of the company

made it a monopoly. The clear-cut expres-

sion of the Court of Appeals will be cause

for gratification among all right-thinking

citizens, who could not but look with fear

on the gradually widening acceptance of the

idea that mere size was a sure evidence of

criminal intent. One other expression of

the court, in its opinion, will probably be

oft repeated in contemporary discussion.

"There is no such thing as a reasonable

conspiracy," it said. This is but another

way of saying that conspiracy essentially

is criminal and does not apply to a com-

bination for legitimate and lawful purposes.

United Work Against the Mosquito

MOSQUITO extermination work to be

effective must be conducted vigorously

and simultaneously over each part of an in-

fected area. To carry out extermination

measures, such as drainage and oiling, on

only half or three-fourths of a swampy
area will largely nullify the work and cause

the money spent by the active communities

to be virtually thrown away. Yet this has

happened in not a few sections where mos-

quito extermination work has been under-

taken. In New Jersey the matter came up

recently in connection with the mandatory

State law requiring the various counties to

contribute to the work. Much opposition

developed and it was then found that volun-

tary bodies interested in mosquito exter-

mination had fully mastered the co-opera-

tion principle and were determined to make
a most strenuous fight in order that all of

the counties along New Jersey's mosquito-

infested 200-mile coast line would be forced

to work together in the extermination plan.

Other communities and States battling with

this problem might learn the lesson as well

as have these citizens of New Jersey, for

only by a united fight can the measures

against this pest be made effective.
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Stabilizing the Cement Industry

ENGINEERS have probably not failed to

note that, despite the unfavorable busi-

ness conditions during 1914, and the almost

entire absence of the railroads from the buy-

ing field, the production of Portland cement

kept up very well indeed, losing but slightly

as compared with other lines of business.

This is due to the extent to which the field

for cement has been broadened in recent

years. This fact has been previously noted

in this journal, but no figures have been

quoted. It appears from the shipment rec-

ords of cement companies that whereas 10

years ago less than 8 per cent of the aggre-

gate output of the mills was distributed

through towns of under 15,000 population,

now a little more than 40 per cent goes

through these outlets. Since, moreover, we
know from the census returns that towns of

15,000 population are not increasing in size,

it seems indisputable that the additional

output goes to the farms. The broadening

of the market in any business has a stabiliz-

ing influence, because of the unlikelihood of

so large a percentage of purchasers being

affected by a depression as when the aggre-

gate number is smaller. This stabilizing is

all the more accentuated when it is applied

to a product formerly only an engineering

material and depending for its use very

largely on financial conditions, and when the

added influence is that of the farms, which
are probably least affected by financial dis-

turbances.

the results of the test would be of no value

in comparing private and public ownership.

The Government has laid down the rules

of railroading through the Interstate Com-
merce Commission. If it try operation let

it be on its own rules.

Government Ownership?

MOVEMENTS have been started in

California looking to the purchase by
the State or the Federal Government of the

Western Pacific Railway, which recently

defaulted on its bonds and passed into re-

ceivership. In view of the increasing agi-

tation for Government ownership of rail-

roads this seems a good opportunity to put

the idea to the test. Running from Ogden,
Utah, to San Francisco, the road is plenty

long enough and important enough to de-

mand real railroad skill for successful oper-

ation. On the other hand, while it trav-

erses difficult country, it is a new road and
has the advantage of most of the mountain
roads in alignment and grades, and would,

therefore, not impose upon an inexperienced

Government unusual problems in the art of

railroading. There is a growing belief that

Government ownership is inevitable. Pos-

sibly an experiment on a comparatively
large scale might cure those who are advo-

cating the policy and by a small disaster

avert a larger one. On the other hand,

if it can be demonstrated a success, which
this journal doubts, so much the better for

the country. If the experiment were to be
made, however, it should be done strictly

according to the rules of the game. The
property must be made to support and
maintain itself indefinitely, without the aid

of any other Government reinforcements,

must provide the necessary sinking funds
to meet depreciation, and must, in addition,

earn the legal interest on the investment.

Otherwise grossly unfair advantage would
be taken of the private competitors, and

Making Political Game of the Public

Service Commission

ALEGISLATIVE committee was ap-

pointed recently to investigate the New
York Public Service Commissions, and ap-

parently was directed especially at that of

the first district, embracing New York City,

and having control, among other things, of

subway and elevated work. It was under-

stood that the charges would be preferred

against as many of the commissioners as

possible, and that the committee was to get

evidence on which to base these charges.

The committee did its work so well that all

of the commissioners, save one whose term

expired Feb. 1, are now under summons
to show cause why they should not be re-

moved from office. There was for a while

friction in the Republican ranks over the

way this supposedly non-partisan board

should be attacked, and over those who
should reap the benefits of the additional

patronage created. The Governor seems to

have won, however, and the present com-

missioners will doubtless soon be out of

office. Indeed, their successors have al-

ready been more than hinted at.

The Engineering Record takes this op-

portunity to protest against making a po-

litical asset of a commission which is re-

sponsible for the conduct of most important

construction work, and for the yet more
important task of adjusting disputes, many
of them concerned with matters of engi-

neering administration, between the pub-

lic's servants and the public of New York
City.

No such wholesale dismissals as those

broadly hinted at by Governor Whitman
can be recalled since the origin of the com-

mission. It is not the purpose of this jour-

nal to defend the various minor breaches

of conduct on the part of members of the

commission, brought out in the late inves-

tigation, nor the more serious charges of

neglect of duty ; though it was by no means
proved that the present commission was
not trying to do the best it could under

the circumstances. The trumpery nature of

these charges, however, strongly suggests

that the Governor is attempting to get rid

of the present commission, not that he may
appoint a more efficient body of men, but

that he may use these appointments as po-

litical currency. The names of the men
suggested for these places give this idea

unfortunate confirmation. Not one of them

has- ever displayed any but political abil-

ity; and there are indications that the pro-

posed disposal of the chairmanship of this

commission is the plain, unadorned pay-

ment of a political debt.

Governor Whitman probably does not

want to appoint a commission which will

push its control of the public utilities of

New York City any further in the direc-

tion of securing cheaper service, at any

cost to the corporations, than the present

commission has done. He knows, doubt-

less, that to do so would spell bankruptcy

for many of the corporations and loss to

the city. Yet the charge that the present

commission has been remiss in this particu-

lar is the only serious one applied to all

the commissioners.

Engineers should join with all other citi-

zens—and all are gravely interested—to

take the control of public utilities, designed

and built for the public, out of party poli-

tics. As long as any opportunist holding

an office with appointive power can inter-

fere with public service when it suits his

personal politics, the public must remain a

loser. Moreover, the engineer can not

under these conditions hope to play or carry

out any stable economies in public service.

Tail-Tunnel Regulation

A TAIL-TUNNEL designed so that its

downstream end is sealed adds several

feet to the operating head of a hydroelec-

tric installation. The essential feature of

any scheme for accomplishing this object is

the provision in the water column of what
may be termed a flexible point, which pre-

vents the inertia of the column reacting

upon the wheel. Surge tanks and air cham-

bers naturally suggest themselves for this

service, and while the advantages are obvi-

ous, so far as known, no plant in the

United States has yet adopted the scheme.

For that reason special attention should

be given the article on page 380 of this

issue in which R. D. Johnson indicates a

method by which a sealed tail-tunnel may
be regulated. The method is a very simple

one, requiring merely the use of a small

differential regulator placed on the tunnel

a short distance downstream from the tur-

bines. There are undoubtedly many cases

where a saving might be made or higher

efficiency developed by adopting such a de-

vice, for an advantageous site might be

used which, without a sealed tunnel, would

be abandoned in favor of some other loca-

tion, or if accepted would result in the loss

of several feet of head.

Naturally the question is one which has

occurred previously to hydraulic engineers

and it is worth while to refer to an article

in the Engineering Record of May 10, 1913,

page 516, where a description will be found

of the Mockfjard developments in Sweden,

where two sealed tail-tunnels, about 5000

ft. long, having a cross-sectional area of

322.8 sq. ft., are in use. In the roof of

these tunnels, at a point 164 ft. beyond the

turbines, are large pockets with a volume

of about 2000 cu. yd. each. These act as

cushions to prevent water hammer and are

interconnected and provided with vertical

airshafts. Their action, therefore, is simi-

lar to that of simple surge tanks with the

exception that the narrow air shafts damp
the surges in the chamber.

This arrangement at Mockfjard has been

carefully tested and found so .satisfactory

that the new development at Porjus, the

station above the Arctic Circle, has been

provided with similar pockets.

The adoption of Mr. Johnson's device
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would be a matter of the greatest interest

to American hydraulic engineers, and its

performance would add materially to the

sum total of the knowledge of methods for

obtaining the maximum available power
out of a falling water column.

Work of Engineering Libraries

ONE of the unfortunate things about the

literature of engineering is the way in

which valuable material is scattered through

the periodicals. In spite of all the books on

technical subjects which are published, a

great and vital mass of data never gets

into them, or appears only in scant refer-

ences, often to papers which if referred to

precisely at all, prove to be inaccessible.

Very much valuable information creeps into

papers and discussions which would be for

one reason or another omitted from a care-

fully ordered book. The upshot of it is

that the busy engineer in trying to obtain

suitable data is frequently at a loss to get

at the sources, which results in a very con-

siderable amount of unnecessarily-repeated

work and collateral investigations which

never get published at all. The note books

of every active engineer contain material

which he has not had time to formulate

in a paper, or which is somewhat fragmen-

tary, and is held up in the hope that at some
future time it may be filled to completion.

There are in this country a large group

of engineering libraries of great value col-

lectively, but not yet suitably co-ordinated.

Of course the splendid collections of the

engineering societies in New York, with

some allied groups in the same city, form

a source comparatively accessible to those

in the immediate vicinity. In other cities

special libraries exist, some of which proba-

bly contain unique matter of value, practi-

cally unknown even to the librarian. United

effort is just beginning to take effect. The
engineering societies are taking a hand, and

efforts are being made to furnish bibliogra-

phies and other information.

The trouble is that these efforts are

generally individual and have not been fully

correlated. Would it not be possible to

form an association of engineering libraries,

including the technical departments of the

various public libraries, which could work
out in co-operation a systematic scheme for

rendering more available the united facili-

ties of the country? Such an arrangement

would include, sooner or later, a general

catalog of engineering books, periodicals

and pamphlets in possession of the various

member libraries, reference to which could

be simplified by carrying out on a larger

scale what is already here and there done,

the preparation of bibliographies of special

topics. To do the work would necessarily

require considerable expenditure, but it

would be money and time well spent. The
natural scheme would be for the engineer-

ing societies throughout the country to con-

tribute toward the great work to be carried

out for the common good. The library force

of all the engineering libraries would be

at once available to direct the work, if they

could be relieved of the heavy clerical bur-

den which would have to be assumed. The
first .step would naturally be a roster of the

engineering periodicals brought up to date
and a catalog of at least those. engineering
works published within relatively recent
years. The former would constitute a work
parallel to that already carried out for peri-

odicals in general, but more carefully spe-

cialized and subdivided with reference to

purely technical matter. The latter would
work out in practice as a condensed cata-

log of a first class engineering library plus

the additions obtained from the other li-

braries affiliated. It is a big task, one must
grant at the outset, but in the long run a

profitable one to engineering schools and
societies.

In connection with this a special system
of inter-library loans could be worked out
with great advantage. The great libraries

of the country are for the most part notably

courteous in this particular, and their good
will need simply to be organized for secur-

ing maximum effectiveness. When the task

here suggested can be carried out it will

be possible for the first time for one engaged
in engineering research to get access at

comparatively little trouble to information

which is now accessible only after long

hunting, if at all. ^he beginnings of this

work of collation have fortunately been ef-

fectively made, warranting the belief that

their extension to far more complete useful-

ness is not an idle dream.

Changing Plans on the Contractor

IF a contractor makes a unit bid under

certain conditions, and the owner's engi-

neer changes those conditions in such a

way as to render that bid and the whole

contract unprofitable, is that justice to the

contractor? Strictly speaking it is not.

But is the contractor entitled at law to

recover damages from the owner? Under
certain circumstances, which are decided

by a jury, he is not entitled to recover,

and ought not to be, if we are to have any

coherence in our legal system.

The questions are suggested by a recent

decision in a suit which contractors for a

reservoir at Seattle brought because the

city's engineers changed grades on the

work, necessitating extra excavation. The
contractors claimed that their bid on exca--

vation was unprofitable, and was made only

in connection with a bid for refilling gullies

at the reservoir site, which refilling had

been eliminated by the change of grades.

A contract must be interpreted by the

intent of the contracting parties as set

forth in the contract instrument, of which,

in the case of construction contracts, draw-

ings and specifications form a part. If

there is ambiguity in the instrument, testi-

mony on the ambiguous point may be intro-

duced as evidence of the original intent.

In most cases, and the court indicates that

this is one of them, it is not a matter of

common understanding between the con-

tractor and the owner's engineer which

scheduler in the contractor's unit bids are

expected to prove profitable and which un-

profitable. Obviously, it is not just to bind

the owner to a feature of the contractor's

bid with which the owner and his engineer

were not acquainted at the signing of the

contract, and which contractors generally

have considered as no concern of the own-
ers. As elsewhere in the contract in ques-

tion right was given the owner's engineer

to make those changes in the plans of which
the contractor complained, the court could

in common justice do nothing but dismiss

his suit.

Such decisions mean in the end an eco-

nomic loss to owners, however, for contrac-

tors are forced to make higher schedule

bids, lest they be involved in loss through a

change of plans by the owner's engineer.

This is a strong argument for changing the

present system of unit bidding and con-

tracts made under that .system. This may
be done in two ways.

First, the czar-like power conferred in

present contracts on the owner's engineer

to change any feature of the plans and

specifications after it has become part of

a contract should be curtailed. In no other

class of contracts known to law is such an

advantage allowed to one contracting party

without a corresponding concession to the

other. The time when owners and engi-

neers need to take unjust advantage of con^

tractors to safeguard owners' money and
engineers' reputations against mistakes of

the latter is passing, and the legacy of

these conditions incorporated in nearly all

construction contracts should pass with it.

This is said with full appreciation of the

strength of clauses and contract forms

which have withstood the shock of court

proceedings and which should not lightly be

tampered with. Common justice, however,

is of more importance than hallowed con-

tract forms.

In the second place, where full deter-

mination of a design, which it is desirable

to make a part of the main contract, must

await some preliminary construction work,

the contractor should employ competent

legal as well as competent estimating talent

to guard against losses such as occurred

at Seattle. In a case of this kind, the

owner should be made a party to those

schedule bids likely to be affected by a

change in plans, and permission given the

owner's engineer to change the contract

only after a readjustment of such schedules

satisfactory to both parties has been ar-

ranged. In other words, there should be

incorporated in every contract liable to

change a clause providing that the consent

of both parties must be obtained before a

change is made.

The law sometimes finds itself in the

position of having to enforce one-sided con-

tracts; but such contracts are offensive to

the best legal minds. Doubtless many a

judge has been disgusted with the awards

required of him by ill-drawn construction

contracts. Vesting power to change con-

tracts in the engineer, on the ground that

he is a third party, sounds very fine in

theory, and is a quibble which the best

courts in the land have discovered no way
to challenge ; but the practice is contrary to

all principles of justice, since the interests

of the engineer and ovraer in a change of

contract are almost always identical. We
venture to say that legal minds will re-

joice with the contractors when this anoma-

lous power vested in the engineer is stricken

from construction contracts.



352 ENGINEERING RECORD Vol. 71. No. 12

1

RELATIVE LOCATION OF GATE-HOUSE, PENSTOCKS AND POWER HOUSE AT COHOES HYDROELECTRIC PLANT

Central Hydroelectric Plant of 50,000 Horsepower Replaces
Inefficient Separate Units at Cohoes—Part I

Modem Installation, of Which First Portion of 30,000 Horsepower Is Practically Finished,

Constitutes Marked Improvement Over Old, Complicated System of Canals at Six Levels

By A. G. HILLBERG
Wegmann & Hillberg, Hydraulic Engineers, New York City

CENTRALIZATION of the power supply

for all of the many mills at Cohoes,

N. Y., is the keynote of the new 50,000-hp

hydroelectric development which will re-

place with powerful modern equipment,
housed under a single roof, the old separate

plants with which each factory has been
served inefficiently for many years. The first

installation of 30,000 hp is now Hearing com-
pletion. Both the history and the design

of this plant are noteworthy, as it will re-

place an intricate system of canals and
laterals, now conveying water to the vari-

ous power plants of the mills. As all of

these individual plants are equipped with

old inefficient waterwheels, which do not

utilize the full available head, the output

of the new development will exceed consid-

erably the total capacity of the individual

plants.

Most of the power of the units now in-

stalled will be distributed in Cohoes and
vicinity, thus eliminating the expense of

a high-tension transmission line. As the

distance of distribution is short, the energy

will be generated and distributed at 12,000

volts; the cost of step-up transformers,

therefore, will be saved. The new plant in-

volves the following main features: Rais-

ing an old dam; enlarging the canal; dig-

ging a spacious forebay; providing a gate-

house; five 11 ft. penstocks, of which three

are now being installed; a power house

with five 10,000-hp units, of which three

now are in place; and removing 20,000 cu.

yd. of rock to provide a tailrace.

Two canals traverse the city of Cohoes,

both being fed by the Mohawk River. One

is the old Erie Canal and the other a power
canal with a dam located about 3800 ft.

above Cohoes Falls. The diversion dam for

the power canal is built of rubble masonry
and its crest is at El. 154.2. It has in

times of low water carried flashboards from
5 to 6 ft. in height.

The head in the power canal is regulated

in a gate-house by a set of nine openings,

each closed by a hand-operated, wooden
gate. The canal has an average cross-

section of about 900 sq. ft. above the falls

and it carries 2500 sec.-ft. at an aver-

age velocity of 3 ft. per second. The
slope of the water surface is about 0.0003.

Further down stream this canal is divided

into distribution laterals. These are lo-

cated at six different levels and the mills

utilize the head between them. Many of

these laterals are difficult to trace, as they

run underneath houses and streets.

About 1 mi. below the falls is located the

diversion dam of the Champlain canal.

This dam has its crest at El. 49.35 at the

Cohoes bank and at El. 48.90 at the Water-

ford bank. The low-water level in the river

above the dam is at El. 49.4.

At this dam there is a small Jiydroelectric

development, which also belongs to the

Cohoes Company. It contains one 200-kw,

2300-volt, 60-cycle, 2-phase unit, and it is

planned to change it to 40 cycles and to

operate it in parallel with the new station.

The Cohoes Company also owns another

generating station near the site of the new
development. This station, however, will

be held in reserve.

A large steam station is operated by the

Harmony Mills. Ihis plant generates 3-

phase energy at 600 volts, and 40 cycles.

This energy will be available for break-

down service in the new station.

At the present time there are thirty-six

power consumers in Cohoes, using from

10 to 3630 hp, aggregating 6081.2 hp. All

of these are expected to contract for energy

and most of them have already taken op-

tions.

A Central Plant Suggested

Several years ago, when a project for

replacing all the separate mill powers by

one large development was suggested, vari-

ous plans were proposed. One scheme was
to place the power house below the Har-

mony Mills and to close both the power and

the ship canals at that point. Penstocks

were then to be taken from both canals and

carried underneath the Harmony Mills to

a power house. The development was to

have been built in two installations, pen-

stock 1 to be taken from the present power

canal and to feed four main 5000-hp units

and two exciters, while penstock 2 (for the

second installation) was to be taken from

the Erie Canal and feed two additional

main units. Incidentally, this second pen-

stock was to be connected to units 3 and 4

of the first installation so that these could

be fed from either source.

An alternative plan for this second de-

velopment was also offered, in which a low-

head station with four main 3000-hp units

was to be placed at the Cresent dam of

the New York Barge Canal, and operate

under a head of 30 ft. There were, how-
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ever, several objections to these schemes

:

They interfered w^ith the Erie Canal, the

construction was unnecessarily difficult, and
the canal facilities were restricted.

The station now in course of construction

has been located about 1000 ft. below the

falls at the north end of the city and utilizes

only the present power canal. Although
the static head at this point is less than
that available further downstream, the ad-

vantages of the site are as follows: There
is enough space for a large forebay; the

canal above this point can be enlarged

easily and cheaply; the power canal is lo-

cated near the bluff, and the steepness of

the bank enabled the designer to make a

compact layout. All of these features tend

to lessen the cost of the plant, thus reduc-

ing the biggest overhead expense.

The raised dam has a new crest of rein-

forced concrete, so designed that it pro-

jects downward on the upstream side thus

making the construction joint longer and
preventing leakage between the old rubble

masonry and the new concrete. The new
crest is 18 in. higher than the old, the top

of the dam being at El. 155.7. The concrete

is built to provide for 3-ft. flashboards, so

that the top of the movable crest will be

about the same as before.

The power canal between the dam and the

forebay is now being enlarged to a cross-

section of 1200 sq. ft. by raising the banks.

Portions of the west side have been blasted

in rock, while the east side tias a retaining

wall of rubble masonry, so that when in

the future the fourth and fifth units are to

be installed, requiring the enlarging of the

canal by digging, this will be done in the

east bank to avoid blasting.

By enlarging the canal and putting flash-

boards on the dam the future forebay level

will be 3 ft. higher than the present level"

of the canal at that point.

Large Forebay Required

When a load is thrown suddenly on the

station the units require instantaneously a

larger amount of water. As it takes a

comparatively long time to change the hy-

draulic gradient of the 4000-ft. canal and
thus increase the velocity, it was necessary

to construct a large forebay from which
the water could be taken while this velocity

change takes place.

LAYOUT OF FOREBAY GATE-HOUSE, PENSTOCKS AND POWER HOUSE

By excavating in the west bank of the
canal and by placing the gate-house close

to the bluff and constructing concrete walls

between it and the east bank of the canal,

a forebay of about 7 acres surface area has
been obtained. The amount of excavation
required to accomplish this is shown on one
of the accompanying drawings. The cross-

section of the forebay wall is also shown.
This wall has a cut-off from 4 to 6 ft. in

depth along its entire length. On the down-
stream side of this cut-off an 18 x 18 in.

box drain has been provided so as to elim-

inate all chances of uplift pressures. At
25-ft. intervals this drain has been provided
with 18 X 18-in. laterals running through

the dam to its downstream side and ex-

tended to a gulley by the shortest route.
The masonry surrounding the forebay has
been carried up to El. 160 or 2 ft. higher
than the maximum water level. The water
level will vary between El. 153 and 158.

As nearly as possible along the center
line of the gulley has been located an ice

chute, 7-ft. wide, through the forebay wall.

This ice chute is closed by a hand-operated
wooden gate, which can be lowered, thus
permitting the flow of the water to carry
out ice, slush and debris. The top of this

gate, when closed, is at El. 159, so that pos-
sible wave action in the forebay will not
cause spilling of water. The top of the

MAP OF THE MOHAWK RIVER AND THE CANALS AT COHOES—LOCATION OF THE NEW POWER DEVELOPMENT
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masonry in the sluice is at El. 150. In ad-
dition there is a 36-in. sluice through the
base of the wall for draining the forebay.

At the south end of the gate-house the
rapidly rising ground permitted the con-

structing of the forebay wall as an exten-

sion of the gate-house substructure. This
also affords a convenient way in which to

carry a track into the gate-house. The
forebay wall is provided with three ice

chutes, 7^2 ft. wide in the clear at El. 150,

and provided with wooden gates similar to

the one described above. A roadway 10 ft.

Section B-B

" DETAILS OF STEEL HEAD GATES

wide has been provided alongside the track.

The gate slots are placed on the center

line of this walk which has been built of

reinforced concrete. The track is standard
gage, has 60-lb. rails and its ties have been
laid directly on 12-in., 31.5-lb., I-beams.

As the variation of the forebay level is

between El. 153 and 158 and that of the

tailrace between El. 56 to 74, the gross oper-

ating head will vary between 84 and 102 ft.

averaging about 96 ft.

Gate-House

The gate-house has the top of its sub-

structure at El. 160, which is the same
height as the forebay walls. It contains

five gate bays and a 25 x 30-ft. storage

room. The front wall is carried on a heavy
continuous reinforced-concrete girder sup-

ported on piers spaced 25 ft. on centers

and placed opposite the masonry between
the gate bays. This girder is 6.5 ft. wide,

and 5 ft. deep and is provided on the up-

stream side with a 24-in. projection, 2 ft.

9 in. wide. Its upstream side, accordingly,

is 7 ft. deep and serves as a stop wall for

ice and debris.

Inside of this wall are placed the racks.

These are made of 3V2 x 5/16-in. round-

edge, steel bars spaced 3 in. on centers.

The spacing is maintained by gas pipe sep-

arators and the racks are held together by
%-in. bolts, spaced 3 ft. 2 in. on centers.

The racks are placed at a slope of 5:1 and
supported on four horizontal 8-in., 18-lb.,

I-beams, spaced 7 ft. apart. These beams
are supported by vertical 12-in., 31.5-lb., I-

beams, spaced 8 ft. 4 in. on centers. The
total length of the racks is 125 ft. and they

are submerged 23 ft. The reason for plac-

ing the racks in front of the gate piers and

for making them continuous instead of

placing them on or between these piers was
that water could be drawn from a much
larger area, thus eliminating troubles

should the racks in front of one particular

gate opening become clogged. Because of

the large area the maximum velocity

through the racks is also small, 2.6 ft. per
second, and consequently the loss in oper-

ating head negligible.

The piers between the gate bays are 4 ft.

thick except in front of the gates, where
6-in. projections on either side make a total

thickness of 5 ft. The piers are spaced 25
ft. on centers. Stop logs can be placed in

a vertical position along the upstream side

of these piers.

Tile drains with open joints surrounded
by loose broken stone have been laid under-

neath the concrete masonry to intercept

seepage and prevent upward water pres-

sures.

Above El. 160 the gate-house is built of

brick. A 2-ton travelling block for handling

racks, stop-logs and machinery has been in-

stalled. The roof is of reinforced concrete

supported on steel purlins and trusses.

Window frames and sash are made of steel

with ribbed glass 3/16 in. thick.

For heating approximately 1000 sq. ft.

of radiating surface has been installed. A
2-in. main with 1-in. valved outlets has

been provided in each gate bay for thawing

out the gates. In the pier between bays 2

and 3 has been placed a 3-in. wrought iron

pipe. This pipe runs along the steel bridge

to the tower and is taken into the power

house, where it serves to supply the water

for the lower steady bearings of the units,

the cooling coils in the lubricating oil tank

and the toilets. A IV-j-in. wrought iron

pipe has been connected to the city water

supply system to provide drinking water.

Head Gates Electrically Controlled

Provisions have been made for five head

gates, of which only three have been in-

stalled, each closing the intake to one pen-

stock. The intakes are 18.5 ft. wide and

15 ft. high. The gates themselves are 20

ft. center to center of end girders and 22

ft. high, so that their tops are at El. 159.

The gates could have been designed 6 ft.

shorter, but this would have made them

rectangular with the longest dimension

horizontal, thereby increasing the chances

of their sticking in the guides. Further-

more, a seal at the top would have been re-

quired. It is difficult to make such seals

watertight, and as the fluctuations of the

forebay level are

rather small the ad-

vantages of carrying

the gates up to an

elevation of 1 ft.

above the max-
5 imum water lev-

el are obvious.

fit 182.0

4' to 6'in solid

rock after de-

cayed rocl<

has been re-

moved

o »\ 3'ormore

'^'X - -^ ' • \ in solid

fj^' . >'"! flS"»l8'BoxDrain,25'0"ctOC--^

sectional elevation of forebay wall

general features of head gates

The design of these gates is shown in

the accompanying drawing. They are of

the Stoney type and the roller nest is con-

tinuous from top to bottom of the gate when
in closed position. The roller nest is sus-

pended, when the gate is in the open posi-

tion, by a wire rope attached at one end
to two bent angle-bars at the top of the

gate and to the gate track at the other. The
gate track is a laced structural steel truss

provided with a % x 6 in. bearing plate

and set in the masonry. It extends 11.5 ft.

above El. 160 so as to keep the gate aligned

when open. The maximum fiber stress per-

mitted in the design was 16,000 lb. per

square inch in the steel. The weight of

one gate is 30,000 lb. and it is designed to

travel at a speed of 16 ft. per minute.

On the piers between the gates are placed

structural steel towers supporting two 15-

in 33-lb. channels with their top flanges at

El. 182. These channels support the gate-

operating machinery driven by 25-hp, 2-

phase, induction motors controlled both
from a switchboard in the gate-house and
the main switchboard in the power house.

Each switchboard has three buttons for the

control of the gate—one for opening, one

for closing, and one for arresting the move-
ment of the gate at any position. In open-

ing the gates the first button is pressed and
immediately the third one is used to stop

the gate, so that it opens only a few inches

or a foot at the most. The penstock will

then fill at a slow rate permitting the escape

of the air. As soon as the penstock is full

the first button is pressed again, thus open-

ing the gate fully. A limit switch on the

motor prevents over-travel. In closing the

gate the second button is used and another

limit switch cuts off the current as soon as

the gate has reached its seat. The gate

motors have electric brakes.

{To he concluded)
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Practical Procedure in Designing Penstocks
Methods by Which Intricate Calculations Are Avoided and
Plans Adapted to Needs of Construction and Operation

By VINCENT P. MARRAN
Superintendent, Walsh's Holyoke Steam Boiler Works, Holyoke, Mass.

THIS article, dealing with a steel pen-
stock recently installed in the central

part of New York State, is not intended to

be a theoretical analysis but rather a prac-

tical description of how a pipe line can
be designed with regard to the different

phases of construction and operation with-
out involving the use of intricate calcula-

tions. The pipe line is 9 ft. inside diameter,

approximately 2710 ft. long, and operates

under a static head of approximately 135
ft. No unusual features of construction are

involved and for an illustration of a typical

installation the subject appeared to be an
excellent one.

The preliminary work necessary for an
installation of this kind is a careful survey
of the ground where it is intended to place

the penstock, with plan and elevation show-
ing notes on the quality of soil or rock for

bearing purposes. The velocity of the water
in the penstock under maximum conditions

should also be determined.

DETAIL OF DIAPHRAGM EXPANSION JOINT

The diameter of the pipe line being
known, the efficiency of the riveted joint is

assumed, and using 0.434 lb. per foot head
for pressure, the thickness of plating for

different sections may be determined from
the following formula:

t= (PXRXF)/(SXE)
where P = maximum allowable working
pressure per square inch in pounds = head
in feet X 0.434; R = one-half the inside

diameter of the outside course of shell, in

inches; S = permissible unit stress; F =
factor of safety, and E = efficiency of riv-

eted joint.

Having determined the thickness for

head pressure only, a riveted joint may be
selected from any of the standard tables

having the most economical efficiency for

the thickness of the plates under considera-

tion. The efficiency of the joint selected

must be equal to or better than the value

used in determining the thickness. It is

well to use lap joints where possible, as the

butt and strap joints are more costly and in

long pipe lines the additional material for

the straps will amount to considerable more
weight.

It is also necessary to compute for the
additional pressure due to water hammer

and make corrections to the thicknesses ob-
tained by the first formula. On short pipe
lines this additional pressure is of slight
value, but on long lines unless well cared
for may cause serious damage. The follow-
ing formula may be applied for this pres-
sure:

P = 0.0201 (L X V)/T

where P = pressure, in pounds per square
inch ; L = length of pipe line, in feet ; V =
velocity of water, in feet per second; T
= time of operation of governor, in sec-
onds.

If the closing of the governor in T sec-

onds is greater than the time of a wave
"round trip" from the gate to the reservoir
and back, or Ts seconds, the intensity of
pressure due to water hammer will diminish
as follows:

P/Pt = Ts/T

The time T, required for a wave of com-
pression to travel twice the length of the
pipe—that is to make the round trip—is:

T, = 2L/Vs
where L = length of pipe, in feet; V, =
4700 ft. per second (approximately) which
is the velocity of sound in water. This
formula will prove very satisfactory. An-
other formula frequently used is:

gTll—(LV/2gTh)]
which can be used when P is less than h and
when aV/2gh is greater than 1. In this

formula L = length of pipe, in feet; V =
velocity of water in penstock at time of gate
closure; g — 32.2; T = time of gate closure

in seconds; h =^ net head in feet at time of

gate closing; a = velocity of wave propa-
gation in feet; P = excess pressure in feet

of water hammer.
The velocity of wave propagation is noth-

ing more or less than the rate at which
flowing water is able to compensate for

the compression of the water and the ex-

tension of the pipe corresponding to the in-

creased pressure. The proper value is the

actual velocity of the wave which in many
cases is materially different from the given

value 4700 ft. per second. When pipe dis-

tension is not considered. Church gives the

formula

:

lEg = 4726 ft. per

second
Velocity of wave

V^
where E = bulk modulus of water 300,000

pounds per square inch; g = 386.4 in. per

second velocity due to gravity
; y = 0.03604

pounds per cubic inch, weight of water.

However, for empirical formulae, not con-

sidering pipe distension, the value 4700 ft.

per second may be considered satisfactory
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DISTRIBUTOR AT END OF PIPE LINE SHOWING DISASTROUS EFFECTS OF WATER HAMMER

LARGE PIPE LINE ON CRADLES

provided surges are taken care of by a well
designed surge pipe.

In order to overcome the effects of water
hammer a surge pipe should be erected as
near the power house as practicable. This
was not done in the case referred to, but a
blind collar was left on the penstock for
future erection of surge pipe. The surge
pipe, if possible, should be placed directly
on top of the penstock so that in case of a
surge, relief may be instantly obtained.

Expansion Joints

Expansion joints to take care liberally of
the expansion and contraction of the steel

should be provided. In the 2710-ft. pipe
mentioned seven expansion joints were fur-
nished. The pipe line between anchor piers
should be well anchored in order that the
expansion will be taken up in the joint pro-
vided, working against the anchor pier.

This confines the pipe creeping to certain

sections and maintains fixed points at dif-

ferent stations. One of the illustrations

shows the construction of an expansion
joint that is very efficient.

This expansion joint was designed some
years ago by W. J. Walsh of the Walsh's
Holyoke Steam Boiler Works and installed

on many large installations. No packing of

any kind is required, and after once prop-
erly installed, no maintenance expense is

necessary. At Grand Falls, Newfoundland,
where temperature changes are consider-
able, many expansion joints of this type
were installed on a 15-ft. pipe and one on a
17-ft. section. They have given very good
service, and no maintenance expense except
painting has been necessary. This pipe line

was installed about 6 yr. ago.

Air vents must also be taken into con-
sideration to prevent the collapsing of the
pipe when drawing off the water. A discus-

sion of this subject appeared in the Engi-
neering Record of May 23, 1914, page 594.

Penstock Supports

Prcfper supports for penstocks has been
a subject for much discussion. One drawing
shows the design of a steel cradle having a
bearing of 12% in. in width, which gives

good results. This cradle is placed on con-

crete footings and set perpendicular to the

axis of the pipe. The cradle is not anchored
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to the pipe, so that when the pipe expands or

contracts the cradle can either move on the

footing or the pipe move on the cradle. The
tops of the footings are sloped to take the

line of the penstock. Using this construc-

tion the footing can be installed complete
before the pipe line is laid. This construc-

tion also cuts down the cost of making
forms to fit the contour of the pipe which
would have to be done if concrete saddles

were used. It also gives a better construc-

tion and costs less than concrete saddles.

Considerable trouble has been experienced

in using concrete saddles occasioned by
their cracking in the center due to the

weight of water on the ends of the cradle

.lO^K ^

DESIGN OF STEEL CRADLE

and the movement of the pipe caused by
expansion.

For proportioning the distance between
cradle supports the action of the pipe struc-

ture as a beam must be taken into consid-

eration.

Many engineers object to exposed con-

struction of penstocks due to' the freezing
of the water in cold weather. It is interest-

ing to know the amount of water that is

necessary to flow through a penstock to pre-

vent freezing.

Bouche's formula is as follows:

Q = {A — r/2) (S/20r)

where Q = discharge per hour in cubic

meters; A = air temperature in degrees
Centigrade; T = water temperature in de-

grees Centigrade; S = exposed surface of

penstocks in square meters.

The photograph shows a section of this

pipe complete, resting on steel cradles with
the expansion joints having ample room for
movements. Manholes were also placed at

intervals along the pipe line for accessibil-

ity when the water is drawn out. Having
the pipe supported above the ground in this

manner makes it readily accessible for re-

pairs and painting.

Constructing Pipe Line

This pipe was made with two plates to the
roundabout, building 8 ft. on centers, and
was shipped to the nearest railroad siding
in February, 1914. The material was then
hauled to the power site on snow and dis-

tributed along the pipe line. The concrete
footings were nearly completed before the
pipe laying started. These footings, with
the aid of a jinniwink derrick, made the
pipe laying very rapid. Approximately 210
ft. of pipe were connected some days by the
use of this rigging.

Timbers were placed on top of the foot-

ings, and a shoe with rollers rested on the
timbers. With the aid of a hoisting engine
operated by air the plates were connected in

position and the cradles placed under them.
The shoe could then be hauled back by the
hoisting engine and the process repeated.
The connecting gang was followed up by
riveters and these in turn by caulkers, they
leaving the pipe in condition to test. This
method of construction eliminated the need
of shoring or blocking of any kind, the steel

cradles hugging the pipe and keeping it in

shape. This pipe line was completed in ap-

proximately 50 days. Out of the 94,000
rivets, of which every rivet was tested, 15

were cut out.

The wheel case distributor was built of

%-in. plate. The two flanges nearest the

wall end were blanked for future installa-

tion, while the other two operated wheels.

Relief valves were placed on the scroll case
which contained the wheels, the bursting

plate being placed on the end of the dis-

tributor.

Surge Causes Accident

About the latter part of February of this

year a surge occurred in the pipe and was

not taken care of by the relief valves, with

the result that one of the blind flanges was
blown through the roof of the power house

and the second flange cracked through the

shell of the distributor. The bursting plate

was not in place at the time of the accident.

What caused the surge or why the relief

valve did not take care of this excess pres-

sure, is not known by the writer. However,
it is to be noted that the penstock, the lower

portion of which is y2-in. plate, withstood

the surge, but the wheel case of %-in. plate

failed. This simply emphasizes the fact

that while relief valves are very effective,

if possible a surge pipe should be furnished

as a matter of safety.

Economic Considerations Justify Wood-Stave
Pipe for W^ater-Power Penstocks

Comparison with Steel, in Respect to Cost, Durability and Carrying Capacity,

Indicates Important Field of Usefulness for Large Wood Conduits Under Low Heads

By ROBERT E. HORTON
Consulting Hydraulic Engineer, Albany, N. Y.

rpHAT many kinds of wood will last

J. indefinitely when either air-dry or com-
pletely saturated is well known. In the

case of wood-stave pipe the former condi-

tion is impossible and an intermediate con-

dition of partial saturation and partial dry-

ness is usual. The extremely short life,

even of the best selected wood, under con-

ditions of partial saturation, specially when
exposed in a warm, humid atmosphere, does

not seem to have been fully realized in the

earlier history of wood-stave pipe construc-

tion. As a result of experience gained, in

some cases through costly failures, the con-

ditions under which durability of wood-
stave pipe may be best attained are now
well known. The staves must be completely

and continuously saturated; they should be

perfectly sound and of the very best ma-
terial; and the fibers of the wood must not

be injured or broken in erecting the pipe

by over-cinching or drawing the bands too

tight.

Experience has shown that in the ma-
jority of cases, except where pipe is buried
in soils containing acids or strongly alka-

line ground-waters, the durability of the

bands is greater than ' that of the staves.

For durability, the bands should be as large

as is compatible with securing watertight-

ness of the pipe and at the same time avoid

crushing of the fiber underneath the bands.

The same conditions as to quality of ma-
terial and coating of the bands apply as in

the case of steel pipe if durability is desired.

Steel vs. Wood Pipe

Where large steel pipes are used under
low pressure a certain minimum thickness

of metal must be used to provide stiffness,

and as a safeguard against rapid develop-

ment of leakage at rust spots. For very

large, thin pipes stiffening rings are also

added to prevent excessive deformation of

the pipe by its own weight. In the case of

continuous wood pipe the economical thick-

ness of staves required for structural rea-

sons and to secure water-tightness is suffi-

cient to provide adequate stiffness in most
cases.

In wood-stave pipe, as in steel, the pres-

sure is resisted entirely by metal. In the

case of wood-stave pipes with bands hav-

ing rolled threads or upset ends the full

strength of the metal can be developed to

resist tension. In the case of riveted

steel pipe, especially for low heads, a large

amount of metal is required in excess of

that needed to resist tension due to water
pressure. From considerations of economy
in erection the riveted joints used for low
pressures have generally relatively low
efficiencies, so that only a fraction, varying
commonly from 40 to 65 per cent of the

strength of the metal in the pipe walls, is

available to resist pressure.

These conditions indicate an important
field of usefulness for wood-stave pipe for

waterpower penstocks or portions of pen-

stocks which are of large diameter and
under relatively low heads. As the head
increases, the joint efficiency which can be

commercially realized in steel pipes is in-

creased, and the percentage of metal added
for other than tension purposes is decreased,

so that for heavy pressures the amounts
of metal required in wood-stave and steel

penstocks would approach equality.

The conditions determining which of

these two types of penstock will be most
efficient and economical in a given case are

:

Relative first cost or investment; relative

durability; relative cost of repairs and
maintenance; relative carrying capacity or,

more properly, relative power output with

conduits of a given size.

Relative Costs

The relative cost must, of course, be de-

termined for each specific case. Large steel

penstocks in the Eastern States commonly
cost from 3.5 to 5 cents per pound, erected,

exclusive of cradles or other supports. No
simple general rules for estimating the cost

of continuous wood-stave pipe can be given.

The materials are mostly obtained from the

Pacific Coast and formed staves at the mills

cost from about $30 to $35 per thousand
feet, board measure, for Douglas fir, to $45
for redwood.

Freight is a large element in determin-

ing both the cost of wood-stave pipe and the

relative economy of wood and steel. In

general, the advantage of stave pipe over

steel increases, proceeding westward from
the Eastern States owing to reduced freight

rates on wood and increased freight on steel.

Formed staves take the standard lumber
classification freights; freights will prob-

ably be reduced somewhat on materials for

wood-stave pipe by shipment to Eastern

points via the Panama Canal.
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Steel conduits are commonly supported on
concrete cradles, though sometimes buried

or partly buried in earth. The cost of wood-
stave conduits is materially affected by the

method of support. Support on timber

trestles is usually the cheapest. For large

pipe above ground concrete cradles are pre-

ferable, and the cost and spacing is about

the same for wood-stave and steel pipes.

Should Wood Pipe Be Buried?

Formerly, continuous wood-stave pipes

were commonly buried in the earth, first,

from considerations of economy as com-
pared with the cost of concrete or other per-

manent cradles; second, on the supposition

that burying the pipe was conducive to its

durability. Experience has shown that the

staves of continuous wood-stave pipe are

least durable when partially buried or when
buried in porous soils, such as sands or

gravels. Wood pipe is perhaps the most
durable when buried below the line of satu-

ration of the soil or in compact clay soils,

where the pipe surface will be kept con-

stantly moist by the prevention of evapora-

tion of seepage through the staves.

Conditions where the pipe can be buried

below ground-water level are very rare and

in such cases the cost of unwatering the

trench during pipe construction is likely to

inhibit the use of this method. Again, pipe

cannot be buried where there is rock at the

surface and if buried in the soil under

conditions otherwise favorable for dura-

bility, the bands will be destroyed rapidly

if the ground-water is either strongly alka-

line or contains humic acid from the decay

of surface vegetation, as is commonly the

case in woods. The pipe is not accessible

to repair when buried and while it is ap-

parently necessary to bury wooden pipe in

some instances as a protection against land-

slides in mountainous regions, yet in the

majority of cases wood-stave pipe should

not be placed underground unless the con-

ditions are all favorable and even then only

when a calculation, based on economical

considerations, gives a result in favor of

placing the pipe underground.

As an illustration the calculation in

Table 1 is given, in which it is assumed

that the life of the buried conduit v^ithout

repairs would be 15 yr., whereas its life

above ground, properly maintained and re-

paired, would be 40 yr.

Table 1.

—

Illustration of Relative Cost of

Buried and Unburied Pipe

Condition On Cradles Buried

Cost of pipe per foot $13.60 'l^f
Cost cradles or trench $6.40 $1.50

Total investment $20.00 $17.00
lAte, years *0 i5

Repairs, per cent per year. ... 1

Annual Charges
Interest, at 6 per cent $1.20 $1.02
Depreciation :

At 21/2 per cent $0.50
At 6% per cent $1.02

Repairs $0.20 $0.00

Total annual charges per foot $1.90 $2,154

The comparison given is for pipe 9 ft.

in diameter under an average head of 60

ft. It is assumed that the pipe above
ground is supported by concrete cradles.

This increases the first cost per foot ma-
terially over that for the buried pipe, but
even then, owing to the rapid depreciation

of buried pipe, the calculations show the

total annual charges per foot of pipe to be
considerably less for the pipe supported
above ground on cradles.

It is generally conceded that the carrying

capacity of new wood-stave pipe with a
given friction loss is somewhat greater than
that for new riveted steel pipe. There is

some diversity of opinion as to the amount
of difference. The writer believes that the
later formulae for the capacity of these two
classes of pipe are substantially correct,

and that there is a material difference in

favor of wood-stave pipe when new as com-
pared with steel when new. Of the two,
steel pipe is also subject to much the greater
increase in friction head or decrease in car-

rying capacity with increased age. Prob-
ably the Hazen and Williams formula repre-

sents the best determination of the carry-

ing capacity or friction head for steel pipes.

The Moritz formula, published in the En-
gineering Record of Dec. 13, 1913, page 667,

is probably the best available for applica-

tion to large wood-stave conduits. In a

somewhat later review of the experiments,

Andrew Swickard gives the formula

n = (JD/30,000) -f 0.0105

where n = coefficient of roughness to be ap-

plied in the Kutter-Chezy formula, and D
is the inside diameter of the pipe, in inches.

(Engineering-Contracting, Jan. 6, 1915,

p. 70.) This formula is convenient for

those who prefer tj) work from the Kutter

formula or diagrams based thereon.

For pipes 9 ft. in diameter, with veloci-

ties of 6 ft. per second, the friction head is

as follows:

Riveted steel pipe, Hazen and Williams

formula, with C = 110, friction head 1.06

ft. per thousand.

Riveted steel pipe 10 yr. old, Hazen and
Williams formula, with C = 100, friction

head 1.26 ft. per thousand.

Wood-stave pipe, Hazen and Williams

formula, with C = 120, friction head 0.9

ft. per thousand. With the Moritz formula

the friction head equals 0.60 ft. per

thousand.

The friction loss by the Moritz formula

is considerably less than by the Hazen and

Williams formula. The two results may be

reconciled in some degree by considering

that Moritz's formula applies to new pipe

properly constructed and in the best con-

dition, whereas friction head given by the

Hazen and Williams formula would, in the

writer's opinion, only apply to average pipes

in service as heretofore constructed, many
of them being improperly constructed and

in some cases subject to deposits of sand

and sediment in the pipe inverts. Even

when free from sediment and properly con-

structed, the carrying capacity of wood-

stave pipe may be reduced somewhat by

growth of slime and spongilla on the in-

terior surface, which slightly decreases the

effective diameter and increases friction by

throwing off small eddies, although not de-

creasing the apparent smoothness of the

surface.

In comparing the merits of steel and

wood pipe conduits for specific cases, the

relative carrying capacities should be taken

into consideration, as illustrated by the

example which follows. The relative cost

or value of conduits of different materials

having different degrees of roughness is

sometimes arrived at by estimating the dif-

ference in cost of conduits of different sizes

but which will carry equal quantities of

water with the same total loss of head. In

the writer's opinion this method is not gen-

erally applicable in the case of conduits for

power purposes. In such cases there is

usually a maximum permissible velocity de-

termined by conditions of speed regulation

or governing. Economy dictates that what-
ever material is used, the fixed maximum
velocity should be equalled but not exceed-

ed. Accordingly the conduit should be of

the same diameter, in the majority of

^ases, regardless of the material or fric-

tion loss per foot of length. If the velocity

is the same in both and the friction loss in

wood-stave is less than in steel pipe at the

given velocity, the average net head avail-

able at the power plant will be greater if

the wood-stave pipe is used, and the mar-
ket value of the average increase in power
so obtained is one of the items to be con-

sidered in determining the relative eco-

nomic value of the two types of conduits.

Power Gained by Reduced Friction

The gain in power should be estimated

from the increase in head available with

the plant operating at its average load, not

at its maximum load. The pewer gained

by reduced friction in the conduit is ob-

tained at very little expense. The power
and speed of the turbine are increased by
increased head. Generator costs are smaller

per unit at the higher speeds and there

would be no material difference in attend-

ance or overhead charges in the two cases.

Instead of calculating the gain in mar-

ketable power due to increased head as

clear profit, it is perhaps safer to estimate

the value of the increased power pro rata

the same as the value of the average power

output of the plant.

Relative Economy of Wood and Steel

Table 2 shows a comparative estimate of

the cost of wood-stave and steel penstocks

each 9 ft. in internal diameter and 2000

ft. long. The figures are based on recent

bids for a conduit in central New York. In

this case the computation shows some ap-

parent economy in favor of wood-stave pipe

regardless of increase in power. It will be

noted that taking into account the increase

in power, the result of such a calculation

may indicate that it is an economical ad-

vantage to use wood-stave pipe even where

the first cost is equal to or a little greater

than that for steel pipe.

Table 2.

—

Illustration of Method op Deter-

mining Relative EXionomy of Wood and
Steel Conduits

Ŵood Stave
Steel Pipe Pipe

First cost of pipe $17.40 *^?nn
Concrete crades 6.00 5.00

Total investment $23.40 $18.60

Life assumed 40 yr. 30 yr. -^
Depreciation rate 2%% 3%%
Repairs 0.5% 1%.

Annual Charges Per Foot
OP PtPB

Interest and taxes at 7 per cent $1,638 $1,302
Depreciation 0.5S5 0.620
Repairs 0.117 0.186

Total $2,340 $2,128

Total for 2000 ft. conduit $4,680 $4,256
Value of power gained, 25 hp

at $10 per hp-vear 00 2.50
Annual balance 4,680 4,006

Net saving with wood pipe $594
Capitalized saving at 8 per

cent $7,425

In the case oh which the figures given are

based, wood-stave pipe was not used in

spite of the economic showing in its favor,

because of the general feeling of uncer-

tainty then prevalent regarding the dura-

bility and conditions tending to produce
long life for wood-stave pipe. It is highly

desirable that the conditions governing the

durability of wood-stave pipe should be

more generally understood and accepted:



358 ENGINEERING RECORD VOL. 71, No. 12

First, to prevent repetition of serious

mistakes of the past, where wood-stave pipe
has been used under conditions to which it

was not well adapted.

Second, to prevent its rejection in cases

where it clearly shows a decided economical
advantage over steel.

Wood-stave pipes have been used for cas-

ings of artesian wells in oases in northern

Egypt for more than 2000 yr. These pipes

are placed within square timber curbing
and the space between the square curbing
and the pipe is packed with clay. Under
these conditions the staves are always sat-

urated. It could hardly be expected that

the wood from which these Egyptian pipes

are constructed (acacia nilatica) would last

more than a decade if exposed to the air

and partially saturated.

Thickness of Staves

Complete and perpetual saturation of the

staves being the prime requisite, to secure

durability care should be taken that the

thickness of the staves is not too great in

proportion to the pressure. If durability

is desired, wood-stave pipe should not be

used unless it will be continually filled with

water under static pressure head of at least

20 to 30 ft. The staves are made from
stock sizes of timber and their exact size

and thickness for a particular case are gov-

erned by the smallest commercial size of

board from which the stave can be cut.

This is best determined by an accurate full-

size drawing of the stave section. Thick-

ening the staves increases the stability of

the pipe against deformation and generally

is conducive to water-tightness at the joints

or seams. The staves should not be so

thick as to prevent a reasonable amount of

percolation through the pores of the wood
under pressure. To meet these conditions

the following formula was devised by the

writer for use in preliminary determi-

nation of stave thickness.

r = 1 + ;^ / 100 + d / 100

where T = thickness of staves in inches;

h, head in feet; d, diameter of pipe in

inches. It is believed that staves deter-

mined by this formula will have the max-
imum of durability consistent with reason-

able stiffness of the pipe.

Salt Solution Test Shows Turbine Efficiency of

93 Per Cent at Holtwood Plant
Chemical or Titration Method Employed Successfully at

Low Cost on New 16,500-Horsepower Single-Runner Wheel

TESTS by the chemical, or titration

method, in which salt in solution is in-

troduced at the inlet and measured in con-

centration in the tailrace of the new single-

runner turbine at the Holtwood plant of the

Pennsylvania Water & Power Company,
showed an efficiency of 93 per cent for wheel
No. 8, almost 3 per cent greater than the

stepped up, was therefore designed and
tested in the flume at Holyoke; this model
showed a maximum efficiency of 90.1 per

cent.

In order to find out how this Holyoke
efficiency of the model runner would com-
pare with the efficiency of the main wheel,

after installation, it was decided to test the
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EFFICIENCY CURVE OF 16,500-HP SINGLE-RUNNER GENERATING UNIT

Panama Canal Traffic had reached the

2,000,000-ton mark up to Feb. 1, states the

"Canal Record," ninety-eight vessels, car-

rying 448,957 tons of cargo, having passed

through the canal in January.

value determined for a model runner at

Holyoke and over 10 per cent greater than
the efficiency of one of the old double-run-

ner turbines tested at the plant by the same
chemical method.

In the Autumn of 1914 a new, single-run-

ner turbine, with vertical shaft, described

on page 365 of this issue, was installed at

the Pennsylvania Water & Power Com-
pany's electric plant at Holtwood, Pa., the

rating is 16,500 hp at 63 ft. head. While
the older turbines installed at this plant are

of the double-runner, vertical shaft type,

set in a closed flume, the water in the new
turbine. No. 8, is guided to the runner by
means of a spiral casing molded in the con-

crete. This change of layout from the

original one meant an entirely new design
of the runner, using

a much higher spe-

cific speed. A model
of this runner, from
which the main
wheel later

Section A-A

METHOD OF INJECTING INITIAL SOLUTION AT CONSTANT RATE IN CHEMICAL TEST

efficiency of the latter at the plant and at

the same time, for comparison, test the

efficiency of one of the older units. The
chemical or titration method of determining

the turbine discharge, described in the En-

gineering Record of Jan. 31, Aug. 22, and

Aug. 29, 1914, was used in these tests. The
principle of this method is, briefly, as fol-

lows:

Routine op Chemical Test

A concentrated solution of salt (NaCL)
is discharged into the inlet of the turbine at

a measured uniform rate in such a way
that, on its way through the turbine, it will

be thoroughly mixed with the water. A
sample of the discharge water is drawn con-

tinuously from the outlet of the draft tube.

It can be readily shown that if we call

Q = discharge of turbine; q = discharge of

dosing solution; N„ = concentration of salt

of dosing solution; N, = concentration of

plain river water ; and N^ = concentration

of tailrace sample, then:

Q = (A^o X Q)/iN, — N,)

The concentrations were determined by

titration in accordance with the method de-

veloped by Dr. R. Mellet, of Lausanna, Swit-

zerland, as formerly described in the En-

gineering Record.

Thorough Mixing Essential

From an engineering point of view the

main difficulty in such a test is to arrange

the lay-out so that a thorough mixing of

the salt with the water can be obtained and

that an especially uniform concentration

may be secured at the tailrace where the

samples are taken. Though such a test is

comparatively easy and inexpensive to

make, yet great care must be taken in ar-

ranging the details of the conduct of the

test, since certain positive or negative con-

stant errors are otherwise possible, and

must be carefully guarded against.

The salt, which came in car loads of 20
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PIPING AND APPARATUS IN FOREBAY FOR CHEMICAL TEST OUTFIT FOR DETERMINING CONCENTRATION OF TAIL WATER

tons, was mixed with the water in a large

concrete tank which also served as a settling

tank. A salt concentration of 96 to 98 per

cent was generally used. When a test was
to be made the salt was pumped from this

tank up into a dosing and measuring tank
which was of cylindrical shape, 10 ft. high

and 8 ft. in diameter and held approxi-

mately 14,000 liters of salt solution. This

tank was carefully calibrated in liters and
provided with a glass gage on the outside

to indicate the elevations. From the calibra-

tion of the tank this gage was divided into

about 65 divisions, corresponding to dif-

ferences of 210 liters exactly. By timing
with a stop watch the passing of the menis-
cus over these divisions the rate at which
the salt was injected into the head race was
measured. From the dosing tank, which
was mounted close to the intake of the tur-

bine, the salt was passed into the suction

side of a 6-in. centrifugal pump which took

its water from the channel in front of the

intake. In the pump the water was thus

mixed with plain river water and this mix-
ture was now pumped into the distributing

system.

Distributing Pipes

As there are four separate intakes for

each turbine four horizontal distributing

pipes were arranged, at different elevations,

in each of these four intakes, so that- a

fairly uniform discharge of the salt all over

the intake could take place. These hori-

zontal pipes were connected through verti-

cal risers with one common 6-in header,

into which the centrifugal pump discharged
the salt mixture. In the horizontal pipes

three rows of ^/k-in. holes were drilled

through which the salt solution would flow

into the headwaters. As these holes, in the
first test, clogged up by scale and dirt, they
were re-drilled to Yi-in. and no trouble

afterwards experienced.

The main object in using the pump is

that the discharge rate of the salt will vary
much less with the varying elevation of the

dosing tank on account of the high suction

produced by the centrifugal pump—in this

case 20 to 26 in.

Sampling

The samples were taken in the tailrace

after the water had passed through the tur-

bine. The arrangement is shown in a draw-
ing and is similar to the dosing arrange-
ment. Thus samples were also drawn from
horizontal pipes in which a row of Vi-in.

holes were drilled. These sampling pipes,

of which there were twelve, were distrib-

uted uniformly over the section of the draft
tube.

The water was lifted from the sampling

place through 1-in. vertical risers and a

short horizontal stretch into a common 4-in.

header from which it again was discharged
out into the tailrace by means of a 3-in.

duplex piston pump.
One mixed sample, corresponding to an

average of all the twelve samples, could be

taken from a drip cock on the discharge

side of the pump. Individual samples were
sucked out from each of the twelve 1-in.

pipes by means of a vacuum pump in the

following way: ^
A T-connection with a stop cock was ar-

ranged on all horizontal pieces of the 1-in.

risers. From this T-connection a small ^4-

in. copper tubing was extended into each

of the individual sample bottles through a

rubber stopper. By means of keeping a

high vacuum, about 25 in., on all these bot-

tles, samples of the water could be drawn
out in a continuous stream from each in-

dividual sample pipe as soon as the stop

cocks were opened.

The hydraulic head was determined by
measuring the elevation of the water with

float gages mounted right at the outlet of

the draft tube and at the intakes behind

the racks.

The output of the turbine was calcu-

lated from the known efficiency of the gen-

erator and the measured output in kilo-

watts. As load, the commercial load was
used, and as continuous small variations in

power output would occur, correct average
readings were secured by taking readings

on a carefully calibrated rotating standard

(that is, watthour-meter), the revolutions

of which were timed with a stop watch.

Conduct of Test

The conduct of each test was now as fol-

lows:

(1) The turbine would be brought to

the desired load and the gate opening fixed.

(2) All pumps would be started.

(3) The valve for the salt tank would be

opened and the rate of salt discharge regu-

lated to the desired quantity.

(4) When the salt discharge had been

regulated and had been flowing for about 5

min., so that it safely could be assumed that

conditions were steady, a certain signal was
given to start the electrical watthour-meter

and at the same time open the stop cocks

A in the drawing for all individual sample

bottles at the tailrace.

A tiny stream of water lifted from each

sampling place would now be passing at a

uniform rate into the sampling bottles.

This would continue until a stop signal was
given. At the same time the electrical

readings would also be stopped while the

salt would be allowed to flow into the tur-

bine for a few minutes more. The readings

taken of the elevations in the salt tank

closest to the starting and stopping signal

for the samples would be noted especially

carefully and the average rate between

these two readings used for the calcula-

tion. Each test lasted generally from 8
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to 10 min. and would require approxi-

mately 3 tons of salt.

From this description it will be seen that

the method used for the conduct of the test

is the "rate method" as recommended by B.

B. Groat in the Engineering Record of

Aug. 29, 1914. This means particularly

that no instantaneous samples are taken,

but continuous average samples for the

whole length of the test. Thus minor mo-
mentary variations in dosing discharge

rate, etc., are averaged up and made insig-

nificant.

Evaporation and Titration

When the test was over exactly 500 cu.-

cm. were drawn from each sample bottle

and poured into a number of one liter sepa-

ratorj' funnels. These separatory funnels

were arranged on a frame so that each one

of them would drop its sampling water into

a small porcelain casserole mounted below.

These casseroles were mounted on an elec-

trical heater and everything adjusted so

that the casseroles all the time would be

kept about one-half full and at a uniform
slow boil. In this way the 500 cu.-cm. sam-
ples were slowly evaporated and concen-

trated to a small quantity, approximately
10 cu.cm. This evaporation would gener-

ally last from 5 to 7 hr. The arrangement
permitted fifteen samples to be evaporated

at the same time—that is, twelve individual

samples, one mixed, and two head-water
samples. The titration was now done di-

rectly in the casseroles used for concentra-

tion.

It has been mentioned that the hydraulic

head was measured by float gages at the

outlet of the draft tubes and at the intake

behind the screens. On turbine 8 the man-
ufacturer's guarantee for the efficiency of

the turbine referred, however, not to this

difference in headrace and tailrace eleva-

tions but to the effective head acting on the

turbine and it was specified that this effec-

tive head should be measured by piezo-

meters arranged in the wheel pit in a sec-

tion before the water enters the spiral cas-

ing. Three piezometers were arranged
with their openings at right angles to and
with their edges flush with the concrete

walls so as to give the correct static pres-

sure. To determine the effective head act-

ing on the wheel the tailrace elevation was
subtracted from the average elevation of

the piezometers and to this figure the hy-
draulic head corresponding to the velocity

of the water at the suction of the piezo-

meters was added while the head corres-

ponding to the velocity of the water at the
outlet of the draft tubes was subtracted.

Efficiency 93 Per Cent

These tests proved quite successful and it

is of particular interest to know that the
efficiency of turbine 8 proved to be 93 per
cent at its maximum or almost 3 per cent
better than found in the Holyoke tests of

the model runner. The hydraulic losses due
to the intake and the velocity of the water,
when leaving the draft tube, amounted to

about 3 per cent, so that the maximum
overall hydraulic efficiency of the plant, in-

cluding these losses, would be 90 per cent.

On the other hand, the overall efficiency of

one of the older turbines, double-runner,
vertical shaft units, proved by the same
method of test to be only 81.5 per cent.

This comparison shows very clearly the
great advance which has taken place dur-
ing the last 10 years, both in the build-

ing of water turbines and in the design

of settings of high efficiency for them.
The tests were conducted under the gen-

eral direction of the Pennsylvania Water &
Power Company of which J. A. Walls is

vice-president and chief engineer, A. Ben-
zon assistant chief engineer, F. A. Allner

Dr. Techn., general superintendent, and A.

Bang, testing engineer.

Economy in Highway Work the Aim of Phila-

delphia's New Unit Cost System
William H. Connell, in Annual Report for 1914, Describes Method
of Collecting and Analyzing Data as Check on Extravagance

UNIT costs on all of the principal classes

of pavement work by municipal forces

in Philadelphia are now available for the
first time as the result of a system of col-

lecting and analyzing data on expenditures,
inaugurated by William H. Connell, chief

of the Bureau of Highways, and explained
by him in his report for the year 1914,

which has just been issued. These costs,

Mr. Connell predicts, will enable the Bureau
to place the work on an efficient and econ-

omical basis, and will make it possible not
only to compare quality and costs in Phila-

delphia with those of other localities, but
also to determine the relative economy of

work performed in the different districts

of the city by different gangs, thus disclos-

ing the strong and weak parts of the or-

ganization.

Objects Sought

In installing the unit cost system in the
Philadelphia Bureau of Highways the fol-

lowing objects were sought:
(a) To ascertain the quantity, and total

and unit cost of each class of work per-

formed, which will provide data to facili-

tate the preparation of budget and prospec-
tive work estimates and also afford a basis

from which may be determined the fairness

of unit prices bid on contract work.
(b) To provide data to assist in the de-

termination of the time beyond which it

would be undesirable for economic reasons

to continue maintenance work on existing

pavements, or, in other words, the time
when replacements must be contemplated.

(c) To secure by interpretation of the
data, knowledge as to the efficiency of per-

formance of the Bureau's forces, and to

assist in showing the adequacy of the serv-

ice rendered to the public.

(d) To show the quantity and cost of

each class of work performed within the

boundaries of any district, or unit length,

of highway, or on any specific structure

or job.

(e) To show separately the varying and
principal elements of expense, such as

labor, hauling and materials, entering into

the cost of each class of work.
(f) To produce in the subordinate em-

ployees the beneficial moral effect resulting

from a realization that records of their

performance are brought to the attention

of their superiors.

(g) To promote friendly competition be-

tween similar units of the organization and
establish a sort of esprit de corps among
the men.
As all the highway work performed by

the municipal forces is that of mainten-

ance, it was possible to design a standard

unit cost system which would be suflS-

ciently flexible to permit its application to

any other class of maintenance work—such

as sewers and bridges. Under the highway
maintenance repair unit cost system the

work is subdivided into two general sub-

classifications as follows: (a) Restoration

work, which includes the replacement of

highway pavements opened by individuals

or public utilities, for which the city re-

ceives remuneration, and the replacement

of pavements opened by the several munic-
ipal bureaus; (b) general maintenance
work, which includes all work done on the

highways and not included under (a).

To facilitate the reporting of field data,

the work included in the two preceding

general sub-classifications has been divided

into the three following divisions: (a)

city street pavement restoration and main-
tenance; (b) country road pavement re-

storation and maintenance; (c) bituminous
surface treatment and sprinkling.

Standard Forms for Data

To provide for the operation of the unit

cost system and the attainment of the ob-

jects for which it was instituted, the fol-

lowing set of forms were provided

:

(a) A schedule of mnemonic symbols rep-

resenting each and every class of work
likely to be encountered. (For example,

AC, signifying asphalt on concrete).

(b) Daily route sheets, one each for re-

storation work and maintenance work re-

spectively.

(c) Material issue orders.

(d) Composite labor, material, hauling

and progress record forms, one each for

city street pavement restoration and main-
tenance; country road restoration and
maintenance, and surface treatments and
sprinkling respectively.

(e) Cost record forms.

(f) Highway maintenance record forms,

one each for blocks and intersections re-

spectively.

(g) Printed instructions, enclosed in a

pocket folder, explaining in detail the use

of the forms and the general operation of

the system.

To insure universal and definite knowl-

edge concerning the operation of the unit

cost system, every employee having to do

with the system is provided with a schedule

of work symbols and a set of written in-

structions. On all of the forms, two colors

of ink have been used in column headings,

red indicating that the data will be sup-

plied by the office and black indicating that

it should be supplied by the gang foreman.

Wherever practicable the data supplied by
the office are typewritten. Gang foremen
are not permitted to make or keep any
records concerning the work except on the

indicated forms and these entries must be

made while actually engaged on the work.

Route Sheet

Except when a longer period of time is

required to finish a specific parcel of work,

the gang foreman is each day provided by
the district office with a route sheet, in-

dicating the location and order in which

the work is to be performed that day, separ-

ate forms being used for restoration work
and maintenance work respectively. For

I
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each class of work the gang foreman enters

the work symbol and the length, width and
area of the work performed. The sheets

are headed and ruled for this information.

Upon completion of the work, he signs and
transmits this report to the district office

for approval by the district engineer, who
forwards it to the main office.

Time and Progress Sheets

On the first day of each week each gang
foreman is furnished by the district office

with enough copies of the time and prog-

ress and material sheets for that week.
These forms contain the district number
and date, the name, position and rate of

pay of each employee in the gang. During
the progress of each day's work the follow-

ing data are recorded on these forms by the

gang foreman: Work symbol (placed in a

space headed "Order No."), the fund
against which the work is chargeable, the

time of arrival on and departure from the

job of each workman and team, location of

the work indicated by block or intersec-

tion, the length, width and area or thick-

ness of work performed,- the quantity and
character of materials received and used,

and the number of hauling trips made.
After being signed by the gang foreman
this report is transmitted to the district

office for the approval of the district en-

gineer, after which it is forwarded to the

main office.

Material Orders

When it is necessary to use materials

from stock the gang foreman originates a

material issue order prepared in triplicate,

upon which is printed "Please issue the fol-

lowing stores to bearer," and in addition

each copy contains the following data:

District number, date, serial number, name
of storekeeper, work symbol, quantity, unit

and description of material and the day and
hour that the material is wanted, which is

the time the team or agent leaves the job

for the storeyard. The duplicate copy of

the material issue order is retained by the

gang foreman and the original and tripli-

cate copies are presented by the driver or

agent to the storekeeper who records the

time the team arrives, the time of issue of

material to driver and the time the team
departed, and retains the original and re-

turns the triplicate to the driver for trans-

mittal to the gang foreman, who then re-

cords the time of the receipt of the ma-
terial and time of the hauling vehicle's

arrival at the job. After being signed by

the gang foreman the material issue order

is transmitted to the district office where
it is approved by the district engineer, and
then forwarded to the main office. When-
ever possible, however, the material issue

order is approved by the district engineer

prior to its being sent to the storekeeper.

The original copy of the material issue or-

der which is retained by the storekeeper

is used in the posting of the balance of

stores records.

Cost Record Cards

Upon the receipt of the record forms at

the main office the entries on the time and
progress and material sheets and on the

material issue orders are extended and
totaled by the cost clerk, and, after being

forwarded to the paymaster for his record

of the employees' time and returned, the

following data are entered on the cost record

cards, one of which is originated for each

highway intersection and block: District
number, work symbol, fund, date, location,
character and quantity of work performed,
foreman's name, and costs of labor, ma-
terial and hauling. At the termination of
any desired period of time there can be
readily compiled from these cost records the
unit costs of any class of work performed
in any geographical division, or the unit
costs of the performances of any unit of
the organization.

From data contained on the route sheets
received at the main office there is made on
the reverse side of the highway mainten-
ance record cards (which contain a de-

tailed sketch, drawn to a standard scale, of
each block or intersection) a record of the
character, area, and a graphical sketch of
all pavement restoration and maintenance
work performed on streets that have not
outlived their economical life. This makes
it a simple matter to determine how the
repairs are wearing, as a repair over a
previous repair would be brought out in the
plotting. Where it is decided that it would
be more economical to repave instead of

repair a pavement, the repairing done,

pending the appropriation of funds for re-

paving, is not plotted, as the plotting is in-

tended to serve only as a guide until the

pavement has outlived its economical life.

A separate card is provided for each
block and each intersection of highway
pavement. These records contain on their

face side a record of the character and unit

costs of the base and surface courses of the

original pavement, and the name and ad-

dress of the contractor, the dates of com-
pletion and guarantee expiration and length

of guarantee. At the close of each year

from the data shown on the cost record

cards for each highway block and intersec-

tion there is recorded on the corresponding

highway maintenance record the following

data: Year, total area repaired, total and
unit costs of pavement replacements made
necessary for both restoration and main-
tenance, total area of restoration work
only, and the unit replacement cost per

year per square yard of pavement covered

by the record. "These maintenance records

will eventually serve as a basis upon which

the discontinuance of maintenance and the

need of entire pavement replacements will

be determined.

For the purposes of the maintenance rec-

ords a block is considered to be a length

of highway lying between the near curb

lines of the two nearest main intersecting

highways, and an intersection is considered

to be that portion of the main intersecting

highways lying outside of the curb lines.

Eminent Members of Profession Discuss Pres-

ent Standing of Engineers
All Agree That Technical Education Should be Broader, but

S9me Contend That Engineer's Status Is Now Satisfactory

FOLLOWING the appearance in the En-
gineering Record of Feb. 27, page 261,

of the address on the present position of

the engineer, delivered by Prof. George F.

Swain, of Harvard University, before the
American Institute of Electrical Engineers
on Feb. 17, the Engineering Record, on ac-

count of the great interest shown in the

views expressed, requested a number of

eminent engineers to give their views on
Professor Swain's position. Replies were
received from Allen Hazen, consulting en-

gineer. New York; Henry B. Seaman, con-

sulting engineer. New York; E. L. Corthell,

consulting engineer. New York ; Gardner S.

Williams, consulting engineer, Ann Arbor,

Mich.; F. H. Newell, consulting engineer,

U. S. Reclamation Service, Washington,
D. C. ; L. C. Fritch, assistant to president,

Canadian N-orthern Railway, Toronto, Can.

;

J. Vipond Davies, of Jacobs & Davies, con-

sulting engineers, New York; M. M.
O'Shaughnessy, city engineer, San Fran-

cisco, and from an eminent railroad engi-

neer and executive, now in practice as a

consulting engineer in an Eastern city.

These replies are given below with the ex-

ception of Mr. Davies' and the railroad en-

gineer's, which will appear in an early issue.

Some of the contributors to the discus-

sion agree entirely with Professor Swain,

while others contend that the engineer's

position is now fairly satisfactory. Even
those who disagree, however, believe that

a still larger position in business and pub-

lic affairs awaits the engineer, and all ad-

vocate the broadening of the curricula of

the engineering colleges. In some of the

discussions are interesting suggestions as

to particular studies which would benefit

the engineeer and which are now neglected

in the engineering courses.

The discussions follow:

Mr. Hazen Points Out That Followers Are

Needed as Well as Leaders in

Engineering Work
Professor Swain is unquestionably right

in his idea that the education of engineer-

ing students has been too technical and
along too narrow lines and that, to a large

extent, broad, general training could be

substituted to advantage for the special

instruction that has been given.

It is certainly true that many engineers

do not know how to express themselves

adequately and that they" often fail to ac-

complish results that might otherwise be

reached because of this limitation. The
writer suggested this view recently to a

lawyer of his acquaintance who is a master
of expression and who has had much to do

with engineers and engineering reports.

He was a little surprised at the quick and
emphatic reply which did not support the

view. His friend thought that engineers'

reports, as a rule, were as clear and as

much to the point as any class of docu-

ments with which he had had to do. If

there was any criticism, it was that they

were apt to be rather technical, as though

written for engineers, and were occasion-

ally difficult to follow by the business men
and lawyers into whose hands they came.

Followers Needed as Well as Leaders

It takes many kinds of people to make
up a useful organization, and it is well

that all engineers do not have the same
capacities and the same training. Only

a few men will or can develop to be great

leaders. In filling out the ranks of a use-

ful organization, the majority of men must
be those who are willing and able to fol-

low and to do effective work where they

are led. For the leader, the broad, general
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point of view, which Professor Swain em-
phasizes, is essential. On the other hand,
in the rank and file, full and adequate
knowledge of detail is equally important.
Men with broad points of view probably
fail as often through lack of mastery of

detail as do the men who understand the
details because of lack of a broad point of
view.

In considering the work of engineers and
the recognition that they have attained, it

is necessarj- to take into account not only

the men who are at present practising en-

gineering in a narrower way, but also the
men who started with engineering training
and who have gone through engineering
into broader fields. Such men are found
among the more successful and enterpris-

ing contractors and manufacturers, and
in the management of railways and large

enterprises of all kinds. Taking these men
into account, it is the writer's feeling that

the men who have started with an engi-

neering training have probably done as

well relatively, in proportion to their num-
bers, as those starting with any other cor-

responding equipment.

Influence of Mathematics

To the writer, one of the most surprising
things in Professor Swain's statement is

his reference to the narrowing influence

of mathematics. The writer has been in-

clined to think that the study of mathe-
matics is useful in tending to clear and
logical thinking and accurate expression,

and he has been disposed to think that en-

gineering schools might well require more
mathematics rather than less. The fact

that the practical problems of life are not
mathematical ones, but are very much more
complex, is another matter and one that

the man must adjust himself to when he
encounters the problem of life.

Mr. Seaman Believes That Training in

Formative Period Should Be Broader

I have read with interest the address of

Professor Swain before the American In-

stitute of Electrical Engineers, in which
he deprecates the fact that engineers do
not attain their proper leadership among
men.

It is becoming generally recognized that

the preliminary education of an engineer
should be broad, and not specialized. In

the minor positions through which an engi-

neer must pass, fundamental engineering
details are necessary, but before this, his

early formative development should
broaden his habit of thought and of ex-

pression. Some preliminary classical edu-
cation is essential for such broad develop-

ment. General reading of good literature

gives facility of expression, and the debat-

ing society is perhaps the best education
for the expression of thought.

Lawyer Not a Clearer Thinker

On the other hand, I cannot agree that

the lawyer thinks more clearly, or more
accurately, than does the engineer. If the

lawyer wishes to learn to think clearly he
should take a limited course in engineering,

particularly in analytical geometry, strains

in structures, or similar engineering sub-

jects. It is the happy combination of the

two—clear thinking and clear expression

—

which gives leadership. Character, of

course, is essential in any case.

The engineer's training teaches him to

think straight and to tell the truth. It un-

fortunately does not teach tact—this must
be learned from environment—but his

clearness of thought, courage, and facility

of expression will tend toward leadership.

Positions of Authority

The fact that this training and ability

may not attain their proper recognition is

not necessarily the fault of the engineer,

but rather may be due to the fault—if it

may be so expressed—of others; to the

selfishness or jealousy which others would
feel of the power which the engineer would
wield if given a position of authority. In

such cases they prefer to use the engineer's

knowledge in a subordinate, or even a sub-

servient, position. To alleviate this condi-

tion public enlightenment will be necessary.

This, however, is fortunately not always
the case. Where large interests are at

stake and where those interests are more
important than the position of any indi-

vidual, the engineer does and will obtain

recognition.

Engineering execution, finally, is the

best natural training for general executive

work.

Mr. Corthell Believes Liberal Education

Best Preparation for Leadership

If the engineer were as liberally educated
as the lawyer, and had the requisite per-

sonality, leadership would come to the engi-

neer as certainly as it now goes to the

lawyer, and this is the fundamental means
of improving the status of the engineer.

Professor Swain says this. I myself have
preached it in season and out of season for

a quarter of a century. In three separate

literary productions during this period I

have urged this "fundamental." I have
proved it by the experience of many. I

have proved it from investigations in the

methods of education of the engineer in a

dozen countries of the world, and I have
enforced it by opinions from many of the

leaders of the profession here and in other

countries. I have not lacked the courage to

urge my views by all means in my power.

I have bared my own personal experience to

prove it. What more could I do?
I am not referring to the great mass of

engineers who are content with their posi-

tion in the world and willing to do their

duty in lower spheres. I am talking about
the men who are ambitious to "get on top"

and have the natural personality but do not

have the education that, united with their

natural ability, would make leaders of them.

These are the men that would occupy the

high positions in public affairs if they had
.started right; if they had made men of

themselves first and engineers afterwards.

Engineers in Prominent Position

Able, educated engineers have held high,

even the highe-st, positions in many coun-

tries in many ages. I could name the men
to whom I allude, from Egypt 4000 years

ago to Argentine, and from intermediate

ages and countries—ministers of public

works, councillors of state, deputies and sen-

ators and a president.

I have, from 1891 to the present time,

been quite well informed on the methods
of education in other countries, and on the

opinions of the best men in the profession

here and abroad as to what the character

of that education must be to create leader-

ship and merit and secure the high opinion

of the "powers that be." My personal in-

vestigations into engineering education and

its development in other countries covers

universities and technical schools in fifteen

or more countries. My membership in

eighteen foreign engineering, geographical,

scientific and commercial societies has
brought me into close personal relations

with the members of these numerous asso-

ciations.

Some of the positions I have held have
brought me into contact with public men,
from legislators to presidents. I can there-

fore speak from personal knowledge. I

could fill pages with opinions supporting

the decided views I am here expressing.

Liberal Education

What I believe to be necessary to make
the engineer capable of taking the posi-

tions he aspires to, and which he considers

his right to have, but which do not come his

way often in this country, is a liberal edu-

cation as a fundamental factor in his life,

before he undertakes his technical educa-

tion, or along with it. This is not the pre-

vailing opinion in this age; but in my view

a narrow technical education will never give

the breadth and judgment and ability re-

quired in men of affairs and of command-
ing influence, who are sought after to fill

high positions of great responsibility in

public life—municipal. State and National.

I believe thoroughly in the training, dis-

cipline and strength of character produced

by a liberal education. I venture to assert

—

and I believe the experience of employers

will bear me out—that as between a gradu-

ate in science alone and a graduate in the

humanities, the latter will have the greater

ability, other things being equal, in organi-

zation and management, and will be the

leader in every department of life where
leadership is required.

I agree with Professor Swain entirely,

and I believe the time will come—and it is

already coming—when the views that he

is urging upon the profession will be gen-

erally approved and adopted. As a leading

educator and president of one of our strong-

est universities has recently expressed him-
self in a letter to me, "Your views are

sound, and although the present generation

has swung far away from them, in due time

the pendulum will swing back." When it

does the engineers of that generation will

hold, even in this country, the positions in

public life to which their professions and
their liberal technical education will entitle

them.

Mr. Williams Believes Present Engineering

Courses Are Influenced by Parents'

Desire to Have Students Earn a

Living Wage the Day They
Are Graduated

Referring to the address delivered by
Professor George F. Swain, before the

American Institute of Electrical Engineers,

I wish to endorse both his criticisms and
his analysis of the engineering profession.

It is a regrettable fact that the origin and
development of engineering education has
been antagonistic to cultural studies, and
like all purely utilitarian processes has re-

sulted in development along narrow lines.

Much as we may dislike to admit it, our
engineering schools, with possibly rare ex-

ceptions, are not turning out an educated

product, but rather a class of partially

trained artisans. The clamor of the stu-

dent and of his parents has been that the

boy be taught to earn a living the day he
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is graduated, overlooking the fact that un-

der this form of training he stands a fair

chance of earning just that the rest of his

life.

Engineer Must Be Able to Do More
THAN Figure

The man successful in dealing with man,
must study man, his history, philosophy

and psychology; the competent advisor in

matters involving financial obligations,

must have acquired a familiarity with the

history and laws of finance; and until

the engineering profession realizes that

there is something more worth while in

education than to be able to compute the

number of rivets in a boiler, or the pounds
of concrete in a retaining wall, we may ex-

pect engineers to be mere plodders, their

lives bounded by the four walls of a

draughting room, or their hands occupied

with the four screws of a transit, with
only here and there one who has had the

wisdom to inform himself of the history of

the human race, rising above the level of

the multitude.

Mr. Newell Pleads for United Action to

Acquaint the Public with the Engineer's

Work, and Thus Secure the

Recognition Desired

Appreciation on the part of the public of

good deeds is in proportion to the complete-

ness of knowledge of these." If, as clearly

brought out by Professor Swain in his ad-

dress of Feb. 17, there is lack of proper

appreciation by the public of the engineer-

ing profession in general the question at

once arises as to how far this is due to the

attitude of the engineers themselves;

whether they as individuals or as a body
are keeping the public informed, and are

systematically dispelling the ignorance on
the part of the public which surrounds much
of their work.
The address of Professor Swain brings

to a focus the somewhat desultory discus-

sion which has been going on for some time

and serves to clear away many of the mis-

conceptions which have been entertained.

Lack of Recognition

It is now generally conceded by engineers

that the engineering profession as a whole
has not occupied that place in the eyes of

the public to which its members believe

themselves to be entitled. Professor Swain
has pointed out that, however this may be,

the engineer, like any other man, is apt to

get what he deserves ; if proper recognition

is not accorded to him, it is not so much
the fault of the public as it is the result

of neglect of some conditions largely with-

in his own control. In the long run, re-

wards are distributed very nearly accord-

ing to deserts, and the cause of failure to

obtain proper or desired leadership must
be looked for first from within rather than

without.

Starting at the foundation. Professor

Swain has shown that the training of the

young engineer must be improved along

what may be called the human side. This

.strikes a responsive chord in the conscious-

ness of every employer of young engineers;

the man who takes them fresh from college

finds that many of them are utterly lacking

in any conception as to how to get along

with the average man or to talk the lan-

guage which he can understand. They are

usually well drilled in mathematics and in

matters involving precision of measurement
or accuracy of observation. In dealing with
inert matter they can be depended upon,
but when it comes to putting into their
equation the constants or variables of the
human machine, they show a deficiency.

The young engineer if he come from the
country or is raised on a farm, has a certain
advantage acquired in the handling of ani-

mals and in meeting the more nearly aver-
age man. But the boy from the city, who
has always been surrounded with a certain

type of man or society in which his family
moves, has viewed other humanity in gen-
eral from a vague or distant point.

Hiding Their Light Under a Bushel

Going beyond the fundamentals pointed
out by Professor Swain and not waiting
for the next generation to improve, there is

an evident, immediate need and possibility

on the part of engineers individually and
collectively to remove some of the obstacles

to better recognition by the public. We
have no right to content ourselves today
with the thought that the young engineers

of tomorrow may utilize better methods
and may develop along broader lines. We
should put our hands to the duty which
lies immediately before us and take the

public into our confidence to the extent of

letting it know and appreciate the work of

the men of achievements and to understand
the results which are now being attained

from day to day. The public is interested

in these when the facts are presented in a

way that the public can grasp.

While it is true that law, medicine or

architecture makes a more direct appeal to

human sentiments and to this extent has

the advantage, yet engineering as a pro-

fession is not wholly out of the running.

It is handicapped, however, by an habitual

tendency on the part of many prominent en-

gineers to hide their light under a bushel,

due to carrying to an extreme the proper

ideas of professional ethics or a personal

modesty which has not permitted the light

of the individual to shine before the out-

side world. Take, for example, a list of

engineers and from your own knowledge

of the best and strongest of these men pick

out five names and then note how little has

been said publicly concerning these men
and their works and then inquire why this

has been permitted.

Action Will Obtain Due Recognition

Has the engineering profession as a body

seen to it that the great world in general

has been taken into its confidence fully and

properly in recognition of the work of these

men? Sometimes we wait until they die

and then make efforts, as in the case of

Alfred Noble, to erect a monument. How
little was done during his lifetime to let

the public understand something of the

great achievements and larger qualities of

Mr. Noble's work? He himself shrank from

publicity and his admirers and followers

by his example have been encouraged in

going to an extreme in the same direction.

Is it not time, therefore, to face this

problem and while beginning at the very

foundations, in a broader training for the

young engineer, at the same time unite in

a corresponding broadening of the men in

mature life by showing to them not only

the deficiencies which exist but the possi-

bilities of development, of extending their

own horizon and of the duty which lies in

the proper exploitation of the present

works of the engineer?

Mr. Fritch Does Not Believe That the

Engineer's Position Is Not Equal to

the Lawyer's or Business Man's

Referring to Professor Swain's address
issue may at once be taken with the views
expressed which in many respects are not

borne out by the facts and discredit the

engineer, particularly as to the essential

of personality, "Character." This in my
opinion is a predominating characteristic

of engineers, and this is shown by the fact

that in rare cases only has the engineer
failed to be true to his trust where hon-
esty and integrity are involved in undertak-

ings involving great financial and executive

responsibility. Can the legal profession

or the business world show a similar rec-

ord? The facts are so well known as to

make proof unnecessary.

Recognition in Public Life

Why does the engineer not receive recog-

nition in public life and as a leader that

his attainments entitle him to receive?

It can be shown by numerous examples
that engineers have received recognition

in public life, as instanced by the many
executives in railway and other corpora-

tions who have made brilliant successes and
have been recognized as leaders in their

chosen fields. The construction of the Suez

Canal, the Panama Canal, the Assuan Dam,
the Forth Bridge, the numerous transcon-

tinental railways and many public works
are proof of the recognition of the engineer,

of his "personality," character, leadership

and business ability, with which political

honor or any other encomium cannot be

considered as comparable.

Why Engineers Stay Out of Public Life

The question may be asked why there are

so few engineers who reach public favor as

compared with men of the legal profession

or business world?
If measured in terms of so-called political

preferment and the accumulation of mil-

lions in business enterprises, then engineers

may be called failures, but if measured in

terms of actual accomplishment, of physical

results in the construction of large works

and the advancement of knowledge and art

for the convenience and happiness of man-
kind, then the engineer stands pre-eminent.

The price often paid for so-called political

and business success the engineer considers

too high to pay, if made by the sacrifice of

his high ideals and standards.

An engineer will not succeed as a poli-

tician because his policies and practices

are determined by rules and laws immuta-

ble and unchangeable. Their observance

would be fatal to the success of the poli-

tician. The engineer will not succeed as a

Captain of industry, if it involve the sub-

ordination of recognized principles of right

in every transaction, which modern busi-

ness does not always adopt if they interfere

with the accomplishment of a given pur-

pose.

Directness of Thinking

Do engineers think straighter than law-

yers or business men?
There is no bettei* training for the

mind than a course in mathematics and

in this respect the training of the engineer

is superior to that of the lavi^yer or busi-

ness man. Mathematics is more truly an

exact science than that of law or any

other of the arts, and to declare that an

engineer is not as capable of thinking as
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logically or "straight," as Professor Swain
states, as the lawyer or business man is

to take a view contrary to what has been
accepted almost as an axiom.
The lawyer is accustomed to think along

the lines which lead to a preconceived, de-

sired result. Who is not familiar with
the devious paths, the turning of "sharp
comers" that our learned friends resort to

in the endeavor to convince one of their

argument. The engineer is accustomed to

think along lines that are based step by
step upon facts, as certain as the laws of

nature upon which his works are founded.

We cannot admit that the engineer, not
enly in his thinking but in his actual ac-

complishment, is 'straighter" than either

the lawyer or the business man.

Breadth of View

As to breadth of view there are as many
examples of the largeness of vision shown
by the engineer as any other calling.

In the building of a transcontinental
railway the engineer must consider a
variety of questions which are broader
than the horizon of any law suit or busi-

ness transaction in a particular line of

trade. The lawyer and the business man
of to-day are specialists whose activities

are largely restricted along particular
lines, and beyond that their vision is lim-

ited. The engineer, and by this we mean
the successful engineer, must know not
only much of law and business in all their

ramifications but also the varied phases of
engineering and the sciences. It is con-
fidently asserted that if a test were made
by selecting an equal number of engineers,

of lawyers and of business men that the
engineers would out-rank the other two
classes in "breadth of view."

The writer had both legal and engineer-
ing training, and as far as his own ex-

perience is concerned the engineering
training has been the more valuable.

Criteria of Success

If success in this world is to be measured
solely by the smoothness and volume of

speech which the lawyer can put forth, or

the large bank account which the captain
of industry can accumulate, then it may
be doubted if engineering would be recom-
mended to any one desiring success of that
kind, but if success means the accomplish-
ment of genuine good for the benefit of
mankind and the conversion of forces and
resources of nature for the common
good of all, rich and poor alike, and the
resultant satisfaction from work well done,
then engineering can be recommended to

all worthy young men.
There has never been a time more pro-

pitious than the present for young men to

enter the engineering profession. There is

scarcely an activity in life that does not
rquire the skill of the engineer, and there
has never been a time when the engineer's

worth has been so fully recognized as at

present, not only in a financial way but in

esteem and honor—which are largely due
to the tradition of the past, that the en-

gineer can be trusted to faithfully perform
his duty.

Mr. O'Shaughnessy Holds That Engineer

Has Function in Solving Large

Social Problems

I perused with extreme interest the an-
alysis by Prof. George F. Swain of the sev-

eral reasons why engineers fail in most in-

stances to attain just recognition. I believe

that from an analytical standpoint he has
very ably dissected the subject, but think
that more attention might be directed to

some of the more cogent reasons for exist-

ing conditions.

The engineer from youth is trained to
think and act along direct lines. Every
problem which he solves is based on reason,

truth, scientific research and practical ex-

perience. The trend of mind which makes
a good engineer rarely develops the mixing
faculty, which is so essential for success
with the commercial potentates whose ideas
dominate our modern enterprises.

Power op Synthesis

It is incontrovertible that by early edu-
cation the average attorney is much better
equipped to secure proper recognition of

his work than the average engineer. Be-
fore entering on the study of the legal pro-
fession the majority of aspirants have the
advantage of a broad literary training.

They devote several years of their under-
graduate preparation to the purely "cul-

ture" courses. This, without doubt, has a
broadening effect that would necessarily be
an asset in any profession. Not only does
it provide a broader viewpoint of life, but it

imparts self-confidence and ease, which are
essential to leadership among educated men.

In most instances these literary educa-
tional advantages are denied to the engi-
neering student. He generally finishes the
high school before his intellect is sufficiently

mature to profit by the culture courses there
offered, and in the engineering courses of
the university the principal mental faculty

developed is the power of analysis. While
this power of analysis is of the greatest
importance in computing stresses and de-

signing, the power of synthesis is equally

important in constructive engineering. I

use the term synthesis in its broad sense,

namely, the combination of separate ele-

ments of thought into a whole, of simple
into complex conceptions, individual propo-
sitions into co-ordinated systems. A broad
literary education tends to develop this

synthetic faculty more than a purely tech-

nical training.

Engineer's Modesty Holds Him Back

Too often the engineer fails of recogni-

tion because of his latent excessive modesty
and repugnance to publicity. As indicated

by Professor Swain, he does not indulge,

like architects, in subtle flatteries of his

clients to encourage them in undesirable in-

vestments. More often his conscience, due

to his analytic training, love of right, and
interest in his profession, compels him to

discourage economic waste by blocking

selfish schemes and ill-advised projects.

Very often, in his pursuit of right, he de-

velops antagonisms to officials and company
directors, who brand him as an idealist.

This does not tend to encourage his popu-

larity or promote his entrance into broader

administrative spheres in the larger munici-

pal and business enterprises which naturally

should be his field.

• The lawyers, on the other hand, who
dominate all our legislative enactments, are

trained from early youth, by education

and by court experience with judges and
jurors, to cultivate the art of pleasing the

public, and by perseverance in this policy

have often been able to direct not only legis-

lative but often gigantic commercial de-

velopments as well. While many of the

legal profession are thoroughly qualified to

act in responsible positions, rarely have
they had the necessary combination of

analytic training and excutive ability to

dominate immense constructive enterprises.

Our Duty in Social Questions

I believe it would be in order for engi-

neers to instil into the younger men the

necessity for taking an active part in the
public discussion of all economic and busi-

ness ventures that involve engineering prin-

ciples. I do not believe it will ever be de-

sirable for the engineering profession, for

the sake of increased remuneration, to un-

bend itself from the code of ethics which
impels it to give the best service it can to

every project it undertakes, even when the

compensation is recognized as inadequate.

I believe further that the problems of the

future, created by the great commercial
growth and material advancement of the

country, such as better housing, better

transportation, and the betterment of the

great masses, are legitimate questions for

the engineering profession, more than any
other, to undertake and solve. Our country
is in a state of transition from the wilder-

ness of 100 years ago, and we have each

been so absorbed in the pursuit of our indi-

vidual abstractions that little thought has
been given to our obligations as units to

participate in the discussion of these com-
plex problems. The people should remember
that the founder of our country, who car-

ried it successfully through its most trying

ordeals, was an engineer, trained to think

along straight lines, which many of the

modern demagogues would have considered

narrow, and that they may look to the engi-

neering profession for straight thinking,

and successful solution of many problems

with which we are now confronted. While
fully equipping themselves with all the de-

tails of their profession, young engineers

who have become alive to the responsibili-

ties that will be thrust upon them should

keep in more active touch with public af-

fairs and public projects, and not sit mod-
estly by and permit professions and men of

inferior calibre to usurp their field.

I believe Professor Swain's analysis to

be timely, that a careful perusal of it will

bear fruit and that many who have hereto-

fore given only superficial thought to the

situation will now become more thoroughly

impressed with the necessity of our profes-

sion waking up to the responsibilities which
are upon us, and taking the places to which

we are justly entitled in the many public

problems now before the country.

Investigations Made by the New York
State College of Forestry at Syracuse Uni-

versity during the last year disclosed the

fact that shade trees in many cities and

towns of the State, including New York
City, Syracuse, Binghamton, Amsterdam,
Mount Vernon, Newburgh and Olean, are

dying, because in the past mistakes in se-

lecting the varieties and spacing the trees

at time of planting had forced them to

grow with weakened vitality, which had
encouraged decay by tree diseases and at-

tacks of insect pests. There is need for

systematic work among municipalities in

planting trees to replace those that have

failed, and to fill in many unplanted areas

along the streets. It has been estimated

that within the cities of the State there

could be sustained, along 20,000 mi. of

streets, a growth of 5,000,000 shade trees

which could be made worth $100,000,000

in augmented property value.
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GENERATOR WITH THRUST BEARING ON TOP AND GOVERNOR ACTUATOR FOR 16,500-HP UNIT

Ten Per Cent Efficiency Increase Follows Change
from Double to Single- Runner Turbine

New Type of Unit Added to Holtwood Plant Reqvftres Rebuild-

ing of Substructure, but Will Reduce Maintenance Costs

WITH the single-runner turbine in-

stalled recently as the latest addition

to the power equipment of the Holtwood
plant of the Pennsylvania Water & Power
Company eflRciencies from 8 to 11 per cent

higher than those obtainable with the
double-runner units hitherto installed have
been realized. This is the justification for

selecting the single-runner wheel in the pro-

gressive development of the station, in spite

of the fact that the installation of the new
type of unit, in a partially completed sub-

structure designed for a double-runner tur-

bine, has necessitated chipping and remov-
ing the concrete of the foundations and

practically reconstructing the draft tube
and wheel pit.

Original Installation

The original layout for the Holtwood
water power plant provided for ten twin-

runner Francis turbines, each of 13,500 hp
capacity at 53 ft. head. The sub-structure,

including intakes and draft tubes, had been
finished by the McCall Ferry Power Com-
pany ; its successor, the Pennsylvania Water
& Power Company, installed at first only

three of the units and others were added to

the station each year, according to the load

requirements.

By 1913 seven of these units (the later

ones modified and considerably improved as

regards output and efficiency) were in oper-

ation, and the eighth unit was needed in

the fall of 1914. The company's engineers,

therefore, investigated the possibility of

the installation of a single-runner turbine
and in conjunction with the engineers of

the I. P. Morris Company, of Philadelphia,

came to the conclusion that the single-run-

ner unit would cost no more than the older

types of wheels and that the advantages of

such an installation in simplicity, compact-
ness and increased power output would be
very great.

Advantages of Single Runner
With the single-runner type of turbine a

considerably improved design of intake and
draft tube results; the turbine consists of

fewer parts ; fewer parts of the turbine are
continuously in the water; and the location

of the runner is always above tail water.

The improvement in the int&ke and draft

tube has cut down the losses to such an
extent that the efficiency of the new turbine,

including all losses in the water passages
from forebay to tailrace, is about 8 to 11

per cent higher than the efficiencies of the

old ones. In a power plant where there is

a pronounced low water season this increase

in output is of the highest importance.

With only one runner comparatively few
parts constitute the operating mechanism,
thereby decreasing the maintenance con-

siderably. Since few parts are submerged
in the water, the corrosive effects of the

river water on pins, links, bearings, etc., is

a minimum. The maintenance of this type

of turbine should, therefore, prove to be
much less than the maintenance of the old

type, where the entire operating mechanism,
with the exception of the operating engines,

is always in water. Incidentally, in the new
type the various moving parts such as the

links, pins, etc., are always open to inspec-

tion and can readily be greased and lubri-

cated.

Since the runner is located above tail

sectional elevation of power house sub-

structure showing arrangement of

16,500-HP single-runner unit
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PIT UNER IN PLACE FOR SINGLE-RUNNER UNIT DRAFT TUBE FORM FOR SINGLE-RUNNER UNIT

water, it will not be necessary to pump out
a wheel pit when inspecting the runner, as

has to be done whenever an inspection is to

be made of the lower runner of the twin-

runner turbines. Such pumping is another
big item in maintenance cost for it takes

a long time to pump out one of the wheel
pits.

Another great improvement is the loca-

tion of the thrust bearing on top of the

unit, which makes it much easier to inspect

and does away with the previous necessary

bad feature of having the bearing parts

split in order to install and afterwards to

disassemble and assemble again. The ma-
chine, however, is designed so that the com-
pany can use, and actually does use at

present, one of the old bearings, whether it

be a Kingsbury or roller bearing.

The governor has many novel features,

the most important of which are the ar-

rangement of the hand-regulated valves, so

that they can be manipulated from the floor,

and the arrangement of the main governor
valve directly under the auxiliary valve.

The only objection to the installation of a
single-runner unit was the already finished

sub-structure, which would have to under-
go such changes as amounted to chipping
and removing most of it and then building

an entirely new one. One of the illustra-

tions shows a cross-section of the old draft

tube with the outlines of the new one in

dotted lines ; the old parts of concrete sepa-

rating the upper and lower draft tube, to-

gether with the vertical part near the

tailrace, indicating the amount which had
to be chipped away, are shown shaded.

Removal of Old Concrete

The work was started in the beginning of

April, 1914, with the installation of a bulk-

head at the tailrace and of the draft tube
to keep the water from entering the pit

after it had been pumped dry, and from
then on the removal of all sediment, chip-

ping, blasting and removing concrete in

the lower part proceeded until the begin-

ning of July, when the lower draft tube
forms could be installed, while simultan-
eously the chipping and removal of concrete

in the upper part of the old wheel pit, for

the scroll case and the altered intake, took
place. The entire job up to El. 138.00 was
completed early in September. The first

part of the work was very difficult, due to

the high water which prevailed in the river

at that time, and which caused the pits to

be flooded occasionally. The removal of

concrete from the lower part of the draft

tube also was difficult, partly because it was
almost impossible to keep the bottom en-

tirely dry and because the structure above

had to be supported by strong shoring,
while the concrete division wall, which
otherwise acted as a support for the wall

above, was being removed and later replaced
by a hollow cast steel nose, filled with grout
and thoroughly bolted to the remaining
part of the wall.

A cross-section through the finished sub-

structure is shown. It is rather heavily

reinforced. This was necessary on account
of the possibility of water pressure in the
dividing sections between the old and the

new concrete. It will also be seen that be-

cause the upper part of the scroll case ex-

tends rather close to the tunnel in which
the central pumping system is installed, the

former is heavily reinforced.

The heavy horizontal concrete slab, sepa-

rating the two old draft tubes, was removed
by blasting to within a couple of feet from
the side walls; the vertical supporting wall

was also partly blasted, but the remaining
concrete was all chipped with compressed
air hammers.

Pouring New Concrete

When the draft tube form was in place

and lined up and the reinforcement fastened

lAL elevation of 13,500-HP
- tble-runner installation
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PLAN AND ELEVATION OF DRAFT TUBE

Heavy dot and dash lines are outline of draft-
tube for single-runner unit ; lines in full indicate
shape of substructure as left by builder, and cross-
hatched areas show portions that had to be re-
moved.

to the form, the concrete was poured con-

tinuously to El. 108 when the lower scroll

case forms were installed and lined up and
the concrete poured to the elevation of the

speed ring, which was in place and grouted
in on Aug. 15.

After this the forms were placed for the

upper part of the scroll case, the cast-iron

pit liner installed, and concrete poured con-

tinuously to El. 138 (thrust deck floor)

and finished on Sept. 10. The remaining
work up to the finished floor, where the

generator base ring is grouted in, was com-
pleted Sept. 19.

During the entire work the greatest care

was taken to clean and wash the chipped
surfaces so that a good bond could be ob-

tained between the old and the new con-

crete. All the forms, wherever exposed to

concrete, were carefully finished in order to

obtain smooth concrete surfaces. The total

amount of concrete chipped and removed
was approximately 180 cu. yd. ; 2100 cu. yd.

of new concrete of 1 :2 :4 mixture were
placed.

The erection of the turbine by the manu-
facturers, the I. P. Morris Company, was
completed Dec. 15, and the generator, built

and erected by Westinghouse Electric &
Manufacturing Company, was finished the

same date.

The turbine is rated 16,500 hp at 63-ft.

head and 94 r.p.m., and the generator

12,000 k.v.a., 25-cycle, 11,000 volts at the

same speed.

The work was done under the general

direction of the Pennsylvania Water &
Power Company, of which J. A. Walls is

vice-president and chief engineer. A. Ben-
zon is assistant chief engineer, and F. A.

Allner, Dr. Techn., general superintendent.

"Le Genie Civil," which was obliged

temporarily to substitute bi-monthly for

weekly publication because of the war's
inroads on its editorial staff, has resumed
its regular weekly publication. Since the
first of the year it has been issued weekly.

Sewage Aeration at Lawrence
and Manchester Compared

Gelatinous "Growths" on Slate Layers in American
Tanks Probably the Same Thing as the

English "Activated Sludge"

By H. W. CLARK
Chief Chemist, Massachusetts State Department

of Health

THE present work upon the aeration of
sewage is a logical continuation of work

begun many years ago. In 1882 aeration
was studied extensively by Dr. Angus Smith
of England; in 1884, by Dupre and Dibdin;
in 1888 a patent was issued to Hartland
and Kaye-Parry for a process of sewage
treatment which included a chamber into

which air was blown through the sewage.
Drown, Mason and Hine, Phelps, the writer,

and his assistants. Fowler and others have
in more recent years made investigations

along this line.

While studying at the Lawrence Experi-
ment Station several years ago the question
of water pollution in connection with fish

life, we noted certain changes that occurred
in sewage by prolonged aeration and proved
that these changes were produced very
largely by certain algal "growths" in the
sewage aerated. Following this, it was
found by experiment that the greater the

surface for these growths to become at-

tached to, the more rapidly the purification

by mechanical aeration aided by the action

of the growths occurred.

Lawrence Experiments Inspire English
- Tests

Following the first studies at Lawrence,
the Lawrence aerating tanks containing
layers of slate were put into operation about
21/2 yi". ago. These tanks and the results

of their operation have been described by
me in two or three reports of the Massa-
chusetts State Department of Health and in

articles in the Engineering Record and else-

where. The work that can be accomplished

by them is certainly very remarkable,

and is perhaps a long step forward in meth-
ods of sewage purification. In the fall of

1912, Dr. Gilbert Fowler of Manchester,
England, visited the Lawrence Experiment
Station and some of the work going on at

the time was shown to him. After his re-

turn to Manchester, Dr. Fowler began those

experiments now so well known as the

"activated sludge" experiments. In regard

to this English work, however. Fowler made
the following statement in his discussion of

the paper entitled "Experiments on the

Oxidation of Sewage Without the Aid of

Filters" by Ardern and Lockett (Journal,

Society of Chemical Industry, Manchester,

Eng., Section, May 30, 1914), this paper

being written by two of Fowler's assistants

and describing the Manchester work begun

by Fowler and carried further by them.

Fowler's statement was as follows:

"It is only right to admit that the illumi-

nating idea which originated the work was
due to the visit he (Fowler) had paid while

in the United States, to the Mecca of sewage

purification, namely, the experiment sta-

tion at Lawrence in the State of Massachu-

setts, where he saw the bottle, described in

the paper, in which sewage had been com-

pletely purified by 24 hr. aeration."

Fowler states further that in discussing

this method with Dr. Soper of the Metro-

politan Sewerage Commission of New York,

he found that Soper was of the opinion that

the idea of surface should be abandoned

if the matter was to be really advanced.
Ardern and Lockett in the paper men-

tioned, state: "The researches of Clark,
Gage, and Adams, and of Fowler and Mum-
ford, show a marked advance on previous
work, but it will be seen that in the case
of the former investigators the idea of sur-
face contact is retained, as evidenced by the
construction of the aeration tank, and that
in order to produce a nitrified and stable

effluent, further treatment in filters is still

required."

They also state: "In November, 1912, Dr.
Fowler visited the States in connection with
the question of the pollution of the New
York Harbour. Shortly after his return he
described to the authors a laboratory ex-

periment which he had seen in progress at

the Lawrence Experiment Station, Massa-
chusetts, which evidently referred to the
earlier work of Clark and his colleagues on
the aeration of sewage in the presence of

green organisms, as the bottle in which the

sewage was aerated was coated inside with
strands of algal growth. Dr. Fowler sug-
gested that new work might with advantage
be carried out on somewhat similar lines."

Ardern and Lockett make a point in re-

gard to the Lawrence work that we have
considered surface contact all important
Let me call attention again, however, to the

fact that the surface in the Lawrence tanks
is largely for the accumulation of growths,
as in the bottle experiment at Lawrence
quoted by Fowler, and has been so explained

many times by me and is not for simple
surface contact.

Growths and Activated Sludge

I have repeatedly, in the Lawrence re-

ports of 1912 and 1913, and in an article in

the Engineering Record, and elsewhere,

called attention to the vital part that the
growths upon the slate play in this aeration

work. These heavy, brownish-gray, gela-

tinous and other growths which clarify the
circulating sewage are probably the same
bodies developed by Fowler and Ardern and
Lockett in the Manchester tank and called

by them "activated sludge." In the Law-
rence tanks, however, we circulate the sew-

age over the layers of growths upon the

slates, while in the Manchester work the

"activated sludge" is circulated through the

sewage, and according to such information

as I have from Ardern and Lockett's paper
and elsewhere, the tank into which air is

blown has one-fifth of its space occupied by
the sludge, and the sewage and sludge are

churned by the air current.

It is impossible, so far as the experiments

have as yet gone, to state whether the Law-
rence or the Manchester process is the more
eflScient and economical. This is a problem,

the answer to which time and further work
alone will show. It seems reasonable to

suppose, however, that the circulation of

sewage over growths on slate or other walls

in the tank is as efficient and as cheap as

the reverse process of churning in the sew-

age the sludge containing growths. If in

the Manchester process approximately

200,000 cu. ft. of air are used per hour per
million gallons of sewage treated, as I am
informed, the cost for power, that is, the

main cost for either process, must be

greater than at Lawrence, where 50,000 cu.

ft. per hour per million gallons of sewage
treated are used.

Stability Results

In the Lawrence tank, it is possible by 10

hr. aeration, supplying 50,000 cu. ft. of air
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per hour per million gallons of sewage
treated, to render the tank effluent stable

during more than 90 per cent of the time.

Five hours' aeration renders it stable, or

nearly so, 65 to 70 per cent of the time.

By 5-hr. aeration 80 per cent of the total

suspended matters are collected and re-

moved from the sewage by the growths, and

90 per cent by 10-hr. treatment.

Five-hour aeration removes the soluble

organic nitrogen including colloids—solids

that will pass through filter paper—to the

extent of 35 to 40 per cent, and this removal

can be brought up to 60 per cent by 10-hr.

aeration. The albuminoid ammonia is fre-

quently reduced from 50 to 75 per cent by

5-hr. aeration and 80 per cent by 10-hr.

aeration. The total or Kjeldahl nitrogen is

by 5-hr. aeration removed to the extent of

50 to 60 per cent and by 10-hr. aeration to

from 80 to 85 per cent. Nitrification does

not occur in the tank as we operate it, al-

though nitrification is possible, as we
showed by experiments several years ago in

which almost complete nitrification was in-

duced by growths and 24-hr. aeration. In

August, 1912, for instance, as stated in the

Lawrence report for that year, the sewage
after aeration with growths contained on

an average, nitrates greater than 1.5 parts

per 100,000, the free ammonia was reduced

86 per cent and the organic nitrogen and
oxygen consumed more than 60 per cent.

It is quite probable that the character of

the sewage determines very largely whether

or no it can be purified satisfactorily by

either the Lawrence method or by the Man-
chester method of activated sludge which

apparently is absolutely the same in princi-

ple as the Lawrence method, and the idea

for which, as Dr. Fowler states, was ob-

tained by him at the Lawrence Experiment
Station in the fall of 1912. At the present

time the sludge and growths upon the slates

in the Lawrence tanks swarm with small

worms and these worms undoubtedly aid

materially in the work of change and purifi-

cation. The sludge produced by either

method has, of course, as has the sludge

from trickling filters, a certain increased

value owing to its granular character, the

changes in it caused by the agencies at work
in the tank, the reduced amount of fatty

matters present and its inoffensiveness. The
value of all sludge is easy to estimate but

its actual value hard to prove.

Concrete Surge Tank, Disconnected at Base,

Operates on Differential Principle

Effects of Load Changes Less than with Ordinary Type of Regu-

lator—Care in Construction Eliminates Leakage at Bottom Joint

TWO features justify the design of the

large reinforced-concrete surge tank on
the Ontario Power Company's No. 2 conduit
at Niagara Falls, N. Y. ; although the
cylindrical shell and the base of the struc-

ture are disconnected no leakage has de-

veloped since the tank was placed in service

in the fall of 1911. By adopting the differ-

ential principle a considerable saving was
made in the height of the structure, and
surges, following load changes, are much
less than those which occur in simple tanks.

A large reinforced-concrete surge tank,

75 ft. in diameter and 71 ft. 3 in. high
above its floor, was built in 1911 by The
Ontario Power Company of Niagara Falls,

for the purpose of regulating its No. 2 con-

duit. This conduit is approximately 6400
ft. long, built of reinforced concrete, and
has a cross-sectional area of 254 sq. ft.

The tank is of the Johnson differential

type, having within it a vertical riser 18 ft.

in diameter connected directly to the con-
duit by a 20-ft. branch pipe and to the sur-
rounding tank by a restricted port at the
floor level of 31 sq. ft. area.

Influence of Load Changes

The action of the tank following load
changes is best illustrated by the diagrams.
One shows the comparison between the dif-

ferential tank and a simple tank under syn-
chronous load changes. It will be noted that
the differential action due to the restricted

port opening not only makes the surges fol-

lowing a load change less than would occur
with a simple tank, but dampens them more
quickly and prevents their increasing to

dangerous proportions following synchro-
nous load changes. Another diagram illus-

trates the differential action for a suddenly
demanded load of 7500 kw. Should a con-
duit velocity of 22.7 ft. per second be at-

tained and then be suddenly stopped the
action of the tank would be as shown in the
third diagram. The diagrams show only
the differential action immediately follow-

ing the load changes. The curves might be

extended until the final quiescent condition

prevails for the new load. This takes place

in a very short time and with very little

over-reaching.

Ports were put in the riser at El. 550,

high enough not to interfere with differ-

ential action during normal operation, yet

preventing unnecessary rises of pressure

level in the riser on partial shut-downs. On
complete shut-downs the spouting streams
from the ports intercept the falling water
spilling over the top of the riser and pre-

vent its pounding down into the tank.

Need for Overflow

An overflow connected with a helical spill

tunnel 7 ft. in diameter, discharging into

the river below the falls, was of necessity

built in the tank for two reasons. Since the

regulating works were situated at a promi-
nent place in Queen Victoria Park, the park
commissioners insisted upon as small a tank

as it was possible to build and still attain

good regulation without appreciable waste,

and 75 ft. diameter was determined upon as

a maximum. If no overflow were used with

a 75-ft. tank the surges following shut-

downs would go considerably higher and the

reinforced-concrete conduit would need to

have been built to withstand this additional

pressure throughout its entire length, in-

volving great expense.

The water wasted by the introduction of

this spillway is inconsiderable, for it only

comes into use on rare and unusually large

shut-downs, and then only for a few min-

utes. A 12-in. air pipe is connected to the

spill tunnel at about floor level, for it was
thought advisable not to subject the con-

crete spill box to the unnecessary pressures

due to the formation of a vacuum, when
running full of water. The top of this air

pipe, however, is at El. 569, so that if for

any reason the water in the tank should

ever rise to that level it would automatically

seal the air pipe and increase the discharge

of the spill tunnel by the vacuum head

gained.
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SECTIONAL elevation OF REINFORCED-CONCRETE
differential surge tank

320 400 480
Time in Seconds

COMPARISON between DIFFERENTIAL AND SIMPLE SURGE TANKS
UNDER SYNCHRONOUS LOAD CHANGES
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The tank itself consists of a concrete

shell 24 in. in thickness from top to bot-

tom and resting upon a concrete floor built

upon rock foundation. The shell was made
of uniform thickness to save cost in forms

and labor and the change in hoop tension

at different depths was taken care of by
varying the amount of steel reinforcement.

The base or floor was first constructed

and the surface upon which the cylindrical

wall rests was carefully troweled to a

smooth and level surface and coated with a

clay wash to prevent adhesion. A shoulder

was built on the base close against the in-

side of the shell and running completely

around it, to prevent any tendency it might
have to creep gradually. When the tank

was filled with water it was figured the

shell would expand slightly away from this

shoulder and assume a permanent position

which would allow of some temperature con-

traction without interference.

Tank Shell Disconnected from Base

To have connected the shell rigidly to the

bottom would have required a thickness at

the bottom of 5 ft. or more to provide a

cantilever of sufficient thickness to take the

stress, and the shell would have needed
thickening for a considerable height up to

a point where the hoops could take the

stress. This design would not only have
cost more but would have taken consider-

able capacity away from the tank at a point

where it is most essential.

The tank shell was constructed in 4-ft.

courses. Nothing was allowed to interfere

with the continuity of the work on a course

and when completed the men were kept
away from the shell for a period of 24 hr.

to permit of a good set with no interference

from vibration. The laitance was then
chipped off, the surface roughened and con-

tinuously and thoroughly wetted before the

next course was started. When ready to be-

gin work a layer of at least 2 in. of 1:1

mortar was placed on the previous course as

a bond.

Extensive tests were made previous to be-

ginning work to determine the proportions

ARCHITECTURAL TREATMENT OF DIFFERENTIAL SURGE TANK
I

of cement, gravel and stone that would give
the most 'dense concrete for maximum
strength and water-tightness. The best
mixture was found to be 1 part cement to

3.8 parts of gravel to 2 parts of 1-in. broken
stone. Some test pieces of this mixture
weighed as much as 156 lb. per cu. ft. Dur-
ing the work, analyses of the materials were
continued and the proportions varied some-
what when necessary to obtain the maxi-
mum density.

The reinforcing steel was figured for a

maximum tensile stress of about 12,000 lb.

per square inch and from El. 539 down the

amount of steel was not increased, as the

backfill was figured to take the additional

bursting pressure. The hoop steel is 1%-
in. square corrugated bars throughout,
placed horizontally, in three concentric rows
and spaced 8 in. vertically at the bottom,

changing to two concentric rows spaced 18

in. apart vertically at the top. The steel

was not allowed to vary more than Vi in. in

curvature or in length, and when placed was
rigidly supported on cast-iron separators

bolted between the forms and provided with

shoulders for engaging the reinforcing stee)

bars.

Vertical reinforcing steel was used to dis-

tribute the stress to the hoops evenly, to

take up the bending moments due to fric-

tion or any movement of the shell upon the

base, and to act as a bond and hold the

horizontal steel firmly in place while con-

creting was in progress. It consisted of

three rows of %-in. bars spaced 12 in. hori-

zontally at the bottom, changing to two rows
of Vz-in. bars spaced 12 in. horizontally at

the top. To save useless complication and
extra labor, the girth steel was all cut to

one length and bent to the same curvature.

Instead of the steel being closely lapped

to form continuous hoops around the tank,

everv alternate set of bars around the cir-

SO 40
Time in Seconds

OPERATION OF SURGE TANK FOR COMPLETE SHUT-DOWN FROM
CONDUIT VELOCITY OF 22.7 FT. PER SECOND

60 80
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OPERATION OF SURGE TANK FOR A LADDER INCREMENT OP LOAD
OF 7500 KW
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cumference was staggered and an overlap
of at least 3 ft. allowed. In this way plenty

of room was left for concrete between the

ends of the bars and a better bond secured,

as well as a more even distribution of the

hoop stress throughout the shell.

Care in Setting Forms

As it was vitally important to keep the

shape exactly circular to prevent bending
moments which would crack the concrete,

great care was used in setting the forms
and they were so braced and tied across

to the riser that there was no tendency to

spring them. In order to permit this the

riser was constructed in advance of the

tank shell. The staging for the work was
built up from the bottom entirely separate

from the forms and bracing, so that any
vibration caused by the work on the staging
would not be transmitted to the forms and
destroy the bond between the setting con-

crete and reinforcing steel. Dressed lum-
ber was used for all forms where in con-

tact with concrete.

The tank was roofed over as a protec-

tion against cold weather forming ice

within. Air traps were built into the roof

consisting of a double swing door, one part
of which swings upward to discharge air

from the tank when a sudden rise in the

water level takes place, the other part

swings downward to let air into the tank
when the water level falls. Counterweights
hold these doors in a closed position, until

operated by a change in air pressure, thus
protecting the tank from cold temperatures
without.

Self-Supporting Waste Weir and Spill
Tunnel Section

The waste weir and section of the spill

tunnel above the floor is built up on steel

bents concreted in and is entirely self-sup-

porting. It was separated from the tank
shell, when built, by a layer of tar paper
to prevent adhesion of the concrete. This
allows the shell to expand freely by sliding

on the bottom and prevents any bending
moments that might otherwise crack the
concrete.

Backfill, consisting of broken stone and
sand that would follow any slight contrac-
tion of the shell, was put in around the
tank up to El. 536 and above that was
placed a wall built merely to give the tank
a pleasing appearance. This wall is sup-
ported on concrete columns and beams, and
is also entirely disconnected from the shell

itself.

The disconnected-base design and the
care used during construction have been
fully justified, both the concrete itself and
the joint at the base being perfectly sound
and watertight. The tank has been in con-
tinuous and successful operation since the
fall of 1911.

R. D. Johnson, then hydraulic engineer
of the Ontario Power Company, but now
consulting engineer in New York City, was
responsible for the design of the operating
principle, as well as the details of construc-
tion.

Locating the Railroad to Handle the Probable
Traffic with the Utmost Economy
Committee on Economics of Railway Location of American
Railway Engineering Association Presents Its Latest Findings

Great Difficulty has been experienced
in Oregon in keeping traffic off newly con-
structed concrete roads. In one place dur-
ing the past season it was necessary to
build a smooth-wire fence along both sides
of the new pavement for its entire dis-

tance, and watchmen had to be posted at
the ends of the pavement to prevent the
fence from being broken down.

REASONABLE values in usable form of

grade, curvature, rise and fall and dis-

tance in railroad operation—these are need-

ed by the locating engineer, and the board
of direction of the American Railway Engi-
neering Association last year asked the

committee on economics of railway location

to present conclusions on the subject. The
committee was further instructed to con-

tinue the study of the economics of railway

operation. The committee has responded
with eighteen conclusions which are as

follows

:

1. A line is located when its position is

fixed horizontally and vertically.

2. Locating a railway means designing

an economical plant for handling a given
traffic. The economical plant for a given

quantity and class of traffic cannot be the

economical plant for a greater or less quan-
tity of traffic or for traffic of a different

class. It is considered good pmctice to dis-

count the future within reasonable limits,

providing the necessary funds are available.

Economic Value of Location

3. The most general formula for the

economic value of a location is

{R — E) /C = p (1)

where R = annual revenue (receipts from
operation) ; E, annual expense of operation,

including depreciation and taxes; C, capital

invested (cost of construction), and p, per-

centage of profit on investment.

4. The following equation may be used in

certain cases, especially where the annual
revenue, known or unknown, is constant:

R— {E + I) = P (2)

where / = amount of interest on cost of

construction, and P = amount of profit (net
corporate income).
When the revenue is constant the condi-

tion of equation 2 is that the sum of oper-

ating expenses, plus interest on cost of

construction, shall be a minimum. This
does not indicate the proportion of profit to

investment. Care should be taken not to

use too low a rate of interest. The ratio of

profit to investment should be considered.

Amount and Class of Traffic

5. In order to make an economical loca-

tion of a railway, the engineer must know
or make a reasonable assumption of the
amount and class of traffic that the railway
will be called upon to handle, the class of

power and the approximate efficiency and
cost of fuel that will be used, the rate of

wages that will be paid to employees, the
cost of maintenance materials, and the rate

of interest considered a proper return for
additional expenditures involved in the im-
provement of the line for the reduction of

operating expenses.

6. One of the most difficult problems to

be solved is the desirable length of engine
districts, but the question is governed to

such an extent by other considerations that
no definite rule can be given. One of the
necessary requisites for a terminal point is

a suitable water supply for locomotives and
for domestic use. It is desirable, where
possible, that terminal points should be
located on minor summits.

7. Passing sidings and road water sup-

plies should preferably be located on minor
summits.

8. If passing sidings must of necessity be
located on ruling gradients, then such gradi-
ents should be compensated through and.
for a full train length in each direction from
either end of the siding. The rate of com-
pensation will be governed by the ruling
gradient.

Ruling Gradient

9. In deciding upon the ruling gradient
for each engine district, where different

ruling gradients are contemplated for ad-
joining districts carrying approximately
equal traffic, due consideration must be
given to the breaking up of trains, which
may be caused by the difference in ruling
gradients. Where a fixed elevation is to be
overcome, the development of distance to

reduce the rate of ruling gradient is often
a mistake, provided the ruling gradient of
the shorter line is within reasonable oper-
ating limits. Where curvature and distance
are introduced for the sake of ruling-gradi-
ent reduction, line resistance, and thereby
fuel consumption, is increased, as is also

the cost of maintenance of way and equip-
ment.
Some of the benefits derived from a re-

duction of ruling gradient are the saving
in weight of locomotives to be lifted over
the summit, the train and engine wages
and engine mileage reduced and the in-

creased capacity of the track. Full advan-
tage cannot be taken of the apparent train-

rating increase due to ruling-gradient
reduction on an engine district having a
large percentage of grade at or near the
proposed ruling rate, as in all probability,

if this anticipated increase in rating is in

direct proportion to the proposed reduction
in ruling gradient, the required time for

movement of trains over the engine district

cannot be made.
On crowded single-track lines a feature

affecting train rating to a great e.xtent is

the loss of time at meeting and passing
points; it, therefore, is necessary to esti-

mate the train rating for any line as the
tonnage that can be handled in a given time,

due allowance being made for necessary
stops.

In estimating the time required for trains

to pass over an engine district, a speed
curve and time card should be plotted.

There is little increase of tonnage for

local and fast freights, and none for pas-

senger trains, to be credited to a reduction

of ruling gradient on lines with light un-
dulating grades.

Temporary Heavy Grades and Curves

In establishing a ruling gradient and de-

termining the effect of it on future operat-

ing expense, due consideration must be
given to possible future revision of the line;

thus, in comparing alternative locations, one
of steep ruling gradient may appear more
economical than another of low ruling

gradient, but the situation of the former
may be such that its revision would neces-

sitate an abandonment of all or a large

percentage of the location ; while the appli-

cation temporarily of a steep ruling gradi-

ent to the low-gradient location might bring
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the cost of the latter line within such limits

that, considering future traffic, its construc-

tion would be desirable.

10. In the construction of a line where
the contemplated immediate traffic is small

and the future traffic large, sharp curvature

and steep temporary gradients, so situated

as to be possible of reduction when justified

by the traffic, may be advantageously intro-

duced; a line being thus constructed which
will provide for immediate requirements

and which can be improved for future re-

quirements at a reasonable expense. Before
deciding upon such temporary expedients,

care should be taken to compare the cost

of the work ultimately to be abandoned with
the interest saved on the extra cost of con-

struction that would have been necessary to

construct a line on the final location during
that period in which the more expensive

construction would appear uneconomical.

In the construction of temporary lines

due consideration must be given to the loca-

tion of station buildings, and these should

not be located on portions of the line where,
revisions are contemplated, owing to the

fact that if a receiving and delivery point

for local traffic is once established, opposi-

tion from the public may prevent its re-

moval.

In the matter of terminal property the

future requirements should be estimated

for a longer period than is justified for the

line between terminals.

Momentum Grades Are Permissible

11. Momentum gradients, not exceeding
that over which a locomotive loaded for the

ruling gradient can handle its train in two
parts if stalled for any reason in the sag,

may be used to reduce construction cost

without decreasing the train rating or the

efficiency of the railway, and should be used
where economy in construction cost is there-

by affected, except at points where train

stops or speed reduced below the limit nec-

essary to operate the gradient are likely to

be necessary.

In the calculation of the lengths of mo-
mentum gradients the maximum speed of

freight trains at the bottom of the sag
should not exceed the speed limit for such

trains on the engine district under con-

sideration; and the minimum speed at the

top of the grade, where the velocity grade
adjoins an ascending grade of any consid-

erable length, should not be less than 11 mi.

per hour. Where the top of the momentum
gradient is at a summit, the minimum speed

may be less than 11 mi. per hour.

In fixing the grade line for any alignment,

care should be taken to insert vertical

curves at all grade-line intersections.

Curves should be connected to tangents by
spiral or easement curves of such length

as to provide ample space in which to make
the required superelevation, giving due con-

sideration to future requirements of in-

creased speeds.

Balancing Minor Details

12. The location of terminal points, rul-

ing gradient, and pusher gradients having
been decided upon, the effect of the minor
details of location, namely, distance, curva-

I

ture and rise and fall, upon operating ex-
I penses may be determined approximately
' in the following manner : Alternative loca-

;

tions may be compared by distance, curva-

ture and line resistance ; distance being the
length of the line measured along the center
line of the location; curvature, the number
of degrees of central angle subtended by the

center line of track, which may be divided
into sharp curvature, necessitating a reduc-
tion of speed for trains, and ordinary curva-
ture, which will again be subdivided into
that increasing line resistance in both di-

rections and that increasing line resistance
in one direction only. Line resistance is the
sum of the rolling resistance (or friction

resistance) plus the resistance of gravity
overcoming difference in elevation on up-
grades, plus the resistance due to curvature,
minus the energy of gravity on trains on
descending grades, from which has been
subtracted the loss of energy (or velocity

head) due to the application of brakes. For
purposes of comparison this item should
be reduced to its equivalent in feet of ver-

tical lift.

Friction resistance under normal condi-

tions, with warm weather, modern freight

equipment, and speeds between 7 and 35 mi.

an hour, may be obtained from the formula
R = 2.2T + 121.6 C

where R = total resistance on level tangent

;

T, total weight of cars and contents in tons,

and C, total number of cars in train.

This amounts to from 4 to 8 lb. per ton,

depending on whether the cars are fully

loaded or empty, and is equivalent to a rise

of from 10 to 20 ft. per mile. For mixed
traffic a conservative estimate is that train

resistance equals a rise of 15 ft. per mile.

Train resistance increases at lower temper-

atures, and at extreme low temperature may
go as high as 30 lb. per ton for empty
freight cars. However, in comparing dif-

ferent locations in the same country, it is

deemed necessary to make comparisons for

the best conditions only. The resistance

due to curvature may be taken at 0.04 ft.

per degree of central angle.

Fuel Consumption

13. It is the unanimous opinion of the

committee that the train-mile basis alone is

not a reliable or correct method of estimat-

ing fuel consumption for comparative pur-

poses. The following two methods are

recommended : First, dividing the fuel con-

sumed into the amount required for the

movement of the locomotive alone, calcu-

lated on a time basis, for consumption in

yards, roundhouses and sidings, and the

amount required for the actual movement
of cars, this last amount being computed as

varying directly with the amount of work
done. Second, calculating the fuel con-

sumption by means of the speed curve, and
figuring from this the fuel consumed by
locomotives working, drifting and standing.

These methods for calculating fuel consump-
tion also lend themselves to the comparison
of lines with varying ruling gradients.

14. To determine the relative value of

the minor details of location under consid-

eration (curvature, distance and rise and
fall), it is first necessary to decide on a

method of studying the effect of these fac-

tors on the cost of operation. The follow-

ing method is recommended: Curvature

increase resistance at the rate of 0.04 ft. per

degree of central angle; it also affects the

cost of maintenance of way and the cost of

maintenance of equipment, but sufficient

data are not available to warrant a conclus-

ion as to the definite amounts.

Rise affects line resistance and time; the

principal effect of eliminating rise will be

found in the fuel account. It also affects

the cost of maintenance of equipment and

maintenance of track, but to what extent is

unknown. It may be neglected in compar-

ing alternate locations.

Distance affects train wages, line resist-

ance, maintenance of way and maintenance
of equipment. The effect of distance on line

resistance will be found in the fuel account.

Its effect on train wages can be computed
on a direct train-mile basis. Its effect on
maintenance of way is a more complicated

problem, on account of the uncertainty aa

to the basis on which maintenance should be
calculated. A fixed sum per mile to cover

factors of maintenance that are more or

less constant, plus a rate for the equivalent

ton-mile unit, using multiples for weights
of engines and passenger cars, is correct in

principle, but until such time as informa-
tion is obtained as to the value of these

multiples, this item may be calculated on a
basis of a constant per mile plus a fixed sum
per train-mile. The effect of distance on
maintenance of equipment, for comparative
purposes, may be calculated on a train-mile

basis.

15. The maintenance and operation of

special structures must be considered on
their respective merits for each location.

When the Time Element Is Important

16. Time will not as a general thing con-

stitute an important factor in the consid-

eration of the minor details of location, but
if the difference in time required to operate

over alternative locations is of sufficient im-

portance to affect the amount of equipment
to operate the line, and consequently the

annual charge for same, or the earnings of

the line, or the trainmen's wages through
overtime, then this item must be taken into

consideration.

17. In comparing lines of varying lengths,

consideration must be given to the effect

of distance upon revenue. Another item

worthy of consideration is the fact that the

reduction of distance in engine runs of less

than 100 mi., which constitute the entire

day's work for trainmen employed on same,

may not reduce the amount of wages to be
paid to such employees.

18. The data in the "Manual" on the sub-

ject of Power should be amplified and
altered to the extent recommended by the

subcommittee on stokers and superheaters

so as to provide for the increase in coal

consumption and tractive power due to these

improvements.

The Committee's Work of the Future

The committee realizes that there is much
yet to be learned on the subject, in such

matters, for instance, as the resistance of

fast trains, their effect on maintenance of

way and equipment, the effect of curvature

on the same and the amount of fuel con-

sumed in doing a horsepower-hour of work.
The committee therefore proposes the fol-

lowing six courses of study for the imme-
diate future:

1. Make a study of the resistance of

trains running between 35 and 75 mi. an
hour.

2. Make a study of the effect on the cost

of maintenance of equipment and main-
tenance of way of fast trains.

3. Make a study of the effect curvature

has on cost of maintenance of way.
4. Make a study of the effect curvature

has on cost of maintenance of equipment.

5. Make a study of the amount of fuel

consumed in doing an actual horsepower-
hour of work. It is believed not only that

a study of this subject will be valuable as a

basis in determining the economics of loca-

tion, but that the results will be beneficial

to operating officers, calling to their atten-
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tion various losses in the fuel supply, and
especially the cost of operating a very busy
single-track as compared with that of oper-

ating double-track lines.

6. Prepare a method for the comparison
of alternative locations with varying ruling

gradients.

Minority Report

Three members of the committee, A. K.

Shurtleflf, Maurice Coburn and J. deN. Ma-
comb, Jr., disagree with that portion of the

report concerning the foot-ton method of

calculating the fuel consumed referred to

in conclusions 12 and 13. In a minority re-

port they hold that for various reasons the

amount of coal per 1000 ft.-tons varies too

widely for the method to be dependable, and
they present figures in support of their con-

tention. They hold that the proper way is

to furnish the locating engineer with a set

of tables or a diagram showing the fuel con-

sumption of the assumed train on the

maximum grade.

In conclusion 12, therefore, after the first

paragraph, they would insert the following

:

"The above method must be understood

not to take into account the resistance due

to accelerating trains. This may or may
not be a considerable part of the total re-

sistance, depending on the rate of grades

and the distance between stops."

The next to the last sentence in conclu-

sion 12 they would change to read

:

"In comparing different locations, the re-

sistance under average conditions should be

used."

In conclusion 13 they would substitute

this for the last sentence:

"It should be understood that the first

method does not give information as to

actual fuel consumed."

Traffic Comparisons were made by Milo

R. Maltbie, member of the Public Service

Commission of New York, First District,

at a recent dinner of the Credit Associa-

tion of the Building Trades of New York
in New York City. Mr. Maltbie asserted

that more passengers are carried in a year

by the New York City transportation lines

than are carried by all the steam railroads

in the United States, and that local trans-

portation will continue to be a problem in

this city as long as tall buildings continue

to rise in the lower section of Manhattan
Island. The tenants of the Woolworth
building alone will fill every seat in every

train moving in one direction in the sub-

way during a half hour. He also prophe-

sied that the finding of space for the ever-

increasing number of automobiles was an-

other problem that will soon become acute.

One Governor Controls Two
Waterwheels

Special Speed Ball Drive Substitutes Electric

Motor for Belting and Increases the

Sensitiveness of Regulation

AGOVERNOR designed to regulate the

speed of two waterwheels at the same
time is in operation in a hydroelectric

plant near Miledgeville, Ga. The installa-

tion is located on the Oconee River about

'/2 nii. from the town. On account of the

variable flow of the river the speed regu-

lation of the wheels was an important
feature in the design of the plant. The
head of water available varies from 5 ft.

during floods to 13 ft. in dry periods.

Two vertical, 57-in., S. Morgan-Smith,
wicket-gate wheels, developing 283 hp each

under 10 ft. head, have been installed.

These wheels are connected through bevel

mortise gears to two 3-phase, 60-cycle, Gen-
eral Electric generators, direct-connected to

each end of the horizontal jack-shaft. In

the operation of this plant it will be possi-

ble to drive both generators as a single

unit by both wheels, or either generator by
both wheels, or either generator by either

wheel.

From a mechanical standpoint it can be

readily seen that this required special con-

struction, involving suitable clutches. The
crown bevel gears on the horizontal jack-

shaft were fitted so that they could be

slipped back on a long key out of mesh with
the mortise gear on the vertical shaft of

the waterwheel. Probably the most serious

problem was the method of regulating the

speed of this plant.

Special Governor

With the co-operation of the Lombard
Governor Company, of Ashland, Mass.,

which furnished the speed-regulating mech-
anism, a special governor was designed.

This design permits one governor to regu-

late the speed of both wheels, or of either

wheel. One wheel may be governed while

the other is under mechanical hand control

and vice versa. The unique features of the

governor design is that the governor proper

is placed halfway between the waterwheels.

By extending the governor piston rod out

at each end of the cylinder a direct connee-

=1

tion to the waterwheel gate shafts is made
by means of a lever and link and sliding

block. The piston of the governor has a
complete stroke of 16 in., and swings the
waterwheel gate shafts through their com-
plete range from closed to wide open in

0.137 of a turn.

Each wheel is furnished with an inde-

pendent mechanical hand control, which is

part of the governor control mechanism and
is operated easily through a worm threaded
shaft. It is so designed that, by throwing
one lever arm, both the pin clutch fitting

into the governor piston rod and the split

nut clutch fitting onto the hand control

shaft are operated.

In throwing the lever in one direction the
pin clutch is first registered, then, by con-

tinuing the movement of the lever, the pin

is forced home and locked, and at the same
time the split nut clutch is separated, per-

mitting the free swing of the governor
piston and the gates. By reversing this

operation, the split nut clutch is first regis-

tered, and then, by completing the move-
ment, the split nut clutch is closed and
locked, at the same time releasing the pin

clutch. With this design of control mech-
anism the waterwheel is always under
either governor or hand control, and the

apparatus is absolutely fool-proof.

Speed Ball Drive

The problem then arose as to how the

speed balls and pump pulley should be
driven ; for, if only one wheel were running,

the governor should be driven from that

end. To have accomplished this result me-
chanically would have been both expensive

and bothersome as well as complicated.

This difficulty was eliminated by driving

the governor pump by a 3-hp motor, con-

trolled automatically by pressure from the

governor tank in the same way as a West-
inghouse air-brake on a street car. The
speed balls are driven by a i/4-hp single-

phase self-starting synchronous motor
geared to them. By doing this all belting

was eliminated from the power house. The
speed balls can be easily put into syn-

chronism with any generator and there is

no slip between the load on the generator

and the speed balls. A change in frequency

on the generator would be felt sooner by
the speed balls thus driven than if a belt

drive had been used. Another advantage
of this electric motor governor top drive

was that, if the hydroelectric plant were
shut down, and the steam turbine plant in

operation, the governor speed balls, and
thus the hydroelectric plant, could be imme-
diately thrown into parallel by a switch.

Since the governor requires no belt drives

it was possible to so locate the governor

GOVERNOR REGULATING SPEED OF TWO TURBINES TO BE RUN IN PAIRS AS WELL AS INDEPENDENTLY
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pump and the tank where they would take

up the least room. The governor proper

and the gate control mechanism are illus-

trated in the accompanying photograph.

The electric motors which were used in con-

nection with the governors were furnished

for 220 volts, the power being taken from
a bank of transformers in the power house.

Originally this plant belonged to an old

flour mill, which, in the spring of 1914, was
destroyed by fire. The owners, the Oconee
River Mills Company, assisted by the engi-

neers, B. M. Hall and J. N. Eley, both of

Atlanta, Ga., prepared the design for the

new plant, which sends its energy to Mil-

ledgeville.

Collapsible Hypo Plant Packed
in a Trunk

For Emergency Water Sterilization the Minnesota

Board of Health Has Designed Ekjuipment

Unique in Compactness and Portability

THE LIMIT of portability and compact-

ness for an emergency hypochlorite

sterilizing plant has been reached by the

Minnesota State Board of Health in collap-

sible equipment which, when dismantled,

may be packed within the small compass of

a hand trunk, transported to any part of

the State and set up ready for use in 24 hr.

The new plant is a development of the first

one, designed by the board and described in

the Engineering Record of April 22, 1911,

page 438. Its principal features are set

COMPLETE FIELD EQUIPMENT FOR ADMINIS-

TERING AND TESTING HYPOCHLORITE
TREATMENT, PACKED READY FOR

SHIPMENT

• forth by H. A. Whittaker in the U. S. Pub-

lic Health Reports for Feb. 26.

It was found impracticable and expensive

to ship the necessary barrels and the port-

able stand to the locality as these parts were
easily obtainable where such a plant could

be used, and an order for this material could

be given to the local officials by telephone or

telegraph and it could thus be in readiness

when the other equipment arrived.

The mixing device consists of a horizon-

tal shaft connected by means of a bevel

gear to a vertical shaft on which are at-

tached the mixing paddles. The bearings

of these shafts are bolted to a substantial

wooden base, which in turn is clamped to

the mixing barrel. The barrels usually em-
ployed for both mixing and storage pur-

poses are the ordinary 50-gal. oak barrels

used in commerce.

Chemical Feed

The chemical-feed equipment consists of

a wooden box, a float valve and a control

valve. The float valve is used to maintain
a constant level, while the control valve is

used to administer definite amounts of so-

lution to the water under treatment. The
important feature of the float valve is a

hard-rubber lining which protects it from

TRUNK TO TRANSPORT HYPOCHLORITE PLANT

the corrosive action of the chemical. It is

so designed that it can be easily lined with
standard hard-rubber tubing. The float is

of ordinary copper composition covered with
an acid-proof paint. If these floats are kept
well painted they will last for a long time,

according to Mr. Whittaker, and they are

satisfactory for temporary installations.

For permanent installations a hard-rubber
or glass float is to4)e preferred. The wood-
en feed box is also covered with the same
acid-proof paint.

Control Valve

The control valve consists primarily of

two hard-rubber tubes which telescope. The
inner tube has a narrow slot, which when
uncovered permits the solution to flow from
the box into the tube and discharge from
its lower end. This telescoping arrange-
ment is controlled by a thumb screw sup-

ported above the outer casing of the valve.

There are two indicators for setting the

valve to discharge varying amounts of solu-

tion. The coarse adjustment indicates by
means of a pointer on one side of the sup-

ports to the thumb screw, while the more
accurate adjustment indicates on the circu-

lar dial at the top. The slot in the inner

tube is kept clean by means of a hard-rub-

ber pin, which is screwed into the outer tube

and passes through and moves in the slot

in the inner tube. This control valve has

several desirable features. It is self-con-

tained and can be easily and quickly set up
in the field. The orifice part of the valve

is constructed of material which is not de-

stroyed by the chemical, and it is provided

with a device which insures proper cleaning

of the orifice. The fioat valve and control

valve were originally designed for emergen-
cy plants, but they have been used with

success for permanent installation.

How Trunk Is Packed

The trunk, in which the plant is shipped,

is constructed of three-ply wood covered

with vulcanized fiber. The corners and
cover are protected with brass fittings. The
cover is provided with three ordinary brass

hinges, with two bolts at the front to hold

the cover in place, as well as a hasp for

locking the trunk with a padlock. A strong

leather handle is located in the center of

the top of the cover. The trunk is 25 in.

long, IC in. wide, and 121/2 in. deep, inside

measurements. The interior is divided into

two compartments, one 17 in. in length and

the other 7% in. in length. The partition

separating these two compartments is con-

structed of %-in. wood material.

The trunk, packed for shipment, contains

the following material: One chemical feed

box, one float valve, one control valve, one
collapsible mixing device, four V2-in. brass

gate valves, eleven V2 x 3-in. iron nipples,

two y2-in. iron tees, 12-ft. of %-in. rubber
garden hose, and one 10-lb. can of calcium

hypochlorite. This constitutes the entire

equipment necessary to set up the plant and
put it into operation, exclusive of the bar-

rels and stand. The weight of the trunk
and contents complete is 67 lb.

This plant was convenient to treat water
supplies distributing amounts up to 1,000,-

000 gal. per day, and with additional effort

on the part of the operators can be made
to treat quantities up to 4,000,000 gal. per

day.

The portable equipment shown in one of

the photographs, which accompanies the

plant, when it is shipped into the field for

service is as follows: An outfit for testing

the chemical phases of the hypochlorite

treatment, weight 18 lb.; a small portable

incubator, weight 24 lb.; an outfit for carry-

ing the necessary media for field work,

weight 7 lb. ; and at least one of each of the

regular routine sampling outfits for the col-

lection of bacteriological samples, weight 27

lb.; and chemical samples, weight 19 lb., of

water in the field. The total weight of the

entire equipment here mentioned is 162 lb.

The media case is usually carried into the

field, as it is diflHcult to ship liquid media
already tubed for use, thus reducing the

total shipping weight of the remaining ap-

paratus to 155 lb.

Fire Losses on the Pennsylvania Sys-

tem during 1914 totalled $658,483. Com-
pany employees extinguished 427—more
than 75 per cent—of the fires.

ALL of this apparatus IS DEMOUNTABLE
AND, EXCEPT THE BARREL, MAY BE

PACKED IN TRUNK
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Year's Work of the American Railway Engineering
Association Reviewed

Nineteen Regular and Three Special Committees Reported on Their

Investigations at the Annual Convention in Chicago This Week

DURING the last year the nineteen

standing and three special committees

01 the American Railway Engineering As-

sociation have continued their investiga-

tions along the lines assigned. Their re-

ports appear in the "Bulletins" of the as-

sociation for October and December, 1914,

and January, February and March, 1915

—

Nos. 170, 172, 173, 174 and 175. The fol-

lowing summary of their year's work is

necessarily brief. More extended abstracts

of some of the studies will be found else-

where in this or succeeding issues. Inas-

much as this summary goes to press before

the convention it is prepared irrespective

of the convention's action.

Roadway

A standing instruction to each commit-
tee is to make critical examination of the

subject-matter in its field in the "Manual",
and submit definite recommendations for

changes. The committee on roadway of-

fers a large number of these changes this

year. Most of them have to do with the

formation of the roadway, but other head-

ings are covered, and there are a number
of revised definitions.

J. R. W. Ambrose, chairman of the sub-

committee studying the unit pressures

allowable on roadbed of different materials,

has designed and tried out an apparatus for

measuring under traffic the pressure at

any point exerted by the ballast on the
roadbed. The experiments, however, have
been conducted at considerable personal

expense, and the committee thinks that
further experiments should be conducted
along these or similar lines by the special

committee on stresses in railroad track.

During the year the committee has en-

deavored to make a preliminary classifica-

tion of soils preparatory to investigating

the allowable unit pressures thereon, and
has proposed five classes, based on whether
or not the material will pass through cer-

tain screens.

The second assignment of the committee
was to submit specifications for the protec-

tion of slopes by sodding or otherwise. The
committee has done so, offering the speci-

fications used for grass sods delivered at

parks in Brooklyn, N. Y. The sub-commit-
tee handling this investigation sent a gen-
eral letter to all roads, but received

specifications from only seven, which are
presented. The practices of numerous
other roads are set forth.

The third subject assigned was to rec-

ommend a means for the prevention or cure
of water pockets in roadbed. A sub-

committee sent out a circular letter and re-

ceived numerous replies. The subcommittee
believes, however, that little is as yet known
of water pockets, and that recommendations
would be inadvisable at this time.

A petition to the board of direction,

signed by ten members of the association,

requesting the appointment of a special

committee to investigate and report on the

subject of separating the grades of roads

and streets with railroads, was referred to

this committee. The committee, however,
makes no report on the matter other than

its mention. (Bulletin 173.)

Ballast

Several revisions in the "Manual" are

proposed by the committee on ballast. The
specifications for gravel ballast and for

burnt-clay ballast are revised, and the rules

for cleaning ballast are changed to admit
of the use of screens. A ballast section

for class A track is recommended for adop-

tion, calling for 24 in. of ballast and a

roadbed for single track 26 ft. wide on tan-

gents. The committee also recommends
that there be no sodding above the top of

the slope.

The committee again urges the making
under regular traffic of the test outlined

in the 1913 and 1914 reports.

In an appendix are presented several il-

lustrations of the pneumatic tie tamper de-

scribed in the Engineering Record of Dec.

26, 1914, page 689. (Bulletin 175.)

Ties

As five subjects were assigned to the com-
mittee on ties, the work was divided among
five subcommittees. The subcommittee
continuing the study of the effect of the

design of tieplates and track spikes on the
durability of crossties, and that instructed

to report on the future timber supply for

ties have not completed their investiga-

tions and have not reported this year. The
subcommittee studying metal, composite

and concrete crossties has continued the

compilation of data relating thereto and has
presented thirteen pages on the subject.

On the subject of economy in track labor

and material effected through the use of

treated compared with untreated crossties

the committee feels that it has already re-

ported as fully as information is now ob-

tainable, and suggests that the matter may
be taken up again with profit in 1918. The
committee recommends for adoption in the

"Manual" three equations by which the

economy of any tie of known price and
life may be determined.

The distribution and care of crossties

was the fifth subject assigned. This mat-
ter the committee has gone into at some
length, giving attention to untreated and
treated timber ties and also to steel ties.

There is also presented a twelve-page illus-

trated appendix on the same topic by E. F.

Robinson. The committee makes no formal
recommendations as to tie distribution.

By way of revision of the "Manual" the

committee has prepared a number of new
and revised definitions, and has made two
recommendations relative to conservation
of the timber supply—that treated ties

should be used wherever practicable and
that ties should be protected against failure

from mechanical wear by means of tieplates

and screw spikes. (Bulletin 173.)

Rail

The report of the committee on rail fills

the 188 pages of Bulletin 170 and 90 pages

of Bulletin 175. The report proper of the

committee is in Bulletin 175, the former
bulletin being given over entirely to special

investigations.

M. H. Wickhorst, engineer of tests for

the committee, gives a 28-page illustrated

discussion (Appendix A) of the influence

of carbon on the properties of rails. The
results of the tests made on rails varying

in carbon from 0.32 to 0.97 per cent showed
that the strength and resistance of the steel

in the several tests, including the rolling

tests, increased with increase of carbon up
to 0.80 or 0.85 per cent and then remained
about the same, while the ductility de-

creased continuously with increase of car-

bon. In Appendix B Mr. Wickhorst ampli-

fies a phase of this investigation, the

deflection of rails in the drop test. A deflec-

tion formula has been derived from pre-

vious work, but that, as Mr. Wickhorst
points out, applies only to the deflection of

the under side of Bessemer rails. Three
more formulae are now developed, which
apply to the top side of Bessemer rails and
the two sides of open-hearth rails.

Appendix C contains a study by Mr.
Wickhorst of a rail that broke in service

and showed a transverse fissure in the head
on the rail side. The examination was
chemical, physical and microscopic. The
chemical and microscopical examinations
indicated the rail to have been of normal
composition and microstructure. The in-

vestigation did not show the origin of the
fissures, but is believed to have advanced
the available information on the subject.

Appendix G is a discussion by Mr. Wick-
horst of internal fissures in new rails, based
on tests made by him.

Appendix D, which occupies 111 pages,

is the usual statistical report on rail

failures for 1913.

Appendix E is a discussion by W. C.

Gushing of comparative service tests on
the Pennsylvania lines of 100-lb. sections

of the American Railway Association type
A rail and the standard Pennsylvania sys-

tem type. In the same length of time, one
year and nine months, and with the same
tonnage of traflic, the average abrasion of

the former type was 34 per cent greater
than that of the latter type. There were
only three breakages in five years, but the
large number of split heads was very dis-

quieting. The chemical survey of those
split heads indicated a large amount of
badly segregated metal.

In Appendix F, which occupies 39 pages,
Mr. Wickhorst records an investigation con-
cerning the influence of the rolling and
finishing temperature on the properties of

open-hearth rails. The results in the drop
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tests, slow-bending tests and transverse

tests of the base were about the same for

the different finishing temperatures, varied

by holding the rail bar between rolls be-

fore final finishing. In the tensile tests

the results were also about the same, ex-

cept that the lowei finishing temperatures
showed a little greater elongation and re-

duction of area. The lower finishing tem-
peratures also showed a structure of some-
what finer grain.

Coming to the work of the committee
proper, the committee submits for adoption
standard sections for 100, 110 and 120-lb.

rail, and presents as information 130 and
140-lb. sections. It also recommends adop-
tion of the A. R. A. A-section as stand-

ard for 90-lb. rails, and is opposed to any
changes in the lighter sections. Specifica-

tions for material in joint bars and track
bolts are also offered for adoption, together
with certain revisions in the specifications

for carbon steel, relating to the minimum
limit for silicon, to the "height of drop"
and to branding.

A subcommittee has been studying the
question of rail lengths, and has reached the
belief that if transportation of 45-ft.

lengths is practicable they should be given
a trial, as well as lengths of 36 and 39 ft.

Appendix J is a 21-page general review
by the committee of the work done in the
last five years, and a discussion of profitable

lines of endeavor for the future. (Bulle-

tins 170 and 175.)

Track

Drawings of typical layouts for Nos. 8,

11 and 16 hand-operated double-slip cross-
ings are offered by the committee on track
for adoption, and drawings for the same
operated by interlocking are submitted as
information, as are drawings of typi-

cal layouts of Nos. 8, 11 and 16 double
crossovers. The committee also submits
for adoption numerous revisions of the
"Manual". Progress is reported in the
study of the relation between worn flanges
and worn switch points.

"Progress only" is also the report of the
subcommittee studying the economics of
track labor. The subcommittee has been
active, however, and has sent out 103 re-
quests for co-operation by means of a series
of track tests for the purpose of equating
values. The committee presents the letter

sent out, together with two forms to be
filled in. Seventeen railroads signified
their willingness to collect the necessary
data, the test sections to embrace as far as
possible all the various conditions entering
into track maintenance, and the tests to
extend for one year. The subcommittee is

also watching experiments being conducted
by several railroads in the extension of sec-
tion foremen's duties. The committee was
instructed to investigate the contour of
chilled car wheels and the design of man-
ganese frogs and crossings. The former
subject is being considered jointly with a
committee of the Master Car Builders' As-
sociation, which is compiling statistics of
breakages of flanges to determine what part
of the flange needs strengthening. The
question of increased flanges and increased
flangeways has been discussed with other
organizations interested, but until it is de-
termined that the increased flanges are nec-
essary the committee does not feel called
upon to take any action looking to an in-
crease in flangeway. The committee offers
tentative plans and specifications for man-
ganese frogs and crossings, and believes

they should be placed in general use as
representing minimum sections. The com-
mittee would not, however, have them in-

corporated in the "Manual" at present.
(Bulletin 173.)

Buildings

The committee on buildings, in its 46-

page report, plunges at once into its find-

ings, without outlining the work assigned
to it, or its methods of procedure. Nu-
merous revisions in the "Manual" are pro-
posed. A new division of floor area is

offered for passenger stations with one gen-
eral waiting room, much more space being
assigned to baggage and express, taken
from the waiting room and retiring rooms.
New rules for engine-house design are rec-

ommended, pertaining to the turntable and
pit, door openings and doors, tracks, length
of house and materials of construction.

Minor revisions are made in the rules per-

taining to coaling stations, and a new rule

for oil houses is presented, together with a
revised typical cross-section. The matter
relating to roofings is rewritten and im-
proved by the use of side heads, and that
relating to the design of inbound and out-

bound freight houses and to freight-house
and shop floors is put into shape for in-

corporation in th^ "Manual."
A new assignment to the committee was

the study of rest houses for employees. An
eight-page report on this subject is sub-
mitted. The committee was also instructed,

as in the previous year, to report on meth-
ods of heating and lighting and sanitary
provisions for medium-sized stations, and
this has been done in a ten-page illustrated

report. (Bulletin 173.)

Wooden Bridges and Trestles

One formal recommendation only is made
by the committee on wooden bridges and
trestles, that it is good practice to repair
structures of this sort by parts until such
time as the general condition of the struc-

ture requires entire renewal. Progress is

reported in the study of the design of docks
and wharves. The committee was in-

structed to report on important develop-

ments in ballast deck trestles since its last

report in 1908. The committee states that
there have been none of importance, but
that railway officers in general are very
favorably disposed toward the creosoted-
timber ballast deck structures, and expect
a serviceable life of twenty or twenty-five
years. Inasmuch as the cost is only from
40 to 50 per cent of that of the reinforced-
concrete trestle, the committee suggests
that its work of the future be a comparison
of the two types.

The other subject assigned was the use
of lag screws for fastening guard timbers.
Of 105 roads replying to a circular on
the subject, only 19 per cent had ever used
them on wooden deck bridges and 16 per
cent on steel bridges. Almost all of these
roads reported satisfactory results. The
committee expects to continue its study of
the subject and urges a further trial of
the practice. The information received on
the subject is presented in tabular form.
(Bulletin 174.)

Masonry

The committee on masonry reports prog-
ress in the study of the cost and methods
of constructing concrete piles, and in that
of the cost, appearance and wearing quali-

ties of various methods of surface finish

for concrete. The former subject is briefly

discussed in an appendix, which includes

detail drawings of four typical designs

—

octagonal, octagonal tapered, square and
square tapered—and tabulated information,

including cost data, of the practices of a

number of roads. Another appendix of

twenty-four pages presents the experiences

of different railroads in the matter of the

cost, appearance and lasting qualities of

various surface finishes. A number of il-

lustrations show what has been done along
these lines.

The committee makes no report this year
on the principles of design of plain and
reinforced retaining walls and abutments,
no funds being available for making tests

of earth pressure on such walls and abut-
ments. The committee has been invited to

act in a consulting capacity, in conjunction
with other engineering organizations and
a committee of Government engineers ap-

pointed by the director of the U. S. Bureau
of Mines to investigate earth pressures and
movements. Little can be done until Con-
gress appropriates more funds for the pur-
pose, but a subcommittee of the committee
on masonry is in readiness to meet the
Government representatives when desired.

(Bulletin 174.)

Signs, Fences and Crossings

Continuing its present investigations, the
committee on signs, fences and crossings
has gathered a large amount of data on
concrete, metal and wood signs and sig-

nals, and also on fence posts of the same
materials. The matter presented includes
definitions, specifications, tabulated infor-

mation as to practices on a large number
of roads (including costs of different

types), tests of concrete posts and discus-

sions of the relative merits of the different

materials. Synopses of laws relating to

crossing signs and to trespassing, received
since last year's report, are given. The
committee has reached general conclusions
that concrete, metal and wood are prefer-
able for small, medium-sized and large
signs respectively, but is not yet ready to

make definite recommendations. It thinks,
also, that the durability of concrete and
metal fence posts has not yet been suflfi-

ciently determined under service conditions,

and has recommended that further con-
sideration of the subject be deferred until
more definite information can be obtained.

The committee was also instructed to in-

vestigate the methods used and the com-
parative cost of repainting crossings and
other signs, and to present specifications
for whitewashing cattle-guard wing fences.
Sixty-two replies to inquiries on these lines
are tabulated and discussed, and the com-
mittee has formulated and recommended
for adoption the specification called for. In
two short appendices the paint and white-
wash specifications of a number of roads
are presented.

In connection with its investigations the
committee has also prepared four general
requirements as to surface stock guards,
and five rules as to track construction and
flangeways at paved street crossings and
in paved streets. (Bulletin 172.)

Signals and Interlocking

No further study of economics of labor
in signal maintenance has been made this

year by the committee on signals and in-

terlocking. Recommendations are made
covering the requisites for switch indi-

cators, including conveying information on
the condition of the block to conductors
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and enginemen. The third instruction of
this committee was to present for approval
specifications adopted by the Railway Sig-
nal Association which, in the judgment of
the committee, warrant consideration. As
this material is available in the "Manual"
of the Railway Signal Association, and be-
cause of the large expense involved in re-

producing it in the "Proceedings" and
"Manual" of the American Railway Engi-
neering Association, the committee has com-
piled a list only of such of these specifica-

tions and standards as were deemed useful
to the membership of the association. The
list occupies seven pages in Bulletin 172 of
the association.

Progress is reported on the fourth as-

signment of the committee, the problem of
signaling single-track roads with reference
to the effect of signaling and proper location

of passing sidings on the line's capacity.

Apart from the investigations assigned
the committee has presented a table of

operated units and points assigned to each
unit, for the purpose of division of costs of

joint mechanical interlocking plants. The
table is offered as a revision of the table of
units now included in the "Manual". The
committee states that the old table is not
complete in that it does not take into con-
sideration the many electrical units which
are now installed in connection with many
interlocking plants. The new table, which
has been adopted by the Railway Signal
Association, has been prepared by a com-
mittee of that association after several

years' work.

As information the committee also pre-

sents the findings of a joint committee of

the American Railway Association on the
subject of automatic control of trains.

These rules were adopted by that associa-

tion May 20, 1914. (Bulletin 172.)

Records and Accounts

A comprehensive study of the forms in

the "Manual" for the purpose of bringing
them up to date was part of the work as-

signed to the committee on records and ac-

counts. This has been made, and inser-

tions in several bridge report forms are
proposed. As to certain of the accounting
and record forms, the committee thinks it

best to await final promulgation of corres-

ponding forms by the Interstate Commerce
Commission, which has them under con-
sideration. Form 1900, relating to right-

of-way maps, the committee would revise

to conform to the requirements and specifi-

cations of the Interstate Commerce Com-
mission.

The committee was also instructed to con-
tinue the study of reports required by Fed-
eral and State railway commissions. It be-
lieves, however, that it can do nothing
further along this line, as the State forms
it has received are in general similar to the
requirements of the Interstate Commerce
Commission, and the forms of the latter

commission are not yet so complete as to

permit. a review of them.
Last July the Interstate Commerce Com-

mission put into effect a division into two
parts of the former classification account 6

—roadway and track. The new accounts
are No. 202, roadway maintenance, and No.
220, track laying and surfacing. The com-
mittee suggests that this may reduce the
necessity for further subdivision, on which
the committee has been working for some
time, but offers nevertheless a new sub-
division differing considerably from that
heretofore offered.

Additional symbols pertaining to rail,

ballast and electrified lines, incorporated

provisionally in the pamphlet issued last

summer and now in use by railways in the

preparation of maps and profiles to com-
ply with the Government valuation act, are

submitted for approval. They show ten

different weights of rail, ten different types

of ballast and six characteristics of electri-

fied lines. (Bulletin 173.)

Rules and Organization

The committee on rules and organization

has prepared fifteen safety rules, which it

recommends for adoption, for the mainten-

ance-of-way department, and has continued

the collection of data in regard to the form
of organization of this department. In

connection with the study of the science

of organization the committee has reported

to the board of direction in the form of an

appendix, setting forth these five funda-

mental principles of the organization:

Proper selection of material, compensation,

education, esprit de corps and discipline.

The committee is hopeful that this study

will bear fruit, believing that the existing

maintenance-of-way organizations have

been developed by the force of attendant

drcumstances rather than along precon-

ceived or well-studied plans. No report is

made this year on rules on surveys and con-

struction. (Bulletin 17.)

Water Service

No formal recommendations are made by

the committee on water service, except a

number of revisions in the "Manual" rela-

tive to the efficiency of water softeners,

and to foaming and priming. Progress is

reported in the study of track pans from

an operating standpoint. A short discus-

sion of deep wells and deep-well pumping
as compared with other sources of water

supply accompanies a table of information

on the subject received from thirty-four

railroads. A nine-page discussion of the

use of compounds in locomotive boilers to

counteract foaming and scaling is pre-

sented, together with a 16-page illustrated

report on recent developments in pumping
machinery. In an appendix are tables of

corrosion tests on iron and steel, supple-

menting the report on the subject presented

last year by J. L. Campbell, vice-chairman

of the committee. (Bulletin 173.)

Yards and Terminals

One assignment of the committee on

yards and terminals was to report on typical

situation plans of passenger stations. The
work of the committee on this subject was
devoted to the new terminal at Kansas City,

Mo. Sixteen station tracks had been pro-

posed at this point, but it was desired to

reduce this number if possible. Train-

movement charts of the Belgian and the

co-ordinate types (described in the associa-

tion's "Proceedings", 1913, Vol. 14) were
prepared, together with other charts show-

ing the occupancy of the tracks and the

consist of trains (necessary to show the

switching of cars from one train to an-

other.) A station plan on a 20-ft. scale

was then made and spread on a long table,

and upon this, using blocks of wood for cars

and engines, a local committee of transpor-

tation and engineering men analyzed the

heaviest two-hour movement minute by
minute. Both the co-ordinate and the Bel-

gian charts showed advantages, the latter

giving more detail of the position of the

trains and the former a better representa-

tion of the congestion at tight points. With
the use of the model it was necessary to

know the position of each train each minute,

and for this reason the Belgian chart was
preferable. For operating men after an in-

stallation is complete and changes are to

be made in the switching of the station the

co-ordinate chart is perhaps preferable, as

the parts of the Belgian chart affected

would have to be erased and redrafted. The
investigation convinced those concerned

that the sixteen tracks were necessary. The
yard plan and specimen occupancy-of-tracks

and consist-of-trains charts are given in

the committee's report.

The committee presents a six-page dis-

cussion of developments in the handling of

freight by mechanical means, supplement-

ing this with two short appendices on

freight-house trucking and the use of

motor trucks and hand trucks at freight

houses. The appendices are outlines of the

experiences of several roads.

A continuing assignment of the commit-

tee has been a study of developments in

the design and operation of hump yards.

Former reports have dealt more directly

with the design of such yards, but this last

year it was thought desirable to consider

their operation. One hump yard and two
flat yards were selected by the committee

as typical and comparative information

covering their operation during the month
of August, 1914, is given.

Progress is reported in the study of track

scales, and a number of revisions of the

"Manual" are proposed. (Bulletin 174.)

Iron and Steel Structures

Eight subjects were assigned to the com-

mittee on iron and steel structures, of which
there are twenty-one members. The full

report of the committee occupies seventy-

six pages, and includes numerous illustra-

tions and diagrams. Definite recommenda-
tions are made in only two of the eight

subjects, but progress is reported in the

remaining six.

Appendix A, relating to methods of pro-

tection of iron and steel structures against

corrosion, occupies 31 pages and includes a

general discussion of the principles under-
lying the choice of materials for efficient

paints, an account (more extended than
that presented last year) of the Havre de
Grace bridge test of the American Society

for Testing Materials, and four tables of

standard practices based on thirty-one ques-

tions sent to and replies received from nu-
merous shops and railroads.

Appendix B has to do with the study of

built-up columns. The joint work of this

committee, the committee on steel columns
and struts of the American Society of Civil

Engineers and the Bureau of Standards
since July, 1912, is reviewed, and it is

pointed out that as the tests are now being
made by the 2,300,000-lb. Emery machine
of the Bureau of Standards it will take at
least three years to complete the prelimin-
ary programs of the two committees. Some
information is given as to the results of
some of the tests already made. The ap-
pendix also includes a report of a test made
by the Bureau of Standards for the New
York Central & Hudson River Railroad.

The design, length and operation of turn-
tables is discussed in Appendix C. The
practices of sixty or more railroads are pre-
sented in tabular form, these data including
diagrams and other information as to load-

ing allowed. The subcommittee dealing
with impact and secondary stresses states
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that it hopes to present a final report next
year.

Definite recommendations of the commit-
tee are confined to the matters of an elastic

requirement for steel, and a bridge clear-

ance diagram. The committee discusses at

some length the omission from the present
specifications of a minimum yield point,

pointing out that since the Quebec Bridge
failure in 1907 the superimportance of elas-

tic strength over ultimate strength has been
emphasized, and' that the standard specifica-

tion of the American Society for Testing
Materials, hitherto identical with that of
the American Railway Engineering Associa-
tion, was revised in 1913 to provide a yield-

point requirement. The committee there-
fore offers a proposed revision of the asso-
ciation's specifications to meet the situation
in a similar manner.
Based on information received from a

number of roads as to maximum equipment,
and on third-rail data received from the
committee on electricity, the committee
offers a revised clearance diagram. The
height of the diagram remains 22 ft., but
the width is increased from 14 to 15 ft., the
slopes at the corners are changed, and the
diagram is carried down to bottom instead
of top of rail. (Bulletin 173.)

Economics of Railwway Location

Working through three subcommittees,
the committee on economics of railway loca-

tion has prepared a 48-page report, to-

gether with several diagrams. Three sub-
jects of investigation were assigned to the
committee: (1) To study the question of
grade, curvature, rise and fall and distance,
and, if possible, present conclusions as to
reasonable values of same in a usable form,
in order that they might be of use for the
information and guidance of locating engi-
neers; (2) to continue the study of eco-

nomics of railway operation, in order that
the information might lead to more eco-

nomical methods in railway operation, and
that information might be obtained for cor-
recting values given to the physical features
in the locating of railways, and (3) to make
special efforts to collect information in re-

gard to the effects of passenger and freight
traffic on the cost of maintenance. The
committee's eighteen conclusions, which are
presented at some length elsewhere in this
issue, have to do with the first two assign-
ments, and with the subject of stokers and
superheaters, which one of the subcommit-
tees has investigated extensively. (Bulletin
172.)

A minority report published in Bulletin
174 and signed by three members of the
committee takes exception to two of the
eighteen conclusions and offers modifica-
tions to them.

Wood Preservation

One of the subjects much discussed at
the 1914 convention of the association was
the use of coal tar in creosote. While the
committee on wood preservation did not ad-
vocate mixing coal tar with creosote, it did
recognize the prevalence of the practice,

owing to the scarcity of creosote, and at-

tempted therefore to lay down certain pre-

cautions to be observed whenever the mix-
ture is used. This year the committee,
while still not advising the use of the mix-
ture, has gone further than last year and
has recommended for insertion in the
"Manual" a specification for a cresote-coal

tar solution to safeguard the railways as
far as possible against unsatisfactory ma-

terial or improper mixtures. The six pre-
cautions presented last year, modified to
some extent, are also recommended for
adoption in the "Manual."
Water in creosote was another subject of

investigation by the committee. The com-
mittee explains at some length how water
may get into creosote and how to get rid of
it, and offers for adoption four rules in con-
nection with the water allowance. Three
per cent of water is considered permissible,
the committee thinks, but under no circum-
stances shall timbers be treated with oils

having more than 6 per cent of water.
Following its usual custom the committee

presents records of service tests on various
roads in a 37-page appendix. In another
appendix of 19 pages, it presents a discus-
sion by Irving W. Bailey of the Bussey In-
stitution of Applied Biology, Harvard Uni-
versity, on the effect of the structure of
coniferous timbers on their permeability.
(Bulletin 174.)

Electricity

Considerable new information on the sub-
ject of clearance has been assembled by a
subcommittee of the committee on elec-

tricity, working as part of the joint com-
mittee of this and the other railway or-

ganizations interested. These data are pre-
sented in the committee's report. A dia-

gram showing recommended clearance lines

for equipment and permanent way struc-
tures adjacent to third rail, and for third
rail structures, is submitted for adoption.

A standing "National Joint Committee
on Overhead and Underground Line Con-
struction" has- recently been organized; it

is composed of representatives of fourteen
interested organizations, of which the

American Railway Engineering Association
is one. A specification for crossings of

wires and cables of telegraph, telephone,

signal and other circuits of similar charac-
ter over steam railroad rights of way,
tracks or lines of wires of the same classes,

already adopted by the American Railway
Association, is offered for adoption. The
committee also presents for adoption a re-

vised specification for overhead crossings

of electric light and power lines.

No reports are made this year on the

subjects of insulation or maintenance or-

ganization with relation to track structures.

Three members of the committee are mem-
bers of the National Joint Committee on
Electrolysis, which hopes to make some
study of electrolysis conditions in Chicago
in the spring. This joint committee now
has twenty-two members, eight organiza-

tions being represented. (Bulletin 174.)

Conservation op Natural Resources

The committee on conservation of natural

resources submits a nine-page report on
tree-planting and general reforestation, the

experiences of a number of roads being
recorded. As complete data on coal, fuel-

oil and timber resources were presented in

1912, the committee has little further to

offer, but recommends the perusal by those

interested of Bulletin 394 of the U. S.

Geological Survey, containing matter un-

der the title "Papers on the Conservation

of Mineral Resources." Much information

is also to be found in this bulletin on iron

and steel resources, the other subjects as-

signed to the committee. Three diagrams,

showing the production by years of petro-

leum, anthracite and bituminous coal, iron

ore, pig iron and steel are reproduced there-

from. The committee also discusses State

laws with regard to protection of forests
from fire, and the relations between rail-

roads and the sixteen State conservation
commissions existing. (Bulletin 174.)

Uniform General Contract Forms

The special committee on uniform gen-
eral contract forms was instructed to con-
tinue the study of general forms, includ-
ing the form of bond. A form has been
presented, and in addition fifteen revisions
of the general contract have been offered,

the revised form being reprinted in the
bulletin with the changes indicated in bold-

faced type. (Bulletin 172.)

Grading of Lumber

The year's work of the special committee
on grading of lumber has been devoted to

an investigation of the grading rules of
pine and hemlock lumber. The committee
has found that it is now wholly impractic-
able to purchase Northern pjne and hem-
lock under the rules adopted and printed
in the "Manual" several years ago, and
recommends that they be rescinded. A new
set of rules for hemlock has been drawn
up, with the co-operation of the Northern
Hemlock and Hardwood Manufacturers' As-
sociation, and is submitted for study and
criticism.

The committee has also considered the
investigations being conducted for more
definitely standardizing the nomenclature of

the Southern pines. As information new
rules are presented involving the omission
of the terms longleaf, shortleaf, loblolly,

etc., and grading the lumber according to

density, "rhese are the rules prepared by a
number of the pine manufacturers and the
United States Government in recognition of

the practical impossibility of distinguish-

ing the different species after the timbers
are manufactured from the trees, and the
lack of importance of the species so long
as the density requirements are met. The
committee desires to study this matter fur-

ther in co-operation with the other organi-
zations working on the subject. (Bulletin

174.)

Stresses in Railroad Track

The special committee on stresses in rail-

road track submits a progress report dat-

ing from the creation of the committee in

November, 1913. The work of developing
instruments and methods of carrying on
tests has been begun, and static tests with
heavy locomotives and with single concen-

trated loads have already been made on the

track of the Illinois Central Railroad near
Champaign, 111. During the winter it is

expected that some laboratory tests will be

made on ballast and on rail joints. Pre-

liminary arrangements have been made for

tests on the Baltimore & Ohio and the

Delaware, Lackawanna & Western Rail-

roads. The committee points out that the

problem is very complicated, and that re-

sults of value may be obtained only after

prolonged work. (Bulletin 173.)

The Largest Hydroelectric Units in

the world are now being built for the

Rjukan development in Norway. The tur-

bines of these units, numbering six, have
been designed to develop 20,000 hp and to

operate at a speed of 250 r.p.m. "The gen-
erators, which have a capacity of 18,900
kva, have been designed and being built by
the Swedish General Electric Company.
One of them was recently successfully sub-
jected to test under runaway speed.
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Tests Check Computed Values of Surges
Investigations at Tallulah Falls Hydroelectric Plant in

Georgia Indicate Accuracy of Formulae Commonly Used

By EUGENE LAUCHLI
Civil and Hydraulic Engineer, Tallulah Falls, Ga.

DURING the year 1914, the writer, with
the co-operation of the engineering de-

partment of the Northern Contracting Com-
pany and the operating force of the hydro-
electric plant of the Georgia Railway &
Power Company at Tallulah Falls, Ga.,

made several tests in order to determine
the intensity of surges in the forebay or

surge tank of the plant above referred to,

so as to compare the results thus obtained
with the value furnished by formulae of

various authors.

The Tallulah Falls development was de-

scribed in the Engineering Record of March
21 and 28, 1914. The forebay or surge tank

is a concrete structure 30 ft. wide, 71 ft.

long and 93 ft. high, 60 ft. of which were
excavated out of solid rock, as shown in

Fig. 1. It is located at the end of a con-

crete lined tunnel 6666 ft. long, with a net

area of 151 sq. ft. Five steel penstocks,

which are 5 ft. in diameter and about 1150

ft. long each, convey water from the fore-

bay to five 17,000-hp Francis turbines,

operating under an average net head of 580
feet.

Friction Coefficient for Tunnel

A series of tests was carried on first in

order to determine the carrying capacity

of the tunnel, which is semi-circular, with

a 6-ft. radius; it has battered side walls

and an invert with a 9-in. rise. Steel forms
were used for the construction of the lining,

the concrete being delivered into these by
compressed air. The lining was then

grouted under 60 to 80-lb. pressure per

square inch, and where the concrete was
porous, the grout oozed through it and made
a rough finish in places. The invert was
laid by hand, and in general was uneven.

This accounts for the friction coefficient, n,

having the value 0.0144, thus making C
equal to 124.7. An inspection of the tunnel.

f?. /5Z9

Size /
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made approximately a year after the plant
had been put in operation, showed that the
tunnel walls had become coated with a slick,

slimy substance, so that, actually, the co-

efficient n has undoubtedly a lower value.

Friction losses in the tunnel were obtained
for velocities varying from 4 to 6 ft. per
second. The velocities were obtained from
discharge measurements recorded by 60-in.

Venturi meters, located on the penstocks,

near the power house. Readings close to

1 sec. ft. could thus be obtained, and the
velocity in the tunnel could then be com-
puted, due allowance being made for leak-

age.

Positive Surges

The surge diagram. Fig. 2, shows posi-

tive or upward surges of 23.6 and 11.9 ft.,

obtained by decreasing suddenly the velocity

in the tunnel from 6.13 and 3.18 ft. per
second respectively, down to ft. per sec-

FIG. 3—DIAGRAM OF MAXIMUM SURGES

up to speed, with no load on, thus causing
the velocity in the tunnel to increase from

to 0.16 ft. per second. After water in

the forebay had assumed a constant level

0.2 ft. below the static level, 10,000 kw were
thrown rapidly on the generator, thus in-
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FIG. 1—SECTIONAL ELEVATION OP TANK

ond ; also a negative surge of 6.65 ft. caused
by increasing suddenly the velocity in the
tunnel from 0.16 ft. per second up to 1.6 ft.

The positive surges were obtained as fol-

lows: The tests were made on a Sunday,
when the plant was not in operation, thus
eliminating continuous surging in the fore-

bay due to load changes. The relief valves

of the turbines were held open with chain
blocks and at a given time they were left to

close rapidly. The average total closure of

the valves took place in less than 40 sec,

the relief valves closing rapidly first dur-

ing the first 25 to 30 sec, and then more
slowly. In each case the discharge was
obtained from Venturi meter readings.

First, two relief valves, discharging 480
sec-ft. under a head of 582 ft., were opened.

They were closed, and the 11.9-ft. surge was
recorded. Later on, four relief valves were
opened, discharging altogether 925 sec-ft.

under 579-ft. head. They were then closed

and 23.6-ft. surge was recorded. The
surges were read on a steel tape every 10

sec. in each case, the actual time being also

recorded for a surge to reach its maximum
positive or negative value.

Negative Surges

The downward surge of 6.65 ft. was ob-

tained as follows: One unit only was put

creasing the velocity in the tunnel from 0.16

to 1.6 ft. per second and causing the water
level in the forebay to drop 6.65 ft. below
El. 1499.8 ft. The surge reached its maxi-
mum negative value 100 sec. after its initial

downward movement.
It is interesting to note here the closeness

of the results thus obtained and the value

of surges given by various formulae. The
following notations are used:

A = cross-sectional area of pipe or conduit,

in square feet.

L = length of pipe or conduit, in feet.

S = cross-sectional area of surge tank or

chamber.

Y = maximum surge, in feet.

g = 32.2.

V = velocity in pipe or conduit, in feet per

second.

h = elevation of water below static level =
loss of head in pipe or conduit due to

velocity V.

C = constant = h/V.
t — time to reach maximum draw down or

negative surge.

Agreement with FoRMULiE

R. D. Johnson's equation for maximum
surge in a surge tank or surge chamber is
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values

h = CV'

A'

pertaining toSubstituting the values pertaining to the

Tallulah Falls plant in the above equation,

in the case of reducing the velocity in the

tunnel from 6.13 to ft. per second we
have:

V
151 X 6666 X6.13'

4.88' = 23.8 ft.^ ~ 2130 X 32.2

The diagram shown in Fig. 3 gives readily

the positive surge due to a sudden shut

down. Using the figures in the example

under consideration, we have

:

2 = 6.13V4.88 = 7.7

6666 X 151
X = X7.7 = 56.4

64.4 X 2130

h/x = 0.86 and from Fig. 3 we find R = 0.35
and Y = 56.4 X 0.35 -f 4.88 = 24.5 ft.

L. F. Harza's equation for positive
surges is

where T = 3.14 \/SL/Ag.
Substituting in the above equation the
figures pertaining to our example, we find

y = 23.3 ft.

r =

FIG. 4—RELATION OF CONDUITS AND TANK

The closeness of the positive surges given
by the above formulae with the two surge
tests under consideration is best shown in
the following table:

Vel. in
tunnel
C.l ft.

3.18 ft.

Y, as
per test
23.6 ft.

11.9 ft.

Y, John-
son 'B e<i.

23. S ft.

12.2 ft.

Y, Har-
za's eq.
23.3 ft.

12.1 tt.

Y, as per
h'ig. 3

24.6 ft.

12.3 ft.

In the case of the negative surge of 6.65 ft.

as recorded in the test, Johnson's equation
gives for Y = 6.16 ft. and for the time
t = 3.14/2 X

V^

>fcH^6 X2130
32.2 X 151

= 97 sec..

0.0169 X 1-6' X 2130-

151'

as against 100 sec. as recorded.

The Use of Hydrated Lime in concrete
is discussed by H. L. Bowlby, State highway
engineer of Oregon, in his recent annual
report. He states the advantages accruing
as follows: "The value of the lime lies to
a small extent in the fineness of the par-
ticles serving as a filler, and in the main in
its lubricating properties. It is noticeable
that concrete containing hydrated lime slips

and flows into place much easier and forms
a denser mix with less tamping than that
which does not contain lime. When lime is

added, a less amount of water gives a
greater plasticity, and therefore less dan-
ger of separation of the aggregates. More-
over, it is thought that the lime tends to
hold moisture in the concrete until the set-
ting has pa.ssed that stage where loss of
its water due to absorption from the ground
below can affect it." The Oregon practice
is to add hydrated lime to each batch in

quantities varying from 5 to 10 per cent of
the weight of tho cement.

New Flume Needed for

Waterwheel Tests
Canvass of Opinions of Prominent Engineers and

Manufacturers Shows Widespread Demand
for High Head Experimental Station

AN opinion overwhelmingly in favor of
a new testing flume to take the place of

the one at Holyoke, Mass., is disclosed in
the replies to a letter of inquiry sent by
the Engineering Record to a number of
prominent hydraulic engineers and manu-
facturers. Apparently Government con-
trol over such a flume is not generally de-
sired, although more engineers than
manufacturers favored the plan of Federal
operation.

About a year ago the Boston Society of
Civil Engineers published in its proceed-
ings a report regarding the desirability of
a new testing flume for waterwheels. This
report was signed by Prof. George F.
Swain, Prof. Ira N. Hollis and Charles T.
Main, and it was proposed that the Govern-
ment take the matter in hand. These men
stated that the Holyoke flume is inadequate
and the available head insufficient for pres-
ent-day reeds. This report was abstracted
and published in the Engineering Record
of March 7, 1914, page 273.

In a letter to the editor, published on page
347 of the March 21, 1914. issue, Clemens
Herschel. the designer and builder of the
Holyoke flume, commented upon this report,

stating that the site proposed by the com-
mittee, Niagara Falls, does not readily lend

itself to the purpose. Mr. Herschel also

referred briefly to other testing flumes and
drew conclusions as to the desirability of

high available head.

As opinions were believed to vary in re-

spect to the Holyoke flume, the Engineering
Record sent out a number of letters to

prominent hydraulic engineers and water-
wheel builders, soliciting their views on the
subject. These letters contained the follow-
ing questions: (1) Is a new flume needed?
(2) If needed, should it be under Govern-
ment or other management? (3) If under
Government management, what department
would be the most suitable to operate it?

Engineers and Manufacturers Give
Opinions

The prompt replies to these questions
indicate the interest taken in the subject
and the table gives the opinions received.
The following engineers answered the in-

quiry: D. R. Cooper, hydraulic engineer;
A. S. Crane, hydraulic engineer of The J. G.
White Engineering Corporation; R. L. D.
Daugherty, assistant professor of hydrau-
lics, Cornell University ; O. H. Ensign, chief
electrical engineer, U. S. Reclamation Serv-
ice; John R. Freeman, consulting engi-
neer; B. F. Groat, hydraulic engineer; Rob-
ert E. Horton, hydraulic engineer; Emil
Kuichling, consulting engineer; R. J. Mc-
Clelland, chief engineer. Electric Bond &
Share Company; H. P. Rust, principal
assistant, Viele, Blackwell & Buck ; Dr. Otis
Smith, director. U. S. Geological Survey;
Frederic P. Stearns, consulting engineer;
Stone & Webster Engineering Corporation,
and Gardner S. Williams, consulting engi-
neer.

The manufacturers' representatives who
responded were: C. A. Jackson, Pelton
Water Wheel Company ; Chester W. Lamer,
Wellman-Seaver-Morgan Company; S. Mor-
gan-Smith Company, Piatt Iron Works; H.
B. Taylor, I. P. Morris Company ; and W. M.
White, Allis-Chalmers Company.

Summary of Opihiovs ok Nbbd for New Testing Flitme

Classification Is New Flume Needed? Under Government or Other
Management?

What Bureau if Under
Government?

Engineer

.

No great demand for new fl\ime No special advantage in Govern-] U. 8. Engineer Corps if
unle.ss high head would be ment management. ' Government.unle.9s high head would be
available.

under

Engineer

.

New flume desirable but not im-. Government,
perative.

Geological Survey or Bureau of
Standards.

Engineer
,
No.

Engineer Yes.
1
Government. Geological Survey in co-operation

with Bureau of Standards,

Engineer Yes.
1
Government.

I

' Some Bureau of Department of
Interior.

Engineer No. Tests in place better.

Engineer

.

Yea. Should be of large capacity.' Joint Board A. S. C. E. andl

I

A. S. M. E.
!

Government engineer^. . Yes, for 200-ft. head. ! Bureau of Standards.

Government engineer. .lYes. Government.
]
Bureau of Standards.

Engineer .Yes. Government.
'
Geological Survey or Bureau of

Standards.

Engineer . Yes. Private association of manufac-j
turers.

Engineer .Yes. Governinent.

Engineer .Yes. Joint auspices engineering socie^ Bureau of Standards.
tics or some university.

Engineer . Yes. Government. Geological Survey.

Manufacturer -No.

Manufacturers .Yes. Go%'ernment.

Manufacturers .Holyoke satisfactory,
nearer Middle Weal

New flume
desirable.

Manufacturers .;Ye8, for high head. Government. | Bureau of Standards .

Manufacturers .lYes, for heads up to 200 ft. Either Government or private.

Manufacturers
'r-

I

Is New Flume Desirable? Management

' Yes No Indefinite

1

Government Private
Scattering and

no Answer

Engineers 10 2 2 7 3 4

2 1 ..12 : 1 :3
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Tail-Tunnel Regulation Suggests New Oppor-

tunities in Hydroelectric Field
Principle of Differential Surge Tank May Be Applied with Advantage

to Long Pressure Conduits Carrying Spent Water from Turbines

By R. D. JOHNSON
Johnson & Wahlman, Hydraulic Engineers, New York City

BY applying the principles of the diflfer-

ential surge tank to the regulation of

the flow of water in long tail-tunnels run-

ning under pressure possibilities which
have hitherto seemed unattractive in the

design of hydroelectric plans are opened
up. The type of construction in which the

tail-tunnel flows partly full, reproducing

conditions in an old-fashioned tailrace, is

necessarily wasteful and for this reason the

writer devised a remedy two or three years

ago but has neglected to publish the fact

until now.
The present orthodox type of water power

development is arranged to lead the water
in artificial channels, pipes or tunnels, at

high level, or under high pressure, from
one point of a river to another of lower ele-

vation, terminating in a water-driven unit

at the power station. In most cases this

plan of procedure, making the waterwheel
the last link in the chain, is probably the

best to adopt, but in some cases there are

advantages in an opfwsite course which it is

the writer's present purpose to indicate.

Partly Filled Tunnel Wasteful

The idea of dropping the water first

through penstocks directly to the water tur-

bine, thence leading it away through a long
tail-tunnel, is not new, as there are several

plants of this type in the country, notably

that of the Niagara Falls Power Company,
at Niagara Falls, but in such plants the tail-

tunnel is not an integral part of the water
system in the sense of an unbroken column
from head-water to tail-water, as is the case

with the reverse course as commonly
adopted. Here there is a definite break in

the continuity of flow at the end of a short

draft-tube, where the water leaves it and
takes up its new course under atmospheric
pressure in a partly filled tunnel. In other

words, such a tail-tunnel is really little dif-

ferent from an old-fashioned open tail-race.

This type of construction is necessarily

wasteful.

The reason that it is ordinarily out of the

question to permit the tail-tunnel to run
full, is because such a course would vir-

tually increase the length of the draft-tube

to equal that of the tunnel, perhaps a mile
or two, and all water-power men are aware
of the difficulties arising from an extension

of the draft-tube even a moderate distance

beyond the unavoidable length.

When the tail-tunnel runs as an unbroken
extension of the draft-tube the inertia of

the whole water column reacts directly upon
the turbine and precludes the smallest sud-

den change in the gate opening, or at least

causes it to be attended by excessive pres-

sure changes, which not only prevent an ap-

proach to proper speed regulation, as the

load varies, but which endanger the safety

of the plant. The recoil of such a column
of water following the sudden shutting off

of the water at the wheel would be very
likely to shut down the plant for extensive

repairs.

Differential Regulator the Solution

That it becomes feasible to operate suc-

cessfully these long draft-tunnels by the

use of a small differential regulator con-

nected to the tunnel at the end of the draft-

tube proper is easily demonstrable, and
needs only to be stated to one who has taken
the trouble to familiarize himself with the

"differential principle," as described in the

October, 1914, "Proceedings" of the Amer-
ican Society of Civil Engineers.

It is not necessary to go into the theory

of this recent application of this device, be-

cause its function is almost identical with
that of the differential surge tank, as ap-

plied to the regulation of a long pressure

pipe, up-stream from the waterwheel, and
described elsewhere in this issue in the

article on the large surge tank disconnected

at its base, at Niagara Falls. There is,

however, one important difference—the lat-

ter must be amply proportioned to take care

of the energized water in the system follow-

ing a complete shut-down of the plant, while
running at maximum load, whereas, the tail-

tunnel regulator needs no provision for

such a contingency, because a complete re-

jection of the water by the wheel gates

merely permits the energized column to go
on discharging, as before, and possibly to

draw in some air through the regulator if

its supply of water has been previously ex-

hausted. Thus it becomes apparent that a

minimum size of tank is sufficient, having
capacity only for normal regulation require-

ments, and this usually necessitates a small

enough diameter, especially for very long

tail-tunnels, that the extra rock excavation

involved In connection with the wheel pit

itself is not a particularly important item.

Continuity of Flow Essential

A moment's consideration will impress
upon the mind the economical necessity of

having continuity of flow wherever long

tail-tunnels themselves are required, for if

the tunnel is limited to run partly full, not

only must its cross-section and grade be

ample to prevent filling, but its mouth must
be placed at the extreme high-water mark
of the river. The high-water stage may
seldom occur, and therefore the head repre-

sented by the fluctuation of the river level

is almost continuously wasted. In some
rivers this would amount to a large sacrifice

of energy, not infrequently a substantial

proportion of the total head. On the other

hand, the submerged tail-tunnel may be de-

signed for the maximum economical

velocity, however high that may work out

to be, just as in the case of a pressure-

pipe, giving it the minimum economical

cross-section. It may also have its mouth
below the lowest water mark, thus utilizing

the total available head.

Conditions Favoring Tail-Tunnel

The class of topography which best lends

itself to this type of development is where,

in a rocky formation, the surface drops off

gradually from the intake to the mouth of

the tailrace, so that the orthodox develop-

ment, not finding any high ground above

the power house site, would be constrained

to carry the water a long distance under a

high average pressure. If the head were
high, it might well be out of the question

to construct a surge tank unless to operate

under compressed air, which, although per-

fectly feasible, and proper when unavoida-
ble, is usually somewhat expensive.

In such a natural location the advantage
of the long sealed tail-tunnel is so obvious

that it is scarcely worth while to dwell upon
it; but it may be well to call attention to

the fact that not only is it frequently

cheaper, but in some cases the other course

would not be commercially feasible, or,

sometimes, even mechanically possible.

There are, however, many instances where
the choice is not so readily determinable,

and it is desired to point out the main items

of advantage of the tail-tunnel type, which
are the first to strike the mind. A pipe or

conduit under pressure and located up-

stream from the waterwheel is sometimes
more costly and, from its very nature, is

subject to more concern both as to construc-

tion and maintenance, than a tail-tunnel

which is running under very slight pres-

sure, where a leak would do little harm and
rupture is impossible.

Surge Tank a Great Care

The surge tank terminating a long pres-

sure system is always a great care to the

engineer, on account of the possibility of

ice troubles and its menacing location right

above the power station. The tail-tunnel

regulator is free from both these causes for

concern, and is, furthermore, decidedly

smaller, because it does not have to provide

for complete shut-downs, as before pointed

out.

There is no doubt that this type of de-

velopment has been too long neglected and

the writer believes it will soon have a more
prominent place with the engineering pro-

fession, because it opens up possibilities

which have hitherto not seemed at all at-

tractive under the standard system. That
there are many locations where such possi-

bilities exist is a matter of common knowl-

edge to water power men.
The advantage of the "differential prin-

ciple" in dealing with these problems is, if

possible, more marked than in the ordinary

case of a pressure pipe, because, not only

are all the arguments for it exactly the

same, but also there is an added incentive

toward economy in size which it favors on

account of the rock excavation required to

accommodate the regulator.

Rainfall Along the Panama Canal
was lower throughout than the average an-

nual rainfall during the years recorded,

except at Colon. The annual totals ranged

from 64.48 in. at Balboa Heights to 132.7

in. at Colon. March was the month of

least rainfall in all sections. The rainiest

months were as follows: October, in the

Atlantic section and in the central section

north of the Chagres River; May, in the

southern part of the central section and the

northern part of the Pacific section; and
November, on the extreme Pacific coast.

The maximum 24-hr. rainfall recorded dur-

ing the year was 6.85 in. at Gatun, Aug. 12

and 13. The minimum elevation of Gatun
Lake during the year was 84.13 ft. above

sea level, Jan. 6; the maximum was 87.07,

Dec. 24-27. For Miraflores Lake the mini-

mum elevation was 42.49 ft. above sea level,

April 13; the maximum was 54.40, Nov.

16. At Juan Mina and El Vigia, points off

the line of canal, but representative of areas

contributing to the Chagres River, the

rainfall was slightly above the annual av-

erage.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Valuation Conference Postponed

The conference of railroad men and State

utility commissioners with the Division of

Valuation, Interstate Commerce Commission,

scheduled for the week beginning March 22,

has been postponed. Due notice will be given

of the date upon which it will be held. At the

present time it is the expectation that it will

occur in the week beginning April 19.

con
an
stock.

ntrol, the feasibility of securing feeders,

d the condition of its track and rolling

New York Labor Law Amended

—

Arizona Law Appealed
The Spring bill amending the alien labor

law of New York State was signed by Gover-

nor Whitman on March 11. The appeal from

the decision of the Appelate Court of New
York State holding the old law constitutional

is still to be heard by the United States Su-

preme Court.

In this connection it is interesting to note

that the Supreme Court will be called on to

review at the same time the Arizona alien

labor law, requiring that 80 per cent of all

labor employed in the State should be citizens,

which was recently held unconstitutional by
a United States District Court sitting in San
Francisco. The Arizona law, however, differs

from the old New York law in that it applied

to all employers within the State who hired

more than five men, while the old New York
law applied only to employers doing State or

other public work. The Arizona law has,

further, been formally protested by the am-
bassadors of Italy and Great Britain as vio-

lating treaty rights of those countries.

Robert Trimble New Head of Rail-

way Engineering Association
Robert Trimble, first vice-president of the

American Railway Engineering Association,

was elected president at the annual convention
in Chicago this week.

Mr. Trimble is a product of the Pennsyl-
vania system, with which his entire engineer-

ToAbolish Conservation Commission
A bill abolishing the present Conservation

Commission of New York State was passed
by the Assembly recently. The bill substi-

tutes for the three members constituting the

commission a single commissioner and for the

three deputies one, and provides for three

division chiefs, in charge respectively of land

and water, forests and fish and game.

Pennsylvania May Utilize Convict

Labor on Roads
A Mil has been introduced in Pennsylvania

authorizing the use of convict labor on high-

way work. The bill permits officials in charge
of a county, city or borough to make requisi-

tion for the labor of convicts and all, except

those sentenced to death, may be put to work.
It further provides that they be paid 25 cents

a day for their labor, the money to go to their

dependents.

California Considers Purchase of

Western Pacific Railroad

Since the recent announcement of the ap-
pointment of receivers for the Western Pacific

Railway there has been considerable discus-

sion in California of alternative proposals con-
cerning it; namely, that the State legislature

recommend to Congress that the Federal Gov-
ernment purchase the road, or that the State
of California itself purchase and operate the
line. Governor Johnson of California and
Lieut.-Governor Eshleman, former president
of the State Railroad Commission, are re-

ported to be studying these questions carefully
with a favorable attitude toward the idea of
either State or Federal control. It was an-
nounced by Governor Johnson on March 12
that the railroad commission would make an
exhaustive appraisal of the property and at
the same time prepare a report on the prob-
able earning power of the road, if under State

New President of American Railway
Engineering Association

ROBEKT TRIMBLE

ing life has been spent. He was born at

Butler, Pa., but at an early age his parents
moved to a suburb of Pittsburgh. After com-
pleting a public school course he entered the

Western University of Pennsylvania (now the

University of Pittsburgh), where he re-

mained for three years.

In July, 1875, he entered the service of the
Pennsylvania Company, becoming a messenger
in the office of the chief engineer at Pittsburgh.
The position at that time called for clerical

work, drafting and a certain amount of out-

side work as chainman. He was then suc-
cessively chainman, rodman, levelman, transit-

man, draftsman, assistant engineer and prin-
cipal assistant engineer. He was made chief
engineer maintenance of way of the Pennsyl-
vania lines in 1903, which position he still

holds. His jurisdiction is over the Northwest
system of the lines west of Pittsburgh.

A measure of his engineering success, Mr.
Trimble thinks, should be attributed to the
training received from his father, who was a
builder. During boyhood and university days
work was always found for the son in the
business of the father, making bills of ma-
terial for structures, copying specifications,

making plans and taking part in actual con-
struction. Referring to his father Mr.
Trimble says: "A great many of his clients

had sufficient confidence in him to allow him
to put up their buildings according to his own
plans and specifications without inspection,

and one of my earliest experiences was his

exacting requirements of subcontractors work-
ing under him. He taught me how construc-
tion work should be done."

Illinois Water Officials Want
More Publicity

Wider Knowledge of Financial and Material Facts

by Public Believed to Be Keynote to

Successful Business Operation

Appalling ignorance of the financial outlay

and physical requirements necessary to de-

liver a sufficient quantity of good water exists

in the minds of the average citizen, according
to a layman speaker at the meeting of the

Illinois Section of the American Waterworks
Association, held March 9, 10 and 11, at

Urbana. This section was formerly the Illi-

nois Water Supply Association. Dow R.
Gwinn, president of the Terre Haute Water
Company, told of the live advertising methods
he has used to double the income of his com-
pany by weaning citizens away from vault
polluted wells to which the owners, until en-
lightened, usually attributed fine flavor and
almost medicinal properties. In spite of all

his educative methods some well owners still

refuse to permit Mr. Gwinn as an experiment
to dump a barrel of salt into adjoining vaults
for fear of spoiling their wells.

S. C. Hadden started the discussion by his

paper on "The Practical Value of Publicity to

the Waterworks Man." He enumerated the
nine following methods as being successfully

used: Readable annual reports, pamphlets on
specific subjects, reading notices in local news-
papers, formal newspaper advertising, ad-
dresses delivered to civic organizations, and
specially to high school students, departmental
meetings or schools, reports of which filter into

the newspapers; posters and hand bills for
emergency notices. As one means of attaining
general results it was suggested that the na-
tional organization appoint a strong publicity

committee to prepare and to send out on ap-
plication of members, sound articles on the
fundamentals of the business. Coming from
such a source the material would carry weight
with local editors.

Filter Problems

Filtration problems and details of operation
and construction formed topics for eleven of
the thirty papers on the program.
W. R. Gelston described the new 6,000,000-

gal. plant at Quincy, which has special in-

terest by reason of the fact that it replaces
one of the first of the mechanical filters built

in 1891. In testing the new plant some pecu-
liar short-run difficulties were encountered.
W. F. Langelier, who made the tests, stated
that the water was supersaturated to the ex-
tent of 200 per cent with dissolved oxygen pro-
duced by micro-organisms. Coagulation and
sedimentation removed the latter, but not the
gas which was released by the negative loss

of head in the underdrains. Lengths of runs
in the air-bound filters were reduced from 18
hr. to 6 hr., although the turbidity decreased
from several hundred to 10 parts per million.

By the time corrective measures were outlined
the trouble disappeared.

L. A. Fritz pointed out how Rock Island
and Moline had made filter material from
river sand, thereby effecting a saving of more
than $5 per yard when compared wdth Red
Wing sand. It was suggested that there was
a chance for the State water or geological
surveys to render a real service to filtration

men by sampling all known deposits.

Wash-water salvage at the Urbana iron re-
moval plant is of vital local importance, be-
cause the ground-water level in the wells is

being lowered considerably. H. E. Babbitt
detailed successful methods of saving an
amount equivalent to the output of one well.
Storage for 3 hr. after coagulation permitted
a saving of 92 per cent of the 200,000 gal.
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required to wash the five 1,000,000-gal. filters

twice each day.

Data on a series of tests on the loss of head

through various types of strainers, through

small orifices in different thicknesses of plates

and the rise of various sized sands under dif-

ferent rates of wash-water application were

obtained by W. W. DeBerard and Langdon

Pearse at Oakland. Cal. The latter sent in

for the benefit of filter designers the results

of these tests.

Dr. Edward Bartow and A. N. Bennett

have been examining filter alums for arsenic.

They found it in such minute quantities that

under the worst conditions a man would have

to drink 1285 gal. of alum-treated water be-

fore it was filtered and all at one time to get

a medicinal dose. The arsenic precipitates

with the aluminum hydrate so that the capac-

ity of this hypothetical giant who might have

such camel-like storage propensities would be

largely overtaxed.

Horace Carpenter sent in a paper on "The

Choice of Alloys in Connection with Water-

works Equipment," that contains a valuable

discussion of difficulties encountered from

cracking.

Waterworks Business Papers Lengthy

One whole session was given over to the

business end of waterworks. Valuation, regu-

lation and accounting were thoroughly cov-

ered, judging from the extraordinary length

of time taken by each of the five men who
spoke. Time limits were adhered to by speak-

ers on every other phase of waterworks

activities.

Edward A. Pratt explained a modern ac-

counting system and scored some of the State

public utility commissions because they re-

quired corporations to revert to the tallow-

candle age of bookkeeping.

H. M. Ely suggested in his presidential

address that an extra meeting be held in

October. Arrangements will probably be per-

fected to repeat the one-day session held in

Chicago last year. A joint meeting next year

with the Illinois Society of Engineers and Sur-

veyors was talked of favorably.

The excursion on the last day of the meet-

ing included an inspection of the waterworks

and filtration plant of the Interstate Water
Company at Danville, a walk over the strip-

ping mine of the Two Rivers Coal Company
and a 4-mi. trip at breakneck speed in coal

cars through the underground workings of

the Bunsen Coal Company.
Ofiicers of the section for the ensuing year

are: Chairman, W. J. Spaulding; vice-chair-

man, Paul Hansen; treasurer, H. E. Keeler;

secretary, Edward Bartow; trustees, E. Mac-
Donald, W. W. DeBerard and F. C. Amsbary.

the present maintain headquarters in the

Windsor Street Station offices and receive ap-

plications from the Province of Quebec. The
force will be mustered at St. John, N. B., and
sent overseas as soon as possible.

Canadian Pacific to Recruit Engineer

Corps for War Service

A railway construction force of 500 officers

and men for war service is to be recruited

by the Canadian Pacific Railway, at the re-

quest of the Canadian Government, for im-

mediate service overseas. C. W. P. Ramsey,
who has been engrineer of construction at Mont-
real, and from whom this information has been

received, has been named as commanding
officer, with the rank of lieutenant-colonel.

The force will be recruited from men having
practical railroad knowledge and experience

in steam-shovel work, track-laying, ballasting,

grading, bridge work (both steel and trestle)

and the wrecking of concrete, telegraph lines,

buildings and all other branches that enter

into the rebuilding of railways. The men are

required to enlist for the duration of the

war.
Having information as to the plan of or-

ganization decided upon and the number of

the various kinds of men the general super-

intendents of the railway in New Brunswick,

Ontario, Manitoba, Saskatchewan, Alberta

and British Columbia will consider applica-

tions for enlistment and forward approved

names to the commanding officer, who will for

Engineers Discuss Changes in

New York State Constitution

Chief Recommendations Are for Establishment of

Departments of Public Works and of

Public Utilities

A department of public works, to take over

all bureaus of the New York State Govern-
ment having charge of engineering work, was
endorsed as a desirable amendment to the New
York constitution at a meeting held on March
17 in the house of the American Society of

Civil Engineers. The meeting was called in

anticipation of the New York constitutional

convention, which will convene April 17, and
gave an opportunity for the members to assist

with their suggestions the committee appointed

by the board of direction to represent the so-

ciety at the convention. Other recommenda-
tions were that the Governor be empowered to

appoint a consulting engineer to advise him on
engineering matters and that there be instead

of the two present Public Service Commissions
a department of public utilities headed by a
commission of three, one of them an engineer.

A large attendance evidenced the interest of

the local members in the subject. The discus-

sion was spirited and to the point, lasting till

well after 11 o'clock. The committee appointed

by the board is composed of Arthur S. Tuttle,

Henry W. Hodge and Alfred D. Flinn. Mr.
Tuttle presided at the meeting.

Spirit of Changes

The changes suggested by the committee
were not offered as the final conclusion of its

members, but merely as a basis of discussion.

The spirit of the meeting was that engineers

should not endeavor to insure themselves of

places in the State Government for the mere
sake of securing recognition for the profession,

but that the recommendations should be deter-

mined by what was best for the State regard-

less of the direct interest of engineers. In

drafting its suggestions the committee had
clearly in mind the desirability of stabilizing

State policies, now impossible because of the

political changes every two years.

While no vote was taken on the advisability

of recommending the short ballot, that and sev-

eral other basic features of a proposed consti-

tution were endorsed by implication, since the

whole tenor of the recommendations of the

committee was in that direction. As each of

the suggestions was gone over the meeting
voted upon them in order that the committee

might be assured of the concensus of opinion.

The vote, however, does not bind the committee,

the entire purpose of the meeting being to help

the body with suggestions.

Changes Suggested

The suggestions endorsed were as follows:

1. That the office of State engineer and sur-

veyor be abolished.

2. That the Governor be empowered to ap-

point a consulting engineer to act as his

advisor on engineering matters.

3. That a department of public works be

created to have charge of public lands, bound-

ary surveys, parks, highways, canals and other

public works and of the conservation and de-

velopment of State resources. The department

would be headed by the commissioner of public

works appointed by the Governor and would

be divided into suitable bureaus each headed

by a chief engineer selected for his special

fitness for the duties of the office.

4. That a department of public utilities be

created to be headed by a commission of three

men appointed by the Governor, each to hold

office six years. One member of the commis-

sion would be an engineer, one a lawyer and

one a business man. The department would

have charge of the regulation and supervision

of all service corporations.

5. That in case provision is made in the

constitution for the creation of one or more
departments or commissions charged with the
responsibility for regulating and supervising
buildings and the equipment thereof, trades,

industries or labor, each such department or
commission should include in its membership
at least one engineer.

6. That appointees, except in the Governor's
cabinet, should be removable only after the pre-

ferring of charges and a hearing.

7. That the new constitution should carry
no direct or implied prohibition against the

reference of technical matters by a court to

engineers as referees or of the court selecting

independent expert witnesses in technical mat-
ters.

8. That there be provision for the right of

condemnation by private corporations for the
construction of irrigation, drainage, sanitation,

water-supply or power-development works.
9. That approval or consent of either branch

of the Legislature should not be required for

appointments made by the Governor.

Fitness for OflSce

The latter part of the meeting was taken

up with discussion of the best method for se-

curing through constitutional provision the

selection of properly qualified men for office.

The suggestion that the constitution oblige the
Governor to select from lists, in case of en-

gineering appointees, offered by the governing
board of the American Society of Civil En-
gineers was rejected by the meeting as imprac-
ticable to secure from the convention and as

likely to be undesirable even if it could be
secured. The meeting concluded that the best

that could be done would be to stipulate that

the appointees should be especially fitted for

the duties of the office, it being pointed out by
one of the members of the committee, Mr.
Hodge, that protest had effectively been made
against appointees in New York State not
qualified for their offices.

The sentiment of those in attendance was
that the discussion had been most helpful and
was typical of the interest that engineers
should take in public affairs.

American Railway Engineering

Association Elects Officers

Officers for the ensuing year elected at the

convention of the American Railway Engineer-
ing Association are as follows: President,

Robert Trimble, chief engineer maintenance of

way. Pennsylvania Lines West, Northwest sys-

tem; vice-president, John G. Sullivan, chief en-

gineer, Canadian Pacific Railway; treasurer,

G. H. Bremner, assistant district engineer, In-

terstate Commerce Commission, Chicago; sec-

retary, E. H. Fritch; directors for three years

each, H. R. Safford, chief engineer. Grand
Trunk Railway, A. N. Talbot, professor of

municipal and sanitary engineering. University

of Illinois, and C. F. W. Felt, chief engineer,

Atchison, Topeka & Santa Fe system.

News of Engineering Societies

The Cornell Society of Civil Engineers, of

New York, will hold its regular spring meeting

on the evening of Thursday, March 25, at the

Cornell University Club, B5 Park Avenue.

There will be an informal dinner at 6:30, fol-

lowed by a general good time.

The Engineers' Society of Western Pennsyl-

vania held its regular monthly meeting, March
16. William H. Burr, professor of civil en-

gineering of Columbia University, New York,

spoke on "The Relation of Educational Train-

ing to the P'ractice of Engineering."

The Vermont Society of Engineers at its

third annual meeting, March 11, elected the

following officers for the ensuing year: Presi-

dent, A. C. Grover; vice-presidents, H. M. Mc-

intosh, and W. H. Vorce, secretary, G. A.
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Reed; treasurer, A. E. Winslow, and as director

for three years, J. W. Votey.

The Engineers and Architects Association

of Southern California held its regular month-

ly meeting in Los Angeles on Feb. 12, at which

time there were presented two illustrated lec-

tures; one on the economical features of the

Diesel engine, by C. H. McGuire, and the other

on the manufacture and use of pure iron, by
Howard Fee.

The Michigan Good Roads Association held

its seventh annual convention at Grand Rapids,

March 9-12. A number of papers were pre-

sented dealing with road problems as found
in the State of Michigan. A large number of

material and road machinery companies had
exhibits as well as the United States Govern-
ment, Michigan Highway Department, and the

engineering department of the University of

Michigan.

The Albany Society of Civil Engineers will

hold its next meeting in the banquet hall of

Keeler's Maiden Lane Hotel, Albany, N. Y.,

March 23. J. Walter Ackerman, chief engi-

neer of the Board of Water Commissioners of

Auburn, N. Y., will address the society on
"Experiments with Floats While Investigating

the Movements of Water and Ice in Owasco
Lake, N. Y." The lecture- will be illustrated

by lantern slides.

The San Diego Association of Members of

the American Society Civil Engineers was
formed on March 8. The by-laws adopted state

the purpose of the organization as the dis-

cussion of matters of engineering interest and
the promotion of the welfare of civil engineers

of the section. Bi-monthly meetings will be

held. George Butler, county surveyor, was
elected president; Willis J. Dean, vice-presi-

dent, and J. R. Comly, secretary and treasurer.

The Engineers' Club of St. Louis held a
meeting March 17. P. M. Bruner presented a

paper on "A Simple Method of Securing Dust-
less Concrete Floors," which was followed by
a discussion of the report on "Reinforced-Con-
crete Column Formulae" by a special commit-
tee consisting of Carl Gayler, Hans C. Toens-
feldt and C. W. Martin. Mr. Martin, who is.

engineer of the bridge division of St. Louis,

also discussed "The Need of a New Co-Efficient

in Reinforced-Concrete Beam Design."

Personal Notes

Robert Caldwell, formerly city engineer of

Beloit, Wis., has been appointed superintendent

of streets.

Long & Miller, consulting engineers, have
moved their offices from 172 Fulton St., to 13

Park Row, New York City.

James B. True, former assistant State en-

gineer of Wyoming, has been appointed State

engineer to succeed A. J. Parshall.

Frank W. Perkins, assistant superintendent

of the U. S. Coast and Geodetic Survey, has
tendered his resignation, on account of age.

E. Lester Jones, deputy commissioner of

fisheries, will succeed Otto H. Tittman as

superintendent of the U. S. Coast and Geodetic

Survey. ,

Clinton Cowen, formerly county surveyor
of Hamilton County, has been appointed State

highway commissioner of Ohio, succeeding
James R. Marker, resigned.

Fred Rankert has been elected president of

the Western Construction Company. He was
formerly president of the Rankert & Eggle-

ston Company, engaged in asphalt paving
work.

I. B. Earle has been appointed county en-

gineer of Herkimer County, Ky. For the past
two years Mr. Earle has been in the service

of the Illinois Central Railroad on construc-

tion work.

Major James B. Cavanaugh, Corps of En-
gineers, U. S. A., has been promoted to the
rank of lieutenant-colonel. He is at present
in charge of the works under construction in

the Seattle district of the Northern Pacific

Division.

James W. Rollins, president of the firm
of Holbrook, Cabot & Rollins, contractors of
Boston, Mass., has been elected a term mem-
ber of the corporation of the Massachusetts
Institute of Technology. Mr. Rollins was
grraduated from the institute in 1878.

J. B. Berry, of the engineering firm of
Berry & Roberts, Chicago, has been retained
as consulting engineering on the Grand Trunk
Railroad extension to Providence, R. I. This
announcement was made in these columns
March 6, but Mr. Berry's initials were
erroneously given as W. H.

James Shakman, formerly assistant chief

chemist in the laboratory of the Bureau of

Streets, Chicago, has joined the staff of Walter
H. Flood, consulting chemical engineer, 326
River St., Chicago. Mr. Shakman will have
charge of the road materials laboratory, which
has recently been considerably enlarged.

Joseph W. Ellms and S. G. Pollard, of Cin-

cinnati, Ohio, have dissolved the partnership
entered into two years ago for the purpose
of doing business as consulting engineers.

Mr. Ellms will continue practice with offices

in the Union Central Building, Cincinnati,

Ohio.

Howard Elliot, chairman of the board of

directors and president of the New York, New
Haven and Hartford Railroad has been elected

a life member of the corporation of the Massa-
chusetts Institute of Technology. This elec-

tion is in conformity with the custom of this

institution of having a leading railroad man
in its corporation.

Otto H. Tittman, superintendent of the

U. S. Coast and Geodetic Survey, has resigned.

His resignation will be effective April 15.

Mr. Tittman entered the service of the Gov-
ernment in 1867, and has remained in it con-

tinuously until the present time. In the early

part of this year he was elected president of

the National Geographic Society.

James Walker and George H. Cressler have
become associated under the firm name of

Walker & Cressler for the purpose of practis-

ing as consulting engineers. Their offices will

be in the First National Bank Building, Chi-

cago. Mr. Walker has been engaged in con-

sulting practice in Chicago for the past ten

years, and since 1902 Mr. Cressler has designed

and constructed gas works installations in more
than a hundred cities in the United States and
Canada. They will specialize in railways and
gas and electric utilities.

F. C. Herrmann, formerly chief engineer of

the Spring Valley Water Company of San
Francisco, has been appointed chief engineer

of the Modesto Irrigation District and will

take active charge of the system at Modesto,

Cal. A bond issue of $610,000 is now being

sold and will be used entirely in the improve-

ment work contemplated. Mr. Herrmann has

been engaged in engineering work since 1894,

and has had a wide experience in irrigation

work. He resigned from his position as chief

engineer of the Spring Valley Water Company
in October, 1914.

George A. Haynes, who was recently elected

chief engineer of the Federal Bridge Com-
pany, Waukesha,. Wis., first entered the ser-

vice of the Modern Steel Structural Company,
which is the name by which the corporation

has been known up to the present, in 1899,

and has advanced in that service from the

position of night-foreman to the office he now
holds. He designed, among other works, the

shops for the Louisville (Ky.) Car Wheel &
Railroad Supply Company and the steelwork

for the Nordes Building ,and the Catholic

Cathedral in Nashville, Tenn.

Civil Service Examinations
United States.—The United States Civil

Service Commission will hold an examination
for the position of surveyor-draftsman, salary

$1200-$1500, on April 28 and 29.

Examinations Previously Announced.

See Eng.
Date. Record.

April 3—Junior Assistant in the en-

gineering department.
New York State Mar. 13

April 14—Civil engineer and drafts-

man ; copyist draftsman
Navy Department
mechanical draftsman,
Panama Canal Service;

ship draftsman, Navy De-
partment; topographic
draftsman, Panama Canal
Service; engineer, Indian

Service; United States ... Feb. 6

Improved Hydraulic Governor
An oil-pressure governor fqr waterwheels,

controlling the servo motor through one valve

only instead of two, has been put on the mar-
ket by the Holyoke Machine Company, of

Worcester, Mass. It is shown in the accom-
panying photograph and consists of the fol-

Obituary Notes

John C. Lobstein, a pioneer contractor and

builder of Chicago, died in that city March 11.

Mr. Lobstein was the head of the contracting

firm of J. C. Lobstein Company.

SINGLE CYLINDER HYDRAULIC GOVERNOR

lowing principal parts: A rotary piston con-

tained in the cylinder (20) and having me-
chanically operated vanes attached to the gov-
ernor shaft (21) ; a mechanically operated
valve (16) controlling the movement of the
piston, and a revolving top (2) containing the
centrifugal element operating the valve.

The operation of the governor is as follows:

The speed of the wheel shaft is transmitted
to the governor pulley (1) by a suitable belt,

the pulley being of such diameter as to cause
the top (2) to revolve at 500 r.p.m. The
weights (3) revolving at this speed are held

in a balanced position by the springs (4) and
every movement, caused by a variation of
speed, is transmitted to the thrust rod (5),
which is connected to one end of the valve
lever (8). This lever is supported by a pin

about central between the two ends, and is

attached at the outer end to the valve stem,

which in turn is connected to the valve (16),
resulting in a strong and positive movement
of the valve for the slightest load change and
a correspqnding greater movement for the
heavier load changes. The valve is of suffi-

cient size to supply oil direct tt) the cylinder

and being directly connected to the top does

away with auxiliary valves. Independent con-

trol of the valve may also be obtained through
the small hand-wheel (10) and the adjusting

link (7). If desirable, the unit may be started

and stopped from this point. The electric

motor (9) is also attached to the hand-wheel
shaft by means of a worm gear and is de-
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signed for remote control, enabling the opera-
tor to start or vary the speed from any dis-

tant point. It is equipped with a mechanical
circuit breaker (6) operating automatically
after full movement in either direction.

The relaying or anti-racing mechanism is

operated from the governor shaft by a worm
and worm gear (14), and its movement is in

a decreasing proportional ratio to the increase

of load; in other words, the greater the load

change, the less relaying effect. For hand
operation there is provided a hand-wheel (19)
controlling the gear (12). By opening the

equalizing valve (18) the governor shaft may
be turned freely in either direction. When
the hand-wheel is not in use, the shaft is

slipped endwise until the pinion is disengaged.
The positive stop (15) is designed to limit the

movement of the governor shaft to any pre-

determined number of turns. The collars (13)
are adjustable for this purpose. There is also

a safety device, not shown, which prevents

any dangerous action of the governor, in case

the driving belt should run off or break, and
will hold the gates in a normal position, neither

closing nor opening until the hand-wheel is

used.

The power developed by this governor under
normal pressure, is approximately 10,000 ft.

lb. per second.

The oil-pressure pumping system is so de-

signed as to be economical in floor space and
of great durability. The pumps are of the

enclosed triplex plunger type with a minimum
clearance bietween the end of the plungers

and the pressure valves, thereby securing sub-

stantial pressures with a comparatively small

amount of power.

Steel Y's for New Hydroelectric

Development
Nine large Y's, one of which is shown in the

accompanying photograph, have recently been

built by the Walsh's Holyoke Steam Boiler

Works for the Southern Aluminum Company's
new hydroelectric development near Whitney,

N. C. The penstocks, which are taken through

the 200-ft. dam on the west bank of the river,

are 12 ft. in diameter, average 800 ft. in

length, and are provided with 8-ft. vent pipes.

There are two 9-ft. branches tapering to a

diameter of 6 ft. in a length of 36 ft. The
distance on centers of these branches is 18 ft.

To prevent expansion and contraction in the

long penstock from shearing the turbine off its

foundation, each Y will be placed in an anchor

pier. This pier will also take care of the ver-

tical upward component of the water pressure

in the Y. To permit the pipe to expand and

NEW CABLE CLAMP SLIPS TOGETHER AND GIVES BROAD, POSITIVE GRIP

to contract properly, without introducing extra
stresses in the steel shell and the anchor pier,

an expansion joint has been placed on the up-
stream side of each pier as shown in the photo-

graph. This expansion joint is of the dia-

phragm type with 18-in. discs, so that the
overall diameter is 15 ft. The spreading of

the discs at the outside of the penstock is 6 in.

The longitudinal seams of the pipe are triple

riveted and lapped, while the girth seams are
double riveted.

New Cable Clamp Easily Applied

Without Wrench

The cable clamp illustrated herewith, which
will be placed on the market in a short time,

can be fitted together by hand and driven
home with a hammer in a few seconds. The
broad bearing in this clamp prevents it from
deforming or chewing up the cable, and the

wedges are placed so that any tendency on the

part of the cable to slip tightens the grip of

the clamp. As may be seen from the photo-

graph, the clamp is composed of two shells,

which are identical, and the two wedges, which
are identical except that the lugs are right

and left. The tightening effect of the clamp
is produced by the wedges moving back to

back as the clamp is slipped together. The
lugs on each wedge engage the walls of the

respective shells, so that each shell and
wedge, with the cable inside, make up one

moving part. The two moving parts are held

together by the lugs and guides on the sides

of the shells. In use the parts are assembled

as shown, slipped together by hand and then

driven home with a hammer. The clamp may
be readily removed by driving in the opposite

direction.

Olin S. Proctor, of the Canal Construction

Company, Inc., 150 Nassau Street, New York
City, is interested in the production of this

clamp. This company has had the clamp in

service for some time on dredge work with
an orange peel bucket.

ONE OF NINE Y-S, 12x9x9 FT., BUILT FOR NORTH CAROLINA HYDROELECTRIC PLANT

Business Notes
E. Elson, of the Walter A. Zelnicker Supply

Company of St. Louis, who formerly made
his headquarters at New Orleans, is now lo-

cated at the Hotel Morrison, Chicago.

The Pelton Water Wheel Company has en-

gaged Henry Homberger, a consulting engineer
of San Francisco, to act as demonstrator at

its exhibit at the Panama-Pacific Exposition.

J. S. Helm has severed his connection with
John Baker, Jr., of Chicago, and will in the

future represent the Standard Oil Company,
of New Jersey, with offices in the Healy Build-

ing, Atlanta, Ga.

C. B. Peck has resigned from his position

with the B. F. Sturtevant Company, and after

May 1, will be associated with Blake & Will-

iams, steam heating contractors, of 26 Grove
Street, New York City.

The Modern Steel Structural Company's
stockholders, at the annual meeting held re-

cently, voted to change the name qf the cor-

poration to the Federal Bridge Company. This
change took place March 4. The offices and
works of this company are located at Wau-
kesha, Wis.

The John B. Watson Company announces
that it has succeeded to the business of the

firm of John B. Watson and will be located, in

the future, at 921 Witherspoon Building, 1321

Walnut St., Philadelphia. This firm handles
heavy equipment for steam and electric rail-

ways, contractors and others engaged along

similar lines.

The Stark Rolling Mill Company has ap-

pointed the Dearborn Steel & Iron Company
as its selling agent in Chicago, Northern Illi-

nois and Wisconsin. This is a new company
composed of H. C. Perrine and E. L. Lyon,

both of whom were formerly connected with
Joseph T. Ryerson & Son. The offices of the

company are in the Peoples' Gas Building,

Chicago.

The Spray Manufacturing Company, con-

tracting engineers, specializing in spray cool-

ing ponds, spray air washers and various

engineering applications of spray devices have

started manufacturing these appliances at 201

Devonshire, Street, Boston, Mass. A. G.

Eneas, who organized and developed the Spray
Engineering Company, has severed his con-

nection with that organization and has taken

charge of the engineering department of the

new company.

The Society of Constructors of Federal

Buildings is desirous of securing the names
of manufacturers of building materials in order

that they may be furnished with lists of mem-
bers of the society. This society is composed

of employees of the Supervising Architect's

Office of the Treasury Department, who have

to do with the design, construction, equipment

and maintenance of U. S. public buildings.

These names should be sent to Charles R.

Marsh, secretary, Plymouth, Mass.
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Cost of Unmerging

SIGNIFICANT it is when a man with so

much experience in railroad affairs

from the public point of view as John M.

Eshleman, Lieutenant Governor of Cali-

fornia and former chairman of the Cali-

fornia State Railroad Commission, sides

with the railroad in a Government merger
suit. This is what he has done, however, in

the proceedings against the Southern Pacific

Company. In his opinion the divorcement

of the two main systems controlled by this

company would unfavorably affect both

service and rates—and service and rates, to-

gether with safety, which is a part of serv-

ice, and the issuance of securities, which
could in any event be controlled by proper

legislation, encompass practically every-

thing in which the public at large is in-

terested. Before seeking new victims of the

Sherman law, the zealous Government
officials would do well to ascertain whether
the offending railroads or the people they

serve will have to pay the costs.

Traffic and Pedestrians

PRESENT efforts to relieve traffic con-

gestion in large cities have not as yet

developed a panacea, but from the various

experiments in progress it is reasonable to

look for improvement. There are two ob-

jects to be sought—the protection of the

pedestrians and the facilitating of vehicular

movement. For the first purpose "safety

zones," shown by painted lines on the pave-

ment, and isles of safety are in use. Driv-
ers of automol^les, however, have not yet

been educated to the point of respecting

the neutrality of the zones. Only rigid en-

forcement of the law, by arrest and pun-
ishment, will accomplish the desired results.

The raised isles of safety, on the other hand,
force respect because of the danger of dam-
age to the trespassing vehicle and the

flagrant and evident character of any viola-

tion. They have the disadvantage, on the
other hand, of restricting the trafficway, a

sufficient reason for ruling them out on
narrow streets. In controlling the move-
ment of vehicles, Philadelphia's semaphore
system is valuable, while the "multiple-

unit" control method tried on Fifth Ave-
nue, New York, in which one traffic officer

signals to his comrade for some distance

down the street in order to secure simul-

taneous movement of vehicles over several

blocks, holds possibilities despite the very
evident difficulties. In some cities the regu-

lations prohibit vehicles crossing the street

except at intersections, while a great num-
ber of rather elementary rules of great
advantage have become standard in police

regulations of practically all of our towns
of 100,000 population and over. In general,

the regulation of a moderate traffic is a

very simple matter. Only when the con-

gestion becomes acute is difficulty experi-

enced, and consequently careful investiga-

tion needed. Obvious rules take care of

moderate traffic; more complicated ones are

needed where it is dense. Much thought
has already been given the subject, but since

in the largest cities of the country it grow.s

more serious every year, it warrants all the

attention it is receiving. Without a doubt

in most large communities underground
railway systems will become necessary to

prevent the congestion becoming intolera-

ble, but a large measure of inconvenience

must always be one of the penalties of con-

gested business centers. About all that can

be hoped for is to keep conditions tolerable

during the rush hours—the critical period

for any traffic-reflation scheme.

2,000,000-Bale Cotton Terminal

COTTON-HANDLING devices that ac-

complish what cotton men have hitherto

considered impossible of accomplishment,

the removal of a bale from the bottom of

a pile without' disarranging the pile, and

make practicable the construction of one-

story warehouses at a great saving in cost

of construction, per bale capacity, over the

multiple-storied type, will be part of the

equipment of the new 2,000,000-baIe cotton

warehouses and terminal plant being con-

structed in New Orleans. These devices

are capable of removing bales at any point

from tiers ten and fifteen bales high. It is

this feature that does away with the neces-

sity for the multiple-storied warehouse, the

whole object of which, as related to cotton

storage, is to provide floor space sufficient

to permit the piling of cotton in tiers of

lesser height. Other features of the design

of this plant, which is described on page

402, are the adaptation to the handling of

cotton of the continuous conveyors com-

monly used for handling other commodities

and the layout of the railway tracks so that,

in emergencies, the locomotives and cars of

the surface system can be used to help out

the overhead equipment in carrying the

cotton from the warehouses to the ship and

vice versa. The plant marks a step for-

ward in solving terminal problems, in which

progress has been slower here than abroad.

Full Crew Law in New Jersey

PUBLICITY has brought the beginning

of victory to the railroads of New
Jersey in the matter of the obnoxious "ex-

tra-crew" law of that State. For some time

past a joint legislative committee has been

hearing arguments on both sides. The rail-

roads have not, as they might have been

justified in doing, merely contended for the

outright repeal of the law. They have, on

the contrary, urged its replacement by an

act giving the Board of Public Utility Com-
missioners authority to decide in the case of

each train how many men shall constitute a

full crew. The railroads have insisted that

no general rule can be laid down as to what
safety requires, and their arguments have

been simple and unanswerable. The rail-

roads' bill has, therefore, been accepted by

the proponents of the original extra-crew

law, passed two years ago, and it is reason-

able to believe that it will become law. It

is to be hoped that it will, and "that the rail-

roads' policy of recognizing whatever of

good there was in their opponent's argu-

ments will be equally successful in Penn-
sylvania.

Constitution Making

IT is apparent that the engineers of New
York State do not propose to leave the

coming constitutional convention pass with-

out seeing, so far as they are able, that

their aid is vouchsafed the delegates on

those matters on which the training of en-

gineers qualifies them to speak. The Na-
tional societies have committees discussing

the points that may be brought up, and the

committees will act jointly in what they may
present to the delegates individually and
to the convention. Last week, as reported,

in this journal of March 20, page 382, mem-
bers of the civil engineers' society met to

discuss the suggestions of its committee.

The proposals were in the direction of more
effective executive control and were thus in

harmony with the movement in recent years

toward centralized responsibility. It was,

therefore, recommended that the office of

State engineer and surveyor be abolished,

the duties being assigped to the department
of public works under an appointive officer,

responsible to the Governor. Under this de-

partment, too, would come all other en-

gineering activities of the State, a de-

parture much to be desired. It was further

recommended that engineers be placed in

charge of the bureaus of this department
and that one of the commissioners of pub-
lic utilities be an engineer. Some question

may be raised as to the need of a consulting

engineer attached to the staff of the Gover-
nor, except if it be unlikely that the con-

vention would accept the proposal to make
it incumbent on the Governor to appoint an
engineer to head the department of public

works. If the head of that department were
an engineer it would seem that he might
perform the duty of advising the executive

on engineering matters. If the desirable

fundamental character of a constitution be
borne in mind, it is evident that many of
the matters recomrnended have no place in

it. This, though not mentioned at the meet-
ing, is the feeling of the committee. It was-

thought well, however, to be prepared for
an emergency, if the convention should in-
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sist upon departing from the code of prin-

ciples, which is all a constitution should be.

If the convention does not take up these

matters, the work will not be lost, for the

suggestions can then be embodied in bills

to be presented to the Legislature.

Keen Interest in Activated Sludge

Investigations

ACTIVATED sludge experiments are

multiplying in the Middle West at such

a rapid rate that very shortly engineers

ought to have in hand the answer to many
questions concerning this development.

The very few days required to get sludge

activated to a high point of efficiency makes

laboratory experiments particularly fascin-

ating and should result in settling most of

the problems, at least as to feasibility and

obtainable results, before large units are

undertaken. There will then still be the de-

tails which need adjustment when labora-

tory experiments are expanded to operat-

ing proportions.

Last week the Lake Michigan Water

Commission viewed the laboratory tests

which the Milwaukee Sewerage Commis-

sion has under way. A large "draw and fill"

tank to treat 150,000 gal. daily designed

after correspondence with Prof. G. J. Fow-

ler of the University of Manchester, Eng-

land, is in the course of construction, and

plans have been completed for a contin-

uous-flow installation. The Sanitary Dis-

trict of Chicago proposes to initiate tests,

and the Illinois State Water Survey has

completed a series of laboratory experi-

ments and biological studies, the results of

which will soon appear. Iowa State Col-

lege is considering the question of start-

ing tests, and the officials of the Indiana

State Board of Health will probably cau-

tion the city of Indianapolis to go slow in

its proposed $2,000,000 disposal plans. The

joint experiments at Baltimore, noted re-

cently in this journal, will undoubtedly be

given the fullest publicity at an early

date.

The enthusiasm over the septic tank

years ago seems in a fair way to be dupli-

cated and is sure to sweep over the coun-

try as soon as it becomes generally known

that the resultant sludge is a plant food

rivalling dried blood and that the land-con-

suming sprinkling filters can be eliminated.

Some of the questions of vital importance

that have come up are as follows: What
is the organism that really does the work?

If more than one is available which is the

most efficient? Are there summer and

winter organisms? Some algse like cold

weather. At Milwaukee a sludge was acti-

vated in 48 hours. At other points two to

four times this period has been found the

minimum. Small worms from 2 to 5 mm.
long were found in pure culture at Urbana.

Technical literature, of course, is not re-

plete with biological data on the subject,

and the life history of these organisms

must be known to obtain definite and re-

liable results. It may, in the end, be de-

sirable to inoculate with pure cultures.

Aside from the purely biological side

there are details more or less mechanical.

though vital to the life of the organism,

which must have thorough study. What,
for example, is the best method of agita-

tion? Laboratory tests at Milwaukee in-

dicate that a Poule air-lift arrangement

hastens the action. Again, how violent

an agitation can the 5-mm worms stand and

still work efficiently?

The question of cost, moreover, seems to

be one which should receive early attention

for a few preliminary figures indicate that

the enormous air consumption, even assum-

ing requirements now believed—or guessed

at—to be the minimum, will run into large

sums for equipment and maintenance.

To the sanitary engineer who as a biolo-

gist has tried td cultivate artificially the

lower organic forms of algae, the successful

maintenance of a sludge which must have

its air bath with the regularity of clock

work, assumes almost insurmountable diffi-

culties. The engineer can be trusted, how-

ever, to solve these if the many experiments

under way and about to be begun demon-

strate that the process has decided advan-

tages. One final thought is worth while

—

that experimenters should freely inter-

change even preliminary results, so that as

soon as possible duplication may be avoided.

fof increasing overhead expense by the pur-

chase of costly new equipment. However,

the present depression is bound to end.

Some firms have already gone far toward

electrifying their field equipment. Why not

take a further step and avail themselves of

a source of electric power which may, ex-

cept under unusual conditions, be had at a

saving on any fair-sized contract in almost

any locality?

Cheap Source of Power for the

Contractor

SO far as known to this journal, the

Diesel engine has never been tried, or

even investigated, heretofore as a source

of power for operating construction plant.

The fuel economy and low labor cost of op-

eration as compared with other types of

power equipment have, however, gained for

it marked recognition in marine and indus-

trial service.

Considering total investment and oper-

ating cost, the Diesel engine, when used to

operate a generator, is as cheap as any

present source of electric power, not even

barring cheap hydroelectic development. In-

dustrial plants have availed themselves of

it—why not the contractor? The latter,

in addition, would make a considerable sav-

ing in freight due to fuel economy, espe-

cially where transportation facilities are

poor.

The economies of running a contract with

electrically driven equipment are proved

and varied. Wiring costs less in materials

and labor than steam or air piping, and

much less than the carrying of coal to

.small isolated boiler plants. Electric power,

too, can be applied to construction equip-

ment with less loss in use than steam or

air—53 per cent less, it has been estimated,

as compared with a hoisting engine run by

air. Electric equipment, moreover, now

costs little, if any, more than steam and air

plant.

If then electricity is a satisfactory form

of power for the contractor, those under-

taking good-sized jobs where 200 hp or

more is used in scattered equipment should

carefully study this means of making elec-

tric power, no matter where the contract

may be, more cheaply than it can, as a

rule, be bought from a central station.

For most contractors this is not a time

Shall Connecticut Make a Pork-

Barrel of Its Road Maintenance?
^

THERE is a bill now before the Connecti-

cut Legislature, which, if it pass, will

have such a pernicious influence on the de-

velopment of the State's system of high-

ways that its defeat cannot be urged too

strongly. The measure proposes, in effect,

to take the maintenance of the State roads

out of the control of the highway depart-

ment, where it now rests, and place it in

the hands of the town selectmen. This is

nothing more nor less than an attempt to

make a "pork barrel" of a highly important

branch of public work which is now being

administered in a most satisfactory man-

ner by a trained organization of engineers.

The impression of many who have not

studied the subject is that a road, once

built, is good for an indefinite period, or

that if repairs be necessary, almost any

one can make them. In the whole category

of road building there are no greater fal-

lacies. They, more than any others, have

obstructed progress in this field. The road

surface is not a permanent structure, and

its maintenance, instead of being a task

which every Tom, Dick or Harry is com-

petent to perform, demands the supervision

of the technically trained specialist. The

town councillor with not technical training

and with political debts to pay is the last

man to entrust with the all-important work

of road maintenance. Throughout the

country the people are paying, and paying

dearly, for disregarding this fundamental

requirement of successful road building.

The provisions of the Connecticut meas-

ure are so inimical to the best interests of

the State that there would seem to be small

chance of its becoming a law. Nevertheless

such a proposal deserves the widest pub-

licity to prevent its repetition elsewhere.

The bill, in effect, vests in the selectmen

of 168 towns supreme authority over road

maintenance in their localities—with the

thoughtful provision that the highway de-

partment pay the costs. Thus Commis-

sioner Bennett's plan of centralized control

over road maintenance would be completely

shattered, and every town would be doing

its work differently from the next. By
giving to each selectman the power of em-

ploying men on this maintenance work

—

and it is really this patronage feature which

commends the bill to its adherents—the

State Highway Department would be con-

verted into a powerful political machine,

manned by those without special fitness,

whose costly blunders the State Highway
Department would be called upon to shoul-

der. Connecticut cannot afford to pay the

price of this change.
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Investigation of Massachusetts

Water Resources

THE desirability of taking account of

stock of the water resources of Massa-

chusetts finds effective expression in a re-

cent report of the Harbor and Land Com-

mission to the Legislature, recommending

that the board be authorized to investigate

during the next three years the conserva-

tion, utilization and equalization of stream

flow within the State. Interest in water

supply for power, industrial and domestic

uses has been growing of late in Massachu-

setts, which is densely populated and ex-

tremely active in manufacturing pursuits.

There is good reason to believe that a

thorough engineering study of the water

resources will afford the basis for develop-

ing a comprehensive policy of utilization.

At present lack of data and divided con-

trol make it almost impossible to lay down
broad plans. The Federal Government, the

Harbor and Land Commission, the State

Board of Health, the Fish and Game and the

County Commissioners all have some regu-

latory functions with respect to streams or

ponds. It is surprising that the present

large development of individual powers has

been accomplished in the face of these con-

ditions, but there has always been a dispo-

sition to help deserving projects by special

enactments where necessary.

The two phases of the report of chief

interest to the engineer are the possibilities

of further power development and the op-

portunities ahead for modernizing exist-

ing installations. Data gathered by the

commission show that $25,817,000 is ex-

pended annually in the State for the pur-

chase of fuel for power purposes and in

the direct purchase of power generated out-

side the various industrial plants. About

264,000 hp are developed at present in the

water-power installations of Massachusetts

factories having 1000 hp or over. It is

certain that a large increase above this'

total can be realfzed by engineering study

and the construction of reservoirs, not only

on some of the larger streams but on their

tributaries. Moreover, the importance of

cutting down freshet damages and of in-

creasing the average flow of streams needs

no demonstration. The annual wage loss

through shut-downs caused by high water

and by minimum flow runs, in the opinion

of the commission, into at least six figures.

The question of modernizing present

power plants is one of great interest and

is already receiving thoughtful consider-

ation by engineers interested in this branch

of the profession. If the report has little

to say upon this topic, it none the less

recognizes the possibilities, and it is to be

hoped that the desired appropriation will

be forthcoming to enable the right kind of

studies to be made. The layman tends to

look upon every stream as a potential

source of wealth, overlooking the vast range

of detail which must be investigated before

any project can be successfully attempted.

In non-technical language the report very

clearly sets forth the importance of basing

every project for water conservation upon
economic, hydrographic, topographic and

geological data, emphasizing again and

again the absolute necessity, of basing the

water conservation policy of the State upon
thorough studies by competent engineers,

which will enable the costly mistakes of

superficial and unwise developments to be

avoided and establish a foundation for the

scientific utilization of resources now run-

ning to waste.

Needless to say other States might with

advantage take up similar investigations,

if they are not already under way. We have

learned through European experience that

water supplies are not, like the widow's pot

of mead, self-replenishing and impossible

of exhaustion. There is a limit in the sup-

ply and that limit needs determination

while the available margin is still large.

eration is less for the gravity than for the

pressure supply.

Oil supply is, it is true, but one of many
details in a hydroelectric plant, but experi-

enced operators know well that from their

standpoint it is one of the most important.

The plans worked out at Cohoes show what
can be done by a careful consideration of

all of the influencing facts, coupled with a
determination to make the system as simple

as possible, consistent with the service to be

rendered.

Well-Planned Oil-Circulating System

IN the article dealing with the Cohoes

hydroelectric development will be found

a complete description of the pressure oil

circulating system for the governors as

well as an outline of the gravity oil system

for the thrust bearings. The oil-pressure

system represents the latest developments

in this line. By having the auxiliary equip-

ment centralized and located near the ex-

citer switchboard the cost of attendance

will be reduced to a minimum. Pumps at

the units, for supplying oil to the governor

servo-motors, have been replaced by tanks,

and while several developments abroad have

a similar arrangement the tanks have been

designed as accumulators, loaded with heavy

weights. This, however, introduces too

great an inertia into the system, with a de-

crease in the sensitiveness and response of

the regulation. The tanks in the Cohoes

development, however, have an air cushion

at the top, thus permitting any governor to

operate without subjecting the system to

severe pressure losses.

It is intended to run the pumps all the

time, while the compressor will be used only

when it is necessary to replenish the air

cushion. As an alternative, the compressor

could be run continuously and the pump
motors be controlled through switches that

would operate as soon as the oil level in

the system dropped below a predetermined

height. Two advantages favor the alterna-

tive method of operation. First, by having

a surplus of air, the system is less liable

to pressure losses, because of the smaller

viscosity and inertia and the greater elas-

ticity of the air. Second, the oil is liable

to form an emulsion, which is influenced

largely by the churning action of the pumps

and the velocity in the mains. Conse-

quently, if the pumping is reduced to a

minimum and velocity of flow kept low,

the formation of an emulsion will be re-

duced, effecting a material saving in oil.

The system can easily be guarded against

overloading by providing a safety valve on

a small air receiver near the compressor.

The gravity oil system is used for the

thrust bearing, the use of the Kingsbury

type making it possible to do away with

pressure oil for this service. In fact, this

simplification is one of the distinct advan-

tages of the Kingsbury bearing, the saving

in power and equipment being considerable.

Furthermore, the attention required in op-

An Architect in the Lists

CAUSTIC criticism of the bill for licens-

ing Illinois structural engineers has

been made by Irving K. Pond, the well

known Chicago architect, who, it is inter-

esting to note, is also a graduate civil en-

gineer. With Mr. Pond's criti'cism of that

part of the bill which makes every designer

of a building a structural engineer the En-
gineering Record is in sympathy. The
object sought could probably have been ac-

complished without imposing that title on

the architects. With Mr. Pond's acrid

criticism, however, of the engineering pro-

fession, because the engineers now refuse

to let architects deprive them any longer of

their legitimate functions the Engineering

Record most emphatically disagrees. Mr.
Pond makes much of the fact that, from
his standpoint, structural engineering is

but a minor part of architecture—ranking,

he says, with the design and installation of

plumbing, of heating, ventilation and light-

ing and with the provision of proper pro-

tective painting for the structure. One
may concede that there is some truth be-

hind Mr. Pond's idea, though he tries to

belittle the engineer, when the structure in

question is of an elaborate character; such

as, an office building, a theater, a public

building.

That the architect has a function, how-
ever, comparable with that which Mr. Pond
claims in designing mill buildings is far-

fetched. Yet the architects in Illinois for

more than a decade have prevented the en-

gineer from exercising his legitimate func-

tion in the design of mill, factorj' and shop

buildings. Now when the oppressed re-

fuses longer to remain in that position, the

architect rails and contends that the en-

gineer has no conception of the functional

nature of architecture, which, as Mr. Pond
defines it, is a "great organism developing

upon principles of correct relationship of

part to part—of part to whole—and beyond
that the fitting of that whole into a scheme
of culture and civilization." Certainly the

structural engineers in Illinois have no in-

tention of superseding the architect where
the latter has a legitimate function, and

will, as in the past, gladly work in harmony
with him on those projects where he should

be in supreme command. That they will

not be swerved from their course by Mr.

Pond's tact words needs no assertion here.

Feeling as strongly, as he does about the

matter, Mr. Pond might assist in removing

all objection by joining the engineers in a

movement to have the law licensing archi-

tects repealed. That would be, by far, the

best way oUt of the difficulty.
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Collapsed Tunnel Shield at Memphis Rebuilt in

Bad Ground
After Serious Cave-in in Soft Ground, Deformed Shield Is

Restored and Strengthened, and Tunnel Driving Renewed

By C. H. HOLLINGSWORTH
Superintendent, Southern Asphalt & Construction Company

A STEEL-SHELL shield, with which it

was proposed to drive 1800 ft. of 16-ft.

circular tunnel for a concrete-lined sewer at

Memphis, collapsed after penetrating about

70 ft. from the tunnel portal, and caused a

serious cave-in. There was no time to build

a chamber, remove the old shield, and set

up a new one. Therefore an adequate sys-

tem of steel bracing was ordered for the

old shell, the shield cleared, straightened

2'Logghg.

ft. of cover. At this point the face was
very treacherous, and considerable ground
was lost, allowing the full weight of the

ground clear up to the surface to come
down on the shield. The shield promptly
collapsed. It had also been forced into the

ground and into planking on the tunnel face

until the platforms were crumpled up. It

seems that when 5000 lb. was not sufficient

to force the shield ahead, the safety valve
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HEAVY TIMBERING GIVES CLEAR SPACE FOR RECONSTRUCTING SHIELD

and braced, and tunneling with it resumed.

The city of Memphis is at present en-

gaged in the construction of a system of

main storm water sewers for the purpose

of flood prevention, including among other

work this 16-ft. circular concrete sewer
with 22-in. walls. This part of the work
is being built in tunnel, with from 15 to

55 ft. of cover. It was decided to do the

work with a shield, and to support the

ground behind it with 8-in. wooden seg-

mental blocks. This required a shield of

about 21 ft. 1 in. in inside diameter. The
shield was built in a local boiler shop, and
was of extremely light construction. The
skin was made up of %-in. plates, and with
the exception of four 10-in. I-beams sup-

porting the two working platforms there

was no inside bracing. The shell was re-

inforced, however, around the inside by
means of 12-in. channels bent to a circle

with backs outward, and bearing against
eighteen 6-in. I-beams, 3 ft. long, which
were bolted longitudinally to the skin. The
forward ends of these I-beams were 18 in.

back from the cutting edge of the shield and
the rear ends 5 ft. from the tail. A 4x4x
%-in. angle circle was riveted to the skin
at each end of the I-beams. It was against
the rear angle of these two that the jacks
bore when shoving. The joints in the skin
plates were lapped instead of butt-strapped.
The shield was moved forward by means of
eighteen 5-in. diameter hydraulic jacks,

using hydraulic pressure at 3000 to 5000
lb. per square inch. It weighed complete
about 16 tons.

Collapse of Shield

The shield was operated for a distance of
about 70 ft. to a point where there was 55

and automatic stop on the hydraulic pumps
were removed, and as high as 8000-lb. pres-

sure used.

Plan of Repair

When the shield had been cleaned out, and
the space ahead of the cutting edge tim-

bered up, an examination was made. The
shield was so filled with temporary bracing

that it was difficult to make exact measure-
ments. However, its original dimensions

were known, or suspected, and as time

pressed it was not possible to wait for these

measurements till the shield could be re-

stored to shape. The writer designed a sys-

tem of interior bracing and reinforcing,

using only the outer skin of the old shield.

More satisfactory results might have been

obtained by building a new shield, but as

time was limited it was not advisable to

stop to remove the old shell and build a

chamber in which to erect a new one. The
inside diameter of the shell was supposed to

have been 21 ft. % in., and the new rein-

forcing rings were designed with an out-

side diameter of 20 ft. 11% in., so as to

fit easily inside it.

These reinforcing rings, of which there

were two, were made up like plater girders

with a web plate %xl5y2 in., two 3x3x%-in.
angles on the inner edge of the web, and two
3x3x%-in. angles covered with a 7xV2-in-

plate on the edge next the skin. These rings

were made in eight segments of equal length

for convenient handling, the ends of the

segments being milled to a fit, and joined

with two 8xl2-in. splice plates. One of these

rings was 12 in. back from the cutting edge,

and the other 5 ft. 6 in. back from the first,

bringing the rear edge of the angles of the

second ring about 30 in. from the tail of

the shield. Horizontal cross-girders brac-

ing these rings and carrying the working
platforms ran across the shield, one pair

3 ft. 6 in. above and the other 3 ft. 6 in. be-

low the center line. Each of these girders

was built up of two 10-in. channels placed

facing each other, and laced with 21/4x5/16-

in. bars, reinforced with cover plates at

various points. Two sets of vertical columns
3 ft. 6 in. each side of the center line ran
from bottom to top, supporting the cross

girders at two points. Between the rein-

forcing rings, and riveted to them, were
placed thirty-six 7-in. I-beams, their webs
being normal to the skin of the shield. In
the rear reinforcing ring eighteen 8-in. cir-

cular holes were cut for the jacks.

Working Platforms

Sliding platforms were provided by run-

ning 8-in. I-beams 12 in. long through the

two posts on top of each pair of cross-

girders, and running one more 12-ft. I-beam
through clips on top of the girders on the
center line, and two other 10-ft. beams
through clips 7 ft. 10 in. each side of the
center line. From a point 6 in. ahead of the
cutting edge back to the rear end of the
shield these beams were covered with %-in.
plates. These tables could be thrust for-

ward 18 in. by means of the four 3-in. hy-
draulic jacks located under each of them.
The platforms were located so that they
never overhung the forward girder more
than 33 in. As the two cross-girders of the
shield under each platform would have to

take all the thrust from the ground and
would also be jacked from in sliding the
tables ahead, they were X-braced together
to form a truss. At the junctions of the
vertical columns and the cross-girders short
kneebraces were used to help support the
platforms.

Clearing the Shield

While this material was being fabricated
it was necessary to get the skin of the
shield into its proper shape. To do this it

was necessary either to excavate a chamber
ahead and shove the shield into it or exca-
vate around and above the shield down to
the springing line. The latter method was
chosen, for although considerably more dif-

ficult it did not require so much time.

UPPER SLIDING TABLE OF NEW SHIELD
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The method of timbering the ground to

take the weight off the shield was as fol-

lows: A heading on top of the shield was
driven from the cutting edge back to the
old concrete. In this heading were set two
crown bars, with one end resting on the old

concrete, and the other blocked from the
ground at subgrade ahead of the shield.

The hole on top of the shield was then
widened on both sides down to the spring-

ing line. This was anything but easy.

First of all the face had to be cut out
2 ft. ahead of the cutting edge and planked
for the full depth, to allow room for shor-

ing the forward ends of the crown bars.

4x6-ft. drift started ahead from the cutting
edge. This drift had to be excavated 18 ft.

to permit the 12xl2-in. crown bars 16 ft.

long to be slid ahead far enough for their
rear ends to clear the cutting edge. The
crown bars were slid ahead into this drift,

their rear ends raised above the shield, and
slid back into place over the shield. In
driving the drift over the top of the shield
the planking was braced to the shield. When
the crown bars had been placed this brac-
ing was removed, and the crown bars
wedged up. The plank on one side of the
drift over the shield was removed and the
drift widened out for another crown bar.

the diameter of the shield at the cutting
edge 2Y^ in. greater than the diameter at

the tail. After the tail of the shield had
been brought to a true circle a 25-ton jack
was placed against the end of each of the
segments, which still overlapped a quarter
of an inch. When these segments had been
forced back, two other jacks placed on oppo-
site sides of the ring forced them sideways
into position, and they were bolted up. The
front ring was erected without difficulty,

and required a lV4-in. filler plate all around
and numerous short plates to make it tight
with skin. When both rings were in place
the I-beams between them were set and

. If
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CLEARING COLLAPSED SHIELD AFTER FIRST CAVE-IN REBUILT SHIELD CARRIES TUNNEL AHEAD WITH SAFETY

Compare light bracing on left with solid construction of rebuilt shield on right. Notice wood segments used to line tunnel outside of concrete

These planks were placed beginning at the

top and blocked temporarily to the shield.

Vertical 6x6-in. studs were then set against

these planks and 8jc8-in. horizontal wales

run across them. The whole was theii

braced by 8x8 stretchers extending through
the shield back to the old concrete, and the

blocking between the face boards and the

shield removed. This work was rendered

more difficult by the conditions which the

cave-in had caused at the face. The upper
7 ft. of the face had originally been clay,

and the rest of the face loose, running sand.

This material was mixed, however, with
wet, flowing clay mud, which had been
dumped into the hole at the top of the

ground, and had worked its way down to

the tunnel level.

Clearing Inside of Shield

After the face had been caught up the

skin of the shield was timbered with radial

braces from two needlebeams just above the

center line, which in turn were supported
on heavy 12xl2-in. timber bents in front of

and behind the shield. When this timber-
ing was in place, all iron inside the skin of

the shield was removed. Rivets were burnt
off with an oxyacetylene torch and all long

pieces were cut up by the same means to

facilitate handling. The next step was to

break into the ground above the shield. By
working carefully up through the broken
ground a hole about 2 ft. x 3 ft. was raised

3 ft. above the top of the shield at the cut-

ting edge. This was widened out and a

The bar on the side first opened was placed

before starting excavation on the other side.

Eight crown bars in all were placed, four

on each side of the center line. The for-

ward ends of these bars were shored to the

timber bent carrying the needlebeams
which supported the inside of the shield.

This bent cleared the face of the shield by
2 in. Stretchers were placed between the

crown bars every 4 ft., and the lowest bar
on each side was supported by four vertical

legs resting on blocking at the springing

line. The clearance between the top tim-

bering and the sheild was 1 ft.

Repair of Shield

The shield had flattened out about 12 in.

on top, but when the weight was removed
from it the shield plates sprang back about
6 in. The cutting edge was battered in a

dozen places, and the shell was forced in-

ward badly at two of the longitudinal seams.

The kinks in the cutting edge were straight-

ened out while the excavation was in prog-

ress by means of two 25-ton ratchet jacks.

The new steel bracing was set to a center

taken as 10 ft. 7 in. above the inside of the

bottom plate. Starting at the bottom, the

segments of the rear rings were set with-

out trouble until the last two were ready to

be placed. Although there should have been

an inch play around this ring, these two
plates overlapped by % in. The skin of the

shield had been made of three rings of plates

with lap joints, and it developed that these

rings had been made to telescope, making

bolted to the ring. Rings and I-beams were
attached to the skin by bolts. Machine bolts

were used on top where the outside of the

shield was accessible, and tap bolts on the

bottom. Only a few of these holes could be
reached with the electric drill, and most of

them had to be drilled with a hand ratchet.

In all about 2000 %-in. holes were drilled

in this way, one-half of which had to be
tapped. New double action jacks were
bought to replace the old ones, which were
single action.

The writer took charge on October 26,

repair work was started on November 1,

and the first shove with the reconstructed
shield was December 16. At present (Jan-
uary 15) the shield is working satisfac-

torily, although the skin plates are too light

and show a tendency to buckle on striking
the slightest obstruction. The old shield

complete weighed about 32,000 lb., of which
16,000 lb. was in the skin plates. The new
steel added weighed 46,000 lb.

TJiis work was designed and carried out
by the writer as general superintendent for
the Southern Asphalt & Construction Com-
pany, contractors for the sewer system.
The work was done by the three regular
shifts in the tunnel, under the charge of
W. B. Converse, R. E. Mosier and M. Jack-
son.

California has 30,000 sq. mi. of forest,
covered with 381,250,000,000 ft. of timber
valued at $700,000,000, according to G. M.
Homans, State forester.
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Concrete Materials Tested in

a Jones-Talbot Rattler

Specimens Made with Hard Pebbles and Lami-

nated Rock Kick Out Easily and Give

Less Service than an Even Surface

ASTUDY of the road-making properties

of the aggregate which goes into con-

crete has been made at the University of

Minnesota by means of a Jones-Talbot brick

rattler into which was fitted rings of con-

crete with 8»2-in. faces. The details are to

appear in a forthcoming bulletin, but Prof.

C. F. Shoop outlined some of the tests re-

cently to the Minnesota Society of Engi-

neers and Surveyors. One of the tests in-

cludes the effect of different methods of

curing. Another has to do with compari-

sons of broken stone and gravel.

It was found in the case of the gravel

specimens that when subjected to the action

of the shot the gravel would kick out and

produce pockets, and that once formed these

pockets would quickly develop into holes. It

was also noted that for the hard and tough

stones, when used in comparatively large

sizes, the bonding mortar would wear away
and allow the rock to protrude, making an

uneven and bumpy surface.

Protruding Stones Kick Out

It was further found that where the stone

presented lines of cleavage, as is present in

many hard stones, the protruding stones

would laminate and then kick out. Deep
pockets were formed when the laminations

ran vertical. The part of the stone between

the laminations was easily dislodged, as the

remainder of the broken stone had no back-

ing of material and as a result the entire

stone was dislodged. The softer mortar

would then break down, followed by the

stones circling the pocket, and the small

pocket would very speedily develop into a

much larger pocket. When the laminations

ran horizontal the pockets formed were more
or less shallow and the unevenness of the

surface was not so pronounced. In the

crushed stone specimens this condition of

surface was developed at a much later

period.

It was demonstrated in the case of the

sandstone specimens that the stone wore
down with approximately the same rapidity

as the bonding mortar, producing a smooth,

even surface. It was also observed that the

percentage of wear was normal. This would

not necessarily be true concerning all sand-

stones, but for the one tested the evidence

presented substantiated the statements

made.

The Best Material

It is believed, said Professor Shoop, that

a material which will wear at about the

same rate as the cement mortar itself, in-

suring a smooth pavement, will in the end

be the most economical, even though its

coefficient of wear be greater, which is not

true in this case. This probable increased

coefficient of wear will be more than counter-

balanced by the wear due to the hammering
action produced by the heavy traffic rolling

over the protruding stones and tending to

break up the roadbed. In all probability,

therefore, its maximum life will be greater,

and in addition will afford an ease and pleas-

ure in travel with the absence of the un-

sightly and annoying pockets.

If the stone used is harder than the ce-

ment mortar it should possess the property

of gradually wearing away, and should not

crack off in spalls running below the bond-

ing surface of the incasing mortar, pro-

ducing pits which later develop into pockets.

Professor Shoop made it plain that his

discussion covers only the cases where the

concrete itself receives the direct wear of

traffic. When the surface is protected by a

special coating, or covered by loose ma-
terial, conditions would be different.

While considerable experimental work has

been done with this machine, it has not

progressed sufficiently far to arrive at

standards or to show its qualifications suffi-

ciently to recommend its adoption for stand-

ard testing purposes. It is not claimed that

the laboratory tests furnish the actual road-

wearing conditions, climatic and other

changes being absent, but it is believed that

the relative merits of the constituents, grad-

ing, proportioning and mixing can be de-

termined by the methods employed.

Further Views on Status of Engineer
Continuation of Discussion on Paper Read by Professor

Swain before American Institute of Electrical Engineers

IN the last issue of the Engineering
Record, page 361, were presented the

views of a number of eminent engineers on
the paper on the status of the engineer
read by Prof. George F. Swain, of Harvard
University, before the American Institute

of Electrical Engineers, Feb. 17. Since

then contributions have been received from
Henry W. Hodge, of Boiler, Hodge &
Baird, consulting engineers. New York;
from Dean Anson Marston, of Iowa State

College, Ames, Iowa; from Frederic Bass,

professor of municipal engineering. Uni-

versity of Minnesota, and from a professor

of engineering in a Middle Western Uni-

versity who wishes his name withheld.

There are also given here the comment of

J. Vipond Davies and a consulting engineer

who asked that his name be not used, these

two comments being held out of the last

number for lack of space.

As in the last issue, the general conten-

tion here is that the early education of the

engineer should be broadened. Mr. Davies

sees in the first work of engineers a nar-

rowing influence, while Mr. Hodge aptly

says that "leadership consists in seeing

what is to be done and selecting the men
who can best do it." Professor Bass be-

lieves that the engineering societies can

exercise an influence in broadening the en-

gineer's outlook, while the professor of

engineering holds that in the Middle West
engineering students grade up well with

those in law and medicine. The other com-

munication not signed expresses the view

that the engineer will not be prominent in

public life "so long as political preferment

is dependent upon the man seeking the

office rather than upon the office seeking

the man."
The comments follow:

Mr. Davies Points Out Narrowing Influ-

ence of Constant Handling of

Engineering Details

It gives me much pleasure to add a word
of appreciation of Professor Swain's paper

and to express my general agreement with

what he has said.

To my mind the cause of the trouble to a

considerable extent goes back to the edu-

cation of the engineer, and the schools are

very largely responsible in too elaborate

specialization in the early curriculum. The
work and duty of the engineer is a devo-

tion largely to detail, which to a large de-

gree causes a constriction of ideas, as

by the very nature of his work the en-

gineer is drawn out of contact with other

peoples and professions and naturally ob-

tains a narrowing experience of life, which

in itself is most detrimental to his general

qualities for leadership.

Early Education Should Be of Broadest
Character

If the character of a man's work in his

later years is necessarily so absorbing,

then the early education should be of the

broadest character possible and profes-

sional specialization should not begin dur-

ing the period of education. The lawyer

and the doctor are continuously brought
into contact with other people and other

lines of endeavor and the whole after-

tendency is to give breadth of view. The
engineer, by the very character of his

work, has not the same advantage. There
is, therefore, to my mind, too much special-

ization, with consequent narrowing of

views, in the ordinary college training.

The colleges, too, commonly narrow their

training to a single branch of the profes-

sion and will have separate schools for

electrical, mechanical and civil engineer-

ing and other multitudinous branches of

the profession, whereas, as a matter of

fact, the underlying principles of engineer-

ing are the same in all branches and what
is needed is the broadest possible educa-

tion, to fit a man for later taking up what-

soever branch he desires.

Further, it is essential that the educa-

tion of the young man in the learned pro-

fession of engineering should include a con-

siderable degree of culture, such as is

obtained more commonly by the student

of law or medicine. This specializa-

tion in the schools of engineering at the

expense of the general education in arts

and science is later hurtful to the en-

gineer, because so often he leaves his col-

lege or school ill equipped in general educa-

tion to write clear, logical reports or to

direct the general administration of affairs.

The place for the young engineers to obtain

all this is in the colleges; and if they so

specialize that they acquire little education

besides the details of engineering practice

and theories, it is little wonder that the

young men are not properly equipped when
they leave college and settle down to con-

fining detail with the broad learning which

is necessary to the development of the prac-

tising engineer.

Education in Cost of Work

In the ordinary technical training in the

colleges, education is considered solely from

the theoretical point of view, whereas, in

the practical application, cost and value of

work executed intelligently and economi-

cally are all important factors. Economics

have a large bearing in the study of all en-

gineering work. This is seldom, if ever,

taught in the colleges, possibly because the

teachers themselves so seldom know any-

thing of the value of the work.
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This narrow technical college training in

multitudinous branches of engineering lim-

its seriously the horizon of the student, with

the obvious result that he feels that he has
been taught only one line of the engineer-

ing profession and is unable to take up any
other work for the reason that his experi-

ence and knowledge have been from the be-

ginning so restricted. The responsibility of

the college in the training of the student

should be broadened rather than narrowed.

Contracts and Specifications

There are many subjects which the en-

gineer working in his profession finds it

very difficult to acquire, and which should

be taught as an essential part of an en-

gineering course. As an illustration, every

practising engineer entering responsible

work faces the necessity of interpreting

contracts and preparing specifications,

which necessitate general knowledge of the

principles of commercial and contract law.

Every practising engineer is faced by the

necessity for a clear understanding of the

theories of finance and banking and such al-

lied subjects. I doubt if any of the col-

leges attach sufficient importance to the

teaching of such subjects. Again, it would
have been most advantageous to a prac-

tising engineer to have been taught early

the principles of promotion and financial

arrangements of corporations.

Leadership in the profession requires,

first and foremost, the willingness and
ability to take personal responsibility. To
produce such men, obviously the broadest

education and training of the young en-

gineer must be adopted. This is the age
of specialization in all lines, but, the

specialization in engineering should be post-

poned as long as possible during the educa-

tion period for the obvious reason that, as

before stated, the whole work of the en-

gineer is in its very nature absorbing and
narrowing, and takes one necessarily out

of contact with those influences which
would in themselves be broadening.

Young Men .Misdirected

It is an old saying in Europe that in. a
family of boys the eldest enters the army,
the second goes into the navy and the fool

goes into the Church. This is not quite

applicable, but at the same time it is quite

common for families to consider that any
boy who shows a liking for tools, however
ill fitted or equipped he may be, must be
desirous of going into the engineering pro-

fession and it is probable that, as a conse-
quence, numbers of boys enter the pro-
fession who are quite unfitted for any pos-

sibility of success. I have in my own knowl-
edge seen a number of engineers filling

more or less important administrative
positions who have made ill success in the
positions they have been called to fill, for
one reason, if for no other, that they can-
not leave the unimportant detail to others,

but must carry with them the long years
of professional training in the minutae of

engineering, instead of forgetting these
unimportant matters and applying them-
selves to the broad principles of adminis-
tration.

My feeling, therefore, is very strong that
to the .schools we must look for broader
and bigger ideas in the education of those
who are to become engineers, and to our
technical societies for the inculcation of
higher .standards of practice and ethics,

and to those societies also, to instill into
the engineer the better appreciation of his

value to the community so that he may in

turn command what he is justly entitled

to—a better recompense for his services
and a more important position in the ad-
ministration of the affairs of the com-
munity.

Former Railroad Engineer and Executive

Believes Engineer's Standing in

Professional and Business

World High

I have been much interested in reading
Professor Swain's address and your
comments thereon. I find myself in ac-

cord with the general proposition that the
engineer, as a class, has not won from the
public the same recognition for leadership

as is the case with some of the other pro-

fessions, but I am not prepared to admit
that he is deficient in capacity for straight

thinking or sound reasoning.

Index of Leadership

Taking "Who's Who in America" as a
fairly accurate index of leadership in this

country, it would appear that the number
entitled to that standing per 1,000 of those
engaged in each profession is somewhat as

follows

:

*

Law 27
Art 19
Theology 17
Technical (engineers and architects) 8
Medicine 7
Music 2

Average of these professions 11

These figures bear out Professor Swain's
opinion that the engineer is not forging to

the front as fast as he should, but I incline

to the belief that this is not due to a defi-

ciency in natural qualifications. In the
strictly professional and business field it is

my opinion that he at least holds his own,
while in public service his undeniable
backwardness lies in his lack of touch with
the mass of men and in his aloofness from
political activity.

In the broad field of human endeavor it

does not appear to me that the engineer
lags so far behind his brethren of the other
callings. In the inception, development
and administration of railroads, certainly

he has given no evidence of a lack of the
qualities of real leadership, and in manu-
facture and invention his genius and cre-

ative skill have been foremost. Then, of

course, in the great works of construction

he has displayed intellectual powers of the

highest order.

Lack of Contact with Public

In considering the lack of recognition of

the work of the engineer by the general

public, sight should not be lost of the fact

that he does not come into personal con-

tact with the great mass of the people as

does the lawyer, the physician, the theo-

logian or the artist. The very nature of

his work tends to isolate him from his fel-

lows, and this, combined with his disin-

clination to enter the devious course of

politics, beyond question bars him from a
prominent place in public life. This is un-

fortunate both for the engineer and for

the public, but I see no remedy so long as

political preferment is dependent upon the

man seeking the office rather than upon
the office seeking the man.

If these views are well taken, the absence
of the engineer from leadership in public

affairs would seem to be due to causes

other than his incapacity for straight

thinking and sound reasoning.

Raising Engineer's Status

Summarizing, my observation and ex-

perience have led me to believe that the
engineer, in the professional and business

world, stands high; but that in public life

his influence has counted for naught, not

through his lack of capacity, but from his

absence of desire to strive for office and
his lack of touch with the masses.
The further lifting of the status of the

engineer would seem to lie in a more thor-

ough grounding in the fundamentals of

education, more attention to the need for

ordinary accuracy, training in the art of

public speaking, and a wider interest in

the broader fields of his profession and in

the affairs of men outside of the narrow
confines of the specialty that may claim his

attention in the earlier stages of his

career.

Mr. Hodge Believes That Breadth Is

Acquired After Leaving College

I fully agree with Professor Swain
that engineers, as a class, do not receive as

much public recognition as the members of

other professions, because they, in general,

have not the personal qualifications that

appeal to the public. I also agree that the

reason lies largely in the strictly technical

education given in our engineering schools,

but this is almost impossible to change
unless the course of training can be length-

ened, and most young men cannot afford to

spend more than four years in their college

education.

Engineers, to attain leadership, must
have a breadth of training and a polish that

will enable them to impress educated men
of other callings with their knowledge, not

only of their own subjects, but also of all

subjects of general interest, and they must
show their ability to see great problems
in their broadest aspects.

This breadth and polish is not acquired

in one's college course, but is attained by
contact with other men and by thinking

outside of the narrow technical lines that

an engineer has to follow in reaching many
of his conclusions.

The engineer will also have to learn that

leadership consists in seeing what is to be

done and selecting the men who can best do

it, as in many cases engineers have made
poor leaders because they tried to attend

to the details and lost sight of the fact

that the duty of a leader is to lead.

There is no doubt that an engineering

training fits a man for leadership, if prop-

erly rounded out by the other necessary

personal characteristics, and this has been

proved by the success of some of our
largest public service corporations, con-

trolled almost entirely by men of engineer-

ing training.

Dean Marston Is Confident That Engi-

neer's Opportunities for Leadership

Are Becoming More Numerous

I have read the report of Professor

Swain's address with much interest. Per-

sonally, I believe engineering to be the

greatest of professions and that more and
more the engineer is coming to his own
and to high recognition.

Important changes in engineering and
the place it holds in our general economy
are now taking place which are as yet little
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recognized by engineers themselves. These
changes require men of the highest qual-

ifications and I am entirely in sympathy
with any influence which brings home to

engineers more vividly the importance of

qualifications such as those discussed by
Professor Swain.
Our engineering schools in particular

cannot hold up too high ideals before the

young men who are beginning the process

of becoming engineers.

In this State a new road law was passed
two years ago which puts an engineer in

every county, with responsible oversight

and direction over all the road and highway
bridge work, which necessarily makes him,
if successful, a leader in county affairs.

The men of the different counties are re-

sponsible in an important degree to a cen-

tral State body, the Highway Commission.
They meet at intervals for a discussion of

the details of the work. They are develop-

ing an esprit de corps and a devotion to

their professional work which cannot help

but do much to develop them, both as pro-

fessional men and as leaders.

I feel that this is only one instance of

the many changes going on in the country
at the present time which are giving the

engineer actual experience in leadership.

but if he is to lead he must understand the

fundamentals of these subjects.

Professor Bass Holds That Engineering

Societies Can Help to Broaden

Profession's Outlook

I have read Professor Swain's analysis

with great pleasure. It is true that the
students in the engineering colleges have
a tendency to disregard the broader
aspects of engineering and to give their

attention to details, but I cannot help but
think that this is right, for at the age of

20 years a young man cannot grasp the
interplay of all the forces active in human
affairs which make for progress.

The broader view of the profession and
its duties must come later, and it seems to

me that more attention to these things
might well be given by the various engi-

neering societies. If that were done more
generally I think engineers would realize

more than they do now what they might do
for the benefit of mankind. They need not
only to stand ready to meet the needs of

other people as those people realize them,
they should be moving and moving together.

No group of men can be leaders unless
they know where they are going and how
they are to get there. The human race
develops, and engineers in their societies

must study the tendencies of development,
anticipate the goal and work out the path
of least resistance and demonstrate their

solution to the rest of the world.

Whoever solves the problem of human
progress first and clearly points it out will

by that act become a leader. If the engi-

neering profession can get together and
do this it will lead. Take the labor prob-
lem, for instance. What industries do we
need today ? What kind of an organization
do we need to establish them? What are
the markets? What are the obstacles,

human or otherwise? How are they to be
overcome? What are the engineering, com-
mercial and financial difficulties? Some set

of men is going to solve this problem, and
who is more interested than engineers?
Why shouldn't the engineer look abroad
and ahead, and at least aid, if not actually

lead, in this foremost human problem? It

will take him into sociology, into common-
school education, into economics and law,

Professor of Engineering Attributes Back-

wardness to Early Employment
of Engineers

While many of the things Professor
Swain says are true, I do not agree with
him altogether on causes for the condition
described. I am certain that in the uni-

versities in this part of the country, at

least, the natural ability of students taking
engineering courses is just as high as those
who go into other courses. Certain it is

that in this institution (in the Middle
West) the reputation of engineering stu-

dents for all-round ability is quite as high
as of any other group.

I think, too, with few exceptions, the
training which lawyers and doctors have
received in schools up to recent years has
been quite as narrow as that received by
engineers. Long courses of study now re-

quired in many law and medical schools

have scarcely had time to show their effect,

as the "leaders," whom Professor Swain
has in mind, have had little opportunity to

profit by such courses. This is true, at

least, in this part of the country. Further-
more, the business man, mentioned by
Professor Swain, has probably had less

schooling of any kind than the average col-

lege graduate.

Early Employment Narrowing

If it be assumed as correct that engi-

neers as a class are not taking positions of

should do so. But the chief cause of the

difficulty is, in my judgment, something
very different than the kind of college train-

ing and something very hard to overcome.

Rail Committee Presents Six New
Rail Sections

THREE new rail sections, for weights

of 100, 110 and 120 lb., were adopted

at the recent convention of the American
Railway Engineering Association. The rail

con.mittee also submitted, without recom-

mending their adoption, 130-lb. and 140-lb.

sections. The 90-lb. A-section of the Amer-
ican Railway Association was also ap-
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leadership to the extent desirable, I think
the cause is to be sought, not in -their school

training, but in the sort of work which
the average engineer is employed in during
the first ten or fifteen years after gradua-
tion. I think a study of the opportunities

for the development of those faculties nec-

essary for leadership which naturally come
to young men in the different professions

will explain, to a large extent, the differ-

ence in ultimate results, especially in mat-
ters of public discussion.

I believe that, it requires a very consid-

erable special effort on the part of young
engineers to develop and maintain relations

with men and affairs as will ultimately be

to their best interests. I think a college

can-do something to help by cultivating

students' interests in a broad way, and

proved, as recommended by the committee.

The accompanying diagram and table give

the dimensions of the six sections.

Preventing Corrosion of Iron and
Steel in the turbines, gates and racks of

the Holtwood plant of the Pennsylvania

Water & Power Company, where the

amount of acid in the water of the Susque-

hanna River is excessive, has been a diffi-

cult problem for the engineers. Aft«r sev-

eral experiments it has been found that

galvanization of parts in contact with the

water prevents such corrosion. The new
turbine, therefore, described elsewhere in

this issue, together with its governor pip-

ing, which uses filtered river water, all

valve bodies and the accumulator tank,

have been galvanized.
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Kinks in the Control of Hypochlorite
Hydraulic Mixers, Specially Graduate Scaled Boards and Constant Head
Barrels Instead of Orifice Boxes Are Features of the Plant at Denver

HYDRAULIC mixers of the type used in

cyanide plants are employed to dissolve

and mix bleach in the four installations

which sterilize the water supplied by the

Denver Union Water Company. Other
novel details of these plants include the

graduation of the scales on the solution

tanks in pounds of solution and the control

of the flow from the constant head box by
special long-lever controlled plug cocks,

stated W. W. DeBerard in a paper pre-

sented before the Illinois Section of the

American Waterworks Association March
10 at its meeting held at Urbana.

In the arrangement at Willard, where
there is a 10,000, 000-gal., rapid filter plant,

two horizontal solution tanks, 12 ft. long,

set 5 ft. on centers, are made out of 48-in.

wood-stave pipe. Above one end of these

tanks is a mixing tank consisting of a

50-gal. barrel with the necessary inlets,

outlet pipes connecting the mixing barrel

with the solution tanks, water supply and
drain. To agitate the chemical with the

water in the mixer barrel, a 1-in. pipe en-

tering at the bottom is reduced to a V2-in-

nozzle which extends up into a 2-in. four-

way cross. The side outlets of the cross

are open. From the top outlet a 2-in. pipe

extends above the top of the barrel and
terminates in a tee into which are screwed
nipples and turned-down elbows. The dis-

charge is thus given a downward motion.

A branch carries part of the supply through
the side of the barrel about 2 in. above the

bottom. A 45-deg. elbow with a ^/i-in.

nozzle on the inner end of this pipe gives

the solution a whirling motion which
throws all of the sediment to the center.

Operation

In operation enough of the dry chemical
is weighed out to make up a 1-per cent solu-

tion and is dumped into the barrel, which
is full of clear water. Filtered water un-

der 75 lb. head is then turned on. The jet

action of the water entering the tee at the
bottom of the barrel pulls water and un-
dissolved chemical into the central pipe, or
hydraulic elevator, as it is called, and dis-

charges it at the top. The swirling motion
of the water entering at the side of the
barrel rolls the undissolved chemical con-

stantly toward the center, where it is

drawn into the elevator by the injective

action of the water entering through a
i/2-in. nozzle pipe. Screens prevent lumps
from passing to the storage tanks through
the 2-in. overflows.

In half an hour practically all of the
hypochlorite is discharged from the hy-
draulic mixer, and the storage tank will

be one-half to two-thirds full. The re-

mainder of the clear water to make up the

solution to proper strength is brought into

the bottom of the tanks midway between
the bulkhead ends. Two-foot lengths of

pipe terminating in ^, 2-in. nozzles are

screwed into a tee on the inlet pipe to give

an additional mixyig by the swirling mo-
tion produced. Numerous tests at the sur-

face, center and bottom of the storage tank
after standing eight hours indicate a vari-

ation of less than 0.43 per cent.

Scales Read in Pounds .^

Solutions of 1-per cent strength are in-

variably used. A glass gage on the end of

the tank is graduated to read directly in

pounds of chemical. Readings of the gage
are taken at one-hour intervals and ad-

justment is made if the necessary quantity

is not feeding. By having the scales read

in pounds a very simple calculation, as

outlined in the Engineering Record of July

25, 1908, page 99, gives results, in grains

per gallon, sufficiently accurate for all prac-

tical purposes. The expression pounds
used between readings divided by the prod-

uct of the minutes between readings and
the rate of flow of the treated water ex-

pressed in million gallons per day gives.

Plug for Valve

-^3^
S=^l=t\
i'SteomCockJ

(Brass)
-^

W/.i

Lever y'

H'xi'W.lron

SCALES ON SOLUTION TANKS ARE GRADUATED TO POUNDS OF SOLUTION

Sectional Elevation

ADJUSTMENT SCREW REGULATES FLOW

within 1 per cent of the correct figure, the
grains per gallon applied. Following the
recent practice of expressing results in

pounds per million gallons, the weir scales

have been calculated to read in gallons per
hour, so that one division gives results at

once, the solution tank being read every

hour.

Graduation of the scale is accomplished

by actually weighing into it 200 lb. of water
from a small barrel resting on a scale.

Points are marked on the scale board after

each addition. Graduations between these

intervals are interpolated down to 10 lb.

of water, which, with the 1-per cent solu-

tions used, means 0.1 lb. of chemical. A
4 X 4-in. pine stick is grooved to admit the

1/2-in. glass gage flush with the outside.

The pound marks, about V2 in. apart in

the center of the tank, extend across the

face of the 4 x 4-in. stick, while the 1-10-lb.

marks are on a graduated strip at the

back of the glass, an arrangement permit-

ting easy reading.

To obviate the etching of the glass tube

by the hypochlorite, clear water is run into

the tube as soon as the storage tank is

filled, or the gage cock may be closed dur-

ing the filling operation so as to exclude

the hypochlorite solution at all times. The
difference in the reading due to the differ-

ence in the specific gravities of the water

and the solution is too small to correct.

Constant Head Control

Instead of the usual orifice box a simple

arrangement used by the company for some
time in the feeding of coagulant solution

at the Willard plant has been used with

slight modifications for the hypochlorite of

lime feed. The former coagulant rig con-

sisted of a 30-in. vitrified sewer pipe set

bell end down and filled in with about 10 in.

of concrete to make a bottom.

A constant head supply to this tank was
furnished through an ordinary brass hop-
per ball cock. The outlet was through a
plug cock with a lever handle extended by a

wire pointer over a graduated board. The
graduations were arbitrary, as the cock

was eaten out in' 'time and gave increased

discharges for the same setting. This was
of little consequence so long as the cock

did not leak, for reliance was placed entire-

ly on data obtained by reading the gage
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on the solution tank for applying the cor-

rect amount of coagulant.

In the hypochlorite-of-lime plants the
vitrified pipe was replaced by whiskey bar-

rels. Ordinary ball cocks with paraffin

or blocks of wood dipped in asphalt are

used to keep a constant head and ?4-in.

steam cocks with extended lever handles

control the discharge. A fine adjustment
screw with the fulcrum and nut set in

tapered holes in a fixed quadrant and the

lever respectively allow the operator to re-

move the screw, flush the valve and replace

the lever at exactly the former position.

The plug in the cock is filed away for % in.

to give a fine stream.

The design and construction of these

Lead Gasket^

Railway Electrification—Pos-

sibilities and Precautions

W. S. Murray Tells Western Society of Engineers

of New Opportunities for Economy Shown
by Electric Operation of New Haven

<<rri HERE is no question in my mind but

X that the greatest return to be secured

by electrification will be through freight

movements." This statement was made by
W. S. Murray, consulting electrical engineer

of the New York, New Haven & Hartford
Railroad, in a paper written for the electri-

fication night, March 16, of the Western
Society of Engineers. Mr. Murray thinks

that while the economy of electrification by

^Supply

5=(h

Storage Tank 2

DETAILS OF HYDRAULIC MIXING TANK AT DENVER HYPOCHLORITE PLANT

various devices were carried out under the

direction of D. G. Thomas, chief engineer
of the Denver Union Water Company.

The Adaptability of Reinforced Con-
crete for irregular sloping surfaces is well

illustrated in an article in the "Engineer",

London, describing the new Mappin Ter-

races at the Zoological Gardens. The struc-

ture consists of four artificial hills, and a
number of sloping terraces which are very

irregular, the hills being some 70 ft. high
and covering an area of 39,000 sq. ft. The
employment of reinforced concrete solved

all the constructional difficulties and en-

abled the work to be carried out at a cost

far below that entailed by any other method
of construction. Most of the surface of the

hills was formed by a shell 3 in. thick, and
the lower terraces, where the heavier ani-

mals are quartered, have a thickness of

from 5 to 7 in. Incidentally the designer

makes the claim that coarse, naturally

graded, uncrushed ballast Jias invariably

been found to give better results as regards
both strength and density than the %-in.
crushed ballast and sand mixture usually

specified. A number of large water tanks
were formed in the surface of the terraces,

and made of concrete containing only the
coarse aggregate. They were found to be
absolutely watertight without the use of

any waterproofing materials whatever.

virtue of lessened fuel consumption and de-

creased maintenance of electric engines has

been appreciated in the past, there is now
fast coming to the front a more visualized

economy in the reduction of expenses by
effective savings in train-miles. On the

New Haven this is to be accomplished by
the double-heading of freight trains oper-

ated between the Harlem River and New
Haven, and in this connection Mr. Murray
points out the automatic complement of in-

creased track capacity.

Wattmeter Statistics

Mr. Murray states that while electric

passenger service has been in effect since

1907 between Stamford and New York, re-

cent experience with switching operations

and freight movement on main-line tracks

has been a revelation in the possibilities of

heavy electrical traction. There are now
wattmeters installed on all of the electric

engines to register the kilowatt-hours of

consumption, and from these "watt-hour
constants" have been averaged—and they

signify that an electrical ton-mile as against

the steam ton-mile reduces the coal pile in

the ratio of one to two. The watt-hour
constants per 1000 ton-miles of trailing

loads are as follows: Fast freight, 30;

slow freight, 30; local freight, 85.

Two things Mr. Murray thinks most per-

tinent to the advance and successful utili-

zation of electricity in the field of heavy
traction. One of these is the mercury-arc
rectifier; the other is effective electrical

administration on the part of the railroad

electrified.

With reference to the mercury-arc recti-

fier, there is in commercial operation on the

New Haven a car taking power from the
11,000-volt alternating-current overhead-
contact system and converting it into direct

current for application to its propulsion

motors. On the New Haven, Mr. Murray
states that the present alternating-current

motive power now in use, by the applica-

tion of a rectifier, will be increased 25 per
cent, and that transmission and motive-

power facilities of the highest order of effi.-

ciency will be simultaneously obtained.

Importance of Electric Administration

With regard to administration he desires

to impress the fact that the methods pur-

sued in producing a ton-mile of any char-

acter on a steam basis must be abandoned
when the drawbar pull comes from elec-

tricity. As he puts it, the error of hold-

ing a steam master mechanic responsible

for an electric engine-mile of any character

is equally patent as the error of holding a

steam railroad shop man responsible for the

maintenance and repairs of electric engines.

As electric power houses and transmission

lines require men of electrical talent, electro-

mechanics inside and outside of the shop are

essential to the success of proper mainte-

nance and inspection of electric motive

power. A successful operation result, after

electrification has been applied, is entirely

dependent on a clear understanding and ob-

servation of this real difference between

steam and electrical operation.

Omaha Water Chemist In-

creases Efficiency of Alum
By Mixing Aluminum Sulphate and Scrap Iron a

New Compound with High Coagulating

Value Is Produced

AMATERIAL increase in the efficiency

of aluminum sulphate as a coagulating

medium has been effected by Andrew
Jacobson, chemist of the Metropolitan

Water District, Omaha. The new process

depends on the reaction between a solution

of ordinary filter aluminum sulphate and
metallic iron in the form of scrap or bor-

ings. Mr. Jacobson states that while a

mixture of the sulphates of aluminum and

iron is not new, this process, so far as he

has been able to learn, is new. A patent

has not yet been issued, but practically all

claims set forth have been allowed. A new
and definite compound of basic aluminum
sulphate and ferrous sulphate is formed

according to the following reaction

:

Al, (SO.), -f Fe + 2H,0 =
Al, (OH), (SO.), -f FeSO. -f H,

A large amount of data collected both

from laboratory experiments and trials in

practical operation on the Omaha water

supply indicates consistent results when
one-half the former amounts of chemical

are used.

Motor Trucks to Collect Garbage were

put in service in Los Angeles March 1. The
city has purchased seven 2V2-ton trucks

which will cover the entire city once a

week. The city has been divided into seven

districts, and a schedule for the trucks has

been so arranged that each district will be

covered on a specified day each week.

A
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Central Hydroelectric Plant Replaces Separate
Units at Cohoes—Part II

Modern Installation at This Point Marks a Great Improve-
ment Over the Old System of Canals at Six Levels

By A. G. HILLBERG
Wegmann 8s Hillberg, Hydraulic Engineers, New York

[In the first part of this article published

last week, page 352, the conditions at Cohoes
previous to the concentrated development of
power were outlined, showing the compli-

cated and inefficient arrangement of separ-

ate small water-power plants. The general
arrangement of the new development was
then set forth and the forebay, gate-house
and head gates were described. The present

article completes the description from that

point.—Editor.]

BACK of the gates have been placed the

bellmouths of the penstocks. The draw-

ing shows the way in which first the area by
means of inclined walls has been reduced

in length of 8 ft. from 18.5 x 15 ft. to an
ellipse with 11 and 16 ft. axes and then

further in an additional length of 6 ft., to

a circle of 11 ft. diameter. The max-
imum velocity of the water between the

gate piers is 2.6 ft. per second, at the be-

ginning of the bellmouth 4.15 ft., at the

beginning of the elliptical part 7.67 ft. and
in the penstock 12 ft. per second.

A low point has been made in the bell-

mouth about 5 ft. back of the face of the

masonry and connected to a 12-in. drain

governed by a gate valve in each bay. The
stems of these valves have been extended

to the top of the masonry.

The penstock proper is 11 ft. in diameter,
and as soon as it has left the gate-house
it curves at a radius of 30 ft. and descends
the cliff to the power house. The center
of the penstock at the gate-house is at El.

141 and at the power house it is at El. 69.

The curve at the power house also has a
radius of 30 ft.

No air vents have been provided at the
top as the location of the head gate, its

unsealed top, the sharp inclination of the
roof of the bellmouth and the method of

opening the gate permit an easy escape
of the air. The space back of the gate,

when closed, allows air to enter should the

penstock be emptied of its contents. Under
normal operating conditions each penstock
will carry 1150 sec.-ft. The hydrostatic

pressure used for determining the thick-

ness of the plates was increased 50 per cent

to allow for water hammer. The horizontal

portion at El. 141 and the upper elbow have
been made of %-in. plates, the next 14 ft.

of V^-in. plate, the rest of the tangent of

7/16-in. plate and the lower elbow and the

straight portion at El. 69 of V2-in. plates.

As the bays in the gate house are 25 ft.

and those in the power house 33 ft., it was
necessary to spread the penstocks. Pen-
stock 3, consequently, is located in a ver-

tical plane, penstock 2 is located in a plane

i'PLRing

i'Bolts,

S'ctoc

K--<f--+-- 18'- —

DETAIL OF PENSTOCK JOINT

it W

SECTIONAL ELEVATION OF POWER HOUSE ON
CENTER LINE OF MAIN UNIT

SECTION THROUGH GATE-HOUSE
SUBSTRUCTURE

making an angle of 6 deg. 20 min. 20 sec.

with the vertical, and the angle with the
vertical of the plane of penstock 1 is 12 deg.
31 min. 40 sec. The future penstocks 4

and 5 have been located in a similar way.
The upper elbow has been anchored b\

four 1%-in. rods, embedded in the concrete
saddle and extended into the rock and
grouted. They hold the penstock by two
6 x 4 X V2-in. angles encircling the pipe.

Below the upper elbow is provided an ex-

pansion joint shown in the drawing. The
first girt seams, above and below, are double-

riveted butt joints and the longitudinal

seams in both the inner and outer plates

are double-riveted butt joints with counter-

sunk rivets where necessary. All other
joints, longitudinal as well as transverse,

are lapped and double riveted. Stiffening

rings of 6 X 4 X 1/2 in. angle bars have been
riveted to the pipe at intervals of about
11 ft.

At the top of the penstock immediatel\-

outside of the gate-house, as well as at

the bottom outside of the power house, 24-

in. manholes have been placed. Inside the

power house near the wheel casing a 12-in.

drain has been provided.

Such portions only of penstocks 4 and 5

as are embedded in masonry or required for

making connections in the future have been

installed.

At the back of the gate-house at El. 150

is a driveway of reinforced concrete 12 ft.

wide supported by structural steel frame-
work on the upper saddles of the penstocks.

This driveway was provided for access to

the power house by the road now descend-

ing the cliff.

Power House

The power house is approximately 170 ft.

long and 68 ft. wide. As will be seen from
the cross-section the generator floor is lo-

cated at El. 80. The switchboard gallery

floor and the 2300-volt switch room are

located at El. 93, while the floor containing

the 12,000-volt feeder reactances and light-

ning arresters is at El. 95.33. A latticed

girder covered with concrete has been placed

between the columns of the generator room
for bracing. This girder serves as a balus-

trade for the low-tension switch gallery and
hides the difference in elevation between
the floors of the balcony. The floor of the

basement is at El. 65 and it has a 3-in.

pitch for drainage.

As stated above, the spacing of the units

is 33 ft. This distance was too long for
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the bays of the structural steelwork of the

superstructure, which, therefore, was de-

signed with 16.5-ft. bays. The superstruc-

ture, accordingly, has ten bays. The walls

are made of brick, embedding the steel

columns, and the roof is a reinforced con-

crete slab supported on steel purlins and
trusses.

An interesting feature of the building is

that the roof of the switch house is lower

than that of the generator room. This has

been acomplished by an original and com-
pact layout of the electrical part of the in-

stallation. On the side of the power house

facing the cliff a tower 10 x 20 ft. in plan

has been erected. This tower is divided

into two shafts, one for an elevator of 4000

lb. capacity and the other for a steel stair-

way. In the center of this stairway is a

2 X 3-ft. flue used for the ventilation of the

basement, where the resistance grids of the

main generator field rheostats have been
located. At El. 150 the tower is connected

with the driveway back of the gate-house

by a steel bridge.

For erecting the machinery a 50-ton elec-

tric, overhead traveling crane has been in-

dtalled. It is built by the Whiting Foundry
& Machinery Company.

Generating Units

Three units, each of 10,000 hp capacity,

complete the first installation and provision

has been made for two more. The genera-

tors are 9000 kva, 3-phase, 40-cycle, 12,000-

volt with a speed of 185 r.p.m. They have
been designed with a margin of field ex-

citation sufficient to give the full output at

any voltage between 11,500 and 12,700 at

80 per cent power factor. They are ven-

tilated by means of air admitted through
areaways placed on top of the penstocks

through the substructure. The thrust bear-

ing, which is of the Kingsbury type and
designed for a static load of 160,000 lb., is

located on top of the generator and sup-

ported on a heavy spider of six arms. In

this support is placed the upper steady

bearing for the 16-in. shaft.

Tl^e center line of each single-runner tur-

bine is at El. 69. A reducer 11 ft. long

connects the penstock with the cast-iron

scroll case. The diameter of the end of

the scroll is 8V2 ft- so that the reducer ac-

celerates the velocity of the water from 12

to 20 ft. per second. The unit is designed

to operate at a speed of 185 r.p.m. under

a head varying from about 85 ft. during
periods of flood to about 98 ft. during times

of extreme low water.

Leakage collecting on top of the runner
is siphoned by a set of three 6-in. pipes

connected to a 9-in. header on a 9-in. pipe

running around the scroll case and enter-

ing the draft tube below the runner.

The shaft is made in two pieces coupled

together with a heavy flange coupling be-

low the generator rotor. The periphery of

this coupling has been given a smooth finish

and on it has been placed a powerful hand
operated band-brake capable of stopping the

revolving element within 5 min. This brake
consists of a flexible steel band provided

with oak blocks. It is supported at El. 77

on a frame of 12-in. beams.
On the shaft below the frame is fastened

the gearing for driving the shafting con-

trolling the governor fly-balls. The design

of this gearing is somewhat novel in that

the usual bevel gearing has been replaced

by a set of straight gears driving a short

countershaft. This shaft in turn is pro-

vided with a set of small bevel gears. The
advantages of this arrangement are ob-

vious.

On the crownplate of the turbine and
built integral with it is the lower steady

bearing. It is 40 in. long and lined with
lignum vitae strips. It is lubricated by
water carried in a 3-in. pipe from the gate-

house. On its outside is the gate-operating

ring moved by two servo-motors of 60,000

ft.-lb. capacity.

Exciters

As will be seen from the accompanying
drawings no waterwheel-driven exciters

have been installed. The first plans con-

sidered individual exciters placed on top

of the generators, but, as energy will be

available both from the small hydroelectric

station at the Champlain Canal and the

steam station at Harmony Mills, it was
found more advantageous to install separate

motor-driven exciter sets. These have been

placed at El. 80 in bay 3 and consist of

Ran of Switch House and Generator Room

arrangement of hydraulic and electric equipment planned for efficiency

SINGLE-RUNNER TURBINE DEVELOPING
10,000 HP

165-kw, 250-volt, direct current generators
driven by 250-hp, 2300-volt, 2-phase, 800
r.p.m. induction motors. Two of these sets

are now being installed and space has been
provided for an additional set of the same
capacity.

Governor System

In designing the governor system the ad-

vantages of centralization of the auxiliary

equipment was appreciated. As bays 1, 3,

5, 7 and 9 of the basement are occupied by
the penstocks and the generator areaways,

bay 2 was chosen for the oil pumping plant.

No pumps have been located at the units.

The quantity of oil under pressure required

to operate the servo-motors is drawn from
tanks, one for each unit. These tanks are 37

in. in diameter and 9 ft. 8 in. high, located

at El. 80 and placed between the high-pres-

sure supply main and the governor relay

valve controlling the operation of the servo-

motors. As a governor, when called upon
to act, requires a certain quantity of oil im-

mediately and as a pressure loss at one
point of the governor system will start the

other governors, it was necessary to devise

means whereby such pressure losses could

be prevented. The upper parts of the

tanks, therefore, are filled with air under
pressure, and connected to a compressor.

The system is so designed that the oil

pumps run all the time, while the compres-
sor is run only when required. The pres-

sure is 200 lb. per square inch.

The induction motor-driven, triplex

pumps, of which one is a spare, of 100 gal.

per minute capacity and running at 45

r.p.m., have been installed at El. 80 above

the oil tank in the basement. Space has

been provided for one more to be installed

at the same time as the additional units.

The pump motors are rated 25 hp, run at

760 r.p.m., and are designed for 2-phase

and 220 volts. The air is furnished by a

Gardener-Rix 6x6-in. geared compressor.

It is water cooled, driven by a 10 hp,

2-phase, 250 volt, induction motor and de-

livers 10 cu. ft. of free air per minute.

In the basement below the pumps is

placed the oil tank. When the oil enters the

tank it is first led into a compartment from
which it passes through a vertical screen

into an adjacent compartment. This screen

is made of three thicknesses of brass wire
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netting of which the two outer have 50
meshes per inch and the middle, which
serves as the support, has 2 meshes per
inch. This screen can be lifted out for
cleaning.

Each governor actuator, which is com-
plete with its primary and relay valves,

speed balls, motor control and anti-racing
mechanism, controls each pair of servo-mo-
tors. The anti-racing device has been
equipped with a special vertical dash-pot
developed for this installation ; it is an im-
provement over the old-style horizontal
dash-pot.

In connection with the relay valve
mechanism a unique hand pumping device
has been used as shown in the photograph.
In case the main oil pressure pumps are not
in commission, and there is no pressure in
the main system, which would be the case
in starting up the plant, the operator may,
by the use of these hand pumps, bring the
gates to any desired position and hold them
at that point. The principal valve in this
device is enclosed in a special case to pre-
vent its being tampered with. The rules
for operating the valve have been cast on
the inside of the cover of the case, so that
the operator does not have to rely on his
memory.
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Gravity Oiling System

All bearings, including the thrust bear-
ings on top of the generators, are supplied
with oil by gravity. This oil is fed from
two tanks placed between the roof trusses

Elevation

PLAN, ELEVATION AND SECTION OF GOVERNOR OIL PRESSURE SYSTEM

of the generator room. These tanks are 3
ft. in diameter and 12 ft. long, and are
placed in a horizontal position. Two 3-in.

pipes, one for each tank, enter on the upper
side, carry the oil from the pumps and keep
the tanks full. A 3-in. overflow connects
both tanks and is carried back to the tank
in the basement. To this pipe is connected
2-in. drains from the bottom of the tank.

The 4-in. clean oil supply to the system con-

sists of 4-in. pipes, one from each tank, Y-
connected at El. 80 to the gravity oil feeder.

All of these pipes have been carried up to

the tanks at column 18.

The oil tank for the gravity System,
which is located in the basement near this

column and can be lifted out through a
hatchway in the floor, is 4 ft. wide, 8 ft.

high and 5 ft. deep. It is divided into sev-

eral compartments containing cooling coils,

filter-bags and two 3-hp motor-driven
centrifugal pumps. These pumps are of the
vertical type and have been placed at the

bottom of the tank, while their motors have
been mounted above it at El. 80. The cool-

ing water is taken from the gate-house.

EACH GOVERNOR HAS A NOVEL EMERGENCY HAND OIL-PUMPING DEVICE
Note the rules of operation cast on the cover so that the operator wiU not rely on his memory.

The top sections of the draft tube are

circular, until a diameter of 10 ft. is

reached. Then tangents have been inserted

making approximately elliptical areas as

shown in the drawing on page 398. The
end area is 250 sq. ft. The rate of velocity

change is such that the corresponding
change in velocity head will always be less

than the increase in static head due to the

fall through the draft tube. The theory is

that in order to force the discharge to slow

up, expand and fill the cross-section, there

must be a back pressure or back pressure

head, caused by the difference in elevation,

equal to the change in velocity head. If

this condition is secured for maximum dis-

charge, it will, naturally, also hold for all

smaller discharges. The water leaves the

end of the cast-iron part of the draft tube
below the runner with a velocity of 25 ft.

per second and is reduced to 4.4 ft. The
changes in velocity and corresponding veloc-

ity head are shown on the diagram in the

upper left-hand corner of the following

page.

The center line of the unit is offset 21

in. from the center line of the bay and the
draft tube is symmetrical around the

former, except the six last sections. These
have been offset in a downstream direction

on a straight line extending from the center

of section 21 to a point 71/2 in. downstream
from the center line of the unit in the plane
of section 27.

Tailrace

Because of the two canals diverting the
waters of the Mohawk River, practically no
water goes over the falls during low water
periods. The low water channel below the
falls, therefore, is a narrow winding brook,
which, of course, provided insufficient facil-

ities for carrying away the tail water from
the station. The company had to enlarge
this channel and remove about 20,000 cu.

yd. for a tailrace between this channel and
the power station. By doing this the head
is estimated as being increased about 4 ft.
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DIAGRAM OF OPERATION OF DRAFT TUBE

Naturally, the water level in the tailrace

during periods of low water depends upon
the number of units in operation, as the

tailrace channel had to be so designed, that

the draft tubes are sealed even if only one
unit is operating at partial load. With one
unit in operation the level will l)e at El. 58,

while if all three turbines are running, the

level will be at El. 60.

In times of mean and high water the

river will reach the power house and should
the record flood of 1913 be repeated, the
water surface will reach El. 74. The gen-

erator room floor has been placed at El. 80,

thus giving a 6 ft. margin.

Switch House

The amount of space permitted for this

article does not allow an extensive treat-

ment of the electrical part of the installa-

tion. The grouping of the machinery and
the location of the switchboards are shown
in the accompanying plans, and cross-sec-

tion. One point of special interest to the
civil engineer, however, is that the various
apparatus have been placed so as to leave

the walls free and permit as large window
areas as possible. This has been accom-
plished by placing the equipment along the
longitudinal center line of the switch house
and mounting the busses and feeders on
pipe railing standards.

Personnel

The consulting engineer for this develop-
ment is Thomas E. Murray and the design-
ing and supervising engineers are Sander-
son & Porter, of New York City. The Co-

hoes Company, of which L. Semple is presi-

dent and W. P. Parsons, manager, has built

the station by force account and A. C. Polk
served as resident engineer. The Piatt Iron
Works, of Dayton, Ohio, delivered the tur-

bines and the governor oil-circulating sys-

tem ; the Troy Boiler Works, the penstocks

;

and the General Electric Company all the
electrical parts of the installation. The
governor actuators have been built by the
Lombard Governor Company and the lubri-

cating oil system was designed and deliv-

ered by the Peterson Engineering Company
of Milwaukee, Wis.
The author begs to express his thanks

for the co-operation received from the en-
gineers of Sanderson & Porter in preparing
this article.

Specification for a Creosote

-

Coal Tar Solution

Committee on Wood Preservation of Railway
Engineering Association Offers Rules to

Minimize Danger in Diluting Creosote

WITHOUT receding from the stand
taken a year ago, that the dilution

of creosote with coal tar is not to be en-
couraged, the committee on wood preserva-
tion of the American Railway Engineering
Association, presented at the convention last

week a specification for the mixture. This
was done to safeguard as far as possible a
practice which the conmiittee realizes is

widespread and is likely to continue on ac-

count of the scarcity of creosote. The spe-

cification, which the committee admits is

not strictly accurate in a technical sense,

but believes meets all practical require-

ments, is as follows:

The oil shall be a pure coal-tar product,
consisting only of coal-tar distillates and
oils obtained by the filtration of coal tar.

It shall contain no admixture of crude tar.

Water shall not exceed 2 per cent.

Specific gravity at 38 deg. C. shall not be
less than 1.03, nor more than 1.10.

Matter insoluble on hot extraction with
benzol shall not exceed 2 per cent.

The specific viscosity (Engler) at 82.3

deg. C. (180 deg. Fahr.) shall be not more
than 1.170 for 200 cu. cm. No variation

above this standard shall be allowed. The
term "specific viscosity" in this case shall

mean the number of seconds found for the
sample tested, divided by the number of

seconds for water at 20 deg. C, given in the
official certificate for the viscosimeter used.

On distillation by the standard method of

the American Railway Engineering Associ-
ation, it shall yield the following fractions

based on dry oil : Not more than 1 per cent
at 170 deg. C; not more than 5 per cent at

210 deg. C. ; not more than 30 per cent at

235 deg. C.

The residue at 355 deg. C. shall not ex-

ceed 26 per cent.

Quality of the Coal Tar

The committee considers the quality of

the coal tar used to be an important factor,

and as a further protection to the consumer
recommends the following:

1. That the refined coal tar used be sub-

ject to inspection or analysis by the railway
company at any time, such examination to

be permitted upon request prior to the mix-
ing of the solution—this is for the reason

that determination of the quality of the coal

tar after its addition to the creosote is diffi-

cult, if not impossible.

2. That in case the railway company
makes its own solution of coal tar and creo-

sote, using crude tar for this purpose, it

specify clearly as to the quality of the tar.

Precautions

In last year's report the committee sub-

mitted six precautions to be followed in the

use of coal tar in solution with the creosote.

These the committee modifies in certain

particulars, so that they now read as fol-

lows:

1. That there be a distinct understanding
between all concerned that a mixture is spe-

cified and used.

2. That the coal tar may be added to the

creosote at treating plants when suitable

facilities for properly mixing the solution

are available; otherwise the solution be
mixed by the manufacturer, but subject to

the inspection or supervision of the railway

company.
3. That under no circumstances should

the coal tar added constitute more than 25

per cent of the mixture.

4. That the coal tar and creosote be thor-

oughly mixed at a temperature of approxi-

mately 180 deg. Fahr. before being applied

to the timber, and that the mixing be done
in tanks other than the regular working
tanks, and that the tanks containing the

mixture shall be heated and agitated thor-

oughly each time before any oil is trans-

ferred to the working tanks.

5. That only low-carbon coal tar be used,

the amount of free carbon not to exceed 5

per cent.

6. That in treating with the mixture the
temperature of the solution in the cylinder

be not less than 180 deg. Fahr.

Sectional Ellevatlon Cross-Sections

DRAFT TUBE IS CIRCULAR AT TOP AND ELLIPTICAL AT LOWER END

A Cement Factory at Katni, India, is

almost completed and will soon begin to

manufacture Portland cement. The plant

is the property of the Katni Cement & In-

dustrial Company, Ltd., and is expected

to turn out from 30,000 to 35,000 tons of

cement per year. This will be manufac-
tured by the wet process in rotary kilns

driven by electric power. In addition to

the cement works the same company has
erected works for the manufacture of roof-

ing, ridge and ceiling tiles, glazed wall and
flooring tiles, fire bricks, glazed drainage

pipes, glazed earthenware troughs for car-

rying electric cables, acid proof jars and
a number of hospital necessities.
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Record Set forWeight of Steel Erected in One Day
Fifteen Hundred and Four Tons of Steel Placed in Eight Hours at Randall's

Island on Hell Gate Bridge Approach, New York Connecting Railroad

»

AREMARKABLE record of 1504 tons of

steel placed in one 8-hr. day was made
March 8 by the McClintic-Marshall Com-
pany in erecting the steel-girder spans for

the west track of the north approach to the

Hell Gate arch of the New York Connecting
Railroad's East River bridge. (See Engi-
neering Record for July 19, Sept. 20 and
Dec. 27, 1913, pages 79, 328 and 729 re-

spectively for general and detailed descrip-

tion of this work). Twenty-two deck-plate

girder spans, eighteen 80 ft. and four 87 ft.

long, made up 1476 tons of this total, and
these spans were all set in 61/2 working
hours. The remainder of the steel placed

consisted of I-beams, which will later be

concreted in to form the bridge floor.

This record would have been duplicated

or broken in setting the steel for the east

track on March 10 but for one of those

accidents which the most careful super-

vision will not always guard against. In

setting the twenty-second span a strand

in the boomfall cable of the derrick car
parted, doing no serious damage, but stop-

ping work for the day. The weight of the

spans set before this accident, however,
totals 1406 tons.

Layout of Work
This speed of erection was due to favor-

able layout. The Connecting Railroad rises,

south bound, from tracks 1, 2, 5 and 6 of
the Westchester Branch of the New Haven
road, and turns east. Tracks 5 and 6 cross
the New Haven tracks east of them and
join tracks 1 and 2 of the Connecting Rail-
road in a solid four-track structure. From
this point twelve deck plate girder spans
and two bascule spans over Bronx Kill car-

ry the roadway to Randall's Island. Across
Randall's Island to Little Hell Gate the via-

duct consists of twenty-three deck spans.
The girders for the two center tracks across
Randall's Island were erected first, begin-
ning from the north end, one girder placed
at a time, and the diagonals riveted in the
field. Having completed the center tracks,

it was possible t» run a string of cars
loaded with steel on one track, run cranes
on the other, and set the whole line of gir-

ders for each outside track in one operation.

SPOTTING 64-TON SPAN IN RECORD PLACING OF WEST-TRACK STEEL

CARS CUT AT CRANE TO SET EACH SPAN

Extra long outriggers under crane blocked second
track when set

For this purpose, the outside girders, with
their X-bracing, were riveted up into com-
plete spans at the shop. Only the south
pair of girders on each side-track were de-
livered knocked down. These spans are the
south end of construction at present, as the
erection of the four 300-ft. deck truss spans
across Little Hell Gate is just being started.
Therefore, these last girder spans had to be
set by the derrick-car working alone. They
are 91 ft. long, and a complete span weighs
too much to risk setting it as a unit with
one derrick-car.

ERECTION Equipment

The derrick-car, built in the contractor's
shop and especially strengthened for this
work, was helped by a 50-ton Bay City loco-
motive crane. A 70-ton switch engine be-
longing to the contractor handled the trains
of girders. The A-frame of the derrick-
car is furnished with steel stifflegs, which
can be swung in against the car. Conse-
quently this car followed the erection from
the north end, where the outside leg could
be blocked on the last outside span set. In
addition to this leg, a set of falls was hung
on the opposite side of the A-frame and
fastened by a long, heavy, hooked bar to
the bottom flange of the inside girder under
the car. These falls were tightened on a
winch-head of the main hoist. For picking
girders off the cars, the usual I-beam out-
riggers carried underneath the derrick-car
were blocked from the inside end of the
steel ties of the track on which the derrick
car sat. In this way the derrick-car, when
ready for action, cleared the train on the
opposite track at all points.

The crane was not so easy to rig. Extra
long I-beams had to be substituted for its

usual outriggers, so they could be both
blocked from and clamped to the upper
flange of the inside girder on the opposite
center track. The clamps consisted of a
U-bolt and a pair of dogs for each out-

rigger. Thus, in lifting the girders, the
outriggers bore down on the blocking, and
in setting the girders, the outriggers were
held down by the clamps. This rigging
blocked the track on which the train of
girders was handled, and for this reason
the train had to be cut each time at the
crane. Consequently the locomotive had to
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be on the north end of the string, in order
to spot the cars carrying each span after

the derrick-car and crane had been set.

The east shoes for the girders were set and
grouted some time before erection com-
menced.

Each Move Planned in Advance

Booming with such heavy loads—even

the 80-ft. girder spans weighed 64 tons each

—was slow and dangerous. To avoid it, the

booms were set and dogged so that the

girders, when swung to place, would hang
over their shoes. A center line for the pair

of wheels next the boom on each car was
painted on the rail for each position of

each crane for setting every girder. In

this way the crane and derrick-car were
exactly spotted, and only in one or two
cases was booming necessary to center a

span over its shoes. A balance-beam with

dogs was used on each rig for picking up ri^HE importance of careful inspection of the round end of a machinist's hammer is

the spans. Each span was raised, swung X mill buildings with timber frames for also sometimes useful where the wood is

outriggers taken in. The switch crew then
coupled up the empties with the cars carry-

ing the next span, while the derrick-car and
crane moved up. The cars carrying the

second span were then cut from the string

and spotted as before. The average time
of the crane crews between picking one
span and being blocked to pick the next

was 15 min. An additional 2V2 min. was
lost each time in spotting the flat cars so

each span could be hooked at exactly the

proper point. After several spans had been
set, the switch crew had to pull back and

drop the empties, as there was too much
slack in the car couplings for accurate spot-

ting.

The construction of the New York Con-

necting Railroad is under the direction

of Gustav Lindenthal, chief engineer. E. A.

Gibbs is manager of erection for the Mc-
Clintic-Marshall Company, and A. Toohey
and G. D. Auchter are superintendent and
engineer on the construction work. H.
Meadows had charge of the derrick-car, and
J. H. Shive of the crane on both of the days
referred to.

Prevention of Dry Rot in Mill Buildings

Examination for the Presence of Fungus—Characteristics

of Growth, and Effects of Variations in Humidity

to the derrick-cars till it cleared the flat

cars, and lowered till it cleared the booms,

whicli left the bottom of the span about 18

in. above the base of rail. The span could

then be swung to place and lowered. As
the two load-falls were vertical in lifting

and placing the spans, it is evident that

in swinging a span between the crane each

loadfall had to drift back toward its own
car. In other words, the ends of the two
booms were closer together when in this

position than the two hitches on the span.

The dogs were prevented from slipping at

this point, however, by the rivet heads on

the under side of the top flanges of the

girders.

Switching Operations

Each girder-span was, of course, loaded

on two flat cars. Naturally, an entire train

load of twenty-two spans would n&t go on

the bridge at once, as the total distance

lost between the ends of the spans as loaded

in the train was considerable. The whole
twenty-two spans were delivered to the

yard in each case the day before erection,

and some thirty cars set out on the bridge

for the next morning's work. At noon,

while the crews were eating dinner, a

switch was made and the remaining cars

run out into place.

In starting off, the derrick-car and the

crane were spotted for the first lift. The
switch engine, meanwhile, cut off two cars,

carrying the first span, and spotted them
as soon as the crane and derrick-car were
blocked. This span was set, and the crane's

dry rot is sometimes overlooked, and not

infrequently with serious consequences.

This inspection can be increased in effect-

iveness if the manner of growth and the

conditions affecting the spread of the fun-

gus be well understood. Much information

on the subject is given in the pamphlet en-

titled, "Dry Rot in Timber," prepared by

F. J. Hoxie, engineer and special inspector

for the Associated Factory Mutual Fire In-

surance Companies, most of the summary
of which was given in this journal March

13, page 336. A more complete abstract is

here given of the important facts regarding

examination of buildings, growth and

spread of the fungus, effects of varying de-

grees of humidity, and methods of dry-rot

prevention.

Examining an Infected Mill

In examining a mill affected with dry rot,

it is especially desirable to determine how
far the rot has extended, whether it is still

alive and whether it is of a variety which

goes into a resting state and may there-

fore be revived at any time when the con-

ditions of moisture become favorable; also,

whether it is of a variety which may be de-

stroyed by moderate heating or drying.

The extent of the rotting can generally

be estimated approximately by boring test

holes into the beams at frequent intervals.

Sometimes where the rot has not pro-

gressed so far as to entirely destroy the

structure of the wood, the chips are

browner than the sound wood and more
brittle. Hammering on the timber with

SWITCH CAKS IN SETTING EAST-TRACK SPANS ACROSS RANDALL'S ISLAND

in an advanced state of decay.

To determine whether the rot is still

alive is frequently a more complicated mat-

ter. The only positive test is to cut a large

number of blocks about 21/2 in. square from
the wood at the point where the rot just

ceases to be apparent, so that a part of

each block is brown and a part has the ap-

pearance of sound wood. These should be

placed in fruit jars and soaked in water
containing 2 per cent of citric or tartaric

acid for about six hours. Then the water
should be poured off and the jars covered

and left at a temperature of about 75 deg.

Fahr. for two or three weeks. If long

thread-like growths appear on any speci-

mens, the fungus is doubtless alive.

Progress of Dry Rot and Effect of
Humidity

Investigation shows that in most cases

rotting has taken place rapidly instead of

gradually, as is usually assumed. In one
case beams in the basement of a weaving
mill rotted in. two years, in another case

the entire frame of a factory in Canada
was replaced after three years, and in a
third case nineteen floorbeams in a Con-
necticut mill had to be removed in two
years.

Dry rot progresses much faster in sum-
mer than in winter in an ordinary build-

ing which is heated, and thus has its air

made relatively dry during the winter

months. Moist air gives the condition most
favorable for rapid rotting. If there be

a source of moisture in the building, such

as moist pavements, leaky steam or water
pipes, water from drying cloth, paper or

moist cotton, or from artificial humidifiers,

the air will there have high relative hu-

midity.

In studying the effect of moisture on dry

rot one must carefully distingush between
relative and absolute humidity. Relative

humidity is simply the ratio of complete

saturation or the percentage of saturation

of the air at the given temperature, while

absolute humidity is the actual quantity

of water in the air, regardless of tempera-

ture. In other words, the relative humidity

at any temperature is the percentage which
the humidity found bears to that required

for saturation. For example, if air at 70

deg. Fahr. was found to contain 4 grains

per cubic foot, the relative humidity would

be 50 per cent, since 8 grains are required

for saturation at this temperature. Looked

at in another way, if external air in De-

cember, having an absolute humidity of
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2 grains of water per cubic foot at a tem-

perature of 30 deg. Fahr., is taken into a

room heated to 60 deg., its relative humidity

becomes decreased to 35 per cent, although

its absolute humidity remains almost un-

changed.

Dry Rot and Damp Rot

Most rot in mill timbers is caused by two
groups of fungus ; one thrives in dampness,

the other in air relatively much drier.

Those belonging to the dry rot group, con-

sisting of the Merulius Lachrymans and
Coniophoria, have been found in upper
floors of reasonably dry mills and are able

to thrive with scant water supply. These
dry-rot fungi have been particularly de-

structive to new buildings, and have gen-

erally attacked the larger beams.
The other group—which we may desig-

nate as damp rot fungi—consisting of mem-
bers of the Polyporous family, requires a

much larger water supply, and is particu-

larly destructive in poorly ventilated base-

ments. Undoubtedly the growth of the lat-

ter fungi can be arrested by moderate dry-

ing. They seem to grow most luxuriantly

when the relative humidity is nearly or

quite 100 per cent.

Effect of Local Differences of Exposure

The relative humidity of air in a room or

basement sometimes is very different in

places only a few feet apart, and in study-

ing cases of infection careful note must
be taken of these differences. An example
is shown in the accompanying photograph.

In this case a cold-water pipe passes

under several beams in a basement, the

average humidity of which is in the neigh-

borhood of 90 per cent. The lower tem-
perature in the vicinity of the pipe causes
an increased saturation up to 100 per cent

at the pipe. The beams directly over it are
rotted for a distance of 18 in. to 2 ft. away,
as can be seen in the photograph.

Wood-destroying fungi cannot grow
under water or with cells fljled with water;
rot results from variations of humidity.
For example, dry rot was caused in a weav-
ing mill room with 70 to 80 per cent hu-
midity during working hours, because the
room decreased in temperature at night,

thereby causing precipitation. Extremes
of wetness and dryness, however, both pre-
vent dry rot.

Ventilation and Painting

Ventilation is generally the first preven-
tive measure suggested. Dry wood which
is placed in an atmosphere well below the
moisture requirements of a given fungus
is undoubtedly incapable of infection with
that fungus, but ventilation does not neces-

sarily cause drying, as the wood will come
into equilibrium with the moisture in the
air and will become dryer or wetter in pro-
portion to the relative humidity of the air

with which it is ventilated. Therefore, tim-
ber ventilated with moist air may have its

rate of rotting accelerated rather than re-

tarded. As an example, a thoroughly water-
proof covering for a column which had been
completely dried would be more useful than
a hole through the center for ventilation if

this column were used in a moist paper
mill.

A heavy coat of paint may accelerate or
retard the rate of rotting, depending upon
whether it prevents the wood from absorb-
ing or giving up moisture. The condition
most commonly met in which paint causes
rotting is when it is applied to green tim-
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FLOORBEAMS ROTTED BY INCREASED HUMIDITY
CAUSED BY COLD WATER PIPE

ber saturated with water. With sound
timbers which are to be placed in a moist
atmosphere, a paint will doubtless prove
beneficial in proportion to its waterproofiing
power. "Cold water paint" or "fireproofing"

paint containing hygroscopic materials

would be expected to accelerate the prog-
ress of dry rot, because it attracts mois-
ture from the air and increases the moisture
in the wood. '

Life of Fungi

Dry-rot fungi grow by two methods of

reproduction. The common reproductive

spore grows over the surface of the plant,

but under unfavorable conditions, such as

insufficient moisture, the plant separates

into small sections which can sprout and
grow again when conditions are favorable,

and can remain from two to four years in

the resting state.

Dry rot is chiefly spread by direct con-

tact, but possibly living spores carried in

the air can take root when they find a favor-

able resting place. Fungi are frequently

carried in lumber and spread to other sus-

ceptible material by placing it in large piles

with scant ventilation. As a result of this,

beams are often found more deeply infected

in the middle than at the ends.

Prevention by Heating and Drying

Often an infected building can be steril-

ized by skilful use of its own heating sys-

tem. Dry-rot fungus is particularly sensi-

tive to heat, a temperature of 108 deg. Fahr.

for three hours or 115 deg. for one hour be-

ing sufficient to kill it. It is also killed by
complete dryness, but ordinary air drying
does not destroy it. A badly infected mill

was treated four times over the week-end
by using its own steam heating plant and
raising the temperature to 115 deg. Fahr.,

but later it was found that the disease had
already progressed so far that the beams
had to be replaced. To test the effectiveness

of the treatment, specimens were taken from
forty badly rotted beams and only four

showed living fungi, while, on the other

hand, beams removed from the mill before

it was heat-treated showed a vigorous

growth of fungus on cultivation, and also

the formation of normal fruiting plants

when left lying in the yard.

While these experiments are not abso-

lutely conclusive, they are very encouraging

and indicate that the small cost of putting

steam on the heat coils is well worth try-

ing, if there be any suspicion of dry rot in

a new building. Heating will probably

prove more efficient in the few scattered

superficial inspections of a mill just com-
pleted than it did in this mill, where the

growth had been in active progress for two
years or more and had deeply penetrated
the susceptible material.

Holes in Columns and Double Beams

Sometimes holes are bored in columns
and beams for the object of preventing dry
rot (see Engineering Record, Vol. 61, 1910,

pages 33 and 315) , but the common custom
of boring green or wet columns just before
they are put in place in a building and
using moist lumber for double beams
leaves ideal places for the growth of fungus,
as the air in the openings may be nearly

saturated with moisture. The holes in the
columns have the additional objection of

forming a convenient passageway for the
fungus to pass rapidly from floor to floor

before the building has dried out.

In slow-burning timber construction it

has been customary in many cases where an
unusually stiff floor is required to use 2 x
4-in. or 3 X 6-in. planks spiked together on
edge for forming the floor. This so-called

laminated construction is very treacherous
so far as rotting is concerned, particularly

if the planks are not thoroughly dry when
the building is covered. In buildings
several stories high it is customary to lay

the planks of the lower floors before the
walls of the upper stories are complete,

thus leaving them exposed to the weather
until the roof is put on. Sometimes the
floors become thoroughly water-soaked by
means of the numerous cracks between the
planks. The evaporation of this water is

retarded by the great thickness of the floor

formed by planks on edge and by the top
flooring. This moisture encourages rot. In
storehouses for which this form of floor is

frequently used, the conditions are worse
than in the manufacturing rooms because
the storehouses are seldom artificially

warmed in winter, thereby giving less op-

portunity for drying. Several such cases

have been reported within a few months.
Mr. Hoxie concludes, as a result of his

investigations, that a most thorough study
is needed of different kinds of fungi, their

life history, and of methods of preventing
their destructive work. Pending such
study engineers need to scrutinize most
carefully the timber structures under their

care and adopt such precautions as are dic-

tated by present knowledge.

Reinforced - Concrete Column Design
Formulae have been proposed by a commit-
tee of the Engineers' Club of St. Louis ap-

pointed to investigate the status of the pro-

visions in the present St. Louis building

code. This committee recommends that all

reinforced-concrete columns shall contain

from 1 to 4 per cent longitudinal steel,

stayed against buckling either by hooping
or by bands. The hooping shall consist of

steel rods of uniform pitch not exceeding
4 in. or one-fourth of the coil diameter, nor
less than 2 in., and the volume of hooping
metal must not be less than 0.75 per cent

of the concrete inclosed by the hooping.

The safe load (P) on the column in terms
of area of concrete within the hooping (C)
and total area of longitudinal bars (A) can
be found by the formula P = 750 (C -f 15

A). For banded columns the bands shall

have a minimum cross-section of 0.05 sq.

in. and be spaced not further apart than
twelve times the diameter or least side of

the longitudinal rods—in no case more
than 12 in. The load on a banded column
shall not exceed that indicated by the for-

mula P = 500 (C-f 15 A). .
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New Concrete Warehouses and Terminal Plant ^:^'::'SJZ^r^.:t^
at New Orleans Will Cover 100 Acres

Devices for Handling Cotton in Piers Make One-Story Warehouse Construc-

tion Practicable—Plant to Have an Annual Capacity of 2,000,000 Bales

WORK has been started on a port im-

provement in New Orleans, consisting

of six large reinforced-concrete cotton

warehouses, a wharf of the same material,

and a railroad terminal yard, that will cover

approximately 100 acres of ground and will

cost $3,500,000. With the exception of a

railroad trestle and a timber apron wharf
in front of the wharf proper, the entire con-

struction will be of reinforced-concrete and
steel. Based on the proportion of 60 per

cent through cotton (that which is shipped

to New Orleans on a through bill of lading

to other points) and the remainder of con-

signed and f.o.b. cotton that must be stored

for variable periods, it is estimated that

the annual capacity of the plant will be

2,000,000 bales. The one-story type of

warehouse construction, which is made prac-

ticable by the introduction of mechanical

devices for raising, lowering, pushing and
pulling cotton bales in piles 10 and 15 bales

high, and which accomplishes what cotton

men had hitherto considered impossible to

accomplish, the removal of a bale from any
point in a pile without practically breaking

up the pile, makes possible an estimated

saving over the multiple-storied type of

warehouse, with its expensive foundation,

of at least 60 per cent per bale capacity. A
governing object in the design was to pro-

vide a type of construction and equipment
that would obtain a minimum rate of in-

surance both on the buildings and on their

contents.

Terminal Buildings

The terminal buildings will cover an area
of approximately 50 acres and will be sup-

ported on creosoted timber piles 35 to 50
ft. long, depending on the weight to be car-

ried. Each of the warehouses for the f.o.b.

and consigned cotton will occupy a space
676 X 273 ft. and will be divided into forty-

two compartments, each 32 x 100 ft. in

plan. South of these warehouses, but sep-

arated from them by railroad tracks, will

be the warehouses for through cotton. Each
of these will have an area of 676 x 173

ft., and will be divided into twenty-one com-
partments. All of the warehouses will be
one story high, with the roofs approximately
35 ft. above the floors of those that will

house the f.o.b. and consigned classes and
45 ft. above the floors of those that will
house the through cotton. In addition to
these there will be a building for a large
compress plant. This and the receiving
shed will occupy an area of 270 x 410 ft.

The wharves will be two-storied rein-
forced-concrete structures, 2000 ft. long

measuring 674 x 130 ft. On each side of

these will be two railroad tracks, depressed
so that the car floor will be level with the
floor of the platforms and of the floors of

the warehouses on the opposite side.

Between the warehouses for the through
cotton and the wharf are railroad tracks

serving the south side of the through ware-
houses and the rear side of the wharf.
These, too, are depressed and permit of un-
loading freight from the cars practically

within reach of the ship's tackle, while the

ADAPTATION OF COMMONLY USED CONVEYOR APPARATUS TO COTTON HANDLING

and 180 ft. in width. The lower story will

be 16 ft. 8 in., and the upper 15 ft. 8 in. in

height. The wharf proper is to be sup-
ported on untreated pine piles driven in

clusters, placed 20 ft. on centers each way.
As a protection against the teredo the piles

will be cut off below low water and capped.
Reinforced-concrete columns carried up to

the first floor of the wharf, which will be at

an elevation of approximately 5 ft. above the
highest known water level. The first floor

is designed to carry a total load of 500 lb.

per square foot, and the second, 350 lb. per
square foot. In front of the wharf proper
and extending its full length there will be
a creosoted pile-apron wharf, 44 ft. wide,
on which will be located two railroad tracks.

These piles will vary in length from 75 to

90 ft., according to the depth of the water.
South of the warehouses for the cotton

SYSTEM OF TRACKS AND LAYOUT OF WAREHOUSES AND OTHER BUILDINGS

tracks on the apron wharf allow of direct

transfer from car to ship, and vice versa.

There will also be 41/2 mi. of overhead
and ground-level runways for the accommo-
dation of trains of motor cars and trailers

for the conveying of cotton from any one
compartment to any other, or from car to
ship, or vice versa. The elevated runways
will be on a level with the second floor of
the wharf and the ground runways on a
level with the first floor. Large receiving
and, sorting yards will be part of the con-
veying and transportation equipment.
The terminal yard trackage will have a

capacity of approximately 2500 cars, which
will accommodate a daily movement of 1000
loaded cars; the equivalent of from 30,000
to 50,000 bales of cotton. In addition to
these runways the entire yard trackage, to-
gether with the locomotives and freight cars
or other equipment, may be used in the
transfer of cotton from warehouse compart-
ments to the wharves, and vice versa.

Other Appliances

The appliances, other than runways and
specially designed bridge cranes for the
handling of cotton, will consist of gantry
cranes on the wharfs for loading cotton into
ships or receiving it from river boats or
lighters and continuous conveyors, for cot-
ton handling at the ship's side, similar to
those employed for other commodities now
located on the wharf front. Still others, of
especial importance since they make feasi-
ble the construction of the one-story ware-
houses, are the automatic grapples attached
to cranes used in lifting and lowering cot-
ton bales, and mechanical devices for re-
moving bales at any point from tiers 10 and
15 bales high. The handling and transpor-
tation of cotton from compress to ship, and
vice versa, is mechanical in every feature.

General Features

The plant as designed is claimed to be
entirely original. Other plants embody \
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some of its features, but do not possess

them in combination and none of them pos-

sess all.

The elevated runways are intended to ac-

commodate any kind of vehicular traffic, in-

cluding trains propelled by storage bat-

teries, or any other self-propelled motor car,

animal power, or any form of traction

employed on the usual surface railway.

The classification features of the ware-
houses are important. The plant will be
made up of a series of warehouses designed
to receive three different classes of cotton,

and each building will be adapted to the par-

ticular class it is intended to house. The
handling of cotton in trains composed of

motor cars and trailers, in which the trail

cars are loaded at individual compartments
and collected by motor cars into trains for

delivery at ship side, or vice versa, is a new
idea in cotton handling.

Cost Data for Electric Trucks
in Freight Houses

Experiences ofTwo Railroads Are Reported to Rail-

way Engineering Association by Committee
on Yards and Terminals

DATA on the use of electric trucks for
handling freight in houses are given in

the report of the committee on yards and
terminals of the American Railway Engi-
neering Association. One road, operating
fifty of the trucks, gives costs per truck per
year and per month, costs per ton-mile and
costs for a certain class of work as compared
with hand trucks. Another road gives com-
parative costs which indicate greater econ-
omy in hand trucks, and explains the rea-

sons for this. The committee points out
that as the accounts are not kept the
same the figures are not directly compar-

PLANT AS IT WILL LOOK FROM WATERFRONT WHEN COMPLETED

The plant was designed with a view of

permitting enlargement in storage capacity,

terminal trackage and wharf space as

future needs require.

Careful study was also given to efficient

operation and maximum earning capacity.

For that reason surplus space will be let

for the storage of coffee, rice, jute and
other standard package commodities.
The plant was designed for the Board

of Commissioners of the Port of New Or-
leans by Ford, Bacon & Davis, engineers,

of New York, New Orleans and San Fran-
cisco, and the construction is carried on
under their direction.

The Typhoid Death Rate in Denver
during 1914 was 8.57 per 100,000, a de-

crease of 30 per cent from the 1913 rate
and 62.6 per cent from the average of the
previous 10 years. This rate compares
favorably with those of the larger Eastern
cities, which are as follows: New
York, 5.98; Chicago, 6.97; Philadelphia,

7.48; Baltimore, 21.68; Boston, 8.8. Actual
numbers in Denver, which has an estimated
population of 245,000, were 21 deaths and
169 cases, of which 140 were residents and
29 were non-residents.

able, and that the operations also are not

comparable, being irregular in the first case

and continuous in the second. The infor-

mation is presented substantially as it ap-

pears in the report.

A road operating fifty electric trucks

states that an actual test by its electrical

engineer indicates the following expense for

maintenance and current consumption for

these trucks working in the aggregate

48,000 hours in an approximate period of

12 months:

Labor and material $3,630.90
Loss of current, 48,000 hours at 3.3 cents

per hour 1,613.70
Cost per truck 104.89
Cost per truck per month 8.74

A report by the same road on the operat-

ing cost for handling freight with electric

trucks, as compared with hand-truck opera-

tion, is as follows

:

Tons
handled
by elec-

Eastbound trie trucks

Vessel to dock 24,050
Dock to car 12,383

Electric
trucks,
(cents
per ton)
19.23
11.38

Hand
trucks,
(cents

per ton)

29.23
13.15

Westbound
Car to vessel. 2,452

30.61

21.15

42.38

30.30

The fifty trucks were not in operation
during all the working hours of the 12-

month period. In addition to this, labor
trouble was experienced at this point during
this time, which compelled the employment
of labor unfamiliar with the work.
The costs shown above include only the

expense of foremen, truck operators and la-

borers. The figures show also the tonnage
handled at these costs during October, No-
vember and December, 1912. On account of
the short period the electric trucks were in

operation and the small amount of tonnage
handled, it is considered that it would not
be fair to the electric-truck operation to in-

clude all the items of expense incurred at

the time of their installation and during
their brief use at this point as a basis for

the average cost per ton for handling
freight.

The electric trucks were transferred to a

transfer station in February, 1914, and the
average results, based on the first seven
months' operation (February-August, in-

clusive) , are as follows

:

Average
per month

Maintenance and repairs. Including labor
and material $480.71

Cost of current 487.99
Labor expense, including foremen, check-

ers, truck operators, freight handlers,
sealers and coopers 5,496.58

Interest on investment and depreciation of
property 778.18

Total average expense per month. .. .$7,243.41
Average number of tons handled per
month 17,010 tons

Average cost per ton 42.58 cents
Average number of trucks In use per month 47

Another road furnishes a comparison of

cost of operating ten electric trucks and
that of hand trucks. In this case the cost

with the motor trucks is 25 per cent higher
than with the hand trucks, and the reasons
for this are given below. This record is for

a freight house 30 x 780 ft., covering a pe-

riod of six days, and with an average of

forty-five cars loaded daily.

Electric Hand
trucks trucks

Tons handled 2,463 2,605
Cost per ton, cents

:

Wages paid truckmen 20.13 20.41
Supplies, current, renewals, in-

terest and depreciation 5.70 .80

Total 25.83 20.71

"In computing the cost of trucking, Sun-
day work has been excluded and the six

days selected from operations in March have
been for the purpose of reaching a fair com-
parison after the men became educated to

the use of trucks. There is no question as

to their practicability, which has been clear-

ly demonstrated, but the miscellaneous

freight for movement (shipments from fer-

ry cars constituting a large proportion of

the tonnage) requires so much care to check
and distribute as to make the handling ex-

ceedingly slow. The character of the freight

and the light weight of packages do not ad-

mit of the electric trucks being loaded to

capacity.

"In consequence, the time required in

loading (because of the tedious process in

finding the packages, reading the name and
consignee and destination) overbalances the
gain in movement. When twelve tallymen
are employed, the track must be utilized to

meet the needs in moving the freight from
these various points, radiating distribution

to an average of 45 cars. The opposing
movements, confusion incident thereto, and
complications in meeting all conditions, re-

sult in congestion and obstructions in the
runways which cannot be overcome."
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Rapid Construction of Additions to Steel Building
Floor Space Doubled Without Interference with Business

—

Wide Column Spacing and Unusual Maple Flooring Used

By HERBERT E. MITLER, M. E.

Bing 8i Bing Construction Company, Inc., New York City

THE new sixteen-story buildings of the

National Cloak & Suit Company, located

from Twenty-fourth to Twenty-fifth Streets

on the west side of Seventh Avenue, New
York City, present some interesting fea-

tures from the designing as well as the con-

struction standpoint. To provide more than
200 per cent additional floor space for a
rapidly growing concern, so as to give as

rapid possession as possible, and yet not
interfere with their regular business, was
one of the problems to .be solved.

A brief history of the erection of the dif-

ferent buildings will give an insight into

the conditions. Referring to the accom-
panying plain view, building A is a fireproof

eleven-story structure erected in 1907, and
building B is an eleven-story addition, 40 ft.

wide by 200 ft. deep, constructed in 1910.

In December, 1913, excavation was started

for the latest group, consisting of buildings

cipally of Bethlehem rolled sections for col-

umns and floorbeams, designed for a live

load of 120 lb. per square foot on the floors.

Unusual Floor Construction

The choice of floor construction was ar-

rived at after great deliberation, involving
the discussion of costs and adaptability of

the flat-ceiling cinder-concrete arch, the
hollow-tile arch, and the beamed ceiling of

cinder concrete. The least expensive would
have been the cinder-concrete floor with the
beamed ceiling. However, it was found nec-

essary to adopt the flat-ceiling construction,

due to changes continually being made in

the arrangement of bins, stock, machinery,
etc., for which the additional cost of ex-

tensions and alterations to the electrical,

sprinkler and ventilating systems might be
very large. The accompanying figures show
the alternate designs for hollow-tile and

^li'MapkFhor

Wolhw Tile
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Adopted Design—Hollow Tile
Estimated weight 79.5 lb. per square foot.
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f Cinder Concrete I

135

Alternate Design—Cinder Concrete
Estimated weight 115.5 lb. per square foot.

COMPARATIVE DESIGNS FOR FLOOR CONSTRUCTION

C and D, each sixteen stories high, and an
increase in height of part of building B
(shown cross-hatched) from eleven stories

to sixteen stories.

These structures were designed not only

for the special mail-order business which
the company handles, but also for conver-

sion into regular lofts, so that if the com-
pany should desire to make a change in its

business, or should need more stairways and
elevators, the proper facilities could be
added. With this in view building C, which
now has no elevators or stairways, has
framing to provide adequate facilities of

this nature if needed in the future.

Open Floor Space Desired

The owners found that it was worth a
great deal to have as few columns as pos-

sible in these buildings, on account of the
amount of machinery required for distrib-

uting orders and the need for better light

and more usable floor space. Therefore only
one row of columns obstructs the floors of

building C, which requires girder spans of

39 ft. The accompanying photograph of

one of the floors shows the fine open space
this arrangement gives.

The girders in this building are all ar-

ranged to set east and west, with no girders
north and south between interior columns.
By means of this design the sprinkler head-
er runs north and south at the west wall

of the building, and the branch lines run
continuously across the building near the
ceiling without having to clear any girders,

as is so often necessary in loft building de-
sign. These girders are all made up of a
pair of 28-in I-beams, and the floorbeams
are all 12-in. I-beams except for the first

floor and roof.

The steel framing throughout is typical

of this cla^s of building and consists prin-

flat-ceiling cinder-concrete construction, and
it will be noted that the former is 32 lb.

per square foot lighter. Considering the
relative costs of the hollow-tile and cinder-

concrete arches, and also the additional

load on the steel due to bottom-construction
cinder concrete, the question was decided in

favor of hollow tile.

Unusual Flooring of 11/2-lNCH Maple

The floor construction is somewhat un-
usual in that the flooring is iy2-in. Michi-
gan maple, and also in the method of making
a bearing for the sleepers on the cinder-

concrete by means of metal clips. The floor-

ing, of which there were 750,000 ft. b.m.,

was very difficult to get, because this thick-

ness has seldom been used before. The
company which finally agreed to execute the
contract had so many difficulties that it re-

solved never to accept another order of this

kind.
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location of buildings

The diagram shows the floor construction

clearly with the exception of the bearing
clips. Twelve inches apart on the bottom
of all sleepers flat metal strips y% in. thick

X 2 in. wide x 6 in. long were nailed in order
to give additional bearing on the cinder-

concrete. The top of all cinder concrete

was level with the top of the sleepers, and
the top surface received a coat of water-
proofing compound. The flooring was damp-
proofed very carefully and allowed to dry
thoroughly before laying.

Other Special Features

One of the design problems investigated

was the method of supporting the five-story

addition to building B. It was found to be
more economical and satisfactory to design
the new column adjacent to this section to

support the new floor loads by 46-ft. girders
at each floor level. The alternate method
considered was the suspension of the addi-

tional five stories from the upper ends of
the new columns by the so-called cradle con-

struction, but this was found less satis-

factory in every way.
Another feature is the reinforced-concrete

tank which is used to supply the water for

the twelve hydraulic elevators of the build-

ings. This form of tank was chosen both
on account of space conditions, and because
of the difficulty experienced in obtaining
early delivery of a steel tank to avoid delay
in other important work. Some difllculty

was experienced in holding the forms and
pouring the concrete for this tank, but it

was successfully and satisfactorily com-
pleted.

Record for Rapid Construction

Six floors of building C were occupied by
the owners in three months and two weeks
after the beginning of steel erection, and
they took each floor as it was completed

AMPLE LIGHT AND MAXIMUM FLOOR AREA OBTAINED BY WIDE COLUMN SPACING
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within a total time of five months. Building

D and the extension of building B were

completed in five and one-half months, but

the owners occupied seven floors in three

months and two weeks after steel erection

was started. As near as the writer can

ascertain, this time is shorter than that re-

quired for any other similar structure

erected in New York City. The general

contractors were the Bing & Bing Con-

struction Company, Inc., of New York City.

I. E. Ditmars was the architect and Weis-

kopf & Burroughs were the consulting engi-

neers for the steelwork.

Literature
For the Civil Engineer and Contractor

Track Construction and Flangeways

in Paved Streets

THESE five rules relative to track con-

struction and flangeways at paved street

crossings and in paved streets were pre-

sented at the recent convention of the

American Railway Engineering Association

by the committee on signs, fences and cross-

ings:

1. Treated ties should be used, laid on a

bed of crushed rock, gravel or other suit-

able material, not less than 8 in. in depth,

placed in about 3-in. layers, each to be thor-

oughly rammed to compact it.

2. Vitrified tile drains not less than 6 in.

in diameter, with open joints, leading to the

nearest point from which efficient drainage

may be obtained, or with sufficient outlets

to reach sewers or drainage basins, should

be laid on either side of and between tracks,

parallel with the ballast line and outside of

the ties.

3. One hundred and forty-one-lb., 9-in.

depth girder rail, or of similar section, with

suitable tieplates and screw spikes, should

be used. Tracks should be filled in with

crushed rock, gravel or other suitable ma-
terial, allowing for a. 2-in. cushion of sand

under the finished pavement.
4. The ballast should 1^ thoroughly

rammed as it is installed to prevent settle-

ment of paving foundations. Two inches

of good sharp sand should be placed on top

of ballast.

5. Paving must conform to municipal re-

quirements, granite or trap rock blocks pre-

ferred. Hot tar and gravel should be poured

into the joints as a binder.

Slag and Trap-Rock Concrete

SLAG and trap-rock concrete were re-

cently compared by a 28-day test at Co-

lumbia University. Palisade trap-rock was
used, separated into %, 1/2 and 14-in. sizes,

and dust, and combined so that the grad-

ing was identical to that of the slab, which
was used as received from the National

Slab Company. The sand was "Cow Bay,"

a typical Long Island sand, and the cement
was a mixture of three approved brands,

Atlas, Dragon and Kane. A mixture of

1:2:4 was used. In making up the com-
plement of stone for each batch, propor-

tional amounts of each aggregate were
carefully measured by weight. It was
thought that this procedure would insure

greater uniformity in results. Four
batches of each aggregate were made for

this test. The resulting average compres-
sive strength per square inch of slab con-

crete was 2465.5 lb. and of trap-rock con-

crete, 1975.5 lb. The slab concrete weighed
140.6 lb. and the trap-rock concrete 154.5

lb. per cubic foot.

New Publications

Working Data for Irrigation Engineers. By E.
A. Moritz, C. E., Assoc. M. Am. Soc. C.E. Cloth.
6 X 9 in. ; 395 pages ; illustrated ; diagrams and
tables. New York, John Wiley & Sons, Inc. $4
net.

Masonry—A Short Text Book on Masonry Con-
struction, Including Descriptions of Materials
Used, Their Preparation and Arrangement in
Structures. By Malverd A. Howe, C.E., professor
of civil engineering. Rose Polytechnic Institute,
rioth, 6 X 9 in. ; 260 pages ; illustrated. New
York, John Wiley & Sons, Inc. $2 net.

The Modern City and Its Problems. By Frederic
C. Howe, Ph.D. Cloth, .^Mj x 8 in.: 390 pages.
New York, Charles Scribner's Sons. $1.50 net.

Sewage Purificatio.v and Disposal. By G. Ber-
tram Kershaw, M. Inst. C.E. Cloth, 6 x 9 in. ;

340 pages ; illustrated. London, Cambridge Pub-
lic Health Series, Cambridge University Press.

Hancock's Applied Mechanics for. Engineers.
Revised and rewritten by N. C. Riggs, professor
of theoretical and applied mechanics, Carnegie
Institute of Technology. Cloth, 5% x 7% in.;

441 pages: illustrated. New York, the Macmil-
lan Company. Price $5r40.

Design of Steel Bridges. Theory and Practice
for the Use of Civil Engineers and Students.
By F. C. Kunz, C.Q Cloth, 6% x 91/2 in.; 472
pages : illustrated : diagrams and 52 plates. New
York, McGraw-Hill Book Company, Inc. |5 net.

Painting Defects—Their Causes and Prevention.
By G. W. Thompson, chief chemist, National
Lead Company. An address delivered at the
eleventh annual convention of the Maintenance of
Way Master Painters' Association of the United
States and Canada, Nov. 18, 1914, and at the
semi-annual meeting of the American Institute
of Chemical Engineers, Dec. 13, 1914. Considers
paint defects with only minor reference to the
materials used, and presents a constructive dis-
cussion of such defects as checking, cracking,
scaling, blistering, peeling, spotting, discolora-
tion, etc. Paper, 6 x 9 in. : 35 pages : illustrated.
G. W. Thompson, Chief Chemist, National Lead
Company.

Principles of Irrigation Practice

Author, John A. Widtsoe, President, Utah Agri-
cultural College. Cloth, S x 5 in. : 496 pages; 180
illustrations. New York, The Macmillan Company,
$1.75.

Reviewed by F. H. Newell
Consulting Engineer, U. S. Reclamation Service.

Western engineers and others interested

in the development of the West through
irrigation, as well as irrigators generally,

will find much of interest in this book.

While intended primarily for the use of

the farmer, it brings together many facts

and conclusions which must be thoroughly

understood and applied by irrigation engi-

neers and managers. The statements are

particularly pertinent at the present time,

when irrigation development in a large way
is practically stagnant, as they throw light

on the reasons why so many apparently at-

tractive schemes have not been financially

successful. At the same time they serve to

point the way to success in the future

through the practice of better systems of

agriculture based on a more complete knowl-

edge of the facts.

The reasons for the practical cessation of

irrigation construction have been given as

coming from reckless financiering, poor en-

gineering, and a host of other causes. The
real fact, however, underlying all of these

is that the larger investments in irrigation

works have not paid. The question of re-

vival of irrigation is answered as in the

case of any other business; it will be re-

vived whenever real profits can be seen.

There is no lack of money for safe invest-

ments. Municipalities or drainage districts

are finding no particular difficulty in secur-

ing funds, but newly formed irrigation dis-

tricts, so far as known, cannot borrow
money on any terms, simply because mill-

ions of dollars of more or less worthless

irrigation securities have been distributed

throughout the country.

The way out of this condition is evident

on studying this book, which shows for the

first time in convenient and accessible form
some of the problems which the irrigator

has to meet, and with these indicates the

solution. There is every reason to suppose

that by following the advice given and by
conducting irrigation farming on the rules

of economy and efficiency found necessary

in other business, the average irrigator can
secure larger returns and will then be able

to make larger payments on his indebted-

ness.

What the West needs to-day is not so

much more irrigation projects as it is more
and better farmers capable of using the

lands already irrigated. When this is done
and when the average crop production has

been increased, as can be, then there will

be little trouble in obtaining adequate funds
for more and larger engineering works.

Dr. Widtsoe's book treats largely on the

relation of water to soils and to plants, and
the behavior of crops under irrigation. He
approaches the subject from the standpoint

of the physical and biological side, as dis-

tinguished from other recent publications

which treat a similar class of facts more
from the standpoint of the irrigator who
has to do with the purchase or selection of

a farm, and the measurement and applica-

tion of water. The advice given has use as

above noted, not merely to the irrigator,

but in a larger way is of general value in

aiding in the upbuilding of one of the fun-

damental industries of the country—-that

of crop production—and through this of an
increase of prosperity in all other indus-

tries, including the work of the .construct-

ing and operating engineer.

Descriptive Geometry
Author, Henry F. Armstrong, associate professor

of descriptive geometry and drawing, McGill Uni-
versity. Cloth, 6% X 10 in.: 128 pages; 114 figures.
New York, John Wiley & Sons, Inc. $2 net.

This book, which is presented by the au-

thor as the result of twenty years constant
teaching of the subject, marks a distinct ad-

vance in method of treatment over the older

texts on descriptive geometry. It abounds
in well-selected practical' applications and
graded exercises for the students, using
subjects which should attract by their evi-

dent usefulness. The very essential re-

quirements of clear, well-drawn figures for

such a text is also satisfactorily met.

The subject is divided into three parts,

apparently more for convenience in presen-

tation than for intrinsic difference in nature
of matter presented. Part I consists of six

chapters treating the elementary principles

in a thoroughly complete manner. These
chapters include the following subjects:

Use of projection planes, the representation

of lines, plans and elevations, traces of

planes and lines, shadows of lines and plane
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figures, the "compound angle," the projec-

tion of simple solids, and the shadows of

solids.

Part II considers in five chapters, rabat-

tement of planes, points and lines in relative

to oblique planes and intersections of the

latter with each other, parallel planes and
dihedral angles, projection of rectilinear an-

gles and of various figures and solids in-

volving the same, axometric and isometric

projection, sections of simple solids, and
traces of curved surfaces.

The last third of the book. Part III, gives

in four chapters a comprehensive treatment

of tangent planes to cones, cylinders and
spheres, cases of interpenetration of solids

and developments of surfaces, projections

of intersections, surfaces of revolution and
the screw thread, and finally radial projec-

tion and perspective projection.

Both students and teachers should find

this book completely satisfactory as a text

on a subject which is often attended by
great difliculties in class-room presentation.

From the mechanical standpoint, both text

and figures are a credit to the publishers.

Air, Water and Food from a

Sanitary Standpoint

Authors, Alpheus G. Woodman, associate profes-
sor of food analysis, Massachusetts Institute of
Technology, and John F. Norton, assistant profes-
sor of chemistry, Massachusetts Institute of Tech-
nology. Cloth, 6 X 9 in. ; 248 pages ; 15 illustra-

tions. New York, John Wiley & Sons, Inc. $2.

Reviewed by George A. Johnson
Consulting Engineer, New York City.

This is the fourth edition of perhaps the

best known treatise on the collective subject

which deals with the three prime essentials

of human life. In the earlier editions full

evidence was shown of the fine hand of the

senior author, Mrs. Ellen H. Richards, for

many years instructor in sanitary chem-
istry at the Massachusetts Institute of

Technology. Mrs. Richards' death, which

occurred shortly after the appearance of

the third edition of this book, made neces-

sary a change in authorship. Professor

Woodman assuming the senior, and Pro-

fessor Norton the junior authorship.

This last edition certainly is an improve-

ment over its predecessors, and that is

saying a great deal. Much obsolete or ob-

solescent matter has been dropped, and the

various subjects have been revised and
brought up to date, so far as practicable,

in general accordance with the more modem
information and viewpoints. It would be

manifestly unfair to criticize the authors

for incompleteness of detail, since the scope

of the work could not allow of exhaustive

discussions of all the subjects dealt with.

In general the statements made are fair

and unbiased, although here and there creep

in the somewhat restricted viewpoints of

the teacher, as compared with the broader
expressions to -be expected from actual

workers in the wide field of sanitation.

Like its predecessors, the book is well

arranged and in all ways readable. It will

continue to occupy a place of much im-

portance in technical libraries.

Efficiency, 20 Per Cent

Sir: In the Engineering Record of March
13, page 318, there is a statement in the

editorial, "Efliciency, 20 Per Cent," that I

believe that less than 20 per cent of the

cement in concrete is hydrated. This state-

ment was undoubtedly taken from a com-
munication of mine which unfortunately

was very loosely worded and would doubt-

lessly lead to this impression. In this com-
munication I wished to state that I agreed

with Mr. Johnson, the author of a series of

articles in the Engineering Record, only

as to the identity of certain particles in the

microphotographs which he showed. I did

not intend it to be understood that I agreed

with him as to the percentages of these par-

ticles present. The results which we have

obtained show that the percentage of hy-

drated material is higher than that stated

in the article in the Engineering Record,

and not lower.

P. H. Bates.

Washington, D. C.

More Than 100 Entombed Miners have
been saved from certain death by the life

savers of the U. S. Bureau of Mines. The
bureau now maintains six rescue stations

in mining districts, together with eight

rescue cars, which visit the various mining
camps and train the men in different kinds
of rescue work.

Hydration of Portland Cement
Sir: It has been called to my attention

that certain paragraphs in my article on the

hydration of portland cement in your issue

of March 13, page 322, may be misinter-

preted. Any inference that 80 per cent of

cement might be replaced by a correspond-

ing amount of sand because of lack of

hydration is erroneous. Such a conclusion

is not warranted and would not be reached

by a consideration of the article in its en-

tirety, with attention to those paragraphs

preceding and following the ones in ques-

tion.

The results shown in this article are

given, not as absolute and conclusive, but as

significant and indicative of improvements
which it may be possible to obtain in com-

mercial work by further experiments. They
have been made public at this time in the

hope of interesting others to this end, so

that without undue lapse of time the work
might be carried to a logical conclusion.

Nathan C. Johnson.
New York City.

width of the car has been increased from

8 ft. 6 in. to 9 ft. 2 in., which, with the ^
changed seating arrangement, has increased

the carrying capacity when crowded from

about 130 passengers to 150. At the same

time, without reducing the staunchness of

the car, the weight has been decreased from

50,000 to 48,000 lb. for each car.

N. A. Eckart,

Assistant City Engineer, in Charge of Rail-

way Construction.

San Francisco.

Cars for San Francisco Street Rail-

way System

Sir: In the Engineering Record of Feb.

20, page 224, in the discussion of municipal

railways of San Francisco, the statement is

made that most of the 197 cars which will

be in service during the exposition are the

most recent type built in accordance with

the recommendations of Bion J. Arnold.

In purchasing the 125 cars which were
built for the municipal railway system last

year it was considered necessary to depart

from the recommendations of Mr. Arnold,

which had been followed in the construction

of the forty-three cars originally built for

the Geary Street road, owing to the demand
for a wider car than that recommended by
Mr. Arnold. In the new cars, which were
designed in this office under the direction

of M. M. O'Shaughnessy, city engineer, and
T. W. Ransom, consulting engineer, the

How Can Annual Reports Be
Improved ?

Sir: Your editorial "How Can Annual

Reports Be Improved," in the Engineering

Record of Feb. 27, is both timely and

pertinent, and it is to be hoped that the

suggestions may be acted upon by those

responsible for the preparation of such

documents.
You mention two objects to be attained:

To account for the expenditures and to

record data which are of value. A third

object may properly be added—a clear and

concise statement of the condition and needs

of the works, with recommendations for im-

provement. Public commissions and the

taxpayers generally are usually willing to

authorize improvements if the need is

plainly shown. Stagnation in departments

often may be attributed to failure to pre-

sent properly technical facts in language

that the layman can quickly comprehend. It

is not sufficient for an engineer to know
what is wanted; he must so tell his story

that the busy man will take it in at a glance

and the politician recognize that it is for

party interest to advance public welfare.

Your criticism of the inclusion in reports

of dozens of pages of tables showing details

of operation is to be commended, not only

because the matter itself is uninteresting

and of little value to the general public, but

also on account of the considerable increase

which is required in the cost of printing.

Such tables, as a general rule, are in in-

heritance from a period before the time of

modern office records and their continuance

is often an indication of departmental

"arterio-sclerosis."

The need of proper financial statements

cannot be too greatly emphasized, for they

are of as much value as records of opera-

tion, if indeed they do not take precedence.

No business can be managed properly to-

day without a definite knowledge of the cost

and present value of works and the rela-

tion between expense of operation and in-

come. To meet this end a complete present

valuation of the works should be made by a

competent waterworks engineer.

Antiquated methods of bookkeeping have
no place in modern business procedure, and
usually signify either ignorance or an
ulterior purpose. The water department is

ordinarily the only part of the municipal
organization that brings income. If prop-

erly managed in the best interests of the

public it should be allowed to supply water
at a minimum rate and without dependence
on whim or political pressure for appropri-
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ations. Oftentimes inadequate waterworks

financial statements are used to cloak ex-

travagance in other departments and
money is filched by indirect taxation under

the guise of water rates. The very best

check to such methods is a clear financial

statement which will show if the rates

charged are excessive or inadequate for the

service. The attainment of this object ia

both simple and inexpensive—a system of

bookkeeping designed by an expert account-

ant to meet local conditions and an annual
examination of accounts by a certified public

auditor of accounts.

It surely seems both a pity and a dis-

agreeable commentary on public manage-
ment that municipal service in this country
is usually the last to assimilate methods
of efficiency in operation.

Caleb Mills Saville,
Chief Engineer, Board of Water Commis-

sioners.

Hartford, Conn.

Sir: The editorial, "How Can Annual
Reports Be Improved," in your issue of Feb.
27, discusses a subject which has been
uppermost in my mind for several years.
The old style reports were more or less of
a farce and practically valueless, as they
contained nothing but a mass of statistics,

which are on file in departments, and most
of them did not even contain tables of unit
costs, charts or anything of the kind of
value, even as an engineering record.

I thoroughly agree with your article

which states that the primary object of the
report should be to tell the taxpayers what
has been done with their money during the
year. This necessitates writing the ac-

complishments of the year in an interesting
manner so that they will be attractive to
the ordinary layman.

I also agree with you that the secondary
object is to place on record data of engi-
neering value so that in exchanging reports
with other cities the experience of one lo-

cality may be made of value for the solution
of similar problems elsewhere. This, of
course, means just to embody in the report
the engineering data that is of some real
value, and not to publish tables and what
might be termed harrowing details of the
work. Unit cost records of all classes of
work should be published in all reports of
public works departments, together with
all the necessary diagrams and charts.
Organization charts should also be cov-
ered in the reports, and the story of
the work done should embody sufficient

data to bring out the total expenditures
of the different classes of work, the
mileage of pavements laid, street grades,
sewers built, bridges built, etc. This can
all be brought out in the story in a few
paragraphs. I also agree with you that all

tables should be made an appendix to the
report.

Every effort should be made to give the
annual reports publicity in the newspapers
and as you state in your article, this has
been done in Philadelphia during the pres-
ent administration.

Your editorial is very timely and I feel
that a thorough discussion will no doubt re-
sult in raising the standard of reports of
public works. The report of the Bureau of
Highways and Street Cleaning of Philadel-
phia for the year 1914 has just been com-
pleted. An abstract was given to the local

newspapers to be released on March 8. On
the cover and inside title pages of this re-
port an attempt has been made to attract

attention, the purpose being to get aa many
people to read the report as possible. This
is done solely for the purpose of getting the
co-operation of the public in connection with
the work of the bureau. The title of the re-
port has been subordinated and the word
"Annual" has been left out. The title

reads, "Highways, a Problem in Municipal
Housekeeping." There are several sub-
titles relating to the chief features of the
work of the year and in the lower right
hand corner are the words "Report for 1914,
Bureau' of Highways and Street Cleaning,
Philadelphia."

William H. Connell,
Chief, Bureau of Highways.

Philadelphia, Pa.

Trade Catalogs—Few Are Useful as

Now Prepared

Sir: a subject seldom seen discussed,
and then only in a most perfunctory man-
ner, is that of the trade catalog. In my
opinion and in the opinion of a number of
engineers, specification writers and pur-
chasing agents of well-known firms with
whom I have conversed*the average trade
catalog is the most abused and wasted form
of advertising there is to-day. Judging
from the number of catalogs that come to
me daily I should estimate that millions of
dollars are appropriated yearly for this

form of advertisement of which not more
than 30 per cent serves the purpose for
which it was intended.

From the pile of catalogs on my desk I

took one at random. It consisted of an
artistic cover, 36 pages of reading matter
and pretty illustrations and two pages of

abbreviated (useless) "useful informa-
tion." In all this mass of reading matter
there was collectively about the equivalent
of two pages worth keeping and as it was
impossible to gather.it together, the cata-

log went to the waste basket. The next
one, received from a paint manufacturer,
consisted of three booklets, sized 4x7 in.,

5V4 X 8 in. and 7 x 10 in. These were
glanced at and also consigned to the waste
basket.

The bulletins of a large electrical spe-

cialty company were saved for a while, as

they were sometimes referred to, but they
too eventually went the same course as the

others, owing to the difficulty of keeping
them. Shortly after this happened some
of the materials covered in these bulletins

would have been specified had the infor-

mation been handy, but since it was not, an-

other material, data on which were suit-

ably filed, was used.

And so I could continue indefinitely,

showing that easily 70 per cent of the cata-

logs are thrown away and that only a por-

tion of the remainder are retained.

On the other hand there are a number
of loose-leaf and bound catalogs that are

retained, given a prominent place in the

files and often referred to, their objection-

able features being the variations in size

and the impossibility of taking out a sheet

in a bound volume when occasion requires.

It has been my practice in either specify-

ing or selecting material to give the pref-

erence to the firms supplying the best in-

formation, all other things being equal.

Some time ago a loose-leaf catalog came
into the office arranged in almost an ideal

way; the firm sending it was immediately

investigated and found satisfactory and its

materials were thereafter specified. I know

of several other similar cases with regard
to this particular catalog, and in all of
them this firm's materials had not been
used until after the receipt of the catalog.

As criticism without a remedy is futile,

the following suggestions are offered for
the manufacturer's consideration:

First.—As there are two classes of people
to whom catalogs are sent, divide the cata-
log into two different parts, the first part
going to the people who could be termed
prospects, interested in the story and cuts
of the manufactured article, and who buy
according to what their friends have bought,
not having the necessary knowledge to go
into the detail side of the matter for them-
selves. The second part, and also the first

part if requested, should go to the people
who write specifications, to the technically

trained man and to the actual purchasing
agents. This second part should consist of

concise information, easily filed _ and giv-

ing all data regarding the material, with
clauses that would indicate how specificar

tions should be written to cover the ma-
terial. These clauses should not prevent
competition. To this second class the pres-

ent catalog is a joke.

Second.—This second part of the catalog

should preferably be printed on thin stand-

ard letter-size sheets, 81/2 x 11 in., punched
on the sides for a standard three-ring

binder. This size sheet can be attached to

a letter or an estimate, and filed in the or-

dinary letter-file cabinet or in a loose-leaf

ring binder. On these sheets as little space

as possible should be wasted. Fine type
should be used for printed matter. Draw-
ings of material should be given with
dimensions. For mechanical equipment,

complete charts and tables should be given

where possible.

For example, a pump manufacturer
should give the following information: (a)

Specifications on separate sheets; (b) de-

tail drawings of pump with all dimensions

for the various sizes, with notes in fine type

calling attention to special features; (c)

efficiencies, capacities and horsepower. If

this were done the architect or engineer

would have all information for general

work instantly at hand.

Third.—Omit the phrases "best manu-
factures," "without equal," etc., as they all

say the same. Do not think that the sales-

man is the only one who should have the

information, as there are numberless times

when, rather than be bothered with talk-

ing to a salesman, another material that is

known about will be used.

In closing, I wish to say that a high-

grade salesman once told me the best way
to sell a good product is to make the pur-

chaser understand it from start to finish,

as lots of people think that if full informa-

tion is not forthcoming there is something

to be hidden. I am sure that a num-
ber of good manufacturers would enlarge

their sales if improvements were made in

their catalog system as outlined above.

P. B. Tallman,
Engineer, Warren & Wetmore, Architects.

New York City.

A Total Loss of only $2192 was caused

by National forest fires in the East in 1914.

Of the 503 fires in the White Mountains
and the Southern Appalachians 60 per cent,

according to the U. S. Forest Service, were
caused by locomotive sparks. Most of the

areas were cut-over, and the damage was
therefore chiefly confined to young growth.

The cost of fire fighting was ?1300.



HINTS FOR THE CONTRACTOR
Details Which Save Time and Labor on Construction Work

Other articles in this issue of interest to contractors and construction engineers are indexed in the Table of Contents

[Contributions to this section are solic-

ited, and if found available loill be paid

for. They must be SHORT, and should be

accompanied, if possible, by photographs
or sketches.—EDITOR.]

Telpher Charges Concrete

Direct from Cars

Mixer

Small Derrick Erects Large Pipe at

Fast Rate

THE traveler shown in the accompanying
photograph more than once set 210 lin.

ft. of 9-ft. diameter steel pipe in one day.

This pipe line, which forms part of a pen-

stock installation described in Engineering
Record of March 20, page 355, was support-

ed on steel cradles and concrete piers. The
concrete piers were practically finished be-

fore erection of the pipe was begun. The
way in which the traveler backed away from
its work is clearly shown in the cut. The

TELPHER carriages transporting light

scraper buckets were used with success

for charging the concrete plant direct from
freight cars by the Ferro Concrete Con-
struction Company on the Lippincott Build-

ing in Cincinnati. Double tracks were to

be run into this building after it was com-
pleted, and it was found practicable to place

the mixer at the end of these tracks so that

as soon as the first fioor had been concreted

material could be brought directly to the

mixer in cars. A small track made of a 6-

in. I-beam was placed above the center line

of each railway track. These I-beam tracks

converged over a hole left in the first floor

directly above the charging hopper of the

mixer. A scraper, similar to an ordinary

TRAVELER LAID 210 FEET OF PIPE A DAY, BACKING AWAY FROM ITS WORK

rig was operated with a double-drum hoist

run by compressed air. The air for the
hoist and for the rivpters was compressed at

a central station and carried along the
work in a small pipe line.

Box Gives Caulking Space Under
Water Pipe in Muddy Bottoms

A SIMPLE device was used by caulkers on
a recent water-main job, where much

wet ground and flowing sand and mud were
encountered, to obtain caalking space under
the pipes. This consisted merely of knock-
ing together a square frame of 2 x 12-in.

planks, which was shoved down into the
sand and, if necessary, weighted. Then the
material inside of the frame was removed,
the suction hose of a hand pump inserted,

and the work continued without much in-

terference. In some cases where especially

bad conditions were encountered and the
sand rose up from the bottom, the frame
was constructed of a greater depth and
sand bags laid inside to hold the bottom
down. The measurements of these frames
varied according to the size of the pipe.

dirt scraper, of 1/2 yd. size for sand and %
yd. size for gravel, was used with each car-

riage. The I-beam tracks were hung from
the form work, and were inclined so that

the carriages ran downhill by gravity from
the hopper. Each carriage was operated

by a single line from the drum of a hoisting

engine in a manner which can be understood
by studying the accompanying sketch.

Referring to the sketch, D shows the

THIS CARRIAGE WITH ITS ATTACHED SCRAPER
OPERATED WITH A SINGLE LINE

wheels on which each carriage rolled. B
are metal plates, one fastened to each side

of the traveler, which carry the sheave C.

Over this sheave runs the cable which drags
the scraper. At E the frame A is pivoted

to the frame B. After the scraper has been
dumped, the carriage runs back to the point

where material is being dug, when a laborer

in the car strikes the arm A with a ham-
mer, knocking in the direction shown by
the arrow, which pulls in the latch G, on
which the bail of the scraper hangs in tran-

sit, and allows the scraper to fall to the car.

This blow also forces the wedge H under-

neath the rolling wheels of the carriage,

and locks it. In operation this lock was
not wholly effective, and had to be supple-

mented with a short tag-line, which was
tied to the end of the car each time to hold

the carriage back while the scraper was
digging. The laborer in the car then pulls

the scraper back a few feet and signals the

engineer to go ahead on the single line. The
scraper digs a load of material, is raised

from the car floor as it comes under the

carriage, and is pulled up till it strikes the

lever F, which draws out the catch H, and
also causes the latch G to stick out. Ten-
sion on the line then pulls the carriage with
its loaded scraper up to the hopper, where
the line is slacked off till the bail of the

scraper rests on the latch G, where the

scraper hangs while a second laborer tips

it up, dumping its contents into the charg-

ing hopper of the mixer.

Second Floor Slab
v-^
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an. 00 00
i^'^':^v^^i^v;fe'^^OJ/.-)-<^-&^'fe-fev^^

THIS DEVICE UNLOADED 8 CARS OF CONCRETE MATERIALS PER DAY

The siding in this case was double-traelt, and an I-beam track with carriage and scraper was installed
over each siding.
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The I-beam tracks covered two cars on

each siding without switching, and as ar-

rangements were made to have cars

switched twice during the day, this rig was
used to unload eight cars of material each

day. There was practically no room on this

contract for storing concrete materials and

good runs of concreting depended entirely

on the operation of this device, which gave

very satisfactory service.

The Engineering Record is indebted to

W. P. Anderson, president of the Ferro

Concrete Construction Company, for the

description of the unloader. The device

was described in a general way by Mr. An-
derson in a paper presented recently at the

convention of the American Concrete Insti-

tute.

Inside Band for Solid Joints in Cast-

iron Water Pipe

ON a large water-main contract recently

completed a very simple device was used

to restrain the molten lead from flowing out

'Caulking Space

STEEL BAND ADJUSTED FOR POURING JOINT OF
CAST-IRON PIPE

on the inside of cast-iron pipe while run-
ning the joints.

It consisted of a piece of ordinary i/i-in.

band iron, 3 in. wide, cut off to a length 5V1>

in. longer than the inside circ^umference of

the pipe. Each end, 3 in. back, was bent
over at right angles and two holes punched
into each end so that bolts could be passed
through them. Then the band was taken

'

inside the pipes, bent around so as to cover

the inside of a joint, and bolted up. The
natural spring of the steel band held it tight

against the cast-iron in most places, but
where slight spaces appeared, a caulker's

hammer easily flattened the band in. No in-

side bracing or support was needed, as the
lead chilled immediately upon coming in

contact with the band. The device left a

good face on the lead. Before pouring, the
slight hole where the ends bolted together
was plugged with clay.

Blasting Stumps in Gumbo Cheaper

than Grubbing

GRUBBING by the usual methods proved
difficult in a gumbo soil which had dried

and hardened. It was found impossible to

pull even the smaller stumps, as the tops
broke off before the gumbo would give way.
An Oregon highway contractor tried blast-

ing them out, which both removed the
stumps and broke the ground for grading.
Holes were drilled from 2 to 4 ft. deep
and from 4 to 6 ft. apart, in rows about 4
ft. center to center. Each hole was loaded
with one stick of 40-per cent powder and
from three to six sticks of 20-per cent
powder. The cost varied from $3 to $6 per
square rod.

The Diesel Engine for the Contractor—^A/'hy Not?
Central Diesel-Engine Electric Plant Can Pay for Itself in Four Years
on Fair-Sized Job and Show Large Saving Over Present Sources of Power

By H. D. HAMMOND
Associate Editor, Engineering Record

AT least 20 per cent of the total cost of

supplying a large job with the cheapest

power yet applied to construction work can
be saved by using the Diesel engine to de-

velop electricity for operating all the con-

struction plant. The present cheapest

source of power is electricity bought from
a neighboring power plant. The saving

over compressed air as a source of power
is over 43 per cent, while the saving over

steam piped around the job is not suscep-

tible of estimation, due to the loss of heat
and energy in long steam lines. Although
there are no direct data as to the actual

average loss from this source in piping
steam from a central plant over a large job,

it is conceded that this loss is very large.

Contractors in the East have for some time
believed that such loss at least covered the

cost of installing a compressor plant and
piping air to the job, and have acted accord-

ingly. This assumption will be used in the

following comparison.
It must be borne in mind that on a

$6,000,000 job, which, we will say, occupies

four years and consumes 500 hp continu-

ously during that time, the cost for power
delivered to work on the job will run into

six figures, and the saving indicated below
would give a contractor sufficient bidding
margin to secure the job for him at a profit

against any firm using the present sources

of power supply.

Characteristics of the Diesel Engine

The disadvantages of the Diesel engine
are its high cost and great weight. The ad-

vantages are reliability, long life, and a
minimum consumption of the lightest and

cheapest fuel on the market. To these ad-

vantages must be added a thermal efficiency

of the engine-generator set of over 31 per
cent, and low labor charge for attendance
and for installation and maintenance of an
electric current distributing system. The
engine-generator sets, further, attain a
thermal efficiency of over 29 per cent when
running on only half load, and also when
running on widely fluctuating loads ; a point
of great importance on construction work.
This lower percentage of efficiency has been
assumed in computing the cost of fuel, and
resulted in a somewhat higher .figure than
that indicated as correct by recent tests of
the Diesel engine.

In the table on the following page, the
costs given are from actual installations of
the Diesel engine, and from actual cost data
obtained on contracts which have used
directly applied electric current. The in-

stallation costs for wiring are accurate. The
installation costs for piping steam or air

are assumed, after an inspection of the cost

sheets of several jobs run with steam, as no
separate costs on this item have come to the
writer's attention. The assumption made,
in the opinion of one contractor who helped
supply this information, may be too low.

This contractor figured the cost per horse-
power-hour of labor, including firemen and
pipe-fitters, as at least 0.6 cents, while here
this cost is taken at 0.5 cents. That the
costs given in the table for steam and air

power are very conservative is shown by
the fact that the cost per horsepower-hour
is little more for the steam plant than for
the job using electric current from a central

power plant.

A SOURCE OF power NOT YET CONSIDERED BY THE CONTRACTOR

This iJOS hp Diesel engine in a recent test ran with a combined labor and fuel cost which was less than
the coal bill alone for the best of contractor's steam plants of its size.
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Items of Cost
lOOO-hp plant, 600 hp avera^ developed
first coot: Diesel engine at $50 per horsepower, boiler plant

at $10 per horsepower
First cost; ^nerator at $8 per horsepower, compressor at $10

per horsepower
Freight, 300 tons for electric, 200 tons for steam, at $4 per
ton

Delivery to Job, at $4 per ton
Erection, at $3 per horsepower
First cost of transmission line
Interest on above investment at 5 per cent for four years ....
Repairs first four years
Total overhead expense for each type
Overhead cost per horsepower for each type

Overhead cost per hp-hr. for each type, assuming average of
500 hp for twenty hours a day, 300 days a year, for four
years, of 12,000,000 hp-hr

Fuel cost per horsepower-hour; 0.0674 gal. at 3 cents per
gallon

Fuel cost per horsepower-hour ; 5 lb. of coal at $2 per ton
delivered

Cost of electric current per hp-hr. at 1% cents per kw.-hr. . . .

t^abor cost per hp-hr. one attendant at 40 cents per hour. . .

.

L,abor cost per hp-hr., five firemen at 30 cents, and one com-
pressor runner at 40 cents per hour

Installation and maintenance of electric distributing lines per
hp-hr

Installation and maintenance of steam lines per hp-hr

Indicated cost of different types of power delivered to work
on the Job per hp-hr 0.01087 0.01343 0.01366

Delivered to Job air only does 70 per cent of work done by electricity, or 500 hp reduces to 350 hp.
To produce BOO hp all above expense per horsepower-hour must be increased to X, where X/500 =r 0.01343/350
or X = 0.01919.

True cost of different types of power at work on the Job per
hp-hr. is then 0.01087 0.01919

Total cost of different types of power at work on Job for
12,000,000 hp-hr 130,440.00 230,280.00 163,800.00

Saving of Diesel engine over steam, per cent of steam, 4,S4 per cent.
Saving of Diesel engine over buying current, per cent of cost of current, 20.4 per cent.

Diesel Engine Steam Plant Buying Current

$50,000.00 $10,000.00

8,000.00 10,000.00

1,200.00
1,200.00
3,000.00

i2,440'.6o
1,000.00

76,840.00
76.84

800.00
800.00

3,000.00

'4,760'.66

1,000.00
30,360.00

30.36

$i5,'ooV.66
3,000.00
100.00

18,100.00
18.10

0.00640 0.00253 0.00151

0.00202

0.00500

0.00080

0.00165

0.00380

0.66216

0.01050

0.00165

0.01366

The weight of the Diesel engine is about

500 lb. per horsepower. The large'st single

casting of a 500-h.p. unit weighs under 15

tons. The cost, regardless of size, is $50
per horsepower on cars at the factory. We
have assumed two 500-hp units, but the

cost per horsepower given for the generator

is more nearly correct for smaller and more
expensive units of 150 to 200 hp. Two cost

factors have been entirely omitted. One is

the material cost of wiring in an electric

installation and of pipe fitting in a steam
or air plant, which costs are assumed equal,

though there is a balance in favor of the
cost of wiring. The other is the cost of

electric equipment as compared with steam
or air equipment. Electric hoists cost more
than skeleton steam hoists by about the
value of the hoist boiler. Electric pumps
and other equipment cost nearly the same
as steam or air equipment. The balance
against electric equipment here is offset by
the balance in its favor in the cost of a dis-

tributing system.

Assumed Location and Distribution

Other assumptions made in the compari-
son are the following. The job, it is as-

sumed, is located in a large coal field, where
coal is cheap, and at a distance from the
shipping point of the plant corresponding
,to a freight rate of $4 per ton. Further, it

is assumed that it costs $4 per ton to haul
the plant from the nearest point of rail de-

livery to the site. It is figured that the
plant must be entirely paid for in four
years. This is essential in considering the
cost of a boiler installation, but very low
for the Diesel engine, these engines last-

ing twenty to thirty years in stationary
practice. By the same token the repair bill

assumed in this comparison, which is

taken as equal for the two types of plant,

is low for the steam plant and high as com-
pared with actual repair bills for the Diesel
engine in service.

All necessity for generating high tension
current and later transforming it for use
is obviated by the possibility of locating the
£:enerating plant at the job, and using direct

current at 450 to 500 volts without serious
transmission loss. The assumption of the
cost of a transmission line for the third
source of power in the table is moderate,
expenditures of more than double this sum
having been found economical.

One more thing must be borne in mind.
It has recently been proved that the direct

application of electricity to a hoist saves

53 per cent of the power consumed by apply-

ing air to the hoist to do the same quantity

of work. The saving of power on other

types of plant is lower, but 30 per cent may
be taken as a fair average. This does not
allow for any loss of air power in the pipe
lines.

Economy on Smaller Work

It is evident that a very large contract

has been taken as an example. That the
Diesel engine would prove equally economi-
cal on a much smaller contract, however, is

evident from an inspection of the table. On
a contract requiring one-fourth the number
of horsepower-hours given here, the three

installations could be financed with practi-

cally as great a reduction in fixed charges
for each case, except possibly for the trans-

mission line. It would only require one
fireman and one compressor runner, how-
ever, to operate the steam plant, while one
operator would still be needed for the Diesel

engine plant. This would increase the cost

of power at work per horsepower-hour for

the Diesel engine at a greater rate than the
same cost for the steam or air plant. The
respective labor cost of attendance on the
Diesel and steam plant become 0.32 cents
and 0.56 cents per horsepower-hour. Add-
ing these units to the other figures for each
type of plant in the table, it is found that

this still shows a saving of nearly 30 per
cent for the Diesel engine.

Contractors need not feel afraid of in-

stalling a plant that will have to run at

half capacity or intermittently. As pointed
out. the efficient energy produced in the
shape of electric current when such a plant

is operating at half capacity is only slightly

below the efficiency of the unit running at

full capacity. Also, these units can be built

as small as 50 hp. These engines can be
started almost as easily as turning steam
into an air compressor.

Many contractors, especially in the West,
are loaded with steam equipment and in no
position to try such an experiment. Few
are buying any new equipment at this time.

On the other hand, an increasing number
of firms in recent years have purchased
electric equipment which is of no use to

them where current cannot be bought from

an outside power station. To such the long
life, reliability, ease of operation and cheap-
ness of this source of power should appeal.

In making this comparison unfavorable

conditions have been assumed in order to

bring out the merits of the Diesel engine.

One advantage not considered in this com-
parison is the saving of freight on fuel for

remote work. In some locations the freight

and haulage on the coal for a large steam
plant will exceed the freight and haulage on
oil for a Diesel engine plant plus the cost of

getting this plant itself to the job. It is

rare that good steam coal can be bought de-

livered to the job at |2 per ton.

So far as is known the Diesel engine has
never yet been used on construction work.
The makers of these engines and the makers
of electric equipment would doubtless be
ready, however, to work out an equipment
of this kind with any contractor who cared
to take advantage of the opportunity it

offers.

In conclusion, it must be stated that this

paper is intended only to open the subject.

Probably no one man or firm has all the data
necessary to treat the subject exhaustively.

It is hoped, however, that discussion and
criticism will follow which will bring out
more complete information than the writer
has been able to gather in the three years
since he became interested in the subject.

Such discussion would be welcomed by this

paper.

Guys Steady High Steel Tower
During Moving

By C. E. HENDERSON
Assistant City Engineer, Port Arthur, Ont.

A STEEL TOWER 120 ft. high, support-
ing a 50,000-gal. water tank, has just

been successfully moved about 200 ft. by
Messrs. Beaton & McLeod, contractors, in

Fort William, Ont. The tower is the prop-
erty of the Ogilvie Flour Milling Company,
Ltd., and was on the site of the contemplated
250,000-bu. addition to their elevator, which
addition is now being constructed.

After new bases had been prepared for
the tower, moving was begun. The top of

the tower was securely guyed in four direc-

tions by %-in. steel cable, which was care-

fully played out, or taken up, as the tower
moved, by means of a set of falls at the

lower end of each guy. The feed pipe and
frost box in the center of the tower were
supported on cross timbers. The four posts
of the tower, which were 30 ft. apart on
each side, were made up of two channels
each. To these posts were bolted 8 x 16-in.

timbers, 40 ft. long, which were used in

jacking up the tower to put rollers under it.

The track was composed of 12 x 12-in. tim-
bers placed on the frozen ground and lev-

eled up with blocks. The skids placed un-

der the tower posts were two 8 x 14-in. tim-

bers 40 ft. long, each having two maple
shoes 3 X 12 in. x 14 ft. long. The rollers

were of maple, 7 in. in diameter and 6 ft.

long. Transverse timbers 8 x 14 in. were
used to keep the tower posts from spread-

ing.

Power for hauling was furnished by a

team, attached to a %-in. rope, which
worked through a pair of double blocks.

This tackle was used as a luff on the main
%-in. steel cable, which worked through a

pair of triple blocks.

Seven men were employed, and the en-

tire operation required about 5 days. The
actual time of moving, however, was only

3V> hours.
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Activated Sludge Possibilities Stir

Middle West Sanitarians

Enthusiasm over the possibilities of acti-

vated sludge to care for the sewage of large

cities where land values are usually high and
nuisances must be eliminated ran high in Mil-

waukee, March 19, at the one-day meeting of

the Lake Michigan Water Commission. The
sewage testing station on Jones Island was in-

spected, much interest being shown in the labo-

ratory tests on activated sludge and in a half-

equipped fill-and-draw tank in which it is pro-

posed to treat 150,000 gal. daily. Later on it is

proposed to build a baffled tank for continuous
operation. Poule air lifts will effect the agi-

tation and furnish air. Settling will take
place in the last compartment which will have
a sloping bottom to return the sludge to the

agitating chambers through slots under the
baffles.

Eight papers were presented in the after-

noon on the subjects relating to the sanitary

destruction of valuable buildings would prob-
ably not be acceptable unless it offered satis-

factory compensation in the increase in real-
estate values.

Details of the competition may be obtained
by addressing the society at 119 E. Nineteenth
St., New York.

Contract Let for Main Canal of

Everglades Drainage Project
Twenty million cubic yards of earth excava-

tion are involved in a contract let March 8 to

the Furst-Clark Construction Company, of
Baltimore, for the construction of the St. Lucie
canal from Lake Okeechobee, Florida, to the
St. Lucie River. This the main unit of the
plan of the Everglades Engineering Commis-
sion for controlling the waters of the lake and
preventing their overflow into the Everglades.
The whole project, which includes the construc-
tion of a number of other canals from the lake
to tidewater, was outlined in the report of the

Railway Engineering Associ-

ation Convenes in Chicago
Discussion Centers on Work of Six Committees

—

Rail, Track, Roadway, Ballast, Iron and
Steel Structures and Economics of

Railway Location

Last year's record attendance was slightly
bettered by the sixteenth annual convention
of the American Railway Engineering Asso-
ciation, held in Chicago March 16-18, when
490 members and 238 guests were registered.

The healthy condition of the association was
clearly delineated in the address of W. B.
Storey, Jr., president of the association.

Mr. Storey, while reviewing
^ briefly the

year's events of interest to railroa'd engineers,
confined himself largely to the affairs of the
society. The society has increased its mem-
bership to 1236, a net gain of 89, and now
has about $17,000 in the treasury. Neverthe-
less there is urgent need of more funds, not

POULE AIR-LIFT AGITATING SLU»GE AT MILWAUKEE TESTING STATION AIR-DIFFUSERS PLACED IN SLOPING BOTTOM OF ACTIVATED SLUDGE TANK

conditions of Lake Michigan waters. E. D.
Rich, State sanitary engineer of Michigan, in

outlining the law under which he is working,
evoked expressions of surprise and congratu-

lation v/hen he stated that the source of his

finances was the general funds of the State
and the amount was not limited.

Dr. George B. Young, health commissioner
of Chicago and president of the organization,

presented data on bacteriological condition of

water from various Chicago intakes. Bac-
teria dies out rapidly in traversing the tunnels
a few miles to the inland pumping station.

H. S. Baker assistant city engineer, Chicago,
supplemented this paper with a description of
the sterilizing plants on the cribs installed by
the city. The question of a future meeting
place and the nomination for officers are left

to the secretary and president. Prof. E. Bartow
and Dr. Young.

Prizes for Plans for Facilitating

Street Traffic

Prizes of $300, $200 and $100 have been of-
fered by the Municipal Art Society of New
York, for the three best plans for engineering
changes to facilitate traffic at street inter-
sections.

Competitors may submit plans which con-
template the condemnation of any part of the
four adjacent blocks, the creation of new
streets, the changing of the level of streets or
any other radical departure from the present
street arrangements, although the financial
effect of changes in the streets is important
and any drastic change which would mean the

commission abstracted in the Engineering

Record of Jan. 24, 1914, page 119.

The St. Lucie canal, which is to be navigable,

will be 24 mi. long. At the lake end it will

have a bottom width of 120 ft. and depth of cut

of 14 ft. It will gradually widen out to a bot-

tom width of 160 ft. at the river end. The
greatest depth of cut will be 28 ft.

Isham Randolph, Marshall 0. Leighton and
Edmund T. Perkins constitute the Everglades
Engineering Commission. The above-men-
tioned report by the commission followed a
favorable finding in August, 1913, by F. C.

Elliot, acting drainage engineer.

Pan-American Scientific Congress to

Meet in December
The second Pan-American Scientific Con-

gress will open in Washington, D. C, Dec. 27.

This is in accordance with a resolution of the

first congress held in Santiago, Chili, in De-
cember, 1908. Among the sectional meetings
will be those devoted to "Conservation of Natu-
ral Resources, Agriculture, Irrigation and
Forestry," "Engineering," and to "Transporta-
tion, Commerce, Finance and Taxation."

Pennsylvania Runs Electric Test

Train in Philadelphia
An electric test train of two cars was run

March 18 over the Pennsylvania Railroad from
Bryn Mawr to Overbrook in the Philadelphia
electrified zone. The trip is reported to have
been entirely successful. Regular electric

service will be inaugurated about June 10.

only to finance various tests that different

committees recommend, but even to publish
the increasing volume of reports presented by
the committees. The "Manual" is to be re-

vised and reprinted as soon as possible, at an
estimated cost of $7,000, and the board of
direction also proposes to publish a general
index at an early date. The members of the
association are urged to enlist as many new
members as possible, while the committees
are asked to consider the opportunities for
reducing printing costs by condensing their
tabulated and other data as far as possible
by the use of such expedients as charts.

The investigations of the rail committee
have been conducted at the expense of the
American Railway Association. Partly on
account of the financial situation and partly
because of a feeling that the expenditures
thus far made have not borne the results ex-
pected, this support has been withdrawn,
which will necessitate the virtual stopping of
the work. Mr. Storey believes that if the
members, as engineers, will point out to the
operating people that any improvement, how-
ever small, in the matter of steel rails will
justify any expenditure that has been or may
be made, it may be possible to get further
assistance from the American Railway Asso-
ciation. He hopes such assistance may be
forthcoming within another year.
Mr. Storey also urged the membership to

use its efforts to bring about a change in the
fiscal year to coincide with the calendar year,
and thereby enable maintenance men to plan
their year's work intelligently.

Economics of Railway Location.—The con-
clusions of this committee were subjected to
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one of the liveliest discussions of the conven-

tion. Prominent in the discussion were L. C.

Fritch, of the Canadian Northern; A. S.

Baldwin, of the Illinois Central; G. J. Ray,

of the Delaware, Lackawanna & Western, and

Charles S. Churchill of the Norfolk & Western.

A. K. Shurtleff, office engineer of the Presi-

dents' Conference Committee ; Maurice Coburn,

of the Vandalia and J. deN. Macomb, Jr., of

the Atchison, Topeka & Santa Fe, brought in

a minority report on the economics of rail-

way location, as they could not agree with

the foot-ton method of calculating the fuel con-

sumed as referred to in the committee's con-

clusions 12 and 13. Conclusions 1 and 2 of

the minority report were accepted and the

necessary changes made.
RaiL—The committee came out strongly in

favor of the A. R. A. "A" section and its

recommendation that it be used as standard

for 90-lb. rail was adopted. No changes be-

low 90 lb. from the usual practice were

recommended.
Dr. P. H. Dudley, of the New York Cen-

tral, presented the results of an investigation

of transverse fissures, which had not yet been

presented to the committee. The conclusions

drawn by Dr. Dudley were that the coning of

the wheels and the shape of the tread is not

satisfactory and that there should be less

coning and a wider tread covering the full

width of the rail head. He also added that

he thought wheel pressures were too great,

not only for the wheel but also for the best

care of the rail.

Iron and Steel Structures.—A. W. Carpenter,

of New York Central, offered a motion that

the signal and bridge functions be interlocked

in such a manner that none of the functions

for opening can be performed until the signals

have been set at stop indication; also that

functions be interlocked with each other so

as to be performed in a predetermined order

both for opening and closing. C. E. Lindsay,

of the New York Central, offered a slight

amendment in the wording and the motion

was carried.

The committee's recommendation as to in-

creasing bridge clearances from 14 to 15 ft.

was defeated. W. H. Courtenay, of the Louis-

ville & Nashville, opposed the recommenda-
tion as a dangerous precedent to erratic legis-

lation. C. F. Loweth, of the Chicago, Mil-

waukee & St. Paul, and C. H. Cartlidge, of

the Chicago, Burlington & Quincy, also ob-

jected to the measure.
Track.—The committee strongly urged the

adoption of Dec. 31 as the end of the fiscal

year and asked the officers of the association

to communicate again with the American
Railway Association on the matter.

Mr. Lindsay, of the New York Central,

urged a drawing for the "Manual" showing
an interlocking slip switch which can be oper-

ated by hand before the interlocking is

complete.
Roadway.—John G. Sullivan, of the Canadian

Pacific, moved that the measurement of ex-

cavated material should be the original space
occupied, regardless of the classification. His
motion was carried. At the suggestion of
J. L. Campbell, of the El Paso & Southwest-
ern, the recommended width of roadway speci-

fied under general contract requirement was
referred back to the committee as not being
consistent with practice.

Ballast.—The motion of H. E. Hale, chair-
man, that the ballast sections recommended be
inserted in the "Manual" was lost. Hunter
McDonald, of the Nashville, Chattanooga &
St. Louis, led the opposition, stating that he
felt that there was no necessity for banking
the ballast up against the end of the ties and
that it was a detriment to the track. He
further said that as the ballast at the end of
the tie becomes clogged with any dirt it be-
gins to act as a pump, forcing the clay up
through the ballast and fouling it. The sec-

tions proposed, according to Mr. McDonald,
could only be carried out on roads having a
sufficient number of tracks to enable them
to shift the traffic while the section was being
introduced. He also stated that a great deal

of the foul ballast is due to the fact that it

has been tamped too much. Mr. Hale defended
the ballast section, saying that it was selected

because it could be made of gravel or cinders

and permitted adding a stone ballast at a

later date. He also said that the shoulder

was not so much for holding the track in line

as for thoroughly supporting the end of the

tie and preventing the ballast from kicking

from under the ends. Mr. McDonald answered
this statement, saying that if a 10-in. border

is left from the end of the tie at a level with
the bottom of the tie it will hold the ballast in

just as well. Mr. Lindsay, of the New York
Central, and J. R. Leighty, of the Missouri

Pacific, supported Mr. McDonald.
Other Committees.—The conclusions and

recommendations made by the remaining com-
mittees evoked slight, if any discussion, and
were approved.

In the Engineering Record of March 20,

page 374, may be found the abstracted re-

and that the proposed Chicago terminal zone

includes more track than the total miles of

electrified steam roads now in existence.

Charles S. Churchill, assistant to president,

Norfolk & Western Railway, stated that for

successful consideration a sufficient traffic

density was necessary. In the case of his road,

60,000 tons per day was considered the

minimum.

Fountain to Commemorate Comple-

tion of Engineering Work
An accompanying picture shows the Falls-

way Fountain, which has recently been erected

in Baltimore to commemorate the completion

of the Fallsway, an important municipal im-

provement which has been followed from time
to time by items and articles in this journal.

The improvement which the fountain com-
memorates represents an expenditure of ap-

FOUNTAIN COMMEMORATES COMPLETION OP THE FALLSWAY, BALTIMORE

ports of all the committees and in the news
section, page 382, the officers elected for the

ensuing year. Paul Didier, principal assistant

engineer, Baltimore & Ohio; Hadley Baldwin,

assistant chief engineer, Cleveland, Cincinnati,

Chicago & St. Louis; C, E. Smith, assistant

chief engineer, Missouri Pacific; F. E. Tur-
neaure, dean of engineers. University of Wis-
consin, and D. J. Brumley, valuation engineer,

Illinois Central, were elected members of the

nominating committee. C. E. Lindsay, division

engineer, New York Central, was elected a

director, by the board of direction, to fill the

vacancy created by the election of John G.

Sullivan as second vice-president.

Engineers Discuss Electrification

A discussion on the operating results of the

electrification of steam railroads taxed the

capacity of the rooms of the Western Society

of Engineers in Chicago, March 15, to their

utmost. George Gibbs, consulting engineer of

the Pennsylvania and Norfolk & Western
railways, and Edwin B. Katte, chief engineer
of electric traction. New York Central Rail-

road, presented papers dealing with the roads
with which they are connected. W. F. Mur-
ray, consulting engineer, New York, New
Haven & Hartford Railroad, and C. A. Good-
now, assistant to president, Chicago, Milwau-
kee & St. Paul Railway, sent in papers which
were read. Notes from Mr. Murray's paper
will be found on page 394.

Dean W. F. M. Goss pointed out that elec-

trification was only in the experimental stage

proximately $2,000,000. The Fallsway is now
one of the best lighted and most traveled

thoroughfares in the city and presents a won-
derful contrast to what it hides—an open
sewer through the heart of the city, lined with
ramshackle buildings. It has been transformed
into a broad boulevard. Calvin W. Hendrick,

as chief engineer, was in charge of the im-
provement.

Membership of Boston Society

Passes 1000 Mark
At the annual meeting of the Boston So-

ciety of Civil Engineers, held March 17, it

was announced that as the result of a recent

campaign the membership of the society has
been increased to more than 1000.

Chicago Engineers Discuss Commer-
cial Side of Profession

Subdivision 63, the engineers section of the

Chicago Association of Commerce, at a meet-
ing March 19 adopted the following five-plank

platform

:

1. To give the officers and the committees of

the association any desired assistance in shap-
ing public policy or the policy of the associa-

tion, on subjects where expert engineering
advice is necessary. 2. To carefully consider

engineering subjects in which the public is or

should be interested, and to prepare careful

unbiased statements for dissemination to the

press, through the proper officers of the asso-
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ciation, that the public may have a clear under-

standing of these subjects. 3. To place on file

with the association the section's records and

references, that upon application the outside

world may know that Chicago is the great

central market for engineering skill and

ability. 4. To furnish, when desired, a list of

engineers, experts in their lines, with a state-

ment of their experiences and of their charges,

to aid any fellow member in selecting the

proper man for work he may have in hand.

5. To give business to fellow members—all

other things being equal—and at all times to

strive for the advancement of the city and the

association.

The fourth plank was adopted with the pro-

viso that it be sanctioned by the ways and
means committee of the association.

Rumors Regarding New York Utility

Commission Appointments
Rumors in the New York papers say that the

Governor has under consideration the advisa-

bility of appointing Henry W. Hodge of Boiler,

Hodge and Baird, consulting engineers. New
York, and Kingsley L. Martin, former com-

missioner of bridges, New York City, to the

Public Service Commission of the First Dis-

trict. The present commissioners are under

charges and hearings thereon were held this

week.

License Law Approved Only as Third

Alternative

Only as a third alternative have the direc-

tors of the Western Society of Engineers ap-

proved the proposed license law for structural

engineers in Hlinois. The first measure men-

tioned in resolutions passed March 9 and the

one preferred is the repeal of the architects

license law, or its amendment in such manner
as to permit equal privileges to engineers and

architects. The second remedy suggested as

next desirable is to obtain the adoption of a

State building code that will secure the pro-

tection of the public without hardship either

to architects or to engineers. In the event that

neither of the above remedies can be brought

about, the board approves the action of the

committee in urging the passage of the bill, or

a modification of this bill regaining the essen-

tial provisions on which the committee has

been working for two years.

In the preamble of the resolution it is spe-

cifically stated that the board seeks no special

privilege for engineers and has serious doubts

of the wisdom of regulating engineering

through State license, as a general proposition,

but it believes that a special emergency exists

in Illinois and can be met only by additional

legislation.

Provisions of Bill

The bill provides for the appointment by the

Governor of a State board of examiners of

structural engineers composed of five members,
one of whom shall be a professor in the civil

engrineering department of the University of

Illinois. Applicants for examinations must
have six years' experience as a structural en-

gineer, two of which shall be in responsible

charge of work. A fee of $20 shall accompany
applications for examination, and if the exami-
nation be passed satisfactorily a further fee

of $.30 is required before the license is issued.

Persons engaged in the practice of structural

engineering in Illinois on the date of the taking
effect of the act shall be entitled to a license

without examination, upon making application

and paying a fee of $50. Structural engineers
licensed under the laws of any other State or

territory of the United States or any foreign
country, in which the requirements are equal to

those in Illinois, can receive licenses upon ap-
plication and the payment of a fee of $50,
without examination.
The act does not apply to draftsmen, super-

intendents and other employees working for
structural engineers duly licensed. Moreover,
it does not cover superintendents of construc-
tion of buildings employed and paid by the

owners, provided such superintendents act

under the supervision of a licensed structural

engineer.

The penalty for practising without a license

shall be a fine of not less than $10 and not
more than $200 for each and every offense.

Kvery licensed structural engineer who de-

sires to continue the practice of his profession
shall pay to the secretary of the examining
board $10 each year. The board shall have the
power of revoking licenses upon the showing
of due cause.

Frederick W. Taylor, Efficiency

Expert, Dead
Frederick W. Taylor, who died in Philadel-

phia, March 21, was the originator of the mod-
ern movement for scientific management in

Originator of Scientific Management
of Labor in Industrial Processes

FREDERICK W. TAYLOR

machine shops, the inventor of methods of

treating high-speed tools and the author of im-

portant technical papers. He was born in Ger-

mantown, Pa., in 1856 and was first employed
by the Midvale Steel Company in 1878. He
served successively in the capacities of gang
boss, assistant foreman, foreman of machine
shop, master mechanic, chief draftsman and
finally as chief engineer.

In 1889 he began his special work of re-

organizing the management of manufacturing
establishments and, from this time on, his life

was devoted principally to the simplification of

industrial processes to reduce costs and in-

crease outputs.

In 1900 he received a gold medal from the

Paris Exposition in recognition of his inven-

tion of the Taylor-White process for treating

high-speed steel tools, and in 1905 and 1906
he was president of the American Society of

Mechanical Engineers.
He is best known to civil engineers through

his collaboration with Sanford E. Thompson
on works on concrete. These are entitled "Con-
crete, Plain and Reinforced" and "Concrete
Costs." Among his other writings are "The
Art of Cutting Metals," "Shop Management"
and "The Principles of Scientific Manage-
ment."

Amend Oregon Paving Specifi-

cations

A bill has been introduced in Oregon to

assure open competition between patented
and non-patented pavements in all road con-

struction. The bill instructs the State engi-

neer to draw certain specifications for asphal-
tic concrete pavement that will not infringe

upon any patented pavement, and provides
that these specifications shall be furnished
free to each county of the State upon request.

When advertising for bids the county court
shall invite bids on these, together with any
other type of pavement that may be deemed
appropriate, whether patented or not pat-
ented.

Street Depression Proposed to Sepa-

rate Grades at Reading
Depression of Penn, Cherry, Franklin,

Chestnut and Seventh Streets in Reading, Pa.,
is proposed by Edmund B. Ulrich, city engi-
neer, and Emil L. Neubling, chief engineer of
the Bureau of Water, as the best means of
separating the grades of the streets from that
of the Philadelphia & Reading Railway. In
a report made recently to the Mayor and city

council they state that inasmuch as the rail-

road would not permit an ascending grade on
their down traffic elimination of the grade
crossings by changes in the track profile would
necessitate the extension of coristruction opera-
tions far beyond the city's limits and the city's

share of the expense would be almost pro-
hibitive.

Plans and estimates accompany the report.
Its authors state, however, that the elabora-
tion of the plan requires more study, time and
assistance than they can devote to it. They
recommend, therefore, that a proper study be
made by a commission of three, consisting of
a qualified engineer, experienced in the aboli-

tion of grade crossings, an architect and a
business man versed in local real estate values,
the commisison to be empowered to hire emgi-
neers and architects to prepare the necessary
plans and estimates.

Offers New York Track Rights to

Save Separate Extensions

Ralph Peters, president of the Long Island
Railroad, has notified the New York Public
Service Commission, First District, that it

will consider a proposition from the city for
trackage rights for the dual-system rapid-
transit trains from Corona, the present ter-

minus of the city-owned line, to and through
Flushing to Whitestone and to the city limits

at Little Neck over the tracks of the Long
Island Railroad. Mr. Peters estimates that it

would cost the city about $6,800,000 to build
extensions to Whitestone and Little Neck and
only $500,000 to build a connection between
the city line at Corona and the Long Island
tracks near Whitestone Junction. He sug-
gests a ten-year contract with the privilege of
renewal for the same period of time.

News of Engineering Societies

The Engineers' Club of Seattle has recently
been incorporated under the laws of the State
of Washington.

The Engineers' Society of Western Pennsyl-
vania will hold a meeting April 20. G. S.

Stickney, consulting engineer, will speak on
the Lake Erie and Ohio River Canal.

The Princeton Engineering Association held
a meeting at the Princeton Club, New York,
March 23. E. P. Goodrich, consulting engineer
to the president of the Borough of Manhattan,
spoke on city planning.

The Brooklyn Engineers' Club heard J.

Loewenstein, assistant engineer of the Ameri-
can Bridge Company, speak March 25 on the
construction of the arch span of the Hell Gate
Bridge in New York City.

The Detroit Engineering Society will hold a

meeting in that city April 22. H. M. Brincker-
hoff, of Barclay Parsons & Klapp, consulting
engineers, of New York City, will speak on
the Detroit traffic situation.

The Civil Engirceering Society of the Massa-
chusetts Institute of Technology held a smoker
in the Tecnnology Union March 16. P. H.
Newell, consulting engineer of the U. S.

^'



414 ENGINEERING RECORD Vol. 71, No. 13

Reclamation Service, spoke on irrigation en-

gineering.

The Engineers' Oub of St. Louis was enter-

tained by the Collimation Club of the same
city March 23. F. H. Newell, consulting en-

gineer for the U. S. Reclamation Service, spoke
on engineering and economic features of the

reclamation construction.

The Municipal Engineers of the City of New
York held a meeting at the United Engineering
Societies Building March 24. Louis Nixon,
consulting engineer to the president of the
Borough of Richmond, presented a paper on the

development of New York Harbor.

The Pennsylvania Branch of the American
Society of Engineers, Architects and Con-
structors elected the following officers at a
meeting held March 20 at Philadelphia: Chair-
man, Col. John M. Carson, Corps of Engineers,
U. S. A.; first vice-chairman, Oliver R. Barry;
second vice-president, Manton B. Hibbs; secre-

tary, T. H. Boorman. A resulution authorizing
the secretary to apply for affiliated member-
ship with the Engineers' Club of Philadelphia
was also voted upon and passed.

The Boston Society of Civil Engineers held
its annual meeting at the Boston Society club
March 17, at which the following officers were
elected for the ensuing year: President, Charles
R. Gow; vice-president, R. E. Curtis; secre-

tary, S. Everett Tinkham; treasurer, Frank O.
Whitney; directors, E. M. Blake and G. C.

Whipple. The Desmond Fitzgerald Medal for
the best paper read during the past year was
awarded to J. R. Worcester. F. H. Newell,
consulting engineer of the U. S. Reclamation
Service, lectured on the engineering and eco-
nomic results obtained by the U. S. Reclama-
tion Service.

Personal Notes
Joseph R. Thatcher, county engineer of

Warren County, New Jersey, was recently
elected president of the New Jersey State
County Engrineers.

James A. Smith has assumed the presi-

dency and active management of the Cleve-

land Engineering Construction Company,
Cuyahoga Building, Cleveland.

C. A. Stephens, formerly assistant engi-

neer of the Texas City Transportation Com-
pany and the Texas City Terminal Company,
has been appointed chief engineer.

Francis Mason, of Mason, Hilton & Com-
pany, engineers and contractors, of New
York City, was recently elected president of
the Association of Harvard Engineers.

Alfred D. Flinn, deputy chief engineer of
the New York City Board of Water Supply,
has been elected one of the vice-presidents of
the Association of Harvard Engineers.

Arthur L. Mullergren, consulting engineer,

of Poteau, Okla., has become connected with
the organization of Benham Engineering Com-
pany, consulting engineers, of Oklahoma City,

Okla.

Harold E. KetcHum, lately in charge of
viaduct construction in Kansas City, Mo., has
been appointed superintendent of construction
in charge of the Detroit-Superior high-level
bridge in Cleveland.

Guy E. Tripp, chairman of the board of
directors of the Westinghouse Electric &
Manufacturing Company, was also appointe4
a member of the Federal Trade Committee of
the Chamber of Commerce' of the United
States.

A. A. Matthews, formerly assistant engi-
neer maintenance of way of the Missouri,
Kansas & Texas Railway, has been appointed
engineer of maintenance of way succeeding
L. F. Lonnbladh, promoted, as noted elsewhere
in these columns.

J. E. Root, formerly office engineer on the
sewage investigation work being conducted by
the Public Works Department of Ciminnati,
has been appointed designing- engineer. Mr.
Root was appointed to his ponlMon in the
sewage investigation division in Api 1, 1!)' v.

Charles Warnock has been appointed man-
ager and treasurer of the Montreal office of
Robert W. Hunt & Company, engineers, suc-
ceeding Charles C. Whittier, who has been
transferred to the company's Chicago office.

Mr. Warnock's appointment will be effective

April 1.

E. J. Miner, assistant city engineer of Cin-
cinnati, has resigned to accept a position in

the Buffalo office of the International Joint
Commission. Mr. Miner has been engaged in

engineering work since 1907, and has had
much to do with sewer desig^n and construc-
tion during that period.

Charles R. Gow, who was recently elected
president of the Boston Society of Civil Engi-
neers, is a graduate of Tufts College, and has
been engaged in engineering practice and con-
struction work since 1893. Among other works
he constructed in the capacity of contractor
is the filtration plant in the city of Springfield,
Mass.

Ernest M. Merrill, civil and mining engi-
neer, of Beckley, W. Va., has been appointed
to open a branch office in Mullens, W. Va.
J. P. Irwin is resident engineer in charge of
this office, the purpose of which is to handle
engineer work for the many new coal-mining
operations that are developing in the vicinity
of Mullens.

Col. Henry Jervey, Corps of Engineers,
U. S. A., has been assigned the general super-
vision of the Government river improvement
service from Pittsburgh to the southern ter-

minus of the Ohio Division. This includes the
supervision of the district covering the Mus-
kingum, West Virginia and Kentucky Rivers,
which has lately been in charge of General
Sibert.

William L. Saunders, president of the In-
gersoll-Rand Company, of New York City, has
been appointed a member of the Federal Trade
Committee, which will act in co-operation with

.
the new Federal Trade Commission of the
Chamber of Commerce of the United States.
Earlier in the year, as announced in these
columns Feb. 27, Mr. Saunders was elected
president of the American Institute of Mining
Engineers.

Frank C. Tolles, assistant engineer for the
sewerage division. Public Service Depart-
ment, Cincinnati, has been granted a year's
leave of absence to accept an appointment as
district engineer in the Buffalo office of the
International Joint Commission engaged in

making studies toward the elimination of the
pollution of the Great Lakes. Mr. Tolles was
graduated from Cornell University in 1905,
and since then has been engaged in various
branches of the civil engineering profession,
but principally in connection with the design
and construction of sewers.

L. F. Lonnbladh, formerly engineer main-
tenance of way of the Missouri, Kansas &
Texas Railway, has been appointed chief en-
gineer, with headquarters at Dallas, Texas.
Mr. Lonnbladh was born in Boras, Sweden,
and was graduated from the Boras Technical
College in 1898. For a few years he was
engaged in railroad work in Europe, coming
to this country in 1902 as office engineer for
the Tennessee Construction Company. He
entered railway service in this country as an
assistant engineer for the Tennessee Central
Railroad and attained the grade of superin-
tendent on it in 1905.

j
Edward Wegmann and A. G. Hillberg have

become associated as consulting eng^ineers,

specializing in hydraulic work. Mr. Wegmann
was for many years connected with the con-
struction of the Croton waterworks for the
city of New York and was the last chief engi-
neer for the Aqueduct Commissioners of the
same city. Later he was appointed consult-

ing engineer of the Department of Water
Supply, Gas and Electricity of the city of
New York. Mr. Hillberg has, for the past
two years, been an associate editor on the
staff of the Engineering Record, and had pre-
viously been connected with several large
hydroelectric developments.

C. R. Rockwood, chief engineer of the Im-
perial Irrigation District, has been selected

as superintendent of the Volcano Lake works
in connection with the flood-prevention con-
struction that has been started in the Imperial
Valley, as noted in this journal March 13.

Mr. Rockwood has been engaged in engineering
work since 1881. For nine years he was on
railroad location and construction. He was
then for a short period deputy city engineer
of San Francisco, leaving this post to enter
the service of the U. S. Geological Survey on
irrigation work.

T. McLean Jasper, a sanitary engineer of
Chicago, sailed March 26 for England to join
Kitchener's army. He was graduated from
the University of Illinois in 1911. With Alvord
& Burdick, consulting engineers, Chicago, he
assisted in making waterworks valuations,
hydroelectric tests, and in preparing Mr. Al-
vord's expert evidence on the New York
sewage pollution case. In 1913 he was assist-

ant examiner of efficiency in the bureau of
efficiency. Civil Service Commission. His
most arduous task was the development of
plans and construction of the temporary gar-
bage plant in the Chicago Health Department.
Recently he has been doing efficiency work in
the Board of Health.

Obituary Notes
F. H. Hambleton died in Baltimore March

19. He was for many years chief engineer
of the Consolidated Gas, Electric Light &
Power Company, of Baltimore.

Walter A. McFarland, formerly superin-
tendent of the Water Department of Wash-
ington, D. C, died in that city March 17. His
first engagement along engineering lines was
as assistant engineer on river and harbor
work in New York City in 1888. The prin-
cipal work of his lifetime was the rearrange-
ment of the entire water distribution system
of Washington soon after he entered the ser-

vice of the water department in 1896. Since
that time he has had charge of the design,
construction and maintenance of all later addi-
tions to the system.

Charles Francis Adams, publicist, and
authority on railroad administration, died
March 20, in his eightieth year, at his winter
home in Washington, D. C. Mr. Adams was
a pioneer in railroad regulation, being a
member of the Massachusetts Board of Rail-

road Commissioners from 1869 to 1879. From
1877 to 1890 he was Government director of
the Union Pacific Railroad, and during the
last six years of that period was president of
the road. He was recognized as a deep
thinker, and wrote on a variety of topics.

Among his discussions of railroad matters are
"Chapters on Erie, and Other Essays" and
"Railroads, Their Origin and Problems."
Last fall he addressed an open letter to Presi-

dent Wilson deploring the present trend of
railway regulation and pointing out the
urgent necessity of increased freight rates to

save the railroads from disaster.

Civil Service Examinations

Examinations Previously Announced

See Eng.
Date Record

April 28-29—Surveyor - draftsman,
U. S. Government serv-

ice, salary $1200-?1500..Mar. 20
April 3—Junior assistant in the

engineering depart-
ment. New York State.. Mar. 13

April 14—Civil engineer and
draftsman; copyist

draftsman, Navy De-
partment; mechanical
draftsman, Panama
Canal Service ; ship

draftsman. Navy De-
partment; topographic
draftsman, Panama
Canal Service; en-

gineer, Indian Service;

United States Feb. 6
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Unit for Maintenance Cost

HIGHWAY engineers need not be told

that the practice of figuring mainten-

ance costs on a square yard basis is unsatis-

factory, for it takes no account of the

traffic which the surfacing has borne. The
ton-mileage system offers a correct basis,

but so far as this journal knows has been

applied only to a very limited extent in

this country. Once the principle is clearly

understood the data and computations

needed are apparent. Realizing the unsat-

isfactoriness of the former maintenance-

cost system the Office of Public Roads has

used the ton-mileage basis on the Rockville

Pike experimental section and the details

of the data obtained, the tabulations made
and the computations for the final figures

are given in an article by Messrs. James
and Reeve on page 418 of this issue. High-

way engineers the country over will find

the discussion of much interest.

Calling the Spade

IF clippings from Iowa papers are to be

trusted, there is an excellent chance that

in that State shortly a spade will be called

a spade and that the offering by material

men of commissions to engineers who will

recommend their products will be termed
what it really is—bribery. It appears that

there have come into the hands of the State

Highway Commission letters received by

various county engineers from dealers,

principally in piling and timber, offering

them commissions on material purchased'

by supervisors on their recommendation.

The letters are to be offered to the proper

grand juries by the State's legal officers,

the deputy attorney-general considering

that the offer of commissions to influence

the acts of the engineers constitutes an at-

tempt to bribe. We wish the attorney-

general of Iowa every success in his efforts.

Nothing would help so much to kill this

highly objectionable practice as to bring it

under the bribery statute.

Efficiency Through Long Service

< ill TOST of the principal engineers and

IVX assistants have been in the service

of the Commonwealth for over 10 years."

This sentence from Colonel Sohier's report

on the work of the Massachusetts Highway
Commission for 1914 could well be made
the text of a sermon on efficient organiza-

tion for road-building. It may explain, in

part at least, why Massachusetts roads are

held in such high regard by engineers

throughout the country. They are, first of

all, the product of a stable organization and
a definite, continued policy. One of the

common curses of State work and city work
is the change in the engineering personnel

which politicians are able to control in some
localities. No State highway system can

ever be developed to its limit of effective-

ness if the planning of routes and the actual

building of the roads are turned over to

new men, periodically, in payment for polit-

ical debts. It is expensive to educate

highway engineers. In the art of road-

building, particularly, long experience is

needed for effective work. When the nov-

ice eventually "finds himself," his value

is incalculable and under no circumstances

should he be replaced just when he is in

a position to repay the State for the years

of training which it has given him. Every
executive realizes the value of the seasoned

man and strives to retain his services.

Massachusetts has thoroughly learned this

important lesson, with the result that she

can put all of her funds into the roads,

instead of into the education of engineers,

certain to depart very shortly for other

fields.

Asphalt Block Pavements

OBJECTION has been made to the state-

ment in this journal of Feb. 13, page

203, that asphalt block pavement has "been

eliminated from among the standards for

the Borough of Manhattan," New York
City, said statement being taken from a

report of the former chief engineer of the

Bureau of Highways of that borough. The
statement is declared false, first, because

the Board of Estimate has designated as-

phalt block as both a "permanent" and

"preliminary" pavement for the whole city

of New York, and, second, because the

same board this year refused to accept

a recommendation adverse to asphalt block

and authorized the pavement to be used.

Asphalt block may be used, either for

original paving, on petition of the property

owner to which class of work the resolu-

tions of the Board of Estimate above cited

alone apply, or for repaving, at the volition

of the Bureau of Highways, though the

amount used in Manhattan has, in pursu-

ance of the policy of the bureau under Mr.

Durham's regime, been gradually decreased.

The Engineering Record has been in-

formed that the policy of the new adminis-

tration of the bureau as to asphalt block

differs from that of its predecessor, in so

far that asphalt block is considered a stand-

ard pavement and that standard specifica-

tions therefor will be prepared.

Screw Spikes Prove Satisfactory

INASMUCH as railroad engineers are not

as yet of one mind as to the value of

screw versus cut spikes, the observations

of G. J. Ray, chief engineer of the Dela-

ware, Lackawanna & Western Railroad,

after a five-year trial of screw spikes, should

interest all railroad men—for the cut spike

certainly leaves much to be desired. Space
limitations do not permit the reproduction
in its entirety of Mr. Ray's paper, which
appears in the "Bulletin" of the American
Railway Engineering Association. The ab-

stract on page 430, however, quotes some
of his general observations, by which it

is seen that some of the difficulties antici-

pated have never materialized, that on the

other hand the screw-spike has in several

respects proved more effective than the cut

spike, and that the Lackawanna has no
doubt of the ultimate success of its under-

taking. Mr. Ray's forty summarized con-

clusions cover not only the spikes, but also

the holes therefor and the ties and tieplates,

and include precautions to be observed in

the use of screw spikes. Those who are

inclined to condemn the innovation should

consider whether these precautions have
not been violated. Some will contend that

under the densest traffic the difficulties can

not be overcome, but few roads need worry
on that score if the newcomer can endure

the traffic of the main line of the Lacka-

wanna.

Legislators Need Road Instruction

ROAD schools for town and county offi-

cials, being held in increasing number
in all parts of the United States, have had
such a good effect in spreading sound doc-

trine on construction and maintenance that

a broadening of their scope would be highly

desirable. Why not a road school for legis-

lators? Rhode Island might be a good
place to inaugurate such instruction. Here
the Legislature is in the habit of passing

upon the appropriations for road construc-

tion in May of each year. No worse time

could be selected, for the chief engineer

of the State Board of Public Roads must
wait until the construction season is a

couple of months old before he can know
with certainty what work he will have to

do. Then everything must be rushed

through to take advantage of the remain-

ing time before cold weather comes. As
a matter of fact the Rhode Island Legisla-

ture, in its wisdom, made no appropriation

at all for new work last year, although a

limited amount of money for maintenance

was available from automobile licenses.

This is false economy. The State has

many miles of excellent bituminous roads

and needs others. It must resurface the

older routes from tinle to time. By delay-

ing action on the appropriations until work
everywhere else is already well advanced

the Legislature imposes a heavy handicap

on the State's highway department. Bids

are sure to be higher when contractors are

already loaded with a comfortable amount
of work," while the class of contractors may
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not be of as high a grade as if the contracts

were placed earlier. The number of bidders

will also be less. It is time for Rhode Is-

land to handle its road-building on a more

reasonable basis.

Let the Careless Pay

COMMENTING upon the suit brought

by the Fire Commissioner of New York

against the Greenwood Cemetery Com-

pany for recovery of the cost of putting out

a fire in a building where the orders of the

Fire Prevention Bureau had not been

obeyed, the Engineering Record expressed

the view that engineers could aid in bring-

ing home to owners their responsibility in

safeguarding against spread of fire. The
case in question has attracted widespread

attention, and now, with it as a text, the

National Fire Protection Association has

issued a twenty-four page pamphlet en-

titled, "Individual Liability for Fires Due
to Carelessness or Neglect." It strong-

ly recommends that State laws be passed

making those responsible for fires liable

for damage to their neighbor's prop-

erty, and for the costs of extinguish-

ing the blaze. The association points

out that for twenty years it has been

laboring to reduce the easily preventable fire

waste and that for five years it has had the

active cooperation of national organizations

of engineers, architects and manufacturers.

Despite this propaganda the results are dis-

appointing. Engineering standards bearing

on every phase of fire protection and fire

prevention have been prepared and, in a

form suited to popular comprehension, have

been freely distributed. Nevertheless, the

public remains indifferent. These means,

then, having failed the association now pro-

poses that the State touch the "pocket

nerve" by making every owner responsible

for the fire losses which his neglect may
entail upon his neighbor. The principle is

sound and it is hoped that the New York
case, still in litigation, will be decided in

favor of the city by the ultimate court and
that the decision may stimulate other States

to pass similar laws.

Comprehensive Planning

RECENTLY this journal published com-
ments on a paper by Professor Swain,

the import of which was that the engineer
needs to take a wider outlook, to get away
from the narrowing details involved in the

mathematics of design, and see his prob-

lems in a broader light. Preliminary in-

vestigations into almost every important
engineering subject and the consideration

of alternative solutions have a tendency to

give this broadness of vision, but probably
no engineering problem requires a broader
outlook, a consideration of more varied

factors and better judgment than the lay-

ing out of urban transit facilities. Much,
therefore, that is presented in the abstract

on page 427 of the report of Barclay Par-
sons & Klapp on the transit needs of De-
troit may to some seem to be outside of the

province of the engineer. Nevertheless,

the various factors are all elements in a

large engineering enterprise. A perusal of

the full report would show still more strik-

ingly the many sidedness of the problem

—

the study of each route in order that it

may be changed to minimize conflict with

others; differences in transit needs of

transient and habitual travelers; analysis

of the probable business of a subway, the

transfer arrangements of feeding lines and

the division of return ; and, finally, broad

questions of public t>olicy, such as the justi-

fication of the expenditure by the city of

money that will not earn interest in order

to preserve good and ameliorate bad condi-

tions in the distribution of its residential

population. It is not given to all to engage

in work of so broadening a character and,

in fact, such work requires special fitness

and aptitude. Nevertheless, it is of a type

offering large opportunities for those with

the necessary native qualities who will pre-

pare themselves for it. The .same broad

planning, though with fewer and less com-

plicated factors, is needed in the prelimi-

nary investigation for other engineering

enterprises. Far more important than the

results obtained by slide rule and formula

or the success of a new type of subway con-

struction, are the adequacy of the system

and its details for the operating require-

ments and the needs of the population and.

above all, the ability of the enterprise to

maintain and amortize itself and produce

a proper return on the investment.

Compression Formulas for Metal

Columns

FROM the preliminary draft of that part

of the revised building code of the city

of New York which relates to working

stresses, it appears that the proposed

changes, insofar as metal columns are con-

cerned, involve the elimination of refer-

ence to wrought-iron columns, a substan-

tial reduction in the working stresses for

cast-iron columns, with no changes in those

for steel columns. The proposed adherence

to straight-line formulas, in connection

with the working stresses for both steel

and cast-iron columns, is commendable, and

affords an example which may wisely be

followed by the building departments of

other municipalities, and, in fact, by struc-

tural engineers in general.

Before commenting on the values of the

proposed constants in these straight-line

formulas, the occasion seems opportune for

presenting—at the risk of threshing over

some old straw—certain phases of the com-

pression formula question in their strictly

practical aspects. In an engineering, as

distinguished from a purely theoretic

sense, it would be a desirable step forward

if an end were made of the multiplicity

of. compression formulas now in use, by

recognizing, as has been done in some of

the best recent specifications, first, that a

constant working stress may properly be

prescribed for slenderness ratios up to a

certain limit, and second, that beyond this

limit, and within the range of slenderness

ratios allowable in practice, the straight-

line formula may appropriately be given

preference to any other.

The arguments in support of this posi-

tion may be set forth as follows:

Short Columns.—The fact is well estab-

lished that a short column, consisting of a

single rolled shape, or a riveted assemblage
of plates and shapes, is apt to fail initially

by local buckling rather than by bending
as an integral whole. The limiting slender-

ness ratio for failure of this character

may be placed roughly at from 25 to 40,

its value in any given case depending on
various influences, but chiefly on the degree

to which the metal throughout the cross-

section derives lateral rigidity from its own
thickness or from the support of adjacent

parts. Rolled or built sections should be

so designed that local buckling will not

occur in short columns until loads well

above the elastic limit are reached, and
that it shall not be the initial cause of

failure of long columns. For all practical

purposes, therefore, the elastic limit of the

material may be regarded as the life limit

of short columns. For that reason, and be-

cause there is no known relation, in theory

or experiment, between the slenderness

ratio and ultimate strength of a short col-

umn, the practice of prescribing a constant

working stress for slenderness ratios up

to 30 or 40 is entirely logical.

* In the specifications of the American
Railway Engineering Association this limit

is conservatively fixed at 29, through the

provision of a maximum limit of 14,000 lb.

per square inch in the application of the

straight-line formula 16,000— 70i/r. In

these specifications the chief principles

governing the design of the cross-section

are, first, that the thickness of web plates

shall not be less than one-thirtieth of the

distance between its connection with the

flanges, and second, that the ratio of width

to thickness of outstanding flanges shall

not exceed 12. In some specifications con-

siderably higher values are assigned to

these two ratios. The first has its origin

in Hodgkinson's tests of 4 and S^-in.

square tubular sections, dating back to the

middle of the last century. Comprehensive

tests for establishing both ratios are much
needed. It is to be hoped that these fea-

tures will receive due attention in the

experimental investigation of the proper-

ties of steel columns now in progress at

the Bureau of Standards under the joint

auspices of the American Society of Civil

Engineers and the American Railway En-

gineering Association.

It is important to recognize, in that con-

nection, that the proper limiting ratios to

prevent premature local buckling may be

expected to be considerably lower for alloy

steels than for structural carbon steels,

since the former possess,much higher elas-

tic limits for the same moduli of elasticity.

In the absence of tests these limiting ratios

for alloy steels are purely conjectural. In

view of the rapidly increasing use of alloy

steels, it is highly desirable that these

limits should be authoritatively established.

Long Columns.—For main compression

members the maximum permissible slender-

ness ratio is commonly fixed at 100, and

rarely above 120, the latter being the upper

limit in the building code of New York
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City. For a range of slenderness ratios,

beginning at 30 or 40 and running up to

100 or 120, the straight-line compression

formula is preferable to every other type

and deserves to come into universal use on

sheer merit, first because it is of the sim-

plest form, and second, because it yields as

close an average agreement with any re-

corded experimental values as any other

formula. The claim that the Rankine-Gor-

don formula is rational, and, therefore,

superior to the empiric straight-line for-

mula is not only fallacious, but, within

the above range of slenderness ratios, that

formula represented graphically is prac-

tically coincident with a straight line, nor is

there any inherent reason why the slight

differences should be interpreted in favor

of the Rankine-Gordon formula. Moreover,

these differences are utterly insignificant in

relation to the influence of such unavoidable

factors as differences in end conditions,

slight but unavoidable eccentricity of load-

ing, initial stresses in rolling and riveting,

variations in the moduli of elasticity, de-

partures from perfect alignment, etc.

The only rational formula for columns is

Euler's, and, for familiar reasons, that is

applicable only to ratios of slenderness far

beyond the above mentioned limits.

Very Long Columnx.—For wind bracing

and subsidiary members not subject to live

loading, the permissible limit of slender-

ness ratios is sometimes extended to 150

or 200. In fact, in the design of metal

towers for electric transmission lines the

limit has at times been carried to 300 or

more. The propriety of using a higher

limit than 200 under any circumstances

may well be questioned, but even up to

that limit no single set of constants in the

straight-line formula would probably meet

the requirements satisfactorily for the en-

tire range from 30 to 200.' In that case,

recourse may readily be had to a second set

of constants for slenderness ratios from

100 or 120 to 200. Graphically, the field

would then be covered by a segmental line

with straight elements, of which the first

would be horizontal, and the other two

inclined, the third having a smaller inclina-

tion with the horizontal axis than the

second.

Constants for Stright-Line Formulas.—
The selection of a basic value for working

stresses in steel columns may be approached

in the following manner: The working

stress in tension, after the live-load stresses

have been increased for impact, may be

placed at about one-fourth the ultimate

strength, or one-half the elastic limit of

the material. The basic value for com-

pression formulas, that is to say, the con-

stant working stress for slenderness ratios

up to 30, should be somewhat lower than

the working stress in tension, and it may
be doubted that this ratio should be allowed

to exceed eight-tenths. For a tensile work-

ing stress of 16,000, this would mean a

maximum working stress of, say 13,000 in

compression. In the A. R. E. A. specifica-

tions the maximum working stress is placed

at 14,000. In the specifications of the De-

partment of Bridges, of New York City,

the first constant in the straight-line form-

ula is 12,000, and in the building code of

New York City, 15,200. For l/r = 30, the
working stresses from these formulas are

11,100 and 13,500 respectively.

Concerning the value of the second con-

stant in the straight-line formula, there is

much more room for legitimate difference

of opinion, owing to the absence of com-
prehensive test data. This accounts for

such values as 70, 30 and 58, respectively,

in the three specifications just mentioned.

It would seem, however, that until more
extensive and reliable data are available,

the A. R. E. A. formula may well be adopted

in the revision of the building code, but

with a maximum working stress of 13,000

instead of 14,000 lb. per square inch.

Cast-Iron Columns.—In the present build-

ing code, the formula for cast-iron col-

umns is 11,300— 30 l/r. In the proposed

revision the formula is 9,000— 40i/r. The
maximum slenderness ratio is 70 in both

cases. The ultimate strength of cast-iron

columns, according to the Watertown Ar-

senal tests of 1887-8, is represented con-

servatively by the formula 34,000— 88 l/r,

but the tests made a* Phoenixville in 1897,

after the failure of the Ireland building,

indicated that the values by this formula

are on the average too high by about 8 per

cent, and that they are more closely repre-

sented by the formula 31,000— 80// r.

With a safety factor of 4, this would lead

to the formula 8,000 — 20 (r for working

stresses. The values by this formula, in

comparison with that in the proposed revi-

sion of the building code, would be some-

what lower for the smaller length ratios,

and somewhat higher for the larger ratios.

The proposed reduction in the present

working stresses for cast-iron columns is

doubtless in the right direction, although

it may be questioned whether, in view of

the unreliable character of the materia!

in comparison with steel, a further reduc-

tion of at least 10 per cent would not be

amply warranted.

Tendencies in Submarine Design

ENGINEERS the world over are watch-

ing with intense interest the work of

submarines in the European war, for never

before has there been so large an oppor-

tunity to try out various designs of this

type of craft. If the present censorship

continues it will be necessary to wait until

the termination of hostilities before the

merits of specific types of submersible

boats are made public. Then, indeed, tech-

nical literature will be enriched in many

ways not now possible, but in the meantime

much may be said about submarines as de-

veloped through long and arduous experi-

mentation, and tendencies in their design

may be examined in a general way. The

limitations of these craft are but little ap-

preciated by the public.

One of the most exhaustive discussions

of the development and status of the sub-

marine boat which has been given to the

public since the outbreak of the war was

contributed in a recent lecture before the

Society of Arts at Boston by Prof. William

Hovgaard of the Massachusetts Institute

of Technology. Contrary to popular ideas,

the conception of submarine navigation is

an old one and boats of this kind have been

built and operated fairly successfully sev-

eral times during the last 140 yr., the origi-

nal development, in fact, going back to the

seventeenth century. Like many other de-

vices, the submarine is the work of many
men extending over long periods, and even

to-day it is a long way from anything like

complete standardization.

It is practically impossible, even to-day,

to write specifications for a "standard" sub-

marine, and it goes without saying that

every month's experience at present is prov-

ing immensely instructive to naval engi-

neers charged with the design and handling

of these weapons. From small early sizes

they have been developed to maximum dis-

placements of 1000 to 1200 tons; the sur^

face speed has risen to 20 knots in the

latest types laid down, and a submerged

speed of 11 knots practically doubles the

under-water effectiveness of the craft of

only a few years ago, or will do so as soon

as the latest designs of which anything is

known can go into service. The problems

of securing proper buoyancy, quick con-

trol of submergence, accurate steering and

observation, larger cruising radius, any-

thing beyond barely endurable working con-

ditions for crews, and the slightest measure

of self-defence against bomb-dropping sea

planes and torpedo boats equipped with

rapid-fire guns are difficult beyond the lay-

man's conception.

Some of the best thought of the naval

engineering profession is now being de-

voted to the possibility of unifying the

motive power of the submarine, doing away
with the oil engine and the battery-driven

electric motor, and perhaps substituting an

ordinary boiler with oil fuel for the surface

and the so-called secondary "soda boiler"

when operating below. Whether the steam

turbine will drive the internal combustion

engine and the electric motor out of the

submarine field cannot be definitely an-

swered today in view of the weight, space

and chemical difficulties of proposed sub-

stitutes, but the work of the next few years

will be full of interest in this connection.

Many changes are afoot in submarine de-

sign, notably the more minute subdivision

of the hull to withstand the maximum water
pressure likely to be encountered ; the modi-

fication of the cross-sectional shape to

secure different results in the way of sta-

bility, handling, fuel and air storage; the

perfection of signalling apparatus for use

under water; increased power of offen-

sive; arrangements permitting mine-laying;

equipment with light armor and with light

guns in disappearing mountings; the use

of two and three propellers and the refine-

ment of trim and directional control. Like

the modern air-craft, the submarine is im-

mensely valuable within its limitations, but

a vast amount of constructive work is still

necessary before this interesting naval

auxiliary can seriously threaten the com-

mand of the ocean by the most powerful

battleships, dangerous though it is in the

more confined waters of seas in fairly close

touch with its base.
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Maintenance Cost System Used on U. S.

Experimental Road
Ton-Mileage Basis Adopted as More Satisfactory Than Square-Yard
Unit—Comparison of American and European Traffic Coefficients

By E. W. JAMES
Chief of Maintenance

and C. S. REEVE
Chemist

Office of Public Roads, Washington

THE MAINTENANCE of the experi-

mental road built in 1913 by the U. S.

OflSce of Public Roads on the Rockville Pike
near Washington has provided an excellent

opportunity to secure exact maintenance
costs on seven different experimental sec-

tions, and has resulted in the development
of a system of maintenance cost records
to obtain ton-mileage figures.

The complete details of these experiments
were published in Bulletin 105 of the De-
partment of Agriculture, but a short resume
is given for the purpose of rendering more
intelligible the discussion, which applies the
system to this road as an example.

Rockville Pike Treated with Bituminous
Coats

The Rockville Pike was a macadam road
originally constructed with quartzite and
patched with limestone from time to time.
At the time of the experiments it had be-
come rough and badly worn, which made
resurfacing necessary before the application
of any surface treatments. The old surface
was therefore broken up, scarified, reshaped
and rolled, after which from 3 to 31/2 in. of
new limestone was added and the surface
was finished as waterbound macadam. The
road was graded 25 ft. wide in both cuts
and fills, and the surface of the finished

macadam had a width of 15 ft. and a crown
of 0.6 in. per foot. The portion included
in the first three experiments was completed
in July, 1913, and the remainder in October,
1913. Surface treatment began with Ex-
periment 1 on Sept. 5 and continued in the
order of experiment numbers until Dec. 5,

when No. 7 was completed.
The surface of the macadam was thor-

oughly swept with a horse-drawn street
sweeper, and any hard cakes were removed
with shovels. All applications were made
at the approximate rate of 0.5 gal. per
square yard, with 600-gal. horse-drawn dis-

tributors equipped with gasoline pumps,
which developed about 40 lb. pressure at
the nozzles. The applications were imme-
diately covered with either dustless trap
rock screenings passing a %-in. screen or
pea gravel passing a %-in. screen and free
from any appreciable amount of sand pass-
ing a 10-mesh per lineal inch screen. The
trap rock was used on the south half of
each experiment and the gravel on the north
half.

In Experiments 2, 3 and 7, products
adapted to cold application were used, al-

though owing to the lateness of the season,
it was necessary to warm them slightly.

The products used in Experiments 1, 4, 5
and 6 were viscous fluid products which
were heated to an average temperature of
about 200 deg. Fahr.
The cost per square yard of each form

of treatment is shown in Table 1.

Traffic Census

A traflic census has been taken system-
atically every 13 days, and this system of
census will be continued during another sea-
son according to present plans. To express

the cost of maintenance in some way that
would not only be comparable as among the
various sections of the present experimental
road, but also with other experimental roads
that might later be constructed, a study was
made of the various methods of correlatirg
traffic and maintenance costs. None cus-
tomarily used were considered satisfactory.

The method of stating vehicles or tons

would indicate a lower traffic in the direc-

tion of heavy haul and a higher traffic in

the direction of light haul. Under such
conditions, the width of road could be
increased and the resulting traffic index
would change, but the cost of maintenance
would not change proportionately, and
might change very little.

European Traffic Coefficients

The system of traffic coefficients some-
times used in Holland gives an abstract
figure. The method of reducing traffic to
"collars" or "yokes," as used in France and
Austria, serves to give a concrete figure,

but unless a further conversion to tonnage
is made, it is no better than the vehicle

count.

If the type and relative effect of traffic

are considered in the reduction of the cen-
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per yard or foot of width is misleading,
and this is specifically the case on some sec-

tions of the experimental roads now under
observation by the Office of Public Roads.
Wherever traffic in two directions is

markedly different in quantity or weight,
the road wears much faster on the side

bearing the heavier traffic. There are spe-

cific instances of this on the experiments
now under observation, where, especially on
hills having the direction of heavy haul up
hill, the road wears much faster on the right
side than on the left. Some level sections

also demonstrate a tendency for traffic to

select and follow a beaten path, particularly

where the road is wider than the traffic re-

quires. This fact holds true on both bitu-

minous macadam and cement concrete. A
traffic figure per yard of width in such cases

sus count to "collars," and if the studies

have been sufficient to arrive at accurate
conversion factors, an expression for the
tonnage can be found, and then this method
of expressing traffic is excellent.

Difficulties

But as stated hereafter, the difficulties

and inaccuracies of this method are so many
that its practicable use is open to much
question.

In the United States, even in small areas,

no such adequate studies have been made;
and for that reason the method of "collars"

was not considered satisfactory. Further,
it now appears very doubtful if any studies

can be made that will produce sufficiently

accurate data for converting the various

types of modern traffic to a single unit.

Table 1

—

Construction and Maintenance Costs per Square Yard on Rockville Pike to Dec 31, 1914

E

« Q
Refined coal tar (hot) Sept. 22, 1913
Refined water-gas tar (cold) Sept. 24, 1913
Asphaltic petroleum (cold) Sept. 30, 1913
Residual asphaltic petroleum (hot) ...

.

Oct. 15,1913
Residual asphaltic petroleum (hot) .... Nov. 21, 1913
Water-gas tar preparation (hot) Nov. 26, 1913
Asphaltic petroleum (cold) Dec. 5, 1913

Average for trap and gravel.

6105
7380
7400
7100
6775
6325
6689

as

12.34
9.55
9.05
11.28
11.30
11.71
10.03 0.71

Jl

E-

13.92
17.11
15.05
12.89
13.30
13.59
10.74

B o

a:

$139.04
665.28
528.00
141.68
176.00
165.44
62.48

K
s%
o "
H

S332.93
739.11
576.26
215.18
237.37
219.47
106.28
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Table 2

—

Comparison of Weights Applied to Various Categories of Traffic

U. S. Office of Public Roads Categories Tons

1. Loaded 1-horse wagon 0. 88
2. Unloaded 1-horsc wagon 0.28
3. Loaded 2-hor8e wagon 1 . 57
4. Unloaded 2-horse wagon 0. 47
5. Loaded 4-horse wagon 3 . 88
6. Unloaded 4-horse wagon (gears) 0. 54
7. 1-horse pleasure vehicle 0. 28
8. 2-horse pleasure vehicle 0.47
9. Rubber-tired horse vehicle . 28

10. Saddle horse . 50
IL Motorcycle 0.20
12. Excessively heavy vehicle 3.94
13. Motor runabout 1 . 68
14. Motor touring car 2.00
15. Loaded motor dray 2 . 43
16. Unloaded motor dray 1.23

(Draught horses) 0. 50

English Road Board Categories Tons
Heavy vehicle, l-horse 1 . 25
Light vehicle, 1-horse 0.4
Heavy vehicle, 2-horse (or more) 2.5
X-ight vehicle, 2-horse -.

. . 0.6
Heavy vehicle, 2-hor8e 2.6
Light vehicle, 2-hor8e 0.6
Light vehicle, 1-horse 0.4
Light vehicle, 2-hor3e 0.6
Light vehicle, l-horse 0.4
Horses, led or driven . 0.5
Motorcycles . 13
Omnibuses, 2 or more horses 3.0
Motor cars 1,6
Motor cars 1,6
Motor van, covered 2.5
Motor van, covered 2.5
Horses, drawing vehicles 0.5

I

i

The system of traffic coefficients as pro-

posed by Dr. L. R. Wentholt at the Third
International Road Congress, 1913, and re-

ported in Rep. 91, page 6, of that congress,

depends on elaborate comparative studies

of the effects of traffic. It is to be noted,

however, that the wear of different forms
of traffic separately considered in experi-

mental tests, such for instance as were made
at Detroit, does not by any means represent

the wear of that form of traffic when inter-

mingled in varying proportions with sev-

eral other kinds of traffic.

Impossibility of Using Fixed Index

It has been demonstrated to the engineers

of the Office of Public Roads that changes
alone in the proportions of horse-drawn
and motor-driven traffic affect the wear of

traffic on bituminous surfaces. It becomes
impossible, therefore, to assign to any type

of traffic a fixed index expressing the value

of that traffic in terms of a chosen unit.

Such index would apply in only one set of

conditions ; and as these conditions are con-

stantly changing on the same road, and are

seldom to be found alike on any two roads,

it becomes impracticable to adopt a sliding

scale of values. Furthermore, a set of in-

dices once properly adjusted to express the

respective wear of different kinds of traffic

on one type of road surface most certainly

would not be accurate in the same degree

as indices of respective wear on an entirely

different type of construction.

Just how then to evaluate these varying
factors in the matter is not at present seen

from any practicable point. Traffic cen-

suses are taken much too infrequently as it

is, and anything that complicates the mat-
ter will defeat its own purpose.

Maintenance Cost Per Ton-Mile

For these reasons it appears that the

clearest idea of the traffic will be given by
expressing it in tons and showing by tabu-

lation and percentages the various kinds of

traffic. The maintenance costs can then be
expressed per ton-mile of traffic. The ton-

mile is directly reducible for the section be-

tween census observation points, and these

points can be so located as to include be-

tween them definite experimental or ac-

counting sections, each of which is treated

as a whole for maintenance purposes.

Although reduction to such a unit as a
"yoke" or "collar," or expression of traffic

by a "coefficient" weighted to account for

the effects of various kinds of traffic, fails

to furnish a representative or lucid expres-

sion for comparing traffic costs, the results

secured on the ton-mile basis, on the other

hand, would change with the amount and
weight of traffic, furnishing a comparable
figure under all conditions. If the traffic

was for some local reason concentrated on a

single path, it would not affect the main-
tenance per ton-mile, because the rest of

the surfacing would be relieved of traffic in

the same ratio that the traveled path was
overburdened.

Vehicle Weights

To arrive at tonnage figures to apply to

the various categories of traffic, studies

were made of vehicle weights and curves,

reproduced herewith, plotted for several

different types of vehicles. From an ob-

servation of the traffic, a point on the curve

for each general type of vehicle was select-

ed, so placed as to represent the average

condition of loading for that type passing

over the road. The sum of ordinate and
abscissa for this point gave a figure to be

expressed in tons for loaded vehicles of the

type, and the abscissa gave the average

weight of vehicle. The roughness of this

method is recognized. It depends largely

on personal knowledge concerning the gen-

eral traffic and on the exercise of judgment.

But so far any more accurate method has

been impracticable, owing to the great va-

riety of materials constituting the loads and

the impossibility of weighing the miscella-

neous passing traffic.

The weights arrived at by the method

adopted have been compared in Table 2 with

the weights prescribed after much study by

the English Road Board.

Lighter Weight of American Vehicles

A generally lighter construction of our

single rigs and farm vehicles is brought out

and is probably characteristic. The cate-

Table 3

—

Number and Percentaob of Vehicleb on Experimental Road During Year Ended Dec. 31, 1914

Categories Section 1

Loaded 1-horse wagon 10,193
Unloaded l-horse wagon 9,056
Loaded 2-horse wagon 15,781
Unloaded 2-hor9e wagon 10,207
Ix>aded 4-horse wagon 842
Unloaded 4-horse wagon 562
1-horse pleasure vehicle 10,670
2-hor8e pleasure vehicle I,i79
Rubber-tired horse vehicle 267
Saddle horse 3,903
Motorcycle 14,714
Excessively heavy vehicle 2,457
Motor runabout 33,177
Motor touring car 72,966
I.oaded motor dray 10,937
Unloaded motor dray 4,B89

Totals 201,600

-Number— -Percentage-
Section 2 Sections 3 to 7 Section 1 Section 2 Sections 3 to 7

7.848 6,262 6.1 4.7 4.5
7,231 6,009 4.5 4.4 4.3
12,243 9,842 7.8 7.4 7.0
8,326 7,062 5.1 5.0 5.0
744 674 0.4 0.5 0.5
491 435

7,568 5,504
927 744
267 267

3,426 3,117
11,372 9,1.54

1,994 1,685
27,448 23,643
62,618 55,711
8,550 6,9.')0

3,973 3.482

0.3
5.3
0.6
0.1
1.9
7.3
1.2

16.5
36.2
5.4
2.3

0.3
4.6
0.6
0.2
2.1
6.9
1.2

16.6
37.9
5.2
2.4

0.3
3.9
0.5
0.2
2.2
6.5
1.2

16.9
39.6
4.9
2.5

gories are not entirely comparable, as, for

instance, where no distinction is made by
the Road Board between motor runabouts
and touring cars. But the general relations

of the two lists of weights are such as to

provide a good common sense check on the

sufficiency of the method adopted.

On a contract job under way in the vi-

cinity of the experimental road, it was nec-

essary to take the tare and loaded weights
of about seventy-five contractor's dump
wagons, and these weights compared with
those furnished by the curve are in all cases

a little high for that type of outfit, as might
be expected; and this indicates that the

values obtained from the curves are fair

and probably conservative.

These values to the nearest tenth have
been used in arriving at tonnage figures,

and each draught animal has been given

due weight. The so-called French system
of taking observations has been followed,

using a list of categories suited to the cus-

tomary traffic on the road.

Figuring the Ton-Miles

The tonnage figures so obtained are valu-

able, because among the seven sections of

the experimental road, they are comparable

in all respects. Further, if the tonnage co-

Table 4

—

Tons and Ton-Miles on Each Section of

Experimental Road During Year Ended
Dec. 31, 1914

Section Length (Miles) Tons Ton-Miles

1 1.156 343,418 396,991
2 1.398 283,158 395,855
3 1.402 243,117 340,850
4 1.345 243,117 326,992
5 1.283 243,117 311,919
6 1.198 243,117 291,254
7 1.267 243,117 308,029

165,026 140,541 100.0 100.0 100

efficients, as determined, are accepted, these

figures for ton-miles are, in general, com-

parable in all cases to which the tonnage

coefficients might be applied. The variants

are, of course, the proportions of different

types of traffic.

The results are first tabulated. Table 3,

to show the number of vehicles recorded.

These figures are computed from the ob-

served traffic on twenty-six observation days

extending from Jan. 1 to Dec. 31, 1914.

By applying the tonnage coefficients of

Table 2, the number of tons of traffic pass-

ing over the road are found. The totals

are given in Table 4. Taking the lengths

of experimental sections as described

above, the ton-miles of traffic on each sec-

tion are also found and are shown in

Table 4.

Maintenance Charges

The maintenance charges have been se-

cured by an accurate system of daily time

reports sent in by patrolmen, supplement-

ed by inspections and personal attention

to details of field accounting. The daily

personal reports of patrolmen must ac-

count for 8 hours' work. A form card

was used on which the patrolmen distrib-

uted their time by hours on each section,

and by different kinds of work done. They
also reported materials used.

In the office, a set of accounts was
opened to segregate the various items re-

ported by the patrolmen and to provide

for general and distributive charges. A
property account was opened and debited

with materials purchased, so that all

charges against them showed up to the

point where the patrolmen picked up small

quantities for repairs. The quantities

reported used were credited in the prop-
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Table 5--Maintknanck Costs PER TON-MlLR OF TRAFFIC FOR TEAR ENDED DEC. 31, 1914

B A
B

Cost of surface
inaint. per ton-

B
A

Ton-miles of
traffic per one centC^tiuQ A Ton-miles of

Surface Sloprs Ditches .Mi»c Total traffic mile in cents of maintenance

1 tito.so S11.63 W8.51 $164.14 S3S4.87 396,991 0.0405 24.7
2 939.30 18.92 40.43 44.62 1,033.27 395,855 0.2348 4.3
3 740. U 17.90 19.55 30.32 807.91 340,850 0.2171 4.6
4 200.51 40.90 6.50 41.40 289.31 326,992 0.0613 16.3
o 226.24 30.51 5.74 42.05 304.54 311,919 0.0725 13.8
6 198.00 18.05 4.50 42.37 262.92 291,254 0.0680 14.7
7 79.57 18.57 4.50 32.70 135.34 308,029 0.0258 38.7

erty account at a calculated unit price

that varied from time to time, as pur-

chases were made on different quotations

or on different conditions of delivery. In

every instance balances of material were
carefully weighted in securing an average
price to apply to the entire lot as new
supplies were purchased.

These property accounts gave a close

check on the waste of materials when
piled along the road in small scattered

Weight in Rounds

CAPACITY AND WEIGHT OF WAGONS

quantities. The waste as developed was
0.5 per cent for trap screenings; 3.5 per
cent for gravel, and 0.2 per cent for bitu-

men. These quantities are so small as to

be negligible and indicate that in general
under the patrol system small quantities
of material may be stored in scattered
piles without undue waste.
From the segregated maintenance

charges accounts we get the amounts
shown in Table 5, and by applying the
ton-miles of traffic from Table 4, we ob-
tain the figures showing surface mainte-
nance per ton-mile and ton-miles of traffic

per one cent of maintenance.

To

Final Figures

interpret these results for other
cases, some further knowledge should be
had regarding the proportions of different

Tablb 6

—

Ttpb« of Traffic on Experimental Road
During Tear Ended Dec. 31, 1914

Section 1

HofM-drawn vehicles . . .

.

Motor-driven vehicles

Section 2

Horae-drawn vehicles . . .

.

Motor-driven vehicles

Sections 3 to 7

Horwdrswn vehicle* . . .

.

Hotor-drhren vehielea

Num-
ber

Per-
cent-
age of
number

66.117 32.3
136,483 67.7

Tons
Per-

centage
of tons

106,254 30.9
237,164 69.1

51,065
113,961

41,601
98,940

30.9
69.1

29.6
70.4

83.762
199,.396

68,881
174,236

29,6
70.4

28.3
71.7

forms of traffic on which these mainte-
nance costs are based.

Table 6 shows the numerical propor-

tions of horse-drawn and motor-driven
vehicles. Table 3 shows the proportions
of tonnage with respect to the several

categories of traffic observed. In this case

the draught-horse tonnage is properly

distributed.

Finally, the surfacing charges are split

to show the amounts spent for labor and
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capacity and weight of MOTOR CARS

materials (Table 7), and the various
amounts of materials used per square yard
for the full year are shown in detail for

each section (Table 8).

The figures given above are in every
case the actual amounts directly spent
on the items of maintenance indicated.

There were, of course, in the conduct of

the work certain general and distributive

charges, indicating lost days, days on
which general patrol work was done, and
other charges not directly assignable to

any one section. On sections 1, 2 and 3
these general charges amounted to $66.02

for each section, and on sections 4 to 7,

inclusive, to $52.25 for each section. The
total cost of maintenance as shown in

Table 5 should properly be increased by
these amounts. Further, the figures given
contain no element of engineering or gen-
eral supervision and no overhead of any
kind, such as unexpendable equipment
charges, etc.

Character of Maintenance

An effort has been made to maintain the

sections at all times in perfect condition,

and to permit no defects in the surface

to increase beyond the limit which could

be regularly cared for by a patrolman who
gives his attention to approximately 6

miles of road. When this limit is reached
a renewal treatment of the section in-

volved is resorted to. Thus Experiment
2, which was completed Sept. 24, 1913,

was retreated July 1, 1914, with an appli-

cation of the same kind of material origi-

nally used, and Experiment 3, which was
completed Sept. 30, 1913, was similarly re-

treated on Oct. 25, 1914. In each case

these sections had reached a condition

where it was impracticable to maintain
them satisfactorily by simple patrol re-

pairs.

The maintenance costs here presented
include not only the routine, patrol mainte-
nance charges, but also the charges inci-

dent to retreatment. In the retreatment

of Section 2, the area, comprising 12,300

sq. yd., was given an average of 0.29 gal.

per square yard of bitumen and dressed

with trap chips or gravel at the rate of

85.7 sq. yd. of surface to each cubic yard
of top dressing. The bitumen cost 9.5

cents per gallon distributed, the trap,

$3.77 per cubic yard piled along the sec-

tion, and the gravel, $2,167 per cubic

yard similarly placed. Spreading the top

dressing cost $65.40. The unit costs for

the treatment were as follows:

Bitumen $0,028 per sq. yd.
Trap I'hips 0.044 per 8<j. yd.
Gravel 0.025 per sq. yd.
Labor 0.005 per sq. yd.

Total trap covered $0,077 per sq. yd.
Total gravel covered 0.058 per sq. yd.

Section 3 was retreated Oct. 25, 1914,

when the section was just one year and
twenty-five days old. This section had
suffered severely by reason of culvert re-

pairs made necessary by the failure of an
old 24-in. pipe culvert that had not been
replaced at the time of construction in

1913, and by the burning out of a section

during the first winter by bon-fires of

leaves thoughtlessly built by pedestrians
along the edge of the surfacing. In addi-

tion, the frost had heaved several spots,

breaking the macadam and making syste-

matic macadam repairs necessary.

Of these repairs 64.49 sq. yd. were
properly chargeable against the maintenance
of the section. The total cost was $67.78,

or $1,051 per square yard. Owing to the

Table

Sec-

-dlstribution op surface maintenance
Charges on Rockvti.le I'ike

-Trap -Bitumen-
tions Labor ru. ft. Cost C-u. ft. Cost Cisllons Cost Total

1 $70.69 409 $58.71 60 $4.38 196 .5 $26.81 $160 59
9 99.00 2390 335.28 1738 138.38 3735 5 356.64 929 30
:i 220.83 1751 163.90 1781 153.66" 25.52.0 201.75 740 14

4 45.75 •m 118.62 390 28.47 66 7.67 20051
.1 77.25 .W2 95.08 57K 42.31 108.5 11.60 226 24
6 60 .59 .584 100.18 446 32.60 29 4 63 198 00
7 33 31 91 13.07 lOS S,2« 237.0 24 90 79 57

'Includes sand used at time of retreatment.

fact that it was undesirable to interfere

with customary traffic, these repairs were
penetration patches in all but two cases.

Waterbound patches could not be held under
the traffic conditions existing. Consider-

able small patching of the bituminous sur-

face also was necessary before retreatment.

Use of Sand in Retreatment

It was decided to use torpedo sand over

Table 8

—

Materials Used per Square Yard or
Road Maintained on Rockville Pike

Trap chips Gravel Bitumen
Section (cu. ft.) (cu. ft.) (gallons)

1 .065 .016 .019
2 .331 .342 .303
3 .293 .281 .207
4 .117 .067 .006
5 .094 .113 .010
6 .117 080 003
7 .016 .019 .021
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I

all this section at retreatment, and costs

for the work are here presented

:

Sand at the late of 1 cu. yd. on 107 sq. yd.. .$0.0199
Oil at the average rate of 0.176 gal. per sq.
yd 0.0123

Labor, including sweeping, spreading and
brooming oil, and spreading sand 0.0059

Team-hauling 0.0005

Total cost per .square yard $0.0386
The total cost of retreatment was $476.88.

Experiment 7, the remaining one of the

three cold surface treatments, will very
likely require a renewal treatment in the

spring of 1915.

Partial Causes of Failure

An interesting comparison of the partial

causes of failure in these three experiments
arises from the fact that in Nos. 2 and 3
the most rapid deterioration was on the
portion covered with pea gravel, while in

No. 7 the reverse is apparently the case to

some extent. This was very evidently due
to the coarser quality of the gravel used on
Nos. 2 and 3, which was at times of such
size that a thin fluid material would not re-

tain it permanently even after rolling.

The maintenance of Experiments 4, 5 and
6, on which hot applications were made, has
been confined largely to the .spreading of

additional screenings or gravel. It is to be
noted that all of these experiments were
completed in the late fall, and a small
amount of covering material sufficed to car-

ry them over the winter. The "bleeding"
incident to warm spring weather, however,
necessitated constant attention to prevent
the surface from being torn off by traffic.

The maintenance of Experiment 1 and
on parts of No. 2 has been largely necessi-

tated by an apparent hardening of the sur-

face mat, which has been gradually cut back
by traffic from the edges toward the middle
of the road. In this way, the clean under-
lying macadam has been exposed in a strip

for a width of a foot or more along the

sides, necessitating considerable patching,
while the remainder of the bituminous sur-

face remains smooth and practically intact.

The amounts of gravel and trap used in

making repairs, taken from the property ac--

count and tabulated in Table 7, indicate the
relative expenditure for routine mainte-
nance on the gravel and trap divisions of

each section.

The Buckhannon & Northern Rail-
road in West Virginia has been completed
and is to be opened for regular traffic this

month.

Treat Illinois Sewage with
Activated Sludge

Marked Reductions in Time Required for Nitrifi-

cation Are Shown by Experiments of

State Water Survey

EXPERIMENTS on the treatment of
sewage by the activated sludge prin-

ciple at the laboratory of the Illinois

State Water Survey in Urbana have indi-

cated a marked reduction in the time re-

quired for complete nitrification as com-
pared with the time required when simple
aeration was employed. With straight
aeration this time varied from 15 to 33
days while in the second treatment, when
the sludge was added, complete nitrifica-

main sewer at the edge of the city, at least

2 mi. from the outfall. When taken it is

fresh. Average analyses indicate that it is

a fairly strong domestic sewage. It con-
tains no trade wastes.

Aeration Without Sludge

Air was blown into five separate por-

tions of sewage until complete nitrification

wa.s accomplished. To show the progress
of the reaction tests for free ammonia
nitrites and nitrates were made at intervals

during each treatment. The time required
for complete nitrification has varied from
15 to 33 days. The best result was obtained
in the tank, where the air was distributed

through the porous plate. For all analy.ses

samples of the supernatant liquid were

POT CULTURES TO DETERMINE FERTILIZER VALUE OF DRIED SLUDGE
.N'o. 1. no nitrogen; No, 2, nitrogen from clrieil lilood ; N'os. 3 and I, dried sludge

tion was effected in only 4 days and the re-

duction in the amount of air used was
from 4830 to 1270 cu. ft. The results were
discussed in detail by Dr. Edward Bartow
and F. W. Mohlman in a paper presented
recently before the American Chemical
Society at New Orleans, the source of the

following notes

:

The first experiments were made using

bottles of 3 gal. capacity. Later there was
constructed a tank 9 in. square and 5 ft.

deep, with a plate-glass front and back to

permit easy observation of the condition of

the sewage and sludge. A porous plate

wa.s placed 4 in. above the bottom. An in-

let for air and an outlet for any water
which might pass through the plate were
provided in the space below the plate. Com-
pressed air, furnished by the University of

Illinois power plant, is measured through
an ordinary gas meter. The purified sew-

age is removed by means of a siphon.

Sewage from the city of Champaign is

used. It is collected from a point in the

taken after 1 hr. settling without filtration.

In each case the free ammonia nitrogen

was almost quantitatively changed to nitrite

nitrogen, then the nitrite nitrogen in turn
was changed almost quantitatively to ni-

trate nitrogen. This change is illustrated

in diagrams 1 and 2. The formation of

nitrate in the tank was accomplished in 15

days with the use of 4830 cu. ft. of air.

Aeration with Sludge

The supernatant liquid was siphoned off

and a fresh portion of sewage added to the

sludge. In this, the second treatment, the

effect of a small amount of sludge is well

illustrated by the reduction of the time re-

quired for complete nitrification from 15 to

4 days and the reduction in the amount of

air used from 4830 to 1270 cu. ft. Thirty-

four parts per million of free' ammonia
nitrogen in the raw sewage produced 23.8

parts per million of nitrate nitrogen in the
supernatant liquid.

The supernatant liquid was again si-

10 12

Time in Days Time in Days Time in Hours

FIGS. 1-3—NITRIFICATION OF SEWAGE WITH AND WITHOUT THE ADDITION OF ACTIVATED SLUDGE
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phoned off, fresh sewage added and aeration

continued. In this, the third treatment,

nitrification was complete in 2 days and but
720 cu. ft. of air was used. Thirty-three

parts per million free ammonia nitrogen

produced 22.3 of nitrate nitrogen. In the

twelfth treatment the purification was com-
pleted in less than 8 hr. with the use of

less than 128 cu. ft. of air; 36 parts per

million as free ammonia nitrogen produced
29.5 parts per million of nitrate nitrogen.

In the thirty-first treatment with sludge

and sewage in the proportion of 1 :5 puri-

fication was complete in less than 5 hr. ; 35

cu. ft. of air were used, equal to 0.20 cu. ft.

per square foot of surface area per minute,

or about 3 cu. ft. per gallon of sewage. No
attempt was made to determine the mini-

mum amount of air required.

Samples taken at the end of each hour of

aeration during some of the treatments
were tested for stability. A sample taken
at the end of 1 hr. aeration in the thirty-

first treatment had not decolorized methy-
lene blue at the end of 12 days. Since in 1

hr. nitrification was not complete it is,

therefore, evidently unnecessary to obtain

complete nitrification in order to obtain a

stable effluent. Since it is impossible to

separate the oxidized liquid entirely from
the sludge it is probable that the stability

is promoted by the oxidizing action of the

nitrate in the residual liquid.

The progress of nitrification in the pres-

ence of activated sludge is apparent. The
results are shown in diagram 3. From this

and from other series of analyses it is in-

dicated that there is no quantitative con-

version of free ammonia to nitrite, followed

by oxidation to nitrate, but that nitrates

are formed simultaneously with nitrites.

The number of bacteria was determined
during one treatment. Samples were taken
after one hour settling. The raw sewage
showed a bacteriological content of 750,000
per cubic centimeter. The supernatant
liquid after aeration and settling one hour
showed but 20,000. Further tests are
planned.

Worms in Sludge

Through the courtesy of Professor Frank
Smith, of the University of Illinois, bio-

logical examinations have been made of the
sludge. Among the microscopic animals
found are many Vorticella and Rotifera,

but the predominant organism is an annelid
worm known as Aeolosoma hemprichi.
This organism is about 2 to 5 mm. long
and quite slender. It abounds in various
kinds of fresh-water bodies where there is

an abundance of decaying organic material
and thrives especially well where there is

much fermentation and in waters contami-
nated with sewage, provided there is an
abundance of oxygen.

It belongs to a group of worms in which
reproduction occurs very rapidly by asexual
methods. A fission zone is formed near
the middle of the body of the parent worm
and develops the head of one daughter
worm' and the tail of the other, and thus
two new worms are formed from one. This
requires not over 2 or 3 days and is repeated
for an indefinite number of generations.
They feed greedily and almost continu-

ously on any small organic particles that
they can obtain and presumably destroy
at least their own weight of organic mat-
ter every day and probably more. Because
of the mode of reproduction it takes but
a short time to produce extensive colonies

with great capacity for the destruction of
organic material.

The activated sludge has evidently been
developed by the multiplication of these
worms originally present in the sewage,
and the species found at varying points
might differ. The sludge does not have an
unpleasant odor, due to the fact that it

consists largely of living organisms. If

kept for a long time in a moist condition
without air it will putrefy.

Chemical Composition of the Sludge,
AND Its Value

Analyses of the sludge made by W. D.
Hatfield have shown the following results:

After drying first on the water bath and
then for 3 hr. in an oven at 100 deg. C. the
loss or moisture was 95.54 per cent. The
dried material contained 6.3 per cent nitro-

gen, 4.0 per cent fat, 1.44 per cent phos-
phorus, equal to 3.31 per cent P^O-, and 75
per cent of volatile matter by loss on
ignition.

From this chemical data the dried sludge
would evidently have value as a fertilizer.

If we calculate the value as 20 cents per
pound of nitrogen and 12 cents per pound
of phosphorus it would have a market
value of $29 per ton. In order to deter-

mine whether the theoretical value would
correspond to the actual value four pot cul-

tures were started. Portions of dried
sludge were added to two pots (Nos. 3
and 4), an equivalent amount of nitrogen
from dried blood to another (No. 2) and
no nitrogen to the fourth (No. 1). At the
end of 18 days the cultures containing the
dried sludge show better growths than the

culture containing an equivalent amount of

nitrogen from dried blood and far better
growth than the culture to which no addi-

tional nitrogen was added.

Yard Expansion Relieves Congested

Detroit Facilities

THE recently completed expansion of the
West Detroit yards of the Michigan

Central Railroad involved increasing the

capacity of the yards by 2500 cars, building
a modern 40,000-ton icehouse, a 600-ton,

four-engine coaling station capable of un-
loading 100 tons per hour and a new engine
house able to handle 150 locomotives a day.

The yard when completed will embrace
73 mi. of track and 374 switches. To date

68.5 mi. of new track have been laid, 23.6

mi. of track have been taken up and 310
switches have been laid. Manganese frogs

are used entirely. Tracks in the classifica-

tion yards are spaced on 13 and 15-ft. cen-

ters. The construction involved the separa-

tion of grades at Central Avenue and Lonyo
Road, the erection of one single-track

bridge and one six-track bridge at Central

Avenue, two single-track bridges and one
three-track bridge at Lonyo Road, one 16-ft.

reinforced-concrete arch between Central

Avenue and Lonyo Road, and 1,600,000 cu.

yd. of fill hauled on an average more than
32 mi. The apex of the humps lies between
the two streets above mentioned. The grade
away from the humps is 3 per cent for 200
ft., then 1.5 per cent for 500 ft. and 0.23

per cent for the remainder of the distance

to level grade.

The work was handled under the direc-

tion of G. H. Webb, chief engineer; J. F.

Deimling, assistant chief engineer, and C.

C. Hill, engineer of construction. The
grading was handled under contract by J.

R. Patton, of Chicago, and the concrete

work by the Engineering & Construction

Company, of Cleveland.

Three Districts for Disposal

of Cleveland's Sewage
R. Winthrop Pratt Reports Departure from Orig-

inal Scheme, and Outlines Plan Now
Proposed for Each District

GENERAL plans for collecting the sew-
age of the entire city of Cleveland from

three separate districts and for treatment
works for each district have been com-
pleted according to a report of R. Winthrop
Pratt, engineer in charge. Contracts for

11,220 ft. of intercepting sewers have
been let and 3000 ft. completed. Contract
has also been let for the excavation on the

southerly treatment plant. A breakwater
2600 ft. long is necessary at East 140th
Street to enable the city to reclaim 30 acres

of land on which to build works ; 700 ft. are
completed. The testing-station operations

closed down in September, 1914, and results

are now ready for the printer.

Departure from Original Plans

The sewage treatment tests, together with
an engineering study of the plan for the

sewer system proposed in 1896, led to the

conclusion that it would be much better to

depart from this plan and establish three

main outlets for the city instead of one.

The city was therefore divided into three

sanitary districts and for convenience they

were called the southerly, westerly and
easterly districts.

The revised system of main sewers have a

capacity for accommodating an ultimate

population of 1,700,000 people as against

1,000,000 for the system as originally

planned ; both these capacities being figured

on the basis of 400 gal. per capita. Both
the revised and the original systems will

cost about the same, $3,859,000.

In regard to the relative cost of sewage
treatment under the original and revised

plans, there will be little difference. Un-
der the revised plan, oxidizing devices of

filters will be required for the southerly

plant, thus increasing the cost; but on the

other hand, under the revised plan, the
sewage will arrive at all three plants in a

much fresher condition and may therefore

be treated with maximum economy and
with a minimum danger from odors.

Southerly District

For the southerly district—that part of

the city south of Kingsbury Run and east of

Cuyahoga River—the treatment plant will

consist of grit chambers, sedimentation
tanks and sprinkling filters. Instead of col-

lecting the sewage from the west side and
conveying it under the Cuyahoga River and
thence 7 or 8 mi. east as was contemplated
by the original plan of 1896, it is now pro-

posed to collect the entire sewage from the

West Side at the lakefront near West Fifty-

eighth Street, and there construct a treat-

ment plant, involving grit chambers, five

mesh screens, disinfection apparatus and
the discharge of the sewage through a sub-

merged outlet in the lake.

Most of the sewage from the entire east-

erly district already passes into the lake

at East 140th Street, and it is intended to

install on the land now ovmed by the city at

this point a sewage treatment plant con-

sisting of grit chambers, sedimentation
tanks of relatively small capacity and a

disinfection apparatus.

The cost of the work completed, under
contract or provided for by ordinance is

$1,353,000. During 1915 work contem-
plated but for which bonds have not been
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sold is as follows: Southerly interceptor,

$577,000; Walworth Run division sewer,

$400,000; southerly and westerly division

treatment works, $600,000 and $100,000 re-

spectively.

Aeroscope a Novel Feature of

Panama-Pacific Exposition
Mammoth Steel Structure, Designed and Operated

Like a Bascule Bridge, Built for

Amusement Purposes

CONSISTING of a 243-ft. lifting arm
counterbalanced on a 41-ft. 6-in. tower,

and supporting at its end a double-deck

passenger car with a capacity of 100 to

120 persons, the aeroscope will be one of

the most novel contrivances for furnishing
diversion to the visitors at the Panama-
Pacific International Exposition. Revolv-

ing horizontally with the tower, and oper-

ated vertically like a single-leaf bascule

bridge, this arm propels the car, in various

gyrating bird-like motions, to a height of

265 ft., from which height is obtained a
seaward vipw of 200 mi. The tower, arm
and car, made of structural steel, together

with the operating machinery, weigh ap-

proximately 320 tons.

The tower is supported on eight steel

4-wheeled trucks, four of which are driven

by their own 15-hp motors, and revolves

about a perpendicular axis on a circular

track of 30-ft. S-in^ radius. A standard-
gage track is used, composed of 90-lb. rails,

tied together with radial rods, and laid on
wooden ties, closely spaced, imbedded in a

gravel-ballast foundation. The load on each
wheel is approximately 20 tons.

Supporting the lifting arm, the steel

tower, pyramidal in form, is provided with
forged steel trunnion bearings on which
the arm turns vertically. The vertical move-
ments are controlled by two 11-hp motors
acting through a set of cast-steel gears.

Balancing the Arm Xnd Car

Built into the structural-steel frame, the
counterweight is composed of a monolithic
block of reinforced concrete, 150 cu. yd. in

volume, with recesses for additional mate-
rial for adjustment. The arm is designed
to carry its own weight, the weight of the
car, and a live load of 15,000 lb. within the
car.

To insure a constant live load on the
arm of the structure, and to preserve an
exact equilibrium, a mechanical device is

arranged underneath the car, automatically
allowing the intake or discharge of suffi-

cient water to compehsate for the reduction
or increase in number of passengers. This
also serves to maintain the car at the plat-

form level, whether loaded or empty.
While raising or lowering the arm, it is

necessary to keep the car in a vertical posi-

THE CAR WILL CARRY 120 PASSENGERS

tion. This is accomplished by the use of

a parallel link mechanism, running along
the sides of the arm from the tower to the
car, composed of 3-in. standard pipe pro-
vided with journal bearings at the four
extremities.

Operation

The car is two stories high and measures
19 X 37 ft. in plan. The sides of the car
are of plate glass, and the seats are ar-

ranged in such a way as to furnish each
occupant an unobstructed view. Attached
to the arm, a short way from the car, are

two 3-hp motors . actuating a pair of air

propellers, one on either side, which are
provided as a novelty and to assist the
11-hp motors above referreed to in raising

or lowering the car. Platforms are built on
the ground leading up to the car to accom-
modate both the outgoing and incoming
passengers.

The guard on the lower deck operates two
levers, one locking the arm, the other con-

trolling the centrifugal pump connected to

the ballast tank, and a hand wheel for

opening and closing the gates. By means
of a telephone connection he directs the
operator in the tower regarding the motion
of the car. The guard on the upper deck
operates the searchlight. The aeroscope is

illuminated at night by means of electric

lights strung along the outlines of the
structure. The electrical apparatus is so

arranged that it is impossible to obtain
power for any of the operating equipment
when the gates of the car are open.

Five Trips per Hour

The turning and lifting machinery is

gaged so that the car can circle the tower
three times, meanwhile rising to its extreme
height and dropping again to platform level,

in 9 minutes. Allowing 3 minutes for

loading and unloading of passengers, it is

possible to make five trips per hour. Be-
fore the arm can be swung horizontally, it

has to be raised through an arc of 15 deg.,

at which height the car will clear all ad-
joining structures.

The aeroscope is one of the few all steel

and concrete structures on the Zone. In
height of elevation it eclipses the Ferris
wheel of the World's Columbian Exposition,

and it embodies some new and radical depar-
tures from past precedents, such as the

large trucks by means of which horizontal

rotation is effected, and the balancing de-

vice at the end of the car which compen-
sates for the varying live load that the

structure carries.

The device is called the Strauss Aero-
scope, after the inventor and designer, J. B.

Strauss, president of the Strauss Bascule
Bridge Company, Chicago. Various fea-

tures of it have been patented by Mr.
Strauss. The steel was fabricated by the

Modern Steel Structural Company, of

Waukesha, Wis., and erected by George H.
Giffin, of Seattle. The electrical equipment
was furnished and installed by the Butte
Engineering & Electric Company, of San
Francisco. A. J. Bain, of San Francisco,

was resident engineer under Mr. Strauss'

direction. The aeroscope is operated by
the Pacific Aeroscope Company, of San
Francisco, of which E. W. A. Waterhouse
is president. E. E. Barton is in charge
of operation.

THE aeroscope HAS THE VERTICAL MOTION OF THE BASCULE BRIDGE PLUS THE TURNTABLE MOTION OF THE SUPPORTING TOWER
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When Is Land Used for Com-
mon Carrier Purposes?

Land Committee of Presidents' Conference Com-
mittee Offers Suggestions to Aid in Comply-

ing with Federal Valuation Act

WHAT constitutes "property held for
purposes other than those of a com-

mon carrier" is brought into question by
Order 7, relative to land matters, recently
issued by the Division of Valuation, Inter-
state Commerce Commission. In a letter

of instructions to the supervisor of land ap-
praisals the director quotes the commis-
sion's definition of the investment in land
used for transportation purposes, which
reads as follows: "This account shall in-

clude the cost of land of necessary width
acquired for roadway; the cost of land for
station, office, shop or other grounds; for
ingress to or egress from such grounds;
for borrow pits, waste banks, snow fences,
sand fences and other railway appurte-
nances; and for storage of material ad-
joining the right of way; the cost of land
for wharves and docks, and the cost of
riparian or water rights therefor. . .

."

The director concedes that the Valuation
Act may cover more than this definition,

but instructs that when a carrier has listed

lands as used for common carrier purposes
which are not within the foregoing defini-

tion the land appraiser is to notify the car-
rier that they will not be appraised as com-
mon carrier lands until a sufficient reason
has been shown why they should be.

To aid the carriers in complying with this

order the carriers' land committee, through
Thomas W. Hulme, general secretary of the
Presidents' Conference Committee, has is-

sued suggestions which, condensed, follow.

It will be observed that while the director
prescribes Road and Equipment Account 2,

"Lands used for transportation purposes,"
as the basis to be followed, he recognizes
that the Valuation Act has a broader scope
than the Interstate Commerce Commission
account, but puts upon the carrier the bur-
den of proving their claim to the inclusion
as owned or used for common carrier pur-
poses under the act such of their lands as
would be excluded under the Interstate
Commerce Commission account.

Lands in Use

As to lands in actual use for common car-
rier purposes it is unlikely there will be
much, if any, difference of opinion as to

classification between the Government rep-
resentatives and the carriers ; the facts will

be apparent and must govern. The ques-
tion, however, may be raised in some in-

stances, whether the entire width of the
right of way and the entire area of station
grounds and terminals are in use because
at the moment of valuation not occupied by
the roadbed, tracks, structures or other
facilities of the carrier, overlooking that the
term "use" when applied to the operation
and maintenance of a railroad implies ade-
quate space for fire, snow and in some cases
sand protection, for the work of mainte-
nance, renewal and replacement, for drain-
age, for handling wrecks, for storage of
material, for approaches, for safety of per-
sons and property and many other purposes,
as well a-s for future expansion. The disad-
vantages of inadequate space and its re-

flection in an increase in operating expenses
and danger to the public are well known to
the carriers and doubtless to the commis-
sion.

Therefore, carriers should claim the en-
tire width of their right of way, and the
entire area of their station grounds and
terminals as owned or used for purposes
of a common carrier, if being used or held
for such purposes.

All lands owned or used, for facilities for
transshipment from rail to other forms of

transportation, or for storage incidental

thereto, or for storage and handling in

transit, such as docks, wharves, warehouses,
elevators, etc., or held for such use, should
be classified as land owned or used for pur-
poses of a common carrier.

Land Held for Future Use

Differences may arise in regard to the
proper classification of lands acquired for
common carrier purposes, held for such
purposes, but not yet needed or in use for
such purposes, or, in other words, the prop-
erty which every carrier to a greater or
less extent acquires in anticipation of its

future needs. It will no doubt be recognized
by the commission that in order to protect
themselves against exorbitant prices and
against delay in expanding their facilities

to meet the requirements of commerce—

a

requirement frequently so urgent that de-

lay is serious in its consequence to the
public as well as to the carriers—the car-

riers exercising sound business judgment
have acquired property in excess of imme-
diate requirements and are holding the same
until needed, and that such property, if still

being held in accordance with the intent of

the carrier at the time of acquisition, should
be included in the valuation as common
carrier property.

There are instances where properties
were acquired for common carrier purposes,
but where conditions or the plans of the
carriers have so changed that the intent so

to use has been permanently abandoned;
such properties should be classed as prop-
erty held for purposes other than that of a

common carrier.

Some carriers have expressed their in-

tention of using as a test for classifying

their lands not in use into carrier and non-
carrier lands, whether or not the carrier

would be willing to sell for a fair price?
If so, the land should be classified as non-
carrier land. If it would not, it should be
classified as carrier land.

Leases

The fact that a portion of the right of

way, station grounds or terminal lands is

leased to non-carriers is, as a general rule

to which there are but few exceptions, no
reason for excluding such leased lands from
the schedule of lands "owned or used" for

common carrier purposes. It is well known
that such leases are usually made to those
whose business is such as to require track

facilities ; that, in the absence of such leases

and the structures placed by lessees on the
lands covered, the carriers would be ob-

liged to provide additional facilities; the
use of the lands so leased is an aid to com-
merce and to the transportation facilities

and business of the carriers, as well as to

the business of the lessees; such leases are
terminable at the will of the carrier on
short notice, and it is the purpose and in-

tention of the carrier actually to occupy and
use the same whenever it may be needed in

the future.

Lands are dedicated to public use within
the meaning of this act when originally

acquired for the purposes of a common car-

rier by the present or any predecessor com-

mon carrier, but where the lands were ac-

quired for other than the purpose of a
common carrier the time of dedication to

public use shall be taken to be the time
when the intention was formed to hold the

lands for common carrier purposes.

Quincy Coagulating Basins
Operate Best in Series

Replacement of Oldest Mechanical Water Filter

in Country with Rapid Filters Has Now
Been Accomplished

IN the new filtration plant at Quincy, 111.,

series operation of the coagulation, mix-
ing and sedimentation basins has been
found to give the best results although con-

nections are such that the two units can be

operated separately or in parallel. Special

interest is attached to the new filters, as it

replaces one of the oldest mechanical plants

in this country built 14 years ago. W. L.

Gelston, superintendent, presented a brief

description of the 6,000,000-gal. plant at

the recent meeting of the Illinois Section

of the American Waterworks Association.

Operation

From preliminary experiments he gave
the method of operation as follows: The
low service pumps discharge into an open
forebay where the water is treated with the

first dose of sulphate of alumina. It then

travels about 400 ft. over and under the

concrete baffles in the mixing chambers and
finally passes through sluice gates into

sedimentation basin 2. This basin is

27 x 94 ft. in plan by 20 ft. in depth and is

provided with a vertical concrete baffle

which extends nearly the entire length of

the basin on the center line. When the

plant is operating at a normal rate this

basin provides a travel of about 175 ft. and
a period of 1^2 hours for sedimentation.

From the outlet side of this basin the water
is drawn from the surface, over a weir,

through a large sluice gate, and passes

through a concrete flume to the second
forebay where it receives its second dose
of alum, as it begins its tortuous passage
through the mixing chambers connected
with basin 1. This basin is 55 x 94 ft. in

plan by 20 ft. in depth and has one vertical

concrete baffle on the center line around
which the water must pass. The sedi-

mentation period in this basin is about 3

hours. The water passes from the outlet

side of this basin to the filters.

Filter Area

The six filters have a sand area 12 x 32
ft. and they are 10 ft. deep. The regula-

tion New York Continental Jewell Filtra-

tion Company strainer system, as designed
for the combined air and water wash, is

used. The strainers are covered to a depth
of 1 ft. with graded gravel and 30 in. of

Ottawa sand of 0.38 mm effective size.

The original designs for this plant were
prepared by D. W. Mead and C. V. Sea-

stone, Madison, Wis. The contract for the

construction of the plant was awarded to

the New York Continental Jewell Filtration

Company and this company sub-let the

building construction to the Coddington
Engineering Company of Milwaukee, Wis.
Carl Francis was resident engineer for the
filter company during the construction

period, and Gilbert Pratt was in charge of

its operation during the official efficiency

test which was conducted by W. F.

Langelier of the State Water Survey.
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Substructure Conditions Fix Design of Chicago
& North Western Bridge at Pekin
Why Twin-Cylinder Pneumatic-Caisson Piers Were Adopted

—Floating Booms of Heavy Timber Protect Channel Piers

By C. F. DALSTON
Chief Draftsman, Bridge Department, Chicago & North Western Railway

TWIN-CYLINDER pneumatic-caisson

piers, built in a rather unusual manner
and connected by riveted trusses inclosed in

solid concrete diaphragms, are a feature of

the bridge of the Chicago & North Western
Railway over the Illinois River near Pekin,

111. The piers are protected from impact

of boats or drift by fixed spring-bearing

frames and by floating booms with adjus-

table anchorages.

The bridge is on the line recently put

into service from Peoria to the coal fields

Hand operating equipment is also provided
for use in emergencies.
The problem of providing satisfactory

foundations for the piers made the sub-
structure the controlling factor in determin-
ing the type of bridge. The conditions

affecting its design were (1) the maximum
depth of water, which is about 25 ft. in the

main channel; (2) the character of ma-
terial in the riverbed—mud, sand, clay and
gravel for a depth of about 55 ft., and be-

low this a nearly horizontal stratum of
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LIFT SPAN Oft PEKIN BRIDGE GIVES CLEAR OPENING OF 150 FEET

of southwestern Illinois. It crosses the

Illinois River just south of Pekin, at a

point where the river is about 1000 ft.

wide. The bridge, exclusive of the pile-

trestle approaches, is about 926 ft. long

and consists of one 172 ft. 9-in. through
lift span over the main channel, four 150-ft.

through truss spans and two 70-ft. deck

plate-girder spans. The substructure was
built for double track, but the present super-

structure is single track.

Lift Span and Its Operation

The lift span has pin-connected trusses

suspended at each end from twelve cables

which pass over large sheaves at the tops

of the towers. It is counterbalanced by
concrete counterweights moving vertically

inside the towers. The towers are so de-

signed that, with a feV; alterations, they can
be spread and used for double track.

The span is operated by two 52-hp alter-

nating-current induction motors. The cur-

rent is generated at the railway company's
power station a few miles from the bridge
and transmitted at 6600 volts to a set of

transformers located in the south tower
of the bridge, where it is stepped down and
delivered to the motors at 440 volts. A
12-hp gasoline engine, installed for service

in case of interruption to the electric power,
was used to operate the bridge for about a
month when it was first put into service,

until electric power was available. This
engine opened the bridge in 5 minutes.

shale and rock; (3) the established grade,

which was about 21 ft. above high-water
level and was determined by the crossing

over the Chicago, Peoria & St. Louis Rail-

road a few hundred feet south of the

bridge; (4) the government requirement of

150 ft. horizontal and 55 ft. vertical clear-

ance with the bridge open; (5) the depth

of 15 or 20 ft. of water expected during
much of the period of construction, and

(6) possible future deepening of the chan-

nel by the Government in constructing the

proposed deep waterway from the Great
Lakes to the Gulf.

Under these conditions, the necessary

height of piers above the riverbed was
about 40 ft. for the channel piers, gradu-

ally decreasing to about 30 ft. for the end
piers. The weight of piers of this height,

together with the superimposed loads, made
it necessary that the tower piers and the

longer spans be carried down to rock, or

that their footings be spread out over very

wide pile foundations.

Comparative estimates were made of

three types of piers: (1) Plain concrete

with timber grillage on pile foundations,

constructed by the open-caisson method;

(2) plain concrete on pile foundations, con-

structed in cofferdams, and (3) cylinder

piers of the type adopted. Numerous varia-

tions in detail were worked out in the stud-

ies of these types. The objection to piers on

pile foundations was the excessive pressure

on the piles, especially in the case of the

high piers carrying the towers. Variations
in the design to bring the pressures within
the desired limits greatly increased the
cost. The final result of the studies showed
that the cylinder piers gave a considerably
cheaper and more substantial substructure
than could be built of the other type. Cylin-
der piers, carried down to rock, also serve
better than any design possible with pile

foundations, to provide for future deepen-
ing of the channel in connection with the
proposed deep waterway.

Design of Piers

Four of the highest piers, with the great-
est superimposed loads, were carried down
to rock. For two of them the cylinders
were made 15 ft. in diameter on account of
the heavy vertical and wind loads from the
towers. The cylinders for the other two
piers were made 12 ft. in diameter, with
about the same foundation pressures. The
maximum pressure on the rock from direct

vertical loads varies from 27,500 to 30,000
lb. per square foot for vertical loads only,

no allowance being made for buoyancy, or
for the friction of the cylinder against the
earth. If the overturning effects of wind
and tractive force were transferred direct

to the foundations of the piers these pres-

sures would be increased over 150 per cent,

but it is assumed that the 50 or 60 ft. of

solid material penetrated prevents most of

this from reaching the foundation. The
superimposed loads on the remaining four
piers are much less, and by making the

upper parts of these cylinders of smaller

diameter and spreading the bases, it was
possible to support them on pile founda-
tions with a maximum pressure from verti-

cal loads of 56,000 lb. per pile. The effect

of tractive force increases this pressure to

some extent.

The two cylinders in each pier are con-

nected at the top by a massive concrete

cross beam reinforced by two heavy struc-

tural-steel trusses which extend well into

each cylinder, forming a rigid connection

between them. These trusses were designed

to carry the weight of the concrete cross

beam and the reactions from the super-

structure bearings resting on it, and are

placed directly under the superstructure

bearings.

The reinforced-concrete slab forming the

bottom of the cross beam was'built in place

in a form spanning the space between the

two cylinders. After the concrete in the

slab had set, it .served to support the con-

crete above it while the cross beam was
being built up. Another set of reinforcing

bars was placed in the bottom of the cross

beam just above the slab, to provide rein-

forcement independent of that in the slab.

Pier Construction

The eight cylinders carried to rock were
sunk by the pneumatic process. Each cylin-

der was sunk independently until the bot-

tom of the pocket for the cross beam was
about down to the water level. When both

cylinders of a pier had been brought to this

level, the form for the cross beam was put

in and the two cylinders were sunk together

to permanent position, carrying the form
down with them. This procedure was fol-

lowed to avoid working under water in plac-

ing the form.

The first 8-ft. section of each cylinder

was converted into a working chamber by a

steel diaphragm across the top, with an
opening in the center leading to the air

lock. The wall of the working chamber was
stiffened by solid-web kneebraces. The bot-
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torn of the section was reinforced by an
angle-and-plate cutting edge to resist crush-
ing or bending by boulders and hard strata.

The cylinders, which were of %-in. metal,

were made up at the shop in sections from
5 to 8 ft. long, which were shipped to the
bridge site in halves. The top section for

each cylinder was not laid out at the shops
until the cylinder to which it applied had
been sunk to final position on rock and ac-

curate height measurements secured.

In constructing the piers with pile foun-
dations the lower sections of the cylinders

were assembled and riveted up on shore,

brought out on a barge and suspended over
the completed pile foundation by timbers
carried on guide piles. Concrete was intro-

duced through the top and deposited under
water to a depth of about 6 ft. When both

A*,

in the width of bridge seats, and no diffi-

culty was encountered in adjusting the su-

perstructure to the completed piers.

Pier Protection

The protection for the channel piers con-
sists of a fixed section and two floating

booms for each pier. The distinctive

features of the protection are the floating

booms extending from each end of the fixed

section. The fixed sections directly in front
of the piers are of the usual type, consist-

ing of two rows of piles with horizontal

wales between the rows and on the front.

The channel conditions in the vicinity of

the bridge are such that long fenders are
necessary to direct the traffic in the chan-
nel. Fixed structures were deemed imprac-
ticable for this purpose, as any ordinary

Triangular vertical transverse frames 7 ft.

high are bolted to the upper course of the
boom about 6 ft. apart, and are provided on
the vertical face with five lines of wales
forming a barrier to guide and restrict

navigation.

The heavy timber base of the boom gives

it the buoyancy necessary to keep the fen-

der above the water line, as well as the

necessary strength and stiffness to resist

the impact of heavy boats.

The booms are anchored with chains at-

tached to heavy masses of old rails wrapped
with chains and laid in the bed of the river.

Under variations of water level the anchor-

ages give the booms a longitudinal motion
due to the change in the inclination of the

anchor chains. This movement is provided

for at the pier ends of the booms by ex-

SeCTion B-B Ftart Elevation

Details of Rer Protection

m^^^^^vs0^¥9^
Piers 2 and 3

MISCELLANEOUS DETAILS OF PIERS 2, 3, 7 AND 8, AND OF PIER PROTECTION, FENDERS AND BOOM WINDLASS

cylinders of a pier had been sealed in this

manner the form for the bottom of the
concrete cross beam was placed and made
watertight and the cylinders were pumped
out.

"Piloting" the Cylinders

The locations of the pier centers were
fixed by a system of triangulation, with a
base line on each shore. During the sinking
of the cylinder the actual position of the
center was checked once a day, or oftener.

Great care was taken to place the cylinder

in correct position at the start, and to pre-

vent displacement in the early stages of

sinking. Any tendency toward displacement
was checked by wedging with blocks be-

tween the cylinder and guide piles driven
in a circle around it; also by undermining
the cutting edge on the opposite side from
the wedge. These methods were effective

during the early stages; very little could
be done toward correcting displacements
after the cylinder had penetrated hard ma-
terial. It was important that the cylinder

be started in correct position and guided
carefully during .the first half of its prog-
ress. After that there was little tendency
toward displacement.

In the completed piers the centers of the

tops of nearly all the cylinders were within
41/2 in. of the correct position established

by the triangulation. The maximum dis-

placement was about 8 in. from the correct

position. A certain amount of displace-

ment had been anticipated and provided for

timber structure would be carried away or

wrecked when the ice goes out in the spring.

The floating booms are not exposed to

dangers from ice, as they remain in the

channel only through the season of naviga-

tion. During winter they are parked in a
safe place until the ice has gone out and
navigation is about to open.

The protection for one of the piers of the

lift span is shown, and that for the other

pier of the same span is similar but differs

on account of the skew. The face of the

pier is protected by a rack composed of two
lines of round piles with six 12 x 12-in.

wales between them and six 8 x 12-in. wales

bolted to their outer faces on the same lines.

The extremities of the rack take bearing

against dolphin piles.

The rack takes bearing on each pier cylin-

der through four spiral springs of 1 3/16-in.

steel engaging the four upper main wales.

These springs have a range of 1 11/16 in.

between open and closed positions and are

intended to absorb impact from vessels or

floating objects. The elasticity of wales and
of the dolphin piles also presents consider-

able resistance to displacement.

Floating Booms

The four floating booms have a uniform
width and are from 65 to 300 ft. long. They
are made of five solid courses of longitudinal

hemlock timber alternating with three solid

courses of transverse cedar timber, all of

which are submerged, the water level being

assumed at the top of the upper course.

tending a part of the timber base in the

form of a tongue. This tongue moves
longitudinally and vertically between the

end piles of the fixed section on one side

and a cluster of guide piles on the other,

and this keeps the end of the boom in proper

position relative to the fixed section.

Adjusting the Booms

Owing to the wide variation in water
levels, it was necessary to provide adjust-

ment in the anchor chains. This was done
by carrying the chains up through holes in

the timber base and attaching them to

hand-operated windlasses on the deck. Ad-
justment is required only under consider-

able variation of water level. The length

of the anchor chain and tongue at the pier

end allow the boom to adapt itself to vari-

ations of a few feet without adjustment of

the chains. .

When the booms are to be parked for the

winter they are disconnected from the an-

chors and towed to the shore. The greater

part of each anchor chain remains attached

to the anchor. To the free end of the chain

is attached a wire which is run out to the

shore and fastened at some convenient

point. When the booms are to be returned

to service in the spring they are towed out

and moored in position by a tug ; the anchor

chains are picked up with the wires run-

ning to the shore, and are connected to the

boom, and the lengths are adjusted to the

water level by the windlasses on the decks.

The substructure and all of the super-
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structure except the lift span and towers

were designed in the engineering depart-

ment of the Chicago & North Western Rail-

way when E. C. Carter was chief engineer,

W. H. Finley (now chief engineer), assist-

ant chief engineer and W. G. Armstrong,
engineer of bridges. The lift span and tow-

ers were designed by Waddell & Harring-

ton, of Kansas City, Mo. The Missouri

Valley Bridge & Iron Company, of Leaven-
worth, Kans., was the contractor for the

substructure. The King Bridge Company,
of Cleveland, supplied the structural ma-
terial of the superstructure, and Geo. P.

Nichols & Brothers, of Chicago, the ma-
chinery and electrical equipment. The en-

Detroit's Urban Transportation Needs—Present
and Future—Set Forth

Engineers' Report Proposes Rerouting of Cars for Immediate
Relief and Preparation for Ultimate Construction of Subway

VARIOUS measures for relieving the
street railway traffic congestion in De-

troit, from inexpensive temporary expe-
dients, such as the use of skip-stops, to the
construction of a $16,300,000 subway, are
suggested by Barclay Parsons & Klapp, con-
sulting engineers, of New York City, in

an exhaustive report just made to the Board

k 3i'iOi"- A
HEAVY STRUCTURAL-STEEL TRUSSES REINFORCE THE CONCRETE GROSS BEAMS AT TOPS OF

, PIERS, ILLINOIS RIVER BRIDGE

tire superstructure was erected by the

Kelly-Atkinson Company, of Chicago. H. M.
Spahr was resident engineer in charge of

all field work for the railway company.

Costs per Capita for the several parts of

the sewage-treatment plant at Fitchburg,
Mass. (see Engineering Record, June 7,1913,

page 633), were given by David A. Hartwell
in a paper before the Boston Society of Civil

Engineers, March 3. As the matter of ex-

cavation depends upon the location and con-

ditions and would vary widely, Mr. Hartwell
has eliminated all such cost in the following
figures. The cost of the five Imhoff tanks
was $52,224 which, based on a population of

55,000, would be about 96 cents per capita.

The cost of the sprinkling filter, 2.14 acres

in area and from 10 to 10% ft. deep, was
$122,990 or $58,847 per acre; based on a
population of 40,000 the cost was $2.94 per
capita. The cost of the sludge-drying beds
when completed will be about 5 cents per
capita. The cost of the secondary tanks
was $8426, or about 15 cents per capita for
a population of 55,000. The cost of the dos-
ing tank was $9436, or 17 cents per capita.

When completed the disposal works will cost

about $320,000, including cost of land, build-
ings, roadways and incidental work not in-

cluding engineering and inspection. The
cost of the latter has been 8^/2 per cent,

which would add $27,200 to the cost, mak-
ing $347,200 or $6.31 per capita.

of Street Railway Commissioners of De-
troit. Briefly, the report proposes that

present expenditures be confined to altera-

tions in existing surface facilities—inex-

pensive makeshifts, such as the running of

two-car trains, the skipping of stops and
the putting on of extra collectors at the

front ends of Pay-as-you-enter cars, these

to be followed by the construction of certain

loops and short connections to. make pos-

sible a complete rerouting of the cars to

avoid a number of badly congested cross-

ings. These changes, the engineers think,

would give an average increased capacity

of about 40 per cent.

At the same time the rapid growth of

population of the city makes it probable

that other relief will be needed in the com-
paratively near future, and the engineers,

therefore, urge the immediate adoption of

a definite subway policy. They propose a

subway in Woodward Avenue, the main
north-and-south artery of traffic, with a

loop at the Detroit River. Only a short

section of subway would be built at first,

extending from Grand Circus to the river

and, like the original Boston subway, used

only by surface lines coming in from be-

yond the portal. It would, however, be de-

signed for special subway trains, and
would ultimately be extended in Woodward
Avenue to the city limit, a distance of about

6 miles.

A separate study was made of the traffic

congestion at the junction of the Grand

Boulevard and Jefferson Avenue, whence
a bridge leads to Belle Isle Park. To avoid
interference between the regular travel on
Jefferson Avenue and the holiday crowds
going to and from the park, the engineers
propose an underpass for vehicles from the
boulevard to the bridge approach, and the
replacement of the existing bridge with one
on which through cars could be routed
across to the island and to an underground
station which would not mar the appear-
ance of the park.

The report is a cloth-bound volume of
291 pages, supplemented by numerous maps
and drawings. Its substance' is given in

the first thirty pages, which comprise Part
1. The remaining pages go into the vari-

ous phases of the matter in detail. These
notes are taken from the report.

Conditions in Detroit

Detroit is essentially the city of indi-

vidual residences, and few suburbs. Its

growth since 1900 has been rapid, and this
fact has begun to manifest itself in the
replacement of the individual dwelling by
the apartment house. During this period
of rapid grovrth the city has become more
markedly a manufacturing city, and the fac-

tories are widely scattered. The report di-

vides them into eleven groups, which are
scattered throughout the city. The 45,000
employees are also scattered throughout
the city, and while 13,000 of them are
within walking distance of their factories

and 20,000 use street car transportation

outside of the congested district, 12,000

travel twice a day through the heart of the
city.

As previously stated, the main north-and-
south artery is Woodward Avenue. Most
of the north-and-south car lines use this

thoroughfare, and a large part of the east-

and-west traffic crosses at grade at Michigan
Avenue, in the heart of the business dis-

trict. There is also a heavy cross traffic at

Jefferson Avenue, near the river, and con-

siderable at several other points. Besides

these direct crossings, other cars turn in

and out at these street intersections counter
to the general direction of the main traffic.

In addition there are heavy vehicular and
pedestrian movements, including an un-

usual number of privately owned auto-

mobiles.

Immediate and Ultimate Relief

The measures proposed for immediate re-

lief are given in the summarized recom-
mendations. As previously stated, it is be-

lieved that they would effect an average
added capacity of the existing lines of 40
per cent, although it is thought that a 50-

per cent increase would be made possible on
Woodward Avenue. These changes would
remove the iriimediate necessity for a sub-

way. If the present rate of growth is

maintained, however, the population of the

city and suburbs will reach the 1,000,-

000 mark by 1920 or shortly thereafter.

A subway suggests itself as the means of

accommodating the increased travel, and
Woodward Avenue is the obvious thorough-

fare for such a subway. A long subway,
that is, one of sufficient extent to warrant
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operation as a separate unit with special

subway trains, in this case extending to

Manchester or Victor Avenue, would cost

about $16,300,000. Transfers to and from
the surface lines would probably be de-

manded at the regular five cent fare, and it

is doubtful whether there would be suffi-

cient travel to make the investment pay.

Meanwhile it is probable that within six

years the traffic will be almost double, so

that even with the increased capacity

gained by rerouting the cars it will be neces-

sary to provide means for permitting more
cars to reach the congested area. A solu-

tion of this problem would lie in the con-

struction of a subway loop for street cars

such as would form the proper terminal by
a subway line on Woodward Avenue. This
short section, although designed primarily

for the operation of street cars, should be

of proper dimensions for later use by sub-

way trains. While such a subway would
have little earning capacity, it would, never-

theless, be of relatively small cost, probably

about $2,500,000. The investment would
be of general benefit to all of the traveling

public of Detroit, and would be a logical

step following the proposed complete rerout-

ing of the present lines.

Summarized Recommendations

Summarizing, Detroit's street railway
rush-hour problem is essentially a case of

unusual traffic concentration, due to a sys-

tem of converging car lines loading and
unloading the bulk of their passengers in

a very limited central delivery district. It

is believed that immediate relief can be ob-

tained from the bad rush-hour conditions

and a permanent improvement effected by
bringing the existing surface lines up to

their maximum capacity and securing the

greatest freedom for their movements in

the congested district. The thirteen recom-
mendations for improving existing facilities

are divided into two groups, A and B.

Group A.—This group includes the recom-
mendations contemplating a complete re-

routing of the existing car lines, the addi-

tion of new bridges and short sections of

new tracks, the addition of new equipment
and the expansion of certain of the lines.

In condensed form they call for

;

1. A system of loops to eliminate as far

as possible the present crossing interfer-

ences. (The appended diagrams show the

complete elimination of crossing movements
at the worst point, the intersection of

Michigan Avenue and Woodward Avenue,
and a great reduction in the direct crossings
and conflicting switching movements at

other points.)

2. Two-car units on Woodward Avenue
and some of the other heavier lines during
rush hours.

3. Additional car service on the lines at

present overcrowded, and the use of larger

units on some of the lines now using the
older types of cars.

4. Expansion of the existing Crosstown,
Fourteenth, Warren and Grand belt lines.

5. The building of a larger bridge at the

present site for handling heavy traffic to

Belle Isle, and provision for the operation
of through cars to the island.

Group B.—This group covers improve-
ments designed to give immediate relief,

which can be put in effect at once without
material expense. They are:

6. Systems of stations or skip-stops.

7. The employment of street collectors to

load at the front doors of cars during the

rush hour in the downtown district.

8. The removal of the division rail on the
rear platform of the pay-as-you-enter cars.

9. The running of special cars without
stop through the crowds of factory workers
at certain times of the day to care for the
general travel.

10. Provision for special streets for ve-

hicle travel, by improvements in paving,
lighting and widening of these streets.

Ordinances to give right-of-way to vehicle

traffic on these special streets to encourage
automobiles to use them.

11. An ordinance for stopping automo-
biles with the street cars on Woodward
Avenue facilitates safe and rapid loading
and unloading of the cars.

12. Rigid parking regulations at the ends
of the blocks near the safety zones.

13. Temporary rerouting on certain lines

pending the completion of track changes.
Subway.—To provide for the handling in

the future not only of a much greater vol-

ume of traffic than at present, but also one
of greater density, the following measures
are recommended:

14. The taking of immediate steps to pro-

cure all necessary enabling legislation and
permit the prompt execution of whatever
subway policy may be adopted.

15. The preparation of detail plans for a

short subway loop at least two years in ad-

vance of the necessity for such subway.
16. The design of this loop with a view

to ultimate use by special trains for rapid

transit service, when the construction of a

long subway is warranted.
17. The adoption of a general subway

policy outlining the city's position as to the

building and financing of subways, this

policy to include a decision as to whether
the subways are to be built on the city's

credit as public improvements, in anticipa-

tion of traffic conditions which would make
them attractive, self-supporting projects for

private investment.

Some Factors in Painting

Structural Steel

Designing for Future Maintenance—Effects of

Methods of Applying Paint

ONE factor in the design of steel struc-

tures that is frequently overlooked is

the necessity for so detailing and selecting

main sections that painting and mainte-

nance can be effectively provided for. It

should generally be found possible to so

design almost any structure that inspection

and painting are relatively easy, and thu.s

insure the longest life for the structure

consistent with the given condition.^. This

suggestion while not new is one of the

points upon which H. Lowe laid emphasis
in a recent paper entitled "Some Paint and
Painting Factors," presented before the

Municipal Engineers of the City of New
York. Several significant parts of this

paper are here abstracted.

Touching Up the Naked Spots

Simplicity of construction is one of the

chief objects to be desired, yet it may not
prove possible to so design that every part

can be inspected and maintained. However,
if any part is inaccessible so that it cannot
be coated with paint and protected, decay
or corrosion must take place and increase.

All complicated details, such as depressions,

horizontal pockets, cracks, crevices, etc., in

which dirt and water may collect should be
avoided as far as practicable. Every part
should be so designed that it can be exam-

ined, repaired and painted. If necessary,

special facilities, such as examination, plat-

forms, ladders, etc., should be provided.

Engineers frequently waste money
through repainting the entire structure at

short intervals. As paint fails more rapidly

on the sunny and the exposed sides of a
structure, it would pay to clean and touch
up these sore and naked places when need-
ed, and let the healthy parts alone. Any-
one who desires to be a competent judge of
the workmanship of painters must himself
know how to handle a paint brush, as almost
any painter can fool even a shrewd ama-
teur who is standing over him. Look well

to the joints, fittings, contact surfaces and
hidden parts that water may be excluded
from them. In the use of paint, much de-

pends upon where it is used, when it is

used, and the man who uses it.

Number of Coats and Their Sequence

One coating of any good oil paint will

form a skin about 1/500 in. thick over a
smooth non-absorbent surface such as naked
steel. As all paint films are more or less

permeable to moisture it is obvious that one
coat is inadequate to inhibit the corrosion

of a steel surface; in fact, it is too tender
even to withstand the erosive effects of

wind and rain. A paint skin closely resem-
bles animal epidermis; the vital distinction

between the human skin and a paint skin

being that the former has the power of re-

newing itself, while the latter has not.

If a painted surface is seemingly dry in

one day it is best to wait, to be safe, four
days before re-coating it. This will insure

not only satisfactory drying, but such hard-
ening of the layer that it is in fit condition

to receive another coating.

Nature of the Drying Process

The drying of oil paints may be described

as a sort of breathing process ; the oil must
inhale or take on oxygen from somewhere,
and it must exhale or give off carbon diox-

ide and water, else it cannot dry. A gallon

of oil gradually gains about one-half pound
in weight in drying, then much more slowly

loses in weight until decomposed. Maximum
power to resist atmospheric influences is at-

tained at maximum weight, but no definite

time can be set for this because it depends
upon various factors.

Powders may be added to the oil to in-

crease the rate of oxidation, but none of

them, such as lead and manganese com-
pounds, can make it dry fast enough. Hence
the resort to japans, i.e., substantially in-

soluble soaps. These soaps, if well made,
improve oil paints; if poorly made they
lessen their value, shorten their life and
burn them up.

In conclusion, the importance of proper
classification of our knowledge, of selective

grouping of facts and careful study of their

relations in order to reach true conclusions,

should be emphasized. Some of the techni-

cal features in paint making and paint using
as related to the practical problems of the

engineer have here been outlined. Im-
portant as these are, they will not insure the

best results unless controlled by the more
significant factor of confidence in the mak-
ers and users of these products upon which
the life of steel structures depends.

A Practical Navigable Channel from
the Bering Sea into the mouth of the Kus-
kokwin River in Alaska has been discov-

ered, thereby opening to commerce the sec-

ond largest river in the Territory.
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Concrete "Bleachers" Protect

Massachusetts Shores
Defense Works at Revere Beach Reservation in

Boston Have Been Designed to Break Up Force

of Wave Impact and Prevent

Encroachment by Sea

REINFORCED-CONCRETE steps 30 ft.

wide, known locally as "bleachers,"

serve to break the impact of the waves
along Revere Beach, near Boston, Mass.

This marks the first application in this

country of the ramp principle to structures

of this kind, although to some extent it has

been employed in England. The total length

of the ramp is about 1500 ft. and it con-

tains seventy-one 21-ft. sections separated

by expansion joints.

The erosion of the shore at Revere Beach
has given the Metropolitan Park Commis-
sion great concern. The parkway runs on
a narrow ridge between the ocean and a

marsh. The waves constantly cast up shale,

shingle and sand, which help to maintain

the ridge, but the same waves also pound
the ridge to pieces. Wooden piles and bulk-

heads have been employed from time to time

to check the sea, but they decayed rapidly

and did not withstand the bombardment of

a storm. Many times, therefore, the boule-

vard, which makes an important link in the

Boston chain of parkways, has been dam-
aged. The elevation of the road is about

18 ft. above low water.

When a permanent protection was consid-

ered the ramp principle was discussed, as

the ramps divide the waves, thus distribut-

ing the force of the blows. This is not the

case with an ordinary sea wall, which must
stand the whole force of the sea at a single

blow. Such walls, therefore, must depend

upon weight only to resist the impact, thus

making their construction very expensive.

Expansion Joints

In the accompanying drawings is shown
the design of the ramps. Reinforced-con-

crete steps, with 3-ft. treads and 9y2-in.

risers, having a minimum thickness of 5 in.,

are built on 6-in. wide reinforced-concrete

sills 10 in. deep running normally to them:

These sills are spaced 3 ft. on centers and
every seventh is 12 in. wide. At those

points are located the expansion joints. To
prevent the water from penetrating the

panels at these joints they have been cov-

ered by 10 X 12-in, reinforced-concrete caps,

so that the expansion joints are Z-shaped.
At the upper end of the steps a curb

10 in. wide has been provided. At the lower
end the sills and the lowest step have been
built into a concrete gravity-section retain-
ing wall and anchored to it by the extended
reinforcement. The retaining wall, which
varies in depth from 3 to 5 ft. and is built

over a 3-in. tongue and groove wooden sheet
piling 10 ft. deep, serves to prevent the
water from eating away the ground under-
neath the ramps. The concrete used in

building the ramps was a 1 :2 :4 mix.
The design was prepared under the direc-
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tricity and Compressed Air for Work on

the Little River Headwater
Diversion Channel

FOR the protection of about 500,000
acres of land now subject to floods in

the head waters of the Little River Drain-
age District in Missouri, there is under
contract a diversion channel 30 mi. long

which in some places has a depth of 18 ft.,

a bottom width of 113 ft. and side slopes

\^Oi/fsideUhe

^»f. ofSidewalk

T'J'T*-—

3

iDetatl uif 'Ramps at Wall

^5Tg G.$heetinglO'lonQ

•<5'u

Expansion Joint—L^^^T^ (

Section A-A
-J'(7"—hV"

details of eeinforced-conckete bleachers at revere beach

tion of John R. Rablin, engineer of the
Metropolitan Park Commission, Boston.

The Production of Pig Iron in the

United States in 1914 was 23,332,244 tons,

a. decrease of 24.6 per cent as compared
with the record figure of 1913, according
to a bulletin issued by the Bureau of Statis-

tics of the American Iron and Steel Insti-

tute. The output was in fact less than in

any other year since 1908. Every grade
except forge pig iron, which constitutes

less than 2 per cent of the entire produc-
tion, showed a decrease. The falling off

was practically uniform in the different

States, the outputs of the two greatest

producers, Pennsylvania and Ohio, being
respectively 41.72 and 22.64 per cent of

the total, as compared with 41.84 and 23.02

per cent in 1913. Basic and Bessemer pig
iron constituted 41.45 and 33.68 per cent

respectively of the entire production in

1914, as compared with 40.48 and 37.43

per cent in 1913.

FLIGHT OF concrete STEPS, 30 FEET WIDE, PROTECTS REVERE BEACH

of 2:1. It is expected that about 7,000,-
000 cu. yd. of the excavation involved will
be done by dragline excavation machines
installed on longitudinal tracks of the orig-
inal surface of the ground and operated
from the shore of the Mississippi River to
a point about 13 mi. away. Under favor-
able conditions each excavator is expected
to handle 2000 cu. yd. of earth in one 10-
hour shift, depositing it in final position in
a spoil bank 18 ft. high, beyond the 40-ft.
berm, on which the machine will travel.

These machines are notable for their
great size, capacity and rapidity of opera-
tion, for the special turntable construction,
telescopic current-transmission joints, im-
proved application and arrangement of
electric and compressed-air controlling de-
vices, and for the self tracklaying facilities.

The method of operation includes the pre-
liminary construction and control of a pilot

ditch to drain the swampy land, and the
transfer of the machines across the high
Government levee on falsework.

General Conditions and Operation

The general character of the work on
which these machines will be employed was
described in the Engineering Record of
Aug. 22, 1914, page 204. It forms an im-
portant part of the $4,000,000 flood-protec-

tion and drainage system being executed
for the improvement of a 10 x 90-mi. tract

of alluvial land in the Little River Drain-
age District. The location of the work is

largely through swampy land, much of it

submerged to a depth of several inches

most of the time and in many places covered

with a heavy second growth of timber.

The machines were erected in the bottom
land within about 4500 ft. of the banks of

the Mississippi River, on soft swampy
ground which is to be drained by a pilot cut

before the drag-line excavators are put in

operation.

During the progress of the work the

Mississippi River is likely to have fre-

quently a stage intermediate between nor-

mal and bank full that would back up
through the pilot cut, a contingency which
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will be safeguarded against by the con-
struction of timber outlet gates that can
be closed during periods of high water and
opened when the river falls sufficiently to

permit the discharge of the accumulated
drainage above the gate.

The work will be started near the Mis-
sissippi River at a point perhaps 200 ft.

from the shore, and will eventually cut
through the existing Government levee, but
this will not be done until all the work in

shore of the levee is completed. Hence it

will be necessary to transport the heavy
machines over the levee on falsework ^nd
install a small centrifugal pumping plant

to carry the drainage water across. After
the completion of the channel about 1500
ft. of the Government levee intersected will

be removed.
The embankments will have a 6 x 8-ft.

exploration or muck ditch which will be
carried to whatever additional depth may
be necessary to cut off under seepage, and
where well defined channels are encountered
the exploration ditch will be supplemented
by a cutoff wall of concrete or sheeting.

Type of Machine

The machine, which is known as a Class

M, Lidgerwood drag-line excavator, weighs
about 190 tons, including the 100-ft. 34,-

000-lb. steel boom. The excavator, together

with the operating machinery, is installed

on a heavy steel platform mounted on a

turret-type turntable 24 ft. in diameter,

provided with rack-and-pinion swinging

gear which enables it to revolve continu-

ously through a complete circle. The ma-
chine is carried on four four-wheel com-
pensating arch-bar trucks of 36-in. gage
running on seven sets of track sections 15

ft. long, which, when the machine is to be

moved, are rapidly picked up in the rear by
the boom, swung 180 deg. and placed in

front ready for the machine to advance.

For this operation hooks are connected to

the scraper bucket, and handle the track

sections without delay in making or re-

moving connections.

The 4-yd. scraper-type Page bucket has

a lip and teeth of manganese steel. It is

handled by a 1^-in. Hercules cable which
with the nine-part boom topping lift is

operated by a Lidgerwood special elevator

engine driven by a 225-hp General Electric

motor. The boom is arranged to operate

a clamshell or an orange-peel bucket by the

simple addition of another sheave at the

end.

The turntable is revolved by bevel gears

mounted on a 9-in. vanadium-steel vertical

shaft. The brakes for the swinging engine

as well as the frictions for the bucket oper-

ation are operated by compressed air. The
air compressor is driven by a 15-hp motor
and the swinging gear by a 112-hp motor.

The controls for the bucket and swinging
motors are of the magnetic master type,

designed to protect the motors and insure

their maximum efficiency. The machine is

counterbalanced by 20 cu. yd. of concrete

placed in the rear of the upper platform

and serving as a flooring. Each machine
is provided with a 15,000-candlepower elec-

tric light for illuminating the working
radius of action of the excavator and per-

mitting work to be carried on at night.

Electric Current and Operation

The 440-volt three-phase 60-cycle alter-

nating current by which the machinery is

operated is delivered by the Missouri

Utility Company through a 30-mi. auxiliary

transmission line installed by the contrac-
tor as the work progresses along the right-
of-way line. From this line the current is

stepped down to 440 volts by a transformer
carried independently of the machine on a
small truck connected to it by 400 ft. of
cable, and thus permitting 800 ft. of ex-
cavation to be made before transformer
connections are changed. The current is

delivered to the machines through station-
ary brushes engaging a vertical post in the
axis of the turntable, which is fitted with
a telescopic joint providing for irregular-
ities of position and for continuous circuit

whatever the position of the machine.
Each machine is operated by a crew of
four men in addition to an electrician ; they

are a runner, an oiler and two pit men.
The crew will probably be brought to work
daily by gasoline motors operated over the

railroad from Cape Girardeau, Mo.
Normally the bucket is dumped while the

boom is continuously swinging through a
full circle at an approximate rate of one
revolution per minute. In trial tests com-
plete revolutions have been made in thirty

seconds and the bucket has been filled,

emptied and returned in forty-five seconds.

It is estimated that under favorable cir-

cumstances the machine can handle one

bucketful per minute continuously.

The work is being executed under the

direction of William A. O'Brien, chief en-

gineer. Little River Drainage District.

Screw Spikes Give Satisfaction on Delaware,
Lackawanna & Western Railroad
G.J. Ray Presents Observations and Precautions for Applying,

Based on His Company's Five-Year Experience with Them

SCREW SPIKES have been used exten-

sively on the Delaware, Lackawanna &
Western Railroad, both in new construction
and in the maintenance of old. In describ-

ing at length in the March "Bulletin" of

the American Railway Engineering Asso-
ciation the company's experiences, G. J.

Ray, chief engineer, admits that some mis-
takes were made at first, and that later de-

velopments may change some of the present
practice. As a whole, however, he states

that the screw-spike installation has proved
very satisfactory, and no conditions have
developed such as to cause any doubt as to

the ultimate success of the undertaking.
Numerous minor difficulties anticipated have
not materialized. On the other hand, the

screw spikes have in numerous cases shown
up very favorably as compared with cut

spikes.

Quoting Mr. Ray, "It was fully expected

that no small amount of trouble would be

experienced from derailments, changing out

broken rails, difficulty in gaging track on
sharp curves, etc. It is a pleasure to state

that, to the writer's knowledge, we have
never had a derailment where the screw
spikes have not been very much less

damaged than the cut spikes in the

same locality, and very seldom has a

derailment broken off any screw spikes

or damaged them to such an extent

that they did not continue to firmly

hold the rail in place. We have had many
cases of derailment where it was not neces-

sary to remove a screw spike, whereas near-

ly every cut spike on the damaged side of

the rail was destroyed. Again, we have
had some derailments where it is reasonably

certain that bad accidents were prevented

by screw spikes in some of the ties holding

the rails in position, whereas the cut spikes

in the other ties were destroyed. With the

first tieplates used, without supports for the

spike heads on the inside of the rail, we did

have some spikes badly bent by derailed

wheels, thus causing no little delay in their

removal. We have as yet had but few cases

with screw-spike construction where the

tracks have been found to be wide gage, due

to spreading the rails, and all such cases

have been on* sharp curves, where shortleaf

yellow-pine ties were used in renewals and
where only a few screw-spike fastenings

were placed per rail length.

"It should, of course, be understood that

there are some exceptional places on the

railway where any metal parts, irrespective

of whether they are cut spikes, screw
spikes, bolts, etc., even when thoroughly
protected and reinforced by channel plates

or other devices, will be cut off or will fail

to hold track, but such exceptional cases

should not be taken as evidence of the suc-

cess or failure of any holding device. On
the other hand, we have many cases where
the' rails could no longer be held to safe

gage with cut spike fastenings, when the

installation of screw spikes and a flat-bot-

tom tie plate has not only made safe track,

but materially lengthened the life of the

ties, bridge and switch timbers.

"As to relaying rail, or removing broken
rails, it is to be expected that more time
will be consumed in doing the work. In

other respects the conditions are no differ-

ent from those experienced with cut

spikes."

Mr. Ray's discussion, with the illustra-

tions, occupies 64 pages of the "Bulletin"

and embraces many phases of the subject.

He explains the reason for the adoption of

screw spikes, which was the necessity for

something to grip the tie to maintain gage
on sharp curves, and the desire for some-

thing that would not damage the wood
fiber as flanged tieplates were found to do.

The details of the tieplates, spikes, ap-

purtenances .and machinery for applying

in present use have been evolved, as he

shows, from earlier experiences. Labor
costs in connection with the construction

of the Lackawanna Railroad of New Jersey,

amounting to a mileage of approximately

60 mi. of main track, are given as follows

:

Per mile
Cost of boring by liand in the fleld, 2,880

ties at 3.ri cents $100.80
Cost of applying 11,520 screw spil<es at 1.9

cents 218.88
Cost of laying track, less boring and

placing screw spikes at 8.5 cents per foot 448.80
Cost of surfacing 5,280 ft. of track at 17

cents per foot .• 897.60

Average cost of labor per mile of main
track {1,666.08

The following general conclusions as to

screw spikes, and precautions to be taken

in applying, are based on the experience of

more than four years.

Ties

1. Treated beech, birch, gum, hard

maple, elm and probably other similar

woods may be safely used with oak on
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sharp curves where the traffic is especially

heavy.

2. From an economic standpoint, soft-

wood ties, such as loblolly pine, should not

be used on tracks of excessive traffic, nor

is it advisable to use them on sharp curves

with moderately heavy traffic. An expen-

sive fastening device, such as an extra large

and heavy tieplate or chair, securely fas-

tened to the tie by fastenings independent

of the spikes securing the rail, with suffi-

cient room for rail movement on the tie-

plate, thus reducing the movement be-

tween plate and tie to a minimum, would
probably make it practicable to use soft-

wood ties on straight track and light

curves with moderately heavy traffic. It

is not believed, however, that loblolly pine,

or similar ties, can be economically used
with good results on heavy curves, regard-
less of the style of fastenings.

3. As a rule, with woods which it will

pay to treat, the poorer the quality of the

timber the more elaborate and expensive
the fastening must be if the mechanical
life of the tie is made to approach the life

of the treated timber.

4. The hardest track to maintain, from a

tie standpoint, is on sharp curves, elevated

for high-speed trains, where the speed of

freight trains is restricted on account of

grade conditions. Where traffic is especial-

ly heavy, such curves should be provided
with the best of hardwood ties.

TiEPLATES

1. Tieplates should be used on all ties

where screw spikes are used.

2. The tieplates should project well be-

yond the base of the rail on the outside and
less on the inside to counteract the ten-

dency of rail to roll out.

3. As a rule the required thickness of the

tieplates will depend upon their projection

beyond the base of the rail, and the traffic.

4. Four holes should be provided for

screw spikes, so that two extra holes will

be available if needed. ^

5. All holes should be punched from the

top down and be as neat a fit for screw
spikes as consistent, so as to make all screw
spikes act together in resisting lateral pres-

sure. The outside screw spikes should be

so protected by the shoulder on the plate as

to prevent the rail base from cutting into

the screw-spike neck; otherwise, in case of

derailment and slued ties, it will be found
impossible to remove the spikes without
first straightening the ties.

6. A raised lug, or shoulder, both inside

and outside of the rail base, should be pro-

vided to give support to the screw-spike

heads. This shoulder assists in holding

gage and materially reduces the breakage
of spikes and damage to track in case of

derailment.

Spikes

1. The size of screw spikes and the

design of the thread should be carefully

considered before a screw spike is adopted.
Thereafter no changes should be made;
otherwise the new screw spikes cannot be
used in old holes without damaging the
wood fiber.

2. Where salt brine drippings are exces-

sive, screw-spike heads must be made suffi-

ciently large; otherwise there may be diffi-

culty in the future in removing the screw
spikes from the track, due to corrosion.

During nearly five years' service no screw
.spikes have been found that were rusted
within the tie, and there was no rust to

speak of below the head, ^though some
spike heads were rusted so badly that they
could not be removed with the standard
tool.

3. The screw-spike head should have
tapering sides to prevent turning in the
wrench socket after the size of the head
has been diminished by rust.

4. Any mechanical device for setting
down screw spikes must automatically re-

lease when the screw spike is seated ; other-
wise the screw spike is apt to be damaged
in case of hardwood or the wood fibers de-
stroyed, in case of softwood.

5. Very little trouble is experienced by
screw-spike heads breaking off, either on
account of track movement or derailed
equipment. The heads are, at times, dam-
aged to considerable extent by derailments,
but as a rule the spikes are not broken, nor
is their holding power affected. Where
screw spikes are broken off, a device for
extracting the broken portion from the old

hole without injury to the wood threads
would be a valuable appliance.

6. When screw spikes are fully seated,

no further strain should be put on them, as

this will tend to destroy the threads in

the wood or injure the spikes.

Holes for Screw Spikes .

1. All ties should be bored at the treating

plant before treatment. This can be done
while the ties are being adzed, and not only
insures that the holes are bored sufficiently

deep, but provides for good treatment of all

wood adjacent to the spike holes.

2. Where the ties are bored before treat-

ment, the track must be to proper gage be-

fore the ties can be placed.

3. The holes for screw spikes should be
of proper dimensions for the class of wood
used, with due regard to the size of screw
spike used.

4. A limited number of holes can be
bored with one fcit, after which its size will

diminish so as, to make it unfit for a hole

of a given size.

5. Holes should be bored somewhat
deeper than the length of the screw spike.

There is no serious objection to boring the
holes clear through the ties.

Gage

1. With oak, birch, hard maple, gum or

longleaf yellow-pine ties, gage can be main-
tained with a flat-bottom plate, using two
screw spikes on straight line and two or

three on curves.

2. Heavy curves elevated for high speed,

where heavy freight trains move at a slow
rate of speed, are the hardest track to keep
to gage.

3. Double spiking should be done on the

inside of the rail. ,

4. Not only is the lateral and vertical

resistance of a screw spike greater than

that of a cut spike when both are first ap-

plied, but the lateral and vertical resistance

of a loose screw spike is considerably

greater than the lateral and vertical re-

sistance of a loose cut spike.

5. When the threads in the tie are en-

tirely destroyed, a screw lining (any one
of several different varieties) may be used

with good results.

General

1. All ties should be bored and adzed be-

fore treatment. This insures good gage,

a perfect bearing for the tieplates and good

treatment under the rail seat and around
the screw-spike holes.

2. In placing screw spikes, they should
be driven by hammer only sufficient to make
the threads take hold. If rigid instructions
are not carried out, laborers will continual-
ly overdrive spikes and thus destroy the
wood fibers near the top of the holes.

3. Screw spikes with flat-bottom plates
on hardwood ties will hold track to gage
on sharp curves under heavy traffic. The
holding power of screw spikes in hardwood
ties, after more than four years' service,
is not materially reduced.

4. No screw spikes have ever been found
so loose that they could be easily pulled
out of the holes, and but few have been dis-

covered which could be as easily extracted
as a newly driven cut spike. In no case,
except with loblolly pine ties, has the
threads in the wood been found weakened.

5. Screw spikes in maintenance work
can be most economically used where all

rail is of a standard pattern, so tnat re^
gaging of track is not necessary in relay-
ing rail.

6. Slight irregularities of track when
frozen are liable to throw an excessive
strain on screw spikes where there are but
a few mixed with cut spikes.

7. The best results with the screw spikes
can be expected in new construction, and
where the number of screw spikes in tie

renewals predominate over cut spikes.

8. In relaying rail, cut spikes should
never be driven in old screw-spike holes, if

the holes are to be again used for screw
spikes.

9. No effort should be made to draw up a
low tie with screw spikes when the roadbed
and ballast are frozen solidly.

10. Screw spikes do not have to be con-
tinually set down, as do cut spikes, but
should be gone over and set down properly
after the plates are seated in the tie.

11. Flat-bottom plates with raised shoul-
ders or lugs for the screw-spike head make
but little noise and do not rattle at all

where ties are adzed before treatment.
12. It cannot be expected that the full

life of all creosoted softwood ties, such as
loblolly pine, will be realized without pro-
viding expensive fastenings from the start,

and then it will probably be necessary to
add some further device at a later date.

Probably the most practical and least ex-
pensive device will prove to be one or the
other of the lining devices to be placed in

wornout spike holes.

13. The use of screw spikes for the past
five years has not made it necessary to in-

crease the number of sectionmen per mile
of track.

14. Whether or not it will pay to use
screw spikes will depend on the cost of ties,

their probable life and the traffic.

Individual Meters vs. District Meters
to prevent water waste was the subject of
a paper by R. O. Wynne-Roberts at the
meeting of the Illinois Section of the
American Waterworks Association, March
9-11. Considering the financial situation in

a typical city of 10,000 inhabitants he esti-

mates that the cost of operating individual

meters is $11,900 annually, the saving in

fuel $1200 and the value of the water saved
$1277. With district meters the operating
cost is $5400, fuel saving, $1800, and the
value of the water saved, $1914. The dif-

ference between the estimated cost of oper-
ating the two ways and the savings effected

are $9423 and $1786, respectively. The
extra costs per water-paying consumer per
annum are respectively $2.70 and 25 cents.
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Hollow-Tile Partitions and Floor Arches Tested
Fire Test Applied to Partitions and Load Tests Upon Va-

rious Forms of Floor Construction Show Good Results

.^

RECENTLY completed tests upon hol-

low-tile construction have been reported

by R. W. Hunt & Company to the National

Fire Proofing Company, Chicago, showing
satisfactory results for both the fire-resist-

ing value of plastered partition walls of

hollow tile, and the load-resisting value of

floor arch tile with steel reinforcement.

These tests, witnessed by R. W. Hunt &
Company's representatives, were conducted

under the auspices of the National Fire

Proofing Company at their testing labora-

tory for the purpose of demonstrating the

fire-resisting properties of hollow tile, and

to obtain values of the uniform loads that

could be carried by flat-arch construction

of continuous beam type with deflections

well within the building-code requirements.

Tests of three hollow-tile slabs about 3 ft.

wide and 7 ft. long, acting as simple beams,

were also made to determine the eifects of

adding (a) reinforcing steel and (b) a top

layer of stone concrete. The arch-tile slab

without reinforcement gave only nominal

resistance to load ; failure occurred at about

800 lb. central load, which corresponds to

about 80 lb. per square foot equivalent uni-

form load and about 40 lb. per square inch

extreme fiber stress. The danger of using

flat-arch floors without reinforcing, tie rods,

or other means of developing true arch ac-

tion is thus strikingly emphasized by this

test.

Fire Test of Partition Walls

Partition walls were constructed of

12 X 12-in. Natco hollow tile, openings ver-

tical, with courses separated by horizontal
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STEEL FRAME AND FLOOR DETAILS

Test loads aoplied over entire surface. Support
at the 12-in. I-beams gives continuous span with
cantilever ends.

channel tile through which passed two Vi-m.
reinforcing rods. Two walls were built,

one of 4-in. and one of 8-in. thickness, and
a fire chamber built around them using 4-in.

walls between typical building floor con-

struction. Vertical reinforcing rods % in-

in diameter spaced 2 ft. 6 in. apart were
also used, the tile breaking joints as far

as po.ssible without interference with these

rods. A coat of Imperial plaster about %
in. thick was applied to both sides of all

walls.

The test was planned to follow the stand-

ard fire test of partitions as recommended
by the American Society for Testing Ma-
terials. The actual temperature averaged
higher than 1800 deg. Fahr. for the last

\\>, hr. of the test. Water from a IVs-in.

nozzle at 30 lb. pressure was then applied

for 2\'-2 min., through an opening in the

side and for 3 min. from the top. The out-

side face of the exterior wall showed small

hair cracks at a temperature of about 60

deg. when the inside temperature was 1600
deg. Fahr. These cracks, due to vertical

expansion, became more marked and finally

appeared at all horizontal joints. The in-

terior walls, examined the day after the

test, showed about 60 per cent of plaster

surface removed by the action of the water,

and about 25 per cent of the tile contained

fine hair cracks. A few had the dovetails

broken off", and five tile had scaled off slight-

ly, but extremely little damage was found
on either the interior or exterior walls.

Floors for Load Test

The accompanying figure shows the con-

struction of the continuous floor panels, the

sections being drawn for the type of floor

used in the second test. Three types were
tested : first, the 12 x 12 x 8-in. Natco arch-

tile floor with reinforcement as shown and
1 :3 Portland cement grout between the long-

itudinal courses ; second, the same arch-tile

floor covered with 1:2:6 cinder concrete 4

in. thick and a 1-in. timber flooring, and
third, the cinder-concrete floor of the sec-

ond test replaced by a 1:2:4 mixture of

stone concrete 3^2 in. thick with a y2-in.

mortar wearing surface laid on top of

the tile. The tile floor of the first test

weighed 38.4 lb. per square foot, and the

center deflection under this load was nearly

1/4 in. when the forms were removed four

days after construction.

The tests were made by loading the total

floor surface uniformly, using piles of terra

cotta or of pig iron and preventing arch

action. Increments of approximately 25 lb.

per square foot were used, and deflecto-

meter readings of deflections at three points

each across the center and both ends were
made after each increase in load. For the

first test the center panel was loaded, fol-

lowed by the end panels for one increment,

and the next increment was applied in re-

verse^ order ; but for the other two tests

the increments were always applied first on

the center, then on the end panels.

Results of Floor Tests

The accompanying diagram gives the de-

flections for each test at corresponding

loads per square foot, and indicates the

satisfactory values obtained. The center

deflections were all less than that allowable

for a span of 19 ft. It should be noted,

however, that full continuity of action is

obtained by loading the outside panels, and
that no test was made with load on the in-

side panel only.

"The greater stiffness of the thicker floors

used for tests 2 and 3 is clearly shown by
comparing the average center deflections at

100 lb. per square foot and 200 lb. per

square foot in the table.

This table also indicates a con.stant load-

deflection ratio of increase for tests 2 and
3, but not for test 1 on the tile floor.

Load,
lb. per sq. ft.

100

Average deflection.s at center,
inches

'Test 1 Test 2 Test 3

. . . . 0.10 0.07 0.02
200 0.30 0.14 0.04

At the maximum load in the third test

the concrete cracked across the full width
over the north 12-in. I-beam support, and
later (that night) over the south support.

The cantilevers afterward gradually settled

down until they rested upon timber sup-

ports provided to prevent dropping of the

ends, but the center panel did not deflect

further under the maximum load of 465 lb.

per square foot, which was allowed to re-

main for five days. When the load was

5O0

so.10 .20 .30 40
Deflection in Inches

deflection under test loads

removed the center of the floor returned to

within 3/16 in. of its original position. No
cracks or other evidences of excessive stress

in either concrete or tile were found except

over the supports.

Tests of Floor Slabs

Three small floor slabs, 37 in. wide, were
also built and tested as simple beams, with

a span of 6 ft. 8 in., using a central load

applied by a hydraulic ram. These slabs

were built of the same tile construction as

the floor panels, but with the openings longi-

tudinal. The first slab contained no steel,

the second Vi-in. and %-in. square steel rods

in the joints near the bottom (four rods of

each kind), and the third like the second,

but with the addition of 3i/4 in. of stone

concrete on top of the tile. As already men-
tioned, the first slab failed under the first

load of from 800 to 1000 lb. The second

slab failed under a central load of 15,000 lb.

and the third at 25,000 lb., corresponding to

1455 and 2427 lb. per square foot equivalent

uniform load in each case. The deflection-

load diagrams for these two slabs appear

practically straight up to at least one-half

the ultimate load.

In conclusion, the report states that suc-

cess in the continuous type of floor construc-

tion depends directly upon the provision for

tensile and compressive stresses over the

supports. The tieplates connecting top

flanges of longitudinal I-beams should be of

sufficient section to take the tensile stress,

and shims or wedges should be used at the

lower flanges to transmit the compressive

stress.

State Highway Bonds Totaling $475,-

000 were recently sold at a single allotment

in Tulare County, California, when a local

private firm bought in the entire issue at

4 per cent on a bid of 95Ms. These bonds

are to mature in 1949, 1950 and 1951.
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Multiple Flow Chambers in Imhoff Tanks
With More Than Two Settling Channels Danger of Cross Currents Through
Sludge Chamber Must Be Avoided — Method of Dividing Flow Equally

By JOHN H. GREGORY
Consulting Engineer and Sanitary Expert, New York

IN the Engineering Record of Jan. 16,

page 72, in an article on "Multiple Flow-

ing-Through Chambers in Imhoff Tanks" it

is stated that "rectangular tanks with sev-

eral flowing-through chambers over a com-

mon sludge-digestion chamber have been

suggested for Imhoff tank design . .
."

and that such a tank having three flowing-

through chambers had recently been con-

structed. The use of multiple flowing-

through chambers has received much care-

ful study for several years by some of the

engineers who have been called on to de-

sign and construct sewage disposal works
and perhaps a few comments on the sub-

ject may not be amiss.

The term multiple flowing-through cham-
ber, as used in the article referred to,

gives the reader the impression that there

must be three or more flowing-through

chambers over a common sludge digestion

chamber. To the writer, however, it would

seem that any tank having more than one

flowing-through chamber over a common
sludge digestion chamber would fall in the

class of tanks having multiple flowing-

through chambers. If, then, the writer's

understanding of what is meant by tanks

having multiple flowing-through chambers
is correct, it may be stated that rectangular

Imhoff tanks of the multiple flowing-through

type with two flowing-through chambers
over a common sludge digestion chamber
have been in operation in the United States

for several years, that others are now un-

der construction, while still others have
been and are being designed.

Operation Simplest with Less Than
Three Chambers

Tanks having more than two flowing-

through chambers have possibly not been
studied as much as those having only two
flowing-through chambers but they have,

nevertheless, received serious consideration.

The writer had occasion in 1909 to study in

detail the use of multiple flowing-through
chambers over a common sludge digestion

chamber as applied to rectangular tanks,

shortly after he had returned from an ex-

tended trip to Europe where he had spent
considerable time investigating the Imhoff
and Hampton tanks, and others of some-
what similar design. He came to the con-

clusion then that multiple flowing-through
chambers, under some conditions, would be

found advantageous, especially in the re-

modelling of existing tanks, but that, under
conditions ordinarily met with in American
practice, rectangular tanks having not more
than two flowing-through chambers over a
common sludge digestion chamber would be
found easier to design and simpler to con-

struct and operate than tanks having more
than two such chambers. From experience
gained in the last 6 yr. he sees no reason
to materially modify the conclusions then
reached.

The article above referred to further
states: "In multiple flowing-through tanks
there would apparently be no greater ten-

dency for sewage to pass from sedimenta-
tion chamber to sedimentation chamber
through the common sludge digestion cham-
ber than there would be for an interchange

of contents to take place between a single

flowing-through chamber and the sludge di-

gestion chamber beneath it. Experience
has demonstrated. . . . that such a ten-

dency, if it exists at all, is very slight.

Theoretically, of course, due to relative tem-
perature changes, such an interchange of
liquid might take place. Where several sedi-

mentation chambers in a single unit are pro-

posed great care must be taken to propor-
tion accurately the flow of sewage between
them by the use of suitable and sufficient

inlet and outlet devices. Such devices, it

is believed, can be readily arranged."

Cross-Currents Through Sludge-Diges-
tion Chamber

The reader might, perhaps, be led to

believe from the above that, with multiple

flowing-through chambers, there would be

minimum, but this feature of design has
not always received the consideration that
it should have.

Proportioning the Flow

In the last quotation above referred to it

was, however, pointed out that where sev-

eral sedimentation chambers were to be
used in a single unit great care must be
taken to proportion accurately the flow of
sewage between them by the use of suitable

and sufficient inlet and outlet devices and
that, it is believed, such devices can be
readily arranged.

This point cannot be emphasized too
strongly. If there is no connection between
the sedimentation chambers except through
the common sludge digestion chamber the
use of weirs at either or both the inlet and
outlet ends of the tank cannot be relied

on to properly proportion the flow through
the several sedimentation chambers. Ori-
fices are better, but even if the -proportion
of flow obtained by them was perfect they
would, under many conditions, cause too
much loss of head, and they have other ob-

jectionable features, as for example failure

to distribute the volume of flow as uniformly

Sludge Digestion

Chamlx>r

'^1 y>.

Sludge Digestion

Chamber

InletChannel

Outlet Weirs

Plan . Plan

FIGS. 1 AND 2—ILLUSTRATING HOW WEIRS FAIL TO PROPORTION FLOW, AND MEANS OF

REMEDYING TROUBLE BY NOT CARRYING GAS VENTS THROUGH TO THE OUTER WALLS

but little tendency for the sewage to pass

from sedimentation chamber to sedimenta-

tion chamber through the common sludge

digestion chamber, and that experience had
demonstrated that if such a tendency did

exist it would be very slight and would not

require special consideration. The writer's

experience is that in some tanks having
multiple flowing-through chambers not only

has the tendency existed but sewage has

actually passed from one sedimentation

chamber to another through the common
sludge digestion chamber, a condition dem-
onstrated not only by experiment, but by
the unsatisfactory operation of the tank.

If, then, it is possible for such a tendency

to exist it certainly should receive the most
careful consideration.

The writer has in mind several cases in

which tanks had not been properly designed

so as to prevent the flow from one sedi-

mentation chamber to another through the

common sludge-digestion chamber. It is,

perhaps, hardly necessary to state that, for

satisfactory operation, it is of the greatest

importance to prevent the passage of sew-

age from one sedimentation chamber to an-

other through the common sludge digestion

chamber. In properly designed tanks hav-

ing multiple flowing-through chambers the

passage of sewage through the common
sludge digestion chamber can practically be

previ. nted or at least limited to a negligible

as possible over the cross-section of the

sedimentation chamber at either or both

ends.

The failure of weirs to properly pro-

portion the flow through several sedimen-
tation chambers constructed over, a com-
mon sludge digestion chamber can best be
illustrated by reference to Fig. 1. The
sketch is not supposed to show an actual

design but has been prepared merely for il-

lustration. The sewage enters the three

sedimentaton chambers X, Y and Z from
the inlet channel and passes out over the
outlet weirs into the outlet channel. Let it

be assumed that the surface of the liquid

in the three sedimenation chambers at the

inlet end is exactly at the same elevation.

If, now, the sedimentation chambers are
identical in construction and the outlet

weirs are exactly alike and set exactly at

. the same elevation then, theoretically, the
flow through each of the three chambers
should be the same.

As a matter of construction, however, it

is exceedingly difficult, no matter how much
care is taken, to get the outlet weirs exactly

alike. If the weirs are not alike then a dif-

ferent volume will flow over each of them.
Under such conditions what occurs? Let it

be assumed for simplicity that the same vol-

ume flows over the outlet weirs in X and Z
but that a greater volume flows over the
outlet weir in Y. It is evident, then, that
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some sewage must flow from X and Z
through the slots x and z into the sludge

digestion chamber and thence through the

slot y into 1'. It is the continuous flow of

sewage thus through the sludge digestion

chamber which may cause trouble. It is,

of course, conceivable, and under some con-

ditions possible, that the flow may be so

small as not to cause trouble, but a design

in which such a flow is easily possible

should, to say the least, be looked on with

suspicion.

How TO Divide Flow Equally

One simple method by which the flow

through the three sedimentation chambers
can be practically equally divided is shown
in Fig. 2. The tank is identical in construc-

tion with that shown in Fig. 1 except that

at both the inlet and outlet ends direct com-
munication between the three sedimentation

chambers has been provided by shortening

the gas outlets and not carrying them
through to the outer walls. Even if the

flow through each of the three inlets is not

identical the surface of the sewage at the

inlet end of the three sedimentation cham-
bers X„ y, and Z, will be at the same ele-

vation, as the liquid would distribute itself

so as to practically accomplish this result.

A similar condition would exist at the out-

let end. If, now, different volumes are flow-

ing over the three outlet weirs the volume
of sewage flowing through X,, Y, and Z,

would be substantially in direct proportion

to the flow over the outlet weir at the end

of each sedimentation chamber. The ten-

dency for any flow of sewage through any
one of the slots x,, j/, and z, into the sludge

digestion chamber and out through either

one or both of the others would be reduced

to a minimum. Practically, the flow can
be so reduced as to be a negligible quantity,

if not entirely prevented. As a still further

precaution it would be possible to make the

cross-section of each of the sedimentation

chambers bear the same ratio to the total

cross-section as the flow through each of

the sedimentation chambers bears to the

total flow.

The writer has in mind two tanks in

which openings had to be made between
the sedimentation chambers in order to pre-

vent the flow of sewage from one sedimen-
tation chamber to another through the com-
mon sludge digestion chamber.

These comments have been written for

the purpose of calling especial attention to

the necessity of taking great care when de-

signing Imhoff tanks having multiple flow-

ing-through chambers over a common
sludge digestion chamber. The writer has
found it most helpful, after having made a

design or had one submitted to him for

consideration, to study it not only from the

structural standpoint, but also from the

viewpoint of the operator before passing
final judgment.

Panama Canal in Miniature

Operates at Exposition

Entire Zone Built to Scale in 200 x 565-Foot

Amphitheater Where Boats and Trains Actually

Pass from Panama to Colon

IN an oval amphitheater 200 x 565 ft. in

plan, the Panama Canal Zone has been
reproduced in complete detail at the

Panama-Pacific International Exposition,

and visitors are being shown vessels actually

passing through the locks in a tropical set-

ting which is a true duplication of the

topography and landscape of the isthmus.

No operators are visible to the spectators,

but vessels are continually traveling from
ocean to ocean, being locked through the

canal and hauled by the "electric mules,"

while miniature trains on the Panama Rail-

road operate between Colon and Panama,
passing through tropical jungles depicting

those of the Canal Zone. To reproduce the

forests adequately it was considered worth
while to make up by hand more than a

million individual replicas of palms and
other tropical grovths. The reproduction

is housed in a structure designed to har-

monize with the other exposition buildings

and covers an area of about 4 acres.

The topographical features of the zone and
all artificial and natural waterways, together

with the shore lines of the Pacific and Atlan-

tic Oceans, have been reproduced from Gov-
ernment survey data furnished for this

purpose by the Isthmian Canal Commission.
The scale upon which the reproduction was
designed is about 1 to 600 horizontal, with

a vertical exaggeration of 4 to 1, this latter

being necessary in order to feature the

topography and canal locks. The entire re-

production is depressed so that the ocean

levels are about 20 ft. below the spectators

in order that the zone may be viewed in its

entirety. On the walls that border the

amphitheater there is carried out a pano-

ramic perspective which lends the general

effect of a boundless horizon miles in ex-

tent.

Moving Platform for Audience

Encircling the oval is a promenade bor-

dered on the inner edge by a moving plat-

form 1146 ft. in length, with a seating

capacity of 6000. This platform moves
continuously around the reproduction at a

speed of 47 ft. per minute, making the en-

tire circuit in 24 minutes. Electric motors

are used for operating the platform by
means of a rack-and-pinion drive arranged
beneath the floor. The platform is divided

into 8-ft. sections so it can move freely on

curves, and each section is inclosed by a

2-in. pipe railing after the fashion of the-

ater box seats. A telephone receiver pro-

vided for each chair delivers a lecture on

the objects which are successively passed

as the platform moves around the circuit.

By this means each person receives his own
independent lecture as he travels by the

various objects of interest. The relay tele-

phone system employed was specially de-

signed for this purpose in the laboratory of

Thomas A. Edison.

Mechanical Details

Along the entire length of the channel

from ocean to ocean are the range towers,

buoys and all navigation signals of the

canal, correct as to location and lighting

radio towers 600 FT. HIGH STAND AT A PROMINENT POINT ALONGSIDE THE GATUN LAKE CHANNEL
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MIRAFLORES AND PEDRO MIGUEL LOCKS

Note Culebra Cut in background

arrangement, and the vessels which pass
through the locks will move at the same
relative speed as the originals. The ves-
sels will be drawn through the oceans and
Gatun Lake by the attraction of large mag-
nets operated on tracks underneath the
floor, but will be actually towed through
the locks by miniature "electric mules,"
which, in turn, are-operated by underground
cables. The moving magnets are drawn
along their tracks by steel cables, and are
energized by current transmitted through
the rails on which they operate. The ves-
sels carry iron cores which are about 21/2

in. above the cores of the magnets, and the
influence is exerted through a gap of air,

wood, tar, cement and water. When a boat
reaches a lock it is released from the in-

fluence of the moving magnet by means of
downward deflection in the track, and a
stationary magnet, located below the floor

at this point, connects the vessel with a
miniature cable from one of the "electric
mules."

Magnets Traveling on Cable System

There are three i/4-in. endless-cable sys-
tems beneath the floor. The longest of
these, 535 ft. in length, is on the Atlantic
side and is driven by two 1-hp, 110-volt
synchronized motors, geared to a 3-ft.

sheave around which the cable passes. The
other cable systems are 450 and 375 ft.

long respectively, each being driven by a
1-hp motor.

In designing cable systems of this length
two of the problems that required special
attention were to keep the friction as low
as possible and to evade the difficulties re-

sulting from the twisting of the cables.

That this has been done satisfactorily is

demonstrated by the fact that the system
is operated successfully by the light equip-
ment mentioned. There are a large num-
ber of curves in the system, the sharpest
of which have radii of 18 in., and at these
points self-oiling idlers with vertical shafts
are provided, spaced 6 in. apart. The con-
nection between cable and magnet truck is

effected by a clamp carrying a German sil-

ver band, within which the cable is free to
revolve as it will, and which has a spring
coupling at the truck to allow for play at
switches or curves. In order to take up any
slack that might occur in the cable, the plat-

forms carrying the motor drive are on

wheels and are counterbalanced by a 100-lb.
weight on each cable system.
The Panama Railroad system is laid out

in its entirety with track of %-in. gage.
Replicas of the locomotives and cars are
constructed of brass and are built for actual
service, even to the extent of putting
springs in the trucks. The locomotives are
5 in. in length and are equipped with an
electrically heated flash boiler into which
water from the tender can be injected by
operating a magnet located in the cab.
Steam thus produced jets periodically from
the whistle.

The steam as well as the smoke produced
by a chemical placed in the forward part
of the boiler, is, of course, only to complete
the representation. Motive power for each
train is furnished by a miniature motor
located in one of the box cars. This motor
takes current from one of the rails and the
circuit is grounded through the other rail.

Thus, one of the rails is always grounded
while the other is maintained at a potential
of 18 volts. This system necessitated in-
tricate switch connections because part of
the line is single track, and thus one rail

must sometimes be positive and sometimes
negative, according to the direction in
which the passing train may chance to be
traveling.

Control of Boats and Trains

The movements of boats and trains are
controlled by operators beneath the floor of
the reproduction, who manipulate levers
and switches in response to electric signals
from observers stationed in two lookout
towers that command a bird's-eye view of
the amphitheater. The water levels in the
various parts of the system are regulated
automatically. Two electrically driven
pumps, which are put in operation if the
water level raises V^ in., discharge into a
storage tank on the roof, from which water
flows to any part of the system where the
level is sinking. The locks are constructed
to be as nearly leak-tight as possible, but a
%-in. auxiliary piping system and a hidden
overflow are provided to insure maintaining
the desired level, independent of the normal
operation.

L. E. Myers, of Chicago, conceived the
idea of the reproduction described in the
foregoing, and the construction has been
carried out under the personal supervision
of T. S. Johnston, M. Am. Soc. C. E., chief
engineer for the L. E. Myers Company.

Failure to Act on Application for

Extension of Time
By WILLIAM B. KING

;|

Of King Ss King, Washington, D. C, Members <»f

the Bar of the Court of Claims

THAT failure of the Government to act
on an application of a contractor for

an extension of time on the contract is

equivalent to granting the extension was
established by a recent decision of the U. S.
Court of Claims. In the case of the re-
ceivers of the Noel Construction Company
the specifications contained two paragraphs
evidently clipped from some forms else-
where in use, one providing for liquidated
damages for delay and the other providing
for payment of actual expenses caused by
delays. An extension of time was author-
ized to be granted by the Navy Department
for various causes specified, and the con-
tractor during the progress of the work
applied for such extension. No final action
was ever taken upon the applications, and
the court treated the failure to act upon
them as equivalent to an extension for a
reasonable time. It was held that the con-
tract was completed in a reasonable time
and that the Government had improperly
withheld the liquidated damages stipulated
in the contract. The actual expenses,
amounting to a very small sum, were al-

lowed against the claimant.
This contract also provided for a final

release preceding the final payment. The
contractor objected to executing this release
and the Secretary of the Navy wrote that
the release might be accompanied by any
statement explaining the contractor's atti-

tude. The contractor thereupon notified the
Secretary of the Navy that he did not in-

tend to release the claim for payment of
liquidated damages withheld by the Secre-
tary of the Navy. The court held that
the release and this communication must
be read together and that the letter qualified

the release.

Milwaukee's Typhoid Rates pem 100,-

000, 11 in 1913 and 8.25 in 1914, are the
lowest experienced in thirty-nine years.
The water was treated intermittently from
1910 up to the beginning of 1913. Since
then all water pumped has been treated
regularly under the direct supervision of
the city chemist at rates of from 0.13 to
0.37 parts per million of available chlorine.

CITY of colon, with GATUN LOCKS AND LAKE IN BACKGROUND
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Literature
For the Civil Engineer and Contractor

New Publications

United States Coast and Gkodetic Survey—De-
scription of Its Worlc, Methods and Organization.
Special Publication 23, Department of Commerce.
Paper. 6 x 9 in. : 56 pases ; illustrated. Washing-
ton. D. C. U. S. Coast and Geo<ietic Survey.

Presents a concise statement relating to the
origin of the Survey, to the general plan of its

operations, to the methods and processes whereby
the work is carried on, and to some of the more
important results reached in its progress.

Civil. Engineering T^-pes and Devices. By T. W.
Barber, JI. Inst. C. E. Cloth, 6 x 9 in. ; 245
pages; 1760 illustrations. New York, D. Appleton
& Company.
A classified and illustrated index of plant, con-

struction, machines, materials, means and
methods adopted and in use in civil engineering
works of every class for the use of civil engi-
neers, draftsmen, students, builders and con-
tractors. The book consists entirely of simple
outline sketches illustrating short definitions or
descriptions of the engineering data above men-
tioned and contains no details whatever concern-
ing design or construction.

Industrial Health Hazards and Occupational
Diseases in Ohio. By E. R. Hayhurst, A. M.,
M. D., director, Division of Occupational Diseases,
Ohio State Board of Health. Paper, 6 x S Vi in.

;

438 pages : illustrated. Columbus, Ohio. E. F.
McCampbell, Secretary, Ohio State Board of
Health.
An investigation of the effeit of occupations

upon the health of those engaged therein, with
special reference to health-hazardous conditions,
as reported by a special staff of investigators who
inspected about one-half of those employed in
manufacturing industries and in some non-manu-
facturing industries in the State of Ohio.

Modern British Permanent Wat. By Cecil J.
Allen. Cloth, S X 10 in.: 147 pages; illustrated.
London. The Boswell Printing & Publishing Com-
pany, Ltd. 6 shillings net.

Originally written as a series of articles for the
"Railway News,'* in which they appeared at vari-
ous periods between 1911 and 1914. Of interest
to American lailroad men chiefly a.s showing the
great differences between American and British
practice.

Books Reviewed

The Panama Canal
Authors, Reuben E. Bakenhus, of the Corps of

Civil Engineers, U. S. N. ; Capt. Harry S. Knapp,
U. S. N. ; Emory R. Johnson, professor of trans-
portation and economics. University of Pennsyl-
vania. Cloth, 6x9 in., 257 pages, 20 illustrations,
6 folding maps and plans. New York, John Wiley
ft Sons, Inc. $2.50.

This volume is not an engineering treat-

ise, although it covers some matters of an
engineering character on which engineers
should be informed. The first part of the
book, de.scriptive of the design and con-
struction of the canal, is not of a technical

character. It presents the main features
in a very readable manner. The second
part discusses the navy and the canal and
the canal in international law. The last

part treats of the canal's commercial im-
portance. The second and third parts will

probably be of the greater interest to en-

gineers, the subject matter of the first part
having, from the engineering standpoint,

been more satisfactorily covered in the
technical magazines. Messrs. Bakenhus,
Knapp and Johnson treat the first, second
and third parts respectively.

Captain Knapp's discussion of the effect

of the canal on naval strength and organ-
ization is most interesting, while Professor
Johnson's presentation of the commercial
importance of the canal, though brief, gives

the fundamental information on this, the
second of the two great reasons—military

and commercial—for the construction of

the waterway. The book will give the en-

gineer the information he should have on
the purpose of the canal, while the first

part will serve for ready reference to the

general character of the structure when
intimate engineering details are not

needed.

The book, however, deserves a reading
far beyond the engineering profession. It

may well form a manual on the canal for

the public at large.

Practical Irrigation and Pumping
Author, Burton 1'. Fleming, M.E., head of De-

partment of Mechanical Engineering, State Uni-
versity of Iowa. Cloth, 5>4 x 8 in. ; 226 pages; 62
illustrations. New York, John Wiley & Sons, Inc.,

1 2 net.

Reviewed by F. W. Hanna
Consulting Engineer, U. S. Reclamation Service,

Ankeny, Iowa.

Owing to the existence of considerable

literature on irrigation dealing mainly with
problems relating to gravity irrigation sys-

tems and to the lack of the same fullness

of treatment of the pumping side of the

question, the appearance of a book on the
subject of "Practical Irrigation and Pump-
ing" will be welcomed by readers of irriga-

tion literature. This is especially true at

this time because of the narrowing of the

field of economical gravity possibilities and
the simultaneous impetus given to the de-

velopment of pumping projects.

The author confines his discussion mainly
to the subject of pumping water for irriga-

tion, although his book bears the title of a

broader subject. The first chapter discusses

the amount of water required for the

growth of crops and the remaining fourteen

chapters deal with pumping plants and
closely related problems. Although a little

rearrangement of the chapters might re-

sult in a better sequence of the subject mat-
ter, as a whole, each chapter is well written

and abounds in good material.

The book is essentially of interest to those

considering the installation of small pump-
ing plants from the viewpoint of design,

manufacture or operation, but is well worth
reading by anyone interested in the general

subject of irrigation. The flow of under-

ground water as related to yield of wells is

both simply and instructively presented and
the same may be said of the discussion of

centrifugal pumps. In the "Introductory

Note" and again in the chapter on "The
Question of Cost and Profit," the author
offers some very commendable suggestions

on the necessity of careful study of the fea-

sibility of pumping projects, costs of pump-
ing irrigation water and anticipated irriga-

tion when considering the desirability of

installing an irrigation pumping plant.

These suggestions should be sufficient to

cause an over-enthusiastic pumping-plant
irrigationist to think before acting, but pos-

sibly a less optimi.stic estimate of crop re-

turns would make him think twice before

acting and would, therefore, be .still better.

The book is rather elementary in treat-

ment of the subject, but the author has not

hesitated to use some mathematical analyses

where they would be especially useful.

Enough detailed description is given in the

general discussions of the specific plants

considered to make the book appreciated by
the reader who is not technically trained.

On the whole the work is a worthy contri-

bution to irrigation literature and should

be read by both irrigation engineers and
practical irrigators who are considering the

installation of small pumping plants or who
have such plants under operation.

Regulation of Rivers
Author, J. L. Van Ornum, professor of civil en-

gineering, Washington University. Cloth, 6x9
in., 393 pages, 99 illustrations. New York, Mc-
Graw-Hill Book Company, $4 net.

The author has divided his subject into

ten chapters: Commercial considerations;

general phenomena; investigations, sur-

veys, etc.; methods of river improvement;
principles of regulation; works of channel

contraction; protection of erodible banks;
dredging; levees, and control of current.

The treatment of each is unsually complete

and examples have been collected from all

parts of the world. N'aturally, the rivers

of North America and the methods used by
the U. S. Corps of Engineers are covered

in more detail than are foreign streams and
methods.

In the first chapter the author discusses

European laws, which in order to favor

the development of inland waterways pro-

hibit the railways from reducing their

rates below a figure about one-fifth greater

than the water rate. A comparison is made
between the ton-mile rates on railways in

France and Germany on one hand and in

the United States on the other, and of their

relation to the capitalized cost per mile of

road.

The second chapter emphasizes the neces-

sity of a "keen appreciation of the natural

condition of rivers and the laws of stream
flow, as the successful improvement of a

river is fundamentally dependent upon a

thorough understanding of all these phe-

nomena." The influence of various fac-

tors on the relation of rainfall to run-off

is explained in detail. The chapter dealing

with investigations and surveys explains

the methods used in the United States and
the costs of such work. Many references

have been made to the annual reports of

the Chief of Engineers, U. S. A. The last

subdivision of the chapter deals with the

qualification of riparian rights on navigable

streams by the Federal Government's right

to provide for navigation.

'The remaining chapters treat in detail

the engineering problems of river improve-

ment. The treatment of each subdivision

is extensive and the illustrations show well

the points the author wishes to emphasize.

The fact that a comparatively few engi-

neers have in the past been concerned with

river regulation will insure for the book a

wider audience than would under ordinary

circumstances be expected, especially since

texts on the subject are lacking. Various

methods of river improvement are de-

scribed briefly, while the chapter on prin-

ciples of regulation takes up the hydraulics

of channels and the influence of contrac-

tions, curvature, etc. Channel contraction

is then gone into in detail, with liberal il-

lustrations of various methods and ex-

amples drawn from practice. Bank pro-

tection is the next division, and groynes,

training walls, bank heads, open dikes, mat-

tresses and various types of revetment are

taken up. Dredging is discussed in 36

pages, giving attention to the grapple,

dipper and elevator types of machine, hy-

draulic dredges and rock breakers. There
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is some general discussion of dredging

costs. Levees are given 42 pages, the ex-

perience cited being principally that of

the Mississippi valley. Under "Control of

the Current" there is especial emphasis on

the danger of too great reliance on theo-

retical considerations.

All in all, the book forms a valuable

manual on the subject—one that fills a need

in American technical literature.

f

Carrying Out the City Plan
Author, Flavel ShurtlefE, of the Boston Bar, in

collaboration with Frederick Low Olmsted, land-
scape architect. Cloth 5x8 in. ; 350 pages. New
Yor.k Surve.v Associates.

Mr. Olmsted in the introduction gives as

the reasons for the preparation of the book

the astonishing variation in the character

and efficiency of the methods by which land

is acquired for public purposes in the

United States, and the variation in the dis-

tribution of the cost of improvements and
in similar proceedings involved in the de-

velopment of modern cities. The term city

planning is used in the book not in the

narrow sense to denote the development of

a civic center or the building of a park, but

to cover all the public development work
both ordinary and extraordinary. Some of

the laws are of a character to assist such

development—to make it easy of execution

—while others are a bar to progress. The
purpose of the book is to differentiate be-

tween these, to present the advantages of

the one class and the shortcomings of the

other.

The first chapter, on the public owner-

ship of land, takes up the rights of munici-

palities to own land and the limitations of

that right. The second chapter treats of

the machinery for land acquisition

—

through condemnation proceedings. The
methods of various cities are presented in

detail. Chapter three discusses the distri-

bution of the cost of land acquirement, and
gives details of the special assessment prac-

tices of various communitie's. Excess con-

demnation is covered in chapter four, and
the use of police power, for such purposes

as the limitation of height and size .of

buildings, and the control by zones of the

character of occupancy. The final of the

argumentative and expository chapters

covers the work of the administrative

agencies in the execution of a city plan.

Under this are treated control boards, hav-

ing jurisdiction over streets and buildings,

and also the more modern development

—

the city planning commission. The final

140 pages are devoted to appendices, pre-

senting extracts from laws, charters and
ordinances governing the procedure dis-

cussed in the book.

The usefulness of the book to those en-

gaged in the actual carrying out of the

city plan, or who are advocates of intel-

ligent planning and procedure, is obvious

from the brief summary given. In fact,

it is difficult to see how any one directly

concerned with the execution of civic plans

can do without the book. He may, it is

true, be thoroughly familiar with the laws

under which he is operating, but a knowl-

edge of how others have solved the difficult

questions which have arisen will in most
cases be very helpful in solving local

troubles.

Another Mountainside Road
Sir: In your issue of Feb. 13, page 192,

you present a picture of the automobile

road on. Storm King Mountain, Hudson
River. I am sending you a photograph of a

picture that I believe is more interesting

to look at and more expensive to produce.

It shows the Chattanooga Traction Com-
pany's line and automobile road immediate-

ly under Signal Point, on Walden's Ridge.

The road is 1500 ft. above the river, shows

fied, but there certainly could be such a

minimum value under perfect conditions

for remote or unimportant structures and a

conservative value for important structures,

or those the failure of which would be a

catastrophe.

If not inconsistent, will you publish this

letter in the hope that replies may be elicit-

ed from others than those directly reached

by the writer?
C. A. Mees,

Designing Engineer, Southern Power
Company.

Charlotte, N. C.

FLANKED BY A 180-FOOT ROCK BLUFF THIS

TENNESSEE ROAD EXTENDS ALONG A
MOUNTAIN SIDE, 1200 FEET ABOVE

THE RIVER

Lookout Mountain in the bacltground, but

does not give you a view of Chattanooga.

The road was built to develop Walden
Ridge plateau, a beautiful mountain of the

Cumberland Range. The Chattanooga Es-

tates Company, owning 15,000 acres of this

land, was instrumental in building the road,

and they own the magnificent hotel and

cottages on top of the mountain.

C. W. Howard,
Chattanooga Industrial Board.

Chattanooga, Tenn.

Efficiency Tests and observations to

the number of 3,861,962 were made by the

Pennsylvania Railroad last year.

Opinions Wanted as to Desirable

Factors of Safety for Dams

Sir: For use in a book on the design of

dams, I am trying to reach as many engi-

neers as possible for an expression of opin-

ion as to the proper safety factors to allow

in the design of masonry dams for over-

turning and for sliding as based on fric-

tional resistance alone. I realize, of course,

that such a statement might be much quali-

Concrete Tanks for Boiling Water

Sir : The writer would like to know what
has been the experience of your readers

in using concrete tanks for holding boiling

water, the water being heated by steam.

G. D. Wilson.
Buffalo.

Top Thrust Bearings on Turbine-

Driven Generators

Sir: Referring to the article in your is-

sue of March 20, page 365, on the single-

runner turbine at the Pennsylvania Water
& Power Company's plant at Holtwood, I

note with particular interest the point made
in the improvement of the location of the

thrust bearings on these large generators.

In 1907 we had occasion to design a hyro-

electric development plant and at that time

the writer insisted upon the location of

thrust bearings for the vertical type units

over the generators, but the electric com-

panies did not see the force of our argu-

ments. Later, in a much smaller plant

where we insisted upon it, they reluctantly

so designed their generators to include the

top or upper thrust bearing feature. Hence
it is with a great deal of satisfaction that

I note the adoption of our idea as to the

proper location of the thrust, bearing in

such large units as that mentioned in your

article.

J. E. Gibson,

Principal Assistant Engineer, American
Pipe and Construction Company.

Philadelphia.

Economy of Bottom-Dump Wagons
for Snow Removal

Sir: The present spring weather may
seem to make out of date any reference to

your editorial on snow fighting in your issue

of March 13, page 318, but the bit of a

"knock" which you give to the use of bot-

tom-dump wagons would indicate that you

had given thought to only one of the items

which enter into the cost of moving snow,

namely, the item of dumping. The cost

naturally falls under three heads—-loading,

hauling and dumping. Either of the first

two items are of much more importance

than the last, and, if the use of bottom
dumpers will save from 10 to 20 per cent

on each of those items, a slight delinquency

on the third item might be allowed; but

even that saving is not to be made unless,
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as in the case mentioned, the load in the tip

cart is very much smaller. Of course a one-

horse cartload may be expected to dump
much quicker than a two-horse load con-

taining at least three times the material

of the one-horse load. A wheelbarrow
would dump still more quickly.

You have also omitted to note the fact

that it costs considerable exertion to dump
the tip cart, whereas the bottom-dump
wagon uses the cheapest power in the

known universe, namely, the force of

gravity.

R. C. TlLLINGHAST,
Watson Wagon Company.

New York City.

Work of Engineering Libraries

Sir: I note with great interest your edi-

torial on the work of engineering libraries

in your issue of March 20, page 351. First

of all, the more the technical magazines open
up the library field to the men in the tech-

nical world the more efficient will both the

library and the technical journals become.
While for some time to come, and per-

haps for all time, engineers will reap their

greatest benefits from strictly engineering

libraries, yet withal the technical depart-

ments of the larger public libraries will

play their part in aiding the engineer. Such,

of course, is being done in Pittsburgh, the

District of Columbia, New York, Brooklyn,

Seattle, Cleveland, New Haven and else-

where. I believe that the engineering so-

cieties now at work on this subject would
do well to get in touch with the American
Library Association, and as I hope to place

a motion before that society for the organ-
ization of a department of technical depart-

mental librarians at their next conference
to be held at Berkeley, backed by Edward
Francis Stevens of Pratt Institute (at least,

I have reason to believe that such a move
would be backed by him), and possibly by
Mr. McClellan, of the Carnegie Library,

Pittsburgh, there should arise, if this vote

is carried, a good working tool for the co-

operation you have suggested.

I shall not take the time to discuss the

many uses that we technical departments
could be put to in the everyday use of

books, but rather leave it for the future
when scattered ideas can be drawn up into

one huge idea. After my insight into the
actual operation of such departments as

that maintained at Pratt, New York Public
and the department here, I feel sure we
have much to offer. I sincerely hope that
this move will receive the earnest support
of every engineer, and it goes without say-

ing that we librarians will lend every aid

we can to the progress of a fine movement
like that outlined in the Engineering
Record.

Kenneth C. Walker,
Head of Department of Technology, New

Haven Free Public Library.

New Haven, Conn.

been spent, instead of while the work was
going on as advocated in the article by

Allen C. Haskell, which appeared in the

March 13 issue of the Engineering Record.

In my opinion, if the superintendents in

charge of the work I have been on had had
more than a mere salaried interest in the

work, the cost of any piece of construction

with which I have been connected during
these 10 yr. would have been cut at least 10

per cent.

There was a time in the contracting busi-

ness when foremen who would work their

heads off as a matter of loyalty to the con-

tractor were plentiful. Now this is a thing

of the past, much as some companies seem
not to see it. I think this is partly due to

the size of some contracting companies,

which makes it impossible for the man in

charge of the work to come in personal con-

tact with the heads of the company. Such
superintendents do all their business with
the main office by mail, telegraph arid tele-

phone, with only an occasional visit from a

general superintendent.

I have seen in the Engineering Record
during the past year or two several articles

deploring the inadequate pay of engineers.

In my humble estimation the engineer or

superintendent in charge of work should

have an agreement with the company that

employs him for some compensation in ad-

dition to a fixed salary. He should have a

statement of what the job is estimated to

cost, and should receive, in addition to his

salary, a percentage on any amount that he
can cut this estimated cost. I am sure this

would result in cheapening the work of any
construction company.
A man working for a straight salary to-

day, which has usually been fixed upon the

basis of how little he will accept and not

upon how much he can make for his em-
ployers, lacks the incentive necessary to get

work done at the lowest figure by calling

into play all his ingenuity. Under the ar-

rangement outlined above this incentive will

be introduced, and good results will follow.

Various applications of this principle would
have to be made to fit different classes of

work, but this matter should be easy of ad-

justment for any large company. Charts
and records of all kinds may be kept, but
the man who "brings home the bacon" is

the fellow with the good ideas. These ideas

will surely come to the top under the stim-

ulus of more money, given not as a salary,

but as an appreciation for results accom-
plished.

Paul Mahon.
Ben Avon, Pa.

Would Give Construction Superin-

tendent Salary and Percentage

Sir: For the past 10 yr. I have been
employed on construction work, including
railroad and highway work, laying pipe
lines, structural steel erection, and dam con-

struction. For the greater part of this time
I have done the clerical work of keeping pay-
rolls and cost records. These records were
always figured out after the money had

Eleven-Span Wooden Arch Bridge

of Fifty Years Ago
Sir: My attention was called to an

article which appeared in the Engineering
Record of Jan. 30, 1915, entitled "Eleven-

Span Wooden Arch Bridge of Fifty Years
Ago," referring to a military bridge con-

structed across the Tennessee River in

Chattanooga in 1868 (not 1864, as stated in

the article). In the article the writer in-

dulges in some inferential criticisms on the

judgment displayed by Gen. Montgomery
C. Meigs, then quartermaster-general, by
whom it was constructed, saying that "it

was built of green timber cut and sawed
from a hill near by, at the enormous cost

of $750,000," and, "it was spoken of as

'Meigs' Folly,' after its builder."

Capt. S. Emlen Meigs, of Philadelphia,

a brother of M. C. Meigs, upon the article

being referred to him, furnishes the fol-

lowing facts:

The Union army, which had recently

been defeated under General Rosecranz,

and was then under command of General

Thomas, was besieged in Chattanooga with
its supplies cut off by the enemy under Gen-
eral Bragg. In one of General Bragg's re-

ports to President Davis at this juncture,

he said that "the present disposition of our
forces faithfully sustained insures the

enemy's speedy evacuation of Chattanooga
for want of food and forage. We hold him
at our mercy, and his destruction is only

a question of time."

General Grant, who had also been or-

dered there, says in his "Personal

Memoirs," Vol. 2, Chapter 41, that on Oct.

24, 1863, he, with many of his personal

staff, and a few others, started to make an
inspection of the situation. It was realized

to be of great importance to re-establish

communication with Bridgeport, a base of

supply some 20 mi. off on the Tennessee
River, inasmuch as the army was suffer-

ing from want of supplies, and many horses

and mules were starving to death. He de-

cided that this could be done only by build-

ing a bridge at Chattanooga as soon as

possible.

Under General Grant's orders, General
Meigs started the construction of the

bridge referred to in the above article and
pushed it night and day, with as many men
as could be worked on it. It was built in

five days, and the army, which afterward
became Sherman's in his march through
Georgia, was saved. It appears, therefore,

that the bridge was an urgent military

necessity, so urgent that without it the

army in Chattanooga was in grave danger
of starvation and capture.

General Meigs's offenses, so heinous in

the opinion of the writer of the article re-

ferred to, of constructing the bridge, in

the first place, of "green timber"; in the

second place, at the alleged enormous cost

of $750,000; and in the third place, in

such a manner that an unusual rise of the

river some years later carried it away, need
no palliation in the minds of reasonable

engineers. I do not know what authority

the writer had for stating the cost of the

structure as $750,000. Judging from the

balance of his text, there is grave doubt as

to the accuracy of this. This, however, is

not important. The structure served its

purpose well ; it lasted as long as was neces-

sary, and if it had been built of straw in-

stead of "green timber," at double the al-

leged cost, and had lasted not an hour
longer than was needed to get the army
over it, it would have been justified by the

emergency then existing.

Our critic, in his superior wisdom, pre-

sumably would have issued proposals for

the construction of the bridge with prop-

erly seasoned timber and under rigid

specifications. Doubtless the edifice thus

built would have been a monument to his

name, and equally doubtless, also, a monu-
ment to the name of Thomas and his army,
which would have been immolated there.

The record of M. C. Meigs as quarter-

master-general during the entire Civil War,
and as one of the ablest engineer officers

ever produced by the United States Army,
needs no defense, but I wish to register

this protest against such carelessly pre-

pared and unfair pseudo-historical-scientific

writings as that referred to above.

John Meigs,
Philadelphia. Civil Engineer.
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Light Traveler Cheapens Sheeting

of Trench Across River

By W. H. BROTHERTON
New York City

ALIGHT traveler, made on the job with
less than $30 worth of timber, helped

progress and lowered costs in driving the
trench for the Farmington River crossing
in the construction of the Nepaug pipe line

at Hartford, Conn. The construction of
this traveler, the irons for which were made
in the job blacksmith shop, is indicated in

the accompanying sketch. Two hand crabs,
one provided with a brake, took the place of
a hoisting engine, as rapid hoisting with
this rig was not vital to the progress of the
work.

mer was used. Two sets of wales and
bracing, with posts between, were first laid

on the river bed, and the traveler rolled

on top of them. After the sheeting was
driven, the traveler assisted in the excava-
tion by hoisting out of the trench a number
of large boulders encountered. One man
on the crabs and two to handle the steam
hammer were required in driving the sheet-
ing. When the traveler had to be rolled

ahead, these men, helped by some of the
excavating crew, readily moved it with bars.

The work was done by the Hanover Con-
tracting Company, for whom the author
was superintendent.

Diamond Drill Drives Boat

DIAMOND drill work does not always
imply a knowledge of steamboat build-

ing, though at times it may lead to it. In
this instance, a superintendent resorted to

a Sullivan drill for motive power to get his

crew and machinery out of a canyon on the

\/47rt^j4OTfA^^^, Bags ofSand
Ballast

LIGHT TRAVELER USED TO ADVANTAGE ON RIVER PIPE-LINE CROSSING

The trench, which was built across the
river in three 100-ft. sections, was sheeted
with 4 X 12-in. plank 16 ft. long. The aver-
age depth of water was 4 ft., which would
have made easy the construction of staging
for driving the sheeting by hand. The
gravel bed of the river, however, made hand
driving impossible, and a light steam ham-

Green River in Utah after a lengthy period

of isolation.

The drill, which has a swivel head, was
placed in the scow near the stern. The
chuck, which clamps the drill rods to ro-

tate them, was pointed toward the stern.

Into this chuck, in place of a drill rod, was
clamped a piece of shafting which drove a

Bevel Gear

DIAMOND DRILL DRIVES STEAMBOAT

bevel gear enclosed in the small box indi-

cated in the photograph. A chain running
over two sprocket wheels connected this

gear to the paddle wheel.

This "steamboat," with the little fleet

shown in the photograph, bucked its way
against a rather stiff current from the Colo-
rado River to Green River, Utah. This
journal is indebted to "Mine and Quarry,"
and to J. M. Heizer, who rigged the boat,

for these notes.

Heavy Timbering Trussed to

Support Own Weight

TIMBERING under Lexington Avenue
above 129th Street on the New York

subway work now under way was trussed
to help support its own weight and that
of the car tracks and decking while rock ex-

cavation was in progress. This timbering
is very heavy, having to resist large soil

and water pressure above the rock.

The full depth of rock cut was taken out
in one lift, where possible, as no bracing
was required below the top of rock. A
space of four lines of cross-bracing, or 40
ft., was supported at the working face by
two needlebeams beneath the next to the
bottom set of bracing. These beams, of

course, were slipped forward 10 ft. at a
time as the excavation progressed. The
front end of each beam rested on rock be-

hind the working face and the back end on

DIAGONAL TIES AND VERTICAL ROCK TRUSS BRACING NEEDLE BEAMS CARRY TIMBER TRUSSES NOT POSTED
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one of the bottom cross timbers. This
timber in turn, and all those behind it, were
posted to the bottom of the cut with vertical

and inclined timbers. Between the back
end of the needlebeam and the face, how-
ever, there were no posts.

There was danger in blasting of a piece

of rock knocking out the vertical and pos-

sibly the inclined post supporting the back
end of the needlebeam. To prevent collapse

of the street in case this occurred, all the

bracing was trussed, as shown in the ac-

companying sketch. Diagonal ties of

3 X 12-in. plank were bolted to each ver-

tical set of bracing. Vertical rods, one for

each post, tied the horizontal timbers in

each vertical set together. These rods were
easily slipped through holes bored for them,

after the bracing was in place, by springing

them slightly. In addition, the ends of the

vertical posts were scabbed together around
each cross-timber, the scabs being bolted.

Of course, when a shot was to be fired,

traffic was warned off the street above.

Once or twice a vertical post under the

back end of one of the needlebeams was
actually shot out. In each case the trussed

bracing supported the load till the post

could be replaced.

This work is on the contract for section

14 of the Lexington Avenue subway, being

constructed by the Arthur McMuJlen & Hoff

Company, for whom N. R. Melvin is super-

intendent and G. A. Graham, chief engineer.

For the Public Service Commission, C. V. V.

Powers is engineer of the third division,

and H. B. Gates section engineer.

Home-Made Drag Shapes Subgrade

Rapidly Without Hand Work

THE drag illustrated herewith has met
with success in Western road work for

shaping the subgrade for concrete on mac-
adam pavements. Although designed' for

soft material, the drag has been used suc-

cessfully on more or less rocky subgrades.

Headers, or rule-bars, are first set to

grade on each side of the roadway. The
subgrade is then thoroughly ploughed and
scarified, and the larger clods broken. If

sufficient material is left between the head-

ers to be caught by the rear blade of the

LAYING PAVEMENT AND SIDEWALK SIMULTANEOUSLY CHEAPENS CONSTRUCTION ON
DULUTH STREET IMPROVEMENT WORK

drag, the drag will fill all depressions with-
out subsequent hand labor.

As the subgrade is dragged, the excess
material slides along the bases of the blades,

slips through the space between the ends of

the blades and the runners, and is deposited
along the headers. The excess dirt has to

be shoveled off the roadway, but when this

is done the subgrade is ready to be wet
and rolled.

The bolts which fasten the blades to the

frame are provided with wing nuts, so that

the blades may be adjusted to any desired
crown without using a wrench.

On the job in question two pieces of

3 X 3-in. angle iron were fitted to one of
the wheels of a 10-ton steam roller, one
side of the iron being sheared for a cutting
edge. Two white lines, 8 ft. apart, were
then painted on the pavement, to act as

guides for the operation of the roller. As
the cutter was placed on one wheel only the
steering was not difficult and the weight of
the roller drove the angle iron through the
pavement. After two cuts had been made,
each 2000 ft. in length, a gang of men
rolled the pavement to one side. The de-

vice cost $10.

Angle-Iron Converts Steam Roller

Into Pavement Cutter

By R. E. PALMER
Stone & Webster Engineering Corporation, Boston

ON a recent track job in Texas the Stone
& Webster Engineering Corporation

devised a means for removing pavement
which saved more than half the estimated
cost of the work and a considerable amount
of time. The bitulithic surface to be re-

moved was about 2000 ft. long and 8 ft.

wide. The usual method of doing work
of this kind is with broad axes, a slow and
costly procedure requiring a large force of

men.

Concrete Road and Sidewalk Laid

Simultaneously Near Duluth

LAYING concrete streets and sidewalks
simultaneously was a feature in the

construction of the Minnesota Steel Com-
pany's new city near Duluth, known as

Model City. All the streets are 22 ft. wide,
with the exception of one, which has a
parkway through the center and 18 ft.

pavements on each side. The accompanying
photograph strikingly brings out the

method employed in laying the pavements.
The mixer, standing in the foreground, has
a 12-ft. delivery chute and was run on the
grade without using plank.s.

HOME-MADE DRAG LESSENS HAND WORK IN

SHAPING SUBGRADE
ANGLES BOLTED TO WHEELS OF ROAD ROLLER CUT OLD BITULITHIC PAVEMENT IN

STRIPS EASILY ROLLED UP LATER BY HAND
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Kansas City Still Unprepared for

Spring Floods

As another flood season approaches, Kansas

City finds no definite move has been made to

levee the lowlands on which so much valuable

property is located.

The East Bottoms protection levee proposed

by S. Walters Fox failed of consummation
because tax payers protested against providing

a top width sufficient to carry a road, a width

unnecessary for the dike it was contended.

The West Bottoms proposition involved

negotiations with Kansas City, Kans., and the

State of Kansas. The former would not listen

to a necessary prolongation of the O. K. Creek

sewer to the Kaw River across the state line

unless the Missouri city would agree to treat

the sewage at any time, on demand of the

local laymen in Kansas. The larger city was
willing to let the Kansas State Board of

Health decide this technical question but agree-

ment on this point could not be obtained, so

improvements to the extent of $1,250,000 can-

not go ahead. In addition to levees and fills

this plan involved a long tunnel to divert

Turkey Creek into the Kaw River, a dam to

cause the diversion and an 1800-ft. extension

of the O. K. Creek sewer.

The packers and some of the holders of the

more valuable property will watch the weather
leports carefully and if high water stages of

menacing character are predicted it is likely a

$20,000 embankment along the north bank of

Turkey Creek will be constructed. This will

save the major portion of the high-value dis-

trict, but it is considered a temporary expedi-
ent only.

Syracuse Reduces Guarantee Period

on Pavements to Five Years
The common council of Syracuse, N. Y., has

passed an ordinance under which the guar-
antee period on pavements has been reduced
from ten years to five.

Dr. Imhoff Trains Recruits on

Holland Frontier
Dr. Karl Imhoff is still on the Holland fron-

tier training recruits for the German army,
according to a letter mailed Feb. 11 to Leslie

C. Frank, of the U. S. Public Health Service,

a former member of Dr. ImhoflF's staff. The
German medical authorities feared for Dr.

Imhoff's health during the winter months and
kept him out of the trenches.

Los Angeles Wins Aqueduct Water

Suit After Lengthy Trial

At the end of forty court days, the suit

brought to prevent Los Angeles from using
aqueduct water was decided in favor of the

city, and in handmg down his decision, on Mar.
19, Superior Judge Lewis R. Works stated:

"The conclusions reached in this opinion do not

come from a mere preponderance of the evi-

dence, but from an overwhelming weight of
proof which leaves possible no other termina-
tion of the litigation. On the whole, the rec-

ord in this trial furnishes a splendid indication

of the judgment of the people of the city in ac-

quiring and developing a water supply from
the Owens River region. The application of

the plaintiffs for an injunction ,is denied and
the defendents will have judgment for their

costs."

The question as to the length of time that
water is stored in the Haiwee reservoir proved
to be one of the important points on which the
outcome of the case hinged. Mulholland testi-

fied that under present draft the water re-

mained there 400 days and under full draft
38 days. All experts agreed that thirty days'
storage was enough to purify it. In this con-
nection Dr. E. 0. Jordan of Chicago is re-

Part of the War's Heavy Toll on the Bridges of France

1. CREIL BRIDGE. 2. OPERATING BRIDGE AT ISLE-ADAM DAM ON THE OISE. 3. BRIDGE ACROSS THE OXmq, DESTROYED DURING THE BATTLE OF MEAUX.
4. THE PONT SAINTB MAXENCE.
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ported to have said: "I should say that water

delivered to the city of Los Angeles in the con-

dition that the affluent from the Haiwee Reser-

voir is in, in my opinion, would be a safe, pot-

able and wholesome water." Dr. Charles Gil-

man Hyde, engineer for the State Board of

Health, also expressed as his opinion that the

water was pure.

The opinion of Judge Works was somewhat
brief. He mentioned the 150 maps and photo-

graphs that had been exhibited, the 1,250,000

words in the transcript, and gave a general

outline of the entire proceedings.

Civil Engineers' Society Elects

General Dodge Honorary Member
The American Society of Civil Engineers re-

cently elected Gen. Grenville M. Dodge an hon-

orary member. General Dodge was graduated

from Norwich University, Vermont, in 1850 as

a civil and military engineer and his first en-

gagement along engineering lines was with the

Illinois Central Railroad, in the capacity of

assistant engineer. On various occasions pre-

vious to the Civil War he made explorations

west of the Missouri River and in the Rocky

Mountains for the purpose of determining

upon the best route for a transcontinental

railroad.

He became chief engineer of the Union Pa-

cific in 1866 and held that office until 1871,

during the location and construction of the

road. From this date until 1874 he was chief

engineer of the Texas & Pacific, and in 1880

was elected president of the Missouri, Kansas

& Texas. From that date until 1892 his ac-

tivities were almost entirely confined to the

organization and management of railway lines

and water carriers.

General Dodge attained his military rank

during the Civil War. He made a distinguished

record, and his engineering training mani-

fested itself in the building of pontoon bridges

and the rebuilding of the Nashville & Decatur

Railroad.

Kettle Valley Railroad in British

Columbia Nears Completion

Rail laying has been started with the advent

of spring weather on the Kettle Valley Rail-

road in British Columbia, and it is expected

that the last link in the connection with the

main line of the Canadian Pacific Railway will

be completed by June 1, in time for the inaugu-

ration of regular service when the new summer
schedule becomes effective on the main line.

The bridge over the Fraser River near Hope,

which connects the main line of the Canadian

Pacific Railroad with the new Hope Mountain

line, has been completed and rails have been

laid across the river as far as the crossing of

the Canadian Northern Railway.

$25,000,000 Bond Issue Proposed

for Grade Separation

A bill to submit to a referendum next fall a

proposition to bond the State of New York for

$25,000,000 for the elimination of grade cross-

ings was introduced in the New York Legisla-

ture March 22. The money would cover the

State's share of such work and the funds would

be apportioned as elimination improvements

were authorized.

sis. The McGregor Lake supply, Mr. Hazen
believes, is the best for the city to adopt if the

requisite rights can be secured on attractive

terms. Otherwise mechanical filtration of the

Ottawa River is preferred. The Thirty-one

Mile Lake scheme is dismissed by Mr. Hazen
on account of its excessive cost, $8,000,000.

Mr. Hazen Favors McGregor Lake

for Ottawa Supply

In a recent letter to the city clerk of Ottawa
Allen Hazen sets forth his views on the water

supply situation in that city. Three possible

sources of water supply are under consideration

—unfiltered water from Thirty-one Mile Lake,

unfiltered water from McGregor Lake and fil-

tered water from the Ottawa River. In Mr.

Hazen's judgment these three waters would all

be of the same quality. No one could tell one
from another except by careful chemical analy-

Rail Production in 1914 Fell Off 44

Per Cent
Rail production in the United States in 1914

was 44 per cent less than in 1913, according to

a bulletin issued by the American Iron and
Steel Institute, and was less than in any pre-

vious year since 1897 with the exception of

1908. The total production was 1,945,095

gross tons, as compared with 3,502,780 in

1913 and 3,977,887 in the record year of 1906.

The production of open-hearth rail fell from
2,527,710 to 1,525,851 gross tons, while that of

Bessemer rail dropped from 817,591 to 323,897

gross tons. In spite of the preponderance of

open-hearth rail the figures show that 1911
was the first year in which the open-hearth
output exceeded that of Bessemer. The great
advance in the production of open-hearth rail

was from 1906 to 1910, as in the former year
all but 186,428 gross tons of the entire output
was Bessemer rail.

Seventy-one per cent of the 1914 output was
85-lb. rail or heavier, as compared with less

than 65 per cent in 1913. The falling off in the

porduction of this heavy rail was 38 per cent.

The production of rail under 50 lb. fell less

than 12 per cent, while that between 50 and
85 lb. suffered a decrease of 68 per cent.

Detroit Engineers Endorse Proposed

Plan Commission
As an example of a commendable engineer-

ing society activity of a local nature is the en-

dorsement of the proposed city plan commis-
sion by the Detroit Engineering Society. A
brief communication was sent to the Mayor and
Common Council stating that the society had
passed resolutions to this effect and the letter

has appeared in the official city records. The
commission would approve or disapprove de-

signs for buildings, parks and highways or

bridges to be erected in the city.

Waterworks'Association Has More
Than 1000 Members

The membership of the American Water-
works Association, according to the latest fig-

ures from J. M. Diven, secretary, has passed

the 1000 mark.

Want State Highway Commission

Created in Florida

The avowed purpose of the Florida Good

Roads Association, as expressed at the conven-

tion held in St. Petersburg, Fla., March 24, is

to seek the passage of legislation creating a

State highway commission. Anticipating the

passage of the bill, Prof. J. R. Benton, of the

engineering department of the University of

Florida, is said to be making an effort to have

the headquarters of the engineering depart-

ment located at the university.

Detroit Hesitates to Award Garbage

Contract
George H. Fenkell, commissioner of Public

Works, Detroit, has warned the Common
Council that valuable time is being lost in the

construction of the municipal garbage reduc-

tion plant due to the lack of action on the bids

submitted Feb. 2. He protests at the delay

and asks that the contracts be confirmed or

rejected. In case of rejection he wants to

know how to proceed to meet the emergency
which will arise with the expiration of the De-
troit Reduction Company's contract, June 30,

1916.

New York's Garbage Bill Vetoed by
Governor

Governor Whitman this week vetoed Com-
missioner John T. Fetherston's bill to permit
the city of New York to enter into a 15-year

contract for the disposal of refuse. The pro-

visions of the bill allowed the city to make a
contract with a private corporation on a profit-

sharing basis, substantially following the prin-

ciples underlying the law governing the con-

struction and operation of the subways. The
city was to have furnished land and fixed

structures if the contractor proposed to build

the plant on city land ; otherwise the contractor

could furnish his own land, including fixed

structures and equipment. On the termination

of the 15-year contract period the land, plants,

buildings and equipment would have reverted

to the city.

Last year New York paid $1,400,000 for the

disposal of its refuse. The new plant proposed
in Commissioner Fetherston's bill was esti-

mated to cost $9,000,000, and this investment,

it was believed, would have returned a profit

of 10 per cent. If a contract had been entered

into, under the terms of the bill, the city would
have invested $2,500,000 in fixed structures,

and the contractor would have provided equip-

ment costing $6,500,000. Under normal condi-

tions the total investments in fixed structures

would have been returned to the city in not

more than 6 or 8 years.

Governor Whitman, however, expressed the

opinion that in view of the city's present dis-

tended budget and the grievous burden of tax-

ation, "it is certainly questionable whether the

city should lend its credit or its funds to the

erection and equipment of an enterprise in

which private individuals, firms or corpora-

tions concededly will derive a substantial in-

come at the expense of the city's legitimate

income.

"The striking growth of the city's annual

budget, which seems to defy all efforts at re-

duction or control, and the mounting aggre-

gate of the city's debt, certainly impose upon
every public official who is called upon to act

with reference to this subject matter, the duty

of a rigorous conservatism.

"For the reasons stated, I feel that no oc-

casion has been affirmatively demonstrated

for any enlargement of the very liberal powers

conferred upon the Commissioner of Street

Cleaning under Section 544 of the Greater

New York Charter."

Bill Signed to Return Percentage of

Taxes for Street Improvements
A bill has been signed in the State of Wash-

ington that makes mandatory the return to

them of 15 per cent of the money paid in taxes

into the road and bridge fund by the various

cities and towns. These sums are to be used

in street improvements.

Reinforced-Concrete Retaining Wall

Infringement Decree Affirmed

The decree of infringement against the city

of Akron, Ohio, granted by the U. S. District

Court to Frank A. Bone for the unauthorized

use of features of a reinforced-concrete re-

taining wall patented by him in 1899 was af-

firmed by the U. S. Circuit Court of Appeals

March 2. "Bone's Patent" system consists of

a comparatively thin vertical wall, broaden-

ing at the base into a heel and toe. The heel

extends back for a considerable distance under

the bank to be retained and, so long as the

structure remains unitary, the assumption is

that the weight of the bank resting on it op-

erates to prevent the wall from tipping over.

To prevent break in the wall by horizontal

pressure, continuous vertical reinforcing is

provided which extends up and down the wall

and obliquely into the heel. In this particular

case, the court decided that the infringement

was perfectly clear in that the advertisement

for bids called for a wall built by the "Bone
Patent."
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California Inland Waterways Asso-

ciation Holds Convention

The Inland Waterways Association of Cali-

fornia held its convention at San Francisco,

March 23, 24 and 25. The Sacramento River

Flood control project was indorsed as of vital

importance to California's welfare; the work
of safeguarding the Sacramento and San Joa-

quin rivers was approved of and recommenda-
tions were made for its early completion; the

plan of the California Debris Commission for

reclaiming the central valley was indorsed and
it was proposed that the State appropriate

$500,000 in co-operation with the Federal Gov-
ernment to further the work; and the plan for

State and National co-operation, and appropri-

ation of money, to clean the silt brought down
by the San Gabriel and Los Angeles rivers,

from San Pedro and Long Beach harbors, was
also approved of. It was further decided to.

petition Congress for an appropriation for im-

pounding the water of the Colorado River;

and, finally, it was voted not to commit the

association in favor of any project until the

project had been approved by its own engineer-

ing authority.

The association agreed to meet again in

Fresno this year with the International Irri-

gation Congress, and also to meet and co-

operate with the National Drainage Congress,
which will convene in San Francisco next Sep-
tember. Of the seven bills pending in the State

Legislature the only one unqualifiedly indorsed

was that authorizing the appointment by the

Governor of a conference board on flood con-

trol and reclamation consisting of at least a

dozen State officials and experts.

At the final session of the congress, Isadore

Jacobs, president of the California Canneries
Company, was elected president for the ensu-
ing year. M. E. Dittmar, of Redding, was
named as first vice-president and executive
officer of the association. The organization

now has 833 members, the membership includ-

ing 277 commercial organizations, 47 banks
and 11 subscribing counties.

U. S. Board of Commerce to Study

Unemployment Question

Actuated by the fact that plans are being
made for a National system of labor exchanges
to deal with the question of unemployment,
the board of directors of the Chamber of Com-
merce of the United States, at its meeting in

Washing^ton, March 20, voted to appoint a coJn-

mittee to study these plans. The work of the
committee will be to devise means by which
business men may best co-operate with the
Federal authorities in an effort to make these
exchanges most effective.

Repairs Under Way to Breakwater
at Panama Damaged by Storm
Work has been begun, states the "Canal

Record," in driving a new trestle for the con-
struction of the east breakwater in Limon
Bay, Canal Zone, to replace the sections
washed away Feb. 9. The plan of construc-
tion has not been materially changed. The
approved project provides that the breakwater
as completed shall be a detached mole, with its

outer end 2000 ft. from the outer end of the
west breakwater. Its length will be 5400 ft.

At the time of the storm that did the damage
the approach trestle had been completed for its

full length of about 5900 ft., 3700 ft. of the
trestle for the breakwater had been built, fill

from suction dredges had been placed most of
the way, a pipe-line relay station had been
built along the approach trestle, 1600 ft. from
shore, and a second relay station was under
construction at the outer end of the approach
trestle. The 4200 ft. of approach trestle be-
tween relay stations was entirely swept away.
Eonugh heavy material had been dumped
around the breakwater trestle so that it held
in part, although at some points nothing re-
mained except the piles. The platform of the

outer relay station held firm and became the
refuge of the sixty-nine men marooned on the
work. The superstructure of the inner station
was swept away, but the machinery was saved.
Two pile-drivers disappeared, together with
twenty-one flat cars, with unloader and plow.

Considerable damage was done by the same
storm to the completed west breakwater, and
to the mole at Cristobal piers; to save the lat-

ter a force of seventy-five men worked four
days dumping trainloads of rock on the sea
side.

Conference of Building Commis-
sioners and Inspectors Called
In response to a widespread demand, a com-

mittee has decided to call a conference of build-
ing commissioners and inspectors to be held
on Friday, May 14, 1915, at the Hotel Astor,
New York. This time and place have been
chosen because of the annual meeting of the
National Fire Protection Association, which is

to be held on May 11, 12, and 13 at the same
place. The questions which this conference
will discuss include:

1. Technical details of fire protection, sani-
tation, and structural safety.

2. Questions of administration-relation be-
tween State and city authorities, methods of
field inspection, rigid rules vs. discretionary
power, etc.

3. Educational methods which the building
inspector can use to gain the support of civic
bodies and individuals, and to secure a bet-
ter understanding by citizens generally regard-
ing fire prevention and sanitation.
The conference will take the form of a

round table discussion. The committee, whose
names follow, will be very glad to receive sug-
gestions as to how this conference may be
made most valuable: R. P. Miller, engineer
for building committee, Board of Aldermen,
and former superintendent of buildings, New
York; V. D. Allen, commissioner of buildings,
Cleveland; James G. Houghton, inspector of
buildings, Minneapolis; S. A. Dies, superin-
tendent of building inspection, Pittsburgh;
N. A. Mclver, inspector of buildings, Edmon-
ton, Alberta, Can., and Sidney J. Williams,
State building inspector, Madison, Wis., secre-
tary.

Advise Taking Kinks Out of the

Chicago River
Straightening of the south branch of the

Chicago River was advocated in a preliminary
report submitted March 29 by the Chicago
Railway Terminal Commission to the railway
terminal committee of the City Council.
The report said the expense of straightening

the river would be about $1,000,000. This would
transfer about 18 acres of ground from the
west to the east side of the river and create
more than 4 acres of additional ground. Ac-
cording to John F. Wallace, the consent of
practically all the railroads, which own most
of the property, has been obtained. In addi-
tion to creating 4 acres of land, the plan will
enhance the value of other land.

Bion J. Arnold, a member of the commission,
said the commission's work had shown that the
railroads are more willing now to treat with
the city than for several years. He said rail-

road heads were seriously considering the
question of through-routing of suburban traf-
fic, something they frowned on when first

suggested.

Amendment'to Eight-Hour Labor

Law Vetoed
Governor Lister of Washington recently

vetoed a bill to amend the public-works law,
so as to permit a ten-hour day on State high-
way work. Expressing himself as being per-
sonally of the opinion that the eight-hour law
should be kept on the statute books in its en-
tirety, the Governor stated, in explaining his

veto, that if part of the law were repealed it

would be unfair not to repeal the whole.

Present Status of New York Build-

ing Code Revision
The long-delayed revision of New York's

building code is rapidly progressing toward
completion. Over a year ago R. P. Miller was
appointed engineer for the aldermanic com-
mittee, and under his direction revision has
been made article by article, with the object of
introducing each article as a separate ordi-
nance. Tentative drafts of the revised sections
were first published, suggestions and comment
invited, the amended article introduced in the
Board of Aldermen as an ordinance, a public
hearing held, and finally the ordinance was
either passed or recommitted.
At the present time the articles which have

been revised, introduced as ordinances and
passed, are those referring to restricted areas
(fire limits and suburban limits), partition
walls and fences, and to plumbing. Those
which have been revised and introduced as
ordinances are: elevators, which was recom-
mitted, materials, wood construction, iron and
steel construction, and working stresses and
loads. A hearing was held on April 1 on iron
and steel, and on wood construction ; and a
hearing is called for April 8 on working
stresses and loads.

The articles on light and ventilation, exit
facilities, excavations and foundations, classi-

fication of buildings, and reinforced concrete
have been tentatively revised, but not yet in-

troduced as ordinances.

Joint Highway Congress to Be Held
in San Francisco

Last December representatives were ap-
pointed by the American Highway Associa-
tion and the American Road Builder's Associa-
tion to confer and formulate plans for holding
a joint road congress in San Francisco at about
the time of the International Engineering Con-
gress. Two representatives were appointed
by each body, James H. Macdonald, of New
Haven, Conn., and J. E. Pennybacker, of Wash-
ington, D. C, representing the highway asso-
ciation, and W. W. Crosby, of Baltimore, and
E. L. Powers, of New York, the road builders.
The joint committee had several meetings

and finally agreed to invite Governor C. W.
Gates, of Vermont, formerly highway commis-
sioner of that State, to become the fifth mem-
ber of the committee. Governor Gates has
accepted and was elected chairman of the body,
which now becomes the governing board in

charge of all arrangements for the congress.
It has been determined to hold the meeting

in San Francisco, Sept. 6 to 11, inclusive, this

being the second week preceding the Inter-
national Engineering Congress and the one im-
mediately before the meeting of the American
Society of Civil Engineers and a number of
other national engineering bodies.

Waterworks Directory Ready May 1

The McGraw Waterworks Directory will be
ready for delivery May 1. It contains infor-

mation of the populations of cities and towns;
municipal and privately owned waterworks
systems, including the names of executive
and operating officials; sources of water sup-
ply; distribution systems, with detailed data
in regard to reservoirs, standpipes, elevated
tanks, pipe, valves, hydrants, meters, pressures
and the quantity and the make of various items
of equipment; purification systems; boiler

plant and pumping equipment; rates, and
other data necessary to make such a directory

of the utmost value to its readers.

All of this information has been obtained
direct from the engineers or superintendents
in charge of the individual plants and is of a
kind that should be invaluable to manufac-
turers, engineers, chemists, contractors, invest-

ors and all others interested in American
waterworks plants. The price of the book is

$15, delivered. Orders should be addressed to

the McGraw Publishing Company, Inc., 239
West 39th. St., New York.
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Arrangements Made for 1915 Inter-

national Engineering Congress

Information has been given out as to trans-

portation, headquarters and other arrange-

ments that have been made for the Interna-

tional Engineering Congress, which will be

held in San Francisco, Sept. 20-25.

The headquarters of the American Society

of Civil Engineers, and of the American In-

stitute of Electrical Engineers respectively

will be at the St Francis Hotel. The Ameri-
can Society of Mechanical Engineers will be

at the Clift Hotel, and the American Institute

of Mining Engineers, at the Bellevue. The
special train from New York will leave the

Grand Central Terminal Sept. 9 at 7:45 p. m.,

and will arrive in San Francisco at 9 p. m.,

Sept. 15, stopping at Niagara Falls and the

Grand Canyon. Arrangements for as many
cars as may be necessary have been arranged

for on the Sunset Limited to accommodate
those traveling from New Orleans. The train

will leave that city at 11 a. m., Sept. 12,

and will arrive at San Francisco at 1 p. m.,

Sept. 15. Details as to the time of arrival of

these trains at intermediate points may be had

by addressing any of the societies or the sec-

retary of the International Engineering Con-

gress.

News of Engineering Societies

The Engineers' Club of Philadelphia will

hold a meeting April 3. A. Merritt Taylor

will speak on "Philadelphia's Transit Prob-

lem."

The Engineers* Club of St. Louis at a meet-

ing held in that city March 31 heard Walter A.

Heimbuecher, city engineer of University City,

Mo., speak on "Typical Engineering Problems

of Missouri Municipalities."

The Western Society of Civil Engineers held

a meeting in Chicago March 29. Asa C. Bald-

win, chief of the American party on the

Alaskan boundary survey, spoke on that work.

The paper was illustrated by lantern slides.

At the next meeting of this society, April 5,

Col. W. V. Judson, Corps of Engineers, U. S. A.,

will speak on "Engineering in War."

The Toledo Society of Engineers held a

meeting in that city March 26. Prof. W. C.

Hoad, of the University of Michigan, spoke on

"Recent Developments in Sewage Disposal."

The next meeting of the society will be held

April 16. Prof. H. E. Riggs, member of the

American Society of Civil Engineers Valuation

Committee, will speak on "Special Problems in

Valuations."

The Cornell Society of Civil Engineers held

its regular spring meeting at the Cornell Club,

65 Park Avenue, New York City, March 25.

There was an informal dinner and, afterwards,

James B. French, consulting engineer, gave an
account of the last meeting of the American
Society of Civil Engineers and explained the

suggestions made by the committee which will

represent that society at the State constitu-

tional convention to be held this month. Other
speakers were: C. L. Barton, of the McHarg-
Barton Company; John A. Knighton, of the

Department of Bridges, New York City;
Joseph C. Hilton, of Mason & Hilton, con-
tractors; Weston Fuller and Howard E. Hyde.
A. B. Lueder gave an account of conditions in

Chili.

The ^gineers' Society of Pennsylvania cele-

brated its eleventh anniversary with a banquet
at the Harrisburg Club in Harrisburg, March
27. Those who spoke were: Prof. D. C. Jack-
son, of the Massachusetts Institute of Tech-
nology; Prof. J. P. Moyer, Pennsylvania State
College; Prof. J. H. Harris, Bucknell Uni-
versity; Chancellor McCormick, of the Uni-
versity of Pittsburgh; Director A. A. Hammer-
schlag, of the Carnegie Institute of Tech-
nology; T. L. Montgomery, State Librarian of
Pennsylvania; J. V. W. Reynders, vice-presi-

dent of the Pennsylvania Steel Company; Dr.
Mclntyre, of Dickinson College, and W. A.
Granville, president of Pennsylvania College.

The importance of broad knowledge and wide
vision to the engineer was the keynote of the
addresses. Emphasis was placed upon the
relation of the engineer to industrial problems
and political conditions.

Personal Notes
John A. Jones has been reappointed city

engineer of Lewiston, Maine.

Tyler W. Earle was recently named as su-

perintendent of streets of Rutland, Vt.

William Steckleberg, of Lincoln, has been
appointed assistant State engineer of Ne-
braska.

A. B. Lueder, in charge of construction of
harbor improvements in Chili for the Snare &
Triest Company, of New York, has recently
returned to the United States.

D. D. Price has resigned from the office of

State engineer of Nebraska. He was appointed
to the office in 1911, after having served two
years as assistant State engineer.

George E. Johnson has been appointed State
engineer of Nebraska, succeeding D. D. Price,

resigned. For the past five years Mr. Johnson
has been city engineer of Falls City, Neb.

A. C. Grover has been appointed city en-
gineer of Rutland, Vt. Mr. Grover, as noted
in these columns, March 20, was recently
elected president of the Vermont Society of
Engineers.

Robert L. Paris has been appointed assistant

superintendent of the the U. S. Coast and Geo-
detic Survey, succeeding F. W. Perkins, whose
resignation was announced in these columns
March 20.

Fremont Morse will have temporary charge
of the exhibit of the U. S. Coast and Geodetic
Survey at the Panama-Pacific Exposition pend-
ing the arrival of E. F. Dickens, who has been
assigned to relieve W. E. Parker in that office.

George A. Johnson, consulting engineer, of

150 Nassau St., New York, has been retained
by the city of Cambridge, Mass., to design and
supervise the construction of a filtration plant
that is expected to cost between $250,000 and
$300,000.

H. P. Warren, an engineer representing the
Alaskan Railway Commission, has reached the
Canal Zone, Panama, for the purpose of select-

ing canal machinery which may be used in the

construction of the proposed government rail-

road in Alaska.

W. E. Parker, who has been in charge of

the U. S. Coast and Geodetic Survey's exhibit

at the Panama-Pacific Exposition, has been de-

tached from this service and ordered to Wash-
ington for duty relating to the preparation of

plans for new vessels.

Charles C. Yates has been designated as
assistant inspector of hydrography and topog-
raphy of the U. S. Coast and Geodetic Survey.
Mr. Yates was graduated from the Case School
of Applied Science in 1890 and entered the
Government service in 1892.

Lewis Nixon, consulting engineer and acting

commissioner of public works of the Borough
of Richmond, New York, has tendered his

resignation, for the purpose of devoting him-
self to his private interests. He was appointed
to his position with the borough president in

January, 1914.

L. B. Wickersham, assistant engineer of the

Spokane, Portland & Seattle Railway, has
resigned to engage in a general engineering

practice in Portland, Ore. Previous to his

connection with the company from which he
has resigned Mr. Wickersham was chief en-

g:ineer for the Oregon Electric Railway Com-
pany.

Brig.-Gen. William L. Sibert, U. S. A., who
has been stationed at Cincinnati, has been
transferred from the United States engineer-

ing district there to command of the Pacific

Coast artillery district, with headquarters at

Fort Miley, in San Francisco, Cal. He will

leave Cincinnati on April 10 for San Fran-
cisco. General Sibert has recently been in

charge of work on the deepening of the Ohio
River, from Pittsburgh to Cairo.

J. S. Garland has been appointed to succeed

W. A. McFarland, whose death was noted in

this journal March 27, as superintendent of

the water department of the District of Co-
lumbia. Mr. Garland has been in the service

of this department since 1893. Previous to

this promotion he was first assistant to the

superintendent and was closely associated with
him in the design and construction of Wash-
ington's present waterworks system.

Alexander P. Gest has been appointed secre-

tary of the Association of Transportation Of-

ficers of the Pennsylvania Railroad East of

Pittsburgh. Mr. Gest was graduated from the
Rensselaer Polytechnic Institute in 1874 with
a degree in civil engineering. He entered the

service of the Pennsylvania in 1875. In 1882
he was appointed supervisor, at Huntingdon,
Pa., and a year later was promoted to division

engineer of the Monongahela Division. In 1889

he attained the grade of superintendent, and,

later, was appointed special agent of the New
Jersey Division.

Obituary Notes

Chapin F. Phillips, superintendent of erec-

tion of the Detroit Steel Products Company
and a resident of Chicago for more than 30

years, died in that city March 21.

John C. Breedlove died in St. Paul, Minn.,

March 10. He was an assistant engineer of

the Northern Pacific Railroad and had been

engaged in engineering work since 1901.

W. B. McLoughlin, engineer of maintenance

of way of the Cleveland, Cincinnati, Chicago

& St. Louis Railway, died in Cincinnati, March
15. His death was due to injuries sustained

in a motor car accident near Lawrenceburg
Junction, Ind., three days earlier.

Foster Crowell, consulting engineer of the

Borough of Queens, died in New York City,

March 29. He began his engineering career

in 1867 and became well known for his work in

railroad location, construction and economics,

and in hydraulic engineering. He took a prom-

inent part in the early explorations for the

Nicaragua Canal and was for some time en-

gineer of construction with the Pennsylvania

Railroad. Previous to his first appointment as

consulting engineer of Richmond Borough in

1912, he was established at 18 Broadway, New
York, as a consulting engineer. He was com-

missioner of street cleaning of New York
under Mayor McClellan. He was the author

of several books, including "The Training of

a Tropic Current," "Railroad Facilities of

Suburban New York," "Modern Wharves and

Harbors" and "How Holland Was Made."

Civil Service Examinations

Springfield, 111.—The Illinois Public Utilities

Commission will hold an examination on May 1

for two positions of utilities investigators,

salary $100 to $150 per month, open only to

men over 21 years of age and residents of

Illinois. The work deals with the collection of

data regarding railroad accidents, investiga-

tion of crossings over railroads and the per-

formance of other engineering and investi-

gating work for the commission.

Examinations Previously Announced

See Eng.

Date Record

April 28-29—S urveyor - draftsman,

U. S. Government
service; salary $1200-

$1500 Mar. 20

April 14—Civil engineer and drafts-

man, copyist drafts-

man, ship draftsman.

Navy Department; me-
chanical draftsman,

topographic draftsman,

Panama Canal service;

engineer, Indian serv-

ice; United States Feb. 6
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Limiting Train Lengths

RAILROAD managers are viewing with

apprehension the growing agitation of

trainmen's organizations for legislation

limiting the lengths of trains. Pernicious

.as "extra-crew" laws are, laws to shorten

trains would be far worse ; while the for-

mer only put an unnecessary man on each

train, the latter would put on entire crews.

If such restrictions become prevalent it will

mean that money spent in grade reductions

and in more powerful locomotives has vir-

tually been thrown away. The regulators

Jiave been clamoring for greater railroad

efficiency, and one of the most scientific

-and productive agencies for increased effi-

ciency is the use of larger operating units

—

larger cars and longer trains. Indeed, it

is asserted that some of the newer lines

•would never have been built except on the

basis of light grades, heavy engines and
long trains. If the public will not interest

itself in the saving of the railroad's money,
however, the question of safety may strike

nearer home. Doubling the number of

"trains on a single-track railroad quadruples

the number of meetings of trains, while

•even on double track lines the chances for

•error in judgment and disobedience are

•doubled. Moreover, it is obviously easier

to provide one efficient crew than two.

There are plain indications that the fuU-

•crew law has about run its course and that

the public is coming to recognize it for

•what it is, a bald attempt, hiding behind a

false front of increased safety, to create

unnecessary and undesirable employment
at railroad and public expense. It is to be

hoped that the more sinister movement for

doing the same thing on a larger scale, by

limiting train lengths, will be nipped in the

bud.

Engineers and Military Training

ATTENTION has been called in this

journal to the committee appointed by

the Western Society of Engineers to con-

sider ways and means of bringing about

such organization as would allow the coun-

try, in case of war, to make effective use

of the services of engineers. Several other

societies have been in touch with the War
Department on this matter, but it now
appears that little can be done until en-

:abling legislation is passed which will pro-

vide funds for carrying on whatever work
:seems advisable. Two years ago the entire

•subject of the perfection of the military

reserve was reported on, but Secretary

Garrison has asked that the matter be

Testudied so that the necessary legislation

may be framed. It was discovered that

no funds are available for defraying the

expense of any scheme of co-operation be-

tween the War Department and societies

or for enabling the department to keep in

touch effectively with prospective reserves.

Moreover, there did not seem to be funds
available even for sending to Chicago an
officer who might confer with the officials

of the Western Society as to the program
which they might follow. Apparently,

therefore, little will be done along these

lines until Congress makes the necessary

appropriation. However, those members
of the Western Society of Engineers inter-

ested propose to meet on occasion for the

study of military engineering and to inau-

gurate lectures and discussions, supple-

mented by individual effort. This idea can

be carried out by any technical organiza-

tion and under existing conditions it is

about all that the civilian can do unless

he joins the regulars or the Engineer
Corps of the State militia. It is conceiv-

able that many men who are unwilling to

engage in the drill required of members
of the militia would nevertheless be will-

ing to acquire some knowledge of military

engineering. Certainly the Government
would be the eventual gainer by making it

possible to give the instruction to such

Engineers and Campaign Collections

IT is still a long way from election day

but an item in the week's news suggests

the desirability of calling attention to a

practice which is all too prevalent in the

fall of the year. The Appellate Division

of a State Supreme Court has recently af-

firmed the dismissal of the chief engineer

of the sewer department of a large Eastern

city on the ground that he had used his

position to collect campaign contributions

from the men under him in the depart-

ment. No man with any regard for the

ethics of his profession, or in short of any

ethics, would stoop to such measures to in-

trench himself in the good graces of those

in power. The duties of the chief engineer

of a sewer department include the super-

vision over the design and construction of

sewers and stop there. When an execu-

tive descends to the practice of making
of himself a runner for a political ring he

disgraces the title of civil engineer. If

the damage done were confined only to the

chief engineer himself the result would be

deplorable enough, but by calling upon his

subordinates to "chip in" for the support

of a political candidate the engineering

executive destroys, at a single stroke, the

morale of his entire department and

creates, especially in the minds of the

younger members of his staff, a distorted

picture of the engineer's place in the af-

fairs of the city. There is under way
throughout the country a concerted move-

ment to place the engineer before the public

in the proper light. Such incidents as the

one cited, although they are by no means

representative, are serious obstacles in the

securing of proper recognition for the

technical man.

The Critical 1 Per Cent

THE letter by R. D. Johnson on page
467 of this issue sets forth a situation

that will probably cause surprise to many
readers of the Engineering Record. Im-
mense hydroelectric plants have followed

one another so rapidly in recept years that

it seemed fair to infer that every last re-

finement was being employed to capture

every available fraction of power, particu-

larly since hydroelectric investments have
not been uniformly profitable and the pos-

sible additional 1 per cent might be

critical—marking the success or failure of

the enterprise. Undoubtedly the engineer-

ing of the great plants constructed in recent

years has been characterized by most pains-

taking consideration of all of the factors

influencing the hydraulic efficiency of the

plants, but, as Mr. Johnson says, the whole
spirit of hydraulic design has not been so

keen for the small increments of efficiency

as has the design of electrical machinery.

The statement needs qualification, however,

for certainly the turbine builders have
watched each tenth of a per cent in rise of

their efficiency curves. In the older plants

—and in this category may be included

practically all of those built previous to the

year 1907—the marks of youth, in a design-

ing sense, are plainly visible, and in these

undoubtedly the slight changes to which
Mr. Johnson refers would result in a con-

siderable increase in earning capacity. The
same may be said of later plants of aver-

age size. This, however, was inevitable in

the early development of an art and while

it may seem strange to speak" of designs

made ten years ago as being part of the

early development of hydroelectric design

the statement can stand when the very

rapid progress of the last decade is taken

into consideration. Without a doubt the

attitude which Mr. Johnson discusses is

rapidly disappearing and his comparison
between the efficiency of electrical and hy-

draulic designs should serve to impress up-

on hydraulic engineers the need for taking

a most serious view of the possible de-

crease in efficiency resultant upon errors

in the small details.

New Type of Filter

TIME alone will tell whether Toronto
has acted wisely in adopting for the en-

largement of its facilities for water puri-

fication a comparatively new type of ap-

paratus operating upon a principle radically

different from anything which has seen

service in this country. The results se-

cured at a test plant with a capacity of

500,600 imp. gal. daily, described on page
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464, have convinced the officials of the

Department of Public Health that the selec-

tion of the "drifting-sand" type of rapid

filter for the new 60,000,000 imp. gal. per

day installation is justified. Whatever may
be said of the drifting-sand filter, it is

certainly an ingenious device. The feature

which makes it different from the common
type of mechanical filter is that the dirty

sand is removed, washed and replaced with-

out interrupting the continuous operation

of the unit, except at comparatively long

intervals. Of course, the same result, con-

tinuity of service, is accomplished by the

Blaisdell sand-washing machine for filters

of the slow-sand type, but the two processes

have nothing else in common. In the drift-

ing-sand filter the sand assumes the shape

of a cone from the base of which the dirty

grains are constantly being removed by

an extractor which delivers to a sand-

washer. The washed sand is discharged

into the rapidly moving column of raw
water and is thus carried into the top of

the filter and deposited upon the apex of

the cone from which it falls down along

the sides, completing the cycle. A core of

sand at the center of the cone remains

constantly in place, its volume depending

upon the angle of repose of the sand. Dur-
ing the Toronto tests the entire filter was
back-washed at intervals of about 8 days.

While the test run appears to have given

results satisfactory to the Toronto officials

final judgment on the merits of the process

must be withheld until the city's large

plant has been placed in operation. It is

safe to say, however, that when water

is actually being purified on a large scale

by the drifting-sand method Toronto will

be the Mecca of waterworks men who wish

to keep abreast of the latest developments

in the art.

Misusing Brick

ELSEWHERE in this issue will be found

an account of the Florida practice in

the construction of brick roads—a practice

temporarily redounding to the advantage

of the brick manufacturers but destined

in the end to handicap the use of this

materiaL The roads are only 9 ft. wide
and brick are laid on a sand foundation with
a sand filler. This is another instance

of the unintelligent commercial campaign-
ing which has been characteristic of the

highway field. Temporary advantage has

commonly been the controlling motive of

these campaigns, unlike the policy of large

manufacturing corporations which, of late,

have taken the stand that a purchaser could

not buy their equipment or material unless

it was suited to his purposes. Of course

there are now manufacturers of road build-

ing materials who take the same position,

and it is possible that companies may be

found which have always guided their sales

policies by fundamentally sound economic

considerations. As a generalization, how-
ever, the indictment above expressed holds.

Of the value of brick as a road-building

material there is no doubt. Likewise there

is no doubt that its misuse, as is the cur-

rent practice in Florida, will lead to un-

satisfactory results and the unfortunate

condemnation of a product which is de-

serving of a better judgment. The lesson

of the Florida situation is that engineers

need to come into a larger influence in

the highway affairs of the State. With a

strong highway commission setting the

standards and a survey of the State to

locate what local road-building materials

there may be, the people should be assured

of a better expenditure of their moneys
and the State of a wider development. In-

stead of spending money foolishly on high-

ways that need to be rebuilt in three or

four years, and of a type by its nature

expensive, a much larger mileage of a

cheaper but adequate surfacing will be pro-

vided. Mr. Foote, the author of the article

in question, is firmly convinced that brick

has no place at present on Florida's roads.

His statement is based upon familiarity

with Florida conditions and those not cog-

nizant of the situation can at least take

the stand that if the brick is to be used

it should be employed on sound engineering

lines, with a concrete foundation and a

cement filler.

San Francisco's Vote Will Decide

the Spring Valley Purchase

SAN FRANCISCO faces a crisis in the

question of how to secure and insure an

adequate water supply pending the com-

pletion of the Hetch Hetchy project. When
the Raker bill was finally passed by Con-

gress it was generally thought that the

final solution of the water problem had been

reached in the sanction of a supply from

the Hetch Hetchy Valley. It has developed,

however, that there are reasons why it is

not feasible to rush the Hetch Hetchy pro-

ject to completion, and during the period of

years that must elapse before water can be

brought to the city from the Sierras some
adequate temporary source must be drawn
upon if the growth of the residential dis-

tricts is not to be restricted.

Relief cannot be expected from the

Spring Valley Water Company, which is

now supplying the city, because there is no
inducement for further investment in its

system until the present situation is cleared

up. Meanwhile the city is powerless to

compel the company to make the exten-

sions desired. About two years ago the

city decided to acquire the properties of the

Spring Valley company by condemnation.

The most important development in the

proceedings to date has been the certainty

that the case would be so deeply involved

that a settlement could not be expected for

a long time. Before a final decision could

be reached the city would be subject to

serious water shortage. Since deciding to

enter the condemnation suit the city has

spent $100,000 in making inventories and

appraisals of those portions of the proper-

ties considered necessary and sufficient for

the city's use, and has arrived at an accu-

rate estimate of the value of the proper-

ties required. Recent negotiations with the

company have elicited the offer to sell these

properties to the city for $34,500,000, there-

by avoiding the delay and expense of a con-

demnation suit with its uncertain outcome.

The Board of Supervisors has submitted

the proposition to popular vote, which will

be cast on April 20.

The facts of the case are that the city

cannot economically complete the Hetch

Hetchy system for a number of years, and
meantime improvements and extensions in

the present water supply system are very

urgently needed. The private company,

naturally, will not make these improve-

ments while a condemnation suit against

its entire property is in progress. To take

care of its needs the city, therefore, has the

choice of developing some temporary

source and laying its own distribution sys-

tem, with the great expense and incon-

venience to traffic involved, or settling the

condemnation suit out of court. It is true

that the distribution system of the private

company is not now just what the city

needs, but it is valued, in the purchase

price being considered, at only one-tenth

the total figure. On the other hand the

sources which are novf supplying 40,000,-

000 gal. daily to the city could be improved

in nine months at a cost of $4,000,000 so

as to supply 60,000,000 gal. daily, and
neither the original purchase of the proper-

ties nor these improvements would increase

the present tax rate, it is pointed out, be-

cause the receipts from water sales now
exceed interest on $34,500,000 at 41/2 per

cent, plus an annual depreciation of $250,-

000 as well as maintenance and other

charges.

The private company owns seven reser-

voirs on the best sites within the city for

effectively maintaining the desired pres-

sures at the various city levels, which can-

not be duplicated. Also there are several

large storage reservoirs on the peninsula

which are highly desirable reserve units be-

cause of the long conduit from the Hetch

Hetchy valley. In short, except for parts

of the distribution system, which are valued

low accordingly, all the properties it is pro-

posed to purchase would be useful auxil-

iaries of the Hetch Hetchy system when
finally completed.

Arrayed on opposite sides in this issue

are those who believe that the purchase of

the Spring Valley system by the munici-

pality is necessary to the proper growth of

the city, and those who see in every move
favoring such purchase the veiled influence

of a corporation desiring to sell out for

more than its holdings are worth. Natu-

rally the latter argument is one with which

a powerful appeal to the masses can be

made and with strong opposition to the

purchase there is danger that many who
have a voice in deciding the matter may be

prejudiced against the acquisition of the

water system.

The Engineering Record believes that

public ownership of a water supply system

is the only way to permanently insure ade-

quate service to the modern large American
city. Setting aside local and partisan

views it seems perfectly clear that the right

course to pursue in San Francisco is to

acquire the Spring Valley system in the

quickest way possible. The question of

price is a very important one, but studies

have been made for both sides by leading

engineering experts of the United States.
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M. M. O'Shaughnessy, city engineer of San
Francisco, under whose supervision the ap-

praisal for the city was made, states that

the price under consideration is fair.

The issue which San Francisco will face

on April 20 is one which vitally concerns

the future prosperity of the oity. It in-

volves a question of economics which every

other large city of the United States, with
one exception, has already decided in the

affirmative. To the Engineering Record it

seems that the purchase of the Spring Val-

ley system by the city of San Francisco is

the most satisfactory solution of the prob-

lem.

Co-operation versus Inspection
Tyranny on Contract Work

COMMENTING recently on an editorial

in this journal on the mistakes and
opportunities of the college man in con-

struction work, one contractor remarked
that on a small bridge contract a recent

graduate, acting as inspector for the State,

had cost him, without any advantage to the

State, $15,000, while another stated that

the "school-boy inspector" was the curse

of public works contracts. The remarks
are not novel; everyone familiar with con-

struction work has heard similar ones be-

fore, or, on account of bitter experience,

has been impelled to make them himself.

The occasion, however, warrants some ob-

servations on the proper qualifications of

inspectors.

As a first principle it should be laid down
that the number of inspectors having au-

thority to interpret and enforce specifica-

tions on any job should be limited to one,

or, at most, to one for each main division of

the work. Such men should be carefully

selected and much better pai(J than is now
the case. They should bring to their work
large and detailed experience on construc-

tion, thorough acquaintance with the types

of men with whom they must deal, and
proved ability in handling such men and in

gaining their points without quarrels and
delays. Further, such inspectors must
have the vision, now almost universally

lacking, to see that they are employed to

serve the best interests of the work, and
not to "sting" the contractor.

To do their work satisfactorily they must
spend their entire time on the job, mixing
with the foremen, giving the job the bene-
fit of their experience, helping educate the

contractor and his force to what constitutes

good work, showing why it is to the con-

tractor's advantage to do good work, and
how such work can be done efficiently. No
office detail, instrument work, or other in-

terruption should be permitted to interfere

with their duties. They should be in su-

preme charge, under the resident engineer,

of the important task of uniting all hands
to produce a satisfactory result.

One such man can win the confidence and
co-operation of a contractor's force so fully

that better results will be secured than with
a dozen of the "school-boy" inspectors now
so common on public works. The construc-

tion force comes to know that when it is

doing its best to push the job ahead by
proper and efficient means no one will stop

it for some foolish detail, questioned usually
through ignorance on the part of the chal-
lenger. Consequently, co-operation replaces
strife, and the intelligent workmen of the
contractor become assistants rather than
enemies of the inspector. Many resident
engineers have, it is true, followed this

practice either through their own initia-

tive, or because of the inspiration of an
intelligent chief engineer. In such cases
it will be found that this fair treatment is

an excellent solution of most inspection

troubles.

It is manifestly unfair to clothe with
authority to interfere with a contractor's

operations a man who has had no ex-

pedience in handling men or work, as is

now too often done. It is evident that

through his ignorance trifles will assume
undue importance, and matter of moment
be neglected. The inevitable result is to

undermine his standing with the contractor

and to reduce his authority to that which
can be enforced only through constant

petty squabbles.

Recently a representative of this journal

had occasion to observe conditions on Gov-
ernment work where a large force of in-

spectors was employed, practically one for

each gang engaged in placing permanent
work. Much of the time these inspectors

could not be kept busy with their par-

ticular duties, and consequently from their

ranks were drawn the surveying crew and
the clerical and drafting forces. The men
were constantly changing duties, with the

result that each felt qualified to "butt in"

on any work that did not suit him, whether
he was supposed to be inspecting it at the

time or not. Endless confusion and dis-

satisfaction and several lively personal

feuds were directly traceable to this prac-

tice.

Such experiences emphasize the neces-

sity of a responsible, intelligent, and, of

necessity, properly paid head, who shall be

in direct hourly contact with the contrac-

tor's forces throughout the job, if the pre-

sent inspection problems are to be solved

with justice to the contractor and the ulti-

mate advantage of those who pay for engi-

neering works.

Shortage of Labor in England

IT is entirely obvious that when a con-

siderable proportion of the able bodied

men in any country are withdrawn from
their ordinary occupations for military ser-

vice, manufactures are of necessity seri-

ously handicapped by lack of men. At the

beginning of the present war the loss of

efficient labor fell most heavily on those

countries having compulsory service and
England, depending on the volunteer sys-

tem and not having a .great army in the

field, got off rather lightly. In fact the

English manufacturers were at first dis-

posed rather to scoff at the idea that pro-

duction would be crippled to any serious

extent by the war. So far as caji be ascer-

tained from the publications of the English

technical press, however, that advantage

is now in a large measure lost and it is

becoming increasingly difficult to supply

the labor for replacing volunteers and to

keep up, with this shortened supply, the
output of products vitally needed in the
national crisis. Only within a few days
announcement was made that the English
Government was arranging to take over
certain works for the supply of war ma-
terial so as to obtain the needed output.

Complaints are increasing in number and
seriousness that the British labor unions
have not risen to their full duty in th«

matter of holding up the hands of the
Government in its desperate struggle.

Great Britain has been unionized to an
exceptionally great extent, particularly as
regards the regulation of the hours of
labor, and despite appeals from both civil

and military authorities the unions do not
appear to be willing to concede anything
important in the way of working over time,

while still actively pressing ,in many in-

stances for increase of wages. A special

appeal was made to avoid, in case of dis-

pute, stoppage of work on tasks in which
the Government was concerned and a com-
mission was nominated by the Government
to investigate and deal with any complaints
that might arise. It is certain that for the

successful prosecution of the war the out-

put of material must not only be main-
tained but be greatly increased as the

armies grow larger and the struggle more
strenuous, and this can only be done by
the most earnest endeavor on the part of

both laborers and employers. The volume
of orders for war materials of all kinds

placed in this country is sufficient evidence

that the foreign output cannot be pushed
to an adequate amount. Some slow-going

industries are, of course, very little affected,

but the lack of men and specially skilled

men is evidently becoming seriously felt

When a nation is in the throes of a
terrific struggle for the maintenance of its

place upon the earth it is evidently the duty

of all its citizens to come to the rescue as

best they can, the laborers by redoubled

efforts and employers by meeting all rea-

sonable requirements as to wages. How
the adjustment of their mutual interests

shall be made seems to be the chief diffi-

culty, but it is certain that the lessening

of industrial activity will be costly to

England. In such a crisis the command-
eering of necessary facilities by the Gov-

ernment seems to be the necessary step

in case less vigorous measures fail to pro-

duce results. The conditions existing in

England must of necessity prevail also in

other warring countries. So nearly as the

data at hand permit computation, between

five and six million men are in the list of

those killed, wounded or missing, and at

least as many more are at the front. Sub-

traction of this huge number from the list

of active workers, bearing in mind that the

soldiery are taken from men at the most
eflScient age, of necessity produces grave

industrial results and the situation must
be met by vigorous measures. The burdens

of war have to fall upon those who are

not at the front in the form of great, even

if not dangerous, efforts to keep the coun-

try's machinery running and its industries

at a point where they can meet necessary

requirements.
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Short Subway Section in New York Involves Many
Difficulties of Design

Both Steel-Bent Construction and Cast-Iron Tubes Used Where Line Swings from Broadway to

Church Street at Vesey Street •— Conflict with Possible Skyscraper on Astor House Site Avoided

By JULIUS GLASER
Acting Designing Engineer, Public Service Commission, First District, New York

INVOLVED in the design of section lA,
route 5, of the dual subway system of

New York City were (1) the swinging of

the line from one street to another parallel

thoroughfare in the heart of the skyscraper
district and the taking of as little private

property as consistent with good alignment

;

(2) the use of single-deck and special dou-
ble-deck steel-bent construction and of cast-

iron tube tunnels; (3) the need of provi-

sion of ventilation, and (4) the necessity for

supporting buildings over the subway and
for underpinning foundations. There are

present nearly all of the different condi-

tions that usually confront the subway en-

gineer, and in one of the shortest sections

of the system. The section extends from a

point in Church Street just south of Fulton
Street to a point in Broadway just north
of Barclay Street, passing under St. Paul's

vestry house and cemetery, Vesey Street

and the Astor House. The section is 1030

ft. long.

From an operating point of view it would
seem that the connection between Church
Street and Broadway should be more diag-

onal, with larger radii than shown on the

accompanying drawing. In order to obtain

easements at reasonable terms through St.

Paul's churchyard, however, the subway
had to be kept out of the cemetery as much
as possible. The property occupied by the

Astor House is owned by two different

branches of the Astor family and the sharp
curve from Vesey Street into Broadway is

the result of confining the negotiations to

only one of the owners. Besides these con-

siderations, it was also necessary so to

space the tracks that foundations for future

buildings could be built between them and
at the corners of the plots. The grades

were dictated by the depth necessary to go

below the Astor House, so that the tunnel
would not interfere with a future basement
and sub-basement.

Steel-Bent Construction

The single-deck steel-bent construction ex-

tends 230 ft. northward from the south end
of the section, the northerly 85 ft. of which
are single-track and the rest double-track
construction. The double-track portion is

wider than necessary for operation, and is

intended to act as a reservoir for ventilat-

ing purposes. The approach of a train in

the tube pushes the air into this reservoir
and forces it through the grating into the
street, fresh air entering at the stations.

The single-track steel-bent construction
is the simplest structure encountered. One
of the illustrations gives the assumptions
of loads and their application. On the roof
there is assumed a live load of 600 lb. per
square foot from surface cars and other
moving loads, plus a dead load, consisting

of the weight of the steel roof beams, con-
crete arches, earth backfill and street pav-
ing, estimated at an average weight of 100
lb. per square foot. The side walls are
calculated to resist the horizontal compo-
nent of the weight of the earth at any
point. This is assumed to be one-third of

the vertical pressure. They must also re-

sist a water pressure depending on the rela-

tion of the structure to mean high water.

The invert is figured to distribute uniform-
ly, over the entire bottom, the dead load on
the roof plus the weight of the side walls.

The roof and invert are figured as simple-

span beams, while the side walls are calcu-

lated not only as simple beams to resist

the side pressure, but also as columns to

carry the roof load. The fiber stresses used
throughout, except for elevated column sup-

ports and construction carrying buildings,

are as given in the table. The high unit

stresses were used because of the excessive

ive loads assumed.

Special Double-Deck Section

Just north of section lA, on section 2,

is the City Hall Station, a two-level ter-

minal, where the lower tracks are discon-

tinued and the upper ones proceed, via

section lA, to Brooklyn. There is a possi-

bility, however, that it may be desired to

reverse the conditions and connect the lower
tracks with the Brooklyn line. To provide
for this contingency the special steel-bent

portion of the subway at the north end of

section lA is built with two decks or floors.

By bracing the side-wall columns with struts

13 ft. 2 in. above the lower base of rail,

Street

Loads on ,

Sidewalls)

600*per sq. fl

Live Load

t Dead Load

on Roof -

o lOOaper sq.fl.

Load on Floor-

lOOa per sq.ft. t weight

of sidewalls

iurtaci!

ASSUMED LOADING ON BENT CONSTRUCTION

and removing the upper track floor, the

trains from Brooklyn can use the lower
level of the City Hall Station. The design

for this section is the same as that de-

scribed previously, except that the side

walls are figured for the worst of two con-

ditions: one with the upper track floor in

place, and the other with the struts in place

and floor removed. This special steel-bent

construction is 280 ft. long, the difference

in the two levels varying and the two com-
ing together at the beginning of the tube

section.

The steel-bent construction is water-

proofed on the bottom and sides to a point

2 ft. above mean high water by two layers of

brick laid in asphalt mastic and two-ply

waterproofing consisting of felt and coal tar

pitch. Above this point on the side walls

Permissible Fiber Stresses in Steel and Con-
crete AND Bearing on Soil

Lb. per
sq. in.

Steel embedded in concrete

:

Bending 25,000
Shear 15,000

Steel, not embedded in concrete

:

Bending 20,000
Shear 10,000

Shop rivets

:

Shear 15,000
Bearing 30,000

Field rivets 20 per cent less

Lb. per
sq. ft.

Bearing on soil

:

Above water 8,000
Below water 6,000

Lb. per
sq. in.

Reinforced concrete construction

:

Compression in concrete 600
Shear in concrete 70
Adhesion, concrete to steel 100
Tension in steel 20,000

Compression in reinforced-concrete columns, lb.

per sq. in.

:

550/(1 + (1/600) (I/O']
Compression in steel columns, lb. per sq. in.

:

20,000/[l + (1/8000) (I/r)']

CURVES OF VARIOUS RADII WERE REQUIRED TO FIT GROUND BEST
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water-admitting cracks are prevented by
%-in. longitudinal rods laid continuously
outside of the steel. The roof is water-
proofed by three-ply felt and pitch. The
waterproofing on the bottom is protected

by 6 in. of concrete and that on the sides

and roof by 4 in.

Cast-Iron Tube Tunnels

Cast-iron tube tunnels connect the steel-

bent types of construction, as shown in the
plan. This construction is entirely on
curves ; these are circular in the main, with
radii as shown, but in order to fit the
ground to best advantage it was necessary
to compound the easterly track with a
stretch of 200-ft. radius at the Broadway
end and another of 300-ft. radius at the
Church Street end. There is also a 75-ft.

transition curve in the westerly track west
of the fan chamber on Vesey Street. The
tunnels are composed of rings 1 ft. 10 in.

wide and 20 ft. in diameter. The curva-
ture was accomplished by taper rings and
straight rings. Besides the curvature in

the alignment it was necessary to change
the grade under the Astor House. This
was done by inserting taper rings in place

of some of the straight pieces, thereby
changing the direction of the vertical tan-

gents without impairing the correct curva-
ture of the alignment. The strength of

this tube is somewhat in excess of the re-

quirements, since it has the same resistance

as the tube under, the Harlem River. That
tube was figured for a 50-ft. head of water
and the resultant thickness of the cast iron

was considered the minimum consistent

with good practice.

Fan Chamber

Where the curves reverse in Vesey Street

is located a fan chamber. This chamber
was designed to accommodate four fans

capable of discharging 10,000 cu. ft. of air

per 100 ft. of grating per minute. The
function of these fans is to tenew the air

in the subway during the summer nights

when the traffic is at a minimum and train

cast-iron tube erector and method of filling around tubes

action cannot be depended on to force the
air out of the grating at the south end of
the section. The fans will also be operated
in case the trains are stalled, due to acci-

dent, or in case of fire, to remove smoke and
gases.

This plant, operating at its full capacity,

will renew the air in this section in ten
minutes. The sump and pump chamber,
located between the tubes at the lowest
point of the section, drains the entire sec-

tion in case water should find its way in

through the ventilating gratings or a leak

in the waterproofing. There is also an
emergency exit from the fan chamber to

the north side of Vesey Street. This exit

is located on the sidewalk near the curb
and is reached by means of ladders from
the subway.
Columns supporting the elevated railroad

structure on Church Street and not located

Street Surface

Section A-A through Fan Chamber

FAN CHAMBER OCCUPIES NEARLY FULL WIDTH OF VESEY STREET

directly on the subway are underpinned to
subgrade; those which have to be carried
on the roof are taken care of by special
girders and columns, designed in accord-
ance with stresses approved by the elevated
railroad company.
When it is necessary to support a build-

ing or underpin a foundation in a manner
out of the ordinary, the contractor submits
a scheme, which is examined and passed
upon by the engineering department of the
Public Service Commission. This consists
mainly of investigating the safety of the
building during construction, taking into
consideration the strength of the materials
used and their conformity to the require-
ments of the Building Department, and
whether or not the underpinning brings un-
due pressure on the subway structure after
completion. In this section there are two
buildings which had to be considered in

this way—the St. Paul's vestry house and
the Evening Post Building.

Supporting St. Paul's Vestry House

St. Paul's vestry house, on Church Street
between Fulton and Vesey Streets, had to

be supported before the excavation under it

was begun, because the excavation came so

close under the walls that ground was like-

ly to be lost under the footings. The con-
tractor proposed to anchor continuous, long-

itudinal, latticed girders against the walls

to be supported; then excavate 5-ft. square
pits under the walls, where possible, and
along the lines of the subway to subgrade
or until he struck water, from which point
piles were to be sunk below subgrade and
the pits filled with concrete, forming piers

on which the walls would rest. The func-
tion of the longitudinal girders was to carry
the load of the walls from pier to pier. In
this manner the piers could be built at con-
venient points, one at a time, without shor-

ing the building. Finally, latticed cross

girders were to be inserted over the top

line of the subway, resting on those piers

built along the side lines. These girders

were to support those walls which came
directly on the subway.
The general scheme of this proposition

fulfilled the first two conditions previously

mentioned, namely, the safety of the build-

ing and the pressure on the subway. Ex-
ception was taken to the sinking of piles
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Scheme 1—Caisson Walls Between Tubes Scheme 2—Caisson Piers Under Tubes Scheme 3—Concrete Piles Under Tubes

THREE DESIGNS FOR PROTECTION OF TUBES AGAINST POSSIBLE FUTURE EXCAVATION FOR SKYSCRAPER ON ASTOR HOUSE SITE

Scheme 2 was adopted as the most economical compatible with go'(ft practice

under some piers and not under others,

however, and also to be latticed cross

girders which would support those walls

located directly over the subway. It was
ordered that all piers be built to subgrade,

because the contractor's method did not

equalize the pressure on the ground and it

was feared that unequal settlement might
crack the walls of the building. The cross

girders had to be redesigned and changed
to plate girders for proper strength and
conformity to the building law. The piers

and girders were then rearranged in the

interests of economy.

Underpinning the Evening Post
Building

The Evening Post Building, fifteen stories

high, is located just west of the fan cham-
ber, and its foundations were endangered
by the excavation for the subway. The con-

tractor's scheme in this case fulfilled all

conditions except that of undue pressure on
the subway.

It is best to describe this underpinning
by reference to the accompanying drawing,
which was finally adopted, and then point

out wherein it differs from the original

proposal. The 30-in. girders are placed on

top of 20-in. grillage beams, and anchored

.\\\\\X^<^V ^^^V^^V\'s\^\V-^

securely to them. Next, concrete piers 5

ft. square are built, reinforced by 6-in. steel

beams on the side nearest the tubes. These
piers act not only as underpinning for

the building foundation, but also as rein-

forced-concrete beams, protecting the tubes

from undue pressure. The function of the

30-in. girders is to distribute the load of

the footings to the adjacent soil, while the

pier is being built beneath.

The contractor's drawings showed the

piers built only to the water level on piles.

While this would have underpinned the foot-

ing safely, it would not have prevented the

pressure of the footing behind the pier

from coming on the subway.

Designing for Possible Skyscraper on
Astor House Plot

Special provision has been made at this

time for the possible future erection of a

tall building on the site now occupied by
the Astor House, with sub-basements and
foundations extending below the subway
tubes, so that it will not be difficult to keep

trains safely in operation during the con-

struction of such a building. The tubes

are supported in such a way that excavation

carried on at any point in their vicinity will

not disturb them. Three schemes were
proposed. Following is a description of

each, after which their relative merits will

be discussed.

One of the drawings shows the first

scheme. Three walls were to be sunk to

Detail of

C)e^A]ted &>lumn Support

y\0mim

Section B-B
Junction of Steel Bent Section

and Tube Construction

JUNCTION OF TUBE AND BENT CONSTRUCTION IN CHURCH STREET

The design was complicated by the necessity for supporting the elevated railroad structure

bedrock, one on each side and one between
the tubes. They were to be continuous and
extend a little above the tops of the tubes,

protecting them while excavation is car-

ried on outside of this inclosure. The sec-

ond scheme, which is the one adopted, con-

sists of sinking to rock 4 x 8-ft. caisson

piers, about 35 ft. on centers, along the
center lines of the tubes, with 30-in. girders
from pier to pier. These girders, covered
by concrete, form a continuous cradle on
which the tubes are built. The third

scheme contemplated sinking concrete piles

about 5 ft. on centers in each direction and
supporting the tubes on the concrete sad-

dles forming the caps of the piles.

The only advantage of this last scheme
was low cost, which was estimated at $22,-

000. If the excavation was carried on far

below the tubes, the piles, acting as long
columns, would have to be braced. The
tubes themselves would have to act as beams
spanning from saddle to saddle, and the
basement of a future building under the
tubes would be cut up by these piles. The
second scheme was estimated at $46,000.
The tubes, being supported on a continuous
cradle would receive no extra stress, and the
spacing of the piers would not spoil a future
basement. The first plan would fully pro-

tect the tubes, because all excavation
must be done outside of the exterior walls.

Its cost would be $250,000, but the walls

would serve as underpinning for the pres-

ent building by placing girders spanning
from wall to wall above the lines of tubes
under the building walls. The availability

of the caisson walls for future building
foundations would have reduced the cost of
easement, which might be an argument for

this scheme. On the other hand the entire

corner of the plot would have been cut off

for basement purposes. The second scheme,
from an engineering point of view, was the
most economical consistent with good con-

struction.

Within the last month, since the writing
of this article, a contract has been let for

the construction of such a skyscraper as

was provided for on this site.

In the two-track construction at the south
end of the section there are twenty ducts

for the power cables on each side of the

subway, so arranged that their bank forms
a walk for passengers to be used when
trains are stalled between stations. These
ducts have been split up into four banks of

ten ducts each in the cast-iron tubes, be-

cause this is the most economical arrange-

ment for this section. At the north end of

the section the ducts are brought together
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UNDERPINNING FOR EVENING POST BUILDING IN VESEY STREET

again and massed in the center of the

structure in order to save the excavation

required if they were banked on the sides,

as in the first case. The ducts are dis-

tributed in manholes located at the extremi-

ties of the cast-iron tube construction.

The estimated cost of section lA is

$1,104,00. The contract was let to the low-

est bidder, Frederick L. Cranford, Inc., of

New York City, for $982,000, the bids

ranging from this figure up to $1,564,000

among nine contractors. There will be
44,500 cu. yd. of excavation. The principal

items of material are 9300 cu. yd. of con-

crete, 800 tons of steel and 4350 tons of

cast iron.

The design of the section was supervised

by the writer in the engineering depart-

ment of the New York Public Service Com-
mission, First District, of which Alfred

Craven is chief engineer; Robert Ridgway,
engineer of subway construction; Daniel L.

Turner, deputy engineer of subway con-

struction, and Sverre Dahm, principal as-

sistant engineer.

Track Concreting Costs Vary
with Mixing Methods

Comparative Figures for Batch Machine, Con-

tinuous Mixer and Hand Mixing for Pavement

of Street Railway Right of Way

By S. GAUSMANN
Formerly Roadmaster of Surface Lines, Brooklyn

Rapid Transit Company, New York

THE following costs of concreting in

connection with paving between modern
street railway tracks are based on doing

work with no car interference. These costs

will be somewhat increased under car

operation, with machines outside the

tracks, or decreased with machines of

larger capacity.

The freight rates for hauling machines
to and from work are in accordance with

rates approved by the Public Service Com-
mission of the State of New York, First

District, and include the total cost of main-
tenance of the car equipment, cost of track-

age and overhead line rights and office ex-

penses of the freight department. These
rates vary according to the length of haul,

the figures given being for an average haul.

This haulage cost would be considerably

reduced where the track department does

its own handling of material, etc., and
where only the wages of crews are charged

against it instead of having the freight de-

partment make a general charge per car-

mile.

Cost With Batch Mixer

The batch mixer, for which the follow-

ing costs for operation are given, is of 0.5

cu. yd. capacity. It can be bought for

$1300, mounted on a car, and is electrically

operated as to mixing only, so that it must
be hauled to and from the work daily.

The number of men employed and their

rates per hour in operating a machine of

this character are: One assistant foreman,
25 cents; one operator, 25 cents; four la-

borers, 20 cents ; six laborers, 18 cents

;

fourteen laborers, 16 cents; one checker of

time and material, 15 cents, or a total cost

of $47.50 for one day of ten hours. This
cost is distributed to the various opera-

tions as shown in Table 1.

Table 1.

—

Cost per Day for Gang on One Batch
Machine

Operation of the machine $2.50
Watching mix and dumping 4.25
Handling material to the machine 13.50
Removing and placing the track 22.10
Ramming and tamping under the rail 3.85
Checking 1.50

$47.70
Add other charges

:

Overtime for cleaning $0.90
Interest on investment 58
Freight to and from work 6.25
Lubricants, repairs and incidentals 2.33

$10.06

Total $57.76

A gang of this size will average in a ten-

hour day approximately 675 ft. of single

track with concrete 7 in. deep. The area,

with 6 X 8-in. x 8-ft. ties spaced 2 ft. cen-

ter to center is equal to 94.22 cu. yd., mak-
ing the unit cost $0,613 per cubic yard, ex-

clusive of material.

Cost With Continuous Mixer

A good continuous mixer of a standard

make can be purchased for $560. Although
such mixers are supplied on wheels for use

at the side of the track, a good car with
old pony wheels and a wooden frame can

be made for approximately $30, thus bring-

ing the total cost to less than $590. This

cost is for a gasoline-operated machine,

but an electrically operated one is prefer-

able. Provided an old motor is obtainable,

the first cost will vary but little from gaso-

line, whereas the cost of operation will be

less.

As a machine of this kind is easily

derailed it need not be removed from the

street daily, and can be left on the work
continuously ready for use at any time,

with no outlay for freight charges until it

is required at other points.

The number of men employed, and their

rates per hour, in operating one of these

machines are: One assistant foreman, 25

cents ; one operator, 25 cents ; two laborers,

20 cents; three laborers, 18 cents; eight

laborers, 16 cents; one checker of time and
material, 15 cents, or a total cost of $28.70

for a ten-hour day. This cost is distrib-

uted to the various operations as shown
in Table 2.

Table 2.

—

Cost pkb Day foe Ganq on Continboos
Mixes

Operation of machine $2.50
Handling material to machine 10.20
Distributing In track 12.10
Ramming and tamping under rail 2.40
Checking 1.5»

$28.70
Add other charges

:

Overtime for cleaning $0.50
Interest on Investment .26
Freight to and from work 1.25
Gasoline, oil and repairs 2.25

$4.26

Total $32.96

This gang will average 430 ft. of single

track per ten-hour day, with concrete 7 in.

deep. This area, with 6 x 8-in x 8-ft. ties

spaced 2 ft. center to center is equivalent

to 60.054 cu. yd., making the unit cost

$0.5488 per cubic yard, exclusive of ma-
terial.

Mixing by Hand

Of course, in mixing by hand the number
of men employed may vary, but for an
illustration we may assume that as many
are employed as on the continuous mixer,

exclusive of the operator, the cost then

would be distributed to thei various opera-

tions as follows: «

Table 3.—MixiNO bt Hand
Distributing material and mixing $10.50
Distributing In the 'track 11.80
Ramming and tamping under the rail 2.40
Checking .;. 1.60

$26.20

This number of men in a ten-hour day
will average 225 ft. of single track with
concrete 7 in. deep which, with 6 x 8-in. x
8-ft. ties spaced 2 ft. center to center,

amounts to 32.77 cu. yd., equivalent to a
unit cost of 80 cents per cubic yard.

The foregoing figures were obtained

from many years' experience in this line

and from carefully collected data. While
they may not apply to all locations, the

costs can be easily adjusted to meet any
conditions from the information given.

Tests of Six Types of Reinforced-

Concrete Fence Posts

SIX TYPES of reinforced-concrete fence

posts have been tested under the direc-

tion of the committee on signs, fences and
crossings of the American Railway Engi-

neering Association. All posts were made
of 1 :2 :4 concrete, using broken stone or

gravel aggregate not more than 1/2 in. in

size, and were about one year old when
tested. Two round, one square, one half-

round, one T-shaped, one triangular sec-

tion were used, all 7 ft. long, all of taper-

ing outline except the last. The reinforce-

ment consisted of various sizes of steel

wire or rods, and the lateral dimensions

varied from 5 to &V2 in. at the base to 3

or 41/2 in. at the top. Impact, cross-bend-

ing and cantilever bending tests were
made. The best results in all cases were
given by the round tapering post 5V2 in.

in diameter at the base and 4 in. in diam-

eter at the top, reinforced with six No. 8

wires. The other smaller circular post

reinforced with five wires also gave very

good results. The tests indicated that this

form of post, with several reinforcing

wires, or the T-form with three Vi-m. rods,

was the strongest and most reliable.
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Misuse of a Good Paving Material Is Detrimen-
tal to Florida Road Development

Brick Road^ Only Nine Feet Wide, Laid on Sand Foundation

with Sand Filler, Rapidly Become Rough and Require Relaying

By CHARLES E. FOOTE
Lately with Florida Good Roads Association

**TTTHEN you begin to talk about con-

VV Crete foundations for brick roads

in Florida you are simply trying to kill

brick as a road material," was the remark
of the representative in Florida of large

brick manufacturing interests who sell most
of the brick that goes on Florida highways.

A careful investigation showed the ac-

curacy of the statement. Any material

where short stretches of brick road have
been constructed.

In Duval county most of the brick roads
are built 14 or 16 ft. wide. In Hillsboro

county about one-third of the mileage is

16 ft. wide—in some cases wider, in the

small villages through which the roads pass.

But by far the greatest mileage of brick

roads in Florida is constructed to a width

FLORIDA S FKIMITIVE METHODS OF ROAD-BUILDING ALLOW BRICK TO BE LAID ON SAND
FOUNDATION WITH A SAND FILLER BETWEEN JOINTS

which will make a foundation will receive

and maintain a surfacing much less expen-
sive than brick, and brick will naturally
cease to be used on Florida roads.

Extent of Brick Roads

There is a considerable mileage of brick
roads in Florida, most of it, however, in

widely separated sections. Duval county
has brick roads leading in four or five di-

rections from Jacksonville to adjoining
county lines or nearly so. St. Johns coun-
ty has a brick road extending practically the

entire length of the county, from Duval
county on the north, through St. Augus-
tine, the county seat, to Volusia county on
the sooth. This forms part of the Quebec
and Miami highway. Seminole county has
several brick roads branching out in differ-

ent directions from Sanford for different

distances; Alachua county has several sec-

tions of brick roads which radiate from
Gainesville, and Hillsboro county probably
has, or will have, a greater mileage of brick

roads than any of the other counties when
its system of highways is completed, and
the balance of the proceeds of a million-

dollar bond issue expended. There are also

numerous other counties and road districts

of 9 ft., and, except in rare instances, with-

out turnouts.

The construction of these brick roads is

exceedingly primitive. The soil is usually

a very fine sand. A recent test of the sand
in what appeared to be an average locality,

showed that about 75 per cent of it would
go through an 80-mesh sieve. Generally the

sand is sharp, and compacts readily when
saturated with water. When dry it is loose

and hard to travel over, either with vehicle

or on foot.

The topography of the country is so near-

ly level that little grading is necessary. In

very low places fills are made so as to bring

the surface above an ordinary high water
line, but instances are numerous where,

after a succession of rains, the water cov-

ers the road for days at a time.

The brick is laid directly on a sand sub-

grade. This subgrade is prepared by thor-

oughly saturating the sand, and rolling.

This compacting is supposed to be per-

formed with at least a 10-ton roller, but in-

stances are numerous in which the authori-

ties have been convinced by the contractors

that it was neither necessary nor desirable

to have the subgrade so heavily rolled. In

a section of Alachua county a contract was

held up nearly two years because an engi-
neer insisted that the subgrade must sus-

tain a 10-ton roller.

In the earlier construction, the curb con-
sisted of a row of bricks laid lengthwise
with the road, kept in place by a 2-in. plank,

which was supported by stakes driven into

the sand. In most of the recent construc-
tion a concrete curb is employed. This
concrete curb is made at central plants, of
which there are two or three in the State,

principally at Jacksonville and Tampa. It

is made in sections about 5 ft. long, and is

set 18 to 20 in. in the sand, the top being
flush with the surface of the brick.

The brick is placed on the sand subgrade,
and between the curbs. The brick is of the
usual shape and size of paving block, but
without lugs, or other device for maintain-
ing uniform spaces. They are laid flat, and
somewhat separated so that a sand filler

can be broomed in between them.

Life of Roads

When properly constructed these roads
last for two or three years without much
expense for repair or maintenance. During
that time, however, the periodical torrential

rains of the region beating down on the
brick, force quantities of water through the
sand filler into the subgrade, gradually dis-

integrating and weakening it in spots, so
that the surface becomes wavy. Traffic in-

tensifies this condition, until, if the road is

to be kept in good condition, it becomes
necessary to take up the brick, prepare a
new subgrade, and relay the surface, all at

an expense approximating 30 to 35 per cent
of the entire original cost of the road. In
Seminole county the statement was made
than 3y2 miles of a 7-mile stretch of road
had to be taken up and relaid before the
end of the first season. By some, the rea-

son was given as the excessive rains; by
others the imperfect original compacting of

the subgrade; still others claimed that the

ruts in the old sand road had not been
properly filled in.

Riding over these brick roads, especially

after a shower or in the early morning, one
is impressed with the fact that from a quar-

ter to a half of the brick are soft; what
would be called "culls," if submitted to

standard tests. The fact that few counties

in Florida employ a county highway engi-

neer is, of course, responsible for this con-

dition.

Cost

The average cost of these 9-ft. brick-on-

sand roads is stated at about $1000 per

mile per foot of width; with the addition

of the concrete flush curb about $1500 per
mile is added, making the cost of the road

approximately $2 per square yard. This

figure was given by William Pannill,

the representative of brick interests pre-

viously mentioned. Mr. Pannill also stated

that most of the brick used in the construc-

tion of Florida roads comes from Augusta,

Ga., Birmingham, Ala., and Chattanooga,

Tenn.
A regular publicity propaganda is main-

tained by the brick interests in the various

sections of Florida where good roads senti-

ment is strongest. Inspired newspaper ar-

ticles stating the advantages of brick for

roads are so worded and carry such an im-

pression that in some instances county

commissioners have been obliged to declare

themselves in favor of brick to save bond
issues from defeat.

Brick roads, however, are about the least
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economical and the least logical that coun-

ties and road districts in Florida can put

down. While from 50 to 75 per cent of the

brick block will last for years, the original

cost is high, and the numerous relayings

make the upkeep very expensive. The idea

of bonding practically to the limit to build

a few miles of road when many miles are

needed ; and when the greater mileage could

be built of a material which will last as long

as the brick and without the excessive cost

of maintenance, does not appeal to the
fiduciary sense of the practical observer.

Spending $2 a square yard on a pavement
for county roads, except those in the vicin-

ity of the largest cities in the country, is

practically unheard of in any other State.

Dangers of Nine-Foot Road

The 9-ft. road constitutes a constant
menace, and has been demonstrated to be
exceedingly dangerous. The sand shoul-

ders are usually originally compacted; but
as soon as they dry out they are again the
same soft sand. Careful driving keeps an
automobile on a strip of 9-ft. paving, but
even a slight variation, or a trifling irregu-

larity of the steering apparatus, and one
front wheel strikes the soft sand with dis-

astrous results. Few machines and few
drivers, going at a rate of speed natural to

be taken on a brick road, can stand the
strain of getting a wheel off the paved strip.

The wheel, plowing into the soft sand, will

almost invariably take the steering wheel
out of the hands of the driver, or will break
the steering apparatus, and either ditch or
upset the car. Examples of this are
numerous.
The passing of automobiles on these 9-ft.

roads is attended with much difficulty. If a
favorable place can be found the lighter

car usually takes the sand, and then is

pulled back on the road by the heavier car,

which has remained on the brick. Various
other methods are employed, depending on
the resourcefulness and ingenuity of the

drivers. In every such instance, however,
it is necessary that both cars come to a full

stop and figure out, with more or less loss

of time and strain of temper, the most
available method of effecting the passage.

There has been much talk of seeding the

sand shoulders of these roads with Ber-
muda grass, which is said to form a firm

sod.

Will P. Blair, secretary of the National
Paving Brick Manufacturers' Association,

in a recent letter, advocates using the money
now spent on curbs on Florida brick roads

in putting in a filler of cement grout, a 1 :1

mixture. This method would make the road

waterproof and prevent the disintegration

of the subgrade and the attendant necessity

for building a new foundation and relaying

the brick. Those opposed to Mr. Blair's

ideas argue that the monolithic character

of a road so built would make it difficult to

remove soft or defective brick when neces-

sary.

In the writer's judgment, brick has no
legitimate place on Florida country roads at

the present time ; nor will it have until the

population of the State is ten times what
it is to-day. When the wonderful natural

resources of the State shall have been de-

veloped; when its arable lands shall be un-

der full cultivation; when its capacity for

production and entertainment shall have

reached half their possibilities, perhaps a

few main roads of brick may be justifiable.

Until then they are expensive, inadequate,

and ruinous to the best interests of Florida.

Hydroelectric Plant to Supply Town
of 400 Population

ASMALL hydroelectric plant, designed
to give satisfactory service to a town

of 400 population and at the same time re-

turn a reasonable earning on the invest-

ment, was recently completed at Waucoma,
Iowa.

It consists of a concrete dam of the ordin-

ary reverse surge type, 193 ft. long and 12

ft. in height, giving a working head of 9
ft., and a power house built of vitrified hol-

low blocks, with a reinforced-concrete floor

and a roofing of asbestos shingles. The
source of supply is a small, spring fed
stream which runs through the center of

Commerce Board Presents

Steam-Road Statistics

Revenues Decreased in 1914 While Expenses In-

creased—8 Per Cent Fewer Employees
Per 100 Miles than in 1913

USUALLY the abstract of statistics of
the steam railways of the United States

issued by the Interstate Commerce Com-
mission has made its appearance in July.

This year the information, which covers

the year ended June 30, 1914, is available

three months earlier. "The figures may be
slightly modified before final publication;

they do not cover switching and terminal

companies, nor carriers having revenues

GENERATING EQUIPMENT OF SMALL TOWN HYDROELECTRIC PLANT

the town with an average flowage of about

16 sec.-ft. For developing the power there

is a 20-in. Leffel wheel, direct connected to

a 37-kw, three-phase, 60-cycle alternating-

current generator. There is also a 30-in.

Leffel wheel belted to the generator shaft

and connected with a friction clutch to be

used in flood times or to assist over a peak

load. These wheels are governed by a Lom-
bard oil-pressure governor.

The plant was designed with a strict view

to maintaining balanced proportions and to

meet with local conditions. Great care was
exercised to purchase the correct machinery

for the particular purpose and that which
would be. neither too large nor too small.

The plant is nearly automatic in operation

and gave promise of a net annual earning of

10 per cent during the first month it was
operated. Since then the load has been in-

creasing to such an extent that an earning

of 15 per cent net is expected for the first

full year of operation.

This plant was designed and constructed

by Arthur H. Latimer, engineer and con-

structor of Des Moines, Iowa.

Freight Movement through St. Marys
Falls Canal, at Sault Ste. Marie, Mich.,

amounted to 55,369,934 short tons for the

season of 1914, a decrease of 24,348,414

tons, or more than 35 per cent from the

record established in 1913. The valuation

of the freight was $634,800,268, a decrease

of 26 per cent. The value of iron ore

shipped, which in 1913 constituted nearly

20 per cent of the entire value, fell off

nearly 50 per cent, and was the least in ten

years with the exception of 1908.

of less than |100,000 for the year. Notice-

able in the returns are a decrease in rev-

enues with an increase in expenses, result-

ing in a large increase in the ratio of

operating expenses to operating revenues,

and a decrease of 8 per cent in the number
of employees per 100 mi. of line.

Trackage, Equipment and Number of

Employees

Mileage.—The roads covered represented

247,397.59 mi. of line operated, including

11,298.88 mi. used under trackage rights.

The aggregate mileage of railway tracks,

of all kinds covered by operating return*

for these roads was 377,102.45 mi. This

mileage was thus classified: Single track,

247,397.59 mi.; second track, 27,604.12;

third track, 2696.03 ; fourth, fifth and sixth

tracks, 2071.45; yard track and sidings,

97,333.26. These figures indicate an in-

crease of 7522.65 mi. over corresponding

returns for 1913 in the aggregate length of

all tracks, of which increase 2995.24 mi., or

39.82 per cent, represent yard track and
sidings.

Equipment.—There were 64,760 locomo-

tives in service on June 30, 1914, an in-

crease of 1382 over the previous year. Of
these 14,612 were passenger, 38,752 freight,

10,081 switching, and 1315 unclassified.

The total number of cars was 2,503,822,

or 58,314 more than on June 30, 1913. This-

equipment was thus assigned: Passenger

service, 53,466 cars; freight service,

2,325,647; company's service, 124,709.

The 2,325,647 cars in freight service

were classified as per Table 1.

The average number of locomotives per
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Tabi^ 1—Classification op Freight Cars
Aggregate
capacity.

Description Number tons
Box 1,043.796 36,622.074
Flat 146.133 5,214.949
Stock 82,971 2.597.278
Coa! 899.314 40.583.490
Tank 8.530 340,722
Refrigerator 48.886 1.577.973
Other cars in freight service 96.017 4,040,612

Total 2.325.647 90.977,098

1000 mi. of line was 262, and the average
number of cars, 10,121. The number of

passenger-miles per passenger locomotive
was approximately 2,365,000, and the num-
ber of ton-miles per freight locomotive was
approximately 7,369,000.

Employees.—The total number of per-

sons on the payrolls of these roads on June
30, 1914, was 1,695,483, or an average of

685 per 100 mi. of line. As compared with
corresponding returns for June 30, 1913,

there was a decrease of 119,756 railway
employees. There were 61,365 enginemen,
64,335 firemen, 47,621 conductors, 135,853
other trainmen and 37,671 switch tenders,

crossing tenders and watchmen. The total

dends paid on all stocks outstanding per-

taining to the roads under consideration

was 5.20 per cent. The increase in divi-

dends declared during the year, being
$82,656,870, is principally accounted for by
increased dividends declared by the Union
Pacific Railroad and the Central Pa-
cific Railway ; the dividends declared during
the year by these two companies were
more than $86,000,000 greater than those
of the preceding year. No interest was
paid on $1,331,581,452, or 11.94 per cent,

of the total amount of funded debt out-

standing (other than equipment trust obli-

gations).

Investment.—The expenditures for addi-

tions and betterments, as well as the ex-

penditures for new lines and extensions,

during the fiscal year 1914 are analyzed in

Table 2.

Service, Revenue and Expen§es

Public Service.—The number of passen-

gers carried during the year was 1,053,-

138,718, an increase over the previous year
of 19,459,038. The number of passengers
carried 1 mi. was 35,258,497,509. The cor-

TaBLE 2 EXFBNDlTORSa FOR ADDITIONS AND BETTERMENTS AND FOR NEW LINES AND EXTENSIONS

.Investment to June 30, 1914 $16,936,697,840
Investment to June 30. 1913 i. .,'. 16.424,359,514

Increase 1914 over 1913 i. $512,338,326
I Expenditures Expenditures
I for additions for new lines

and and
^_- betterments extensions

From cash or other working assets 1^30,529,491 $61,370,851
From speciai appropriations '.•43,616,529 114,129
Through issue of securities f38,135,821 60,062.788
Not assigned to any of the above classes 3,779,449 157,910

Total $516,061,290
Miscellaneous charges not classified

$121,705,678

Total expenditures during year Credits
Property retired or converted 7. ;

' $88,104,245
Adjustments 8.524,764
Difference between record value of grantor and purchase price of
grantee in cases of roads sold, merged, consolidated, etc 29,650,641

Total

$637,766,968
851,008

$638,617,976

126,279,650

Net increase during year $512,338,326

amount of wages and salaries paid was
$1,373,422,472.

The complete report will include sum-
maries showing the average daily com-
pensation of eighteen classes of employees
for a series of years, and also the aggre-
gate amount of compensation reported for
each of the several classes.

CAPITALIZATION AND EXPENDITURES

Capitalization.—On June 30, 1914, the
par value of the amount of railway capital

outstanding was $20,247,301,257. This
amount includes capital held by the rail-

way companies concerned, as well as by the
public. Of the total amount of such capital

outstanding there existed as stock $8,680,-

759,704, of which $7,304,479,846 was com-
mon and $1,376,279,858 was preferred ; the
remaining part, $11,566,541,553, represent-
ing funded debt, consisted of mortgage
bonds, $8,496,370,538; collateral trust
bonds, $1,182,683,530; plain bonds, debent-
ures and notes, $1,142,016,070; income
bonds, $254,230,505; miscellaneous funded
obligations, $72,700,640, and equipment
trust obligations, $418,540,270.
Of the total capital stock outstanding

for the roads under consideration, $3,019,-

020,981, or 34.78 per cent, paid no divi-

dends. The amount of dividends declared
during the year (by both operating and
non-operating companies represented in

this statement) was $451,263,197, being
equivalent to 7.97 per cent on dividend-
paying stock. The average rate of divi-

responding return for 1913 was 682,624,529
less. The number of passengers carried 1

mi. per mile of road was 144,278, as

against 143,067 for the preceding year.

The number of tons of freight carried

was 1,976,138,155, while the corresponding
figure for the previous year was 2,058,035,-

487, the decrease being 81,897,332. The
ton-mileage was 288,319, 890,210, as com-
pared with 301,398,752,108 for 1913—

a

decrease of 13,078,861,898. The number of

tons carried 1 mi. per mile of road was
1,176,923, as against 1,245,158 for the pre-

ceding year. The average number of tons
of freight per train-mile was 451.80. The
corresponding figure for the preceding
year was 445.43.

The average receipts per passenger per
mile, as computed for the year ended June
30, 1914, were 1.982 cents; the average re-

ceipts per ton per mile, 0.733 cent. The
passenger-service train revenue per train-

mile was $1.34.496; the freight revenue per
train-mile was $3.30.845. The average
operating revenues per train-mile were
$2.45.024. The average operating ex-

penses per train-mile were $1.76.917. The
ratio of operating expenses to operating
revenues was 72.21 per cent.

Revenues and Expenses.—The operating
revenues of the railways represented (aver-

age mileage operated, 245,624.55 mi.) were
$3,047,019,908; their operating expenses
were $2,200,313,159. The corresponding
returns for 1913 (average mileage operated

242,657.12 mi.) were: Operating revenues.

$3,125,135,798; operating expenses, $2,169,-

968,924. The figures in Table 3 present a
statement of the operating revenues for
1914 in detail.

Table 3

—

Operating Revenues
Freight revenue $2,114,697,629
Passenger revenue 700,403,353
Excess baggage revenue 7,477,092
Parior and chair car revenue 677,631
Mail revenue 55.062,961
Express revenue 75,541,569
Milk revenue (on passenger trains). 9,654,664
Other passenger revenue 6,229,246
Switching revenue 33.171.335
Speciai service-train revenue 1.777,780
Miscellaneous transportation revenue 6.995,174
Total revenue from operations other

than transportation 32,930,397
Joint facilities—Dr 1,242,796
Joint facilities—Cr 3,643,'872

Total operating revenues $3,047,019,908

Operating expenses, as assigned to the
five general classes, were as shown in

Table 4.

Table 4

—

Operating Expenses
Maintenance of way and structures. . $419,277,779
Maintenance of equipment 532,138,606
Traffic expenses 63,769,677
Transportation expenses 1,101,597,432
General expenses 83,529,665

Total operating expenses $2,200,313,159

With minor eliminations from the figures
given above, operating revenues per mile
of line operated (including line operated
under trackage rights) averaged $12,400
and operating expenses $8955 for the year.

Portable Screening Outfit Aids Sand
Tests on Road Work

NO single feature of the problem of con-
structing roads in the State of New

York is regarded as of greater importance
than the testing of sand for use in concrete.
The State Highway Department is equip-
ping its field engineers with the portable
outfit shovra in the accompanying photo-
graph. It was developed originally on work
of the Illinois Highway Commission. The

COMPACT PORTABLE OUTFIT FOR SCREENING
TESTS OF SAND—TUBE AT RIGHT CONTAINS

ALL EQUIPMENT IN LEFT HAND VIEW

apparatus consists of semi-circular screens,

a small galvanized tube, a scale, a gradu-
ated glass for measuring' the amount of

loam. The whole outfit is contained in a

tube with a cover, shown in the picture

at the right. The screens fit into each

other, the smaller tube occupying the space

within the last screen. The graduated scale

is for the measurement of the volume of

sand in the tube. The outfit may be packed
up and carried readily about the work. A
particular effort is being made by the State

Highway Department to impress upon the

men in the field the danger of using sand

aggregate unless it has been subjected to

proper tests.
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Chief Engineers Discuss Grade-Crossing Law
and Cost Distribution

Agree as to Importance of Subject and Fairness of Public Partic-
ipation in Expense — One Doubts Desirability of Uniform Law

ANUMBER of railroad chief engineers

and other officials experienced in grade-
crossing problems were asked to comment
on the article "Grade-Crossing Law and Its

Effect on Grade-Crossing Elimination."

Discussions are here presented from E. H.
Lee, vice-president and chief engineer of the

Chicago & Western Indiana Railroad ; W. H.
Courtenay, chief engineer of the Louisville

& Nashville Railroad; F. B. Freeman, chief

engineer of the Boston & Albany Railroad,

and J. L. Campbell, engineer maintenance
of way of the El Paso & Southeastern sys-

tem. All agree that the subject is of much
importance, and there is no dispute as to the
fairness of public participation in the ex-

pense of grade-crossing elimination. Two
of the four agree with the conclusions in the
original article that a uniform law and a
fixed percentage basis are desirable. A
third doubts this, while the fourth is non-
committal as to details, although convinced
of the need of co-operation and a division

of the expense.

The discussions follow:

Mr. Lee Indorses Original Conclusions

—

Cites Readiness of Cities to Demand
Much When Railroads Bear

Bulk of Expense

The article on "Grade-Crossing Law and
Its Effect on Grade-Crossing Elimination"
is a timely discussion of an exceedingly im-
portant subject. The conclusions reached
appeal to me as sound and logical.

The elimination of grade crossings be-

fore the work is needed, and the construc-

tion of subways where relatively super-
fluous, both involve a large ecdnomic waste.
As pointed out in the article, probably the
best way of avoiding this waste is to secure
the adoption of a plan under which the pub-
lic will directly bear a fair share of the ex-

pense.

The average man is apt to be indifferent

to expenditures, no matter how extravagant,
which cost him nothing, or which he thinks
cost him nothing. He is coming to see,

however, that the lack of reasonable pros-

perity for the railroads is a large factor in

general business depression, and therefore
how it directly touches his pocketbook. If

the city, county and State assume a fair

share of the cost of grade-crossing elimina-
tion, it will largely reduce the demands
made and the expenditure for needless im-
provements of this character, and I think
that it should be practicable to show our
average man that such needless and waste-
ful expenditures by the railroads interfere

with their prosperity, and therefore inter-

fere with his own prosperity.

Extravagant Track Elevation

In Chicago the expenditures to date by
the railroad companies for track elevation

are upward of $80,000,000, while the city,

which agreed to assume certain abutting
land damages, has spent less than 1 per
cent of that amount. Tracks have been ele-

vated here under police power of the city.

It is unquestionably true that the city has
required the elevation of trackage within
its limits, which might well have been de-

ferred, because of the fact that it has borne

relatively none of the expense. So, too,
in many cases an excessive number of
subways and work of other kinds have been
required which are of little value to the
public, and which have added materially
to the total cost.

Now that grade-crossing elimination has
been carried forward in so many cities,

it seejns certain that work of this character
will be required with an increasing fre-
quency. In fact, unless the various govern-
mental organizations bear a fair share of
the expense, it is difficult to see where
extravagant grade-crossing elimination ex-
penditures by the railroads are to end.

If the railroads will give this exceedingly
important question the attention which it

deserves, and will after mature considera-
tion get together on a plan for a division
of the expense which shall be fair to all

parties, I am strongly of the opinion that
they will be in a much better position
than at present to secure the fair treat-

ment from the public to which they are
entitled. A policy of co-operation would
certainly seem to be, in the long run, the
best for all concerned.

Mr. Courtenay Deems No Law at All

Better than Bad Law

Railroad managers realize fully the im-
portance of this subject, and appreciate
the difficulties involved more keenly than
others, on account of their experience with
problems of this character and knowledge
of the conditions.

No grade-crossing law whatever is far

better than a law requiring the separation

of all highway and railway grades within
a limited term of years, for the cost of

eliminating all grade crossing in some
States would doubtless exceed the cost of

reproducing all of the railroad roadbeds in

those States. No law, therefore, should be
drawn without having some investigation

made by a competent engineer of the prob-

able expenditure involved.

Municipality Can Best Handle Land
Matters

A reasonable approximation of the cost

of any general scheme of grade separation

is difficult of ascertainment, particularly

on account of damages to abutting prop-

erty. The amounts which owners may re-

cover for real or alleged damage to their

property due to change of level of street

or roadway cannot be predicted. It de-

pends largely on the skill of the attorney

of the land owner in the event of the claim

being carried to the courts. It is a common
and well-founded belief among railroad en-

gineers that amounts recovered for damage
to abutting property will be less if the

municipality, county or State, as the case

may be, pays such damages, than if the

railroad corporations are required to pay
them. This knowledge furnishes support

of the plan of requiring the public to pay

the abutting damage, if any.

There is much to be said in favor of

an arrangement by which the railroad cor-

poration shall pay the cost of that part

of the construction for grade separation

on its own right of way or property, and
the general public pay the remainder.

Doubts Desirability of Inflexible Law

As there is so wide a variation of condi-
tions in different situations, it seems im-
practicable to determine a basis of division
of expenditure which will be applicable
to all grade-separation projects. The diffi-

culties of getting a uniform grade-crossing
law in all of the States are probably in-

superable. No law at all on the subject is

better than a bad law. If the matter is

agitated, the probability of getting a bad
law, and particularly one which is too in-

flexible in its terms, .is greater than the
probability of getting a good law, framed
only after full and costly investigation and
careful consideration of all elements of the

many different problems which are likely

to arise.

It is the writer's opinion' that public

welfare does not demand the passage of a

law which will require the separation of

grades at crossings of all public roads with
railroads, and the passage of such a law,

even on the basis of 50 per cent of the

cost payable by railroad corporations, and
the remainder by the public, if enforced,

would result in more detriment than benefit

on account of the heavy expenditure in-

volved.

It would seem to be better to endeavor

to secure the modification of existing laws

pertaining to this subject which are in-

equitable, than to attempt to secure the

passage of laws upon the subject in those

States where laws touching the matter

do not now exist.

Mr. Freeman Doubts Fairness of Making
Railroad Pay Even 50 Per Cent

I have read the article on "Grade-Cross-
ing Law and its Effect on Grade-Crossing
Elimination," and quite agree that a uni-

form law would be very desirable. I also

agree that when the subject is thoroughly

analyzed, it is not a fair proposition to

assess a steam railroad with more than 50

per cent of the cost of any elimination.

It is somewhat questionable if, on the basis

of the necessities of the parties interested,

even 50 per cent on the railroads is com-
pletely justifiable.

A grade crossing interferes very much
more with the business of a growing city

or town than it does with the business of

the railroad; in fact, the only instances

where a grade crossing materially inter-

feres with the operation of the railroad

is where a slow order over the crossing is

insisted upon by the municipality or town,

so that it may be said that in eliminating

grade crossings, the city or town undoubt-

edly gets very much the greater benefit out

of the improvement, in the matter of reduc-

ing delays to its business. On the other

hand, the necessarily large expense of the

railroad work increases, very materially,

the cost of the work.

The actual money saving to railroads is

the elimination of maintenance of grade

crossings and the maintenance of gate

tenders and safety devices, and, also, the

elimination of the risk of possible damages
for persons or property injured at the

crossing. On the other hand, the cities or

towns, by the separation of the grades,

remove the possibility of losing very valu-

able citizens, for which no payment in

damages by the railroad could possibly com-

pensate the city or town; particularly is
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this so in the case of young, growing cities.

Looking at it from every point of view,
I believe that a fair basis would be dividing
the cost between railroads and other parties
in interest on a 50 per cent basis, as sug-
gested in the article.

Mr. Campbell Thinks Solution Lies in

Educating Public to Realize

Mutual Interests of Public

and Railroads

One of the important things to be at-

tained in progress toward a final equitable
solution of the problem of grade crossings
is a realization by the patrons of the rail-

ways, J. e., the public, of the mutual inter-

ests and interdependence existing between
them and the railways, and that they finally

necessarily pay the total cost of the trans-
portation service and do not escape the ob-
ligation and final settlement by temporarily
throwing all the burden upon the railways.
The fairness of a division of expense

between the railways and their patrons in

elimination of existing grade crossings is

apparent by remembering that the majority
of such crossings are the result of the
growth of the cities around the railways,
the necessity for and the existence of per-
haps a majority of such crossings not being
a fact when the railways were originally

built. Such crossings have come into ex-

istence, not because of any necessity of the
railways, but because they were needed
for the street traffic of the patrons of the
railways. There are, of course, many ex-

ceptions to this, but such condition is gen-
erally prevalent and it is a fair and ade-

quate illustration of the mutual interest

and interdependence which, if fully realized

and admitted, will do much to bring about
that spirit of conciliation and co-operation

so desirable to the best solution of so im-

portant a matter.

[The Engineering Record hopes that

others who have been intending to com-
ment on this subject will not be deterred

by the publication of the foregoing dis-

cussions. A number of the points consid-

ered in the original article have not been
touched upon, and it is hoped that the light

of experience will be thrown on them. It

is desirable, also, that the public as well

as the railroad point of view be presented.—Editor.]
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OVERHANG AT END OF CHUTE DISCHARGING 250 SEC.-FT.—CAPACITY, 1000 SEC.-FT.

Concrete Chute Drops Water 130 Feet from
Canal to Reservoir

Curious Phenomena of Disappearance of Back-Water
Wave When Chute Begins to Operate Normally

By D. W. COLE
Project Manager, Truckee-Carson Project, Fallon, Nevada

THE Truckee main canal 31 miles long
terminates in the left bank of Carson

River immediately above Lahontan Dam,
the water surface of full canal being about
130 ft. above the bed of the Carson River
and about 20 ft. above full reservoir level.

In passing from the canal to the reservoir

it is required to carry the water over the

sand and gravel slopes and discharge it into

the reservoir at all stages of the water level

therein without erosion or other damage.
For this purpose the type of structure

adopted was a concrete chute or lined chan-
nel with a long weir at the head to regulate

the water level in the main canal within the

desired limits.

Section of Canal and Chute

The structure as built includes an ap-

proach section, 300 ft. long, of cement-lined

canal leading into a long rectangular fore-

bay with a weir along both sides thereof
and with four sluices each 5 ft. wide con-
trolled by flashboards across the end. The
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THE DISCHARGE OVER THE WEIR FALLS ON EITHER SIDE INTO TAIL-RACE CHANNELS PARAL-
LELING THE WEIR AND CONVERGING INTO A FUNNEL-SHAPED SECTION

COMPLETED CANTILEVER UPTURN AT DIS-

CHARGE END OF CHUTE

total length of weir and flashboards is 141
ft. The discharge over the weir falls on
either side into a tail-race channel parallel-

ing the weir; these two channels converge
into a funnel-shaped section at the head of

the chute. From this point the chute is in

the form of a channel which may be de-

scribed as an ordinary canal section with
flat bottom and one to one slopes modified
by having the angle between the bottom and
sides rounded by a curve with the upper
portion of the slopes curving into a vertical

face at the top. This section continues for

210 ft. where it begins to transform by
warping through a length of 74 ft. into the

rectangular section 10 ft. in width and about
6 ft. deep which continues for 357 ft. and
then changes to the final width of 9 ft. in

the last 40 ft. of its length. The end is
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DETAILS OF DISCHARGE END

path of discharge. This continued up to a

flow of from 80 to 90 sec. -ft., when the back-

water wave, in a very turbulent state, built

WATER HELD IN POCKET AT LOWER END OF CHUTE CARRYING ONLY 80 SEC.-FT.

built as a cantilever overhanging for 18 ft.

and strongly anchored to a heavy concrete

block in the foundation.

The total length of structure is 1122 ft.,

with 681 ft. in the chute proper. The total

drop in the structure is 52 ft. and the bal-

ance of the drop occurs below the chute

where (with the reservoir empty) the water
is discharged through the parabola due to

a velocity of 34 ft. per second and falls on to

the soft rock and clay bottom which has

been eroded to form a deep pool, thus mak-
ing a water cushion which prevents further

erosion.

Operation of Chute

It will be observed that with the reser-

voir at its higher levels the lower end of

the chute will be submerged and the inflow-

ing canal water will strike the reservoir

water with considerable velocity which will

cause waves in the vicinity of the impinge-

ment. This is provided for by heavily rip-

rapping the sandy and gravelly slopes sur-

rounding the chute. The cantilever termi-

nus of the chute is founded upon a fairly

good rock bottom and the throw of the water
beyond this will obviate undermining at low

reservoir levels.

The up-turn of the cantilever terminus
amounts to 2 ft. from the low point of the

vertical curve to the end of the nozzle, so

that the issuing stream of water is thrown
upward and well forward, the water finally

striking bottom at a distance of 50 ft. or

more from the end of the chute, according
to the volume carried.

Thus far there has been occasion to oper-

ate the chute at only about half its rated

capacity and under these conditions it has
given good satisfaction, with promise of

equally good results at full discharge.

Back-Water Wave

In this connection an interesting hydrau-
lic phenomenon was observed at the time
when the chute was first put into service.

When water was first turned into the chute
the flow was slowly increased from a mini-
mum, and for some time the water was
pocketed in the depression at the bottom of

the vertical curve in the cantilever section,

while the issuing stream fell vertically

downward instead of taking the parabolic

up nearly to the top of the side walls, which
are of uniform height throughout, and the
observers began to fear that the water
would slop over the sides at the low points

before it would shoot out and take the
form of discharge which had been calculated

for it. Before increasing the flow the ex-

perimenters took the precaution to pile sand
bags on top of the side walls at the low
point; but with increasing flow and at just

about the time when the water began to

slop against the sand bags it very suddenly
and like a thing alive shot out from the
end of the chute in the prescribed parabolic

path, the back-water wave disappearing al-

most instantly and the stream adjusting'

itself to a uniform depth throughout the
vertical curve. This curious and interest-

ing demonstration in hydraulics is partly

shown by the photographs, but as observed
at the time the performance was quite sen-

sational and almost startling in its definite

vindication of mechanical law. Upon each
occasion when the chute is put into oper-

ation this phenomenon recurs and it is in-

teresting to observe that while the back-
water wave persists until the increasing

flow reaches about 90 sec.-ft., it does not
reform with decreasing flow until this falls

to about 40 sec.-ft.

Following Explosion, Boston Sewer

Tests Show No Gasoline

FIRE prevention commissioner John A.
O'Keefe of the Boston, Mass., metro-

politan district has received a report from
Arthur D. Little, Inc., chemists and engi-

neers, Boston, stating that tests on Feb.

24 in East Boston, Revere and Chelsea
indicate that no appreciable amount of

gasoline or its vapors was present in the

sewers at ten manholes between 1 and
4.30 p. m. The manholes from which
samples were taken were for the most part

those where explosive mixtures were ob-

tained in June, 1914, following the East
Boston pumping station explosion (see

Engineering Record, Nov. 21, 1914, page

555, and Dec. 5, 1914, page. 606). The
samples of sewer air taken were tested at

once for the presence of inflammable vapors,

and none showed explosive character or

WAVE OF confluence AT CENTER WHEN DISCHARGING 200 SEC.-FT.
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gave the odor of either gasoline or benzol.

The tests indicate that either through the
publicity campaign, the installation of
separators, or otherwise, the practice of
emptying gasoline into the sewers has been
much reduced.

Test Apparatus

The apparatus used in the tests by the
Little staff was based upon that of Prof.
A. L. Dean of Yale University for similar
service, but differed from his equipment
in certain particulars, rendering it more
suitable to outdoor use. The object was
to provide an apparatus with which a gas
sample can be taken and tested in the field

instead of requiring return to the labora-

tory for test, which enables the investigator
to make many more tests in a day and
at reduced expense. It consists essentially

of a long rubber sampling tube and aspi-

rator connected to the inlet cock of a prim-
ing spark plug of the automobile type.

The sample was taken in a rubber balloon

which was first collapsed and slipped over
the end of the spark plug, due precautions

being taken to purge out the pipe and see

that the sample is representative and taken
from a point close to the liquid in the

sewer.

Large Reinforced - Concrete Cribs Used for

Welland Ship Canal Entrance
Sections 38 x 110 Feet in Plan and 34 Feet High with Removable Bot-

toms Are Built in Pontoons and Placed on Windrows of Broken Stone

By REX P. JOHNSON
Assistant Engineer, Welland Ship Canal

REINFORCED-CONCRETE cribs of un-
usual size, built in pontoons, floated

into position, and placed upon windrows of

broken stone, form the entrance walls for

the Welland ship canal and its Ontario har-

bor. The total length of each crib is 110
ft. 4 in., the width 38 ft., and depth 34 ft.

The pontoon is built in knock-down form,
so that when the crib is finished and the

temporary wooden bottoms placed, it can
be floated away. After floating the crib

into position so that the longitudinal walls

rest upon carefully-placed rows of broken
stone, the temporary bottoms are removed,
and the inside filled with materials dredged
from the channel. Careful analysis was
made for the various possible conditions of

pressure on the walls, and economy in the

use of reinforcement attained by using tim-

ber bracing to decrease the bending mo-

bottom of which is 12 ft. from the top of

the crib. The purpose of these openings

is to reduce the weight of the crib and,

since they are near the top, to bring the

center of gravity lower down. Thus each

pocket is separated from those adjoining

for a depth of 22 ft., and it is intended that

each shall be watertight. Watertightness

is important, since the crib is required to

float during construction and possibly for

some considerable time after it is built.

A feature of the complete separation of

the lower portion of the pockets is that,

in the event of a leak developing in some
part of the structure, only one or two
pockets are flooded and the crib, instead of

sinking, merely heels over somewhat from
the vertical. The openings just mentioned

in the interior walls do not extend down
far enough to allow water to flow from a

Interior Wall--

Section A-A Section B-B

GENERAL DIMENSIONS OF CRIB AND POCKETS, AND DETAILS OF METHOD OF USING TIMBER BRACING

Just as soon as the balloon is inflated

with the sample, a spark is established at

the terminals of the plug and if gasoline

vapor is present in any amount from about

1.1 per cent up to a mixture too rich to

explode, it will manifest itself by a sharp
explosion bursting the rubber container.

Experiments with artificially made mix-
tures show that this will work with entire

reliability.

Interpreting the Tests

If after testing several samples no explo-

sion is obtained, it may be regarded as

certain that there is not so much as 1.1

per cent of gasoline vapor present. To
guard against the possibility of too rich

a mixture for explosion a part of the mix-
ture was discharged at particularly sus-

pected points and refilled with air, thus
diluting the remaining quantity. Had the
failure to explode been due to the presence
of excessive gasoline, this procedure would
have brought about an explosion of the

balloon.

The apparatus is capable of development
into a compact portable set for quick tests,

and a set of this character will shortly

be assembled. This will be of value to the

department of fire prevention as a means
of making quick tests without return lo

the laboratory. In employing it, precau-

tions are always taken not to explode the

rubber gas container at a point where if

ga.soline were present the flame would
be communicated to the sewer.

ments due to temporary high pressures dur-

ing construction.

The harbor which is now under construc-

tion at Port Weller forms the northern or

Lake Ontario entrance to the canal, which
is being built across the Niagara Peninsula.

The harbor is being formed by building
two parallel earth embankments from the

original shore line for a distance of one
mile and a half into the lake and dredging
between them. These embankments will be

protected by rough rip-rap for the greater

portion of their length, but there are por-

tions which are to be sustained on the in-

side with reinforced-concrete cribs. These
will provide vertical faces for the mooring
of ships and, at the outer end where the

embankments converge, will give a navigat-

ing channel for the full width between em-
bankments. The total number of cribs to

be built is fifty-three.

General Features of Construction

The method of construction is to build

the cribs in a floating pontoon in Port Dal-

housie harbor, some three miles distant

from the site of their final location, and
then to tow each one into position and sink

it on a seat prepared by dredging. Each
crib is divided into eighteen compartments
or pockets by means of one longitudinal

center wall and eight cross walls. The out-

side end and longitudinal walls extend from
top to bottom without an opening of any
description, while the interior walls have
a rectangular opening 8 ft. x 14 ft., the

flooded pocket to a neighboring dry one ex-

cept during sinking. Each pocket has a

temporary timber floor or bottom which is

wedged in place in such a way that, after

the crib is sunk, the wedges are pulled out

by chains attached to them and extending
to the top of the crib. The patents for

these bottoms are held by Messrs. J. L.

Weller, engineer-in-charge, and F. E.

Sterns, designing engineer, Welland ship

canal.

Sinking and Filling Cribs

The sinking will be accomplished by
pumping water into the pockets or by means
of sea cocks in the outer walls. By care-

fully admitting the water the crib can be
brought to within a few inches of the bot-

tom and, when brought into exact position

and line, a little more water admitted will

bring it to rest in position. If, for any
reason, it gets out of line while sinking

the last few inches, some of the water can
be pumped out and the crib will float again,

thus allowing the error to be corrected.

Each crib is provided with vertical project-

ing ribs at opposite ends and arranged in

such a way that the crib will be keyed to

the two adjoining ones.

The seat for each crib is dredged to a
little below the required grade and then,

to insure an even bottom, three windrows
of broken stone are placed by means of

spouts and levelled off, so that one windrow
comes directly under each of the front,

center and rear longitudinal walls of the
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crib. After the crib is in its final position

the temporary bottoms are removed. The
pockets of the sunken crib are to be filled

by dredges with selected excavation (not

rock) from the harbor. The reasons for

constructing a crib with bottomless pockets
are for economy, since the timber bottoms
can be used over and over again, and for

the purpose of allowing the crib filling to

rest upon the sea bottom instead of on the

bottom of the crib as is ordinarily the case.

This tends to prevent settlement and pre-

vents undue strains upon the crib and se-

cures an even bearing on the foundation,

accomplished by means of the rows of

stone under the longitudinal walls.

Cribs Built in Pontoons

Each crib is built in a pontoon, which is

nothing more than a rectangular box with
open top and having for its inside dimen-
sions those of the outside of the crib. The
depth of the pontoon is about 9 ft., and it is

built in knock-down form so that, when the

crib is finished and the temporary wooden
bottoms placed, it can be taken off. This

is done by unscrewing the sides and ends

and allowing them to float away, and allow-

ing the bottom, which has been previously

ballasted, to sink away. Inside the floating

pontoon are built the forms for the lower

portions of the walls, the sides of the pon-

toon acting as a part of the form work. As
the walls rise, the pontoon sinks deeper

and deeper and finally disappears below the

surface owing to the continually increasing

weight sustained by it, the sides of the

crib above the pontoon serving to keep
the water out. The temporary bottoms are

placed after the form work in the pockets

has been removed.
A watertight joint is made between the

bottoms and the concrete ledge upon which
it rests by placing between them a rope

made of jute yarn covered with canvas,

which is tightly squeezed down by the

wedges that serve to hold the bottom in

place. On the construction work which has
already been accomplished the contractors

have poured the concrete in lifts of about
3 ft., alternately placing the horizontal re-

inforcing steel in position for each lift and
pouring concrete. The vertical steel ex-

tending from top to bottom without a break
must be placed before any concrete is

poured. The accompanying photograph
shows a partially completed crib, the pon-

toon having become submerged.

Conditions Governing Design

The design takes into account three dif-

ferent conditions of loading for the walls:

(1) The exterior water loads on the float-

ing crib; (2) the exterior and interior

water loads on the sinking crib, and (3)
the interior fill loads on the submerged
crib when it is in its final position and dur-
ing filling.

First, the exterior water load on the

floating crib will be considered. The po-

sition of the water line on the completed
crib is determined by considering its dis-

placement, and then it is assumed that one
or more of the pockets may become partially

or wholly flooded to such an extent that a

maximum heeling over is produced which
causes the water line to rise on one side a

distance of 5 ft. The maximum head of

water sustained by any one wall is found
to be 18 ft. for this condition, and the pres-

sure diagram can be drawn. This load may
occur on the interior walls as well as on the

exterior, since any one pocket may become
flooded.

Next, consider the water loads on the

crib as it sinks. When the water is ad-

mitted to the crib it starts to sink, thus

causing the water line on the outside to

rise. This reaches the top of the crib when
the water on the inside is 14 ft. from the

top and the resulting pressure diagrams
are as shown. The interior walls, as well

as the exterior, are designed to sustain this

load, since any one of the pockets may be-

come wholly flooded before the crib is ready

to sink.

Finally, the pressures set up on the walls

by the fill loads will be considered. When
in actual service the top of the crib is to

come at mean lake level and on top of the

outside longitudinal wall a 7-ft. retaining

wall will be constructed to support the back

filling. This fill is for the purpose of bring-

ing the pier up to final grade and, of course,

acts as a superimposed load on the front

longitudinal wall of the crib. We then have

the condition of a dry fill 7 ft. deep, and

under this a thoroughly saturated, or,

strictly speaking in this case, a submerged
fill contained in a pocket or box-like struc-

ture having the walls comparatively close

together, and hence a condition somewhat
similar to that in the bins of a grain ele-

vator. The pressures on the front wall due
to the fill are greater than for the interior

and rear walls, because the filling operation
will be regulated so that no one pocket is

filled to the top before the adjacent ones are
at least half filled. This point is taken up
again later.

Pressure Diagrams

The pressure lines resulting from the
foregoing conditions are shown on the ac-

companying figure. The following assump-
tions are made with regard tc the fill: (1)

The fill above the water is dry, weighs 110
lb. per cubic foot and has a slope of repose

of 11/2:!; and (2) the fill below the water
is thoroughly saturated and has a slope of

repose of 3:1. Its weight when dry is 110
lb. per cubic foot, if free from voids it

would be 153 lb., and therefore when im-
mersed it weight 110— (62.5X110/153)
= 110 — 45 = 65 lb. per cubic foot. (See
American Civil Engineer's Pocket Book,
page 580.)

At the water line, i.e., at the top of the
crib, there is a horizontal pressure due to

7 ft. of dry fill having a slope of repose of

1%:1. Below the water line the pressures
on the walls are due to a submerged fill with
a slope of repose of 3:1, and they are com-
plicated somewhat by the proximity of

neighboring walls. The effect of nearby
walls on earth pressures is very little under-

stood. It is probable that the total pressure

on any one wall is less than it is for an
ordinary retaining wall sustaining the same
material. In the calculation for the crib no
reduction has been made on account of these

walls.

The diagram for the earth load on the

front wall is calculated by Coulomb's for-

mula for earth pressures for two conditions

:

(1) When the harbor is at high water and
the depth of dry fill is only 4 ft.; and
(2) when the harbor is at low water, and
the depth of dry fill is 10.5 ft. The result-

ing pressures are shown by the accompany-
ing diagrams.

Pressures on Interior Walls

The sectional elevation drawn with the

diagrams herewith shows the order in

which the pockets are to be filled with earth.

The two fills marked A are to be made
simultaneously, then B, then two fills C
simultaneously, then D and E in order.

Thus we get an earth load on the center

longitudinal wall which is partially balanced

over its lower portion, and on the rear wall

we get an earth load over the lower half
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and later over its whole height, but with
the lower portion reduced by the fill B. By
adopting this method of filling a consider-
able saving can be made in the reinforcing
steel for the walls. The earth pressures on
the interior cross walls are the same as
for those on the center longitudinal wall.
The earth load diagram shown for the in-

terior wall occurs only in the end pockets.
In all the others the load is less because the
openings in the interior walls allow the
filling to flow through from one pocket to
another before any one of them is filled to
the top.

A comparative study of the combined
pressure diagrams reveals the large loads
carried by the walls due to the water pres-
sure when the crib is sinking. These act
for a comparatively short interval of time,
and it seemed that if some scheme could be
devised for bracing the walls while the crib
is sinking that a very considerable saving
in reinforcing steel could be effected.

Use of Timber Bracing

The scheme proposed is to use timber
bracing wedged into the pockets. It is

placed before admitting water and removed
before the pockets are filled with earth.
The bracing is arranged in such a way that
the spans over which the water loads act are
reduced to 6 ft., and hence the bending
moment, and therefore the steel necessary,
are considerably reduced. The drawing on
page 458 shows the proposed arrangement
of the bracing. It is seen that without this

bracing the spans of the front, rear and
center longitudinal walls are 12 ft., and of
the end and cross walls 18 ft. When it is

remembered that the bending moment var-
ies directly as the product of the square of
the span and the load per unit of span, the
effect of the bracing in reducing the quan-
tity of reinforcing steel is apparent.
The walls are designed as slabs, using the

load diagrams to give values of loads per
foot. For permanent loads the stresses for
steel and concrete and the coefficients for
bending moments are those recommended
by the Joint Committee on Reinforced Con-
crete; but for temporary loads, or loads
which act only for a short time, such as in

the sinking operation, the stress in the steel

is run up as high as 25,000 lbs. per square
inch. Longitudinal stiffness is given to the
crib by placing reinforcing rods near the
top of longitudinal walls for their full

length. The reinforcing steel is in the form
of plain round rods, and the spacing has
been confined to multiples of 6 in. as some
little aid in standardization and simplicity
in construction. For the same reason the
size of rods is confined to % and yg-in.

diameters. Each crib requires 934 cu. yd.
of concrete and 112,000 lb. of steel.

The work is being done under the direc-

tion of the Department of Railways and
Canals of the Dominion Government. J. L.
Weller is the engineer-in-charge.

Errors in Bidding in omitting to charge
a portion of the work may not be corrected
after acceptance of the bid, according to

a decision recently rendered by the U. S.

Court of Claims. The court also held, in

the same case, that liquidated damages de-

ducted by the Government in the sum of
11457.70 would not be interfered with,
when the facts showed that more than $1200
was actually spent by the Government on
account of the delay of the contractor in

completing the work.

Large Brick Piers Tested at Laboratory of

Bureau of Standards
Strength Is Directly Affected by Kind of Brick and Quality of

Mortar, but Not by Various Methods of Course Bonding

MOST of the tests heretofore made upon
brick piers have been restricted to sec-

tions of relatively small dimensions. Inas-
much as construction of this kind is neces-
sarily non-homogeneous and its strength is

directly affected by the dimensions of the
test specimen, tests upon brick piers of a
size commensurate with modern engineer-
ing practice were instituted by the National
Brick Manufacturers' Association. The
committee on technical investigations, of
which Prof. Edward Orton is chairman,
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planned a series of tests with the object of

ascertaining the general effects of kinds of

brick, quality of mortar and methods of

course bonding. The general laws of re-

sistance to vertical pressure were also

sought, although the series could not be

made sufficiently complete to fix more than

the general trend of effects of a few factors.

These tests have been conducted in the

Engineering Physics Laboratory of the

Bureau of Standards at Pittsburgh. The
results are contained in a progress report

written by J. H. Griffith, associate engineer-

physicist, and J. G. Bragg, assistant

physicist of the laboratory, and read at the

meeting of the National Brick Manufac-
turers' Association, held Feb. 16-19 at De-

troit. Parts of this report are here ab-

stracted and published by permission of

the director of the Bureau of Standards.

Program and Description of Tests

The program outlined by the committee
includes the testing of piers made with

brick from four districts—New York and
vicinity, Pittsburgh and surrounding se. •

tions, Chicago and Galesburg, 111., and At-

lanta, Birmingham and New Orleans.

Three classes of brick were used—class A
(vitrified), . class B (hard) and class C
(common)—classified according to the re-

port of Committee C-3, "Proceedings" of

the American Society for Testing Mate-
riahs, Vol. XIII, 1913.

Mortar of three kinds was used, as the

importance of this variable was recognized,

and comparative results were desired. The
mixes were by weight as follows:

1 :3 Portland cement and sand.
1:3 Combination (^5 i)er cent cement and

cent lime) and sand.
1 :6 Lime and sand.

1 .J per

The construction of the piers, which were
all 30 in. square (as nearly as possible)

and 10 ft. long, was varied by three types

of bond, using (1) every other course a

header, (2) every fourth course a header

and (3) every seventh course a header.

Tests were conducted in the usual man-
ner for such specimens, an adjustable plat-

form at the bottom carrying the pier, which
was constructed on a steel bedplate, and a
plaster-of-Paris bearing cushion provided

at the top. Full-length rods with Ames
dials attached were connected to steel bars

embedded in the first and last joints at the

corners. In addition, numerous readings to

determine local and lateral strains were
taken, principally near the mid-height of

the piers.

The accompanying photographs indicate

clearly the characteristic types of failure,

showing the lateral bulging and vertical

cracks or laminations. The diagram gives

the ultimate strength for the different

classes, and indicates graphically the com-
parative results. All cement-mortar piers

were tested at the age of one month, and
the lime-mortar piers at the age of four
months.
The conclusions, given in full, indicate

the results of the work to date. They con-
tain a summary of an interesting discussion
of the causes of failure, which is too
lengthy to be included here. Strain-gage
measurements taken in the horizontal
joints and in the center of adjacent courses
indicated no greater average elongation for
the joints, disproving the theory that the
"spread" or lateral progression of the mor-
tar tends to cause the scaling or splitting

of brick. Two 5-ft. piers with horizontal
wire reinforcement were also tested, and an
increase in strength of 31 per cent resulted
for the pier with reinforcing in every joint,

while it was demonstrated that a decrease
of 15 per cent occurred when every fourth
joint was reinforced.

Summary of Conclusions
«

The following is a summary of the main
points of the investigation:

1. The strength of large piers under
vertical loading in common with smaller
piers bears a close relation to the kind of
brick used and the quality and age of mor-
tar. The specimens laid in the cement
(1:3) and the cement and lime mortars
have, practically speaking, an equivalent
strength for any one grade of brick. The
relative strength of piers of A, B and C
specification brick laid in these mortars is

approximately in the ratio of 5 : 3 : 1.

The ratio of the maximum unit loads of
the piers laid in the above mortars com-
pared with those laid in the 1 : 6 lime mor-
tar is about 2 : 1 for the A, B, and C grades
respectively, this ratio being still larger
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(about 4:1) in the case of C specification

brick laid in 1 : 3 mortar.

2. The low strength of piers laid in the

lime mortars is attributed in the main to

insufficient aging with a consequent lack of

proper carboriation of the mortars, but it

is doubtful whether this condition would
be approached even after many years in an
actual structure.

3. The experiments thus far conducted

seem to indicate that the strength of a pier

is largely independent of the course bond-

ing, the real function of bond being, it is

believed, to maintain a certain integrity

and monolithic action of the masonry
against initial strains induced through set-

mensions is also a factor to a lesser extent
in reducing unequal compressions of the
joint, as is the thickness of joint itself.

7. A high modulus of rupture is more de-

sirable th£^n superior crushing strength, as
far as these can be differentiated in their

interrelations. A higher modulus of rup-
ture would be realized in practice either by
increasing the thickness of the bricks or by
laying them on edge so as to give their

greatest flexural efficiency. (See report of

Watertown Arsenal "Tests of Metals" 1884,

page 80, for tests made when brick are laid

edgewise, also some comparisons in paper
by J. ^. Howard, Engineering Record,
March 22, 1913, page 338.)

First Section of Sacramento
Trunk Sewer Completed

Municipal Sewage Pumping Plant Calls for 8000

Feet of QAFoot Sewer, of Which 2200 Feet

Have Been Finished

AMUNICIPAL sewage pumping plant

is under construction at Sacramento,
Cal., and a 2200-ft. section ot the 9'/2-ft.

trunk sewer it requires was recently com-
pleted and for two days was kept dry and
held open to public inspection. The outfall

is 4 ft. below the level of the Sacramento
River, and a pump house built over the

sewer 500 ft. back from the river bank

B14—Class A, 1 ;3 Cement B2—Class C, 1 :3 Cement B27—Class B, 1 :3 Cement B8—Class A, 1 :6 Lime

TYPICAL LAMINATED APPEARANCE OF FOUR OF THE LARGE BRICK PIERS TESTED TO FAILURE

ting and "drying out" of the mortar, rather

than any great increase of vertical strength

due to the bonding.

The slight increase of strength with the

increase of distance between header courses

is thought to be inconclusive on account of

a probable reduction in the effective resist-

ance of the bonding courses chosen, due to

the presence of too many fractional brick.

4. The mean moduli of the piers of A
and B specification brick laid in cement
mortar are 3,000,000 and 2,500,000 lb. re-

spectively, the corresponding figures for

piers in the lime and cement mortar being
somewhat lower.

5. The "elastic limits" of the piers in the

cement and cement-and-lime mortar is ap-

proximately one-half the maximum load.

6. Piers fail through a tendency to sep-

arate into vertical laminae, caused by trans-

versal failure in the individual brick, this

occurring from flexural action produced
through unequal distribution of the vertical

load over the cross-section, together with
ineffective shearing and adhesive strength
of the mortar. Uniformity in the brick di-

8. A further study of the action of steel-

mesh reinforcing is recommended in order

to ascertain the load efficiency of piers hav-

ing an outer shell of hard brick with an in-

ner core of softer brick in the case of dis-

tricts which are unfavorably located for the

production of the higher grades of brick.

A Record Snowfall for April in New
York City occurred on Saturday, April 3,

when approximately 10 in. were deposited.

The first flakes were noticed at 8.35 a. m.

and continued all day. The U. S. Weather
Bureau records, which as yet have not been

fully tabulated, indicate a fall of 9 in. up
to 8 p. m. and it is estimated that about 1

in. more descended after that time. The
old record for April was 5.5 in., established

on the ninth day of the month in 1907.

The storm threatened to cripple traffic in

the city streets, but the emergency snow-

fighting force was called out by John T.

Fetherston, commissioner of street clean-

ing, and by Sunday morning the streets

were partially cleared.

provides pressure for overcoming the head
of water on the outfall in the river. The
outfall is provided with a 7y2-ft. gate valve

as a protection against river water flowing

into the system in case of accident.

The pump house is equipped with three

36-in. and two 22-in. electrically driven

Worthington sewage pumps with a total

capacity of 144,000,000 gal. per day against

the highest river stage. These pumps are

driven respectively by three 350-hp and two
110-hp motors. Sewage approaching the

pumping station will pass through a 9i/L>-ft.

sewer, flowing by gravity at a rate of

about 2 ft. per second. After passing
through the pumps it will be forced to the

outfall through a 7i/2-ft. sewer at a rate of

from 7 to 10 ft. per second. Both sections

of the sewer are octagonal on the outside

and circular inside. The sewer is built

of reinforced concrete, the walls being 10

in. thick on top and bottom, 8 in. on the

sides and 12 in. at the quarters. About
8000 ft. of the 9V2-ft. section is to be built.

Work was started last November and is to

be finished before the end of 1915.
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NEW SPAN, TURNED ACROSS RIVER, IS TOWED TO PERMANENT LOCATION

How the Chicago & North Western Railway
Replaced Its Milwaukee Bridge

In Nine Hours Old Draw on Temporary Offset Location Was Floated

Away and New Span Floated In and Put Into Service in Final Location

CLOCKLIKE precision, with a minimum
of interruption to either railroad or

river traffic, marked the finish, March 14,

of the replacement of an old 500-ton double-

track drawbridge and the movement of a

new 800-ton superstructure into position on

the new end piers and remodeled center pier

of the old bridge of the Chicago & North

Western Railway at Milwaukee. In order

to permit the necessary reconstruction and
remodeling of the old foundation, the old

bridge had been lifted off its piers last

October by means of scows, moved down-

stream about 60 ft. and placed on a tem-

porary foundation, and the connecting

tracks had been realigned.

The superstructure of the new bridge is

of the center-and-rim-bearing type. The
center bearing consists of a lower and an

upper steel center casting, with a bearing

chamber 30 in. in diameter in the top of

the lower casting, containing a bronze disk

working between two hardened steel disks.

The upper casting is set directly on the up-

per steel disk. The rim bearing is of the

usual type, consisting of rollers 15 in. in

diameter working between upper and lower

forged-steel treads, and is connected to the

center by the usual radial and tangent rods.

The new superstructure, except the turn-

table, was erected on falsework in line with

the old protection pier at its upstream end.

This permitted the erection to be carried

out close to the permanent location of the

bridge, without interference with river

traffic.

TtJBNTABLE

The turntable was erected in permanent
position on the center pier. The upper steel

disk was fastened to the upper casting of

the center bearing with bolts with the heads

countersunk in the lower side of the disk.

This upper casting, with the attached disk,

was assembled with the span on the false-

work, as were also the upper tread castings

with the upper treads attached. The mate-

rial assembled in permanent position on the

center pier therefore included all that part

of the turntable below the upper treads and
below the upper steel disk in the center

bearing chamber, also the radial and tan-

gent rods and the parts connecting them to

the center casting.

About a month ago the work of remodel-

ing the old center pier, constructing new

end piers and erecting the new superstruc-

ture was completed. The last step, con-

summated on March 14, consisted in float-

ing the new structure into position on the

remodeled piers and removing the old tem-
porary bridge.

The Last Stage

Part of the falsework piling having been
previously removed on Saturday afternoon,

March 13, four large scows lowered to a

specified depth in the water were floated

under the new span, the blocking on their

decks was adjusted and wedges were driven,

bringing the span to bearing on the scows.

The scows had been previously provided

with 1 or 2 ft. of combing around the edges

of the decks, so that the total displacement

of the scow could be utilized for lifting,

without submerging the deck. Inclined side

bracing was placed on the two center scows

to distribute the load of the span over their

length. The bracing consisted of three

12 X 12-in. timbers extending to a point

near the end of the scows. That night all

preparations were completed for lifting the

span on Sunday, March 14.

At 6.25 a.m. Sunday the pumps were
started and the water was removed from
the scows, raising them about 15 in. River

traffic was closed at 7 a.m. At 7.15 a.m.

the scows with their load were floated into

LAYOUT FOR CHANGING DRAW SPANS

the channel north of the falsework, and
upstream far enough to permit the span to

be turned square across the channel with-

out touching the falsework. Care was taken

to turn the span in the direction which
would bring the connections' of the power
and signal installations on the superstruc-

ture into proper position with reference to

submarine cable terminals on the center

pier. All timber on the falsework was then

removed down to the level of the tops of

the caps, to make the way clear for the rack

pinions, which projected down low and would
be directly over the falsework as the span

was floated toward the piers. The span was
then floated downstream, straddling the

falsework piling. It was anchored at 8.25

a.m. about 100 ft. from its permanent loca-

tion, while the tugs were shifted to the task

of moving the old span downstream.

Moving the Old Span Out and the New
Span In

Four partly submerged scows having

been previously floated under the old span

and the blocking adjusted to give the lift

desired, the wedges were driven under the

span. Traffic over the bridge was closed

at 10.18, after train 119, northbound, had
passed. In about three-quarters of an hour
sufficient water was pumped out of the

scows to raise the old span about 1 ft. At
11.25 the old span was floated downstream
about 100 ft., where it was anchored until

it was convenient to float it to a selected

landing place about 1 mi. away to await

dismantlement. The tugs then returned to

the new span, which was released and towed
toward its piers.

The scows under the new span were held

parallel to the protection pier until the

northeast corner of the span was about 1 ft.

from the west end of the north pier. Then
the north end of the span was held station-

ary while the south end was swung until

the bridge was parallel to its final position,

guiding it by the ends and controlling the

scows by ropes running to the drums of

the hoisting engines on the scows. When
the span had been brought to true align-

ment over the center pier it was held

against any horizontal displacement by stop

timbers at each end, and by ropes securing

it firmly against wedges at the south pier.

The span was lowered until it was about

6 in. above its final position, and with the

span at this elevation, the railway com-

pany's crew placed the centering ring on

the center casting and centered the span

accurately over the turntable. The cen-

tering ring was a steel band about 10 in.

wide, of %-in. metal, made in three seg-

ments. The inside diameter of the band

when the three segments were bolted up

tight was the same as the outside diam-

eters of the center bearing chamber and

upper casting of the center bearing. This

ring was placed around the bearing cham-

ber on the pier, the bolts connecting the

segments were loosened, and the ring was

widened out to about 3 in. more than the

diameter of the center casting. This al-

lowed the upper casting to enter the ring

without refined adjustment as the bridge

was lowered.

When the bridge had been lowered to

within 5 or 6 in. of its final position, the

bolts connecting the segments of the center-

ing ring were tightened, forcing the bridge

into correct position over the center bear-

ing. The lower edge of the upper bearing

had been given a slight chamfer in the

I
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NEW SPAN IN PLACE AND OLD SPAN (AT LEFT) BEING TOWED ASIDE

shop to guide it into the bearing chamber.
The ring held the bridge accurately

centered while being lowered the remain-
ing distance. Meanwhile the upper casting
moved down inside the ring and the upper
bearing entered the bearing chamber.
Special care was taken to have the bridge
perfectly level on the scows just as it came
dovra on its bearings. The span was low-
ered about 1 p. m. to its permanent posi-

tion on the turntable.

Final Adjustments

Immediateiy after lowering the span on
its bearings, the end rails were fitted into
place, the necessary adjustments at the end
bearings were made and all connections
were made in the power transmission sys-
tem. The scows were then lowered until

the wedges could be released and the scows
swung free below the bridge. At 4 p. m.
the rails were connected and the bridge
opened for traffic. ^
The moving of the spans was done by

the Great Lakes Dredge & Dock Company,
Chicago. The new concrete piers and the
remodeled top of the center pier were con-
structed by the Cleary-White Construction
Company. The American Bridge Company
fabricated the structural material of the
new bridge, the erection being done by the
Bernhisel Construction Company. Geo. P.

Nichols & Brother installed the power
equipment. The bridge was designed by
the engineering department of the Chicago
& North Western Railway under the direc-

tion of W. H. Finley, chief engineer, and
W. C. Armstrong, engineer of bridges. H.
M. Spahr was resident engineer for the

railway, in charge of all field work.

CENTER pivot, NEW DRAW SPAN
Ring at top helped guide span to its seat, being
I)laced loose and tightened a» bridge was lowered

Contract Time Limit Binding Des-

pite Excessive Quantities

By WILLIAM B. KING
Of King & King, Washington, D. C, Members of

the Bar of the Court of Claims

THAT quantities 10 per cent of those

expected are not sufficient ground for

extension of the time of a contract is

established by a decision rendered Feb. 23
in the case of P. Sanford Ross, Inc. The
contract in this case provided for channel
excavation in the James River to produce a

certain depth and width. There was a gen-

eral statement of the number of cubic yards
which might be expected—to be increased

or diminished as the exigencies of the work
might require. The specifications in stat-

ing the quantities of material made a defi-

nite statement, followed by the words "more
or less." It turned out that these quantities

were exceeded by at least 10 per cent in

every classification. The contract took longer

than the time fixed in it and the United
States deducted the cost of inspection and
superintendence during the extended pe-

riod, this being provided in the specifica-

tions.

The contractor claimed that this deduc-

tion should n(j0 have been made, saying that

the excessive quantities were the cause of

the delay. The decision in Moore's case by
the U. S. Supreme Court was cited, hold-

ing that, where a contract was to furnish

"about" 5000 tons of coal, the government
could not stop deliveries after receiving

4634 tons. The court discriminated be-

tween that case and the pending case and
said that here the work to be done was
definitely described and that this was the

contractor's obligation. The statement of

quantity, "more or less," did not supersede

the description of the work required. The
court said:

"The work which claimant bid upon was
the excavating and removing of materials
from portions of the James River. He was
informed by the specification that the pur-
pose of the excavation was to secure a depth
of 18 ft. in said river below mean low water
in three divisions of the work and a chan-
nel width of 200 ft. It was declared (par.

31) that material excavated from a greater
depth than '1 ft. below the pre.scribed depth
of 18 ft.,' or from outside the limits of the
channel as marked, would not be paid for.

These provisions, in connection with the
others mentioned, show conclusively that it

was not the purpose or intention of the
parties that the quantities mentioned in the
contract should be controlling, with a slight

variation allowed for 'more or less.'

"

Steel Molds Simplify 'the Casting

of Test Cubes

FOR testing sand to be used as fine ag-
gregate in concrete road construction a

steel mold for concrete cubes has been de-

veloped by the New York State Highway
Department. The accompanying photo-
graph, showing two of these molds, the one
at the left opened and the one at the right
closed, leaves little to be said in the way
of a description. The two halves of each
mold are identical. At one end there is a
brass locking bar which fits into a groove
in the other half of the mold. On this bar
is an adjustable nut which bears upon the
curved shoulder of the mold when closed.

THIS STEEL FORM IS USED BY THE NEW
YORK STATE HIGHWAY DEPARTMENT

FOR SAND-CEMENT CUBE TESTS

By forcing these bars inward the two ends
of the mold are brought tightly together.

These molds are set up on thick slabs of

glass while the cubes are being cast. The
use of steel instead of brass or some other
form of material makes these molds very
economical.

Foreign Commerce for the fiscal year
ended June 30, 1914, at the port of New
York was valued at $2,140,243,057, an in-

crease of $1,299,966,365 over the year 1886,

when the first improvements to the en-

trances of New York harbor were begun.
The total cost of these improvements to

date is two-thirds of 1 per cent of this in-

crease, or less than one-half of 1 per cent of

the present annual value of the foreign com-
merce. The yearly tonnage of the foreign

commerce handled at New York is less than
one-fifth of the total annual tonnage pass-

ing through the port.
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Water Filter of New Type, Tested at Toronto,

Employs "Drifting Sand" Principle

Dirty Filtering Material Is Removed Continuously, Washed and

Restored Without Interrupting the Normal Operation of the Unit

By GEORGE G. NASMITH and F. ADAMS
Director of Laboratories First Assistant to Director

Department of Public Health, Toronto

WHEN it became known that an addi-

tional 60,000,000 imp. gal. per day

mechanical filtration plant was to be

added to the present 32,000,000 imp. gal.

slow sand unit at Toronto, the John Ver
Mehr Engineering Company, Limited,

asked the Department of Works to consider

its new system of filtration, employing the

Ransome "drifting sand" unit. This system

depended upon an ingenious arrangement

for automatically removing the surface sand

of the filtering sandbody continuously, to-

gether with the dirt which is contained,

washing it and returning it cleansed into

the stream of raw water and coagulant

coming on to the filter. As the system

appeared at first sight to be not only in-

genious, but practicable, and as there

appeared to be a number of advantages

over the standard types of gravity me-

chanical filters, it was agreed that if the

company built a unit of 500,000 imp. gal.

capacity per day, it would be given a 30-day

trial by the director of laboratories of the

Department of Health, and if such test

proved satisfactor>', the company would be

permitted to put in a tender for the

60,000,000 imp. gal. installation.

Demonstration Filter

A site for the demonstration filter was
selected adjoining the old West Toronto

pumping station on Ellis Avenue, which

drew water from the Humber Bay, and the

plant was built there in the Spring of 1913.

The site was chosen because raw water

could be obtained from Humber Bay, which

is always polluted with sewage and fre-

quently muddy, and also because water

could be obtained from the city mains under

pressure for washing back the filter when-
ever necessary. The plant was put into

operation during the first week of May,

1913, and was turned over to the depart-

ment for the official test on May 21, 1913.

The arrangement of the demonstration

plant is shown in the accompanying illus-

tration. A centrifugal pump driven by an

electric motor draws the water from Hum-
ber Bay in Lake Ontario at a point about

700 ft. from the shore and about half a mile

east of the mouth of the Humber River

and delivers it, together with a continuous

supply of washed drifting sand from the

sand wa.sher to the center of the filter at

its top. The filter consists of a vertical

cylinder of reinforced concrete deeper than

usual in filter design, and is nearly filled

with sand. The filtered water collecting

system is at the bottom, divided into small

units consisting of a number of hoppers

filled with graded gravel held in place by
a brass screen fastened down to the con-

crete.

At a distance of 2 ft. 6 in. above

the underdrain system and all around the

filter are a series of hopper shaped ports

down which the drifting sand passes. These
ports converge downwards to extractor out-

lets, with glass in.spection tubes, so that

the operation of the drifting sand can be

watched. The extractors are controlled by

cocks which can be adjusted to suit the

character of the water being filtered.

The Drifting Sand Principle

The drifting sand from the inspection

outlets is collected by a ring main system

along which is a current of wash water

which conveys the sand to the sand-washer

or sand separator. The sand-washer con-

sists of a flat-sided hopper-like vessel with

glass windows at the flat sides, through

which the action can be observed. The sand-

washer is attached to the filter supply pipe

immediately over a constriction in it some-

thing like the form of a Venturi meter tube.

An opening in the bottom of the sand-

washer lets through the clean sand into

the water passing, which conveys it to the

filter and maintains the conical heap of

sand in it.

By the well-known hydraulic principle the

pressure in the pipe at the constriction

is very much less than on the filter. This

difference is sufficient to draw the loose or

drifting sand charged with dirt out of the

filter into and through the sand-washer

and into the supply pipe, and so maintains

the continuous motion of the sand while

the filter is in operation. The sand, which

by this time has become freed, but not

separated, from the dirt, is led into the

sand-washer at about mid-height. The
weight of the sand carries it to the bottom

of the washer and the dirty water escapes

at the top. Near the bottom of the washer

is a jet of water which carries the sand

downwards into the supply pipe, displacing

the dirty water upwards in so doing. The
water used for washing the drifting sand

is unfiltered.

The plan area of this filter is 143 sq. ft.,

or 0.0033 acre. The estimated surface of the

stationary cone is 306 sq. ft., or more than

twice the plan area. The average depth of

the sand in the filter is about 13 ft, of

which about 54 per cent is drifting. The
minimum thickness of drifting sand is

about 2 ft. 6 in. and the maximum 10 ft.

The minimum thickness of the stationary

sand is 2 ft. 2 in. and the maximum 13 ft.

The sand used was a local sand contain-

ing a large proportion of limestone and
was prepared principally by screening out

the coarser materials and washing away the

finer. The physical analysis of this sand

.shows its effective size to be 0.4 mm. and
its uniformity coefficient 2.7 ; it was passed

through a sieve of 8 meshes per linear inch.

In the drifting sand the coarser particles

tend to collect in the planes of maximum
travel and the finer materials to drop

through the coarser, thereby offering the

coarser materials to the water first and the

finer materials later.

Coagulating Plant

A novel feature of the coagulating plant

for supplying a solution of aluminum
sulphate to the raw water is the employ-

ment of a large float or hydrometer-like

arrangement for maintaining a solution of

constant strength of about 1% per cent.

which is fed through an orifice under a

constant head, the orifice being changeable.

The arrangement is shown diagrammatic-

ally in the drawing and consists principally

of rectangular reinforced-concrete tanks in

series coated with solid paraffin.

The first tank contains water supplied

from the pumping main and maintained at

a constant level by a ballcock. The water

from this tank may either pass direct to

the bottom of the solution tank or through

the needle valve at the bottom of the hydro-

meter tank. Solid crystals of aluminum
hydrate are fed into the upper compartment

of the solution tank in sufficient quantity

to maintain the solution at any convenient

amount in excess of 1^,2 per cent. The solu-

tion passes from this tank into the hydro-

meter tank through a needle valve at the

top of the hydrometer.

Thus the hydrometer tank is supplied

either with solution at the top or water at

the bottom, depending upon whether the

hydrometer is up or down. The hydrometer,

which consists of an oak barrel with conical

ends of concrete and provided with brass

adjustable needle-valve points, is weighted

so as to just float in a solution containing

1% per cent of aluminum sulphate. The
mixing of the two liquids takes place quite

readily owing to variations in density. The
heavier solution coming in at the top com-
mences to travel downwards, producing

circulation, and conversely the lighter solu-

tion coming in at the bottom commences to

travel upwards, again producing circula-

tion, with the result that stratifica-

tion at the orifice cannot be detected. The
solution before passing to the pump suction

pipe was further diluted about 200 per cent,

so that when entering the raw water the

solution was of about y<> per cent. The
alkalinity, as CaCo, of Great Lakes water
at Toronto, is about 100 parts per million,

which is capable of breaking up several

times the quantity of alum that would ever

require to be used.

The Official Test

The building of the plant was watched
from beginning to end, so that no detail

of construction was left unknown. Every
subsequent change in operation or construc-

tion was also seen by us and the filter was
run off and on from May 7 to May 20, so

that the plant was known to us and watched
from every possible angle.

The official test commenced May 21,

1913, and ended June 27, 1913, constituting

a continuous test of 36 days. On June 13

the filter was closed down for 5 hours be-

cause the West Toronto pumping station

was being used as a booster station for

raising the city water pressure in the

western part of the city. This was a matter
in no way connected with the demonstra-
tion filter, but the arrangement of pipe, etc.,

made it impossible during this 5 hours to

get water for the filter through the intake

pipe in Humber Bay. On J.une 15 the

screen in the bottom of the filter broke, and
the sand had to be taken out of the filter,

the screen repaired and the sand replaced.

The filter was consequently shut down on

•his date. On June 19 the filter was shut

down because the hydroelectric power was
off. With the foregoing exceptions, the

operation of the filter was continuous dur-

ing the period of the official test.

Bacteriological Examination

As a rule, two raw water samples and
two filtered water samples were taken daily,

and these samples plated about one hour
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after taken. Counts were made on standard

agar at 37 deg. C. for 24 hours. Red colony

counts were made on neutral-red bile-salt,

lactose agar, at 37 deg. C. for 24 hours.

B. coli estimations were made on standard

lactose bile grown at 37 deg. C. for 48 hours
in the following quantities: 50, 10, 1, 0.1

and 0.01 cu. cm. Counts on gelatin for

three days at 20 deg. C. were also made,
but were discarded for this reason: The
filter was washed back with water from the

city mains. In the city mains and in the

r servoirs a bacillus multiplies at times,

giving numerous yellow colonies on acid

gelatin. This bacillus apparently multiplied

in the filter. This yellow organism grows
on acid gelatin, but does not grow on
neutral gelatin such as used as a routine by
Dr. Houston of London, nor does it grow
on agar in the warm incubator and is of no
sanitary significance. The gelatin counts
were consequently disregarded.
On June 13, 14, 16 and 17 chlorine was

stantly carries the drifting sand out of the
extractors to the sand-washer amounted in

this test to 2 per cent of the total water
filtered. This is raw water. The wash-
water used to wash back the filter (about
every 8 days) amounted to somewhat under
1 per cent of the total water filtered. This
is filtered water. The total wash-water,
both kinds, amounted to slightly less than
3 per cent of the total quantity of water
filtered.

The loss of head in the filter, immediately
after washiit^ back, when filtering at a
rate of 500,000 imp. gal. per day was about
7 ft. Over a period of 8 days' operation
the loss of head commonly increased to

14 ft. It was found advisable to wash back
the filter only about every 8 days.

Operating Results

The average rate of filtration for the 36-

day test was 140,000,000 imp. gal. per acre
per day. During the first 11 days the

WITH THE DRIFTING SAND FILTER, TESTED AT TORONTO, IT IS POSSIBLE TO

REMOVE DIRTY SAND, WASH AND RESTORE IT WITHOUT INTERFERING WITH THE
CONTINUOUS OPERATION OF THE UNIT

added with the alum to the raw water to

determine whether such a procedure would
be suitable with this type of filter.

Following the completion of the ofliicial

test on June 26, a culture of bacillus pro-

digiosus was added to the water coming on
to the filter in such quantities that the
number of prodigiosus colonies per cubic
centimeter in the unfiltered >water varied
between 204 and 600. No prodigiosus
colonies appeared on the filtered water
plates.

The Humber Bay water pumped on to

the filter during the official test varied
naturally in turbidity from 3 to 45. The
filter effluent was throughout perfectly clear.

Following the expiration of the official test

clay in a fine state of division was added
daily for three days from 7 a.m. to 5 p.m.
to the water coming on the filter. The addi-
tion of clay to the raw water was not uni-

form, so that the turbidity of the water
coming on the filter varied from 375 to 650.

The filter effluent throughout this turbidity
test was perfectly clear. Throughout this

test IVi grains of alum per imperial gallon

were used and the filter was not washed
back at any time.

Wash-Water

With this type of filter the wash-water is

of two kinds. The wash-water which con-

amount of alum used, in grains per imperial

gallon, was 0.75; for the next 13 days, 1.5;

for the next 6 days, 1 ; and for the remain-
ing 6 days, 1.5.

For the entire test period the average
raw water bacterial count on standard agar
at 37 deg. C. was 1365 per cubic centimeter,

and for the filtered water 13, giving an
efficiency of 99.0 per cent.

The average raw water red colony count
on neutral-red bile-salt, lactose agar, at 37

deg. C. was 106 per cubic centimeter, and
for the filtered water 0.7, giving an effici-

ency of 99.3 per cent.

Hot Irons Instead of Brushes are used

in spreading joint fillers over the top of

wood-block pavements now being laid on
Main Street, Kansas City. Four irons are

provided, two being heated while the other

two are in use. Clark R. Mandigo, assist-

ant city engineer, states that the filler

penetrates the joints quickly at the point

where it is spilled from the cans, but when
pushed any distance by brushes the thin

layer cools rapidly and the increased vis-

cosity keeps it on the surface. The hot

iron squeegee increases the fluidity, there-

by insuring an even penetration. Blocks
are laid on a cement grout cushion, 1 :4

mix, to prevent shifting.

Painting Steel to Prevent

Electrolysis
Oils Drying Flat and Containing Pigments Forming

Rough Non-conducting Films Found Best—
" Sanding " Increases Bond

REINFORCING steel embedded in con-

crete which is so located as to be sub-
ject to the action of stray electric currents
is in danger of being disintegrated by elec-

trolytic action, especially in the presence of
moisture. It has been proposed, as a pre-

ventive measure that such steel be given a
protective coating of paint, although the
weakness of the bond or adhesion between
painted steel and concrete was generally
deemed so important an obstacle to this

practice as to condemn it entirely. Further,
previous tests seem to have shown that,

common paints are not absolutely impervi-
ous to moisture. In an article appearing in

this journal more than a year ago (Vol. 69,

1914, page 38) E. B. Rosa and B. McCullum
discussed the results of tests of over forty

common paints, of which not one withstood
a potential of 4 volts for any length of time,

pitting of the steel occurring within a few
months in all cases. They concluded that
common paints may even increase the ten-

dency to dangerous electrolytic action be-

cause of the concentration of such action in

small areas where the paint films break
down.

New Tests

New light is now thrown on these ques-

tions by an article entitled "Paints to Pre-
vent Electrolysis in Concrete Structures,"

by Henry A. Gardner, assistant director of

the Institute of Industrial Research, Wash-
ington, D. C. This article, printed in the

March issue of the "Journal" of the Frank-
lin Institute, contains a complete discussion

of the results of about fifty tests on painted

steel rods embedded in 1 :2 Portland cement
mortar cylinders. Two series of tests were
made, differing mainly in the fact that the

second series was continued for only 300
hr., 240 hr. under 30 volts and 60 hr. under
55 volts, with the cylinders always immersed
in water up to within 1 in. of the top sur-

face.

The first series of tests was made as fol-

lows : At the age of one month the cylin-

ders were all connected up in parallel for 24
hr. under 30 volts; then, since the current

passing was found to be very small, they

were placed in about 2 in. of water for one

week. In a few cases it was found that

cracks appeared near the bottom where
moisture had affected the films of paint.

They were then immersed in water up to

within 1 in. of the top and continued under
30 volts for 10 days longer.

In all cases the current readings were
made daily, and cracking was shown when-
ever the current was appreciable. The
painted rods were given two coats of the

paint to be investigated, allowing an inter-

val of one week for drying. Bituminous
paints, oil paints, aqueous paints, lacquers,

and oils and varnishes were tested. Two
specimens contained unpainted rods which
showed much earlier cracking and disinte-

gration. It is impossible. to give here the

results in detail, but in general it was found
that bituminous paints, a few oil paints,

lacquers and varnishes gave the best re-

sults.

Tests of Bonding Strength

In order to determine the effect of paint

upon the adhesion between steel and cement
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mortar a similar set of specimens was tested

in a Riehle testing machine. Pressure was
applied upon the painted iron rod project-

ing from the top of the cylinder until the
bond was destroyed, and the comparative
strength thus determined. Some of the

water paints and lacquers showed bonding
strength about as high as the plain steel,

but failed to act as insulators ; while others

were good insulators, but low in bonding
strength. Most of the oil-pigment paints

made with raw linseed oil gave poor or

only fair results, while much better results

were obtained with boiled linseed oil, which
dries to a harder, less porous, and more
fully saturated film.

A very effective method for increasing

the bond between the painted steel and con-

crete is to "sand" the painted surface just

before it becomes dry. This produces a
rough surface, which was found to increase

the bonding strength as much as 100 per

cent in one instance, and to give much bet-

ter insulating values.

Important Results and Electrolytic
Action

Wherever there were voids in the sur-

rounding mortar, at or around the painted

rods, corrosion was most severe, and pitting

was shown. The breaking down of a paint

film, probably due to its having been broken
through by enclosed hydrogen gas developed

by the electrolysis of the water in the damp
concrete, was always recorded by a sharp
rise in the amount of current passed, and
a noticeable fizzing sound. Bubbles of gas
which burst with an audible explosion when
lighted were brought to the top around the

iron electrodes, sometimes carrying soft

oily products. Such disintegrating effects

of electrolytic hydrogenation might be pre-

vented by thoroughly oxidized coatings,

which could be obtained by allowing a period

of 60 days for the drying of oil paints be-

fore using in the cement.

Paints which form highly impermeable
films keep water away from the underlying

iron and offer great resistance to the pas-

sage of electric currents. Previous investi-

gations made by Mr. Gardner have deter-

mined the actual degree of porosity shown
by various types of paint films, as reported

in Bulletin 18, Scientific Section, Paint

Manufacturers' Association of United

States. The addition of a pigment to an

oil usually increases the resistance to mois-

ture and makes a more impermeable film.

Conclusions

The corrosion of metal embedded in con-

crete structures, by stray currents of high

voltage, is often productive of serious ef-

fects. The use of properly-made paints

upon such metal constitutes a safeguard

that should not be neglected by the engi-

neer. Such paints may be prepared from
the following substances.

The vehicle should contain: (1) Boiled

or bodied oils or products which dry to a
fairly saturated film. (2) Oils which dry

by semi-polymerization rather than oxida-

tion. (3) Oils which dry to a flat rather

than a highly glossy surface.

The solid portion should contain a percen-

tage of: (1) Pigments which are coarse

and which, therefore, tend to form films

having a rough surface; (2) pigments
which are inert and which do not act as con-

ductors of electricity; (3) pigments which
are either basic or of the chromate type.

The painted metal should be "sanded" if

possible.

The Official Good Roads Year Book of the
United States. Edited by I. S. Penny-backer.
Cloth, 614x9^1 in.: 498 pages; illustrated.
Washington, American Highway Association,
Colorado Building.

Centrifugal Pumps. By R. L. Daugherty, A. B.,
M. E., assistant professor of hydraulics, Sibley
College, Cornell University. Author of "Hydraulic
Turbines." Cloth, 6% x9>,4 in.; 192 pages; illus-
trated. New York, McGraw-Hill Book Company,
Inc. $2 net.

Report op the Boiler Code Committee of the
American Society of Mechanical Engineers.
Paper, 6x9 in.; 114 pages; illustrated. New
York, American Society of Mechanical Engineers,

Rules for the construction of stationary boilers
and for allowable working pressures, applying to
new and to existing installations.

Report of the Chief op Engineers, U. S. A.,
to the Secretary of War, 1914. Paper, 6x9 in.;
1565 pages and 51-page index ; tables and maps.
Washington, Government Printing Office.
Annual report covering history, cost and finan-

cial benefits of the river and harbor improvement
work ; coast defense work ; the Great Lakes sur-
vey ; Government requirements concerning
bridges, obstructions and uses for power develop-
ments of navigable rivers, etc.

Electric Railway Handbook—A Reference Book
of Practical Data, Formulas and Tables for the
Use of Operators, Engineers and Students. By
Albert S. Richey, E. E., consulting engineer, pro-
fessor of electrical engineering, Worcester Poly-
technic Institute, and Fellow of the American In-
stitute of Electrical Engineers, assisted by Wil-
liam C. Greenough, E. E. Limp leather, 4^/2x7
in. ; 832 pages . illustrated : diagrams and tables.
New York, McGraw-Hill Book Company, Inc. $4
net.

Some Economic Problems op Railroad Valuation.
By A. M. Sakolski. Reprinted from the American
Economic Review, Vol. V, No. 1, March, 1915

;

published by the American Economic Association.
Paper, 6^ x9^ in.; 15 pages.
While this work is very brief and can not go

into the intricacies of railroad valuation in detail.
It gives a good bird's-eye view of the subject and
lays proper emphasis on certain points often over-
looked, such as the difference between depreciation
as a measure of physical depletion and deprecia-
tion as an accounting problem to take care of
final renewals.

Report of the State Engineer op Nebraska for
1913-1914. 2 volumes, cloth, 6x9 in.; volume 1,
356 pages, illustrated ; volume 2, 382 pages, illus-
trated. Lincoln, Neb. Donald D. Price, State
Engineer.
The first volume explains the work of the State

Board of Irrigation, Highways and Drainage for
the past two years. It contains a history of irri-
gation development, explains imjjrovements due
to irrigation, gives data on the canals at various
projects and the construction of drainage and
irrigation ditches, highways and State-aid
bridges, etc. Volume 2 contains details of the
hydrographic work done, including surface water
measurements and complete tabular data for vari-
ous rivers and discharge of smaller streams.

Books Reviewed

American Sewerage Practice—Vol.

II—Construction of Sewers

Authors, Leonard Metcalf and Harrison P. Edd.v.
Cloth, 6 X 9 in. ; 564 pages, 181 illustrations. New
York, McGraw-Hill Book Company, Inc. J 4 net.

Reviewed by Charles E. Gregory
Knglneer in Charge, Bureau of Sewers, Borough of

Manhattan, New York

Volume 2 of "American Sewerage Prac-
tice" by Metcalf & Eddy fulfils the ex-

pectations engendered by Volume 1. It

covers all of the engineering work of car-

rying out in the field the construction of

sewers under the varying conditions met
with in modern practice, and includes nu-
merous typical examples with Illustrations.

It begins with the preliminary field surveys,

soundings and borings and explains each

step until the sewer system is completed

and accepted. Construction methods and
contractor's plant are fully described and
illustrated. Specifications and sewer main-

tenance are also discussed.

A very valuable feature is the descrip-

tions of specific works and operations which

have been met with in the experience of

the authors, since the application of sim-

ilar plant or plans to other conditions and

places can be made by taking into account

the differences in financial and physical

conditions and requirements and modifying

for them accordingly.

Each subject has been set forth in de-

tail, but there has been some repetition of

data and theory when quoting opinions and

writings of others. Much-needed and per-

tinent theories of design and structural de-

tails of forms and centers as well as of

trench and tunnel sheeting and timbering

are included as a part of construction rather

than design. It is apparent that the au-

thors have intended to instruct so fully

about the detailed execution and inspection

of sewerage work that more exact standards

and better structures may result.

The first chapter points out the need for

better inspection and execution of sewer
construction and suggests a form of organi-

zation for the engineering corps. This is

followed by instructions for laying out the

work on the ground, supervision and inspec-

tion of the construction work, making
specific mention of the more important ma-
terials used. Blank forms for cost keeping
and progress records with directions for

their use are given.

Six chapters are used to cover excava-

tion, the most uncertain part of sewer con-

struction in its effect upon both cost and
rate of progress. Open cut and tunnel work
are described, although tunneling is not

covered so completely as open-cut excava-

tion. The various materials to be excavated
are described and classified. Methods and
machines used for the various conditions

are described and illustrated. Explosives
and their care and use are fully covered.

The practice of tunneling for short dis-

tances in shallow trenches is suggested as

an economical method but in the writer's

opinion should not be allowed, especially if

the street is paved or is to be paved in the

near future. Such a practice would lead to

subsequent settlement and destruction of

the paved surface.

Quantities and costs are given with use-

ful diagrams and tables. Rates of progress
are concisely dealt with, and Table 36 gives

rates of progress in tunnels through differ-

ent materials. Practice varies in different

parts of the country, and the authors point

out that it is not customary to distinguish

between earth and rock excavation when
contracting for sewers in some far western
cities.

Two chapters cover the important work
of bracing and shoring trenches. The
theory of earth pressures is exhaustively

treated and the danger of using theories

which are based upon assumed conditions

which are often not even approximately cor-

rect, is pointed out. Practical methods for

obtaining safe results in conformity with
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the best practice are given, also tables and

diagrams of sizes and quantities.

Four chapters take up in detail the mate-

rials from which the sewers are made, in-

cluding vitrified clay pipe and iron pipe, as

well as sewers of brick, concrete and vitri-

fied blocks, and describe in detail how they

are purchased, inspected, handled and in-

corporated into the structures.

A chapter is devoted to the very impor-

tant work of designing and using forms,

centers and profiles. The construction and
use of a suitable form or center for un-

usual shapes, or a form for a usual section

so designed as to be readily used a great

number of times without distortion or

harmful leaks, is a matter of great impor-

tance if sewers are to be built true to shape

and with smooth inner surfaces. Numer-
ous examples of successful work are de-

scribed and illustrated.

Two chapters have to do with drawings,

and specific emphasis is placed upon the

need for clear, exact language and complete

drawings.
In the larger cities a contract form best

suited to cover the legal difficulties has
been worked out through experience gained
in disputes with contractors, which have re-

sulted in court decisions which serve as

precedents for future cases. The contract

form given by the authors is complete but
should be modified and abbreviated in places

for special localities.

The technical specifications are complete

for usual work, but possibly include more
description of methods than would seem
necessary or advisable to those who prefer

to give the contractor greater liberty in

choosing methods.
One chapter is unique in that it contains

valuable data relative to the maintenance
of sewer systems. This subject has been

much neglected and there is a real need for

the establishment of standards of practice

and for an interchange of data relating to

methods and costs.

The last chapter is entirely devoted to

the discussion of "explosions in sewers,"

and concludes that the great increase in

such explosions is due to the discharge of

gasoline from garages. Various opinions

as to causes are quoted and there is some
repetition of data as a result of some arti-

cles being to a certain extent compilations

of data from others.

The book as a whole is up to date and
complete and will be exceedingly useful to

both engineers and contractors.

Masonry-
Author, Malverd A. Howe, professor of civil engi-

neering, Rcse Polytechnic Institute. Cloth, 6x9
in.; li)0 pages; llii illustrations. New York, John
Wiley & Sons, Inc. $2 net.

This book is a very concise treatment of

the subject of masonry construction for use

as a textbook, and wisely makes no claim to

completeness of presentation. It is de-

signed to be used as the basis of a short

course on masonry in institutions where
but a limited amount of time can be allowed

for the subject. There is a very complete
list of references, covering six pages, for

those who can pursue supplementary read-

ing; but, as usual in such lists, no indica-

tion is given of the relative value and
trustworthiness of the different articles and
books, nor of their exact contents.

The book is divided into three parts:

Part I, "The Materials," consists of two
chapters, one describing natural building

stones and the other artificial building ma-
terials. Part II, "Masonry," treats in three

chapters the subjects of stone, brick and
hollow-tile, and concrete masonry. Rein-
forced concrete is not included, the author
stating in the preface that there are al-

ready numerous books which treat that sub-

ject fully. Finally, Part III on "Specifica-

tions" contains one chapter, and is followed
by the list of references mentioned in the
first paragraph.

Part I contains the conventional defini-

tions and classifications of natural building
stones, but is brought up to date by illus-

trations of i^odern quarrying machinery
and power tools, which are also concisely

described. Most of the illustrations are
taken from manufacturers' catalogs. The
subject of manufacture of brick is well

treated, and modern methods of burning
are fully described. Another new feature
is the section on modern forms of hollow
terra-cotta or tile, with illustrations of wall

and arch blocks. Lime and cement are
rather inadequately treated in only six

pages, and sand, gravel and mortar are also

dismissed in a few pages.

Part II, treating masonry, covers the

whole subject in about 60 pages, including
many illustrations. Beginning with the
usual definitions and classifications, the
subject of stone masonry is concisely

treated in the usual manner, and includes

illustrations of modern forms of grab

hooks, clamps, and dowels, etc., for

handling stone. Brick and hollow tile

masonry are given but 10 pages, and 34

pages are devoted to concrete masonry. The
discussion of the latter important subject

is practically confined to definitions and
short descriptions, based upon illustrations,

of mixers, concrete blocks, mixing and de-

positing plants, bottom-dump buckets and
tremies for placing concrete under water,

etc. The modern methods of placing con-

crete and grout under pneumatic pressure

are described, and the cement gun illus-

trated and explained. Various surface

finishes, forms and form clamps, water-

proofing methods, tests of permeability, and
effects of alkali on concrete are described,

and followed by a very condensed statement

of average values for the physical proper-

ties of concrete.

The final chapter contains abstracts from
the "Manual" of the American Railway En-
gineering Association, on definitions and
specifications for stone masonry and for

plain concrete, and from the recommenda-
tions of the American Society for Testing

Materials on standard specifications for

building brick, lime, sand and cement.

How Can Annual Reports Be
Improved ?

Sir: Public works engineers should read

Professor Swain's views on the engineer's

deficiencies in your issue of Feb. 27, and
should then turn back and read your edi-

torial on improving annual reports. After
reading these two articles, they should read

their last annual reports and carefully

analyze the connection between the three.

Professor Swain says : "It is an opinion

that is very widely held, and particularly

among engineers, that the engineering pro-

fession is not appreciated at its full value,

and that the engineer does not receive the

recognition in public life, and as a leader,

that his attainments entitle him to receive."

Mr. Public Works Engineer^ why should you

be appreciated? Read the annual reports of

the departments of public works of the lead-

ing cities and see if you can advance any
reason for being appreciated.

Quoting from the editorial, "This journal

can see no reason for filling dozens of pages

with tables showing the number, size and
location of valves. This information is valu-

able. Its place, however, is in the office files

and not in a report sent out broadcast." We
even go further in our annual report of the

Bureau of Engineering. Work done by the

different divisions is shown in detail if the

unit costs are shown, thereby making them
of value to the engineers of other cities. If

detail costs are not given, the report is not

published.

We have in the past published engineer-

ing reports on engine and boiler tests, lo-

cations of new feeder mains, etc. A new
policy has been adopted for these reports,

and has been carried into effect as far as

one report is concerned. Pamphlets, stand-

ard city size (the same as the University

of Illinois bulletins) are published and dis-

tributed as called for. In this way the size

of the annual report is kept dowTi and much
postage and waste of material are saved.

We are also trying to eliminate all super-

fluous tables and reading matter. It is true

that the 1914 report, to be published, does

not reach the ideal expected, but it is hoped

that with constructive criticism of the an-

nual reports that are published this year,

the ideal will be more nearly approached
next year.

C. C. Saner,
Designing Engineer, Bureau of Engineer-

ing, Department of Public Works.
Chicago.

Highly Specialized Engineering

Needed in Water-Power Design

Sir : A certain phase of water-power engi-

neering has long been forced upon the writ-

er's attention, on account of the opportunity

he has had to observe the economic effect of

the principles of design, the importance of

which is sometimes insufficiently consid-

ered. This phase is the relatively careless

attitude of mind toward hydraulic losses as

compared with electrical losses, which
stands out so prominently in many of our
plants, especially the older ones. The old-

fashioned idea of developing a water power
was to order a wheel from the manufac-
turer's catalogue, and, starting with a

knowledge of the diameter of the hole at

the wheel-case entrance, to contract for a
pipe that would fit the hole and arrange
in some more or less crude way to get water
into the pipe.

The electric end of the job, however, has
long been and even now is, in a far more
refined state than the hydraulic. Great
stress is laid on electrical efficiency and
strict attention is paid to % per cent more
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or less as determining the maximum fitness

of apparatus, but the same careful consider-
ation is not ordinarily given to the conser-
vation of head and to the turbine efficiency.

This neglect is often due not so much to a
fault of the engineer as to his inability to

impress upon his client the value of spend-
ing a little more money to accomplish the
best results. Then, too, there seems to be
an unwarranted prevalence of opinion that

hydraulic losses, as roughly computed, are
inevitable, and the idea of cutting them
down, say, 1 per cent, is certainly not given
the same weighty consideration a similar

possibility in the transmission losses, for

example, receives.

It should be borne well in mind that a

matter of 6 in. of head on, say 50 ft. total

available fall, may mean 1 per cent more or

less of gross earning capacity, and when the

fixed charges, operation, etc., are subtracted,

it means a considerably larger percentage

of the net earnings. Thus it appears that

in -some instances, overlooking an opportu-

nity to save 6 in. might sadly affect the

stock dividends.

An apparently unimportant eddy at the

entrance to a pipe line may be passed over

as trivial, when its chief harmful influence

is, perhaps, not so much the local loss ac-

companying it, as the tortuous entrance

given to the water, which causes a steeper

hydraulic gradient, far along the pipe line.

The writer's opportunity to observe the

practical effect of care in the design of tran-

sition sections, entrances, tees, elbows, etc.,

has been somewhat exceptional, and there-

fore, he feels justified in calling particular

attention to this phase of water-power de-

velopment. That there are numerous plants

in existence where substantial gains in

output could be effected by a few well placed

and highly justifiable modifications, is an
unquestionable fact.

Electrical machinery of various makes
rarely differs by more than about 1 per cent

in efficiency, but different designs of water-

wheels for supposedly the same physical re-

quirements, may and do vary as much as

10 per cent; although this, of course, does

not represent the variation among the best

of them.
The point which it is desired here to im-

press is that the proper conservation of

head is of prime importance to the investor

in water-power projects, and that the best

results can be obtained only through highly

specialized engineering of a quality com-
parable to that which is universally recog-

nized as neces.sary for electrical design. It

would seem altogether superfluous to call

attention to such an obvious matter, but the

writer ventures to assert that very many
of his fellow engineers in the water-power

line recognize the desirability of a more
serious attitude of mind toward the design

of the so-called commonplace features of a

plant.

R. D. Johnson,
Hydraulic Engineer.

New York City.

A Warped Stone Monument
Sir: The accompanying photograph illus-

trates what, to the writer, at least, is

unique. It is merely a monumental shaft

of very ordinary design and appearance,

but an inspection will show that the shaft

is slightly warped or curved to the right.

When the writer first saw the stone, in an
old cemetery at Canon City, Col., he thought
the curve was intentional, due, perhaps, to

some freakish imagination, such as are so

often allowed to run riot on monuments and
epitaphs. On looking around the cemetery,

however, three or

four more were
discovered with the

same characteris-

tics. With but one
exception the con-

cave side was to-

ward the south

;

the exception
curved eastward.

The stone is ap-

parently a white
marble, which has

become so weath-
ered as to give it

the appearance of

a very coarse
quartz - like sand-

stone.

The shaft, which
is about forty

years old, is 6 or

7 ft. high. The
curve which the

shaft takes has a

middle ordinate of

approximately 1 in.

in a chord of that

length.

No logical ex-

planation of this

curvature or warping has as yet occurred to

the writer, who would greatly appreciate

any enlightenment on the subject which
your readers might be able to give.

R. C. Hardman.
Colorado Springs, Col.

[While the foregoing is interesting it is

not unusual for marble to warp. Atmos-
phere, heat, light, wind and rain all have
their effect. Monumental slabs are known
to act in such a manner, while marble left

leaning against a wall or other object will

invariably warp.

—

Editor.]

A WARPED monument

Status of the Engineer

Sir: Your editorial and Professor

Swain's address on the status of the engi-

neer, in your issue of Feb. 27, are interest-

ing if true, but are they true? Isn't it

true that except in certain matters of polit-

ical preferment engineers have achieved

as much recognition as men of any of the

other professions, whether they be lawyers,

doctors, dentists or any others?

Engineers certainly have shown them-
selves fully as capable of leadership as men
of the other professions, even in the ranks

of business and finance. We need look no
further than to the heads of the Pennsyl-

vania Railroad through several administra-

tions, and of more than one manufacturing
concern, and surely the Panama Canal is a

fresh enough and most conspicuous instance

of executive ability and clear thinking not

to be forgotten so soon. What lawyer or

business man could have done better, and
how many as well?

One trouble is that just as soon as an

engineer drops his purely technical work
he is often no longer classed among engi-

neers, but as a business man, whereas a

lawyer is always a lawyer even though he

be an alleged statesman.

Many of the executive positions under

our Federal and State Governments, espe-

cially in the public service and other com-

missions, could be in a great many cases

better filled from the ranks of the engineers

than from those of lawyers. The latter,

however, take to politics as a duck takes

to water and they get whatever is going in

the way of political plums.

Under our form of government, this is to

some extent inevitable, but somehow or

other we manage to struggle along and
achieve results that on the whole are not

altogether inferior to those achieved by the

rest of the world. That isn't to say we
might not do much better, however, but

surely neither you nor Professor Swain will

say there could not be found in the State

of New York, or for that matter in any
other State, two or three or four engineers

quite as capable of filling the position of

public service commissioner as any man
who has as yet held that office, or that one

or more such engineers on each commission
would not be a benefit. All this with all

due respect to the men who have held such

positions, for no matter how able they may »

have been—and many of them have been

able—I think we could undertake to match
one out of five with an engineer, both for

technical ability, breadth of view, business

judgment and plain horse sense.

I for one refuse to believe that engineers

have less common sense or think less clearly

than men in any of the other professions,

be they politicians, lawyers, doctors or

clergymen, or less ability than business

men. Look around at any of these profes-

sions, and instead of picking out the shin-

ing lights and stacking them up against

the average engineer, who has had his nose

to the technical grindstone, put them up
against the engineers who have done things.

However, it will not do any harm to urge
on engineers the necessity of knowing
something of the affairs of the world, to

do all they can to broaden their vision, and
above all, as Professor Swain has said, re-

member that mathematics has about as

much relation to engineering as knowing
how to sew has to making a well fitting

coat. We can all bear in mind, too, that it

is not beneath the dignity of the engineer

to evince some interest in civic affairs. It

isn't because the average lawyer who holds

public office, is any clearer thinker or any
broader minded than the average engineer

that he gets political positions, but because

he has been on the job and worked to that

particular end. And there's plenty of honor
and plenty of money outside of political pre-

ferment.

There are men in every profession who
realize nothing outside of the technique of

their particular line, but in this respect,

engineers are no worse than any of the

rest. As long as they do this they will

stay in the rut. Those who get outside,

however, achieve some distinction, and
there are some of the latter in all profes-

sions alike.

F. Lavis,

Consulting Engineer.

New York City.

Fuel Oil can now be readily supplied to

vessels at each entrance to Panama Canal,

according to the "Canal Record," and the

facilities will be extended as the occasion

arises. Oil is sold by both Government
and private corporations. At Balboa there

is storage capacity for 220,000 bbl. of fuel

oil and 37,000 bbl. of Diesel-engine oil,

while at Cristobal 195,000 bbl. of fuel oil

can be stored. Diesel-engine oil is not sold

at the latter point.
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Special Hardie Cuts 20-Inch Steel

Pipe Quickly

By HAROLD F. JOHNSTON
Special Engineer, Parks Branch, Department of

the Interior, Banff, Alta.

THE special hardie illustrated herewith
was effective and economical in cutting

odd lengths from full lengths of 20-in.

steel pipe during the recent construction of

a 2y2-rni. auxiliary water main for the town

HpHowed for

soft iron handle

Tapered to clear cut,

shank long enough

to clear arc of pipe

Filed out IS "deep with

rasp, edges parallel

'u-^"*\ and in same plane

HARDIE USED TO CUT STEEL PIPE

of Banff, Alberta. The writer does not
claim to have originated this hardie, which
he believes came originally from Los
Angeles, and which has also been used in

Calgary.

The tool was forged from 2 x 2-in. tool

steel, and particular care was given to the
working of the shank. This shank is

tapered 1/16 in. to give clearance above the
cutting edge and avoid binding. The cut-

ting edge is double, formed by hollowing
out the face of the hardie with a rasp. The

edges must be parallel and in the same plane
to insure an even, clean cut, following the
desired line. .

A hole mus^ first be made in the pipe
with a diamond point which is % in. across
the diagonal. The cut is then begun with
the hardie, which must be held with the
cutting edge perpendicular to a tangent to

the pipe at the point being cut. As the
cut proceeds a ribbon of steel curls away,
and an even, clean edge is left.

Three men, one holding the hardie and
two using 8-lb. hammers, could cut a 20-in.

steel pipe of 14-in. metal in 25 min. The
combined wages of the three men were 85
cents an hour. The cost was, therefore,

35.4 cents for making a cut 5.23 ft. long. A
cut at any angle to the axis of the pipe may
be made as easily as a perpendicular cut.

Wet Concrete Hauled from
Central Plant on River

Three Automobile Trucks Holding Four Yards
Each Transport 360 Yards in Eight Hours

from Mixing Plant to Forms on

New York Subway Section

ACONCRETE plant consisting of a 2-yd.

mixer, overhead bins fed from barges
by a derrick, and three automobile trucks,

has placed 360 cu. yd. of concrete in eight

hours on New York subway work. Con-
creting on this subway work has been diffi-

cult on practically all the contracts. The fact

that the work is covered with streets under
heavy traffic, together with the lack of head
room, and of sufficient volume of concrete

in one place to justify mixing plants in the

cut, has forced the contractors to use low-

capacity wheelbarrow-fed portable mixers

wheeled along the street, and to do much
mixing by hand. The small volume of con-

crete in most of the work has contributed

to this condition.

Conditions on Lexington Avenue

On section 13 of route 5, however, which

extends on Lexington Avenue from 118th

to 129th Street, conditions were favorable
for a more modern and efficient plant.
This section involves track-separation
work, which calls at one point for seven
tubes, is on two levels all of the way, and
contains the 125th Street express station.

Thus it will be seen that more concrete was
required than in the average section.

Further an invert 4 ft. thick for a good
part of the lower level furnished a large
volume of concrete which could be placed in

considerable quantities at each operation.
The tower system of carrying the street

loads, described in the Engineering Record
of Nov. 22, 1913, from the floor of the
invert, used in the rock sections where
no cross-bracing was required, allowed the
side walls and roof to be concreted in

the clear. The total concrete in this sec-

tion is more than 55,000 cu. yd. The best
day's run under these conditions, which
was for placing invert concrete, was 360
cu. yd. in eight hours, and the average
run for August and September, 1914, 170

cu. yd. every working day.

Even under these conditions, however,
any -plant installed on this section had to

be capable of running economically on the

"short" days when often less than 10 cu.

yd. per hour could be placed. These short

days came chiefly in concreting the thin

arch walls, above the 125th Street station,

where the cut ran partly out of rock, and
the necessity of shifting bracing as the

concrete came up delayed the work.
There was dock space available on the

Harlem River at the foot of 125th Street,

which location gave an average round
trip of only IVi mi. to the job.

Possible Layouts

To haul materials to the job would have
required the use of primitive mixing facil-

ities, which would have thrown away all

the natural advantages of the section for

placing concrete economically.- To mix dry

batches at the dock, as has been done on

subway work, would also have thrown
away this advantage, for the reason that

if large enough batches were hauled to

y^^
^kHi^M^M^rfjg^B I ^IT _t

i f^^^^HMar^g^'^^g;tteiJiTlNf H^^^B
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motor truck at lkft taking load of wet concrete at mixing plant and at right delivering it to forms
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place concrete reasonably fast with a small

number of trucks, great difficulty would
be encountered in remixing them with
water, while if small batches were hauled,

such an excessive force of trucks and men
would have been needed to place concrete

rapidly that they would have actually been
in each other's way.
The plain answer to the problem was

a wet mixing plant at the dock, and a few
large-capacity trucks. The trip could be
made in plenty of time to prevent setting

of the concrete, but many other serious

difficulties had to be overcome which are
not encountered in the usual concrete lay-

out.

Equipment Overcomes Difficulties

As large capacity and speed were essen-

tial in the concrete conveyances, three
motor trucks holding 4 cu. yd. each were
provided. As this plant had to be used on
.the other work when concreting was slack,

trucks with convertible bodies which could

assist the teams in handling dirt skips

were desirable. The 7 ' 2-ton Mack trucks,

which have been on the job three years,

are said to have met these requirements
in an unusual way, and to have been thor-

oughly dependable in service.

Bins holding 480 yd. of stone, 160 yd.

of sand and 8000 sacks of cement, fed with
a clamshell derrick, were erected at the

dock over a 2-yd. mixer under which the

motor trucks backed to receive their two-
batch load. Sand and stone are drawn
from eight gates, under the center line

of the bins, into a 2-yd. car. This car

is operated by an endless cable on a swing-
ing engine, the throttle lever of which
is set half way between the mixer and
the last gate, so that the man operating

the gates can reach it. One man on ordi-

nary runs, and two on heavy days, do the

entire work of charging the mixer. An
engineer for the mixer and one for the

derrick complete the force. A foreman and
four men are kept at the dock to assist

in unloading and handling cement on heavy
days. When concrete work is slack, how-
ever, this crew is busy loading rock from
the cut on barges, drying sand and prepar-

ing waterproofing material, etc., so that

the overhead on this plant when running
light is very low.

Transportation and Delivery

To prevent the aggregate from settling

to the bottom of the trucks in transit, the

concrete is mixed rather dry. It is easy

to put stiff concrete into a motor truck,

but sometimes hard to get it out. The
trucks have a back-tilting power dump, and
the best results in releasing the load have
been obtained with a home-made gate, the

full width of the truck and 15 in. high,

in the bottom of the rear door. A jet

made of %-in. pipe, and supplied with air

from the drill plant, is thrust into the load

about two feet behind the door, and blows

out the concrete next to the bottom of the

truck, allowing that above to run out easily.

The load is then "sliced" out with this jet

as fast as it will go down the chute. One
man to handle the jet, and another to add

a little water to the mixture with a hose,

and feed it down the chute, are all that are

required at the receiving end.

The load is dumped into a low wood
hopper, from which telescope sheet-.steel

chutes, made in 8-ft. lengths, are hung
through a hole in the decking to the forms.

This hopper is mounted on skids, and to

move it the chutes are detached and the

hopper is tied on behind the motor truck,

which drags it up the street to the next

hole in the decking.

Although no figures can be given out, it

is understood that this concrete installa-

tion has more than paid, and has enabled

the contractor, the McMullen, Snare &
Triest Company, Inc., to carry out profit-

ably a part of the work which has proved

vexatious on many other subway contracts.

At the present time this work is in charge

of Robert Eldridge, superintendent, and H.

V. R. Thorrie, chief engineer, for the con-

tractors. The Public Service Commission
for the first district is represented on the

contract by R. A. Fiesel, and the third

division is in charge of C. V. V. Powers,

whose assistant is J. P. Locke.

4'te'Wales adjustable for

-^ different size piers

Column Forms Hold 30 Feet of

Wet Concrete

By p. A. McGEADY
Washington, D. C.

CONCRETE had to be poured continu-

ously from top to bottom in constructing

columns and piers for the Lincoln Memorial
at Washington, according to the contract

specifications. This required in some of

the columns a continuous pour 37 ft. high.

Consequently, the contractor for this por-

tion of the work had to design some unusual

form work. Steel forms were at first con-

sidered, but the fact that a large number
of forms would have to be set up at once

in order to complete the work within the

time limit made this type of form too

expensive.

The wooden tower forms illustrated in the

accompanying .sketch and photograph were
then designed by the writer, and proved en-

tirely satisfactory. The corner posts of

these forms were made up of one 12-ft., two
10-ft. and one 5-ft. sections, for convenience

in handling. In striking the forms the

lower three sections were removed and used

elsewhere, while the 5-ft. section was left

in place to carry the arch form work for

the floors. Some of the smaller columns,

3 x 6 ft. in plan, were poured to a height

of 37 ft. in iVs hours, and the weight of

wet concrete in all of the columns was much

Biaci< annealed wire

around both wales

and studding

CORNER CONSTRUCTION IS ADJUSTABLE

in excess of that which form work is

ordinarily called to support. Sheathing ')'»

in. thick was used for these forms, although

2-in. material was originally planned for.

These forms in all cases withstood this

severe test without serious deflection.

As may be seen from the sketch, the

framework of the forms was adjustable to

several sizes of pier. This adjustment was
accomplished by bolting the wales together

at the corners through different holes, and

moving the corner studs in or out. These

corner posts are specially made with this

end in view, and were not fastened to the

wales except as they were held by the

sheathing.

The Louisville & Portland Canal was

turned into a Government waterway by a

process of gradual absorption, states the an-

nual report of the chief of engineers,

U. S. A. As far back as 1826 the Govern-

ment purchased stock in this canal, a project

then under construction by a private cor-

poration. The Government gradually in-

creased its holdings until it owned all the

bonds and stock of the company. The canal,

however, remained under corporate manage-
ment long after this, or until 1874. The
Government continued to operate the canal

under the old toll plan, however, for six

years longer; and it was not a free water-

way until 1880.

PIER FORMS HOLD CONTINUOUS POUR OF CONCRETE MORE THAN 30 FEET HIGH
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Penstock Breaks Cripple

Seattle Power Plant

Failure of Two Wood-Stave Pipe Lines from Cedar

Falls Dam Cause Shut Down of Municipal

Hydroelectric Works

Breaks in both of the wood-stave penstocks

leading from the new Cedar Falls masonry
dam put the municipal hydroelectric plant of

the city of Seattle, Wash., out of commission

on April 5. The power load was immediately
transferred to the auxiliary steam station at

Lake Amon so that power and lighting service

to the city was not cut off. The breaks, which
were located 1000 ft. from the dam, did not

interfere with the water supply, for the water
mains extend from an intake basin at Lands-
burg, 12 miles east of Cedar Falls.

It is believed that an unusual volume of

water in the river, caused by heavy rains, un-

Kentucky to Spend $2,900,000 for

Good Roads
The offer of the State of Kentucky to fur-

nish financial assista|jpe toward road improve-
ment has stirred the several counties to an
unusual degree of activity. It is expected
that $1,200,000 will be spent this year under
the State-aid plan and that an additional

$1,700,000 will be spent by the counties them-
selves on individual improvements.

Bills Propose Convict Labor for

Massachusetts Highways
Bills have been introduced into the Massa-

chusetts Legislature to provide that prisoners
may be employed in large numbers upon the
highways of the State. Last year an amend-
ment was passed permitting prisoners to be
used by counties, cities, and towns on the

Western Society Would Join

Military Reserve
Lieut. Col. W. V. Judson, Engineer Corps U. S.

Army Addresses Civilian Engineers on

"Engineering in War"

Seventy engineers, members of the West-
ern Society of Engineers, signified their will-

ingness to take instruction, attend camp, and
become a part of a civilian military engineer-
ing reserve, at a meeting held April 5. This
expression of opinion was the result of a
request by the officials of the War Department
studying the proposition of a civilian military
reserve for national defense.

The committee of the Western Society of
Engineers on civilian military reserve, consist-

ing of H. S. Baker, Dabney Maury, C. C.
Saner, T. Frank Quilty, Taliferro Milton,
Ernest McCullough and W. W. De Berard,

CEDAR FALLS DAM FROM WHICH WOOD-STAVE PENSTOCKS, WHICH BROKE, EXTEND TO SEATTLE'S MUNICIPAL HYDROELECTRIC PLANT

dermined the foundations of the wood-stave
pipe lines which, for part of their length, are
laid in the river bed. A similar accident oc-

curred in 1911 when a crib dam, above the site

of the present masonry dam, was carried away
by high water.
The wood-stave penstocks which failed have

diameters of 49 and 68 in. respectively and
originally tapped the Cedar Lake reservoir
formed by a small wood-crib dam erected in

1902. This dam has been superseded by the
new Cyclopean concrete structure, 215 ft. high
and about 1000 ft. long, shown in the accom-
panying illustration. The new dam is 9440
ft. from the power house, while the distance
to the old dam was about 16,000 ft.

The 49-in. wood-stave pipe, built in 1904,
is composed of 30 staves cut from 2 x 6-in.

stock. The 68-in. pipe was built in 1908. It

is made of 30 staves cut from 2^^ x 8-in.

stock. The bands are of wrought iron, de-
signed with a factor of safety of 4. The
highest head under which the wood-stave pipe
operates is 310 ft. and the sharpest curve is

18 deg.

Many engineering difficulties were encount-
ered in laying the pipe lines. Where it was
necessary to turn with a sharper radius than
18 deg. riveted steel elbows of 15-ft. radius
were inserted. At the lower ends of each
line the wood-stave sections joined riveted
steel lines.

The first indication of an accident to the
pipe line was when gravel was shot into the
turbines.

roads, under the custody of the local sheriffs.

The present bills seek to broaden the scope of

this work and to place it under the supervision

of the State Highway Commissioner, as recom-
mended by the National Committee on Prisons
and Prison Labor.

Need $13,500,000 Extra to Complete

New York Barge Canal

That $13,500,000 in addition to the original

appropriation of $101,000,000 will be needed
to complete the New York State Barge Canal
is the reported statement of Frank M. Will-

iams, State engineer and surveyor. It was
also said that if the money was made available

in time the entire system could be put into

.service in 1917. The $4,000,000 appropriation
now pending before the Legislature will be
needed to complete existing contracts and will

not warrant the making of any new ones.

Ohio Board of Boiler Rules Indorses

American Society Code
H. V. Neff, chairman of the Ohio Board of

Boiler Rules has issued a notice authorizing
certified inspectors to inspect during construc-
tion, and on completion to stamp Ohio-Stand-
ard on any boiler constructed in accordance
with the rules formulated by the Boiler Code
Committee as submitted to the council of the
American Society of Mechanical Engineers,
Feb. 13.

learned from the War Department that as yet
it was not in a position to propose a definite

plan of co-operation by which civilian engi-
neers can be enrolled in a reserve available in

time of need. By direction of Secretary Gar-
rison the general staff is now engaged in for-
mulating recommendations for a more efficient

army and an adequate reserve of men and
equipment. Although the plans are still in
a formative stage tentative letters have been
drawn up to be sent to the engineering so-
cieties should necessary authority and funds
be obtained.

The committee will be continued and will

increase its membership by admitting such
as may become interested in the movement.
It will continue the study of military engineer-
ing by lectures and discussions so that when
the time comes for the War Department to

propose a definite plan the society will be in

a position to co-operate immediately.
The War Department now maintains lists

of reserve officers for volunteer troops. Engi-
neers who have had military training in col-

lege or experience in the army or in the na-
tional guard may enroll themselves on the
reserve list of engineer officers by passing a
regular examination- in military and engineer-
ing subjects in accordance with general order
54. Several members of the Western Society,
including Capt. L. S. Marsh, First-Lieut. H.
S. Baker, assistant city engineer of Chicago;
D. A. Tomlinson, assistant engineer of the
Chicago & Western Indiana Railroad, and
C. C. Saner, assistant engineer, city of Chi-
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cago, are members of Company A, of the First

Battalion of Engineers of the Illinois National
Guard.

Lieut-Col. W. V. Judson, of the U. S. Engi-

neer Corps addressed the society on "Engi-
neering in War," describing the various duties

of the army engineer in service. Colonel Jud-

son was a military attache with the Russian

apmy daring the Russo-Japanese war and en-

tertained the society with some extremely in-

teresting information. His talk was illus-

trated by a large number of slides showing
actual war scenes during the far eastern con-

flict as well as "good practice" in military

engineering work.
About 225 men attended the meeting. The

meetings for the past year have averaged
well above the 200 mark.

made with O. T. Boyd, division passenger
agent, Pennsylvania Railroad, 263 Fifth Ave-
nue, New York City.

Some papers to be read at the convention

have already been received and others are

promised. Thursday, May 13, has been set

aside as Superintendent's Day. The question

box will be taken up and general waterworks
topics will be discussed.

Wisconsin Student Exposition

Attracts Large Attendance

The exposition g^iven by the students of the

University of Wisconsin, which was held at

Madison, March 25, drew an attendance of a

Connecticut Board of Health Seeks

Control over Stream Pollution

Broad powers in controlling the discharge

of sewage into the inland and tidal waters of

Connecticut are granted to the State Board of

Health in a bill now before the Legislature.

By the terms of the proposed act the board

of health may make and enforce rules and
regulations and order works to be executed to

prevent the pollution of streams. An im-

portant provision vests the health board with
power to compel the operation of sewerage
systems and treatment works in a manner
which shall protect the public health. After

the passage of the act no sewerage system or

Plans for Removing Public Service

Commissioners Modified

According to press reports from an ap-

parently reliable source the evidence brought

out by the recent investigation of the New
York Public Service Commission for the first

district is not believed by Governor Whitman
to contain evidence which warrants the re-

moval of any of the present commissioners.

The same report states that the present plan

is to legislate both Public Service Commis-
sions out of existence and replace them by a

single commission of seven members, with

two additional members who will hold office

until the completion of the dual subway sys-

tem in New York City, and who will super-

vise that work. The present State adminis-

tration would, of course, name the new com-
missioners, and it has been rumored that Wil-

liam Hayward, formerly legal adviser to the

Governor, is slated for the chairmanship of

the new body.

In the meantime, Mr. Hayward has been
appointed by the Governor and confirmed by
the State Legislature to the vacancy created

ENGINEERS' EXHIBIT AT STUDENTS' EXPOSITION MODEL OF SEWAGE DISPOSAL PLANT

thousand. An endeavor was made to make
this exposition truly representative of the
various aims of the university and the civil

engineers were represented by exhibits that
included surveying instruments, a model of a
sewage disposal plant, a miniature railway,

a model of a water turbine, specimens of pav-
ing materials and other equipment and con-

struction lying within their field.

To Charge Royalty on Sand and

Gravel in Great Lakes
Regulations have been adopted in Ontario,

Canada, governing the leasing of sand and
gravel concessions in the Great Lakes. The
Minister of Lands, Forests and Mines may
grant licenses for the removal of these ma-
terials, allowing each licensee one dredge or
operating plant for a fee of $100. He may fix

a royalty rate per cubic yard and require a
plan of the area to be operated and a monthly
statement of operations. His agents are to

have full access to the concessions for pur-
poses of inspection and no sand or grravel may
be exported from the country without his

consent.

American Waterworks Association

Plans for Convention
The Hotel Gibson has been selected as the

headquarters of the American Waterworks
Association for its thirty-fifth annual conven-
tion, to be held in Cincinnati, Ohio, May 10-

14. The transportation committee has made
arrangements with the Pennsylvania Railroad
for a special train from New York. This will

leave 10.04 a. m., Sunday, May 9, and arrive
at Cincinnati 6.30 a. m., May 10. The regular
one-way fare from New York to Cincinnati is

118.68. Reservations on this train should be

auxiliary works may be built until the design

has received the approval of the State Board
of Health. The right of appeal to the su-

perior court from an order of the health board
is granted. The penalty for the discharge of

sewage without a permit is $500 and $50 for

each day the offence is maintained.

Chicago Votes $4,000,000 Bonds for

Municipal Works
At its election on April 6 the City of Chicago

approved bond issues for municipal work
exceeding $4,000,000. As a result of the de-

cision of the electorate $700,000 will be avail-

able for garbage plant improvements; $500,-

000 for the completion of a hospital ; $2,000,-

000 for fire and police stations; $600,000 for

bathing beaches and playgrounds; and $310,-

000 for dormitory and women's shelter house.

Illinois County Highway Men
Organize

About 100 Illinois county highway superin-

tendents met at Springfield, March 30 to April
2, in connection with the short course in high-
way engineering given by the State Highway
Commission. An organization of county high-

way .superintendents was effected at that time
with the following officers: President, R. W.
Osborn, Livingston County; vice-president, P.

B. Wilson, Williamson County, and W. Emory,
Peoria County, secretary-treasurer. The
State was divided into seven geographical dis-

tricts and a director was elected from each
district as follows: P. O. Thomas, St. Clair

County; G. C. Fairdo, Champaign County;
Edwin White, Sangamon County; E. R. Gates,
Du Page County; E. S. Mokinger, Fulton
County; Alexander Anderson, Ogle County and
George H. Brown, White County.

by the expiration of the term of Milo R.

Maltbie. The new commissioner was first

assistant to Governor Whitman when the

latter was District Attorney of New York.

There was a lively fight over the confirmation

of this appointment on the Senate floor. Re-

publican leaders defended the appointment by
saying that it was a return to the practice

of selecting men for their ability, inaugurated
by Governor Hughes in first forming the com-
mission. It has been pointed out that Mr.
Maltbie was one of Governor Hughes' first ap-

pointees to the Public Service Commission.

Asks Co-operation to Minimize

Openings in New Pavements
Marcus M. Marks, president of the Borough

of Manhattan, New York City, will hereafter

make public lists of streets which are about

to be paved or repaved. This is being done
in the expectation that those having, or about

to install, subsurface structures, will make all

repairs, alterations or installations promptly
after publication of the list and, in this man-
ner, prevent cuts in new pavements.

New Water Commission Appointed

for California

Under the law passed by the last legislature.

Governor Johnson of California on March 15

appointed a new water commission, consisting

of Irving Martin, A. E. Chandler and W. A.

Johnstone, which will have jurisdiction over

all water rights, irrigation problems and appli-

cations to appropriate water for all purposes.

It is hoped that with the powers given the
new commission it will be possible to untangle
conflicting water claims in the State and estab-

lish rights to better advantage than formerly.



Snow-Fighting Methods Clear New York's Streets

After Record April Storm
A 10-Inch Fall Last Saturday Almost Doubled the Former Mark of 5.5 Inches Recorded by the U. S. Weather
Bureau on April 9, 1907. Sewers and the Street Hydrants Were Used Effectively for Disposing of the Snow
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Typical Scenes on Upper
Broadway After Storm

1. Teams waiting to dump at

Broadway manhole.

2. Discharging load into sew-

er from bottom-dump wagon.

3 and 5. Clearing gutters

with hydrant streams.

4. End-dump cart at man-
hole.

6. Two carts discharging

simultaneousely.
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Imperial Valley Flood Protection

Inspected by Secretary Lane
Secretary Lane returned East from the Pa-

cific Coast by way of Yuma and Phoenix,
stopping off long enough to look over the gov-

ernment work in protecting Imperial Valley
from the flood waters of the Colorado, as well

as the reclamation service work on the Salt

River Project. In commenting on the Im-
perial Valley situation Mr. Lane pointed out

that the work now under the direction of Gen.
W. L. Marshall, one half of which is being paid

for by the Government and the other half by
the water users of the valley, would insure the

protection of the valley temporarily, and that

beyond the immediate needs the Administra-
tion has formulated no definite policy.

He referred to the fact that for the past

year engineers in the employ of the Federal
Government have been engaged in a prelimi-

nary survey of the upper river, but have as

yet made no report The final and permanent
solution of the problem of controlling the

Colorado, he intimated, iHay prove to be in the

construction of reservoirs in the upper reaches

of the river.

A plan is said to have been agreed upon for

the appointment of State commissions to select

the highway route.

Giant Blast at Quarry Required

Six Months' Preparation
The face of a limestone quarry near River-

side, Cal., owned by the Riverside Portland

Cement Company, was recently broken up for

convenient handling in a single gigantic blast

that utilized 60 tons of explosives and moved
between 125,000 and 135,000 tons of rock.

During the past 6 months a crew of men have

been constructing, behind the face of the

quarry, a T-shaped tunnel 500 ft. long in

whicti to place the powder charges. For two
weeks prior to the blast twenty men were en-

gaged in loading eleven wells spaced at inter-

vals along the tunnel line. The effect of the

explosion, it is reported, was to shatter a sec-

tion of the face of the quarry 160 ft. high and
900 ft. long, which will supply the cement
plant with enough limestone to last nearly a

year.

Big Demand for Space at 1916

Chicago Cement Show
It has been found necessary to secure the

First Infantry Armory in addition to the

Coliseum and the Annex for the Ninth Annual
Cement Show to be held in Chicago in Feb-

ruary, 1916. All the space available in the

Coliseum and the Annex was assigned to the

one hundred exhibitors who applied in time to

participate in the drawing, which would have

meant that forty exhibitors who had partici-

pated in the eighth show, as well as seventy

other applicants for space, could not be ac-

commodated. Arrangements were made, there-

fore, to rent the armory. The show will open

Feb. 12, 1916, which a change from the date

originally set, and will close Feb. 19.

Conference Discusses Route of Pro-

posed Dixie Highway
A conference to decide upon the route of

the proposed Dixie Highway between Chicago

aad Miami, FJa.,, wafi held at CHattanfioga,

April 4. Governors of a number of the south-

em States were present and there were large

delegations from the cities through which the

new road will pass.

President Wilson sent to Congressman Moon,
of Chattanooga, the following telegram, which
was read at the conference:

"May I not through you convey my cordial

congratulations upon the inauguration at
Chattanooga to-day of the Dixie Highway, pro-

jected to run from Chicago to Miami? Such a
highway will be of the greatest importance
alike to the people of the East, the South and
the Middle West, and I shall watch its progress
toward completion with the greatest interest"

River'on the Rampage Plays with

Concrete Road
Flowing at an estimated rate of 40 mi. per

hour, the Ohio River recently overflowed near
Evansville, Ind. Lying in the path of the
turbulent waters was the Henderson road
paved for 1300 ft. with a reinforced-concrete
pavement, 15 ft. wide, with expansion joints

every 30 ft. The accompanying photographs
show how the huge slabs of concrete pave-
ment were lifted by the raging water and car-

Plan Improvements to Prevent Sub-

way Accidents in New York
To safeguard against an accident similar

to that which occurred in the New York City

subway, Jan. 6, and which was described in

this journal Jan. 9, the Public Service Com-
mission of the First District, New York, has
directed its counsel to prepare an order to the

Interborough Rapid Transit Company em-
bracing the following requirements: A sepa-

rate and complete telephone system to be in-

stalled with telephone stations at frequent in-'

tervals along the roadway between stations;

an improved lighting system to be installed

throughout the subway, so arranged that, in

case of failure of one source of supply, another

HUGE 30-FOOT SLABS OF REINFORCED-CONCRETE PAVEMENT AFTER BEING SUBJECTED TO SEVERE TEST

ried to one side of the road. One slab was
moved 30 ft. and did not disclose' a crack as a

result of its rough handling. Seven others

were more or less tumbled about without the

slightest damage and four more showed slight

transverse cracks, due to the fact that when
they fell to place off the roadbed they did not

lie level.

Organize to Clean Chicago

Plans for cleaning Chicago were outlined

last week at the first business meeting of the

Clean Chicago Federation, a new organization

which proposes to rid the air of smoke, the

streets of dirt, the city of vice, in other words
make Chicago as near clean as human agency
can. It is the aim of the federation to enlist

a membership of 200,000 to carry out its plan.

With this membership any candidate for office

will have to stand for decency, it is argued,

if he is to be given the vote of the members.

will automatically take its place; to install an
additional, independent source of power supply
for operating the ventilating fans; power,
signal and light cables to be rearranged in

manholes so as to guard against a break-
down in one class of cables being communi-
cated to another; ventilating outlets for exist-

ing subway manholes to be installed where
required and additional ladders and stairways
from the subway to the street through exist-

ing ventilating chambers to be installed for
use as emergency exits.

Toronto Good Roads Convention

Attracts Attendance of 2000

Two thousand delegates from the United
States and the Dominion of Canada were pres-

ent at the Canadian and International Good
Roads Association Convention at Toronto,
Ont, March 23.

Canada to Operate National Trans-

continental Railway

The Canadian Government will at once, it

is stated, begin operating the National Trans-
continental Railway, which extends from Monc-
ton, N. B., to Winnipeg, Man., a distance of

1800 mi. The Grand Trunk Pacific Railway,
for which the line was built, has declined to

lease or operate it, on the ground that the
terminals in Quebec are not finished, and that

the road is otherwise incomplete.

Water Turned into New San Diego

Supply Conduit

Formal opening of a $135,000 extension of

the San Diego Water Supply system took

place Mar. 27 when Mayor O'Neal of that city

opened the conduit intake at the mouth of

Morena Gorge. The work has involved the

construction of a 6V4 mi. conduit along Cotton-

wood Creek between two dam sites in the sys-

tem. The conduit has a capacity of 40,000,000

gal. per 24 hr. and was found to be necessary

after the completion of other parts of the sys-

tem, because of the heavy percentage of the

flow lost in seepage when the water followed

the natural channel.

" It Pays to Advertise "

Among replies to its advertisements the
Pelton Water Wheel Company, of San Fran-
cisco, has received the following remarkable
letter

:

Pelton Wheel & Electrical Co.,

San Francisco, Calif.

Dear Sirs:

Mr. Pelton I have discovered a new force,

the sculler of physical force never would dream
of.

Wheel six feet in diameter, one hundred
pound power with unlimited speed. Would
that give force enough to supply several hun-
dred burners for electric light? ' ,.

I fully understand the velocity when you
increase your speed you loose your force.

Yours truly.

Officials and Engineers Indorse

Illinois Waterway Bill

A public discussion of the Illinois deep
waterway bill which calls for the immediate
improvement of the waterways of the State by
constructing an 8-ft. channel, using the Illinois

and Michigan canal and the Illinois River, was
held at Springfield, March 24. This bill is
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advocated by Governor Dunne and was in-

dorsed at the meeting by the following speak-

ers: Attorney General Lucey; United States

Senator Lewis; Lyman E. Cooley, consulting

engineer of the Chicago Sanitary District;

E. J. Kelly, assistant chief engineer of the

Chicago Sanitary District; and Leroy K. Sher-

man, member of the Rivers and Lakes Com-
mission.

Pumps Begin to Unwater Huge
Cofferdam for 1000-Foot Pier

Unwatering the cofferdam for the shore end
of the new Forty-sixth Street pier, New York
City, was begun on March 29. This structure,
which was described in the Engineering
Record of July 18, 1914, page 68, is one of the
deepest large unbraced cofferdams ever con-
structed. It is roughly 800 x 250 ft. in plan,
and will be pumped to an elevation 44 ft. below
mean low tide. One No. 10 >;entrifugal pump
of 2500 gal. capacity had taken the water
down about 7 ft. below low tide on April 6.

Pumping is proceeding slowly, this pump be-
ing run only sixteen hours a day, in order
that the behavior of the cofferdam may be
closely watched. The steel sheeting is driven
to rock at all points, and the rock is overlaid
with stiff blue clay. Excellent material was
found for filling the cofferdam, and the maxi-
mum leakage so far observed is only about
600 gal. per minute.
A raft 36 ft. square containing three solid

courses of timber is being built to float the
second-stage pumps. Two 1000-gal., and one
450-gal. electrically driven pumps will be
mounted on this raft to complete the unwater-
ing. The pump now being used is mounted on
stone banking inside the river arm of the
coffer. This is supplied with steam from a
floating driver tied up along the cofferdam.
Unwatering will probably be finished and work
begun in the cofferdam in a month.

Adopt Society of Mechanical Engi-

neers Boilers Specifications
Boiler specifications prepared by the Amer-

ican Society of Mechanical Engineers, as-
sisted by a joint committee of the American
Boiler Manufacturers' Association and the Na-
tional Tubular Boiler Association were re-
ported on and unanimously adopted at a meet-
ing in Pittsburgh March 29. Ways and
means were discussed for promoting them and
inducing the various States to adopt them.

Lake Keechelus Dam Breaks
The Government dam impounding the wa-

ters of Lake Keechelus, just east of the sum-
mit of the Cascade Mountains in Washington,
broke March 26. The water goes into the
Yakima River and flows past the towns of
Easton, Ellensburg, North Yakima and smaller
communities along the Yakima Valley. The
river was able to hold the water that poured
into it and the Chicago, Milwaukee & St. Paul
Railway, which would be the heaviest suflTerer
by a flood of the upper Yakima River, says
the situation is not alarming—that not even
wagon bridges will be lost. The dam has been
in service a number of years.

Miraflores Purification Plant in

Service at Panama
The new filtration plant at Miraflores, in

the Canal Zone, the largest and most com-
plete purification plant in Central America,
was placed in service on Sunday, March 14.
All water supplied to the Canal villages south
of Paraiso and the city of Panama, according
to the "Canal Record," is now purified at this
plani, after being pumped from the Chagres
River at Gamboa. The water passes first
through 3. process of aeration, followed by
coagulation, sedimentation and filtration,
after which it is treated with hypochloride
of lime.

Georgia Plans Conference on Sani-

tary Engineering
In an effort to create throughout Georgia

an appreciation of the importance of sound
doctrines concerning water supply and sewer-
age a State conference, to be held at the Uni-
versity of Georgia, in Athens, on April 19 and
20 has been arranged by Prof. C. M. Strahan.
This is a new form of university extension
effort to which the Georgia institution is al-

ready committed \» agriculture and road-
building. Among those who will deliver ad-
dresses are Leo Hudson, consulting engineer,
of Pittsburgh; Leonard Metcalf, of the firm
of Metcalf & Eddy, Boston; C. C. Hommon
and P. H. Norcross, of Atlanta; and Roy C.
Werner, analyst of the State Board of
Health.

Chicago Engineers Discuss Their

Commercial Welfare
Relations to the engineering profession of

commercial and financial organizations and
of the opportunities for mutual service were
discussed at a recent meeting of engineers
who are members of the Chicago Association
of Commerce. It was suggested that the Asso-
ciation would materially promote the interests
of its engineering members by having on file

at headquarters information relating to qual-
ifications for certain classes of work, and be-
ing prepared to advise inquirers accordingly,
and thus bring the members of the profession
in Chicago more prominently before the public
of the United States and Canada.

It was also noted that while the engineers
in Chicago maintain societies and clubs of a
professional nature and those for social pur-
poses, there is no organization in Chicago for
the express purpose of promoting the commer-
cial welfare of engineers. It was contended
that this service might be performed by the
association while subserving the interests of
manufacturers, distributors and professional
people other than engineers.
While discussing the merited honors con-

ferred upon Colonel George W. Goethals and
Colonel William C. Gorgas, attention was
called to the splendid service given by the late

Colonel David DuB. Gaillard, and the sugges-
tion was made that recognition should be given
to him and his family for the sacrifices en-
dured while engaged in the great work at
Panama. _ Resolutions will be submitted to the
President of the United States, and members
of Congress, as a memorial to him.

Week of Celebration to Commem-
orate Canal Opening

To fittingly commemorate the opening of the

Dalles-Celilo Canal, which removes the last

barrier to the free navigation of the Columbia
River and its tributaries, from the Pacific

Ocean for 500 miles inland, a series of celebra-

tions, extending from Lewiston, Idaho, to As-
toria, Oregon, will be held during the week of

May 3-8, 1915.

Install Liquid Chlorine Plant at

Sacramento Intake

A liquid chlorine plant was put in opera-
tion on March 4 at the intake of the city water
supply for Sacramento, Cal., and, pending re-

adjustment of the dose when culture tests have
been made, the initial rate of charging was one
part of chlorine per 4,000,000 parts of water.
The charging plant consists of three units

housed in corrugated iron sheds and placed
over the intake in the Sacramento river. The
equipment was supplied by the Electro Bleach-
ing Gas Company, of New York.
The purification plant is a temporary ex-

pedient and is provided for immediate relief

from the high typhoid bacteria content of the
river water. G. H. Wilhelm and Prof. Charles
G. Hyde are preparing plans for new city

water-supply and sewage-diaposal systems, and
it is expected that permanent changes will be
made as soon as feasible. Advance reports
of the investigations being made by these two
engineers are to the eflfect that a single dis-

tributing system will be recommended for

Sacramento instead of separate systems for

domestic and high-pressure uses, as first sug-
gested. It is now proposed to increase the

pressure in the business section from 45 to 75
or 80 lb. per sq. in., and from 60 to 65 lb. per
sq. in. in the residence district.

News of Engineering Societies

The Engineers' Club of Trenton has rented
rooms in the Trent Building for a headquarters
of the club.

The Southwestern Waterworks Association
will hold its annual convention at Galveston,
Texas, June 14-16.

The National Fire Protection Association
will hold its annual meeting a^ the Hotel Astor,
New York City, May 11-13.

The Rochester Engineering Society heard
E. J. Mehren, editor of the Engineering Record,
speak on "The Making of a Technical Journal"
at a meeting held in that city April 9.

The Associated Engineering Societies of St.

Louis held a joint meeting in that city April 7.

Edward E. Wall, water commissioner of the
city, spoke on "The Future Water Supply of

St. Louis."

The Canadian Society of Civil Engineers
heard a paper on "Edmonton's Tunnel Sewer-
age System," by A. J. Latornell, read by Prof.

E. Brown at a meeting held in Montreal April
8. The subject was illustrated by lantern
slides.

The Brooklyn Engineers' Club heafd a paper
by M. H. Freeman and J. F. Sanborn on "Grout-
ing the Shafts, Tunnels and Other Structures
of the Catskill Water Supply System" at a
meeting held in that borough of New York
City April 8.

The Engineers' Section, Chicago Association
of Commerce, will be addressed April 23 by
C. E. Drayer, of the New York, Chicago & St.

Louis Railroad Company and chairman of the
publicity committee of the Cleveland En-
gineers' Club. His subject will be "Engineer-
ing Publicity."

The Colorado Association of members of the
American Society of Civil Engineers will hold
a meeting in Denver April 10, which will be
preceded in the afternoon by a visit to the
Colfax-Larimer Viaduct, now in the course of
construction. H. S. Crocker, consulting en-
gineer in charge of the work, and his assistants
will act as hosts. Charles V. Fades, of the
Standard Asphalt & Rubber Company, Chicago,
will address the evening gathering on "Water-
proofing and Insulation."

The Efficiency Society of America was in-

corporated at Columbus, Ohio, April 2, by
G. E. Burroughs, L. B. Passmore, Grover
Schaible, Anthony Golubich and H. B. Hatch,
of Cleveland and Pittsburgh, in behalf of a
charter membership association of some 1500
technical and commercial men resident in

Canada, the United States, Mexico and South
America. The objects for which the society
has been formed are to promote questions re-

lating to administrative, productive and com-
mercial efficiency; to promote questions re-
lating to domestic and foreign trade, with
especial reference to trade expansion and en-
gineering construction opportunities for the
individual, professional, technical and business
man, and to maintain a free information and
statistical exchange for the use of the mem-
bers. The society will publish a monthly and
weekly journal, first issue to appear May 1.

Personal Notes
Homer Hamlin, city engineer of Los

Angeles, Cal., has resigned.

John J. Collins has been appointed commis-
sioner of street cleaning of the Borough of
Richmond, New York City.



476 ENGINEERING RECORD Vol. 71, No. 15

Spire Pitou, Jr., has succeeded Lewis Nixon
as commissioner of public works of the
Borough of Richmond, New York City.

H. C. Kittredge, of Rochester, N. Y., has
been engaged as consulting engineer on the
new waterworks system of Oakfield, N. Y.

Edward M. Bigelow has resigned from the
oflSce of highway commissioner of the State of
Pennsylvania. He was appointed to this oflSce

in 1911.

E. A. Bonney has assumed the office of con-
salting engineer of the New York State high-
way department, succeeding George A.
Ricker, resigned.

W. H. Boeh has been appointed county sur-
veyor of Hamilton County, Ohio. He suc-
ceeds Clinton Cowen, recently appointed State
highway commissioner.

Samuel D. Foster has resigned from the
office of chief engineer of the Pennsylvania
State Highway Department. He was ap-
pointed to that office in June, 1911.

S. Wiley Wakeman, until recently with the
New York Shipbuilding Company, Camden,
N. J., is now general superintendent of the
Fore River Shipbuilding Company, Quincy,
Mass.

Hurlbut S. Jacoby, formerly chief engineer
of the Standard Steel Construction Company
at Welland, Ont., has been appointed instruc-

tor in civil engineering at Pennsylvania State
College.

W. A. Calhoun, consulting engineer of the
Southwestern Kentucky Electric Railway,
Light & Power Company, has been appointed
a member of the park commission of Pa-
ducah, Ky.

H. M. Sharp has been appointed construc-
tion deputy by Clinton Cowen, the newly ap-
pointed commissioner of State highways of
Ohio. Mr. Sharp was formerly connected with
the Kelly Construction Company of Bryan,
Ohio.

F. D. Huntington has been elected vice-

president of the John W. Cowper Company,
engineers and contractors, of Buffalo, N. Y.
Mr. Hunting^ton was formerly connected with
the English contract department of the J. G.
White Companies, and more recently with the
Brazil Railways.

Alexander Robertson, assistant to the presi-

dent of the Missouri Pacific Railway, has
been appointed to the position of chief operat-
ing official. E. J. Pearson, whose appointment
to the first vice-presidency of another line is

announced elsewhere in these columns, for-
merly had charge of this department.

J. G. White & Company, of New York, have
been retained as consulting engineers by the
Public Service Commission of the First Dis-
trict, New York, to work with the engineering
department of the commission in perfecting
some new system of ventilation for the sub-
ways now under construction in New York
City.

Clifford B. Moore has been appointed con-
salting engineer of the Borough of Queens,
New York City, succeeding Foster Crowell,
whose death was announced in this journal
April 3. Mr. Moore was in charge of the
borough topographical bureau previous to this
appointment, and before that was connected
with the Croton Aqueduct Commission of
New York City.

T. J. Wyche, chief engineer of the Western
Pacific Railroad, has been appointed assistant
general manager, with headquarters at San
Francisco. Mr. Wyche was appointed to the
position of chief engineer in 1910. Previous
to that he was construction engineer on the
Union Pacific and had charge of railroad con-
struction costing several million dollars.

H. L. Bowlby, State highway engineer of
Oregon, has resigned, but will be retained by
the State to continue in charge of the work
in Hood River County. He will also have
charge of the settlement of all disputes for
work done under his direction in Columbia,
Clatsop and Jackson Counties. He was ap-

pointed to the office of State highway engineer

in June, 1913.

John E. Bowe, formerly commissioner of

street cleaning of the Borough of Richmond,
New York City, has been appointed assistant

commissioner of public works of that borough.
Mr. Bowe was deputy commissioner of the

Department of Water Supply, Gas and Elec-

tricity of the city of New York, in charge of

the Richmond Borough office previous to his

appointment as street-cleaning commissioner.

E. L Cantine has succeeded H. L. Bowlby
as State highway engineer of Oregon. Mr.
Cantine, previous to this appointment, was
engaged in an engineering and contracting
business in Portland, Ore. He has practised

as an eng:ineer since 1887, having been grad-
uated in that year from the University of
Illinois. A great part of his work has been
in connection with the location, design and
construction of railroads.

Mahlon Averill and Howard B. Matthews
have become associated under the firm name
of the Averill-Matthews Company, for the pur-
pose of doing a general contracting business,

with offices in the Essex building, Newark,
N. J. Mr. Averill, who is president and gen-
eral manager of the company, has been asso-

ciated with John W. Heller, a contractor of
Newark. Mr. Matthews, who is secretary and
treasurer, was once an assistant engineer in
the U. S. Reclamation Service and has re-

cently been connected with the work of the
Pearson Engineering Corporation in Spain.

H. A. Bayfield, who was for four years
superintendent of dredges for the Department
of Public Works of Canada, in British Colum-
bia waters, has been appointed principal assist-

ant engineer of the harbor development work
being carried on by the Department of Rail-
ways and Canals at Port Nelson. He is now
in Ottawa, superintending the design and
construction of additional equipment for this

development. When this is completed he will

take up headquarters at Port Nelson, where
his work will consist of looking after the sev-
eral dredges and other mechanical equipment
in use on the project.

John W. Cowper has resigned from the
office of vice-president of the Lackawanna
Bridge Company of Buffalo, to become presi-

dent of the recently incorporated John W.
Cowper Company, which will engage in a
general enpneering and contracting business,
with offices at the Fidelity Building, Buffalo,
N. Y. Mr. Cowper has practised as an engi-
neer since 1888, and has done considerable
work in connection with railroad construc-
tion and steel erection. In 1894 he was engi-
neer for James Stewart & Company, engaged
on the erection of the buildings for the plant
of the British Westinghouse Electric & Man-
ufacturing Company in Manchester, England.

William D. Uhler, formerly principal assist-

ant engineer of the Bureau of Highways of
the city of Philadelphia, has been appointed
chief engineer of the State highway depart-
ment of Pennsylvania, succeeding S. D. Fos-
ter. Mr. Uhler started in engineering work
in 1890 in the service of the Lehigh Valley
Railroad. From that time until 1904 his

activities were principally confined to railroad

work. During that year he was appointed
roads engineer of Carolina County, Md., in

which office he remained until 1908, when he
was appointed second assistant to the chief

engineer of the Maryland State Road Com-
mission. He was appointed to his office in

the Philadelphia highway bureau in 1912.

Edward J. Pear.son has been elected first

vice-president of the Texas & Pacific Railway,
with headquarters at New Orleans. Mr.
Pearson was graduated from Cornell Univer-
sity in 1883 and entered the service of the

Northern Pacific as an assistant engineer on
construction work. In 1885 he became super-

visor of bridges, buildings and water supplies

on the Minnesota division of the same rail-

road, in which capacity he served for a period
of five years. He attained the grade of prin-

cipal assistant engineer on the Chicago &
Northern Pacific and Wisconsin Central lines

in 1892, and in 1894 joined the operating de-

partment as superintendent of the Missouri

& Yellowstone division. He became chief en-

gineer of the Northern Pacific in 1904 and

in 1911 was elected first vice-president of the

Missouri Pacific.

Obituary Notes

William Hunter, chief engineer of the

Philadelphia & Reading Railway, died in

Philadelphia, April 3. He entered the railway

service in 1872 as a chainman in the employ

of the company of which he subsequently be-

came chief engineer. In 1876 he engaged for

a brief period in mining work, and in 1877

as a level man, and later as division engineer

on the location and construction of the Pitts-

burgh & Lake Erie Railroad. He returned to

the Philadelphia & Reading in 1878 and re-

mained in its service continuously until, in

1900, he attained the grade of chief engineer.

Francis Hopkinson Smith, engineer, author

and artist, died April 7, in his seventy-seventh

year, at his home in New York City. Al-

though Mr. Smith was best known in later

years for his literary efforts, his first book did

not appear until after his forty-fifth year, at

which time he had already accomplished much
in engineering work. His early activities

were confined chiefly to the construction un-
der contract with the Government of seawalls,

breakwaters and other works around New
York harbor and Long Island Sound. Among
other structures he built the Race Rock light-

house and the foundations for other light-

houses, the Governor's Island seawall, break-
waters at Bridgeport, Stonington, Port Jef-

ferson and Block Island, and the jetties at the
mouth of the Connecticut River. He also built

the waterworks systems at Mount Vernon,
N. Y., and at Fishkill and Matteawan (now
Beacon) . He was elected an associate of the
American Society of Civil Engineers in 1892.
His best known book dealing with engineering
work is "Caleb West, Master Diver," which
tells of the construction of a lighthouse.

Civil Service Examination
Examinations Previously Announced

See Eng.
Date Record

April 14—Civil engineer and drafts-

man, ship draftsman,
Navy Department; me-
c h a n i c a 1 draftsman,
topographic draftsman,
Panama Canal service;

engineer, Indian serv-

ice. United States Feb. 6
April 28-29—Surveyor-draftsman, U. S.

Government service;
salary $1200-$1500 Mar. 20

May 1—Utilities Investigator,

State of Illinois; salary

$100 to $150 per month..April 3

Business Notes
Douglas F. Stevens, superintendent of the

Acme Brick Company, Cayuga, Ind., has been
elected vice-president of the Illinois Clay Manu-
facturers' Association.

The Chesapeake Iron Works, of Baltimore,
and the Lauer & Harper Company, of West-
port, Md., have consolidated and will be known
liereafter under the name of the former con-
cern. The enlarged company will devote itself

principally to the design, manufacturing and
erection of steel structures of all kinds.

J. P. Rapp, steel wheel specialist, has re-

signed from the Forged Steel Wheel and allied

companies and has been appointed vice-presi-

dent of the Gulick-Henderson Company, of
Pittsburgh, Pa. Mr. Rapp assisted C. T. Shoen
in developing his car wheel and has been con-
nected with the industry since its inception.
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Few Men Needed in Alaska

ATTENTION is called to the comments
of the Secretary of the Interior on the

chances for employment this year on the

construction of the Alaska railroad, quoted

In part on page 482. The work done this

year will be largely of a preliminary nature.

There are not sufficient funds available for

extensive construction, and the conditions

are so radically different from any en-

countered before that it would be unwise to

undertake too much at first. Therefore,

there will be employment for only a few,

and these few are to be high-grade engi-

neers. The Engineering Record has re-

ceived numerous inquiries as to the oppor-

tunities for employment on the work, and
there have been rumors of a stampede to

Alaska. This would be the height of folly,

because thM-e is little other employment to

be had, and the facilities for getting back

to the United States in the fall are decidedly

limited.

New York's Road Material Survey

THERE is more to New York State's

survey of road-making materials, der

scribed on page 488, than the* mere plotting

of the locations of sand banks and rock

ledges on topographic maps. Viewed in its

larger aspects it is a move to co-ordinate

the work of the testing laboratory and the

field office to the end that definite informa-

tion may be available not only as regards

the position and quantity but also the

quality of the State's highway construction

resources. This can have but one result

—

improvement in the quality of road con-

struction. New York State's highway sys-

tem covers such a great area that in the

construction of roads, especially in the sec-

tions distant from the large cities, de-

pendence must be placed to a large extent

on the materials which are available near
at hand. There arises, therefore, an im-

portant economic problem in the selection

of the type of pavement to be specified.

In some places, for example, where the high-

way commission wishes to construct a con-

crete road, a reference to the permanent
records of the survey may show that no
local concrete materials of acceptable qual-

ity are to be had. Thus the survey data
form a useful basis in reaching a quick de-

cision as to the character of construction to

be specified. Especially in concrete road

construction have highway engineers come
to realize the importance of sand of suitable

quality. It is practically impossible to pass
judgment on sand by a mere visual inspec-

tion. Compressive tests of concrete cubes,

however, are a reliable criterion. It is in

this phase of the work that the testing

laboratory at Albany and the field offices

can do effective team-work. Even experi-

enced men have been known to select as a

suitable sand for road work material in

which the grains are coated with a mineral

or clay covering, impossible of detection

by the eye, but which, nevertheless, pro-

duces a concrete of inferior quality. The
usefulness of the survey records extend be-

yond the preliminaries and the award of a

contract, for they are valuable also in con-

nection with maintenance work. The road-

material survey, therefore, is well worth

while, and deserves the time being given

it by various highway departments.

Restoration of Edison Buildings

SINCE early in December the Edison

plant at West Orange, N. J., has right-

fully occupied a most prominent place in

the eyes of the engineering world. Tried

by a test of the utmost severity, the con-

crete buildings came through in remarkably

good condition, although not without severe

local damage. To throw the behavior of

the structures into proper perspective a

few of the outstanding facts may be briefly

rehearsed. There was no collapse except of

two floors at the end of one building ; in one

place, though wall columns failed so that the

span between sound supports was 75 ft.,

the integrity of the four-storied structure

above was not affected; in another case

there was a similar span, safely carried,

with two floors above, while in a third there

was a drop of 14 in. at a failed column

without collapse of the structure. As a

result of this toughness of the frame, which

seems hardly possible of duplication in any

other structural material, the salvage of

non-burnable contents in the concrete build-

ings was very high, running, for the ma-

chinery, about 98 per cent. Striking as

this experience was, it is questionable

whether the concluding chapter, the repair

work, is not of even greater engineering

interest. To comprehend clearly the char-

acter of the destruction, the reader should

refer to the article in the Engineering

Record of Dec. 19, 1914, which showed
clearly the effects of the fire on the concrete

members. On page 503 of this issue will

be found a complete account of the restora-

tion work. In every case, except where
total collapse occurred in one corner, dam-
aged members have been repaired and

—

most remarkable of all—members badly

deflected through failure of their support-

ing columns have been jacked back to place

and restored. While every precaution

should be taken not to subject any structure

to a repetition of such a severe fire test,

there is an added feeling of confidence in

concrete from knowing what it can endure

and to what extent repairs are possible.

The fire taught much as to details of con-

struction, and should result in improvement
in minor respects. Of course, the overshad-

owing lesson was—and its importance is so

great as to bear repetition—that a non-

burnable frame does not make a fireproof

structure. Fire-protected door and window
openings, fire walls and automatic sprink-

lers are needed even though the frames
cannot be consumed by fire.

The Reward of Carefulness

IN NO FORM of construction more than
in the building of a concrete road does

strict attention to details bring a greater
reward. In fact, it is the seemingly minor
features of the day's work which must be
handled with painstaking care if the pave-

ment is to stand the test of time. Insist-

ence on the use of accurately calibrated

boxes for measuring concrete aggregate in-

stead of ordinary wheelbarrows, a mini-
mum mixing period of 1^/2 min. for each

batch of concrete, the washing of all sand
used, the placing of plenty of coarse aggre-

gate near joints to prevent wear, the sub-

stitutiop of an 18-in. gravel base for an old

macadam foundation—these are a few of

the construction details to which the State

Highway Department of Connecticut attrib-

utes the excellent condition of the Milford
Turnpike described on page 480. The fact

that only one fine crack has developed in

a pavement 4% miles long after almost a

year's service is an evidence of the quality

of the work. It should be noted, however,

that the concrete is reinforced with wire
mesh and that tar-paper expansion joints

occur every 30 ft.—two features which
would naturally prevent temperature

stresses from making themselves manifest.

When the work was begun last summer
the aim was to produce a model piece of

construction. The results of an inspection

of the surface after a year's use justify

the belief that this result has been ac-

complished.

Traction Trusses

A COMPARATIVELY recent develop-

ment in structural design is the use of

traction trusses or girders in modern long-

span bridges. The article by C. A. Norton,

on page 492 of this issue, describes the

general types of trusses used in the new
Quebec bridge to solve the problem of ade-

quate provision for the transfer of longi-

tudinal forces to the main trusses and
bracing. The location of the expansion
joints in the floor system and the selection

of the best position for these traction

trusses are points in the design of such
long structures which require careful con-
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sideration. This problem of proper provi-

sion for traction stresses has been met in

a somewhat similar way by Mr. Lindenthal

in the design of the new Hell Gate arch

now being erected over the East River.

In the Engineering Record of Sept. 12,

1914, page 298, will be found a general de-

scription of the horizontal plate girders

used at the two points of this bridge where

the floor intersects the curving lower chord

of the arch. It is evident that these girders

serve a purpose similar to that of truss 1

in the Quebec bridge, in transferring the

longitudinal traction forces to the main

trusses. A notable difference in the con-

struction, however, is found in the use of a

horizontal traction girder for the Hell Gate

arch, and of a diagonal traction truss,

which induces bending in the main track

girders, in the case of the Quebec bridge.

It is evident that such problems are of a

special nature and must be solved accord-

ing to the particular requirements for de-

tailing the connections to the main trusses

and bracing in each type of bridge. This

is pointedly shown by the fact that the

new long-span bridge over the Ohio River

at Sciotoville will contain horizontal trac-

tion girders at each panel point, thus dis-

tributing the longitudinal forces to the main

trusses at points about 38 ft. apart, and

avoiding large local concentrations.

work in Parliament after the war will prob-

ably be so great that the question of rivers

protection and sewage disposal will be side-

tracked for many years.

Royal Commission on Sewage Dis-

posal Submits Final Report

IN submitting its ninth and final reports

early this month the Royal Commission

on Sewage Disposal, of Great Britain, has

brought to a conclusion an inquiry which

has extended over a period of sixteen years.

The ninth report deals with two general

subjects—the discharge of manufacturing

wastes which for any reason can not be

taken into sewers and the discharge of do-

mestic refuse in rural areas. The final re-

port, issued simultaneously with the ninth

report, is a recapitulation of the commis-

sion's main conclusions which have already

been published. Of the nine reports issued

four deal mainly with the purification of

domestic sewage discharging into streams,

two with the discharge of sewage into tidal

waters, and three with the discharge of

manufacturing effluents. Of the relative

value of the many ramifications of the com-

mission's work it is difficult to judge, but

undoubtedly one of the outstanding features

was the adoption in the eighth report (see

Engineering Record, Dec. 28, 1912, page

711) of a general standard for effluents dis-

charging into streams. This standard was

based upon the assumption that no nuisance

will be created if stream water normally

takes up no more than 0.4 part per 100,000

dissolved oxygen in five days. For the

treatment of trade wastes, dealt with in the

ninth report, there are prescribed standards

of purity which should be a guide to ad-

ministrative authorities and a security to

manufacturers in regard lo the extent of

their obligations. It remains now to put

into effect laws embodying the commission's

recommendations. As the "Surveyor"

points out in discussing the report, if action

is not taken immediately the amount of

An Experiment in Instruction

BEGINNING with the second semester

this year the Massachusetts Institute

of Technology started, as an , auxiliary

measure, a promising scheme of individual

instruction. The increasing number of

students has in most schools outstripped the

increase in the number of instructors to

such a point that the classes themselves,

while possibly not unwieldy, certainly do

not allow that individual attention which

was so prominent in the earlier days of our

technical schools. Even if the sections be

small an instructor who has, instead of

three large ones, six small ones would be

seriously overburdened by trying to give

attention to his students outside of the

class hours. It is true that in order to get

at the individual pupil effectively small sec-

tions are necessary. This is especially the

case in mathematics, and one of the reasons

why the instruction in that subject at the

United States Military Academy is so

thorough and effective is because the cadets

are taught in very small groups. The
Massachusetts Institute of Technology has

an exceptionally high ratio of instructors to

students, but this merely signifies that there

is an immense amount of instructional work

in a very great variety of courses, and does

not imply that instruction can be individual-

ized sufficiently to get results which will

satisfy a conscientious instructor.

The new scheme had its origin in the in-

terest of the alumni and is the good work
of the Technology Club of Rochester, N. Y.

The scheme is to have available at a certain

hour and place advisers to discuss personally

with the students the particular things

which puzzle them. Instructors for this

work have been chosen not only on account

of their capacity as teachers, but for their

ability to meet the students in a real spirit

of fellowship so as the more effectively to

help them over the difficult places. It is, in

a measure, a modification of the tutorial

system, but with this difference—the aid

given to the student is in addition to his

ordinary courses of instruction, to fill up

the gaps, as it were, that are left in in-

structing students in too large groups.

It may be objected that such advice out-

side of class hours is not part of the func-

tion of the professor giving the course.

There is truth in the objection, but the two

chief difficulties are these: The professor

may clear up only a part of the problem,

and the student may be diffident about ask-

ing him the same question over again.

Secondly, the professor in his consultation

period may be surrounded with so manj'

questioners that he cannot give adequate

attention to each. So far four of the

younger men of the instructing staff are

meeting the students, and in order that the

best results may be secured the conferences

are of the most informal character, re-

sembling rather meetings between fellow

students than between teacher and pupil.

If the students will avail themselves of

the opportunity thus offered the scheme

should be of great assistance. One is in-

clined to think that the experiment would

work best on a somewhat larger scale, so

that it would be an entirely usual and in-

conspicuous thing for the student thus to

seek aid in his difficulty. However, even

on the very modest scale now undertaken it

is a useful experiment in education.

A Bitter Lesson in Government

Railroad Building

THE OPERATION by the Canadian Gov-

ernment of the National Transconti-

nental Railway, extending from Winnipeg,

Man., on the West, to Moncton, N. B., on the

East, 1805 miles, is very probable by reason

of the refusal of the Grand Trunk Railway

to carry out its agreement with the Govern-

ment, under which the latter was to con-

struct the line and upon its completion

lease it to the Grand Trunk for fifty years,

the first seven years to be free from rental

or interest charge. During the remaining

period the railroad company was to pay as

rental 3Vo per cent on the cost, the Grand
Trunk to provide the equipment.

The road was planned by the Liberal

Government and work started in 1906. The
Government states that the road is now
completed and has called upon the Grand
Trunk to carry out its agreement, equip

the line and begin operation. The Grand
Trunk, however, claims that the road is

not completed, the terminals at Quebec not

being finished, and that certain grades

which were originally designed as momen-
tum grades and subsequently ordered re-

vised are not ready, and, furthermore, that

the cost of the road has been excessive.

The last statement the Government denies.

The result, however, will likely be that the

Government will be obliged to equip and

operate the line in order to provide trans-

portation facilities to such settlers as have

located in the territory traversed.

After the present Conservative Govern-

ment came into power, it repudiated all re-

sponsibility for the results dependent upon

the construction of the railway and ap-

pointed a commission to investigate the

entire question—the character, cost and

economical value of the road. This com-

mission rendered an exhaustive report and
stated, as one of its conclusions, that the

line cost at least $40,000,000 more than

was necessary, which was at once seized

upon by the Grand Trunk as one of its

claims against carrying out its undertaking

unless the figure on which the interest

rental should be paid were reduced by the

amount of the excess found by the commis-
sion.

The Liberal Government in proposing the

building of the line stated that it would cost

complete about $30,000,000, which would
average about $17,000 per mile for the 1805

miles of road. The line has actually cost

about $180,000,000—an average of $100,000

per mile or about six times the original

estimated cost.

These facts are sufficient to indicate the

economic waste which attends such proj-

ects when undertaken by a Government.
The line extends for almost its entire length
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through an unsettled country and for at

least one-half the distance through a

barren region, which will produce little

local traffic. The line reaches no large

traffic centers, excepting Winnipeg, and

has no terminals excepting a joint one

at Quebec with the Canadian Pacific

Railway. Its revenue must be dependent

almost wholly upon through traffic, which

will consist principally of grain moving

eastbound during the season of closed navi-

gation, a period of about five months, and

for this traffic it is in direct competition

with two other Canadian transcontinental

roads, the Canadian Pacific and the Cana-

dian Northern. The boast was made by

the Liberal Government, in placing the

matter before the people, that grain would

be handled by the Transcontinental from

Winnipeg to Halifax for ten cents per

bushel. This rate would yield the railway

about 1% mills per ton mile, with an empty

haul westbound. Such rates would not

yield revenue sufficient to pay even operat-

ing expenses. Present operation of steam

roads in sections of Ontario which are

settled to a greater extent than the terri-

tory along the Transcontinental can ex-

pect in twenty-five years yield a gross

revenue per mile of less than $2000 per

annum or scarcely sufficient to pay operat-

ing expenses.-

The most serious aspect of the whole

matter is the effect which the operation

by the Government will have upon the lines

of the Grand Trunk Pacific west of Winni-

peg, which were built by the Grand Trunk
under subsidies and guarantees by the

Dominion and Provincial Governments.

The main line extends from Winnipeg to

Prince Rupert, on the Pacific Coast, and is

now in operation, but .is not earning suf-

ficient to pay operating expenses. When
the connection as a through transconti-

nental system is broken at Winnipeg natur-

ally its traffic will be curtailed and the only

solution would seem to be to have the Gov-

ernment take it over and operate a through

transcontinental line from Halifax to

Prince Rupert.

The effect which this will have upon

the Canadian Pacific and Canadian North-

ern railways can be conjectured. The Gov-

ernment will not be required to pay any

fixed charges and the clamor for cheap

transportation will force all rates to such

a point that the effect upon the two re-

maining transcontinentals cannot be any-

thing but detrimental.

The Grand Trunk has likely been forced

to its decision to give up the operation of

the National Transcontinental by the pres-

ent business conditions, by the small pros-

pect of earning operating expenses during

the first seven years of the lease, when no

interest rental is due, and because, even

then, it will be hopeless to expect to earn

sufficient to pay the rental. The interest

rental after seven years will be $3500 per

mile per annum, which, with operating ex-

penses of $2500, will require $6000 per

mile per annum, and this it cannot hope to

earn during the next fifteen years.

The Government was perhaps justified

in building its lines through the Provinces

of Quebec and Ontario to open up the

country and develop their natural resources,

but if it had been guided by business judg-

ment and the best interests of the whole
people it would have built lines at a cost

not to exceed $20,000 to $25,000 per mile,

which would have served the purpose
equally as well as lines costing $100,000
per mile. As the country grew the lines

could have been devejpped with it, as was
done with the through lines in the United
States.

The railway situation which confronts the

people of Canada is a most serious one and
unless it be wisely administered it will

have such a far reaching financial effect

that the Dominion will not recover from in

a generation. If the people of the United
States desire to know what the results of

Government ownership and operation mean
in a practical way, let them give attention

to the experience of their neighbor on the

North. Governments should regulate rail-

ways along safe and reasonable lines, but

it is not the function of government to

carry out its own regulation at the expense
of the people.

The Alaska Railroad

THE LONG-AWAITED announcement of

the route for the first Government rail-

road in Alaska has been made. Seward
is to be the starting point, and the pri-

vately owned Alaska Northern, running 71

miles to the north, is to be purchased as

the first link of the main line, which will

run up the Susitna valley and through

Broad Pass to Fairbanks. About 400 miles

of new construction will be required for

the main line and the branch to the Mata-

nuska coal fields will necessitate 38 miles

additional. A map roughly showing the

route, together with other pertinent infor-

mation, will be found on page 482.

In reading the announcement one natur-

ally compares the findings of the Alaskan

Engineering Commission with those of its

predecessor, the Alaska Railroad Commis-
sion, which were abstracted in the Engi-

neering Record of March 21, 1914, page

332. The first point noticed, is that the

route selected is not one of those recom-

mended by the first commission, but is an

intermediate route investigated and re-

jected. The second is that of the four

objectives—the Yukon River system, the

Kuskokwim River, the Bering River coal

fields and the Matanuska fields—of the

first commission, only two, the first and the

last, are reached by the route selected.

The third is that the estimated cost of the

work now proposed is about three-quarters

of the amount figured by the first investi-

gators for the entire project, that the esti-

mated cost per mile is increased 25 per cent,

and that there will not be enough left of the

$35,000,000 appropriated to do all that was

desired.

More specifically, the original report re-

commended two independent systems, one

from Cordova to the Bering River coal

fields and to Fairbanks, on the Tanana
River, a tributary of the Yukon, and the

other from Seward to the Matanuska coal

fields and the Kuskokwim River. The lat-

ter route would be roughly parallel to the

former, about 200 miles to the westward.

Each would involve the acquisition of short

existing roads. The new construction

would amount to 733 miles, and cost $35,-

611,000, fully equipped, or $48,600 per mile.

The estimated costs per mile of the in-

dividual lines ranged from $42,500 to $55,-

600. The route now adopted is a diagonal

from the port terminal of the original west
route to the inland terminal of the eastern

one. Its estimated cost, including the

Matanuska branch, is $26,800,000, or $61,-

000 per mile. This compares with $19,-

324,000, or $45,000 per mile, the estimate

of the first commission for the same work.

To accomplish what was originally pro-

posed, by the construction of the cheapest

line possible to the Bering River coal fields,

and a 229-mile branch of the main line to

the Kuskokwim River, would, according to

the estimates in the original report, cost

$14,814,500 additional. Judging from the

comparative estimates of the two commis-
sions this figure might easily become $18,-

000,000. In short, the Kuskokwim exten-

sion could not, though the short Bering
River line could, be built within the original

appropriation.

Considering the small amount of time at

the disposal of the original commission, it

is not surprising that more thorough
studies have resulted in estimates 25 per
cent higher. The amount of development,

moreover, that can be expected for the

$35,000,000 appropriated seems to shrink
yearly. Originally it was loosely stated

that the Government was to build or ac-

quire 1000 miles of line. The first com-
mission found that the construction of 733
miles would use up the fund, with appar-

ently nothing left for buying the private

lines needed to complete the systems. The
present commission estimates that it will

take all but $7,050,000 for 509 miles, of

which 71 are acquired as completed line

at a very low price. At the same rate it

will be possible to build only about 115

miles, making a total of 624, and one is

impelled to wonder whether the garment
will shrink still further with the next wash-
ing.

There is food for thought in the price

to be paid for the Alaska Northern. As
above stated, the estimated costs per mile
of new construction range from $42,500 to

$61,000. In contrast to this, the price

agreed upon for the existing Alaska road

is $16,200 per mile. Apparently, therefore,

the Government is getting the property for

less than half what it might be expected

to be worth. If the legitimate business

could be counted upon to earn saisfactory

returns only on this diminished value there

would be ground for serious apprehension

as to the ability of the Government to

make the projected lines profitable. It ap-

pears, however, that the low value placed

by the owners is due to the closing of the

coal fields after the road had been built

in good faith. The willingness of the Gov-
ernment to take over the property at the

minimum figure savors strongly of sharp
practice, if not of confiscation.
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THE MILFORD TURNPIKE IN THE MAKING AND APPEARANCE OF CONCRETi, suKl' Aoh Ai- iEH A YEAR'S SERVICE

Concrete Road with a Single Crack in 4X Miles
the Result of Careful Construction

On Connecticut Turnpike Preparation of Subgrade, Long Mixing of Each Batch

of Concrete, Use of Reinforcement, and Grading of Aggregates Were Features

A SINGLE crack in a year-old concrete

pavement 4^ miles long—this is the

result of the carefully planned construc-

tion routine insisted upon by the Con-
necticut State Highway Department in the

building of the Milford Turnpike, a heavily

traveled route betweeii New Haven and
Bridgeport. Before work was begun last

spring it was planned to make this the
model road of the State highway system
and particular care was given to the details

of construction. Among the features to

which special importance is attached are

the following: Thorough rolling of the

subgrade; adequate provision for drainage;
a specified minimum time for the mixing of

each batch of concrete; careful grading of

the concrete aggregates; thorough washing
of sand; curing of the finished road; accu-

rate measurement of concrete materials in

boxes instead of rough wheel-barrow meas-
urement; use of steel reinforcement; and

•r^ai^^^^

DEEP DITCHES INTERCEPT DRAINAGE ON SIDE

HILL WORK

the placing of tar-paper expansion joints at

30-ft. intervals.

The Milford Turnpike is a single-course

reinforced-concrete road, 18 ft. wide, with
5-ft. macadam shoulders. It is 8 in. thick

at the center and 6 in. at the side and is

reinforced with the American Steel & Wire
Company's No. 29 wire mesh. The new
pavement rests upon an old macadam
foundation which had begun to show signs

of wear. The road was completed Aug. 14,

1914, at a contract cost of $68,271.28. This
cost reduces to $15,914 per mile, including

drainage and grading. The maximum
grade is 5.8 per cent.

Provision for Drainage

Before the construction season opened a

thorough examination of the old macadam
road was made to detect poorly drained
sections. After a heavy rain, when the
frost was leaving the ground, these bad
spots were located with stakes, and when
work began they were replaced by a 15-in.

sub-base of washed gravel, varying in size

from Vi to IV2 in. This gravel sub-base

was drained into the side ditches at suit-

able intervals. In Connecticut the experi-

ence has been that a gravel foundation of

this type is more satisfactory, under con-

crete, than a telford base, for it is less

subject to the influence of frost. The 15-in.

gravel base can be put in at the same price

as an 8-in. telford foundation.

In preparing the new sub-base, which
is flat, a definite policy of cutting down
the old macadam crown was adopted. If

the full thickness of the old 7-in. surface

at the center line of the road had been
used to support the new pavement the fill

necessary to bring the grade horizontal at

the .shoulders would have been excessive,

and even if rolled thoroughly might have
settled and caused cracking in the finished

concrete. On the other hand, if too deep a

cut was made at the crown the full support-

ing value of the old road surface would
not have been realized. On the Milford

Turnpike the depth of cut at the crown
was fixed at S'/a in., giving a fill of 2 in.

at the side, using the material which had
been removed from the center of the road-

way.
Where it was necessary to put in the

gravel sub-base particular attention was
given to making the foundation compact,

and the material was watered and rolled

to a solid bearing with a 15-ton steam
roller. On side hill work a drain, 2 ft. wide
and 40 in. deep, filled with crushed stone,

was constructed on the uphill side to inter-

cept the water before reaching the road

bed, and 6-in. tile pipe with open joints was
used to carry the water.

Concrete Aggregates

The coarse aggregate for the concrete

was a local trap rock with high abrasive
qualities. Coarse sand was used and the
washing of the fine aggregate was made
compulsory. For the sand it was specified

that not more than 15 per cent should pass

A ROCK CUT on THE ROUTE OF THE MIL-

FORD turnpike
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TAR-PAPER JOINT AS ORIGINALLY FORMED

—

NOTE TRANSVERSE BROOM MARKS

a 50-mesh sieve and that the tensile

strength should equal that of briquettes

made with standard Ottawa sand. The
contractor was required to deliver the stone

on the work in three sizes—1/2, % and l^A
in. No mixing of these sizes was permitted
before delivery. When the stone reached
the work tests were made to determine the

proportions for the densest mixture and the

one which could be worked to best ad-

vantage, special attention being paid to

these points. The value of washing the
sand was proved conclusively by an experi-

ence on a nearby contract, where this re-

quirement was not made, and where the

work was of an inferior quality as a result.

All of the cement was required to pass the

test of the American Society for Testing
Materials.

Placing Concrete

The mixture used was one part Alsen
Portland cement, two parts sand and four
parts crushed trap rock. These materials
were mixed in a Koehring machine and

delivered to place by a bucket and boom.
A rigid rule was enforced requiring the

contractor to turn each batch in the mixer
at least 1% min. The good quality of con-

crete produced is attributed in part to this

feature of the construction routine. The
progress in concreting was 300 ft. of 18-ft.

roadway per day of 9 hours, amounting to

about 120 cu. yd. of concrete.

Boom Mixer Used

It was noted that the boom bucket which
received the mixed concrete was not water-
tight and that after the plant had been in

place for a while the drippings of cement
and sand grout formed a small mound
under the loading point. If this mound of

material had been allowed to remain in

place it would have produced a soft spot

in the finished pavement, for since it con-

tained no coarse aggregate it would have
had slight resistance to the abrasion of

passing traffic. These mounds of grout,

therefore, were always removed whenever
the position of the mixer was changed and
were replaced with concrete containing the

NO RUTTUnG Ai MACADAM SHOULDERS HAS
developed during a year's SERVICE

TAR-PAPER JOINT TREATED WITH TAR AND
SAND AS MAINTENANCE MEASURE

standard proportions of coarge stone. This

is one of the small details of the work,

which are believed to have been responsible

for good results.

The wire mesh reinforcement was de-

livered in rolls 60 in. wide and was laid

transversely. At places where bad spots

had existed in the old sub-base the rein-

forcement was placed near the bottom of

the concrete slab to take up any stress due

to settlement. Elsewhere the steel was
placed 2 in. below the top surface, to

counteract any heaving due to frost action.

Expansion Joint

The pavement was laid in 30-ft. sections

with an expansion joint of three thick-

nesses of tar-paper between sections, when
the weather was cool, and two thicknesses

during the warmest period. For the plac-

ing of these joints a Va-in. pine board was

set up across the roadway and the tar-

paper tied to it with string, allowing about

1/2 in. of the paper to project above the

finished surface of the roadway. A split

float, straddling the expansion joint, was

used to bring the surface of the concrete

STRINGERS AGAINST WHICH SHOULDERS OP
THE CONCRETE PAVEMENT ARE CAST

to the same elevation at each side, thus

avoiding any bump in the finished work
which the wheels of passing vehicles would
chip off. When the concrete had reached

its final set the projecting tar-paper was
cut off a quarter of an inch above the

surface of the road with a shovel, and
when traffic was allowed on the road the

projecting edges of the paper were broomed
over, forming a protection for the edges

of the concrete. Joints of this type have
given about a year's service and then are

treated with a mixture of tar and sand, a

maintenance operation costing about $15

per mile. As a result of the experience on
the Milford Turnpike the engineers of the

Connecticut State Highway Department
believe that the tar-paper joint is better

than steel, for with a steel joint it is difficult

to bring the top surface of the concrete

to the same curve as the steel plate. The
steel joint also adds about 4 cents per

square yard to the cost of the pavement.

Parallel to the center line of the roadway

at either side are placed 6 x 6-in. wooden

-A C

TAR TREATMENT AT THE ONLY JOINT WHERE
FROST HEAVED SLAB SLIGHTLY
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stringers held in position by 1-in. iron pins.
These stringers serve as the side forms for
the concrete work.
The pavement is floated from a plank

bridge, and is scored transversely with
rattan brooms to prevent slipperiness. The
screeds used are 2V2-in. plank with iron
shoes, resting upon the 6 x 6-in. wooden
stringers.

A Few Construction Details

In forming the joints it is important not
to work the concrete so that cement mortar
alone is present at the end of the section.
If this happens the joint will be weak and
will chip off quickly under traffic. It is

essential to have a certain quantity of stone
at the end of each section to resist abrasion.
Another detail of construction which ex-

perience has shown is well worth following
is the accurate measurement of concrete
aggregates prior to their delivery to the
mixer. On the Milford Turnpike no
ordinarj- wheel-barrows were allowed for
this purpose. Instead, the wheel-barrows
were fitted up with calibrated boxes. With
these devices available for accurate meas-
urements there was no guesswork in the
proportioning of the concrete. One of the
accompanying photographs shows the box
wheel-barrows in use.

The final operation in the construction of
the concrete road consisted in covering it

with 2 in. of earth, which was kept moist
for a period of 8 days. Water was
pumped from the river to a standpipe at
the middle of the job through a 2-in. pipe
line laid by the contractor. No section of
the road was opened to traffic until two
weeks after the concrete had been placed.

Condition of Concrete Road

An inspection of the Milford Turnpike
last month, after it had been in service
almost a year and when all frost had left

the ground, showed that the surface was
in excellent condition. In the entire 4%
miles of length only one hair crack was dis-

covered. This was a fine crack about 3 ft.

long, extending diagonally across the corner
of one slab. It was barely wide enough to

admit the point of a blade of a jack knife.

The blade did not enter into the surface
more than Vs of an inch. There was only

SPLIT FLOAT USED TO STRADDLE PROJECTING
TAR PAPER AT JOINTS

one spot where frost had heaved up one
corner of a slab slightly without cracking
the slab. This condition is shown in one
of the pictures. A liberal application of
tar served to smooth over the irregularity
in elevation at this place and has no effect
upon traffic.

The joints between sections all appear to
be in excellent condition and no chipping
or unevenness was apparent. Many of the
joints have been treated with an application
of Tarvia X and clean coarse sand since
the work was completed and the appearance
of a typical joint is shown in one of the
photographs.

The macadam shoulders on either side
of the roadway have been well maintained,
and an idea of their condition is indicated
in a picture. No rutting at the edge of the
concrete has taken place.

The transverse marks by the fiber brooms
are still visible and in wet weather prevent
the pavement from becoming unduly slip-

pery.

At a few places where, apparently, a film
of cement grout had hardened on the sur-
face, small irregular patches have flaked
off under traffic. These are not holes or
depressions, but are merely the rubbing
away of what might be termed a thin
veneer of cement. With this veneer re-
moved the surface is dense and hard. These
patches were observed on only a very few
sections of the turnpike. For its entire
length the concrete roadway exhibited a
smooth clean surface.

Cost

The contract price for the Milford Turji-
pike was $5.65 per cubic yard for the con-
crete, or $1.13 per square yard, to which
should be added 81/2 cents per square yard
for steel reinforcement. The contractors
were C. W. Blakeslee & Sons of New Haven.

Charles J. Bennett is State Highway
Commissioner, R. L. Saunders, deputy com-
missioner in charge of construction, and
0. W. Head division engineer for this sec-
tion of the work.

Seward-Susitna Route Chosen
for Alaska Railroad

Government Will Hardly Build More Than Forty

Miles This Year and Will Employ Only

a Few High-Grade Engineers

THE SUSITNA route, so-called, has been
determined upon for the railroad the

United States Government proposes to build

in Alaska. The project involves the pur-
chase for $1,150,000 of the 71-mile Alaska
Northern Railroad from Seward on Resur-
rection Bay to Turnagain Arm, and the

construction of a 400-mile extension from
the latter point up the Susitna valley and
through Broad Pass to Fairbanks, with a
38-mile branch into the Matanuska coal

field. The total estimated cost of con-

struction, including the branch line, is

$26,800,000.

The Route

The approved route, which is shown on
the accompanying map, is described as
follows

:

"Commencing at the town of Seward on
the westerly shore of Resurrection Bay,
Alaska; thence following along said west-
erly shore in a northerly direction to the
head of said bay; thence following up the
drainage of Salmon Creek to a summit be-

tween said drainage and the drainage of

Snow River; thence following the drainage
of Snow River to Kenai Lake; thence con-

tinuing northerly along the easterly shore
of Kenai Lake; along Falls Creek, along
the shores of Lower and Upper Trail

Lake, and up Trail Creek to a sum-
mit in the Kenai Mountains near mile 45
from Seward; thence descending along
the drainage of Placer River to the head
of Turnagain Arm of Cook Inlet; thence
following the northeasterly shore of said

Turnagain Arm and crossing Portage
Creek and Twenty-Mile River to the mouth
of Kern Creek near mile 71 from Seward;
thence in a northwesterly direction along
the shore of Turnagain Arm to near the

mouth of Big Rabbit Creek; thence leaving

Turnagain Arm and running northerly to

a summit in section 26, Township 14 North,
Range 3 West, Seward meridian; thence

wheelbarrows FITTED WITH BOXES FOR AC-
CURATE MEASUREMENT OF CONCRETE

AGGREGATE

Spain's Railways total 9377 miles, of
which 7135 miles are of so-called normal
gage (5.48 ft.) and 2235 miles of other
gages, chiefly 1 meter or 3.28 ft.

ADOPTED ROUTE, INCLUDING BRANCH
Note existing Alaska Northern Railroad extending

north from Seward
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running northeasterly to near the head of

Knik Arm of Cook Inlet; thence running

northerly across the flats at the head of said

Arm and crossing Knik and Matanuska

Rivers, to a point about 2 miles north of

the Matanuska River; thence running in a

westerly and northwesterly direction, cross-

ing the little Susitna River and following

along the southwesterly slopes of Bald

Mountain to Willow Creek, a tributary of

the Susitna River; thence in a northerly

direction following the drainage of the

Susitna and Chulitna Rivers to Broad Pass,

situated in the main Alaska Range of

mountains ; thence crossing Broad Pass and
entering the drainage of the Nenana River

;

thence continuing northward following the

drainage of the Nenana River to the Ta-

nana River, the total distance from Seward
being 416 miles, more or less.

"Also starting from a point on the above
described line, situated 2 miles more or less

northerly from where said line crosses the

Matanuska River, and thence running
in an easterly direction following the drain-

age of said Matanuska River and its tribu-

taries, a distance of 38 miles more or less

to the Matanuska Coal Fields."

How THE Work Is to Be Done

The work is to be carried on, according
to an order issued by President Wilson,

by the Alaskan Engineering Commission,
whose members are W. C. Edes, Lieut.

Frederick Mears and Thomas Riggs, Jr.

Mr. Edes, chairman, has been designated to

have charge of the assignment of duties

to the heads of departments, and the fixing

of salaries, subject to the approval of the

commission as a whole. The commission
has been instructed to proceed to Alaska
at once. Mr. Edes will make his head-

quarters at Seward, Lieutenant Mears will

make his headquarters at Ship Island and
Mr. Riggs is to conduct surveys in the

Broad Pass region.

That the health of the men engaged in

the construction work and their compen-
sation in case of accident are to be given

careful attention is indicated by the follow-

ing order from the President:' "I charge
the commission particularly with the pre-

paration and maintenance of such arrange-

ments as may be required for the health

of the men engaged in the work of con-

struction and I instruct you to prepare and
adopt a proper system of compensation
for accidents which may occur on the work,
in general on the lines of the system now in

force in the construction of the Isthmian
Canal, but such system shall be so framed
that its benefits will be applicable not only

to those who are directly in the service of

the commission upon salary, but also to

those who may, by contract with the com-
mission, be actually engaged in the work
of construction in Alaska."

Opportunities for Employment Limited

A warning against any stampede of men
to Alaska this year in anticipation of find-

ing employment on the work is sounded
by Franklin K. Lane, Secretary of the In-

terior, who states that few other than a

small number of engineers of a high grade
will be employed, that there is little oppor-

tunity for other employment in Alaska at

this time, and that those who go there

must be prepared in advance for their re-

turn in the fall. A payment of |500,000
must be made July 1 to the present owners
of the Alaska Northern Railroad, and the

remaining $650,000 is due July 1, 1916.

Quoting Mr. Lane, "The first work will

be the building of a wharf at Ship Creek
and the dredging of a more adequate chan-
nel. From this point the railroad will be
constructed northward to the Matanuska
field.

"The probability is that not more than
40 miles of road can be constructed this

year, owing to the fact that our appro-
priation is but $2,000,000. We have some-
thing over $500,00jj remaining from the

$1,000,000 last year authorized, and this

will be used as the first payment on the
Alaska Northern road.

"The work will be done in large part by
station men, who will make direct contracts
with the commission for building distinct

units of the road. This method has been
recommended to the President by some of
the most prominent railroad constructors
and is adopted very generally in railroad

construction in the West. At the end of

this season the work done in this way will

form a basis from which it may be deter-

mined whether it is wise to have the road
constructed as a whole or in parts by con-

tract.

"It is expected that the commission will

employ a very small force, chiefly composed
of engineers, to supervise the construction.

The President has directed the commission
that the few places which are to be filled

shall be filled exclusively upon the ground of

merit and experience."

Hydrant Tests in Chicago Indicate Cheaper
Maintenance Possibilities

City Engineers Make Elaborate Series of Experiments in Order

to Determine Losses of Head in Various Parts of Hydrants

LOSS of head in fire hydrants due to

friction was investigated by the engi-

neering department of the City of Chicago
in a series of tests recently completed.

This study was brought about as a result

of an investigation to determine the high
maintenance cost of fire hydrants. It was
found that the two principal causes were,

first, the great number of uses to which
these hydrants were put, with the conse-

quent frequent repairs required, and, sec-

ond, the design of the hydrant in general

use throughout the city, which is such as

to require an excavation and the removal of

the entire hydrant when repairs were to be

made to the inlet valve, one of the most
common points of trouble.

Plans are now being made to eliminate

many of the undesirable uses to which fire

hydrants are being subjected and care-

fully to supervise all necessary service other

than for fire protection. Such regulations

are expected to reduce the amount of main-

tenance work required to a large extent.

In order to reduce the cost of repairs to a

minimum it was decided to compare the

hydrant in use at the present time with

hydrants of various manufacturers and to

design a hydrant, adopting such features

from the different hydrants, as were of the

best mechanical and hydraulic design to

properly perform their respective functions.

To determine the comparative value of

the various designs as to hydraulic prop-
erties four hydrants of different makes were
purchased and these together with the city's

hydrant were tested. All the hydrants were
equipped with two 4-in. nozzles, independ-

ent valves on the nozzles, GYs to 614-in.

inlet valves and 6-in. leads.

Test Methods

Water for the tests was obtained through
a 12-in. tap from a 12-in. main extending

from the Twenty-second Street pumping
station to a nearby pipe yard. The 12-in.

pipe extension, as shown in the general lay-

out drawing, was reduced to an 8-in. cast-

iron pipe and then to a 6-in. wrought iron

pipe, all laid along the surface of the

ground. The hydrants tested were con-

nected at the end of this extension.

To insure accurate pressure readings

4-in. wrought-iron pipe was connected to

each of the nozzles by means of special

flanges and the pressure connections were
taken off these pipes at points far enough
from the hydrant to eliminate possible

faulty readings due to disturbed currents

entering the piezometer chambers. These

TRIANGULAR FORM OF OUTLET PIPING INSURES EQUAL DISCHARGE FROM EACH NOZZLE
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LOSS OF HEAD DUE TO FRICTION IN FIRE HYDRANTS

wrought-iron pipes were connected to short
risers which insured a full pipe at the
piezometer sections under any condition of
flow. The risers were connected to a com-
mon outlet orifice controlled by a gate
valve.

All the piping leading from the nozzles
was made symmetrical about the common
outlet so that there would be nothing to
cause unequal flows in the two pipes, a
condition which would make it almost im-
possible to correct properly the pressure
readings taken for differences in velocities

between inlet and outlet piezometer sec-

tions. The piezometer sections were also

fitted with corporation ferules, carefully in-

stalled flush with the inside of the pipe,

through which pitometers could be in-

serted to determine to what extent the
.flows varied.

Position of Outlet Pipe Changed

When the first hydrant was installed and
preliminary tests run, the outlet pipe was
placed in a horizontal position as shown
in the diagram, and an elbow was screwed
on which discharged the water in a direc-
tion parallel to the cross pipe. Under this
condition the flow in the two pipes varied
by about 2 ft. per second in velocity. This
(variation was eliminated by turning the
discharge pipe down as shown in photo-
graph. To check these flows during all

rates of discharge without constant test-
ing with a pitometer, and to insure a cor-
rect average, if slight variations in flow
should occur, separate differential gages
were connected to each of the outlet piezo-
meter sections instead of connecting both to
a common pressure header.

In order to compare the resistance of the
different inlet valves and outlet orifices, as
well as that of the entire hydrant, differ-
ential gages were also connected from the
inlet to the middle of the hydrant stem and
from the outlets to the middle of the stem.
The inlet pressures were taken 2 ft. in

front of each hydrant and no correction

was made for the loss in the 2 ft. of 6-in.

smooth tubing. To determine the proper
connection for the resistance in the 9-ft.

sections of 4-in. discharge pipes between
nozzles and piezometer connections, one of
these 9-ft. sections was attached to the
4-in. branch shown in the assembly draw-
ing and a friction loss curve determined by
test.

Two Pitometers Used

The rate of flow during test periods was
determined by pitometer measurements.
For this purpose two pitometers were used,
one inserted in the 12-in. pipe and one in
the 8-in. pipe. The use of the two pitom-
eters permitted the operator to check one
instrument against the other during the
intermediate rates of flow, and also to read
from the minimum to the maximum rates
of flow obtained, with a very sensitive gage
without changing the gage liquid, that is,

by reading low flows on the 8-in. pipe and
high flows on the 12-in. pipe.

All differential gages were bent glass
tubes charged with heavier-than-water
liquid. The gages connected to piezometer
sections were charged with mercury and
those connected to pitometers were charged
with a mixture of gasoline and carbon-tetra-
chloride. The gages were fitted with wood

scales graduated to read in feet of mercury
and in gallons per minute.

All tests were made with the inlet valve
of the hydrant and one or both nozzle valves
wide open. The rate of flow was regulated
by the amount of opening on the 6-in. gate
valve located in the center of the cross pipe
connecting the two 4-in. discharge pipes.

An arrangement was made by means of
which an operator stationed at this 6-in.

gate valve, and using it as a throttle, could
observe an indicator connected to the pitom-
eters and maintain a constant rate of flow
during test periods. This arrangement was
found to be unnecessary and abandoned, as
the pressure on the inlet pipe varied so
little that the flows remained practically

constant.

Seven Rates of Flow

Each of the fire hydrants was tested
under seven different rates of flow with
both nozzles open and with one nozzle open.
Ten readings were taken at each rate of
flow at half-minute intervals. All gages
were read as nearly as possible at the same
instant, one reader acting as director and
giving a signal for reading.

The differential gage readings were cor-

rected for the difference in velocity head
as computed from the average velocities in

their respective piezometer sections. The
total loss for hydrant, as indicated by the
differential gage, was corrected by subtract-
ing the loss in the 9-ft. section of 4-in. dis-

charge pipe.

In addition to the tests of all the hydrants
working under normal conditions, as stated
above, several special tests were made on
hydrant No. 1, which contains a secondary
inlet valve. The tests determined the effect

produced by varying the position of this

valve.

The tests were carried out by W. R.
Brown, assistant engineer to M. B. Reyn-
olds, engineer of waterworks design. The
designing division is a department under
the general direction of John Ericson, city

engineer, and H. S. Baker, assistant city

engineer.
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Cylinder Gates Increase Tur-

bine Efficiency

Compared with Wicket Gates in Holyoke Tests

They Show Superiority for Openings

Greater than One-Half Gate

By A. G. HILLBERG
Wegmann 85 Hillberg, Hydraulic Engineers,

New York

COMPARITIVE tests of cylinder gates

and wicket gates for regulating the flow

of water through turbines, made at the

Holyoke flume, indicate that for all gate

openings greater than one-half gate the

cylinder gate gave higher efficiencies.

Wicket gates seem to be the most favored
device for regulating the flow of water
through turbines. On smaller waterwheels
these gates become very delicate and are

liable to damage should they jam or become
obstructed by foreign bodies. The cylinder

gate in many respects is considered better,

but engineers in general believe that such
gates reduce the efficiency of the wheel.

In cases where cylinder gates have been
used, as for instance in ,several of the

plants at Niagara Falls where the power
stations are allotted certain quantities of

water and the units operate at full capacity

most of the time, their selection has been
governed by the fact that efficiency at small

gate openings is a negligible factor. In

several plants in Norway cylinder gates

have been used because the frazil and

zao

anchor ice conditions are so severe that it

would be almost impossible to keep wicket
gates in operating condition during the
winter months.
Wicket gates are favored by many en-

gineers because they believe that such gates
are balanced, thus requiring governors of
smaller capacities than other types. This,
however, is not correct, as theoretically the
wicket gates are balanced in one position

only. In practice thifiy are never balanced
because eddy formations and the constant
shifting of the flow lines upset the theoret-

ical calculations in this respect.

The Holyoke Tests

In order to determine the influence of

cylinder and wicket gates on the efficiency,

discharge and power of turbines, the
Holyoke Machine Company, of Worcester
and Holyoke, Mass., has tested two 36-in.

runners in the Holyoke testing flume.

These runners were identical, except that
one was designed left-hand and the other
right-hand. One of the tests. No. 2266,

was made with the left-hand runner and
using sixteen wicket gates; the other, No.
2317, with the right-hand runner using a
cylinder gate mounted inside a speed ring
with seventeen blades made of plate steel.

The test results are shown on the ac-

companying diagrams and they indicate

that for all gates above one-half the cyl-

inder gate is superior to the wicket gates.

The maximum efficiency at full gate for

wicket gates was 83 per cent ; at 0.895 gate,

86 per cent ; at 0.736 gate 86 per cent ; and
at 0.632 gate 81 per cent. The efficiencies

obtained with the cylinder gate were, at
full gate, 89 per cent; at 0.890 gate, 88
per cent; at 0.780 gate, 85 per cent; at
0.637 gate, 82.7 per cent; and at 0.520 gate,

78 per cent. The operating head during
the tests was 16 ft.

The objectionable condition of having an
unbalanced cylinder gate has been over-
come in different ways. At Niagara Falls
the governor operates the gate through a
set of levers so designed that they balance
the weight of the gate. The designer of
the cylinder gate for the 36-in. test runner,
however, equipped the lower lip of the gate
with an annular inclined flange so designed
that the pressure on it, due to the velocity

change in the bellmouth thus formed, bal-

anced the weight of the gate.

The test runners and the gates were de-
signed by W. D. White, hydraulic engineer,
of the Holyoke Machine Company.

100 no 120 ISO 140 150 160 170 180
R. P. M,

110 120 130 140 ISO 160 170 180 190

R. P. M.

CYLINDER GATE WICKET GATE

POWER, DISCHARGE AND EFFICIENCY CURVES FOR DIFFERENT GATES

Progress of Federal Evaluation

THREE new orders, states Thomas W.
Hulme, general secretary of the Presi-

dents' Conference Committee, have been
issued since March 1 by the Interstate
Commerce Commission in connecton with
the Federal evaluation of the railroads.

Order 11 requires an inventory of the ac-

counting and other book records of the
carriers. Order 12 calls for a schedule of
industrial side tracks. Order 13 gives the
director of valuation the option of demand-
ing a general inventory of all of the car-

rier's property except land and equipment.
Order 14 is also about to be issued, and
will require certain carriers to furnish de-

tail information as to prices paid within
recent years for materials and labor. The
commission still has under consideration
the form of orders requiring information
as to certain classes of leases, and informa-
tion in connection with land grants, aids,

gifts, donations and concessions.

In connection with Order 13 the director

of valuation has stated that it is not the
intention to require a carrier to cross-sec-

tion its property, nor generally to prepare
inventories where the carrier is willing to

co-operate with the Government along the
lines that have developed. It is the inten-

tion to require of carriers having large

terminals the preparation of detail infor-

mation in connection therewith, and the
carriers' organization feels that such work
can best be done by the carriers.

The general valuation conference, origi-

nally announced for March 22 and subse-

quently postponed until April 19, has again
been postponed and is now scheduled for

May 27.

The work of the Government field forces

for the Eastern District during the past
winter has been principally on the Winston-
Salem line and on the Pennsylvania lines

south of Philadelphia, mostly on the Dela-

ware, Maryland & Virginia peninsula, to

which they were transferred from the Bos-
ton & Maine at the beginning of winter.

It is expected that most of these forces will

be returned to New England for work on
the Boston & Maine and the New York,
New Haven & Hartford during the summer
of 1915. The field forces in the Southern
District have been engaged in completing
their work on the Atlanta, Birmingham &
Atlantic and the Central of Georgia, have
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started the work on the Georgia Southern
& Florida and have surveyed more than 500
miles of the Cleveland, Cincinnati, Chicago
& St. Louis. In the Central District the
Government forces were at work during the
winter on the Illinois Central south of the
Ohio River and on the St. Louis South-
western. In the Western District they have
largely concentrated their work on the Rock
Island lines. In the Pacific District they
have practically completed the field work
on the Atchison, Topeka & Santa F6 in

Arizona, and on the Western Pacific in Cali-

fornia. It is expected that they will resume
work on the roads in the Northwest during
the summer, it being understood that it is

the intention to complete if possible during
the present year the work on the Great
Northern.

Additional roads as follows have been
notified that they are to be valued : Arizona
Eastern, Phoeni.x & Eastern, Bangor &
Aroostock, Bessemer & Lake Erie, Chicago,
Indianapolis & Louisville, Cleveland & Pitts-

burgh (Pennsylvania Lines West), Georgia
Railroad & Banking Company, Great North-
ern Railway, Montana Western Railway,
Farmers' Grain and Shipping Company,
Brandon, Devils Lake & Southern, and
Southern Pacific Company (lines in Ari-
zona).

Removal of "Bottle Neck"
Augments Flow in Sewer

Sides of a Flat-Topped Sewer Raised and Con-
crete Covered Top Used as a Sidewalk

and Base for Pavement

AN INCREASE in population and in

roof and pavement area in Omaha
rendered the Jones Street trunk sewer,
draining 2200 acres of territory, inadequate
to carry the consequent more rapid runoff

during heavy rain storms. Frequent blow-
outs were caused by the pressure from a
backed-up flow. At Jones and Sixth Streets
a "bottle neck" or contraction in the sec-

tional area existed.

Originally the sewer consisted of a semi-
circle of brick covered with a flat top made
up of 15-in. I-beams set on 5-ft. centers
and between which three-ring brick arches
were turned. As the top was nearly at the
street grade the usual passive pressure due
to earth cover was absent.

In rebuilding the sewer after the top
was removed the sidewalls were raised 2 ft.

SECTION OF BRICK-REINFORCED CONCRETE
SEWER IN OMAHA

and on 18-in. centers %-in. rods were built

into the brick work to form anchors for a
reinforced concrete slab roof, 24 in. thick

under the roadway and 17 in. thick under
the sidewalk. In the latter case the cover
forms the sidewalk and the side nearest
the road is carried out over the brick wall

for 6 in. and down 3 ft. to form a curb.

At the Sixth Street intersection the con-

crete is covered with granite block pave-
ment to a point where a sand cushion is

no longer possible and then asphalt is used
to round off the pavement to conform with
the rest of the intersection. The anchors
will make the cover withstand considerable

internal pressure above its own weight.

The "bottle neck" was entirely removed
and the sewer increased in cross-section

here as at other points by 28 sq. ft.

The work was carried out by day labor

under the supervision of William Hutton,
superintendent of sewers ; the plans having
been made by William J. Provaznik, sewer
engineer, who also supervised the field en-

gineering, reporting to Watson Townsend,
city engineer.

Chicago Sterilizes 170,000,000 Gallons
of water daily with hypochlorite of lime at

three intake cribs. A uniform rate of 0.1

parts per million of available chlorine is ap-

plied, according to a statement made by H.
S. Baker in a paper presented March 19 be-

fore the Lake Michigan Water Commission.
During the coming year a liquid chlorine

plant will be installed at the Chicago Avenue
pumping station, where it will be easier to

control the treatment than when it is located

2 or 3 mi. out in Lake Michigan. It is pos-
sible to determine the exact amount taken
by every pump, while at the cribs no ap-
paratus has been installed to measure the
greater flow.

OLD BRICK ARCH TOP REMOVED READY FOR NEW SIDEWALLS AND SLAB ROOF

Weathering of Concrete Pre-

vented by Waterproofing
The Reclamation Service Treats Vertical Surfaces

With Soap and Alum and Horizontal

Surfaces With Paraffine

CONCRETE surfaces on structures in

the Strawberry Valley project, Utah, of

the U. S. Reclamation Service, are pre-

vented from weathering by waterproofing.

The storage works and tunnel are located

in the Wasatch Mountains at an elevation

of 7500 ft. and severe winter weather is

encountered, temperatures of 50 deg. below
zero being recorded. According to J. L.

Lytel, project manager, in the "Reclama-
tion Record," the extreme cold, with alter-

nate thawing and freezing of water in the
pores was found to have a destructive effect.

It was decided to treat the vertical sur-

faces with alum and soap solutions and the
horizontal surfaces with paraffine. The
alum solution was made by dissolving 2
ounces of alum [KAI(SO,),] in 1 gal. of

hot water. The soap solution was com-
posed of % lb. of castile soap dissolved in 1

gal. of hot water. The paraffine was boiled

to drive off water as the presence of water
rendered it hard to apply. Ordinary com-
mercial products were used.

The surface to be treated with paraffine

was first thoroughly dried and cleaned of

loose concrete, dirt and other foreign sub-

stances. The paraffine was then heated and
applied with a paint brush, and was forced
into the pores by the heat of a blow torch

on the surface. Only one coat of paraffine

was applied, as the concrete would not ab-
sorb more.

APPLICATION OF Solutions

The surface to be treated with soap and
alum was prepared as above stated. The
alum solution was applied at a temperature
of 100° Fahr. with a moderately stiff brush
and was then worked in with a stiff horse
brush. While the surface was still moist
from this treatment the hot soap solution
was applied in the same manner as the alum
solution. One treatment by each solution
in the manner described above constituted
a coat. If other coats were considered
necessary, they were applied in like man-
ner after the preceding coat had been al-

lowed to stand for a period of twenty-four
hours or more.
Twelve structures were given this treat-

ment, the surface area covered being ap-
proximately 28,000 sq. ft. Four thousand
square feet were treated with paraffine,

at the rate of 1 lb. for 11% sq. ft., and the
remainder with soap and alum. It required
1 gal. of alum solution and a 1/2 gal. of
soap solution to cover 50 sq. ft. with two
coats. Two coats of alum and soap were
applied at an average total cost of 76 cents
per 100 sq. ft., and the cost varied from
41 cents minimum to $1.28 maximum. The
cost of one coat of paraffine varied from
$1.70 to $3.78 per 100 sq. ft., and averaged
$2.11. This cost covers everything except
general expense. The two men who did
this work received $75 and $80 per month.
Brushes cost $6.06, Castile soap, 12 V2 cents
per pound, alum 18 cents per pound, and
crude parafl^ne $4.80 per hundredweight.
The results obtained by this style of

waterproofng are considered very satisfac-

tory. The structures that were repaired
and treated have gone through two severe
winters and no further disintegration of

the concrete on any part has occurred.
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ARRANGEMENT OF LOCOMOTIVE SHOP GIVES SPACIOUS INTERIOR

One Large Building Houses All Departments
of Locomotive Repair Shops

Innovation in the Additional Facilities Provided for the

Chicago 8b Alton Railroad at Bloomington, Illinois

THE placing of all of the several de-

partments of the locomotive shop under
one roof is the principal innovation in the
new shops of the Chicago & Alton Railroad
at Bloomington, 111. The layout of the

blacksmith shop is also quite different from
the usual practice.

The Chicago & Alton has had locomotive
and car repair shops, together with an
engine terminal, in Bloomington for a great
many years.

The new group of buildings just com-
pleted, built to meet the necessity for in-

creased capacity and more modern equip-

ment, is located on a tract of land northerly
of the location of the old shops and yards.

The general layout of the new pfant com-
prehends provision not only for existing

and probably future needs, but the utiliza-

tion as far as possible of the old shops and

the relation of the whole to the development
of a well defined scheme that will ultimately

use the tract in the most economical and
effective manner. As will be noted from
the accompanying plan, the new layout con-

sists of a centrally located locomotive shop
building, an L-shaped blacksmith shop
south of the locomotive shop, a two-story
storehouse witth a large storage platform
east of the locomotive shop, and tire heat-

ing and flue rattler buildings.

Between the buildings are located yards
for the storage of material, together with
the necessary tracks and platforms for the

requisite handling and trucking.

Locomotive Repair Shop

The locomotive repair shop is 619 x 317
ft., covering an area of nearly 4V2 acres.

Inside of this building are the erecting

shop, machine shop and boiler and tender
shop, the different departments having track

connection with the various yard tracks

and with the storage yards. The building
is divided into five longitudinal bays, the

central bay being 75 ft. wide and the four
side bays each 60 ft. wide. In the central

bay is located the erecting shop and in the

side bays are the machine departments, the
boiler shop, the tank shop and the necessary
master mechanic's and foreman's offices,

together with tool rooms and sub-store-

rooms.

This building has a structural steel frame
resting on concrete foundations, with side

walls of concrete carried up to the window
sills. Above the sills the building is of

brick with the exception of the high walls

of the erecting bay, which are of tile with
stucco finish. The roof has wood purlins

with 2-in. plank covered wi^th prepared
roofing. The floor in this building and in

the tin shop consists of a 4-in. sub-base of

tarred rock well rolled, covered with a 1-in.

layer of sand and tar, in which is imbedded
an underflooring of 3-in. yellow pine over-

laid with a 1 1/6-in. maple floor. The build-

ing is exceptionally well lighted, the large

window area of the side walls and the saw-

tooth and monitor construction in the roof

giving a lighting area of more than 28 per

cent of the floor space.

The co-ordination of the various depart-

ments under one roof without partitions is

an innovation in railroad shop layout, and
admits of such an arrangement of tools

that work and materials may pass through
the shop in an orderly and progressive

manner with the least possible rehandling.

Erecting and Heavy Machine Bays

The erecting bay is 75 ft. wide on column
centers, with twenty-eight pits. It is

served by two traveling electric cranes on

two levels. The crane for the unwheeling
of locomotives, located on the upper run-

5cote '

in additions to car-repair shops at bloomington all locomotive facilities are in one large building
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way, is of 150 tons capacity, and is equipped
with two trolleys of 75 tons capacity, while
the lower runway carries a 10-ton messenger
crane. On every alternate column between
the erecting pits jib cranes are provided
for handling materials on the front ends
of the locomotives.

Adjoining the erecting bay to the south
is a 60-ft. bay in which are located the
heavy machine tools, served by a 10-ton

traveling crane. Still further south is an-
other 60-ft. bay, in which are placed the
lighter tools. The heavy tools are all

equipped with individual motor drives,

while the lighter ones are arranged in

groups driven by motors of from 20 to

25 hp.

On the north of the erecting bay are two
60-ft. bays for the boiler and tank work.
These two bays are served by traveling

cranes, one of 15 tons capacity and the

other, in the boiler assembling bay, of 40
tons capacity, equipped with two trolleys.

The hydraulic riveter is centrally located

State-Wide Survey Locates Road-Making
Materials in New York

Information as to Stone and Sand, Plotted on Topographical Map, Facilitates

Selection of Routes and Types of Pavement Prior to Letting Contracts

THE deputy commissioner of the New
York State Highway Department was

recently planning to advertise certain con-

tracts for new construction. The traffic in

the section under consideration was fairly

well known and it was desired to build a

concrete road, but there was some doubt as

to the feasibility of securing local material

sufficient in amount and quality for this

type of construction. Scribbling a few line.s

on a scratch pad the commissioner sent to

the testing laboratory in the basement of

the department headquarters at Albany a

memorandum asking for information on

this important point. In a few minutes

there came back to him a report indicating

of such proportions the importation of

road-building materials is out of the ques-

tion, and the engineers must know, prior

to the letting of contracts, where suitable

sand and stone can be secured locally. This

information is now a matter of record as

the result of the survey. So much depends

on the character of the materials that hun-
dreds of specimens are tested at the Albany
laboratory, and the results are ready for

reference whenever a call for this informa-

tion is made.

Every Ledge Examined

The investigations are often begun a year

or so before the road is to be built. A

-&f<f -^^ - eo'o'- ^^^^- rsV'-r-i J—— - 60'o' —-^ eo'o'-

THE FIVE BAYS OF THE NEW LOCOMOTIVE SHOP AT BLOOMINGTON ARE SERVED BY FIVE TRAVELING CRANES

in the boiler shop, with a tower constructed

especially for it, and is served by its own
25-ton crane.

The shop is heated by an indirect blower
system located in two specially constructed

rooms built outside of and immediately con-

nected with the main walls of the shop, and
situated one on either side of the building

about midway of its length. The artificial

lighting is done by Tungsten nitrogen-filled

lamps in 400-watt units.

Blacksmith Shop

The blacksmith shop is similar to the

locomotive shop in type of construction.

It is an L-shaped building 80 ft. wide, one
wing being 200 ft. and the other 300 ft.

long. In the 200-ft. wing are assembled all

the steam hammers ranging from 300 to

6000 lb. and in the 300-ft. wing all the

forges and small power tools. The roof

trus.se8 on the 200-ft. wing are 10 ft. higher
than those in the other wing, due to the 30-

ft. headroom required to accommodate the

jib cranes and hammers.
In the general design special care was

taken to provide a layout that would afford

opportunity for an orderly progression of

the work through the shop and ease and
economy in transporting materials or parts

to the point of final use in the locomotive

shop, with which it has suitable track con-

nection.

The shops and layout were designed and
constructed by Westinghouse Church Kerr
& Company, of New York and Chicago, act-

ing in co-operation with H. T. Douglas, Jr.,

chief engineer, and J. E. O'Hearne, superin-

tendent of motive power of the Chicago &
Alton Railroad, the actual field construc-

tion being in charge of P. J. Watson, as-

sistant engineer, Chicago & Alton Railroad.

that stone suitable for concrete aggregate
could be secured at Station , within

easy hauling distance, and that an abun-
dant supply of sand was obtainable at Sta-

tion . The sand in its natural condi-

tion, when made up into concrete cubes and
broken, showed a low strength but when
washed, according to the report, it gave
results which were entirely satisfactory.

The decision in favor of a concrete road
was made forthwith, and the contract was
prepared on this basis. Here, then, was a

convincing demonstration of the value of

the State-wide survey of road making ma-
terials which the New York Highway Com-
mission has recently been making.

Exploring State for Sand and Stone

The area of New York has been explored

for sand and stone with the same thorough-
ness that is used in sounding the depth of

water in an important harbor, and charts

have been prepared showing at a glance the

location and character of the road-building

materials available throughout the State.

With these maps at hand the engineers of

the highway commission have no more dif-

ficulty in selecting the type of road best

suited to each locality than has the pilot

of a ship in following a channel marked by
bell-buoys.

The extreme importance of this informa-
tion is apparent when it is realized that the

New York State Highway Commission will

expend on new routes during the coming
season the sum of $10,000,000. The mag-
nitude of its operations is indicated by the

fact that last year it used for road con-

struction and auxiliary work almost 1,000,-

000 bbl. of Portland cement or about 1 per

cent of the entire cement production of the

United States. Obviously with a program

tentative route is supplied by the division

engineer, and then a representative of the

testing laboratory sets out on a tour of in-

spection. He examines every ledge and
outcrop, sand-bank and stream and gets all

information possible from the residents in

the locality. The farmers often supply

data of considerable value. Samples of the

material are then taken at what appear to

be the most promising places and are sent

to Albany for test. It is not possible for

the testing laboratory force to visit every

route, and to some extent the examinations

of the material in the field and the taking

of samples are done by the division engi-

neers or their representatives.

At the laboratory each sample of stone

is given a number and subjected to the

American Society of Testing Materials

tests for abrasion, hardness and toughness.

The specific gravity and absorption also are

determined.

For concrete roads the aggregate must
have a suitable coefficient of wear deter-

mined by the Deval abrasion machine. At
the same time the hardness and toughness

values have to be considered.

If a stone proves acceptable its location

is plotted in black ink on one of the topo-

graphical maps of the U. S. Geological Sur-

vey, of which a complete set for the State

is kept in a bound volume for this purpose.

The same routine is followed in the case of

samples of sand, the location of the sand-

banks being marked on the topographical

sheet in red ink.

Sand Tests Important

The experience has been that a mere
visual inspection of sand gives no indica-

tion of its suitability as a fine aggregate

for concrete. Many of the sands which
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have been selected by experienced mem-
bers of the highway department by general

appearance and "feel" have proved by test

entirely unreliable. The grains may be too

fine or they may be coated with some min-

eral or clay covering which is not readily

detected and which apparently destroys the

bond in the concrete. For this reason no

On the road material survey the topo-

graphical maps of the U. S. Geological Sur-
vey have been a great help. All of the
existing and proposed routes are indicated

on these sheets and as soon as sand or

stone of acceptable quality is discovered its

location is marked, black ink being used for

stone and red ink for sand. The sheets are

to the testing laboratory and spends a few
days familiarizing himself with this impor-
tant feature of the road problem. In this

way he is made to realize how co-operation
between the laboratory and the field men
will further the success of road construc-
tion.

S-13-14-O000 (25-1S204)

Form BR.-41 STATE OF NEW YORK Rep. Cont. No

CommiMion of J^igfjtDapB Highway No

Bureau of Tests, N. Y.,

Albany, N. Y. 191 . . .

Gentlemen:—I have this day shipped 2 concrete cubes. Mix: x x

Coarse aggregate is from property of.
( (;i\iVL-l or Broken Stone)

. , sand is from property of.

cement used is This concrete used in

.

(Give Tiiide Name)

Concrete mixed 191

.

(Date) Engineer in Charge.

THE FIELD ENGINEERS SEND TO THE TESTING
INFORMATION REGARDING SAMPLES OF

sand is permitted to go into the construc-

tion of a road- until it has been subjected

to crushing tests in 2-in. cubes.

The sand-cement cubes are made in the
proportion of 1:3 by volume, and for each
sample eight are cast, four of natural sand
and four of washed sand. There are also

made with the same blend of cement eight

cubes of standard Ottawa sand. * These
cubes are crushed at the end of seven and
twenty-eight days and the results trans-

mitted to the division office. Some marked
discrepancies in strength are apparent be-

tween the washed and unwashed sand. A
sand wholly unsuited for concrete in its

natural state in some cases becomes an ex- .

cellent fine aggregate, when its impurities

have been removed.
For concrete pavement work not more

than 20 per cent of the sand shall pass a

50-mesh sieve and not more than 6 per
cent shall pass a 100-mesh sieve. The
amount of loam must be less than 5 per
cent and the compressive tests shall equal

those of cubes made with the standard Ot-
towa sand. If these conditions are fulfilled

the material is considered acceptable.

Less rigid requirements are made for

concrete to be used in foundations for pave-
ments or in culverts. Without the sanction
of the testing laboratory no materials may
enter into the construction of roads in New
York State.

Field Tests of Concrete

As a supplement to the laboratory tests

field tests of the concrete are made as the
work progresses. Two 6-in. cubes for each
500 cu. yd. of concrete are made up of sam-
ples of material taken from the concrete
mixer in place. These cubes are stored on
the job in moist sand for twenty-one days
and then sent to the laboratory and tested
at the end of twenty-eight days. The re-

quirements are a crushing strength of 3000
lb. per square inch for l:iy2:3 mix. The
accompanying form, is filled out at the divi-

sion office and mailed to Albany, so that the
complete record of the materials in the test
tubes is available.

laboratory postal cards giving detailed
concrete shipped for examination

bound in heavy covers and form a perma-
nent record of where road-building mate-
rials may be found. They are useful, not

only in preparing contracts and giving in-

formation to prospective bidders, but serve

also after the road has been in service

and when repairs become necessary.

County Engineers Witness Tests

A particular effort is being made by the
New York State Highway Commission to

impress upon its field men the importance
of laboratory tests. Last winter many of

the county engineers spent a short while

Shrinkage of Concrete and
Conditions of Curing

Final Dimensions Prove to Be Same After Various

Treatments During Aging, Although Strength

Is Greatly Affected

By F. R. McMillan
College of Engineering, University of Minnesota

ALTHOUGH it is generally understood
that the strength of concrete is directly

affected by conditions of curing, the results

of various methods of treatment during the

aging of concrete upon shrinkage and final

dimensions are not often considered. The
series of tests here reported were extended
over a period of about thirteen months and
show that moisture during the early stages

of curing only retards the shrinkage, the

final dimensions being practically independ-

ent of early curing conditions.

Small Beams Were Used

The beams tested were 4 x 5 in. in sec-

tion and 48 in. long. They were cast from
a single batch of 1 :2 :4 concrete composed
of a local (Minneapolis) sand and crushed
limestone and a standard grade of Portland
cement. The beams were left covered with

wet burlap for the first three days, after

which the measurements of shrinkage were
begun. These measurements were made
with a Berry strain gage on gage lines

formed by drilling into small steel plates set

flush with the surface of the concrete be-

fore it had hardened. The beams were left

standing on a slate slab and readings on

the upper side only were taken.

Standard 8 x 16-in. cylinders were made

20 40 so so 100 140 ISO 220 260

Time in Days

effect of time and method of curing on shrinkage of concrete

420

at the laboratory learning of the methods
used for examining sand and stone. One
experiment seemed to impress these men
strongly. Half a dozen jars of sand were
placed before them and they were asked to

select the material which in their judgment
would make the best concrete. The mate-

rial was then tested and the results com-
pared. Whenever a new man is now ready

to go out into the field he is first sent down

from the same batch of concrete as the

beams for compression tests. Two cylin-

ders were cast to correspond to each beam,
and were cured in the same manner except

for the re-wetting at the end of 175 days,

which was not given to the cylinders.

The difference in curing conditions can
be seen in the accompanying figure, which
shows also the results of the shrinkage
measurements. It will be seen that one
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beam was left open to the air from the be-

ginning, one was kept covered with wet
burlap sacks for a period of twelve weeks,
and the third alternately covered and un-
covered for this period. From this time
until the re-wetting at nearly the 180th day
they were all open to the air, and again
after the re-wetting all except beam 16 were
under the same conditions to the end of the

test. Beam 16 was taken away for other

purposes after 260 days. It will be noted
that at about the 180th day beam 17 was
actually immersed in water, while beam 16

was only covered with wet burlap.

The results of the shrinkage measure-
ments are plotted for the different days on
which observations were taken to the scale

indicated on the drawing. One of the

spaces, representing a shrinkage of 0.001

in. in an 8-in. length, corresponds to a move-
ment of 0.15 in. for 100 ft. From this it

will be seen that the total shrinkage in these

beams is equivalent to 0.95 in. per 100 ft.

One feature that will be observed from
thsse curves is the rapid change in the con-

crete that takes place with the change in

moisture conditions. This is shown not

only by the rise and fall in the curve for

beam 16, but in the break in the curve for

beam 17 between the fortieth and forty-

eighth days, when the sacks were not prop-

erly wetted. This is also shown in the

ready response to the wetting at the ad-

vanced age. At this time it will be seen

that beam 15, which was not covered,

swelled somewhat. This was probably due
to the sacks from beam 16, which stood

close by, coming in contact with it.

Total Shrinkage Same for All

The most interesting and probably the

most important result of these tests is the

fact that independent of the treatment
given the beams the final total shrinkage is

the same in all cases. This seems all the

more significant in view of the fact that

the results of the compression tests show a
marked difference in the strength. The
cylinders cured the same as the beams, ex-

cept for the re-wetting of beams 16 and 17

near the 180th day, showed the following
results when tested at the age of one year,

each value representing the average of. two
cylinders.

Curetl open to air 17101b. per square inch
Cure<l alternately covered
and open 1815 lb. per square inch

Cured covered for 12 weeks
then open to air. 2550 lb. per square inch

This shows that while the better curing
conditions did not affect the total shrinkage
it did increase the strength about 50 per
cent.

Gross Operating Revenues for January
on the large steam railroads of the United
States, according to a bulletin issued by
the Bureau of Railway Economics, were
$936 per mile, showing a decrease of $85
or 8.3 per cent as compared with January,
1914. Operating expenses were $716, a de-
crease of $79 or 10.0 per cent. Net oper-
ing revenues, therefore, were $220

—

a de-

crease of $6 or 2.4 per cent, and operating
income was $171—a decrease of $5 or 2.8

per cent. The operating ratio was 76.5 per
cent, as compared with 77.9 per cent in

1914. Considering the three main districts,

the respective ratios for January, 1915, and
January, 1914, were as follows: Eastern
district, 80.7 and 83.8; Southern, 74.2 and
74.4; Western, 72.8 and 72.9.

Small Automobile Opens Up New Opportunities

in Government Stream Gaging Work
On U. S. Geological Survey Work Marked Economies Are

Made in Cost and Time of Collecting Stream-Flow Data

By E. A. PORTER
District Engineer, Water Resources Branch, U. S. Geological Survey

BY using small automobiles instead of

horses the water resources branch of

the U. S. Geological Survey has been able

to make surprising reductions in one of

the items of greatest expense in connec-
tion with the collection of stream-flow data

—transportation. The motor vehicles

have proved particularly valuable in the

Western States where the field is sparsely

covered by railroads. Few daily trains

are operated over these lines, so that the

field engineer may be greatly delayed
while traveling from point to point. Many
of the gaging stations are far from rail-

road centers and transportation must,

therefore, be arranged to and from such
points at an average cost of probably not

less than 20 cents a mile. In an endeavor
to reduce this expense as much as pos-

sible authority has been granted from time

to time by the Secretary of the Interior

and by co-operating officials to purchase
automobiles for use in the work.
The Federal funds available for stream

measurement work have been insufficient

for all the work to be done, so that an
essential factor in the use of automobiles
for stream measurement work is in the

selection of a car that will cover the field

in a satisfactory manner and that can be

operated at a minimum cost.

The extensive use of the Ford car by
other Government departments, and by
private concerns, municipalities, and vari-

ous professional men, has led to the estab-

lishment of a large number of Ford
agencies and supply stations throughout
the United States. Facilities for the
operation of this car are, therefore, excep-

tionally good.

Operating Costs

In the Engineering Record of Septem-
ber 9, 1914, page 331, George W. Batchel-

der gives cost data for the operation of

automobiles in the water department of

Worcester, Mass. (See Table 1).

Table 1 indicates that the Ford automo-
bile is more economical to operate than
the other machines mentioned, and ex-

perience has proved that this car is strong

and powerful enough to give the service

required in the stream-measurement field.

The operating costs of Ford cars, in-

cluding depreciation, used by the water
resources branch of the U. S. Geological

Survey for stream measurement work are

shown in Table 2.

Automobiles vs. Horses

The cost of transportation is especially

high where the field engineers are com-
pelled to depend on horses and, moreover,

the time consumed is much greater. The
average distance that can be covered daily

by horses throughout the Western States

is not more than 25 miles, whereas the

HOW THE equipment IS PACKED ON BACK
OF CAR

CAR LOAD FOR STREAM-GAGING TRIP IN

southern UTAH

daily average of a Ford automobile over

the same territory is conservatively esti-

mated at 60 miles. The importance of

this fact is obvious in connection with

the element of time that enters so largely

into the results of the work of the field

Table 1.

—

Cost of Operating ArTOMOBH.Es in

Water Depart.ment, Worcestek. Mass.

Car Yearly oper-
No. Make ating cost

1 Buick, two-cvlimler $1,048
2 Buick, four cvlinder 1.200
:! Buick, model 2) 1,290
1 i'ope-Haitford, four-cylinder 1,280
"i I'ope-Hartford. model 31 1.262
H I'ope-Hartford, 3-ton truck (See note)
7 Ford runabout 291
Note.—Car 6 was operated at a cost of $13.86 a

(i'ly. Cost of team-work for same class of work,
$38.50 a day.
Car 7 did the work of two horses.

engineer, whose principal duty is to make
discharge measurements at a great num-
ber of gaging stations situated on adjacent
streams the actions of which are analo-

gous ; for it is usually impracticable to

have several engineers in the field at the

Table 2.

—

Opebating Costs of Ford Automobil»b
Used in Stream Measurement Work

I.,oeation Miles in Total Cost
of car travel cost per rail*

Arizona No data No data
California 24,000 $1,440.00 6.0 cent*
Hawaii, two cars. No record No record '5.0 cents
Nevada 10, ,".00 $1,183.72 11.2 cenU
.New York 40,000 '1,880.00 4.7 cents
Utah, No. 1 8,270 700.30 8..S centa
Utah, No. 2 2,180 266.00 12.2 cent»

•Approximate.
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CAR USED IN NEVADA HAS STORAGE CHEST FOR FIELD EQUIPMENT

same period, and one engineer is expected
to cover a large territory.

The engineer's transportation outfit for

stream measurement work usually re-

quires two or more horses, a light but
strong buggy, a set of good harness, and
other minor supplies. In the Western
States the cost of such an outfit varies

from $375 to $500, with heavy deprecia-

tion charges and probable death of horses

through sickness or injury. The expenses
incident to the feed and care of the outfit

vary from $1.00 to $2.50 a day. The team
will do well to travel 2,500 miles a season.

Table 3 shows the results of the com-
parison of data obtained by careful study
of conditions encountered in the field

served by Utah car 1.

Time Saved by Machines

The most striking element of the com-
parison is the time consumed by the auto-

mobile and double team of horses. The
field engineer required 129 days by use
of the automobile, which left 70 days to

be devoted to oflice work, Sundays, etc.

With a team 230 days would have been
required—31 days more than were avail-

able. To complete the work with one
team in 230 days the engineer would have

Table 3.

—

Aitomobile and Horse Transportation
Compared

By By two-
Items ot work automobile horse outfit

Actual distance necessary
for season's field work. . 6,403 miles .5,4 38 miles

Actual time available (in-
cluding Sundays) April 15
to Nov. 1, 1914 199 days 199 days

Actual time consumed for
season's field work (April
1.5 to Oct, 31. 1914) 129 days 230 days

Time allowed field engineer

for office and other work. 70 days 31 days
Actual average distance

traveled for season per
day 50 miles 24 miles

Actual number of discharge
measurements for season. 298 298

Number of measurements
per mile .047 .0.55

Salary and expenses of one
field engineer for season
at $5.35 per day $1,064.65 $1,230.50

Cost of transportation for
season by auto at SVj
cents per mile ; by 2-
horse team and buggy at
$4.50 per day 544.26 1,035.00

Salary and expenses of two
field engineers, at $10.35
per day* 2.059.65

Cost of transportation for
season, 2 teams, at $4.50
per day* 1,791.00

•Based on assumption that one engineer and team
could not cover the field ; two men and teams
would be required.

to be on the road every day during the

season. Furthermore, a drive of 2,500

miles a season would probably have been
the limit for the team. Two men, each
driving a double team, could have covered
the field and probably have made more
discharge measurements, but the expense
per measurement would have been greater.

In the State of Nevada the cost of travel

per mile, in stream measurement work,

using horses will probably not be less than

25 cents per mile, and the average num-
ber of miles traveled per day for the sea-

son will probably be about 25. Sixty miles

per day for a Ford automobile is a con-

servative estimate, for the Nevada roads
are as a rule good.

Conclusions and Summary

Conditions in Montana, Wyoming, Col-

orado, Idaho, Arizona, New Mexico, and
central California will not vary greatly

from those in Utah and Nevada, and the

cost of operating a Ford car will hover
about the maximum. In southern Cali-

fornia, and in New York and other Eastern
States, the operative cost should fall to

a minimum. In the middle Western States

reduce to a minimum the chance for acci-

dents, and to secure accommodations
which enable him to put gaging stations

in first-class condition. The car can ac-

commodate one or two extra men and thus

affords an inspecting officer every oppor-

tunity to save time and money in a review
of the field work.
The following changes should be made

on the car before using it for general field

work.
1. Arrange wheels to use 3V2-in- over-

sized tires all around; rear tires should

have irregular surface and not smooth
tread.

2. Install a master vibrator in order to

increase the efficiency of the ignition sys-

tem.

3. A good speedometer is desirable.

4. Add a hand Klaxon horn. The bulb

horns are practically worthless.

5. Radius rod braces should be used.

6. In isolated regions add a chest to

the rear of the car with compartments for

the accommodation of the engineer's field

equipment and 15 gal. of extra gasoline.

In Nevada, gasoline can be purchased
along the main railroad lines for about
25 cents per gallon; 100 miles to the in-'

terior the cost will be as high as 40 cents

per gallon.

Half -Ton Stone Goes Up Steep
Grade through Pipe Line

ENGINEERS on the Santa Maria irri-

gation project, near Creede, Cal., were
recently somewhat surprised to find a large

stone weighing about half a ton calmly re-

posing in a concrete flume 100 ft. from
the downstream end of a 48-in. wood-stave

pipe line 8125 ft. long, through which the

stone has passed. The unwieldy visitor's

journey was rendered all the more remark-
able in that it had been pushed up 850 ft.

of 18-per cent grade. Its form was some-
what wedge-shaped and measured 2 ft.

long, 1.8 ft. wide and 1.8 ft. high. The
stone was broken up and removed from the

flume. How the stone got in the pipe is

unknown, but the belief is that it slipped

in at some time when repairs were being

made at the head works.

The Engineering Record of Oct.. 12, 1912,

i^ua
ti.9778.0

-~j- -----
--
k

h Co 'Tcrrtf
i^1970&5-\- Flune

o9700
V

1

—

-

\
tl^9650 v__ 7^^ /^^ r J

__y /
9550

(
> 20m 4000 6000 ao00 lOOC

broken profile THAT INCLUDED AN 18-PER CENT GRADE DID NOT PREVENT A HALF-

TON STONE FROM MAKING AN 8000-FOOT JOURNEY THROUGH A 48-INCH PIPE

this cost will no doubt be more than in

the last group of States and less than in

the first group. In Oregon, Washington,

and northern California conditions of

climate and roads probably do not at

present warrant the use of an automobile

in stream measurement work.

The data indicate that the small auto-

mobile is more efficient in stream measure-

ment work than a team. For long trips

away from railroad centers it allows the

field engineer to increase largely his aver-

age mileage, to cut costs of operation and

page 396, contains a complete description

of the construction of the Santa Maria
Lake dam, for which T. W. Joycox was con-

sulting engineer.

O. F. Dalstrom, chief draftsman of the

bridge department of the Chicago & North
Western Railway, was the author of the

article "Substructure Conditions Fix De-

sign of Chicago & North Western Bridge

at Pekin," published in the Engineering
Record of April 3, page 425. His name was
incorrectly given as F. C. Dalston.
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Low River Flow Exacting for

Columbus Sewage W^orks
Annual Report Indicates 1914 Natural Conditions

Most Adverse Since Starting Plant—Septic
Tanks to Be Converted Into

Imhoff Tanks

NATURAL conditions in the Scioto

River below Columbus, Ohio, in 1914
were the most exacting since the sewage
treatment works have been in service, ac-

cording to the annual report of C. B.

Hoover, chemist in charge. From June to

November the river discharge was less than
50 sec.-ft., with a minimum of 8 sec.-ft.

At the same time the mean dry-weather
flow of sewage was 30 sec.-ft., of which
only 78 per cent were pumped to the treat-

ment works because of insufficient capacity

and lack of funds.

During the latter portion of the year the

^team units were abandoned for motor-
driven centrifugal pumps operated with
current from the municipal electric light

plant. The combined capacity of the new
units is between 45,000,000 and 50,000,000

gal. daily against a head of 40 ft. The
change reduced the payroll $6000 per year.

As the average cost of current will be
less than 1 cent per kilowatt-hour, an addi-

tional saving for power may be obtained.

On account of insufficient funds the

treatment plant was in operation during
only a part of the year, from April 20 to

Nov. 16. Plenty of water for diluting the
raw sewage was available in the river

during the remainder of the year and low
winter temperatures still further reduced
the probability of the production of a
nuisance.

Composition of Sewage

During the year the sewage was of aver-

age composition as indicated in the table.

The septic tanks were in continuous serv-

ice for an average period of 22 days and
the average storage period was 4.7 hr. The
tank treatment resulted in the removal of

60 per cent of the total suspended matter
of the raw sewage which averaged 260
p.p.m.

The dissolved oxygen demand was not
reduced by tank treatment to the same ex-

tent that the total suspended matter was,
and the actual percentage reduction values

for the dissolved oxygen demand and the

total suspended matter were 60 and 25 re-

spectively.

The partially digested sludge from the
septic tanks was flushed into the lagoons
which have been in service for the past
three years and which are practically no
longer available for this purpose. These
lagoons were not a part of the original

plan of sludge treatment, but were pressed
into service at a later date and with the

idea of serving only temporarily for this

purpose.

Moths Increase Filter Efficiency

The sprinkling filters gave better service

in 1914 than in the previous year. There
was an abundance of moth flies in the filter-

ing material and only a slight removal of

suspended matter by the sprinkling filters.

During the previous year there were very
few moth flies and a very considerable
removal of suspended matter by the
sprinkling filters. The function of these
lower forms of life other than bacteria, has
not been given the study which it appears
might be quite profitable in view of the
apparently useful service which they per-

form in the disposal of organic deposits in

the filtering beds.

The eflluent from the sprinklers, in com-
parison with the results of previous years,

was well nitrified and showed a fair stabil-

ity value and a low dissolved oxygen de-

mand. The purifying agencies in the beds

accurate method of determining the dis-

solved oxygen.

Plans have been completed for convert-

ing the present septic tanks into Imhoff
tanks, the construction of sludge drying
beds, and the installation of automatic
dosing equipment for the sprinkling filters.

Provision for Traction Stresses

in Quebec Bridge
Three Types of Trusses Used to Transmit Longi-

tudinal Forces to the Main Trusses and
Bracing at Ten Points

By C. A. NORTON
Formerly in Designing Division, St. Lawrence

Bridge Company, Montreal

ON ACCOUNT of the necessity to pro-

vide expansion joints in the floor sys-

tem of the Quebec Bridge, special methods
had to be devised to take care of the

traction stresses. These stresses, while not

E' Expansion End
F' Fixed End

M^^3M.
12 3 4 5 6 7 8 19

l\

Cu- Anchor Arm 5I5'0' «+*^ 7- CantileverArm 5B0'-O'- ^-^Suspended Span }20'0'^
^1^— -•

2830'0'c.toc.AnchorPiers

LOCATION OF THREE TYPES OF TRACTION TRUSS FOR QUEBEC BRIDGE

seem to have been more active this year

than last, but the reasons for this are not

evident. The question naturally arises as

to whether the activity of these agencies

is governed by conditions which are within

or beyond control. This is a problem in the

field of practical sewage treatment, stated

Mr. Hoover, which is worthy of consider-

able research. It seems probable that at

least some of the conditions which stimu-

late the life and activity of these lower

organisms might be supplied.

The river tests during the past year
have been more comprehensive than in the

past and have included observations rela-

tive to odor, color, gasification, floating

material of sewage origin and stream bed
deposits of sewage origin, in addition to

determinations of temperature, dissolved

oxygen and dissolved oxygen consumed.
Average results for the years 1913 and

1914 with respect to the saturation of the

river water with dissolved oxygen, seem
to show that the river was in worse condi-

tion this year than last, but this probably
is not true as the averages for 1913 were
increased by supersaturation values which
were not found this year because of a more
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large, comparatively, were found to be

somewhat difficult to transmit in an effi-

cient manner to the main truss members.
The fact that the bridge is built on a 1-

per cent grade on both sides to the channel

span does not make the effect of traction

any the less real.

Considering the bridge as a whole be-

tween anchor piers, the fixed points are

at the main piers and all tractive forces

must of course be finally transmitted to

them. Large movements in the floors have
therefore to be provided for near the ends
of the anchor and cantilever arms. Inter-

mediate floor expansion joints are located

so as to divide the anchor and cantilever

arms and the suspended span each into

two sections, making ten sections in the

total length of 2830 ft. The traction de-

vices for each of these sections are propor-

tioned according to the length of section,

assuming 750 lb. per linear foot of track.

The expansion joints and location of the

traction trusses are indicated on the eleva-

tion of the main trusses in the accom-

panying figure.

Two General Types of Traction
Trusses Used

These floor sections may be divided into

two classes. In one, consisting of the floor

for the suspended span and the outer halves

of the anchor and cantilever arms, the base

of rail is near the bottom chord so that

the traction girders may be connected di-

rectly to the bottom laterals of the main
trusses; in the other, comprising the sec-

tions nearest the main posts, the floor is

far above the bottom chords, so that trac-

tive forces have to be transmitted first to

diagonal web members.
In the first class above noted latticed

girders spanning the panel length in which

the traction is taken are placed on the

center line of each of the two tracks below
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TRACTION TRUSSES 2 AND 3 WITH CONNECTIONS TO LATERAL BRACING

the floor, so that their top flanges receive

the traction stresses from the bottom lat-

eral system of the track girders and their

bottom flanges deliver these stresses to the

main bottom laterals below, which are

trussed to transmit them to the bottom
chords. These traction girders, about 3

ft. in depth, are made stiff enough to pro-

vide also for the bending moments thus set

up and to transmit them to the main floor-

beam's in the form of shear. The girders

have a simple I-section formed by pairs of

4 X 4 X i/o-in. angles for the top and bottom
flanges, which are connected by lattice

angles to form a Warren truss. The ac-

companying outline sketches of trusses 2

and 3 indicate their relation to floor and
lateral bracing.

In the second class of floor sections as

mentioned above, traction is delivered from
track girders in the sixth pftnel out from
the main posts on either side. In these

panels the plane of the diagonal post sway-

bracing intersects the plane of the bottom

chords of the track girders near the third

point of their span at an angle of about

45 deg. A double latticed truss about 20

ft. deep, which is also part of the sway-

bracing system, is placed so that its top

flange is connected to the bottom flanges

of the track girders by stiff brackets. This

truss then receives stress from each girder

and transmits it to the diagonal posts.

The vertical component of the stress thus

delivered to the traction truss at each con-

nection is resisted by the track girder in

bending, causing either an increase or de-

crease in the bending moment therein ac-

cording to the direction of traction. The
track girders and main floorbeams on which

they are seated are proportioned to take

care of these additional stresses. The ac-

companying sketch of truss 1 indicates the

relation to floor and bracing.

Conditions in the anchor and cantilever

arms were so nearly alike that the traction

trusses for the two arms could be made
identical. Each truss very closely re-

sembles a portal brace. In form it is a

double Warren type with five panels ar-

ranged to suit the four connections for

the track girders. The top and bottom

chords are 1 -shaped members formed by
two pairs of angles separated by lattice

angles and framed into the diagonal posts,

which are 45 in. deep. The web members
are made with two single angles similarly

latticed.

Sand for the Filters at Moline and
Rock Island, 111., is obtained from the Mis-

sissippi River by a centrifugal sand pump
on a boat. Barges are unloaded at the dock

into the river by a stream of water from
the sand pump. From the river the sand

is pumped again to the bins. "So much
handling by water thoroughly washes the

sand", said L. A. Fritze, city chemist of

Moline, at the meeting of the Illinois Sec-

tion of the American Waterworks Asso-

ciation. The raw product has an effective

size of 0.28 mm and a uniformity coeffi-

cient of 2.11. By washing off the fine sand
after placing in the filters the size is in-

creased to 0.51 mm and the uniformity co-

efficient reduced to 1.34. Nine inches of

large-sized gravel, 2 in. and over, placed

under the regulation layer with from % to

%-in. sizes, made the operation more satis-

factory. In six months there were no pack-

ing or strainer troubles. The river sand
ready for service costs $1.47 per cubic

yard.
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Snow Survey Provides Basis for Close Fore-

cast of Watershed's Yield
Rapid and Economical Methods of Measuring Large Areas of

Snow at High Altitudes Prove Useful at Lake Tahoe, Nevada

By J. E. CHURCH, JR.
Director, Mount Rose Observatory, University of Nevada

IN THE SPRING of 1909, the staff of

Mount Rose Observatory of the Univer-

sity of Nevada inaugurated a system of

snow surveys over limited areas by follow-

ing contour lines and making measurements
of water content at regular and frequent

intervals. Since that time, however, such

surveys have been confined to typical slopes,

for the purpose of investigating the larger

problems of the influence of mountains and
forests on the conservation of snow. This

work has been carried on mainly in the

basin of Lake Tahoe, in the heart of the

Sierra Nevada Mountains.
The basis measures approximately 20 x

30 miles, the watershed extending 5 miles

from the lake on every side except the

south, where it extends 10 miles or more.

The watershed rises at one point 4675 ft.

above the level of the lake and has a mean
elevation above it of 1275 ft. The slopes

of the watershed are complex and the for-

est cover varies from dense fir to low man-
zanita and sparse sagebrush. The .snow-

fall, which naturally varies with elevation,

also varies greatly at similar levels.

Lake's Level Closely Predicted

In the spring of 1912, in a definite effort

to determine the water content of the en-

tire basin, one observer and assistant, by
means of motor boat and explorers' camp,
succeeded in a total of three week's work
in obtaining sufficient data to enable L. 0.

Murphy, hydrographer of the Truckee River
General Electric Company, which controls

the outlet of the lake, to estimate within

0.1 ft. the actual maximum level of the lake-

for the following summer.
The result was made possible more by

the instruments employed than by refine-

THE TWENTY-FOOT SNOW SAMPLER

ment of method. The lightness and effi-

ciency of the Mount Rose sampler and
weigher, shown in the drawing, made as-

cents of 3000 ft. possible in a single day,

with sufficient time en route to obtain from
50 to 60 measurements of depth and water
content of the snow. The water content of

a sample is determined by weighing the

tube and its core upon a spring scale, the

dial of which is ruled to indicate the depth

of water instead of its weight. Rapid and
complete measurements were possible un-

der all conditions of depth and density, and
so precise were the sampler and spring bal-

ance that both depth and water content

could be determined to tenths of an inch.

By thus combining precision with multi-

plicity of measurements the average snow
on the ground in the immediate region could

be accurately determined, irrespective of

local peculiarities such as trees, brush, ra-

vines, etc., or irregularities in water con-

tent due to drifts, hollows, and the uneven
settling of the snow.

General Method Pursued

The general method pursued was to deter-

mine the water content of the snow on

typical slopes and under characteristic for-

est covers, making each topographic unit

as large as possible. Measurements were
made in sufficient sections of the basin to

determine the local difference in snowfall,

and enough courses at high levels were
measured to determine the relation of the

snowfall on the higher slopes of the water-

shed to that on the floor of the basin. The
courses did not always follow contour lines

but were frequently diagonal, and some-
times vertical to them, being so laid as to

determine the water content of the slope

in question. On occasions, courses have

been laid for 2000 ft. or more directly up
the face of a mountain, particularly when
the rate of increase in snowfall with ele-

vation was being determined. If avoidable,

no course had less, than 25 measurements
and one had as many as 59. The distance

between measurements was kept uniform.

Thus the average of the measurements of

any course could be taken as a fair repre-

sentative of the average depth of the snow
over the entire slope.

In the survey of the Tahoe watershed 33

courses were measured. Most of these were
on the western side of the lake, where the

snowfall is heaviest, and were distributed

equally along the entire watershed from
north to south, for the local differences in

precipitation vary from 37 to 66 per cent

between the center and the north and south

ends. The snowfall on the eastern side of

the basin is much lighter and required

proportionately fewer courses. The highest

course in the basin was at the elevation

of 2775 ft. above the lake.

The courses were afterwards plotted on a

topographic map and the average snow
cover of the entire basin was computed from
the known area of the region. The losses

by evaporation were computed on the basis

of losses as in previous years.

Measurements usually were made later

at the higher levels instead of on the floor

of the basin, for melting begins there some-

what later than below, and the snow also

continues to fall there somewhat longer.

The snow on the ground at the time of

this survey was only 70 per cent of that

found in 1910, a year nine-tenths normal.

The maximum depth of snow found in the

regular courses was 98 in. in 1912 and 129

PAN IN PERFECT CONDITION AFTER

SNOW STORM

in. in 1910. Depths of 210 and 250 in.,

however, have been found at a few points

in the basin.

ADVANTAGES OVER CONTOUR-LlNE SURVEYS

The advantages of the method of snow-

surveying described are evident. It is a

practical substitute for the method of con-

tour-line surveying, which is too expensive

to put into operation. It will greatly in-

crease accuracy in estimating the water

content of the snow over large areas and
probably at no greater expense than re-

quired for the maintenance of isolated snow
observers. The work also can be central-

ized in the hands of fewer and probably

more capable observers. Although the pres-

ence of a lake in the basin measured made
access to its various portions easier, most
basins are accessible from some adjacent

settlement that can be reached by the usual

methods of winter travel. Considerable

climbing on snow-shoes is necessarily in-

volved, but with a sampler and weigher of

sufficient range and lightness an ascent of

3000 to 5000 ft. can be made in a long day

and time be left to make 50 or more deep

measurements en route.

As the quantitative relationship between

the snowfall at the higher levels and at the

lower becomes better known, it may be pos-

sible to compute the actual snowfall at the

higher levels from what might be called the

symptomatic snowfall at the lower. The
rate of melting and evaporation at the

higher levels can also possibly be deter-

mined in like manner in terms of the weath-

er. The data on these points, however, are

thus far both meager and conflicting.

The survey of 1913 has domonstrated the

general accuracy of snow surveying and
the superiority of field work over routine

measurements at a single station in the

basin. Owing to delay in arranging co-

operation with the interests using the

waters of Lake Tahoe, the survey was not

begun until April 11, when the snow at the

lower levels was already partially melted.

However, the survey at the higher levels

was extended considerably beyond the Urn-

I
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Fig, 6

DETAILS OF SNOW SAMPLER USED IN LAKE
TAHOE BASIN

its of the survey of 1912. Thirty-one

courses in all were measured and 725 sepa-

rate measurements made, yet only two and
one-half weeks were spent in the work.
The excess of snow (in water equivalent)

over that of 1912 was approximately 30 per

cent, the averages at four points in the

basin being: Spooner's Ranch, 27 per cent

(based upon depth only) ; Ward Creek, 33.6

per cent; Rubicon Park, 34.2 per cent;

Mount Tallac, 32.6 per cent.

The rise in the level of Lake Tahoe over

that of 1912 was only 0.35 ft. or 30.4 per
cent, the accuracy of the forecast based on
the snow measurements being thus well

within that attained in 1912. According to

the measurements made at eight stations of

the U. S. Weather Bureau, the average pre-

cipitation of the entire basin at the level

of the lake -was 22.6 per cent greater than
in 1912.

Value of Field Measurements

The value of field measurements over

measurements at a single station is dem-
onstrated by the fact that at Tahoe City,

where is the principal snowfall station on
Lake Tahoe, the local precipitation indi-

cated an excess of 86.6 per cent over 1912,

whereas the snow survey indicated an ex-

cess of only 33.5 per cent (including Spoon-
er's, 31.9 per cent), or within 10.9 per cent

of the excess indicated by the average of

the measurements of precipitation at the
eight stations of the Weather Bureau on
the lake, and within 3.1 per cent of the level

actually attained by the lake itself. Fur-
thermore, the expense of the survey was
considerably less than one-half of the
amount necessary to maintain the eight sta-

tions. It is, of course, true that these sta-

tions furnish climatic statistics of precipi-

tation, measured storm by storm, and of

snow on the ground, measured month by
month, which the snow survey, if restricted
to the time of melting, cannot do.

The snow studies have been supported by
a grant authorized under the Adams Act
of the U. S. Office of Experiment Stations
and the Nevada Agricultural Experiment
Station.

Owing to the unusually heavy precipita-

tion at Lake Tahoe in 1914, the snow sur-

vey of the Tahoe Basin was made as early

^ February to forecast the level of the
lake in abundant time to release the sur-
plus water without flooding the ranch lands
below. The level of the lake had already
risen 2.2 ft. above the minimum in the
autumn.
The relation of the water equivalent of

the snow on the we*t side of the basin,

where the heaviest precipitation falls, to

that of 1913 was found to be as follows:

Relation of Water Equivalent of Snow
1914

1913, percent
inches inches of 1913

.North End 29.03 57.93 199.6
North Central 19.09 37.76 197.8
South Central 30.22 .53.09 17.5.7
South End 22.27 44.85 201.4

Average percentage 193.6

The rise of the lake in 1913 (on the as-

sumption that the gates were closed) was
1.5 ft. On this basis, the rise for 1914
should have been 2.85 ft., or 5.05 ft.

above the autumn minimum, leaving a re-

serve of 0.95 ft. below the maximum level.

Since February additional precipitation has
fallen, amounting to 5 in., which with a

subsequent rise of 0.2 ft. in the lake level,

should make a total rise for the season of

5.5 ft., or slightly less, if allowance be
made for increase in evaporation during the
unusually clear weather of February and
March.

1913-14 compared with 1889-90

A rough check upon the present estimate
is furnished by the season of 1889-90, when,
as in 1914, the precipitation was unusually
heavy and the run-off influenced by two
dry years preceding. The precipitation for
1889-90 and 1913-14 appears from mark-
ings of snow level on the trees to be approx-
imately equal. In the former season, the
lake rose "one or two inches less than 5 ft."

above its minimum level of the preceding
autumn, or within approximately 0.5 ft. of

the estimate of the level for the present
season.

The assurance to the property owners on
the lake that their lands would not be flood-

ed and to the power companies and ranch-
ers that their source of supply would be
abundant fully justified the survey.

Decatur Installs Plant for

Sewage Tests
Small Experimental Station Built to Investigate

Possibilities of Treating Sewage Con-

taining Corn Products and Gas
Works Wastes

A SIMPLE testing station for the study
of the sewage in the Broadway sewer

in Decatur, 111., was put into service last

September. Some of the points to be as-

certained were the best method of grit

removal, amount of sludge from sedimenta-
tion, and the rate at which a sewage con-

taining industrial wastes from gas works
and corn products establishments could be
handled. At the outlet of the Broadway
sewer, where the station is located, the dry
weather flow is 1,500,000 gal. daily, an
amount obtained from 1500 acres of terri-

tory Analyses have shown that the

biological oxygen consumed has been as

high as 4600 parts per million.

Plant

The plant comprises a coarse bar screen

and grit chamber, an Imhoff tank, a

sprinkling filter and secondary settling

basin. A weir at the sewer mouth raises

the level of the sewage sufficiently to per-

mit pumping directly through the bar
screen built up in the shape of a box hav-

ing %-in. openings between the %-in.

round bars. The 3-in. suction pipe con-

nects with a 1%-in. Morris centrifugal

pump, belted to a 3-hp Wagner motor.

The discharge is into a barrel acting as a

stilling box at the head of the grit cham-
ber, 20 ft. long, 2V^ ft. wide, 2 ft. deep
at the inlet end and 12 in. deep at the out-

let end. At the nominal rate of pumping,
75,000 gal. daily, the velocity will be 0.44

ft. per second. The chamber is built of No.
24 galvanized sheet iron, soldered together

and stiffened with 2 x 4-in. wood framing.
The grit chamber feeds directly into an
orifice box in which, by an overflow, a con-

stant level is maintained. The discharge

is into the inlet end of the Imhoff tank.

An overflow orifice box is placed below the

first box so that the total flow from the

grit chamber is measured.
The double-deck Imhoff tank is 15 ft. 31/2

in. deep, and the two chambers are sep-

arated by baffles of No. 24 galvanized iron,

carried on 2 x 4-in. framing. The bottom

TESTING STATION AT DECATUR, WITH ELEVATED GRIT CHAMBER
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is built up to make a cone hopper, 2 ft. 4
in. high at the periphery, with terra cotta

partition tile faced with smooth-trowelled
concrete. The settling period at first was
2 hr., but this time was varied. It is con-

sidered desirable to run at a high rate on
starting to get sludge into the digestion
chamber.

Operation

From the settling tank, part of the clear

sewage will pass by an orifice box and a
cam-controlled butterfly valve to the Taylor
nozzle in the sprinkling filter. The head is

varied from 2 to 7 ft. The filter is con-

structed inside a wooden-stave tank, 14 ft.

in diameter and 10 ft. deep. A false bot-

tom of 2 X 4-in. timbers laid flat and 2 in.

apart is covered with stones from 2 to 4

in. in size. Above the underdrain is a
7'2-ft. layer of 1^4 to 2-in. commercial
crushed limestone from Greencastle, Ind.,

washed and screened to remove dust and
fine particles. A wind shield of galvanized
iron is built up 3 ft. high around the top

of the filter. The effluent from the

sprinkling filter passes to the secondary
settling basin of 240-gal. capacity, built of

galvanized iron and designed to provide a

settling period of 1 hr. when the filter oper-

ates at 5000 gal. in 24 hr.

Provision for analyzing the samples has
been made by fitting up a laboratory in the

newly completed filtration plant.

Investigations of the sewerage condi-

tions at Decatur as to the probable sizes

required, interceptors needed, runoff and
surveys, were carried out by Langdon,
Pearse, Samuel A. Greeley and the Central

Engineering Bureau, of Chicago. Dr. Ar-
thur Lederer supervised the equipment of

the laboratory and R. A. Allton is resident

engineer in charge. P. T. Hick is city en-

gineer.

A City Founded on Sawdust
How Part of Muscatine, Iowa, Cane to Be Built on Such a Foundation

—

Engineering Problems Encountered in Laying Pavements and [^Sewers

SAWDUST and other mill refuse to a

depth of from 3 to 15 ft., with a slight

veneer of earth as a covering, form the

foundation of a part of the city of Musca-
tine, Iowa. Consequently the city has been
confronted with unusual problems in the

laying of pavements and sewers.

About the first industry to locate in what
was then known as the village of Blooming-
ton, the name being subsequently changed
to Muscatine, was a large sawmill located at

the mouth of the Muscatine Slough. For a

while the refuse from this mill was used to

fill up around the buildings, but more
ground was needed for storing lumber. As
a result the lumber company pushed its ter-

ritory out over the lowlands bordering the

Mississippi River, reclaiming land with mill

refuse and protecting it along the river.

In 1841 a grant was obtained from the

state of Iowa to build a dam across the

mouth of Muscatine Slough at Green Street,

thus connecting the river-swept Muscatine
Island (downstream from the slough) with
the city. The dam, which was about 20 ft.

in width, was used as a roadway for teams
passing over to the island, which is about 15

mi. long and 8 mi. wide. Then the lumber
company started to fill in around the dam,
using the refuse from the mill, to make
more land for its lumber yard.

In 1858, as the result of a joint session of

the board of supervisors of Muscatine and
Louisa counties, it was decided to build a
levee which would shut out the flood waters
from Muscatine Island and the low-lying

mainland. Realizing that cheap factory

sites were to be had along the river on Mus-
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catine Island, three lumber companies built

factories along the main traveled road, and
soon the South Muscatine and Musserville

City of Muscatine
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AREA AND DEPTH OF SAWDUST FILL IN MUSCATINE SLOUGH
Profile is that of Grandview Avenue and Green Street

LOCATION OF LEVEE AND SAWDUST FILL

additions were laid out on the northerly part
of the island. Each of the new mills started

to reclaim adjoining territory with refuse
from their factories. The Hershey Lumber
Company erected a shaving blower and filled

in Muscatine Slough for six blocks.

All of the yards around the properties

have had a coating of earth applied to them
from a near-by hill in order that vegetation
might be raised. Many thousands of yards
of earth for covering purposes have been
hauled into this territory by wagon, but
there is still quite a stretch which, as yet,

reveals the bare sawdust.
The territory behind the levee was never

filled to a greater height than from 5 to 7 ft.

below high-water mark, and it was found
that although the river fluctuated from 18

to 20 ft., the fluctuation of Muscatine Slough
after the levee was built was only about 3 ft.

When the river was low, at a stage of from
3 to 5 ft., the water was let out from the

slough at the lower end of the island

through flood gates, and the gates were
closed as soon as the water started to rise,

thus keeping the water low behind the levee.

Engineering Problems Arise

As the result of considerable building on
the island there recently came the problem
which had been talked over for many years,

of putting in some sort of pavement in the

streets of this level and low-lying district,

which was underlain with from 3 to 15 ft.

of mill refuse and lay 5 ft. below high-

water mark. The difliiculty of laying sew-

ers in this territory was another problem
which seemed to demand attention. At
last it was decided to construct a storm-

water sewer into the Muscatine Slough,

keeping the pipe from 3 to 4 ft. under-

ground, and in 1912 a sanitary sewerage
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system was planned with a pumping station

near the river, allowing the sewage to dis-

charge by gravity when the Mississippi

was at an elevation of 5 ft. and to be

pumped by a centrifugal pump when be-

tween the elevation of 5 ft. and that of

20 ft. This would cause pumpage from
three to six months in the year with a 5-hp

motor. Authorization for the construction

of the sewer has not been made as yet.

In 1912 the matter of paving arose again.

Upon investigation it was found that the

lines of the Chicago, Rock Island & Pacific

Railway near by had been built over simi-

lar ground and that the settlement in ten

years was scarcely noticeable. E. W. Boyn-
ton, now with the General Construction

Company, of Davenport, Iowa, states that

about 1400 ft. of the Rock Island is built on

6 ft. of rattlings and sawdust. Two feet of

earth was placed on the roadbed, and after

thirty-one years hardly any settlement had
been recorded. The Muscatine North &
South Railroad has been built over similar

sawdust and mill refuse beds with the same
result.

Laying Concrete on Sawdust

With the above information at hand it

was decided to construct a vitrified block

pavement with a 5-in.' concrete base on

Grandview Avenue and Green Street. The
concrete under the street-railway track was
made 11 in. thick, and the curbs on each

side run down to meet the concrete base,

thus forming abutments to receive the

thrust of the two roadways laid across the

street. The base was constructed with a

concrete composed of a 1:3:6 mix where
stone was used, and a 1:3:5 mix using local

river gravel. Sand was used for cushion

and filler material. The subgrade was
rolled with a 3-ton roller, because it was
difficult to use a heavy roller, care being

taken to remove any large logs, rattlings

or old planks to a depth of a foot below sub-

grade.

The finished street, which is one of the

heaviest traffic arteries leading into the

city of Muscatine, has been in use under

the heavy traffic of lumber wagons and

A typical street corner is shown in per-

spective. The storm sewer and water pipes

along the line of the pavement were placed

in the parkings on each side of the street,

so that the street would not have to be

opened at any time. There has been no
maintenance cost on the pavement since its

construction. The work was carried out

under the supervision of C. H. Young, city

engineer of Muscatine.

For the Civil Engineer and Contractor

New Publications

Direct-Acting Steam Pumps. By Fraoik F. Nickel,
associate in mechanical engineering, Columbia
University. Cloth, 6% x 9% in.; 258 pages;
illustrated. New York, McGraw-Hill Book Com-
pany, Inc. $3 net.

The Yellowstone National Park—Historical and
Descriptive. By Hiram Martin Chittenden, briga-
dier-general, U. S. Army (retired). Author of
"American Fur Trade of the Far West," "His-
tory of Steamboat Navigation on the Missouri
River," etc. Cloth, 5 Mj x 8 in. ; 350 pages; illus-
trated. Cincinnati, Stewart & Kidd Company.
$1.75 net.

Dust Prevention. Bulletin 6 of the Illinois High-
way Department. By Frank L. Roman, testing
engineer. Paper, 6 x 9 in. ; 40 pages; illustrated.
A general outline of surface oiling as applied to

macadam, gravel and dirt roads. The treatise is
written in non-technical language for township,
county and city officials. There are given specifi-
cations for the purchase of various grades of oil.

The Flow of Water in Irrigation Channels.
Bulletin 194, U. S. Department of Agriculture.
Paper, 6 x 9 in. ; 68 pages ; tables and diagrams.
Washington, D. C., Government Printing Office.

Results of extended tests to determine the re-
tardation factor in Kutter's formula under the
various conditions found in modern practice are
detailed for the use of engineers who design irri-
gation, drainage and power channels.

Books Reviewed

Hancock's Applied Mechanics for

Engineers
Revised and rewritten by N. C. Riggs, professor

of theoretical and applied mechanics. School of
-Applied Science, Carnegie Institute of Technology.
Cloth, 5>A X 7i/i in.; 441 pages; 289 illustrations.

New York, The Macmillan Company, $2.40.

Reviewed by Melvin L. Enger

Assistant Professor of Theoretical and Applied
Mechanics, University of Illinois, Urbana

According to the preface of this book,

"the author has had in mind the fact that

the student finds much difficulty in seeing

the applications of theory to practical prob-

lems. For this reason each new principle

developed is followed by a number of appli-

cations. In many cases these are illus-

trated and they all deal with matters that

directly concern the engineer." Concern-

HALF-SECTION OF BRICK PAVEMENT ON CONCRETE BASE SAWDUST AREA

farm produce since September, 1912, and
there is no apparent settlement or failure.

The mill refuse was in a good state of pres-
ervation when the pavement was laid, inas-

much as ground water was constantly near
the surface, and there was no successive
drying and wetting. The city engineer be-
lieves, therefore, that there will be no de-
cay during the life of the pavement, and
that where settlement does occur it will be
more or less equal.

ing the revision it is stated that "although

rathor extensive changes in method of

treatment have been made in certain parts,

the general subject matter and order of

arrangement have been, in the main, re-

tained. ... An important change is to

be found in the much larger use of graphical

methods."
A comparison of the old and the revised

edition shows that many improvements
have been made. Errors in the treatment

of the gyroscope, and incorrect statements

concerning the motion of a particle on a

twisted curve, have been corrected. State-

ments of principles have been rewritten in

better form, many figures have been re-

drawn, about two hundred new problems
have been added and the general appearance
of the book has been improved. The work
of revision has been well done.

Not enough time can be taken in most
schools to cover the entire book. Much of

the matter, however, can be omitted with-

out destroying the continuity. The treat-

ment of moment of inertia seems needlessly

long, the chapter on friction contains much
matter which can be taken more profitably

in specialized courses, the treatment of the
pendulum is more complete than is justified

by its engineering applications, and the

derivation of the flexure formula (added in

revision) seems out of place.

The typography is excellent. The use of

small type for problems and of bold-face

type for important formulas, and the ar-

rangement of the mathematical work, make
it easy to pick out the important parts.

By the use of a better grade of paper the
volume is considerably thinner than the old

edition, although about fifty pages have
been added.

Handbook of Construction Plant
Author, Richard T. Dana. Leather, 5x7 In., 702

pages, illustrated. Chicago, Myron C. Clark Pub-
lishing Company. $5 net.

This book was compiled as a guide to the
proper selection of plant and tools for dif-

ferent classes of construction work. Being
practically the first attempt in this line, it

naturally suffers from some incomplete-
ness. The idea behind it, however, should
prove even more valuable in future editions

than in the present. A great many kinds
of machinery are described, together with
the conditions and work to which each is

suited. Much valuable data are given as to

the cost of operation of certain types of
machinery. These data should prove the
most useful part of the work, as they fur-
nish practically the first published basis
for selecting machinery by considering its

saving in costs as compared with deprecia-
tion and interest on its purchase price.

An Introduction to Town Planning
Author, Julian Julian, borough survevor, Cam-

bridge, England, Cloth, 5i^x8 in., 149 pages, 9
illustrations. London, Charles Griffen & Co, 5s. net.

This work will be of value to American
readers chiefly as a reference, to find out
under what laws town planning is now
carried forward in England. Three chap-
ters are devoted to this phase of the sub-
ject, under the headings, Authorities and
By-laws, Powers of Local Authorities, and
Practical Considerations in the Preparation
of Town Plans. Besides summaries of the
legal powers, there is much information
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on such subjects as street widths and char-

acter on parks, on details of buildings, and
on housing and sanitation rules. Opening
chapters review briefly the history of an-

cient, mediaeval and modern town plan-

ning, while the closing pages present in a

few words for each the chief characteristics

of town planning in a number of European
cities.

Working Data for Irrigation

Engineers
Author. K. A. Moritz, engineer, U. S. Reclama-

tion Service. Cloth, 6 x 9 in. : 395 pages : 12 illus-

trations. New York, John Wiley & Sons, Inc. $4
net.

Reviewed by B. A. Etcheverry

Head of Department of Irrigation, University of
California, Berkeley

The main purpose of this book, as the

title implies, is the presentation of working

data; for irrigation engineers, to facilitate

the hydraulic and structural design of irri-

gation canals, flumes, pipes and structures.

The book may be divided into five main
parts. The first part, containing 75 pages,

gives a brief and fragmentarj- considera-

tion of some of the features pertaining to

the examination, reconnoissance and investi-

gations of irrigation projects and of some

of the principles of the design of irrigation

structures. The discussion is based largely

on the U. S. Reclamation Service practice,

and is too brief and indefinite to be of any

great value. The purpose of this part of

the book is not apparent.

The second part, containing 128 pages,

or about one-third of the book, presents

hydraulic diagrams and tables, and is the

most valuable part of the book. There are

10 diagrams for the solution of problems

by Kutter's formula, which give the relation

between V, R and S for values of N rang-

ing from 0.010 to 0.035. Tables for the

corresponding values of C in Chezy's for-

mula V = C \' RS are also given. There

are 20 diagrams which give the hydraulic

elements of different forms of canal cross-

sections; in detail these give the relations:

First, between A (area), b (bottom width),

d (depth) and r (hydraulic radius) ; second,

between A, V and Q. This is followed by

diagrams and tables for the flow of water

in wooden-stave, cast-iron, concrete and

steel pipes, and for the discharge over

weirs. A list of hydraulic formulas con-

cludes the section. The majority of the

diagrams are based on the valuable tables

of the Reclamation Service, published in

their handbook "Hydraulic and Excavation

Tables." In the preparation of the dia-

grams, logarithmic scales have been gen-

erally used and represent a great deal of

work on the part of the author. The dia-

grams are well arranged for use, and the

scales selected are consistent with the de-

gree of accuracy required.

The third section, containing 54 pages,

includes canal excavation tables, reproduced

from the above named publication of the

Reclamation Service, and a large number
of tables and diagrams of useful data for

the designing engineer.

The fourth part, of 58 pages, includes

miscellaneous tables and data, such as stadia

tables, logarithms, trigonometric functions,

squares, cubes, etc. These data are avail-

able in other sources, but their inclusion is

a convenience.

The fifth section, of 74 pages, contains

general .specifications. The author states

that the "main intention is to state the im-

portant points to be covered rather than to

state how they should be covered." They
should be useful for this purpose, as they
cover both general construction and ma-
terials. They are based on the standard
specifications of the Reclamation Service,

with some of the clauses which apply only

to Government regulations omitted.

This work should be of value to irrigation

engineers, particularly in office computa-
tions and designs. The extensive use of

logarithmic plotting is to be commended.

Engineering Office Systems and
Methods

Author, John I'. Davies. Cloth, 6x9 in.; 544
pages ; 243 illustrations. New York. McGraw-Hill
Company, Inc. $5 net.

Reviewed by R. Fleming
American Bridge Company. New York City

This important book is written by the

engineer of the Honolulu Iron Works, a firm

of consulting and contracting engineers in

New York City. He has drawn upon the

information furnished by a wide range of

books, technical journals and manufac—
urers' catalogs, supplementing it from his

own varied experience.

Chapter 1 is given to the collection of

preliminary data for engineering projects,

including foundation testing, stream gaging
and information to be obtained before

making designs and estimates. The second
portion of the chapter might be criticised

for needless detail. Although the designer
cannot have too much preliminary informa-
tion, there are many points that can be

settled better by him than by the purchaser,

who is seldom an engineer.

The second chapter is entitled "Designing
and Drafting Systems." The outlines for

engineering designs for different types of

structures are excellent. A page is found
on the investigation of the strength of old

steel bridges. The portion on the checking
of engineering drawings is to be com-
mended, especially the directions for check-

ing the anchor-bolt plan and three "re-

minders" in the examination of structural

steel details : Check for reduction of temp-
let work, check for reduction of expensive
shop work and check for reduction of erec-

tion expense.

'Chapter 3 is on specifications of engineer-

ing material, with many outlines of specifi-

cations.

Chapter 4, of 75 pages, is entitled, "Re-
minders for Obtaining Quotations on Stand-

ard Material." Machines and material of

many kinds are treated in detail, the

author's theory being that by submitting
information as full and complete as possible

in the first place much closer prices can be

obtained.

Three chapters follow on purchasing-

office methods and forms, cost keeping and
estimating, and sampling, inspecting and
testing engineering material. The detail

notes and reminders regarding structural-

steel estimating are thorough. The re-

viewer would- think such a caution as, "Be
careful not to omit whole floor.s"," unneces-

sary, did he not know of a case where an

engineer estimated the "typical floor" as

one floor.

Chapter 8 is devoted to domestic shipping

and chapter 9, of 60 pages, to the intricacies

of export shipping. To some engineers

chapter 9 will be the most interesting in

the book.

Succeeding chapters are on progress

charts, scheduling systems, etc., indexing

and filing systems, etc,, for the engineering

office; and drawing-office systems and

methods. What the author writes of cer-

tain charts is true of the chapters through-

out—their whole value lies in their sugges-

tive probabilities. What is used by one

company must be modified according to

results desired, the personal equation, and
a number of other conditions before it can
be adopted by another. To the three pages
on technical letter writing might be added
a few on technical and other English.

Many engineers are deficient in the correct

use of English. The author, by the way,
uses the word "strain" where "stress" is

meant.
Chapter 13, the last and shortest in the

book, is entitled "Miscellany."

From the foregoing the broad scope of

the book is apparent. The experienced

engineer will find much of interest, but it

will be of special value to the engineer who
is getting his experience. It will be a boon
also to any who desire more knowledge in

lines akin to those in which they are en-

gaged. For instance, the designer and
estimator can obtain considerable informa-

tion regarding the work of the inspector

or purchasing agent.

The author writes in an attractive style,

brings his references to recent dates and is

generous in giving credit to the writings of

others. He also has that rare quality of

knowing his limitations, as is seen in the

chapter on export shipping, where he
writes, "Care has been taken to make state-

ments and figures as nearly correct as

possible, and to qualify remarks properly

in the case of exceptions to general rules;

the professional shipper, however, will

probably notice many omissions and half-

truths."

The typography of the book, the table of

contents in the beginning and the index

at the end are all that need be desired. In

conclusion, the book deserves a place in

every technical library.

Plain and Reinforced-Concrete
Arches

Author, J. Melan, professor of bridge design at
the German Technical School at Prague. Author-
ized translation by D. B. Steinman. Ph. D., pro-
fessor of civil engineering at the Universit.v of
Idaho. Cloth, 6x9 in.; 161 pages; 44 illustrations.
New York, John Wiley & Sons, Inc. $2.

Reviewed by F. H. Constant
Professor of Civil Engineering, Princeton University

This book is a translation of Prof. J.

Melan's article on arches, "Theorie des

Gewolbes und des Eisenbetongewolbes im
Besondern," published in the second revised

edition of F. von Emperger's Handbuch fiir

Eisenbetonbau (Berlin, 1912). This is the

second volume of Professor Melan's work
to be placed in English and published in

this country by Professor Steinman (see

review of "Theory of Arches and Suspen-
sion Bridges," Engineering Record, Sept.

12, 1914).

The present work of 161 pages covers

only plain and reinforced-concrete arches.

Chapter 1 deals with the general forces and
line of resistance in an arch. Chapter 2

develops the equations for maximum fiber

stresses at any section of a rib in terms of

bending moment M and thrust A^. The two
phases. Phase 1 for slight eccentricities of

N, occasioning only compression in the sec-

tion or insignificant tension, and Phase 2

for larger eccentricities yielding tensile

stresses exceeding the resistance of the con-

crete, are considered.

Chapter 3 on the three-hinged arch is

handled mainly by the graphic process with

the special analytic treatment of the para-
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bolic arch for full and half-live loading.

For the severe case of live loading covering

alternately the left and right halves of the

arch, the mean or best arch curve is found

approximately to coincide with the line of

resistance for the dead load and half the

live load considered as distributed over the

entire span. The well-known treatment by

influence lines is included.

The next three chapters on the hingeless

arch for vertical and non-vertical loads and

the effects of temperature, and the displace-

ment of the abutments are the fundamental

ones of the book. The analytic method does

not differ essentially from that given in re-

cent leading American works on the sub-

ject. The arch is considered cut at the

crown and the unknowns are M,„ So, and Ho
ac this point. The deformation equations

of condition, however, are obtained by the

principle of work (Castigliano's Theorem),

by which, for the case of the hingeless arch,

6W dH„ = 0, dW/dS = 0, and dW/dM„ =
(see Church's Internal Work), where W

is the work for the two halves and includes

the action of both the moment M and the

thrust N (rib shortening). The resulting

equations for Ho, M,„ and So can be put in

comparatively simple form for solution by

the tabular method. The reviewer does not

at all agree with the author's reiterative

statement that the precise calculation of

maximum stresses by the influence values

for unit load concentrations is too laborious

to carry out, and that but two conditions of

live loading (half span and full span) should

be considered.

The German predilection for graphic

processes and their ingenious development

of this art are well shown in the graphic

solution which here receives prominent

treatment. After the diret-t simplicity of

the analytic solution the graphic method
seems rather roundabout and artificial.

The author's statement that maximum fiber

stresses follow from the positions of load-

ing giving maximum positive or negative

moments, is not strictly true for reinforced

concrete, since the value for the thrust N
is an important factor.

Chapter 5 discusses the effects of tem-

perature. The Swiss and the new Austrian

specifications prescribe a range of ± 27 deg.

Fahr. Chapter 6 gives the analytic and

graphic solutions for non-vertical loads.

Chapter 7 attempts to obtain an approxi-

mate solution of an arch by certain simpli-

fications which seem to the reviewer to be

too general and too loose to be of much
practical value. Chapter 8 discusses briefly

the cases of two-hinged and one-hinged

arches. The treatment of elastic abutments

and arches, continuous over several spans

(Chapters 9 and 10), is new in American

literature. It is a little too condensed here

to be perfectly clear, and the importance

of the subject would justify considerable

expansion of these chapters in a later edi-

tion. Chapters 11 and 12 for determining

the best curve for any arch and the thick-

ness of the rib are highly theoretical, and

to the reviewer at least, who would welcome

an out and out empirical rule based upon a

wide and practical experience, are not at all

convincing. Chapter 14 takes up again the

calculation of fiber stresses in the arch, but

more especially for the case where the axial

thrust is small. After deducting its effect

from the allowable compression for con-

crete, the bending moment alone is consid-

ered. The author has constructed an inter-

esting graphic chart (Plate 1) for giving

at once the percentages of reinforcement

at top and bottom in a section subjected

to a reversal of moments.
The book closes with an appendix contain-

ing complete computations of stresses,

analytic and graphic respectively, of two
bridges of the Melan type of reinforcement,

one at Genoa and the other at Lausanne.

While the translator states that the orig-

inal text has been faithfully followed

throughout, he has succeeded admirably in

producing a free'and completely American-

ized translation. The notation has been

modified and the units converted from
metric into English units. The book is an

important addition to the literature of the

reinforced concrete arch, and much credit is

due the translator for bringing it within

the convenient reach of American readers.

Preventing Losses in Factory Power

Plants

Author, David Moffat Myers. Cloth, .", x "Vi in-:

560 pages; 6S illustrations. New York, The En-
gineering Magazine Company, $3.

Not a book for the designing engineer,

but for owners and managers of factory

power plants, and at a time when there is

so much discussion in regard to private

plants and central-station power, the book

is of special interest to them. The first

nine chapters cover the ground in a gen-

eral way and of these chapter 9, "The

Human Factor," deals with the most im-

portant element of power-plant operation.

Numerous illustrations are given from

the author's experience of plants investi-

gated where large gains have been made
after careful study of the problems in-

volved. It is such a book as owners and

managers should read to bring them to

realize that the power plant and the men
operating it are worthy of their attention,

and that the efficiency of a majority of

power plants can be increased by such

interest, often at a comparatively small

expense.

Who Built the Panama Canal ?

Author, W. Ijcon Pepperman, chief of office of ad-
ministration, Second Isthmian Commission. Cloth,

6 X 8 1/2 in., 420 pages, 31 illustrations. New York,
E. P. Dutton & Company. $2.

The answer given to his title question by

the author is Theodore P. Shonts—to whose

staff, by the way, the author is attached.

While Mr. Pepperman himself would object

to this single-word summary of his book,

protesting that his aim has been rather to

show that the second Isthmian Commission,

which he calls the "Railroadmen's Commis-

sion," was chiefly responsible for the san-

itation, organization and design, the im-

pression made by the book is decidedly that

of the glorification of an individual.

Mr. Pepperman reviews briefly the in-

ception of the Panama work, scoring

roundly the first commission, without, how-

ever, showing the limitations imposed on

the commission which seriously handi-

capped its work. He then proceeds to detail

the conditions under which Mr. Shonts was

made chairman of the second commission

•md the progress of the work of sanitation,

organization and design. To his mind the

important work was completed when the

second commission went out of existence,

and nothing but routine was left and a

routine to be carried on by a self-running

machine perfectly adapted in every respect

for the task in hand. His attitude is plainly

shown by his quoting with approval the fol-

lowing remark of a railroad engineer em-

ployed by the second commission : "We
built the machine and started it going, and

then gave the handle to Goethals, who
turned the crank and ground out the re-

sults." Further in the volume are found

such disparaging phrases and sentences as

the "mere digging of the canal"; "Once
given conditions approximating modern

civilization in the Canal Zone ... all that

remained of the canal construction prob-

lem was 'to make the dirt fly'"; "But he

(Mr. Shonts) did not surrender control at

Panama until convinced that the comple-

tion of the work was merely a matter of

routine that might be accomplished by any

highly competent executive."

The second commission undoubtedly did

do a great work at Panama, and it was
right that some one should present the ac-

complishment clearly for the enlightenment

of the American people.' One could wish,

however, that it might have been done by

some one, equally well informed, but less

partisan, and not intent upon belittling the

efforts of those who went before or the

work which faced those who followed the

"railroad regime." Mr. Pepperman's book

to a measure is prejudicial to his ovra

cause, for even the layman need not be

told that Goethals and his confreres have

done what is outstanding in its magnitude

and in the skill with which it has been con-

ducted. No amount of disparagement will

reduce the credit which the present chief

and his staff deserve and are accorded.

They have fully acknowledged their indebt-

edness to their predecessors, not once but

many times. They concede that under

Shonts Gorgas cleaned up the Isthmus, that

under Shonts the canal forces were effec-

tively organized, the labor recruiting sys-

tem was hit upon and developed, the Pan-

ama Railroad rebuilt, the excavating plant

largely assembled, a magnificent esprit de

corps developed and a modern standard es-

tablished for the cities at either end and

the construction towns.

There are supplementary chapters on the

trials to which canal officials were sub-

jected by attempts to start scandal and by

misrepresenting conditions on the Isthmus

and on Bunau-Varilla's connection with the

Declaration of the Republic of Panama.

One chapter describes the canal briefly and

points to its economic significance.

A valuable feature of the volume is the

reproduction of Joseph Pennell's remark-

able sketches of the work on the canal.

A Shade Tree Census is to be taken at

Binghamton, N. Y. Arrangements have

just been completed between the authorities

who have in charge the public parks and

public schools of that city and the New
York State College of Forestry at Syracuse

University for the taking of such a census.

The work is outlined and the necessary

material and instructions are furnished by

the State College of Forestry in such a

way as to make the field work of distinct

educational value to the pupils in the public

high schools^ The information gathered

will be used in the preparation of a shade-

tree map for Binghamton. It is the plan

of the State College of Forestry to extend

this census-taking of street trees by high-

school pupils throughout the State as rapid-

ly as possible and it is hoped that this work

by the pupils will, in many cities of the

State, be the beginning of the proper plant-

ing and preservation of public shade trees.
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Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

Could Use Diesel Engine to Run Air

Compressor

Sir: I have read with much interest the

article by Mr. Hammond about the Diesel

engine in the Engineering Record for March
27. The same idea has been in mind with

me as long ago as 1910, when I was in

charge of sinking a mine shaft in Minne-
sota as a pneumatic caisson. On another

of these shafts in Michigan, where coal had
to be hauled 4V2 miles from a railroad and

cost $5.50 a ton at the job, it took 20 to 25

tons' a day to make air enough for a 29-ft.

diameter laisson. The scheme always ap-

pealed to me as a likely one for caisson jobs,

where coal is high. Larger pneumatic con-

tracts would stand figuring on, to say the

least, perhaps with the Diesel engine used

directly to drive compressors, furnishing

air for most of the construction plants as

well as for the caissons. This sort of an
arrangement will appeal to many men whose
average job is smaller than the one taken

for your illustration, as, if their equipment
is not electric, their investment would be

confined to the power house, and they would
be able to use their present equipment of

hoists, etc., as it stands.

R. Jackson.
East St. Louis, 111.

Doubts Reliability of Diesel Engine

Sir: The writer has read with much in-

terest Mr. Hammond's article on "The
Diesel Engine for the Contractor—Why
Not?" in the Engineering Record of March
27. About a year ago, while investigating

the adaptability of the Diesel engine as a

marine engine on small vessels, the same
tempting economies were arrived at. But
the writer wishes to mention a few of the

practical difficulties of which he became
aware in the course of talks with some who
had used the Diesel engine.

To make clear succeeding statements the

working of a Diesel engine will be very

briefly outlined. After an impulse stroke

and after the cylinder has been scavenged
all valves are closed and the piston in its

upward stroke compresses the air in the

cylinder to 500 or 600 lb. per square inch.

This creates a temperature of 1000 to 1100

deg. Fahr. Just before the dead center the

fuel oil is injected under an air pressure

of about 800 lb. per square inch. The oil

ignites and gases of combustion impart an
impulse to the piston. The compressor for

generating the 800 lb. pressure for fuel

injection is 2- or 3-staged and runs directly

from the crank shaft. The air is generally

water-cooled between stages.

It hardly seems likely that repairs to ma-
chinery subjected to such pressures and
temperatures should cost no more than

those to other machinerj' working under,

say, a pressure of 120 lb. and a temperature
of less than 400 deg. Fahr. Indeed, the

practical difficulties are just what these

conditions would lead one to expect. Valves

are apt to warp and leak. Cylinder's heads

are apt to crack. The cylinders are apt to

crack around exhaust ports, if there are

any. Pistons sometimes become overheated

and seize. The high temperatures in the

air compressor have been known to ignite

the lubricating oil, cracking the air pipes

by the excessive pressure thus caused.

Manufacturers, both American and for-

eign, are devoting their best energies to

overcome these difficulties, and will ulti-

mately succeed. It is doubtful, however, if

any contractor would now run the risk of

depending solely upon two 500-hp Diesel

engines for power on a |6,000,000 contract.

Diesel engines are hardly reliable enough.

It is not to be expected that the same de-

gree of reliability that has been attained

in the steam engine after a century of de-

velopment should be attained in the course

of some twenty years in the Diesel engine

with its high pressures and temperatures.

Probably the ideal way to test Mr. Ham-
mond's idea would be on a job where cheap

electric current can be purchased close by.

The contractor could then go to some
builder of Diesel engines, get his guaran-

tees, and go ahead. Then if troubles de-

veloped the work would not stop.

Eberhardt Mueller.
Camp Hill, Pa.

[Probably the best answer to this letter

is to invite contractors to investigate indus-

trial installations and municipal electric

light plants operated with this source of

power. Figures as to repair bills in in-

stallations of this kind are available and
have been seen by the author of the article

referred to. They indicate that while what
Mr. Mueller says was doubtless true of the

early installations of the Diesel engine in

this country, these engines have now
reached a state of reliability which com-
pares well with that of the steam engine.
—Editor. 1

Filters Balk at Operating Methods

of City Fathers

Sir: A striking case illustrative of the

waste and extravagance in our municipal

governments has recently come to the

writer's attention. As is common in most
or at least a great many of such cases, the

waste was due to a commendable desire to

.save money, together with ignorance as to

the means of doing so.

A Western city of some five or six

thousand inhabitants several years ago con-

.structed a gravity water system costing ap-

proximately $325,000. The system included

about 35,000 ft. of wood-stave pipe carry-

ing the water from the river to reservoirs

and slow sand filters located on a hill above

the city. The line is of 30-in. pipe and is

supposed to carry about 22 sec.-ft.

The purification works consist of a

settling basin, two slow-sand filter beds and

two clear-water reservoirs. The filters cover

approximately 1 acre each. The filter mate-

rial consi.sts of 12 in. of coarse gravel, 12

in. of coarse sand and 24 in. of fine sand.

After the construction of the filters they

were placed, in accordance with the custom

in small cities, in the charge of men who
apparently knew nothing of their care and

operation. The men, no doubt, never heard

of such things as rate of filtration, loss of

head, etc., but could be had for a small

monthly wage. (The writer has been in-

formed, unofficially, that the "water superin-

tendent" gets $70 per month.) No means
had been provided for cleaning or regulation

of any sort. Last summer, as a consequence

of the belief that filters consist only of sand
through which the water seeps and that

they do not require expert knowledge to

maintain efficiently, the beds reached such a

condition that they would no longer fulfil

their mission.

Never having heard, possibly, of the re-

moval and washing of sand, the committee

of the council having charge of the system

(an eye, ear, nose and throat specialist

being chairman) had the filters cleaned of

the old sand, which was replaced by new,

clean material. So far as is known no engi-

neering advice was obtained or even sought.

Suffice it to say that a very large quantity

of sand was hauled a distance of several

miles. Just how much was hauled, or at

what cost, could not be ascertained by the

writer. Upon the occasion of the writer's

last visit to the filters, however, one basin

had been entirely cleaned of sand and was
about half filled with new material. The
amount of sand required for one basin is

very nearly 5000 cu. yd. To those who know
the cost of filter sand it will readily be seen

that the salary of a fully competent man
could have been paid for several years. And
in addition the city would have been saved

the necessity of consuming raw river water

during the period the filters were out of

commission.

To cap the climax some one advanced the

rather novel idea of securing sand for the

beds by placing sand in the intake of the

pipe line, on the theory that it would be

carried through the 35,000 ft. of pipe to the

settling basin adjoining the filter beds—this

in spite of the fact that the line contained

several inverted siphons of 100 ft. head and
over. Sand carried by gravity in opposition

to a 100-ft. head, is, quite naturally, a

simple matter. The water committee of the

council adopted the idea, this time contrary

to gratuitous engineering advice, and it is

understood that some 350 cu. yd. of sand

were actually dumped into the intake cham-
ber. Some reports placed the amount a"

high as 500 cu. yd. Needless to say it

stayed in the pipe line—just where it is

perhaps no one knows—but it is a safe con-

jecture that the first long inverted siphon

contains its full quota.

It was reported around the city that the

originator of the idea was to be paid at the

rate of $6 per day if the scheme worked, and

$3 per day if it didn't work.

The outcome of the matter was that early

in the present year the city resumed the

use of its old pumping plant and the tax-

payers used raw river water again. The
pipe line was frozen in several places. The
presumption was that the pipe was so filled

with sand that the slush ice which ordi-

narily passed through without trouble be-

came lodged and froze solid.

In any event the experiments have proved

costly to the taxpayers. Just how costly

could not be ascertained, as the experi-

mentation is not yet at an end and the coun-

cil members responsible for the waste are

very reticent in the matter. Just when the

American public will awaken and elect men
to office because of their qualifications in-

stead of their popularity seems uncertain.

In this particular case the time would seem
to be ripe. ENGINEER.
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Pointers on Trestle Building with

Easily Moved Pile Driver

By GEORGE A. EATON
New York City

AN overhang pile driver which is easily

moved in any direction without block-

ing or rollers is shown in the accompany-
ing cut at work on a temporary double-

PILE DRIVER WITHOUT ROLLERS

track trestle on the New Haven road at

Pelham Bay, N. Y. After traffic was di-

verted over this structure, the old trestle

in the foreground was replaced with a

six-track trestle 102 ft. wide on 36-pile

bents placed on about 10-ft. centers.

The machine shown was 42 ft. long, and
its skids, which were shod with dressed

maple plank and kept well greased, slid

directly on the caps. Moving forward or

backward was done with one set of falls,

one end run ahead or back as required.

Two U-bolts in a cross-brace of the bed-

frame directly in front of the engine are

used to hook the other end of these falls

in. The rig was pulled sidewise by a set

of falls attached to a U-bolt on either side

of the bed frame.

As few engineers in sticking a pile can

hoist the hammer and the pile at the same
time, even if there be steam enough to

raise both, there is no object in having the

pile line on the front drum. A runner line

from one winch-head was used to handle

piles on this rig, with the result that when
the hammer reached the top of the leads

the pile was also raised and ready to

stick, and no time was lost. The lead

from the falls for moving ahead or back
was permanently fastened on the front

drum instead of the pile line, which also

gave greater speed in moving. The lead

from the falls for moving sidewise was
run through a snaftih block to one winch-
head.

Although this machine was operated
with a drop hammer, it drove a bent a day
for some time. To keep the hammer hit-

ting piles an extra gang was put on saw-
ing off and capping (each cap was in sev-

eral sections) as the driver moved sidewise.

In order not to stop the driver to raise

the caps, a toy stiff-leg derrick, with 12-ft.

sills, a 10-ft. mast and a 14-ft. boom, of

6 X 6-in. timber provided with manila rope

falls, was used to hoist the caps. This

derrick was so light that it could be dragged
around on plank skids with a runner line

from the driver. To hoist a cap, the sills

were tied down with rope slings. A line

to a winch-head of the driver was also

used to raise the cap timbers.

This trestle was built about ten years

ago, but the type of driver and the other

time-savers used on the job are by no

means out of date, and have repeatedly been

used with success by the writer.

Truck Used as Deadman
By W. G. FLETCHER

Newark, N. J.

A RIGGER in Newark, N. J., recently

backed a heavy truck against the curb

at the new terminal station of the Newark
Public Service Corporation and used it to

anchor a guy derrick in clearing up the

wreckage of a locomotive crane. The crane

had turned over on the side of a bank and

it was found necessary to set up a tem-

porary derrick in order to right it. On the

side where the truck was used no other

anchorage was available, and the truck

proved too light to allow lifting the body

of the crane. Finally the wheels and trucks

were removed from the crane and placed

on the dray. This lightened the load and

weighted the anchorage sufficiently to per-

mit raising the crane.

Greater Care in Employing Work-
men Will^Pay the Contractor

By H. D. HAMMOND
Associate Ekiitor, Engineering Record

MAKING some effort to determine

whether each man hired on a construc-

tion job will fill the bill is a thing that is

both very desirable and seldom done. A
contractor may well ask himself the que.s-

tion, "Do I get the most efficient force that

could be picked from the men who apply at

my jobs, and if not, how can I get it?"

Many superintendents and general fore-

men are capable of picking the right men
for their work, and many make it their busi-

ness to employ personally every man that is

taken on. If the superintendent is a good

judge of men this is the best way to take

care of the matter. The trouble is that

often the man in charge is either a poor

judge, and knows it, or is too busy to attend

to employing the men. Consequently, he

leaves it to the foremen, who often are not

able to tell a good.man from a bad one till

they see him work. As a result, foremen

come to expect nothing from any man -they

put on, and form the habit of discharging

men for the most trifling mistakes. A fore-

man who gets into this rut is never able to

build up a good crew, or get the best out

of the good men he does pick up. And
when a foreman is not honestly trying to

pick the best men he can, regardless of

other considerations, various abuses creep

in, and the efficiency of his gang often drops

very low.

A campaign to educate foremen in this

matter of selecting men, especially with a

large company, would be nearly hopeless.

For one thing, foremen with a large concern

are often changing. Many men make first-

class foremen who do not have it in them to

be good judges of strange men. The gen-

eral foreman, or superintendent, however,

is rightly supposed to be of a superior class,

and it can reasonably be demanded of him
that he should know how to employ men.

DERRICK WHICH CLEARED THIS WRECK WAS GUYED TO A DRAY
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The solution, then, is for a contractor to

select his executive force so that he can put
on each job at least one general man who
is competent to do the hiring. Next, he
must see to it that this man has time to
attend to the matter. If the man be the
superintendent, and his time is taken up
with office detail, an assistant, or engineer,
can relieve him so that he will be able to
devote the needed time to employing his
men. Such an assistant will more than save
his pay in increased efficiency of the work-
ing force. It is a great mistake, in general,
to take up a superintendent's time with
signing checks, making reports and doing
instrument work, if he is also the man relied

on to plan and execute the construction.
If the general foreman is selected to em-

ploy the men, and his job keeps him too
busy to attend to it, there is usually a
quick solution of the difficulty. The things
that take the general foreman's attention
from arranging the work for his crews and
helping to plan the progress of the job may
be divided into two classes—breakdowns of
equipment and blunders by the men under
him. Contractors should spare no pains to
minimize both these things, aside from the
mere question of employing men. The extra
money that represents the difference be-
tween equipment that is ready to run 24
hours a day and equipment that runs part
time, and between competent and incom-
petent foremen, is literally only saved when
it js spent. When it is spent it is usually
much more than saved. If your general
foreman does not have time to hire his men
when the job is running smoothly, that is

evidence enough that he is doing more work

Having provided a definite man to employ
others on each job, a contractor should
watch that feature of the work carefully,

and see whether each particular man's judg-
ment can be improved. On visiting a con-
tract it is often easier to tell what is wrong
than to right it. If the wrong men are
employed on one of your jobs, or men picked
for one class of work are doing other work
for which they are not fit, a little observa-
tion will disclose the fact. To set it right,

however, may require both tact and
patience. Nevertheless it will not be hard
to find men enough in the average executive
force who can at least be taught to do this

work, if they are not able to do it already.

To interest these men and train them to

this way of doing is at the present time the
best of business. The man who waits till

competition forces him to adopt a progres-
sive measure stays right where he was
before his competitors began to adopt it

—

a little to the rear of the procession and
profits.

Rail Support for Ditching Under
Railway Line

By M. p. MELLON
Place & Mellon, Contractors, Ensley, Ala.

A RAIL support which will carry Coop-
er's E-50 loading across a 9-ft. ditch

is illustrated herewith. This device has
been used by the writer with success in

ditching under railway tracks in Alabama.
The rails are 15 ft. long and of 80-lb. sec-

tion. The saddle blocks are made of 1 x
6-in. steel, and the keys of 1% x 4 x 24-in.

RAIL SUPPORT BRIDGES 9-FOOT GAP

than one man should. Either the superin-
tendent should be free to help him, or he
should have a competent assistant.

The selection of those foremen and me-
chanics who are not readily picked up at the
work, and who are carried by a contractor
from place to place, should be made, or at
least passed on, by some one person in the
main office who is an expert at the business
of knowing a man when he has talked to
him. No man .should be taken on without
a personal interview. A fair-sized contract-
ing business can well afford at least one
expert of this sort, whose main concern
is employing men. Many readers will be
able to recall in.stances where, for lack of
such an expert, contractors have suffered
from the most ridiculous mistakes made by
men sent as competents by the main office.

UNDER SIDE OF RAIL SUPPORT

steel. On a 7-ft. span the device is good for
E-60 loading. It was made for the writer
in a local frog and crossing shop.

Cement Gun Used on Imhoff Baf-

fles at FJtchburg

EXPERIENCES in the use of the cement
gun for forming the baffles in the Im-

hoff tanks of the sewage treatment plant at

Fitchburg, Mass., were recounted by David
A. Hartwell, chief engineer of the Sewage
Disposal Commission of that city, in a
paper presented March 3 before the Sani-
tary section of the Boston Society of Civil

Engineers.

Thin partition walls of rib metal rein-

forcing lath with cement plaster were con-

structed in the Imhoff tanks to separate the

sedimentation and digestion chambers and
also completely around the sprinkling filter

to prevent sand and gravel from working
into the spaces between the broken stone.

The metal lath used was the Rib-Trus
manufactured by the Berger Manufacturing
Company, of Canton, Ohio. The method of

placing the plaster was optional with the

contractor, either hand work or use of the

cement gun being allowed in the specifica-

tions. The contractor decided to use the

cement gun and the result, according to

Mr. Hartwell, was fairly satisfactory.

The plans called for a thickness of 2 in.

on both the partition walls in the tanks and
the curtain wall around the filter. The
type of lath used has such a heavy body of

metal and such a small percentage of area
of perforation that there is not, in Mr.
Hartwell's opinion, as large a bond between
the cement plaster on the two sides of the
metal as is desirable. The limited area of

this bond is such that the plaster breaks
away when a not very heavy blow comes
upon the wall. Again, in the Imhoff tanks
when an attempt was made to smooth the

surface of the plaster by troweling, it was
easily loosened from the lath. Some form of

metal lath with larger openings would be
preferable but would probably require to

be backed with forms to prevent the
plaster from shooting through the lath.

Quality of Chuted Concrete Im-

proved by Receiving Box

IN ORDER to secure homogeneous masses
of concrete by the chuting method Fraser,

Brace & Company, contractors, of New York
City, who built the Deerfield River hydro-

electric plant in western Massachusetts and
also the Cedars Rapids water-power plant

on the St. Lawrence River, customarily dis-

charged their concrete into a bottomless

box. In this way the larger aggregate
which may have separated from the mortar
is held until the latter comes down the

chute after it. When the box is filled it is

lifted and the concrete spread and tramped
into position.

The scheme was also used on the Penn-
sylvania Station work in New York City

under George G. Clarke, then resident engi-

neer for the Pennsylvania Railroad, and
now a member of the contracting firm above
mentioned.

Concrete Placing Record Made at

Balboa Pier, Panama

IN the construction of the north entrance
pier at Balboa, Panama, which is con-

nected with the north wall of drydock 1, a

gang of men operating a ^/^-yd. Austin
cube mixer, equipped with an elevator and
movable chutes, mixed and placed 540
batches of concrete on March 9. In place,

the 540 batches measured 275.5 cu. yd. and,

according to the "Canal Record," this vol-

ume of material was placed in 7 hours and
15 min. actual working time. During the
8 hours' work there were the following de-

lays: Broken chutes, 10 min.; repairs to

mixer, 20 min. ; moving mixer ahead, 15

min.; total delay, 45 min.
The labor cost, including supervision,

was $39.91, which makes a unit labor cost

for mixing and placing of 14.48 cents per
cubic yard. All the material was wheeled
in wheel-barrows from a point about 100
ft. from the mixer. The average run per
hour, actual working time, was 36.33 cu. yd.
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Repair of Concrete Buildings at Edison Plant Sets

Precedents in Construction Work
Original Estimate of Salvage of Concrete, Eighty-seven and a Half

Per Cent, Borne Out by Data Gathered During Reconstruction

FOLLOWING the fire which swept the

plant of Thomas A. Edison, Inc., at

West Orange, N. J., on the night of Dec.

9, there were various conjectures as to the

extent to which the damaged concrete

frames could be saved and repaired. The
engineers retained by Mr. Edison estimated

that the damage to the structural work
would not exceed 12I/2 per cent. Most of

those who inspected the buildings did not

make an estimate of the percentage of dam-
age, but the opinion was general that the

two upper stories of the west wing of

Building 25 would have to be removed, and
that the most heroic measures would be

needed if Building 11 were to be saved.

The columns in the first floor of the latter

were badly shattered, faring, on the whole,

worse than any other large group of col-

umns in the plant.

It is now possible to report, as the re-

pairs are nearing completion, that the ear-

liest estimate of Mr. Edison's advisers was
correct. Final figures are not yet availa-

ble, but it is certain that the structural

repairs will not cost over 121/2 per cent of

the original cost, and will likely be very
close to 10 per cent, making the salvage

90 per cent of the value of the concrete
frames.

Reconstruction

As has been mentioned in this journal be-

fore (Jan. 9, 1915, page 40), the work of

reconstruction was started as soon as plans

could be made and materials ordered.

Cleaning up was begun the day after the

fire. In less than two weeks steel sash with
wire glass was being set in Buildings 24
and 25, the former the phonograph record

factory, the latter the office building. With-
in a month repairs on 25 were completed.

Except for the three upper floors of the

west wing Building 24 was finished by the

end of January. Since then this wing has
been entirely restored. Repairs on Build-
ings 11, 13 and 15 are now practically com-
pleted, and the replacement of the collapsed

section of 11 is well under way. Building

7, the last of the damaged structures to

be taken in hand, will not be ready for oc-

cupancy for another month. In this struc-

ture it was found advisable to cut out about
half of the slabs on two floors and rebuild

them entirely. Columns, walls and, in many
cases, the beams and girders were retained

in the sections being rebuilt. Meanwhile^
three temporary buildings with corrugated

.

iron sheeting have been constructed in the
center of the plant area.

As has been intimated above, fire-resist-

ant construction is being used at window-
openings, in the form of steel sash, set with
wire glass, while all doors are metal cov-
ered. Where not already used stair and
elevator wells are being enclosed with brick

DAMAGED COLUMNS AND BEAMS, SUPPLIED WITH NEW WRAPPINGS, ARE READY FOR CONCRETING
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fire walls, and similar construction is being

used to cut off stair and elevator towers

from the structures proper.

Cost of Repairs

The figures kept during reconstruction

show that the cost of repairing Building

25 was 2 per cent of the original cost of

the frame; of Building 24, 15 per cent; of

Buildings 11, 13 and 15 (a group consid-

ered as one), 10 per cent. Figures are not

yet available on Building 7. Taken as a

whole the repair cost will average 10 per

cent of the original cost of the concrete

frames.

As has been described in brief articles in

this journal on Jan. 9, page 40, and Jan. 16,

page 72, loose concrete was removed from
beams, girders and columns, reinforcement

provided (as shown in drawings herewith)

and the members restored with an enlarged

section. The beam section has been pre-

viously published, while the method of re-

inforcing girders, of restoring girders

badly shattered and of strengthening the

members under the heavy molding presses

in Building 24 have not heretofore been

printed.

While the term reinforcement is used in

the paragraph above in connection with the

steel, it will be seen from the accompany-

ing drawings that in the beam repairs no

additional strength can be counted on. In

other words, the added concrete is in the

nature of fire protection only, while the

angles and wire cloth serve only to hold

the concrete. That this determination not

to reinforce the beams (except in the un-

usual cases here specifically recited) was
justified is apparent, not only from inspec-

tion of the structures, but also from load

tests made after the fire. In Building 11, a

test of two adjoining 15 x ITYz-ft. panels

under a load of 300 lb. per square foot

showed a maximum deflection of only 13/64

in., while two similar panels in Building

13, loaded to 400 lb. per square foot, show-

ed a maximum deflection of only Vs in.

These floors were originally designed for a

load of 200 lb. per square foot, with allowed

stresses of 16,000 lb. in the steel, 500 lb.

in the concrete in compression and 75 lb.

in the concrete in shear.

Contrasted with these test loads is one

made on a repaired section of Building 13.

Two panels of the same dimensions as those

above were loaded to 400 lb. to the square
foot. The resulting maximum deflection

was 5/32 in.

Where girders were badly injured it was
deemed advisable to strengthen them. In

some cases this was done for the full

length; in others, only through the section

where the bending moment was large. An-
gles were placed in the tension as well as

in the compression flange, bolts passing up
through them and through the floor slab

above. The details are shown in an ac-

companying drawing.
Under the heavy molding presses in the

fourth story of Building 24, the beams de-

flected a maximum of about 1% in. It

was therefore deemed advisable to add steel

members of suflScient section to carry the

load. Accordingly steel channels were bolt-

ed to the beams, while I-beams were placed

beneath the concrete girders, carrying their

loads through hangers to the concrete ad-

jacent to the columns. These details also

are shown in accompanying drawings, while

photographic illustrations show the prog-

ress of the work and final appearance.

In the buildings suffering most dam-
age, Nos. 24, 11, 13 and 15, about 231/2 per

cent of the beams and girders were re-

paired, this figure including the reinforced

members under the presses in No. 24, but

excluding those in the collapsed section of

No. 11.

Restoring Columns

In restoring the columns the damaged
concrete was chipped away, buckled rods

cut off and new vertical reinforcement and
a spiral wrapping of 14-in. rod provided.

The restored columns are of circular sec-

tion instead of square. Contrary to the

practice in the restoration of the floor

system, where the additional material is

mainly for fireproofing purposes, the col-

umn renewals contemplate the strengthen-

ing of the members. The reinforcement

naturally varied with the loads and spans,

but for Buildings 11, 13 and 15 is shown
in Table 1.

Tablb I^Reinforcbmbnt for Restored Intbhiob

Columns in Buildings 11, 13, and 15

Story
1

2
3
4
5

Size, In.
5/16
5/16
5/16

-Spiral-

I

Pitch, In. Vertical Steel
Eight % In.

Eight % In.

Eight % in.

Eight % In.

Four % In.

Note—Both spiral and vertical steel is round.

Where the columns had failed, they were
cut out and replaced by entirely new col-

umns.
Of the total number of concrete columns

AlternaHve Hongers for

Reinforcement of Girders Beoms ond Girders

BEAM AND GIRDER REINFORCEMENT WAS NECESSARY UNDER PRESSES IN BUILDING 24

Half l>--zo"--^ Half

HolfGrdei-aasbB "^^ "'^'
Half Girder Class A

Elevation of. Girder Reooirs

^^^'^^^^'^y

Section

D-D

Section C-C

Elevation of Beam Repairs

To be poured to here

at least four nours
''

before pouring top

ond beams

Section

E-E

Ptluring

Varies _JL^::^''--^.IHole

Si'iolO' ! il^"H !\

i-lolf Half

Section Section

B-B A-A

REPAIRS ARE MADE WITH AID OF WRAPPING OF WIRE CLOTH ; ADDITIONAL TENSION STEEL IS PROVIDED FOR GIRDERS

Old concrete shown cross-hatched; new concrete, stlpled. Class B repairs are used on Sirders weakened only through section of large t>endlng monient: CTaM

A repairs, where entire girder is damaged. Close punching of angles secures better bond with new concrete and allows bolts, inserted, to miss slab reinforcing
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A STUDY IN CONTRASTS : BUILDING 24 WHEN RESTORATION WAS BEGUN ; BUILDING 25 LESS THAN A MONTH AFTER BEING GUTTED

DAMAGE TO EXTERIOR COLUMNS IN WEST WING OF BUILDING 24 OF EDISON PLANT BEING REPAIRED
J M
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in Buildings 24, 11, 13 and 15, 43.8 per cent
were repaired or restored. Of the total

number, however, only 2.8 per cent had to

be cut out and completely replaced. On
41 per cent only repairs were made. The
column repairs in No. 25 were very low.

Reported Fusion of Concrete

It has been reported that concrete actual-

ly fused in the fire. This report was in-

vestigated by this journal immediately
after it was made, resulting in the conclu-

sion printed in this journal of Feb. 6, page
184, that the action was that of fluxing, due
to the attack upon the concrete of strong
chemicals rendered all the more active by
high heat. Through records and the testi-

mony of men in charge of departments
concerned it has been determined that there

were stored in the basement of the struc-

ture when the slagging occurred 20 tons

of ertho-cresol, 10 tons of meta-para-cresol,

35 tons of phenol, 8 tons of crude phenol

(cresylic acid), and 3 tons of formalde-

hyde.

During reconstruction one case of actual

fusion was discovered, but in the aggregate
^trap rock—and not in the cement matrix.

This was found in one panel of the ceiling

of the third story, west wing, of Building

24, where between 20 and 40 tons of wax
was stored. Testimony shows that the fire

here burned fiercely for a short time, evi-

dently until the wax was consumed, and it

was undoubtedly during this time that the

surfaces of the pieces of trap rock were
fused. The joint report of the National

Board of Fire Underwriters and the Na-
tional Fire Protection Association states

the temperatures in the fire reached 2500
deg. Fahr. and probably more. Undoubt-
edly, therefore, the concrete in these struc-

tures was subjected to a much more severe

test than is generally expected of building

materials. This is further borne out by
the comparatively slight damage to thjp

oflSce building. No. 25, which contained no
chemicals, wax or celluloid, the chief mate-
rials contributing to the high temperatures

elsewhere in the plant. Building 25, too,

it should be remembered, was completely
gutted, only the basement and one end of
the first floor being practically untouched.

Method of Making Repairs

It was originally proposed to repair the
concrete members with the cement gun.
Progress with it, however, was too slow, in

the opinion of the plant authorities, and
the appearance of the girders so unsatis-

factory that it was decided to pour them.
Various methods were tried, the one most
satisfactory, and used for most of the work,
being to cut holes through the floor slab

above and pour the grout from concrete
carts into beams, girders and columns be-

low. The location of the holes is shown in

accompanying illustrations. In order to

insure the complete filling of the beam and
girder moulds they were tapped constantly
while pouring was in progress.

Where settlement had resulted on ac-

count of column failure the beams were
posted and the floor jacked up to proper
level. The maximum deflection was 14 in.,

occurring in the third story (beams of the
fourth floor) of the west wing of Building
24. In this wing, also, the failure of four
wall columns left the superstructure, two
stories high, unsupported over a span of

75 ft., the load being carried by arch and
cantilever action to the columns at the ends
of the span and to the interior supports.

In Building 11, similarly, there was an un-
supported span on the wall line of 75 ft.,

but the superstructure here was four stories

high. The deflection was not measured, but
the shorers reported that it was negligible,

amounting to but a small fraction of an
inch.

The mixture was a 1 :3 grout, mixed in a
%-yd. Ransome mixer. The grout was dis-

charged into a bucket, hoisted to the proper
floor and then distributed in concrete carts.

The highest pouring record was forty-one
beams and forty columns in 5 hours. The
carpenter gang, for erecting and removing
forms, was composed of thirty men, while
twenty-five men were employed in the con-
crete gang, tending the mixer, carting the
grout and pouring.

The method of repair was suggested by
T. L. Condron, of Chicago, consulting engi-

neer, and was carried out by H. I. Moyer,
of Brooklyn, who developed some of the
details and also the methods of handling the
work.

RESTORED COLUMN AND REINFORCED BEAMS
AND GIRDERS UNDER PRESSES, BUILDING 24

The Slag for the comparative test of

slag and trap-rock concrete made recently

at Columbia University and reported in the
Engineering Record of March 27, page 405,

was furnished by the National Slag Com-
pany, of New York City. By a typograph-
ical error "slab" was used instead of "slag."

RESTORATION, IN RIGHT-HAND VIEW, OP INTERIOR COLUMN SHOWN SHATTERED IN EXACT CENTER OP LEFT-HAND VIEW



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Repair Wood-Stave Pipes

Damaged by Earth Slide

Diver Will Disconnect Penstock at Cedar Falls

Dam of Seattle's Municipal Hydro-

electric Plant

Repairs are in progress on the 49 and 68-in.

wood-stave penstock lines of Seattle's municipal
hydroelectric plant which broke during a flood

Society for Testing Materials to

Amend By-Laws.
To provide against the annual deficit due

to the fact that the cost of its publications
has been more than the sums received in dues,

the executive committee of the American So-
ciety for Testing Materials has decided to

recommend that the age limit for junior mem-
bers be reduced from 30 to 25 years and that
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SEATTLE'S TWIN PENSTOCKS WHICH FLOOD-LOOSENED SLIDE RUPTURED, CAUSING SHUT-DOWN AT
MUNICIPAL HYDROELECTRIC PLANT

on April 5, as announced in the Engineering
Record last week. Pending the completion of
this work electric current for the city's street

lighting system and for 38,000 private custo-

mers is being supplied by the new municipal
steam plant and the Lake Union hydro aux-
iliary, using the overflow of the city water-
works system.
From J. D. Ross, superintendent of the

Seattle lighting department the following in-

formation regarding the accident has been
received

:

The two wood-stave pipes connect the old
dam at Cedar Lake to the power plant, 3%
miles distant and 600 ft. lower in elevation.
The lower part of the pipes connect the steel

penstocks at the plant. The new masonry
dam, costing $1,500,000, has been erected be-
tween the old dam and the power plant and the
pipe lines run through the structure as steel
tubes.

The recent flood produced by the heavy rains
overtopped the crest of the old dam and filled

up the impounding reservoir back of the new
dam to a considerable height, entirely submerg-
ing the wood-stave pipes for a distance of 1%
miles. The softening of the earth about the
pipes caused a slide about 1000 ft. above the
dam at a point where the pipes were about 25
ft. under water. The slide broke both pipes
sufficiently to allow considerable rock and
gravel to enter the pipes and cause a general
break-down.
The department will .supply the current

mostly from steam until the pipes are cleared
of all rubbish. A diver will disconnect the
larger pipe at the front of the dam, making a
new intake. Preparations for this work were
made while the basin was dry, and one day will
be all that will be necessary for making this
change.

an initiation fee of $10 be required hereafter
of members and one of $5 for juniors, with an
additional $5 upon advancement.

Unriveted Steelwork Collapses

in Toledo Gale
Portion of New Three-Story Building for Willys-

Overland Company Falls But Riveted Section

Remains Standing

During a heavy gale on the morning of

April 10 an unriveted section of the steel

framework, which was being erected for build-

ing 75 of the Willys-Overland Company, at

Toledo, Ohio, collapsed, killing one laborer and
injuring several others. The building is 200 x
1010 ft. in plan and three stories in height,

with a series of light courts '40 ft. wide on the
longitudinal center line.

Type of Construction

The second floor and roof are supported by
steel framing, the columns of which extend
from footings below the ground floor to the

roof without splices. Longitudinal steel

girders between columns support wood joists

at the second floor and roof. Steel beams con-

nect the columns transversely and serve to

tie and brace the frame. The first floor, of
the fiat-slab type of reinforced concrete, is

supported by reinforced-concrete columns
built around the steel columns in the lower
story. On the outside and court walls the
steel columns are exposed and filled between
with steel sash.

On the morning of the accident the erection

had progressed about eighteen bays westward,
starting at the east end, on the south half of
the building. On the north half about ten
bays had been erected. On the south half the
riveting was ten bays behind the erection.

About 9.45 a. m. the steel erection crew was
driven to shelter by a heavy shower. The
work erected since the starting hour, consist-

ing of portions of two bays, was guyed with
hemp lines. During the shower a heavy squall
caused the collapse of the newly erected bents
which fell northward, carrying with them suc-
cessively one bent after another until the
riveted portion was reached. Owing to the
rain, but few workmen were on the building.
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AFTER THE GALE AT TOLEDO- -WRECKAGE OF UNRIVETED STEELWORK AT NEW BUILDING OF LARGE
AUTOMOBILE MANUFACTURING PLANT
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The riveted portion remained standing as
did also all of that portion of the north half

of the frame that had been erected. The
steel work left standing was racked somewhat,
but was immediately drawn back to place and
plumbed up. The fallen steelwork was dis-

connected and cleaned away. Many members,
especially the columns, required straightening.
Only a small percentage were so injured as
to require replacement. Erection was resumed
after three days loss of time.
The controlling factor in the choice of this

type of construction was the possible speed of
erection. As soon as the footings are in place
the steel frame can be erected in place very
rapidly. Work can then progress simul-
taneously on all floors and the roof. At the
same time the steel sash can be set and glazed
and the finished floors laid.

The Willys-Overland Company in 1914
erected a building known as No. 46 of a type
exactly similar to No. 75. This building is

200 X 400 ft. and the time of erection from
the starting of the excavation to the delivery
of the finished building was but ninety days.
This building is said to have proved entirely
satisfactory, and the construction has been
found to have ample stiffness.

Erection Progress

The erection of the steel frame of building
76 was started about April 1 and was pushed
rapidly. As soon as the frame was riveted,
the second floor and roof joists were placed,
•8 well as the centering for the concrete of the
first floor. The wood sub-floor for the second
floor and the wood sheathing for the roof was
placed as soon as the joists set. The steel was
erected by the aid of two stiff-leg derricks
moved forward on steel rails. A standard
gage railroad track ran along each side of
the building. Steel members were delivered
on cars on these tracks and were transferred
to the derricks by locomotive cranes running
on the same tracks as the cars. Each derrick
served one-half the building or a strip 100 ft.
wide. During erection the frame was guyed
with steel cables and braced with occasional
diagonal wood posts. Owing to the type of the
design, the difficulty in staying the steel frame
is reported to have been unusually great.

Merritt fie Chapman Charges of Anti-
Trust Violation Dismissed

Isaac E. Chapman, William L. Chapman
and the Merritt & Chapman Derrick & Wreck-
ing Company vrill not have to stand trial on
the indictment charging criminal violation of
the anti-trust law. In an opinion delivered
April 13 Judge Neterer, of the United States
District Court, upheld the demurrer inter-
posed by Henry A. Wise in behalf of the
Chapmans and dismissed the indictment,
which charged a conspiracy to monopolize the
business of lightering and towing as well as
the salvaging of wrecks in and about New
York Harbor.

Engineering Congress Outhnes Scope
of Second Volume of Transactions
The second volume of the transactions of

the International Engineering Congress to be
held at San Francisco, Sept. 20-25, will com-
prise two series of papers, one on the subject
of waterways, and one on irrigation. The
first subject will be treated under four gen-
eral topics, and possibly with two additional
ones, if authors are found in sufficient time.
These will cover internal waterways, economic
aspecte, physical features, natural water-
ways, towage and propulsion.

Irrigation will be treated under eleven
topics: Methods of handling irrigation enter-
prises, duty of water, relation between supply
and demand, underground sources, stream
sources, tail-water from hydroelectric plants,
regulations for use, methods of charge, meter-
ing, drainage, dams in general, and recent de-
velopments in India and in the Argentine Re-
public. Authors, representing practice abroad

as well as in this country, have been obtained
to handle these subjects.

There will be from 20 to 25 original papers
in the volume. It will be illustrated with
charts, diagrams and halftones, together with
discussions contributed by leading American
and foreign engineers.

General Gorgas May Head Typhus
Relief Expedition to Servia

According to information received from
apparently authentic sources, Major-General
William C. Gorgas, U. S. A., will assume
charge of the medical relief expedition being

Army's Surgeon-General Whose Aid
Is Sought in Fight Against
Servian Typhus Epidemic
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sent to Servia by the Rockefeller Foundation
for the purpose of stamping out the epidemic
of typhus fever that is raging in that coun-
try. To do this it will be necessary for him
to resign his commission in the U. S. Army.

Memorial Exercises on Alfred Noble
The Engineers' Club, New York, will hold

memorial exercises in honor of Alfred Noble
on the evening of Thursday, April 22, at which
time a portrait of Mr. Noble will be unveiled.
All engineers, whether members of the club
or not, are invited to attend. The meeting
will be held at 32 W. 40th street.

Protest Use of Granite Between Car
Tracks on Wood Paved Streets
As a result of a protest by the Kansas

City Street Commission the Metropolitan
Street Railway has consented not to use
granite blocks between the tracks on streets

paved with wood. One of the reasons ad-
vanced for the protest was that it was found
that drivers uniformly forsook the granite to

travel on the city's wood paving. This, it was
pointed out, had a tendency to reduce the life

of the city's paving, and amounted to a prac-
tical confiscation of the center of the street by
the street railway for its own exclusive use.

The city charter gives the city full power to

determine the question irrespective of the de-
sires of the street railway. Arbitrary meas-
ures were not necessary as the Metropolitan
Company voluntarily acceded to the city's
wishes.

Wing Wall Favored to Stop

Reservoir Leakage
Alternative Method of Puddling Cedar River Res

ervoir at Seattle Is Considered Inadvisable

by City Engineer Dimock

In a recent statement regarding seepage
from the $1,500,000 new masonry dam of
Seattle's hydroelectric plant at Cedar Falls,

A. H. Dimock, city engineer, said that in his

opinion a new concrete auxiliary dam must be
constructed to prevent waste of stored water.
The cost of this improvement is problematical,
but it will probably be between $1,000,000 and
$1,500,000. The idea of puddling or silting the
leaking storage basin back of the dam, as a
means of making the porous bank hold water,
has been abandoned. Instead of puddling Mr.
Dimock favors the construction of a concrete
wing wall, extending from the north end of
the dam through the porous or glacial north
bank of Cedar River, a distance of nearly 1%
miles, or to the base of the mountains, at the
foot of which lies Cedar Lake.

Tests which have been made confirm the
belief that even if silting will hold the water
at all it can be regarded only as a temporary
expedient.

Rock has been struck in three of the four
test holes bored through the north bank of
Cedar River, and their depth indicates that
the wing wall will have a total depth of more
than 200 ft. in some places reaching a depth
of 225 ft. In but one of these holes has any
effort been made to determine the extent of
the foundation. At a point a quarter of a mile
from the dam rock was struck at a depth of
198 ft., and the drill, forced into the ledge a
distance of 16 ft, indicates a solid foundation.
In a test hole about midway between that
point and the end of the dam, rock was struck
at a depth of 220 ft. and at a third test hole,
about half a mile from the end of the dam,
rock was struck at a depth of about 160 ft.

Signs of a solid foundation have strengthened
the belief that a wall is the only legitimate
means of sealing the storage basin. Puddling
and silting are, in Mr. Dimock's opinion, mere
experiments that may be only temporary, even
if found sufficient for impounding purposes.

It is believed that the cost of silting would
be prohibitive as an experimental effort to seal
the storage basin ; for 3,000,000 cu. yd. of earth
will have to be handled to carry out the plan.

"Before I make any report to the council or
make a request for more funds to carry on the
work," Mr. Dimock said, "I will submit an
estimate of the cost of silting, as well as an
estimate of the cost of an auxiliary wing
wall. There will, in my opinion, be so little
difference that the council would not be justi-
fied in authorizing the silting plan that can
hardly be regarded as other than experimental,
as against one that insures success, provided
a proper foundation is found. It would be
futile to build a wall unless the foundation is
all that we believe it is now, from the limited
borings made. However, estimates will be
made of the cost of both plans, and it will
then be up to the council to adopt one or the
other."

Will Build Steel Setting for Mt.
Wilson Telescope

The automobile road up Mt. Wilson in

-Southern California has been widened to
facilitate handling materials for the dome of
the new 100-in. Carnegie telescope, and the
first of the 70 tons of steel required is now
being hauled to the summit. The steel work
is to be completed this summer so as to leave
all of next summer for mounting the enormous
telescope.

The great concave mirror which is being
ground at the shops in Pasadena is the largest
of its size ever constructed. It has already
been subjected to three years of grinding,
and is expected to be completed in another
year.
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Maurice A. Viele Is Dead
Maurice A. Viele, founder of the engineer-

ing firm of Viele, Blackwell & Buck, of New
York City, died in New York, April 10. He
obtained his professional education in Hobart

College and in the Massachusetts Institute of

Technology, having been graduated from the

former in 1884 and from the latter in 1886.

His first engineering engagement was with

the Croton Aqueduct commission of New York
City in the capacity of rodman. He attained

the grade of assistant engineer previous to

resigning from this service.

At the outbreak of the Spanish-American
war he volunteered for service in a regiment

of engineers and the rank of first-lieutenant

was conferred on him. In this capacity he

served during the Porto Rican campaign.
At the close of the war he was engaged bj

the General Electric Company at Schenectady
and rose to the position of first vice-presi-

dent of the company in 1906, when he re-

signed to form the firm of Viele, Blackwell &
Buck, of which he was president. With this

firm he was connected with some of the largest

hydroelectric developments completed in this

country in recent years. In addition to his

connection with Viele, Blackwell & Buck he
was vice-president of the Appalachian Power
Company, the Northern Ontario Light &
Power Company and the Northern Canada
Power Company, and was a director of many
public utility companies with which he had
been connected in an engineering capacity.

No International Geodetic Associ-

ation Meeting in 1915
The International Geodetic Association has

given notice that, owing to the war in Europe,
no meeting of the association will be held in

1916.

News of Engineering Societies

The Roanoke Engineering Club heard C. A.
Mees, consulting and designing engineer of
Charlotte, N. C, speak on "Hydroelectric En-
gineering" at a meeting held recently in that
city. The lecture included a description of the
new Lookout Shoals hydroelectric station, now
being built by the Southern Power Company,
and was illustrated by lantern slides.

Personal Notes
H. C. Hawkins has been appointed city en-

gineer of Oskaloosa, Iowa.

J. P. Price has been reappointed city engi-
neer of Columbia, Mo. He was originally ap-
pointed to this office. May, 1912.

J. Byers Holbrook, consulting engineer of
New York City, has moved his offices from 3
S. William Street to 52 Vanderbilt Avenue.

E. F. Bridges, formerly city engineer of
Oskaloosa, Iowa, has accepted the oflSce of
general manager of the Oskaloosa Paving
Brick Company.

R. E. Harrison, assistant engineer, is tem-
porarily in charge of the office of city engineer
of Grand Rapids, Mich., pending the appoint-
ment of a successor to L. E. Stevens, resigned.

Harry B. Hangar, a member of the con-
tracting firm of Mason & Hangar, was named
as one of the Kentucky commissioners of the
Dixie highway by Governor McCreary of that
State.

Samuel T. Wagner, assistant engineer of the
Philadelphia & Reading Railway, has been ap-
pointed chief engineer. He succeeds William
Hunter, whose death was noted in this journal
April 10.

Harry P. Letton, of the United States Pub-
lic Health Service has been assigned to the
Marine Hospital, Chicago. He will make in-
vestigations of the water used on common
carriers.

Samuel M. Gray, consulting engineer of
Providence, R. I., has been retained to pass on
the plans for the projected sewer system of

Johnstown, Pa. These plans were prepared by
C. P. Collins, sanitary engineer of that city.

J. W. Burt, supervisor of track of the Cleve-

land, Cincinnati, Chicago & St. Louis Railway,
at Springfield, Ohio, has been appointed en-
gineer of maintenance of way of the Michigan
division with headquarters at Wabash, Ind.

Robert Ferriday, engineer of maintenance of
way of the Cleveland, Cincinnati, Chicago &
St. Louis Railway ^ Indianapolis has been ap-
pointed engineer of maintenance of way of the
Chicago division with headquarters at Indian-
apolis.

George A. Ricker, whose resignation as con-

Death Removes from the Hydro-
electric Field One of Its Most

Eminent Members

MAURICE A. VIELE

suiting engineer of the State highway com-
mission was noted in these columns, April 10,

is now engaged in private practice. He is lo-

cated, for the time being, at 110 State St.,

Albany, N. Y.

R. M. Clayton, formerly city engineer of

Atlanta, Ga., has opened an office in the Temple
Building in that city for the purpose of prac-

ticing as consulting engineer. He will special-

ize in waterworks, sewer work and street

paving.

Norman M. Halcombe, civil and mining en-

gineer and senior member of the firm of Hal-
combe, Flanders & Read of San Francisco, is

en route to London to join the Royal British

Engineering Corps. Mr. Halcombe is a native

of New Zealand.

Joseph Mullen, engineer of maintenance of

way of the Cleveland Division of the Cleveland
Cincinnati, Chicago & St. Louis railway, has
been appointed assistant engineer in charge of
special investigations in the office of the chief

engineer at Cincinnati.

C. W. Cochran, engineer maintenance of

way of the Cairo division of the Cleveland,

Cincinnati, Chicago & St. Louis Railway, has
been appointed engineer of maintenance of way
of the Cleveland division of the same line with
headquarters at Gallon, Ohio.

A. F. Maischaider, engineer of maintenance
of way of the Michigan division of the Cleve-
land, Cincinnati, Chicago & St. Louis Railway,
has been appointed engineer of maintenance of
way of the Cairo division of the same line, with
headquarters at Mt. Carmel, 111.

Frank W. Tuttle of the firm of Tuttle &
Pike, consulting engineers and surveyors of
Kansas City, has dissolved partnership with

Mr. Pike and will engage in practice, with
associates, under the firm name of Tuttle,

Ayers, Woodward Engineering Company, with
offices in Kansas City.

Edwin S. Jarret, formerly vice-president of

the Foundation Company, and Ralph H. Cham-
bers, formerly chief engineer and general

manager of the same company, have formed
the Jarret-Chambers Company, Inc., to engage
in business as contractors. The offices of the

firm are at 30 East Forty-second Street, New
York City.

J. H. Clark, who has been superintendent

of floating equipment of the Baltimore & Ohio
Railroad in New York harbor since 1913, has
been appointed assistant-general superintend-

ent of the New York division of the Baltimore

& Ohio and general superintendent of the

Staten Island lines, in addition to his present

duties. His headquarters are at St. George,

Staten Island, N. Y.

Chester G. Gillespie, formerly resident en-

gineer in charge of the construction and super-

intendent of operation of the filtration plant at

Evanston, 111., has been appointed assistant

city engineer of Sacramento, Cal. His duties

will consist of a study of the possibilities in

the disposal of a sewage. John Gatenby suc-

ceeds Mr. Gillespie as superintendent in charge
of the operation of the Evanston plant.

A. M. Turner, district engineer of the Cleve-

land, Cincinnati, Chicago & St. Louis Railway,
with offices at Middletown, Ohio, and Indian-

apolis, has been appointed engineer of main-
tenance of way of the Peoria & Eastern
division with headquarters at Indianapolis.

Mr. Turner was appointed district engineer in

June, 1913, having been, previously, a resident

eng^ineer in the service of the same company.

Nathan C. Johnson has resigned as enpneer
of tests of the Raymond Concrete Pile Com-
pany in order to continue his investigations on
the improvement of concrete and concrete ma-
terials, reported in a series of six articles pub-
lished recently in the Engineering Record. Mr.
Johnson expects to collaborate in this work
with commerical interests prominently iden-

tified with the industry and will also open a
consulting office in the near future. His pres-
ent address is care of the Engineers' Club, 32
West 40th Street, New York.

D. L. Turner, deputy engineer of subway
construction of the Public Service Commission,
First District, of New York State, has been
elected a member of the City Plan Commission
of New York City. Mr. Turner was graduated
from the Rensselaer Polytechnic Institute in

1891 and, after spending a year as assistant in

mathematics there, was engaged by the Colum-
bia Granite Company as an assistant engineer
on railroad location and construction. In 1900
he entered the service of the New York City
rapid transit commission as assistant engineer
on subway construction.

William P. Taylor, formerly a division engi-
neer in the Bureau of Highways of Philadel-
phia, has been appointed principal assistant
engineer in the same department, succeeding
W. D. Uhler, whose appointment as chief engi-
neer of the State highway department of
Pennsylvania was announced in this journal,
April 10. Mr. Taylor was graduated from
the University of Pennsylvania in 1900 and
has served in engineering forces of the main-
tenance of way department of the Pennsyl-
vania Railroad, as engineer in charge of lay-
ing a gas pipe system for Harris & Danion,
of Darby, Pa., and was for some years in
charge of the Philadelphia municipal testing
laboratories.

John Meigs, formerly assistant director of
the Department of Wharves, Docks and Fer-
ries of Philadelphia, has been appointed direc-
tor of that department. Mr. Meigs was grad-
uated from Columbian University, Washing-
ton, D. C, in 1894, and was engaged as a
draftsman by the Capital Traction Company,
of Washington, and the Union Bridge Com-
pany, of Athens, Pa., until 1898, when he en-
tered the service of the Government as junior
engineer in the U. S. Engineer Office. He re-
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mained in this service until 1906, when he be-

came engineer and superintendent in charge
of construction of tlie Washington Channel
Bridge and other similar structores in the
city ot Washington for the Pennsylvania
Bridge Company. In 1907 he oigaged in a
pirate eontiacting business and in 1908 re-

totaed to the government service. In this

connection he had charge of dredging opera-
in the' Ddaware River, as principal

at oigineer stati<med at Philadelphia,

tlie annual cost of which amounted to about
one million dollars.

Obituary Notes
James M. Harper, of the engineering firm

of Harper & Moore of Cincinnati, died in that

city April 8. He was county engineer of

Steel Subway Forms Collapsed and
Moved Ahead on Carriage

Steel forms, which can be collapsed and
moved ahead on a special carriage through
advanced forms where concrete is being
poured, are to be used in constructing a sub-
way tunnel in Boston. These forms were built

for the contractor, Patrick McGovem, by the
Blaw Steel Construction Company.
The photograph shows one of the forms

mounted on the steel frame traveler, which
will roll on rails on the finished invert. The
size of the forms, 18 ft. across and 18 ft. high,
and the fact that they are built to stand with-
out interior bracing are both unusual features.

.\fter a 15-ft. section of lining has been con-
creted and has set, the carriage is rolled under
the form, and its telescopic framework raised

CAKSIAGE IN POSmON FOB COLLAPSmC AND LOWERING TUNNEL FOKM

Hamilton County, Ohio, from 1885 until 1891,

and first assistant to the county engineer for

the soeeceding three years, when he resigned

to engage in a private practice.

Henry W. Poor, the originator of Poor's

Railway Manod, died in New York City,

April 13.

E. M. Balsinger, director of the engineering

department of the West Penn Traction Com-
pany of Pittsburg died in that city April 9.

David J. Mackey, pioneer western railroad

tmiHiT and former president of the Evansville

A Terre Haute Railroad, died in Evansville,

Ind., April 3.

CivilService Examinations

New York City.—Applications will be re-

eehred by the Municipal Civil Service Commis-
aion until 4 p. m. April 20 for the position of

engineer, barean of sewer plan. One vacancy
aists at a salary of $4000 per year. Appli-

cants mnst be citizens of the United States and
/eadents of the SUte of New York.

FT«»tnati«iMi Preriooaly Annoanced
SeeEng.

Date Record
April 28-29—Surveyor-draftsman, U. S.

Government service;
salary $1200-^1500 Mar. 20

May 1—Utilities Investigator.

State of Illinois; salary

$100 to $150 per month. . April 3

by the jacks shown in the picture until it

bears against the top section. The torn-

buckles are meanwhile attached to the side

sections and used to pull them in from the

concrete to the carriage. The hinges which
allow the sides of the form to swing in are

plainly shown in the photograph. As soon as

this is done, the jacks are lowered until the

t<^ of the form resting on the carriage clears

the under side of the forms ahead. The whole

is then rolled ahead to the next advance sec-

tion. The removable plates are then unbolted

from the sides and top, and the framework of

the form spread out and jacked up into place.

These plates are 5 ft. long, and are put back
just in advance of the concrete as it mounts
the sides of the tunnel. The crown plate is

2% ft. wide, and the concrete for the key wUl
be rammed in from one end.

Business Notes
The Vulcanite Portland Cement Cempaa;

has moved its New York City offices from the

Flatiron Building to 8 West 40th Street.

The Franklin Contracting Company, for-

merly of 1 and 2 Hudson Street. New York
City, has moved its offices to 52 Vanderbilt

Avenue.

P. D. Van Vliet, formerly editor of the Uni-
versal Portland Cement Bulletin, has been ap-

pointed assistant publicity manager of the

Universal Portland Cement Company, of Pitts-

burgh and Chicago.

Bruno Grosche & Company, distributors of

the Carbolineum brand of wood preservative,

have moved their offices from Jones Lane, New
York City, to 90 Wall Street.

The Chicago Pneumatic Tool Company has
moved its New York City branch office from 50
Church Street to 52 VanderbUt Avenue. Its

Boston office has been moved from 191 Hi^
Street to 185 Pleasant Avenue.

Robert F. Hall, who has been connected for

several years with the sales department of the

Universal Portland Cement Company, of 208
South LaSalle Street, Chicago, will succeed

J. P. Beck, who has resigned, as publicity man-
ager of that company.

The Wilson-Snyder Manufacturing Company
and the Wilson-Snyder Centrifugal Pump Com-
pany, manufacturers of pumping machinery, of

Pittsburgh, Pa., have opened a branch office at

52 Vanderbilt .A.venue, New York City. A. H.
Sherwood is in charge of this office.

J. P. Beck, formerly publicity manager of

the Universal Portland Cement Company, has
accepted a position with Edward A. Hagar,
former president of that company, who is or-

ganizing a new cement corporation with plants

throughout the country. Mr. Beck is secretary-

treasurer of the Cement Fh-oducts Exhibition

Company and general manager of the Chicago,
New York and Pittsburgh cement shows. He
is also secretary of the National Conference on
Concrete Road Building.

W. B. Hney and A. H. Hney have organized
under the firm name of the Huey Company,
with offices and plant located at 59 East Adams
Street, Chicago, to make blueprints, direct

blue-line, negative, and black-line prints, litho

reproductions, hectograph copies and photostat
reproductions. W. B. Huey, who is president of
the new company, was, until recently, president
of the American Blue Print Paper Company,
and A. H. Huey, the secretary of the new con-
cern, was sales manager of that company.

Trade Publications
The following companies have recently issued

trade publications:

Chain Belt Company, Milwaukee, Wis.
Leaflet, 6 x 9 in., 8 pages, illustrated. The
1915 Chain Belt paving mixer.

Chicago Pneumatic Tool Company, Fisher

Building, Chicago. Bulletin 34-M, 6 x 9 in.,

36 pages, illustrated. Steam and power driven

compressors.

Otis Elevator Company, New York. Cata-
log, 6x9 in., 32 pages, illustrated. Describes

hand-power elevators. Catalog, 6x9 in., 56
pages, illustrated. Describes gravity spiral

chutes and conveyors.

Raymond Concrete Pile Company, 140 Cedar
Street, New York. Folder, 3^ x 6»4 in., 4
pages. Illustrates and describes the process

of placing Raymond piles.

Daridson Pipe & Supply Company, Pitts-

burgh. Catalog, 4\i x 6 in., 24 pages. Con-
tains specifications, lists of iron and steel pipe,

casings, tube, couplings and nipples, showing
the size, weight, price, etc.

Chalmers & Williams. Inc., Chicago Heights,
III. Pamphlet, section T, 7 x 9 in., 16 pages,
illustrated. Gyratory, Blake and Symons
coarse disc crushers, and revolving screens.

Pamphlet, section R, 7 x 9 in., 24 pages, illus-

trated. Describes Symons disc crushers.

IngersoU-Rand Company, 11 Broadway, New
York City. Booklet 3015, 6x9 in., 32 pages,
illustrated. Describes several types of electric

and gasoline motor-driven, portable air-com-

pressors for general contracting use for ham-
mers, riveters, rammers and drills, also manu-
factured by this company.

A. P. Smith Manufacturing Company, East
Orange, N. J. Pamphlets. 9^ x 6 in., 4. 8 and
12 pages, illustrated. A complete line of

waterworks tools and supplies, such as valve

inserting machines, removable screw plugs,

hydrants, indicators, post valves, tapping ap-
paratus, cutting and calking machines, and fit-

tings.
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Engineers' Part in Belgian Relief

TWO AMERICAN engineers, as chair-

man and vice-chairman respectively of

the Commission for Relief in Belgium, have
been mainly responsible for the prompt and
effective manner with which that great

work has been carried out. There is noth-

ing especially significant, in an engineer-

ing sense, in the selection of these men, for

they were chosen without regard to their

profession. The results attained, however,
speak eloquently of the organizing ability

of engineers, as all will agree after reading

the article on page 537, of this issue. To-

day the relief work in Belgium is being
carried on in an almost machine-like man-
ner, so well was it planned and so effectively

put under way. It is but proper that Her-
bert C. Hoover and Lindon W. Bates be
given due credit for their part in this great

humanitarian enterprise.

Co-operation for Sewage Tests

IF THE FULLEST benefits are to accrue

from the experimental treatment of sew-
age by the activated sludge process at Bal-

timore there should be a hearty response
to the request for criticisms and sugges-

tions, made by Leslie C. Frank and Calvin

W. Hendrick in the article on page 521
outlining the proposed plan of operating the

aero tanks. The authors set forth the prin-

ciples underlying the design of the continu-

ous-flow type of tank which is to be used,

and state clearly the objects which are

sought in the experimental work. While
other investigators in this country have
made some progress along the line of sew-

age treatment by aeration, the subject is

comparatively new and it is particularly de-

sirable, therefore, that such information as

is available be placed at the disposal of the

Baltimore investigators. Thus it will be

possible to avoid duplication of work and
to concentrate effort on the solution of those

elements of the problem which the general

opinion indicates to be deserving of most
attention.

Aqueduct Nearing Completion

A BILL introduced recently in the New
York State Legislature confers upon

the Board of Water Supply of New York
City the same powers for preventing pollu-

tion on the Catskill watersheds as is now
vested in the Department of Water Supply,

Gas and Electricity with respect to the

Croton supply. The measure has a double

significance. Aside from its obvious pur-

pose of safeguarding the purity of the

water which the new aqueduct will carry, it

indicates that the great waterworks sys-

tem is well along toward completion. To
the minds of those who have followed its

progress for the last ten years or so, the

Catskill aqueduct always suggests a picture

of construction on a large scale. It is hard
to realize that it will soon be time to revise

this conception and to think of the aqueduct
in terms of operation and maintenance.
Incidentally, it may be noted that the re-

cent decision confirming the purity of the

Owens River water removes the last obsta-

cle preventing unhampered use of the Los
Angeles aqueduct—a project that has been

, particularly unfortunate in the attacks

made upon it. Its builders deserve well of

the people of Los Angeles, and it is gratify-

ing to know that the mooted questions are

now settled.

Aiding the Fly

WERE the effects not so serious, one
would be tempted to smile ironically

at the foibles of people who pay taxes to

rid their alleys of filth, and then turn

traitor to themselves and, as soon as the

cleaners leave, throw rubbish and filth into

their recently cleaned thoroughfares. Such
procedure is sure to promote disease

through the breeding place provided for

contagion-bearing flies. In order to awaken
some of the people of Detroit to their negli-

gence, George H. Fenkell, commissioner of

public works, has issued a pamphlet which
contains information concerning the clean-

ing of alleys. Each page is illustrated with

photographs, which silently but powerfully

bring home to the reader conditions as they

are. One photograph shows an alley after

being cleaned ; on the opposite page is a

view of the same alley, two days later,

showing how badly the citizen has failed in

his duty to co-operate with the cleaners.

The persons responsible for the accumula-

,
tion of filth should be, under the law, as

guilty of a misdemeanor as the man who
spits on the floor of a street car. In many
cases alleys are obstructed by old wagons,
barrels and piles of ashes which prevent the

operation of alley machine sweepers, with
which, by the way, Detroit has recently pro-

vided itself. Mr. Fenkell's pamphlet is in-

structive, to the point, and powerful in its

appeal. Other cities and towns could well

afford to adopt some similar method of

awakening the interest—or arousing the

shame—of the untidy residents.

Unemployment Speeds Up Courts

VIGOR in pushing construction work is

usually displayed by those who have
money to spend and want to shorten the

period between the date of appropriation

for a project and the time when it can be-

gin to earn. Municipal authorities and
courts on which expenditures depend do

not, with a few exceptions, work at high

pressure. The earning capacity of a new
sewer system cannot be measured. A fil-

tration plant can save lives, which may be

capitalized at so much per head, but the

monetary advantage of completing a pave-

ment a month ahead of the schedule is not

so easy of calculation. Another and appa-

rently much more powerful incentive to

push municipal work to an early completion

has arisen this year. To get work for 'the

unemployed. Judge Scully, of Chicago, head
of the county court system, has announced
that special assessment cases relating to

street improvements would be rushed as

fast as the dignity of the courts will per-

mit. More than 800,000 sq. yd. of paving
are involved in the assessment rolls pend-

ing judicial confirmation, and rolls for

about 500,000 cu. yd. more are in the office

of the Board of Local Improvements await-

ing advertisement and award of contract.

Unemployment has forced the judges and
other officials to proceed more rapidly than
is their custom. It is to be hoped that the

more expeditious procedure will be adopted
as standard.

Maltreating Water Filters

IF ADDITIONAL evidence were needed to

demonstrate the utter folly of dispensing
with skilled supervision over the operation

of water purification plants it may be
found in last week's issue, page 500, in a

letter to the editor entitled "Filters Balk at

Operating Methods of City Fathers." The
novel feature in this case, however, is not

that slow-sand filters were placed in the

hands of an untrained operator and clogged

up, but that a committee of the city council,

headed by a nose and throat specialist,

undertook to correct the trouble. It goes

without saying that no sanitary engineer
was called in to advise as to the best

methods of procedure. This committee,
seeing the clogged sand, apparently remem-
bered the Biblical injunction, "If thy right

eye offend thee, pluck it out." Acting upon
this precept they dug out the old sand, cast

it aside, and put in new material which
had to hauled from a distance of several

miles at considerable expense. At that time
no one, apparently, realized that the dirty

sand could have been washed and replaced

at low cost. But the climax to the comedy
occurred when someone suggested that the

cost of hauling new sand could be reduced
by dumping the material into the intake

and allowing the water to carry it to the

filters—through 35,000 ft. of pipe, including

several inverted siphons. This plan was
actually put into effect, but the committee
is still waiting for the sand to make its

appearance at the filters. No better ex-

ample of misdirected zeal could be cited,

for these councilmen were probably sincere
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in the belief that they were saving the

city money by directing the work at the

filters. When engineering societies have
had more time to spread the doctrine of

sound technical advice in sanitary engineer-

ing matters, instances of this sort will be

more infrequent.

Progress in Vocational Training

GRATIFYING indeed is the biennial re-

port of the Wisconsin State Board of

Industrial Education, bringing the record

for this work to the end of June, 1914.

As those interested in the development of

the continuation and the vocational school

in this country know, the Wisconsin Legis-

lature in 1911 provided for aid to cities

which maintain vocational schools. The

appropriation for the first year was

$85,000, increased successively to $50,000

and then to $150,000. As was to be ex-

pected, response from both cities and man-

ufacturers was not enthusiastic at first,

but due to the hard work of the board and

the devotion of its members 12,219 stu-

dents were enrolled during the year ended

June 30, 1913. That progress, indeed, was

gratifying but was only a promise of still

greater expansion, for in the year ended

June 30, 1914, the total enrollment was

25,453. In this work the cities and State

together expended about $380,000, of which

amount the State contributed about $94,000,

leaving part of its appropriation unex-

pended. Of the enrollment given above,

5500 and 10,000 respectively represent chil-

dren taking work during the day on time

for which they are paid by their employers,

in other words, are continuation school

pupils as the term is generally understood.

The others are in the full-pay or evening

vocational classes.

The success of the movement in Wis-

consin has been due to the co-operation se-

cured between school boards and local man-

ufacturers. The difficulties first experi-

enced have been brushed aside by a full

understanding on the part of the former

of the real requirements of vocational edu-

cation, and, on the part of the latter, of

the benefits to be derived by their em-
ployees, and, indirectly, by themselves. The
list of industries in which co-operation is

now effective is too long to be printed here,

but it can be said in general that provision

for instruction along a specialized line is

provided in cities of 5000 population and
over for every occupation in which any

considerable number of boys and girls are

engaged.

In the past we have had to look to Ger-

many for models of hope-giving and oppor-

tunity-making continuation schools. Now,
fortunately, we can point to an accomplish-

ment at home that may be an inspiration

for our efforts along the same lines. The
seed which has grown so well in Wisconsin

has been planted in other States and a

rapid and effective spread of the continua-

tion-school idea is to be expected. Several

of the Eastern States have made provision

for vocational education, New York City

is trying the plan on a scale as elaborate

as is desirable as a start, and Middle West-
ern States have either made provision for

schools of a similar nature or are contem-

plating legislation. While the form adopted

in other States is not always identical with

that of Wisconsin, the general theory is

the same, of providing vocational education

for those obliged to leave school at an early

date and heretofore doomed to the narrow
outlook consequent upon machine-like work
in a highly-divided industry and to the dis-

couraging prospects inevitably bound up

with inefficiency.

surance to provide against injury to work-

men and to the public.

Undoubtedly some contractors of the

stripe depicted still exist. They are the

exceptions, however, and not the rule, and
their number grows less every year.

Is the Contractor a Gambler?

EXAGGERATIONS are expected in the

popular magazines, but when a peri-

odical runs a financial section, planned to

help its readers invest their money safely,

one wonders how the story, "Six Tremen-

dous Gamblers—and the Risks they Run,"

got by the editors of McClure's Magazine.

The article appears in the May number
and purports to be "a story of American

business."

Absurdities sometimes are harmless.

This one will act as a deterrent to legiti-

mate investment, particularly in contract-

ing enterprises—the phase of the article

in which this journal is especially inter-

ested. One of the "six gamblers" is a con-

tractor—a typical contractor, one would be

led to believe. The story says that "he

gambles all the time on the appalling

forces of the universe, and he bets that

his work will stand against terrific winds

and floods and pressures of earth. He bets

that he will be free from ruinous law suits.

He plays a Monte Carlo game every day."

How some of the large construction firms

which sell their stocks to the investing pub-

lic will relish these statements can well be

imagined, and the dangerous feature is that

the ideas are given publicity through a

medium that can do much harm. The
reader of the popular magazine is unable

to judge of the correctness of the picture

presented to him and is inclined to trust

in the author.

These statements would not have been

wrong, perhaps, had they been published

twenty years ago, but they are very far

wrong as applied to the contracting busi-

ness to-day. With the formation of large

corporations, the element of chance has

been largely reduced, at least insofar as

work of any magnitude is concerned. Large

firms can afford to engage experienced men,

capable of estimating probable difficulties

and of devising adequate safeguards. More-

over competent experts are retained on

technical features and elaborate cost-keep-

ing systems eliminate guess-work as far as

possible in the determination of unit prices.

The season?, of course, cannot be controlled

and rivers will often rise, endangering cof-

ferdams and partly finished work. But the

old-time thrill is gone, for such contingen-

cies are foreseen, the minimum of damage
results and the costs are provided for in

the estimate. Ruinous law-suits are no

longer bet again.st; they are insured

against, by avoiding the causes that give

rise to them and by carrying liability in-

More About Annual and Other

Reports

IT is common knowledge that in an archi-

tectural competition to be judged by lay-

men an attractive, easily understood picture

usually wins over a plain, uninteresting

drawing, despite the fact that the latter

may present much the better design. Engi-

neering works frequently do not lend them-

selves to pictures made by either pencil or

camera. Consequently, word pictures be-

come the more important. Whether de-

scribing work done or to be done, whether

annual or special, that report will be most
successful in winning approval which first

arrests attention, then holds interest by a

sequential, live and logical development of

the subject, and finally leaves in the

reader's mind a clean-cut, comprehensive

idea of the project, with the most important

elements standing out in relief, in proper

relationship.

Successful report writing demands an

imagination which can work from the view-

points of the probable readers, and which,

therefore, can perceive the features which

will interest them, and conceive ways for

putting life into the "deadly uninteresting."

To this end a rich vocabulary, precise dic-

tion, intelligent discrimination in the use

of words, and skill in arrangement of chap-

ters, paragraphs and sentences, all con-

tribute. Native deficiencies in these direc-

tions can largely be made up by painstaking

work. Too frequently unimportant ideas

or words are carelessly allowed to fall into

prominent positions. Involved and inco-

herent sentences and tedious sameness of

expression destroy interest. Poor English

is an unfit vehicle for presenting good

engineering.

Illustrations have much to do with the

success of some reports. If photographs,

they should be good pictures as well as

making plain the subject to be brought to

the readers' attention. Titles, while con-

cise, should be sufficiently complete to bring

out the full value of the picture. In some

cases explanatory matter beneath the title

is desirable. These suggestions will apply

also to maps and other drawings. In draw-

ings common faults are overcrowding

—

seeking to show so much detail that after

reduction clearness is lost—lack of relief

by failure to use lines of different weights

to give prominence to the main features and

subordinate the minor, and lettering so

small that after reduction it is illegible, or,

at best, discouraging to most eyes. Each

illustration, if practicable, should be placed

near the text to which it is related.

Typography, also, is important. A clean,

easily read text often may be displayed to

advantage by suitably balanced chapter,

page and paragraph headings. Such head-

ings, if skilfully used, are valuable aids in
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catching attention and in finding informa-

tion sought. Titles of tables should be

complete and accurate, and column head-

ings, while brief and even abbreviated,

should not leave the reader in doubt.

But annual reports are not written and

printed solely for the outsider. Not infre-

quently they are the most surely permanent

record and the most convenient reference

book for use in the further conduct of the

work. These uses should be kept in mind

in their preparation, but the annual report

should not be burdened with matter which

rightfully belongs in a manual of instruc-

tions for employees. Details, too, belong in

appendices, not in the main report, while

tabular matter relating to routine matters

should remain in the record books of the

department.

Primary facts are all too commonly left

unstated. A report writer having progressed

far into the details of the work sometimes

loses his perspective and forgets that in-

formation which long ago became part of

the subconscious groundwork of all his

thinking has not yet been imparted to his

reader, yet is fundamental to a correct

understanding of the more detailed state-

ments.

Once in a while a report has to be

searched for its date, which ought to be in

a conspicuous place, and occasionally the

outside of the bound book does not display

conveniently the name of the community or

department. A serial number placed on the

back is often useful for reference. A dis-

tinctive, pleasing color for the cover is

worthy of consideration. More frequent use

of good colors would break the monotony of

dull, funereal black which dominates some

libraries of engineering books. Enough has

been written in the past about standard

size to warrant silence here on that detail

of the subject.

Some of the suggestions which are per-

tinent for a large city or department do not,

of course, fit a small town, but in any case

a report should be suitable for its purpose

and its readers, and should do justice to the

work to which it relates. If the purpose be

clearly borne in mind and precedent disre-

garded the improvement would be im-

mediate. Such improvement is earnestly

to be desired to the end that the public at

large may be more interested than in the

past in the works for which it is called

upon to pay.

The Jitney—Its Wane and Possible

Influence on Urban Transportation

REPORTS from Los Angeles, the city

where the jitney-bus began its aston-

ishing career, show a steadily decreasing

number of machines in jitney service and

indicate the beginning of the end of this

extraordinary experiment in urban trans-

portation. Its life was bound to be short,

for, fundamentally, its economics were un-

sound. The term "jitney-bus" is here ap-

plied only to the 5-cent lines, using second-

hand pleasure cars, and not to the formally

established auto-bus lines, equipped with

a number of large, specially designed units.

and generally charging a ten-cent fare.

The jitney fallacy has been based on two
erroneous major assumptions. In the first

place, the average daily receipts have been
greatly exaggerated, being frequently re-

ported as $10 a day, although as a matter
of fact it is seldom that they exceed two-

thirds of that sum. This result has been

demonstrated by individual observations

and even by dividing^ the total number of

passengers carried on a certain day (as re-

ported by the jitney bus associations them-
selves) by the number of cars reported in

service on that day.

The second false assumption of the jitney

operator is that his expenses for gasoline,

oil, tires and repairs are the only ones in-

volved in the business. These amount to

between $3 and $4 per day, so that the

bus shows an apparent profit equal to a

living wage for the driver. Unfortunately,

the less visible charges for interest, depre-

ciation, accident damages, license fees, and

the like, cut the drivers' actual wages down
to zero, or so close to it that eventually he

drops out, only to be replaced by someone,

who has not already obtained the experi-

ence.

Just this condition has been found

to obtain in Los Angeles, where the jitney

drivers stick at the losing enterprise only

for an average period of sixty days. Until

recently, however, the newcomers entered

the business in sufficient numbers to main-

tain the total, but at present this is con-

siderably below the maximum that was
established during the winter. As a de-

crease has been found also in San Fran-

cisco and as in neither city has any legal

restriction of any kind been placed upon

jitney operation,, the early end of the move-

ment as a whole, even from purely natural

causes, seems to be inevitable in the near

future.

However, if the length of haul is suffi-

ciently short it is possible to transport

passengers profitably at a 5-cent fare even

with a horse and wagon, so that the jitney-

bus, inefficient as it is, may thrive perma-

nently on runs between points which are,

say, only 1 mile apart and between which

the traffic is very heavy and fairly well

maintained throughout the day. Two other

conditions are essential also to the jitney's

success, namely, that some of the traffic

shall be handled by a street railway on the

same route which will take care of the

irregularities in the supply of passengers

and thus permit the jitneys to obtain rea-

sonably full loads at each trip; and that

the number of jitneys shall not be so great

as to reduce each others' average load per

trip. As the traffic conditions thus out-

lined exist today in several American cities,

and as the number of jitney-buses that may
operate on any run is only limited by the

minimum wage at which a jitney driver

will work, it is safe to say that, without

restrictive legislation, the jitney will be-

come a permanent fixture in some few

communities.

This prophecy, however, does not cover

the possibility of the abolition of the flat

5-cent fare that is a universal character-

istic at present in American cities. The

electric railway car is, inherently, a more
efficient means of transportation than the

jitney-bus, and on runs where the jitney

can survive on a 5-cent fare the electric

car will make big profits at 2 cents, pro-

vided it can charge in proportion for the

longer runs. If, therefore, the strained

relations between the two should break out

into the open warfare of direct competition,

the first result will be the establishment

of the zone system of fares. This is a

revolutionary step for any American city,

for it means inevitably the starving of the

suburbs. The alternative may well be con-

sidered seriously.

Such a drastic means of reprisal, how-
ever, is not likely to be put into effect. It

has been found that the jitney cannot sur-

vive, under any circumstances, legislation

that demands from it responsibility and
taxes equivalent to those imposed on the

street railways, and as the introduction of

the new means of transportation has, itself,

helped to educate the public in these mat-

ters, regulation is practically certain to

be imposed eventually by every city where
the jitney persists.

At the same time, perhaps, the jitney

may have helped to educate the street rail-

ways of the country along lines that have

been decidedly neglected in the past. It

has shown beyond a doubt that the public

wants speed, even above all considerations

of physical comfort. Five-passenger cars

carrying ten or twelve people have been

common sights in the Western cities, but

these grossly over-crowded vehicles have

traveled at speeds of 12 or 14 miles per

hour and thereby have satisfied their

patrons.

Some part of such a fast schedule may
perhaps be due to a higher maximum speed

and therein it involves an element of addi-

tional danger. But on the other hand, it is

certain that the small capacity of the jitney

has enabled it to make fewer stops than

the street car, which, in ordinary city serv-

ice, may spend less than two-thirds of its

time in real free running. Apparently the

influence of the size of unit has been com-

pletely neglected heretofore, some railways

having even taken up two-car trains with-

out compensating for the time lost in the

additional stops that they involve. Then
too, the skip-stop plan, wherein stops are

made only at alternate cross streets, is in

use today in so few cities that practically

no data are available as to its economies.

Express service for urban operation, under

which non-stop cars for outlying districts

are started out just ahead of local cars, is

absolutely unknown, as well as other plans

for increasing schedule speed, notwith-

standing the fact that the railways as well

as the public would benefit by faster

schedules.

The advent of the jitney will, perhaps,

change this ultra-conservative attitude of

the traction companies. Certainly if it

does so the jitney will have accomplished

an end that will be worth all that it has

filched from railways in its raid upon their

short-haul traffic—the only profitable busi-

ness that they have under the flat 5-cent

fare.
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OPPOSITE SIDES OF SHAFT 7—LEFT, BLACKSMITH SHOP, HEADFRAME, DUMP TRACKS AND CRUSHER PLANT—RIGHT, COMPRESSOR HOUSE
BELOW DERRICK, AND TRANSFORMER HOUSE

New Tunnel, 400 Feet Below Existing Bore, Replaces
Short Section of Damaged Catskill Siphon
Time Limit Requires Rapid Construction at Moodna Siphon in Spite of Fact

That One 8-Foot Shaft 400 Feet Deep Is Only Means of Access to Work

WHEN CRACKS developed in a short

stretch of the concrete lining at the

easterly end of the deep Moodna pressure

tunnel of the Catskill aqueduct at Cornwall,

N. Y., following a hydrostatic test during
which the water pressure caused a very

slight movement of the gneiss backing, the

Board of Water Supply of New York City

decided to replace the damaged section by
a new tunnel, parallel to the original one
and 400 ft. beneath it. This work, involv-

ing the unusual feature of sinking a deep
shaft from a point within the original tun-

nel 420 ft. underground and the driving of

a bore 900 ft. long, to form a new connec-

tion between the Moodna siphon and the
west shaft of the siphon, which will carry
the flow of the aqueduct underneath the

Hudson River, is being done against time
by the Oscar Daniels Company. The shaft

sinking record for the Catskill aqueduct
has had a close call, and some rapid tunnel
driving is in progress, in spite of the fact

that both the tunneling and sinking are be-

ing carried on of necessity through one
8-ft. diameter shaft, up and down which
three shifts of fifty men must pass each 24
hours, in addition to the muck from a 6-ft.

shaft shot.

As it was necessary that work should
begin as soon as possible after the weak-
ness developed, to make sure of the com-
missioning of the aqueduct on time, plans
were at once gotten out, and a contract
awarded last November.

Work Opened in Worst Season

Among the feats accomplished and pro-
posed by the contractor are setting up on
the side of Storm King mountain in the
dead of an up-State winter a 1000-hp plant
—a very expensive one to be assembled
around a single shaft—and the fitting of
cage guides in old concrete-lined shafts 7
and 8, while menaced by slides from a thick
and continually forming inside ice skin. A
30-ft. upraise over the new shaft had to be
cut out, and an I-beam and timber platform
suspended 800 ft. below the river in shaft

8, from which to start the east heading of

the new tunnel. Wet concrete for lining

the new shaft is being dropped vertically

400 ft. down a 10-in. pipe with success, and
concrete for the tunnel lining will be so

dropped for 800 ft.—both unprecedented
distances.

In spite of troubles with placing con-

crete footings in zero weather, and drill-

ing the 50 ft. plug above the old tunnel
level in shaft 8, the contractor has in the

first four months set up his plant and ac-

complished over 30 per cent of the per-

manent work to be done. The prompt com-
pletion of the contract seems now assured.

Conditions Barred Access to the Work
A glance at the profile of the old and

new tunnels shows that access to the new
work without the delay of sinking a new
shaft from the surface could be had only

through old shafts 7 and 8. Of these,

shaft 7 had been finished as a permanent
access shaft with an inside diameter of 8

ft., which would accommodate but one
hoistway. Shaft 8 was closed at the top
by a concrete dome and was also sealed 30
ft. above the old tunnel with a concrete
plug 50 ft. thick. Possibly as an effect of
the failure referred to during the test of
the tunnel, the leakage in shaft 8 above
this plug had increased from 5 to 70 gal.

per minute. Already 150 gal. per minute,
coming from several miles of tunnel above
the work and collecting behind a 6-ft. bulk-
head in the tunnel west of the new shaft,
had to be reckoned with, beside a slightly

greater quantity coming through the Hud-
son siphon from a section of tunnel east of
the river. To cut out this plug, which
might involve breaking the shaft lining,

held dangerous possibilities, and the idea
of hoisting muck to the surface through
shaft 8 was reluctantly abandoned.
Some time had been spent in cutting

out the dome in shaft 8 and getting to the
plug. When conditions were realized,
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NEW TUNNEL INCREASES LEAST ROCK COVER FROM 260 TO 420 FEET
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CONCRETE PLANT AND HEADFRAME

core drill outfit was at once called in to cut

two 8-in. holes through the plug. One of

these accommodates the hoist cable from
the surface, and the other will be used for

chuting concrete.

Plant Arranged in Cramped Quarters

This left to the hoistway in shaft 7, mid-
way between the new shaft and shaft 8,

the entire work of taking out' the 15,000

odd cubic yards of rock to be excavated, and
handling the men, plant and materials

needed below ground. Air and electric

power also had to be carried down this

shaft. Furthermore, a saving of time and
money could be made by having a crusher

plant on the job, and turning part of the

excavated rock into concrete materials.

Therefore around shaft 7, partly on the

small spoil bank left from previous con-

struction, and partly on the mountainside,

a quantity of equipment is grouped, which
required careful layout to prevent conges-

tion.

A transformer station, taking 3-phase,

60 cycle alternating current at 33,000 volts

from the transmission line, steps it down
to 2200 and 440 volts for the compressor
plant. In this plant are located a pair of

two stage compressors, one a 1250 ft. and
the other a 900 ft. machine, and a gen-

erator supplying direct current at 110 volts

for the lighting system. The voltage is

further reduced to 220 volts for the rest

of the construction plant. On the hill side

of the shaft is the hoist house, opposite

which is a %-yd. mixer with its charging
bins. One dump track at ground level and
one on a trestle, placed at slight angles

with each other, lead toward the river and
directly away from the compressor house.

On the uphill side of these tracks, below
the hoist house, is the blacksmith shop, and
on the other side the crusher plant. The
two McCulley crushers, one No. 5 and one
No. 3, and the sand crusher and screens

in this plant, are all driven by belt from a

jack-shaft with a 100-hp motor. The
blacksmith shop runs three shifts, and
could not keep up without a pneumatic
drill-sharpener. The crusher plant takes

stone from the trestle, and delivers its ma-
terial to two storage piles over the side of

the old spoil bank. A steel clamshell der-

rick, run with a steam hoist—the only
steam plant on the job—feeds this mate-
rial to the mixer. This derrick will also

load cars, which will run down hill to a

second mixing plant to be set up at shaft 8.

The two surface hoists (one at shaft 8),

and one located underground at the new
shaft, are single-drum 115 hp electric mine
hoists with a rope speed of 300 ft. per
minute. The muck cars are solid body,

hold 1 cubic yard, place measurement, and
are dumped in tipples.

Arrangements Below Ground

Two storage battery locomotives, one on
each side of shaft 7, handle cars from shaft

8 and from the new shaft on a double-track

narrow-gage line in the old tunnel. A third

locomotive will be used in the east heading
of the new tunnel as soon as excavation

has gone a little farther. Muck from the

new shaft is hoisted into the upraise in

round turn-over buckets, dumped into a

small hopper and drawn from there to the

muck cars. Rock from the lower tunnel is

loaded direct into these cars, which are

raised to the old tunnel floor on a standard

cage handled by the surface hoist at

shaft 8.

Concrete for the new shaft is being

spouted from the surface into the round
muck buckets, which are hauled to the new
shaft on platform cars and lowered to the

forms.

Drilling Operations

After March 1, when the sinking in the

new shaft was fairly started, more than 6

ft. a day was averaged for some time. Bull

Moose drills were used, one shift drilling

and shooting and two shifts mucking.

When it is remembered that this muck had
to get out through shaft 7 at the same
time with rock from the tunnel heading,

where as much as 10 ft. a day was being

made, and that the same shaft had to stop

three times a day to change crews for both

shaft and tunnel, this record is remark-

able. The rate of progress, 6.125 ft. a day,

equals that of the shaft sinking record for

the entire aqueduct. When this shaft had
reached a point 302 ft. below the upper
tunnel floor, "popping" rock was encoun-
tered, and it was found necessary to stop

sinking and place the concrete lining.

This "popping" rock, which has caused
some trouble also in the tunnel, is said to

be due to enormous internal stresses in

the gneiss formation, probably caused by
lateral compression. Pieces of rock, often
of some size, will crack off suddenly from
a .sound face and fall, endangering the lives

of workmen below. In addition to rapid
progress, the shaft was cut with unusual
accuracy. A slightly less volume of rock
was actually taken out than is included

within the payment circle, though almost
every section measured showed outside the

clearance circle without trimming.
In the tunnel four water-Leyner drills

on two columns are used at the heading,

and two of the same drills mounted on tri-

pods take out the bench. Two shots of 5

ft. each in both bench and heading are now
being made and mucked every day. The
heading on March 30 had progressed 386
ft. from shaft 8.

Water Problems

Two electrically-driven Simplex pumps,
each able to deliver 300 gal. per minute
against the 400-ft. head to the top of shaft

7, are located at the bulkhead west of the

new shaft to handle the water coming down
the tunnel. The water from the other side

is now being pumped at the permanent sta-

tion on the east side of the Hudson, but

pumps similar to those in the upper tunnel

will soon be installed in the new heading
near shaft 8 to lift this water to the pumps
on the upper level.

Progress and Organization

The job involves, roughly, half a million

dollars. For tunnel work, the 900 hp used

continuously and the 220 men employed are

in excess of the average on a contract of

this size. Good organization and constant

and able attention are called for to apply

this excess in power and working force to

increase the progress of the work. S. A.

Knowles, the contractor's superintendent,

is a busv man, and the work also has his

iZ'Sfeel Pipe-

iZ'Steelpipe,

fitted with 9" -

bronze ciTeck valve

12'Steelpipe, mortar lining,

~ bronze terminal castings

'Steel Interlining

Section A-A

-Old concrete lining removed^ I ri'Steel Interlining

finished construction where new shaft leaves old tunnel
Watertight steel interlining and concrete plug block flow of water in old tunnel east of new shaft
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close and at times the undivided attention
of D. E. Baxter and C. L. Ostenfeldt, engi-
neers of the Oscar Daniels Company. The
engineers of the Board of Water Supply,
by co-operation and by supplying a large
field force to facilitate inspection and in-

strument work, are doing everything in

their powder to hasten the completion of the
supplementarj' tunnel. Geo. J. F. Carey is

field engineer on the work, and W. B. Hoke
section engineer. Ralph N. Wheeler, de-

partment engineer of the northern aque-
duct department, is in general charge for
the Board of Water Supply, under Alfred
D. Flinn, deputy chief engineer, and J.

Waldo Smith, chief engineer of the board.

Wanted—Reliable Cost Data

WHEN an engineer is requested to
point out wherein the paper of his

profession can be improved, he is most
likely to say : "You ought to publish more
costs." Whereupon the editor smiles a
weary smile, not of disdain but of ineffable
sadness. The foregoing is taken from the
Electric Railway Journal. The comments
that follow are so pertinent to the civil

engineering profession and civil engineer-
ing journalism that they are reproduced
practically in full.

It is a fact that nothing is more keenly
sought by technical papers than costs first,

costs second and costs last. But few engi-
neers are willing to make public this in-

formation in detail, and still fewer execu-
tives will sanction such a course by a broad-
minded subordinate.

A stock objection raised by the operator,
when costs are requested, is that such fig-

ures would be of no use as a guide to
others. And then our old bugaboo, "local

conditions," is trotted forth with all the im-
pressiveness of the stuffed lion in a
Christmas pantomime. Of course, it is not
pretended that figures are everything. In
fact, figures offer only a starting point;
but a starting point we must have.
The objection to giving out costs has lost

much of its force in view of the detailed
accounting data that must now be filed with
public utility commissions. Many of these
data are available to anyone who cares to
copy them; but unless the corporation is

willing to aid in their interpretation, the
most misleading conclusions may be drawn,
for in the broadest sense the word "costs"
must be understood to include an explana-
tion of accounting practices and engineer-
ing standards.

Apropos of misinterpreted figures, a cer-
tain engineer protested quite vehemently
at a published comparison with his costs as
taken from a government publication. Yet
a few months before the same engineer re-
fused to permit the publication of a de-
scriptive article, with costs, that would have
placed the practices of his company in a
more desirable light.

In short, engineers and executives should
give up the idea that they lay themselves
open to attack when they permit costs to be
published. The unmistakable trend of the
times is toward publicity; and as with lib-

erty, the evils of publicity are curable by
still more publicity.

Long-Span Roof Slab of Con-
crete and Tile

Concrete Top Surface, Large Hollow Tile, and
Two-Way Reinforcement Used to Span

49 X 46-Foot Rectangular Opening

By MAX MILLER
Civil Engineer, Public Service Commission, First

District, New York

THE principal engineering feature of the
Odd Fellows Building at Manchester,

Conn., erected during the summer of 1912,
is a flat-roof construction covering about
one-half of the structure. The building is

about 92 x 100 ft. in plan. Part of the
basement is used for bowling alleys, the re-

mainder for mechanical equipment and

slab, one over each rib, extending equally
into both panels. A continuous stirrup of
5/16-in. diameter wire was used for shear
reinforcement in each rib.

The accompanying photograph shows the
under side of the roof slabs after the re-

moval of the slab centering, with the beam
forms still in place.

Design of Girder and Columns

In designing the girder, the amount of
load tributary to it was determined by the
coefficients B/(B' + L') and L'/(B' + U)

;

in which B and L are the sides of the panel.

The bending moment produced by this load

was increased by 15 per cent to provide for

the larger loading in the region of the
middle of the span. Seven of the nineteen

UNDER SIDE OF ROOF SLAB—BEAM CENTERING STILL IN PLACE

The Gatun Spillway was put to use
April 3, owing to a heavy rainfall on the
Chagres River watershed. Five gates were
open part of the time, effecting a maximum
discharge of 64,015 sec.-ft.

.storerooms. The entire first story is par-
titioned into stores. The second and third
stories in the higher half of the building
are used for office purposes.

In the two-story half of the building the
second or top story is used as a lodge and
banquet room, is trapezoidal in plan and
measures approximately 49 ft. wide by 81
to 92 ft. long. The architects required this

area to be free of columns and to have a

flat ceiling, but permitted the projection of

a beam over the sliding doors which divide

the lodge room from the banquet room.

General Dimensions

A beam was therefore located on a line

dividing the roof area into two panels, one
rectangular, 49 x 46 ft., and the other
trapezoidal, 49 ft. wide by 35 to 46 ft. long,

approximately. These two panels were
spanned by two-way reinforced-concrete

and tile slabs constructed of 12 x 12 x 12-in.

hollow tile, spaced 4 in. apart on all sides,

giving a system of channels which formed
concrete ribs, 4 in. wide, spaced 16 in. on
centers running in two normal directions.

The open ends of the tile were closed by
U-shaped sections made with fine wire

mesh. The concrete slab was poured 6 in.

thick above the top of the tile at the middle

of the span and sloped to a thickness of

4 in. at the supports.

The concrete ribs were each reinforced

by one l^-in. square bar, except those in

the trapezoidal panel running parallel to

the girder, which required two 1-in. square

bars. To provide for negative moment over

the supporting girder, li4-in. square bars

22 ft. long were located in the top of the

reinforcing bars in the bottom of the girder
were bent up to reinforce the web against
diagonal tensile stresses. The position of

the bend in these bars was determined in a

manner similar to that used for finding

the length of cover plates in plate girders.

The roof slab was made solid for a distance

of 18 in. from the face of the web of the
girder to provide the necessary compressive
resistance.

Because of the monolithic nature of the

construction, the deflection of the girder

causes bending stress in the supporting
columns, which was combined with the

direct compression in proportioning them.
The bars near the outside face of the column
were carried up to the top of the girder,

and turned horizontally to splice with the

negative reinforcement in the girder.

The column passing down in the interior

of the building was held securely by the

second floor slab against the horizontal

thrust induced by its monolithic connection

with the girder. The other column is an
exterior wall column and only borders on the

second floor slab. To take care of the

outward thrust existing at its foot, three

V-shaped %-in. round bars were hooked
around the vertical column bars near the

outer face, so that they extended radially

about 10 ft. into the floor slab.

Conditions Favored Adoption of Long-
Span Slab

Several conditions of framing peculiar to

this building combined to favor the ex-

tremely long span adopted for the roof slab.

Approximately three-fourths of the roof-

slab load is transferred directly to the en-
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closing walls. These walls of course have
ample strength, so that the dead weight of

the slab, amounting to 160 lb. per square
foot affects the slab itself but not its sup-

ports. The extra material required for the
slab is more than offset in cost by the elimi-

nation of beams and the suspended ceiling,

simpler and cheaper formwork, and lower
total story height. In addition, this con-

struction has the large safety margin pos-

sessed by structures in which the proportion
of dead load to live load is large. In this

instance, doubling the live load on the roof
would only increase the stresses by about
15 per cent.

The usual assumptions for bending mo-
ments and usual allowable stresses were
used in the design. The reinforcing steel,

however, was all of high-elastic-limit grade
and 18,000 lb. per square inch was per-

mitted. The concrete was a standard 1 :2 :4

mixture. E. N. & R. E. Spaulding were the
contractors and architects for the building.

The writer designed the structural work
under the general supervision of Carson G.
French, of the Corrugated Bar Company,
New York.

Two Time-Savers for Use
with Influence Lines

Devices by Which the Position of Loading to

Give-Maximum Stress Can Be Found and
the Desired Value Easily Computed

By D. B. STEINMAN, C. E., PH. D.
Special Assistant to Gustav Lindenthal, Consult-

ing Engineer, New York

THE ACCOMPANYING illustrations

show two devices introdjaced by the
writer to save time in the computations of
some recent bridge projects.

The first device. Fig. 1, saves the time
of trying different locomotive positions for
maximum stress. It consists of a strip of
tracing cloth on which two scales are
marked. The first, or "Scale of Distances,"
is the ordinary wheel load diagram with
the spacing of the wheels laid off to scale.

On the other edge of the strip is marked
the "Scale of Loads," in which the weights
of the successive wheel loads are laid off

continuously to any convenient scale. The
scale of distances is first applied horizon-
tally across the influence diagram ACB
with an assumed wheel under the point C,

in order to find the total load on the span

^
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Horizontal Scale for Influence Lines

FIG. 2—DEVICE TO BE USED FOR SCALING INFLUENCE DIAGRAMS

40 50 60 TO 80

1,1^

or segment AB. In .the illustration this

amounts to all the wheels plus 54 ft. of

uniform load. This scale must always be
applied horizontally. The strip is then
shifted and the scale of loads is slid upward
until the same total load is intercepted

(at DE) between the two sides of the in-

fluence triangle, the scale remaining paral-

lel to the base of the triangle. The vertical

CM will then cut the scale in the desired

critical wheel, which is wheel 5 in Fig. 1.

If the latter has been incorrectly assumed,
a second trial should be made for a check.

If the base of the influence triangle is

curved, as in indeterminate structures,

place the scale of loads, DE, parallel to the

chord of the curved base AB ; if the base is

sloping, place DE parallel to its slope.

Minor inaccuracies of construction or

manipulation will not affect the result. The
device was found particularly useful in

longer spans, beyond the range of the or-

dinary wheel load tables, and can be applied

to any triangular portion of any influence

line.

The theoretical basis of this device is

the relation between the similar triangles

CDN and CAM and the sim-

lar triangles CDE and CAB
through their common alti-

tudes CN and CM. This rela-

tion solves the well-known

criterion for position of loads to give max-
imum stress, applying regardless of the

scales used.

The second device. Fig. 2, saves the time
of plotting the wheel positions and of mul-
tiplying the influence ordinates by the re-

spective wheel loads. It consists of a
tracing on which vertical lines are drawn
through the wheels and graduated in scales

proportional to the respective concentra-
tions. The tracing is placed over the in-

fluence diagram, which must be drawn to

the same scales as the tracing, with the pre-

viously-determined critical wheel under the
vertex. The intercepts then give directly

the products of ordinates by wheel loads,

and their sum is the desired stress.

The writer acknowledges the prior inven-

tion of this useful device by O. H. Ammann,
assistant chief engineer. New York Con-
necting R.R., who used it in 1906 in the

computation of some cantilever bridge
stresses. Both of these devices are easily

constructed for any specified locomotive

loading. With their combined use, the time
and effort of working with influence lines

are reduced to about one-fifth.

SCALES TO GIVE POSITION OF LOAD FOR MAXIMUM STRESS

An Appropriation of $1,355,520 was
made by the last Congress for the work of

the U. S. Geological Survey. In addition to

this amount $40,000 was appropriated for

rents, bringing the total up to $1,395,520.

This appropriation is divided up ift part as

follows: Topographic surveys, $350,000;
geologic surveys, $350,000; mineral re-

sources of Alaska, $100,000; mineral re-

sources of the United States, $75,000;
chemical and physical researches, $40,000;
geologic maps of the United States, $110,-

000; stream gaging, $150,000 and for sur-

veying national forests, $75,000.
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NEW PIERS AND EXISTING MEMPHIS BRIDGE FROM THE TENNESSEE SIDE

Substructure for New Memphis Bridge
Granite Piers Built on Pneumatic Caissons by Use of Construction

Plants on Barges—Pile Dock and Willow Mat Aid in Placing Pier

By M. B. CASE
Resident Engineer for Ralph Modjeski, Consulting Engineer, Chicago

ALL TRAFFIC westward from Memphis
must now pass over the Mississippi

River on a single-track bridge completed in

1892 for the Kansas City & Memphis Rail-

way & Bridge Company, which has since

become a part of the Frisco system. A new
iridge is now being built by the Rock
Island, the Iron Mountain and the Cotton
Belt systems through their joint organiza-
tion styled the Arkansas & Memphis Rail-

way Bridge & Terminal Company. Work
was commenced in June, 1913, and the sub-
structure was entirely completed in Janu-
ary of the present year, slightly more than
eighteen months after the preliminary
work was started at the site.

The present article will describe the
plant and construction methods used in the
completion of the substructure, including
the piers and the pedestal foundations in

the long approach. The manner of mixing
and handling the materials on floating

barges, the building of the pneumatic cais-

sons in large removable pontoons, the use
of shafts, air locks, compressor plant, etc.,

and the advantages of willow mats and pile

docks for aid in preventing scour and plac-

ing piers all constitute features of this
work which will be treated in some detail.

General Description and Dimensions

The bridge will carry two railroad tracks
between the main trusses, which are spaced
34y2 ft. on centers, and two roadways 14
ft. wide placed on brackets on the outside
of the trusses. The main bridge is 2550
ft. in length from the anchorage pier on the
Tennessee bluff to Pier 5 located 345 ft.

back from the low bank on the Arkansas
side. Beyond this point a tower-and-girder
viaduct continues over the 'bottom land for
a distance of 2363 ft. to the west abutment,
where the tracks are carried on an earth
embankment about 50 ft. high. The general
features of this bridge were described in

the Engineering Record of Nov. 8, 1913,
page 516.

The center line of the new bridge is lo-

cated 200 ft. upstream and parallel to the
present existing structure, as shown in the
accompanying photograph. Pier 1 on the
Tennessee shore and Piers 2 and 3 in the
river are directly above the corresponding
piers of the old bridge, while Pier 4 on the
Arkansas shore is located 17 ft. toward the
river from the center line of the old pier,

in order to make the span between Piers 3

and 4 a length which permits the duplica-
tion of the cantilever arms and suspended
spans used between Piers 1 and 2.

The pneumatic caisson foundations for
Piers 2 and 3 are 42 x 90 ft. in plan and
51 ft. in height; for Pier 1, 40 x 80 x 59
ft.; Pier 4, 31 x 77 x 62 ft., and Pier 5,

25 X 46 X 81 ft. All caissons rest on a very
hard blue clay overlaid by several softer
strata of clay having slightly variable char-
acteristics. Above this is a bed of sand
covered with the shifting alluvial silt of the
Mississippi River. The height from the
bottom of the foundation to the coping of
Pier 2 is 192 ft., and of Pier 3, 195 ft.

Storage Yard and Barges

The most convenient ground available for
the large storage and timber-framing yard
necessary was on the Arkansas bottom land
along the viaduct. This location furnished
ample space at small expense and would
permit of a quick and cheap delivery of
material to the barges for transportation
to the piers. The first preliminary con-
struction consisted in building about 2 mi.
of track from the old Rock Island Hopefield
line to the west bank of the river, and con-
necting with two tracks extending onto a
dock equipped with a derrick for transfer-
ring material on the river, as shown in the
photograph of Pier 4 on the Arkansas
shore.

The first three months were occupied al-

mo.st entirely with the building of fifteen

barges, a part of which carried the various

rigs needed in the construction, and the rest

were used as cargo boats. In addition to

these barges constructed on the work, six

more were purchased second-hand and sev-

eral other barges and a small steamboat

were chartered from time to time as re-

quired to keep all parts of the work going

without delay. A screw-propeller tug and

two launches completed the marine equip-

ment. The rigs built on these barges con-

sisted of an air-compressor plant, a concrete

mixing and delivering plant, a pile driver,

three derrick barges and two mat-weaving

outfits.

Mixing and Handling Concrete

The concrete-mixing plant, equipped with

the familiar tower and chute for the deliv-

ery of concrete, was built on a 36 x 100-ft.

barge. Mississippi River washed sand and

screened gravel were furnished by a local

firm which operates a large plant a short

distance below the bridge site. This ma-

terial was handled on the bridge company's

barges of 275-cu. yd. capacity each and

raised into the hoppers over the mixer by a

clamshell bucket and derrick, located on the

opposite corner from the hoppers and the

mixer. From these hoppers (sand 50-cu.

yd., gravel 70-cu. yd. capacity) the material

ran by gravity into a measuring hopper

which discharged into a mixer of 1-cu. yd.

capacity.

Cement was elevated in a measuring hop-

per in a small car pulled up an incline track

by means of a line leading to a spool on

the tower hoisting engine. The cement car

ran back on a track extension under the

roof of the cement barge, which was moored

below the mixing plant, thus reducing the

handling of the cement and the damage

to sacks during wet weather. This barge

carried a 60-hp locomotive-type boiler, fur-

nishing steam to the mixer engine and

tower hoist.

Compressor Barge and Hospital Lock

The compressor barge for the pneumatic

caisson foundations carried four locomotive-

type boilers with a combined capacity of 300

hp, and the necessary pumps and feed water

heaters. Three low-pressure compressors

with a capacity of 2500 cu. ft. free air per

minute furnished air for the caissons, and

one smaller machine furnished high-pres-

sure air for the boring tools and hammers
used on the timber construction. A 25-kw
direct-connected generator furnished cur-

rent for lights and for an elevator operated

in the main shaft of the two deeper piers.

completed willow mat in position at the site of pier 2
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The so-called hospital lock, for the use of

the pressure men in relieving occasional

cases of bends, or after-effects of the air

pressure, by recompression, was located on
this barge.

Caisson Built in Pontoon

Preliminary construction of barges and
plant had advanced so that construction of

the caisson for Pier 3 was started in Sep-
tember, 1913. This caisson was 42 x 90 ft.

in plan and was built up 14 ft. in a pontoon
before launching. The pontoon, 54 x 100 x
11 ft., contained a longitudinal joint to pro-

vide means of separating the two halves and
withdrawing them from under the caisson

after the pontoon had been flooded and the

around three sides of the pier site previous
to the launching of the caisson. This dock
proved very satisfactory for holding the
caisson in position until well landed on the
river bed, and afforded a convenient and
economical staging for the caulkers and the
work of planking the sides of the crib during
the process of sinking. It also furnished a
support for a derrick on the upstream end
of the pier, thus getting a maximum amount
of plant into position to work on the pier
at one time.

Shafts and Air Locks

A 6-ft. shaft, with a lock at the bottom a
short distance above the roof of the caisson
was equipped with an electric elevator for

granite from Stone Mountain, near Atlanta,

Ga., backed with 1 :2y2 :5 concrete up to the

three courses under the coping, which are
backed with granite. No difficulty was ex-

perienced in setting and backing one course
each day. The water and sand were heated
during chilly weather to hasten the setting

action, so that the concrete was well har-

dened for the masons to work over on the
following day. Flemish bond (header cen-

tral over stretcher) was maintained with
few exceptions and the courses were 3 ft.

rise up to the starling, with thirty stones in

each course. Above this point the courses
reduce in thickness to a minimum of 2 ft.

under the belting course.

Because of the much deeper water at Pier
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PIER 4 AND STORAGE YARD ON ARKANSAS SHORE
Note shore protection work and derrick for transfer of material

PEDESTAL FOUNDATIONS FOR VIADUCT APPROACH
Looking east on Arkansas side—Pier 5 seen at end of approach

caisson floated. The weight of the caisson
was distributed over the bottom of the pon-
toon by transverse beams, each of which
consisted of two 12 x 12-in. timbers well

keyed and bolted together to act as a single

beam 24 in. deep. These beams rested on
longitudinal 12 x 12-in. timbers of the pon-
toon and received the weight of the caisson

at the cutting edge and center bulkhead.

The bolts in the longitudinal joint were
removed just before flooding the pontoon,
after which the submerged halves were
pulled from under the caisson, the sliding

surface being between the top of the longi-

tudinal timbers on the pontoon and the un-

derside of the transverse loading beams.
The loading beams were then afterward
pulled out by lines attached for that pur-

pose before flooding the pontoon. The buoy-
ancy of the pontoon was reduced very ma-
terially, by loading with pig iron im-

mediately before flooding. The launching
of this\caisson was accomplished without a

hitch.

A w4'l-braced pile dock had been driven

handling the gangs in and out of the cais-

son, and in addition to this a 3-ft. shaft with

a ladder and Morison lock was provided.

Five 2-ft. material shafts were used for

locking out the clay excavation and for pass-

ing in concrete when sealing the caisson.

These material shafts were equipped with

short vertical locks taking a bucket of 9-cu.

ft. capacity handled by a derrick, the hoist-

ing rope running through a packing gland

in the top doors of the lock. These locks

were very economical of air required for

lockage.

While the sinking was in sand which was
hand'ed through 4-in. blow pipes, the rate

of sinking nearly always depended upon the

progress of building up on top, but when
the hard clay excavation was reached sink-

ing usually depended on the rate at which

the locks could remove the spoil from the

working chamber. After the harder clay

was reached the lower-strata progress de-

pended upon the rate of excavating the clay

ready to be locked out.

The material for the piers is a light gray

2 (50 ft. at Pier 2 and 30 ft. at Pier 3) it

was necessary to use a removable cofferdam
15 ft. in height as an extension to the crib.

This was done to permit the landing of the

caisson on the river bed and to increase the

buoyancy of the pier until sufficient friction

and bearing was developed to carry the

weight of the granite masonry. Because
of the swifter current and consequent ten-

dency to scour at this pier, the bed of the

river was prepared to receive the caisson

by sinking a willow-brush mat, 200 x 300 ft.

in size, placed centrally over the site of the

pier. The design and construction of this

mat, which is shown in one of the photo-

graphs, differed in no way from those

placed by the Mississippi River Commission
on other parts of the river. After the dock

was driven through the mat, 29,000 burlap

sacks filled with sand were deposited at the

pier site to reduce the depth of the water
about 8 ft. and to give an even bearing on

which to land the caisson.

Willow mats extending 150 ft. on each

side of the bridge axis were afterwards
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sunk and covered with riprap for the entire

distance between Piers 2 and 3 to protect

the falsework from scour during the erec-

tion of the superstructure. After the com-
pletion of this channel mat work, the same
plant was used to place a mat along the
Arkansas bank, extending 1000 ft. above
the bridge.

Pedestal Foundations for Viaduct

The sevent>'-six pedestal foundations and
the west abutment were built during the
summer of 1914. The pedestals each con-
tain 53 cu. ft. of concrete and rest on a
13 X 13-ft. footing block supported by six-

teen reinforced-concrete piles of octagonal
section, 16 in. between faces at the top and
tapering to 12 in. at the point, and 30 ft.

long. The reinforcement consists of eight

7/16-in. square twisted bars, spiral wound
with No. 4 iron wire at about 2'L.-in. pitch.

The piles were cast on the Arkansas dock,

using 1:2:4 concrete from the river mixing

plant, removed to the storage yard by the
locomotive crane after 48 hours, and cured
thirty days or more before driving.

The concrete in the pedestals was made
from crushed rock, delivered on cars, and
was mixed by a plant rigged on a flat car

with tower and spout delivery. This car
ran down the center line of the viaduct, and
the four pedestals of a tower could be
poured from one position of the plant. The
accompanying photograph shows the plant

working on the last of the pedestals. The
steel forms used for the pedestal shafts may
be clearly seen.

Progress on Superstructure

Active preparation for the erection of the
superstructure of the main bridge spans is

now under way. Falsework is being placed

under the anchor arm extending on to the

Memphis bluff and derricks for unloading
and storing the heavy truss members are
being erected. The erection of the main

spans and the viaduct approach will be
under way during the coming season.

Ralph Modjeski, of Chicago, is the con-

sulting engineer in charge of the design
and construction of the bridge, and W. E.
Angier is assistant chief engineer. The
Union Bridge & Construction Company, of

Kansas City, were the contractors for the
entire substructure, including the channel
mats and bank protection work. They were
represented in Memphis by H. K. Seltzer,

their vice-president and chief engineer, dur-

ing the first season's work and later by J. F.

Wilhelm as engineer of construction. The
writer is resident engineer.

EARTH and gravel ROADS IN CHELAN COUNTY, WASHINGTON
Top view Is of earth road, sprinkled and dragged ; middle and bottom views are of gravel road, first and

second years respectively

Motor Truck Reduces Sprink-

ling Cost 70 Per Cent
Earth and Gravel Roads in Chelan County, Wash-

ington, Watered at Expense of 30 Cents a Mile

as Against $1 a Mile with Teams

THE MAINTENANCE of earth and
gravel roads in a virgin country, whose

soil is for the most part a light volcanic ash
which cuts up into dust and ruts quickly in

dry as well as wet weather, is a problem
which appears to have been successfully

handled in Chelan County, Washington.
During the summer months the roads with-
in a radius of 6 miles of each trade center
have been sprinkled by common tank
sprinklers. This has been done heretofore
with horse-drawn GOO gal. tanks, with
gravity filling stations, as near together as
convenient, generally about V2 mile apart.
Sprinkling which it is said kept the road in

excellent condition even for heavy iron-

bound wheel traffic cost $1 per mile per
day. A road which had been neglected so
long that wheels sank in the dust half to

the hubs was hardened in two days by a
double application of water. The roads are
also King-dragged and crowned.

Last fall the experiment was tried of
placing a large tank on a motor truck. The
motor increased the mileage of road
covered, saved time in refilling, and en-
larged the radius of activity. F. A. War-
ren, county engineer, states that it is be-
lieved that the use of the motor will bring
the cost of sprinkling down to about 80
cents per mile per day—a 70 per cent re-

duction in cost.

Some of the roads are surfaced with a
single course of gravel laid about 8 to 12
in. deep on the natural soil. This gravel
is nothing but good concrete stone, natural
deposit, pit run, which ranges from a fine

clean sharp sand the size of birdshot up to
peas, marbles and finally to about 21/2 in.

hard granite. A few cobbles the size of

paving blocks are found in the mixture.
The gravel is not screened, but is dumped
on the smoothed soil and spread with potato
forks, the tines of which are bent to form
rakes with 6-in. teeth. The fine gravel is

raked to the top. Only unskilled labor was
used. This work is done in the winter
months when men and teams can be hired
from the farmers at half pay. The cost of

the gravel road varies from 23 to 45 cents

per square yard, 1 ft. deep. It has been
found that during the first year the gravel

does not compact, except in the one well-

traveled wagon track, but that after a sum-
mer's wear and a winter's moisture and
King-dragging in the fall and spring a road
such as shown in the accompanying photo-

graph is obtained. This gravel road has
been found to need little sprinkling, wears
extremely well, and ruts inappreciably.
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Co-operation Sought in Conducting Activated

Sludge Experiments at Baltimore
Discussion of Design and Operation of Continuous Flow Aero

Tanks Is Accompanied by Request for Suggestions and Criticisms

By LESLIE C. FRANK and CALVIN W. HENDRICK
Sanitary Engineer, U. S. Public Health Service, Chief Engineer, Baltimoje Sewerage Commission,

Hygienic Laboratory, Washington, D. C.

ENGLISH experiments on what is

termed the "activated sludge process"

of sewage aeration have been reviewed re-

cently in the American engineering press.

The importance of translating this proc-

ess from the fill-and-draw to the con-

tinuous-flow plan and of bringing the cost

of operation, by this and other improve-
ments, into the region of workable values,

is obvious. The fill-and-draw method, as

applied to the activated sludge process, (a)

consumes an amount of hydraulic head
equivalent to the difference between the

full and empty water levels; (b) produces
a low operation efficiency because the fill-

ing, oxidation, settling and emptying pro-

cesses are intermittent and must wait upon
each other; (c) necessitates periods of non-
oxidation which possibly reduce the effi-

ciency of the activated sludge.

Principles of Tank Design

In an att;empt to overcome these difficul-

ties a type of continuous flow tank, termed
the aero tank, was developed in December,
1914, at the Hygienic Laboratory of the

U. S. Public Health Service. The con-

siderations underlying this design are as

follows

:

(1) The oxidation process is promoted
by the degree of fineness of the air or oxy-
gen bubbles introduced into the oxidation
chamber.

(2) The oxidation process is promoted
by the degree of agitation of the contents
of the oxidation chamber, this agitation

keeping the particles of activated sludge
suspended in the liquid. Agitation may be
effected (a) by the impact of the inflowing

sewage; (b) as a secondary function of

the oxygen introduction device; or (c) as

a primary function of special agitators,

e. g. some propelling device enclosed, if

desired, in a pipe to increase the radius of

agitation.

(3) The activated sludge depositing in

the settling chamber should be returned
continuously into the oxidation chamber,
both in order to prevent the depletion of

the activated sludge in the oxidation cham-
ber and to prevent secondary reactions of

the activated sludge in the settling cham-
ber.

(4) The passage of oxidation chamber
contents into the settling chamber should

be effected in such a way as not to hinder
the return of the sludge particles into the

oxidation chamber.
A tank, therefore, to answer the above

requirements, may be designed to consist

of an oxidation chamber into which the
sewage is continuously introduced, and the

contents of which are continuously receiv-

ing oxygen in a finely divided state and
being agitated; a settling chamber whose
inner surfaces are so inclined as to prevent
the accumulation of solids; a communi-
cating passage to effect the transfer of

oxidation chamber contents into the
settling chamber without hindering the re-

turn of sludge particles; a communicating
passage between the lowest portion of the

Baltimore, Md.

settling chamber and the oxidation cham-
ber.

Inasmuch as Imhoff tanks such as those
nearing completion for the city of Balti-

more may easily be converted for the above
process, the Public Health Service and the
Baltimore Sewerage Commission have
agreed to make joint experiments for the
purpose of testing on a large engineering
scale the basic principle of the tank, so as

This article, giving the first au-
thoritative information regarding the
details of the aero tank experiments
on the treatment of sewage by the
activated sludge process, which are
noiv being conducted at Baltimore
under the joint direction of the U. S.

Public Health Service and the Balti-

more Sewerage Commission, is writ-

ten primarily to induce co-operation
among engineers who are studying
this important subject. Criticisms

and suggestions are solicited in order
that the Baltimore tests may have the

benefit of the experience of all those

who have done work or developed
theories relating to this newest phase
of the sewage treatment problem.
Communications may be addressed to

either of the authors.—Editor.,

to develop all possible defects and improve-
ments.

Several of the Baltimore Imhoff tanks
are being converted for use in the experi-

ments. One of the methods of operation
to be experimented with is shown in the

accompanying drawing. The details of

operation are as follows: Sewage from
the main sewage influent channel C enters

CONTINUOUS FLOW AERO TANK FOR BALTI-

MORE SEWAGE TREATMENT TESTS

the horizontal branch of the tank influent

pipe D, flows through the pipe D to the

bottom of the oxidation chamber A with
a sufficiently high velocity to prevent the

settlement of solids at the bottom of the

tank. Rising through oxidation chamber
A, and being continuously agitated, the

agitation being aided if necessary by me-
chanical agitators, the sewage is brought
into intimate contact with air or oxygen

applied through air supply F and com-
minutor E. The absence of air bubbles
in chamber B and the presence of air bub-
bles in the portion of chamber A above
slot G is expected to cause the level of the
liquid in vent H to rise above the level of

the liquid in chamber B. This will cause
all or part of the sewage to flow from A
into B through vent H rather than through
slot G, or, in fact, the flow through H may
be increased to an amount greater than the
amount of inflowing and outflowing sewage
applied to the system as a whole, and hence
cause a partial return flow from B
to A through slot G. This partial return
flow need not be dependent upon the air-lift

function above described, but may be ef-

fected or aided by any other propelling
means situated between the oxidation and
sedimentation chambers. The particles of
sludge which pass with the sewage through
H into B will settle out in sedimentation
chamber B and return through slot G to A,
being aided if desired by the said return
current. The oxidized and settled effiuent

from B will pass into the effluent collector

channel / and thence out into the main sys-

tem effluent channel J. K is a. scum-board
to hold back particles lighter than water.
Another one of the Imhoff tanks will be

converted exactly as above described, ex-

cept that the air comminutor E, composed
of discs of porous material, will be omitted
and replaced by a propeller method of air

comminution. This method has been sug-
gested by John Neal, of the Baltimore Sew-
erage Commission staff, and consists in pro-
ducing finely divided air by the action of a
rapidly revolving propeller in simultaneous
contact with both air and water. The pro-

peller will be placed either in the sewage
influent pipe or in a special pipe situated

in the oxidation chamber. The propeller

may be used at the same time to promote
or effect agitation.

Schedule of Experiments

The proposed schedule of experiments in-

cludes the determination of:

(1) The best method of introducing the
sewage into the oxidation chamber.

(2) The best method of comminuting
air in water.

(3) The best method of agitating the
contents of the oxidation chamber.

(4) The optimum period of detention in

the oxidation chamber.

(5) The best method of effecting pas-

sage from the oxidation chamber into the

settling chamber.

(6) The optimum period of detention in

the settling chamber.

(7) The characteristics of the oxidized

and settled effluent.

(8) The amount of air necessary per unit

of sewage.

(9) The best method of sludge with-

drawal and subsequent sludge treatment or

utilization.

(10) The characteristics of activated

sludge.

(11) The best manner of initial acti-

vated sludge formation.

(12) Possible remedies for defects that

may develop in the course of experiment.

(13) An estimate of construction costs

per unit of population and per unit of sew-
age flow.

(14) An estimate of operation costs per
year per unit of population and per unit of

sewage flow.

This article is written primarily to induce
co-operation. Undoubtedly a number of
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experimenters in the United States have
become interested in the apparent possi-

bilities of the activated sludge process, and
unnecessary duplications of effort may be
avoided if free communication be estab-

lished between such experimenters. The
authors hereby invite co-operative sug-

gestions and exchange of results under the

following conditions:

All communications should be in writing
and addressed to either of the authors.

All communications will be acknowledged.

The periodic exchange of results will be

undertaken with those actively engaged in

this line of research.

Such suggestions from outside sources

as are found in the experiments at the Bal-

timore plant to prove important modifica-

tions or additions to the basic principle are

to form material which may be used, if

desired, for patents free to the people of

the United States, due acknowledgment
being given the authors of such sugges-

tions.

Wheelbarrows and Scrapers Pre-

ferred for Mississippi Levees

AS to the relative value of levees built

with wheelbarrows, scrapers, or me-
chanical earth-handling devices there is

much difference of opinion among engi-

neers. The following views on the subject

were expressed by Sidney F. Lewis, chief

engineer of the Board of Levee Commis-
sioners, Orleans District, in discussing a

paper presented March 9 before the Louisi-

ana Engineering Society by Major Frank
M. Kerr:

"Wheelbarrow work is slow, scraper work
will do for levees of certain dimensions, and
machinery built levees have cheapened very

much the cost of work. In my judgment
the wheelbarrow and scraper are not as yet

to be superseded in toto by the present

methods of construction of levees with ma-
chinery. The wheelbarrow and the scraper

will build the embankment to the necessary

height in layers as it should be, distribut-

ing the material uniformly from base to

base. To do this by the present mechanical

devices in many cases is simply impractica-

ble, and in consequence in levees built by

machinery there is less homogeneity in the

particles of earth composing the mass of

the embankment. The shrinkage is equally

as great as in wheelbarrow work, the rain

wash is equally as great as in scraper work
and more so than in wheelbarrow work, but

above all is the unequal distribution of ma-
terial, a danger of overloading the crust of

solid earth that has to sustain the weight
of the material, and the result of a rupture

of foundation, and then trouble galore.

"This result is shown today by machine-

built levees at Caernarvon on the east bank
of the river, and at Couret on the west

bank. I do not mean to infer that it should

be prohibitive to build levees by the pres-

ent mechanical devices, but I do say from
my experience that the right kind of a ma-
chine to build a levee, and comply with the

specifications required in the construction

of an embankment to retain the floods of

the Mississippi River has not yet been de-

vised. I believe, however, in the near

future that a levee-building machine will

be evolved that will comply with all the

requisites in handling earth and distribut-

ing it in uniform layers as required in an
embankment that serves the purpose of pre-

vention from overflow."

Unexcavated Core Is Left in Center in Sinking

Circular Subway Shaft
Saving of 700 Yards in Material Excavated Under Air—Concrete Placed

by Chute from Elevated Mixer to Which Derrick Raises Dry Batches

THE COST of sinking permanent shaft

4 at the foot of Broad Street, New York
City, for the construction of the Brooklyn
Rapid Transit Tunnels under the East

Rivef was cut by excavating under air only

a ring beneath the outside wall of the cir-

cular caisson, and leaving the core inside

the ring to be removed after the caisson

was sealed to rock. The quantity of mate-
rial excavated per vertical foot of sinking

under air was in this way reduced from
35.6 cu. yd. to 16.9 cu. yd., leaving a total

taken off while concrete for a second ring

was poured. After this sinking went right

on while the forms were being changed and
the third and last ring concreted. The out-

side forms had angle-iron ribs, while the

inside forms were braced with plank seg-

ments.

Concrete Layout

The overhead structure shown in the

background of the photograph will carry

disposal tracks, concrete plant, etc., for the

THIRD RING CONCRETED AND CHUTE FROM MIXER TAKEN DOWN
Notice angles on outside forms and pile bulkhead surrounding island built to start caisson

volume of earth and rock in the core of

more than 700 cu. yd.

An island made by filling dirt and small

stone inside a pile and timber coffer, built

in the slip, was used to set up the working
chamber and start the caisson.

Design of Caisson

The construction of the caisson is clearly

shown in the accompanying drawing. It

was designed to be sunk an average depth

of 27 ft. to rock, and then into rock until its

cutting edge reached an elevation of 37
' _

ft. below mean high water, giving a least

penetration into rock of 6 ft. Five feet

more was then excavated under air below

the cutting edge and filled with concrete, to

make sure of a tight seal.

Erection of the cutting edge was begun
March 9. As soon as this was finished,

forms were set up and a ring 16 ft. high

was concreted. Sinking was then begun
and carried on until the top of this ring

was 2 or 3 ft. above ground, when air was

tunnel construction. As it was already in

place to carry one of the derricks employed
in sinking the shaft, it was found con-

venient to set the mixer on top of it, where
concrete could be spouted directly into the

forms. The concrete materials, however,

were delivered by team and barges at street

level. To get this material to the mixer
the derrick was used. Dry batches, with

cement on the bottom, measured in wheel-

barrows, were dumped into a V^-yd. bucket

and raised to the mixer by the derrick at

the left of the photograph. As the derrick

lines could be marked for the loading plat-

form and the mixer, work went much faster

than if the mixer had been set at street

level and the derricks used to pass wet con-

crete around the forms; especially as this

would have required exchanging buckets

between the two derricks. The output of

this Vz-yd. mixer ran as high as 100 yd. in

8 hours.

It might be expected by tho.se familiar

with shaft sinking that the additional fric-
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tion from inside the shaft would have re-

quired considerable weighting of the

caisson. This, however, was not the ease,

because of the greatly reduced uplift from
air pressure, the comparatively shallow

depth to which the caisson was sunk, and
the fine, loose nature of the soil penetrated.

The caisson, when finally built up, with

locks in place, weighed probably 1060 tons.

The area on which upward air pressure

acted was about 456 sq. ft., while it would
have been 962 sq. ft. if the space inside

the caisson had been decked. At 18 lb.

per square inch, the maximum pressure

required in sinking, the total uplift was
only 590 tons, leaving 470 tons effective

weight to overcome skin friction. Block-

ing was required at all times in the rock
work to prevent a premature drop, and the
caisson went down, after the second ring
had been concreted, without its being neces-

sary to reduce the air pressure by
"blowing."

Rock Excavation

The rock excavation was done with
jackhammers and light shots. Two or

three pits, full width of the working

16 Grout pipes A, equally

spaced, inside reinforce

menf bars

Whistle Pipe and
' Ligtif Cables

A

WorkingCliamber Reinf.

Horiz. -1'° iz'c. toe -Zsets

Vert -i'"?/2"c. toe. '2sets

8-8"I Cross-braces in

i<y\ worl<ing chamber, equal-

ly spaced, bolted to up-

right plate of cutting

Sectional Plan

I

chamber, were kept in advance of the cut-

ting edge, and the material broken into

them from the ends. Each of the three

8-hr. shifts had from two to four men
engaged in drilling, and shots were fired

two or three times per shift. Enough
material was broken up in this way to keep

the buckets going continuously, and that

with a comparatively small number of

drills in the hole. Shots were fired from
the airlock, and a few minutes' "blowing"

of the caisson was needed to clear the

working chamber of gas after each .shot.

There was room enough in the head of the

slip around the shaft to dispose of all the

material taken out in sinking, and remov-
ing spoil from the site will not be neces-

sary until open excavation begins.

The row of grout pipes marked "A" on

the drawing will be used to make a tight

seal between the sides of the caisson and
the rock, which with the 5 ft. of concrete

below the cutting edge should make a very

effective seal. The row of grout pipes

marked "B" will be used to fill the space

under the roof of the working chamber,

after the working chamber has been con-

creted by hand.

The Flinn-O'Rourke Company, Ltd., is

the contractor for the East River tunnels,

and work on them is under the charge of

A. A. Brewer. J. C. Maitland is superin-

tendent at the shaft. For the Public Serv-

ice Commission, George S. Rice is engineer

of the first division, and William H. Snow
is section engineer at the shaft.

ANNULAR CONSTRUCTION

Section A-A

SAVED EXCAVATING 700 YARDS UNDER AIR

Elements of Railroad Value

That Might Be Overlooked
Valuation Committee of Cincinnati, Hamilton 8s

Dayton Railway Issues Bulletin Listing

Sixty-two Such Items

OCTOBER 3, 1914, the Engineering Rec-

ord published on page 387 an abstract

of an official bulletin issued by the chairman

of the valuation committee of the Central

Railroad of New Jersey setting forth in-

formation desired for the Federal valua-

tion, and especially information as to ob-

scure items. Ample as this seemed to be,

the valuation committee of the Cincinnati,

Hamilton & Dayton Railway, consisting of

H. R. Talcott, chairman; J. D. McCubbin,

Jr., real estate agent; Jenks B. Jenkins,

valuation engineer; B. Marsden Smith,

counsel, and J. J. Ekin, secretary, has is-

sued one much more comprehensive, em-

bracing numerous items not mentioned in

the earlier bulletin, and amplifying on

others. The poster is 12 x 24 in., printed

in large type. After pointing out the dan-

ger of many items forgotten and no longer

visible being overlooked, and urging that

all who have personal recollection of such

items to bring forward their information,

the committee gives the following "partial

list of items about which information is

desired"

:

1. Notebooks, maps, profiles, plans and
records of construction, final estimates,

vouchers, reports of engineers, "authority

for expenditure" reports or similar records

in the offices of the company, or in the pos-

session of contractors or others, whether
or not in the employ of the company.

2. Surveys made before or during con-

struction.

3. Requirements and expenses in the ac-

quisition of right of way, such as drains,

cattle passes, bridges or other improve-
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ments built or grading done on adjacent
land; bonuses paid in addition to deed con-
sideration; consideration for abandonment
of crossings or relinquishment of other re-

quirements in deed; annual or perpetual
passes granted; other considerations of
value not mentioned in deed; transporta-
tion and subsistence of witnesses, witness
fees, court costs, etc. Fences or crossings
constructed either by provision in deed or
otherwise.

4. Special construction under roadbed
embankments through swamps and marshy
ground, such as log and brush mattresses,
corduroy, etc.

5. Sink holes, filling or settlement of
abandoned mines, embankments that have
slid away into rivers or otherwise out of

place or slowly sliding or settling embank-
ments requiring occasional refilling.

6. Slides, washouts, fires, wrecks, injuries

to- persons, equipment lost or damaged,
calamities, etc., during construction.

7. Hills that have been entirely removed,
or hollows that have been filled in grading,
in connection with roadbed, station grounds
or yards.

8. Unusually difficult materials encoun-
tered in grading, not now evident, including
frozen material excavated or unloaded.

9. Cuts originally wet but afterward
dried out.

10. Solid rock, loose rock, hard pan,
quicksand, cemented gravel or other special

classification of materials excavated, espe-

cially when such material is not distinctly

visible.

11. Borrow pits, not easily discoverable,

from which material has been taken for

roadbed or ballast. Waste banks.
12. Clearing and grubbing originally

done that might be overlooked on account
of the adjacent land now being cleared.

13. Special construction for roadbed pro-

tection, such as piling, cribs, mattresses,
riprap, sea walls, retaining walls, etc., not

now visible or easily discoverable.

14. Changes in highways and roads.

15. Changes in channels of streams and
canals to reduce the number of bridges,

prevent overflow, make room for roadbed,
etc.; dredging in channels.

16. Temporary tracks, trestles, etc., on
account of highway or channel diversions

or to take care of traffic during construc-
tion.

17. Buildings, bridges or other structures
moved or torn down during construction.

18. Rock, corduroy or other special ma-
terial under ballast in cuts or elsewhere, or
special construction of any kind due to soft

material under track.

19. Materials employed to prevent the
formation of water pockets in widening or
raising grade or for other purposes.

20. Materials exceptionally employed in

raising track under traflSc.

21. Approaches to grade crossings, over
or under crossings or highway bridges not
easily seen to be a part of the construction
of the railroad.

22. Streets or structures raised or low-
ered to obtain greater clearance or for other
reasons.

23. Old excavations filled up.

24. Rock excavated while adjacent track
was in use.

25. Night work done during construction.

26. Bonuses to contractors.

27. Grade revisions where no change of

alignment was made.
28. Exceptionally long hauls on earth,

ballast, etc.

29. Abandoned roadbeds or other prop-
erty not easily seen.

30. New lines or structures begun and
not completed.

31. Construction or improvements on
which work was suspended and then re-

sumed.
32. Extra watchmen, switch tenders, sig-

nalmen, etc., employed during construction.

33. Diflikulties and unusual conditions ex-

perienced in the construction of tunnels.

34. Dikes, riprap, dams and other work
on streams for the protection of bridges or

riprap around piers and abutments, which
might be overlooked.

35. Enlargement of Government or other

levees.

36. Difficulties and unusual conditions

experienced in the construction of old

bridges, culverts and buildings, especially

in the foundations for the same, as in case
of striking quicksand, etc. Cofferdams,
caissons, etc.

37. Foundations of old structures which
are of unusual depth or size or contain piles

or other forms of construction which would
not ordinarily be suspected.

38. Culverts, drains, conduits, sewers,
water pipes, etc., which are not readily dis-

coverable, and especially those built by the
company which are outside the right of

way. Subdrains in cuts and elsewhere
which would likely be overlooked.

39. Wagon bridges not over tracks.

40. Waterproofing of masonry.
41. Preliminary investigations with ref-

erence to foundations, test pits, borings,
etc.

42. Foundations or other construction
done for future development.

43. Girder rail or other rail of special

weight or section, put in on account of

street paving or other special conditions,

and not readily distinguishable from ordi-

nary rail.

44. Materials, originally ballast, which
have settled below subgrade.

45. Track changes during construction.

46. Gage widened or reduced.

47. Third rail (compromise gage) laid or
removed.

48. Second, third or fourth main track
constructed.

49. Curbing, paving or repaving of

streets, construction of side walks, water
lines and sewers or drains in towns and
cities done or paid for by the railroad com-
pany and other special assessments against

the railroad company.
50. Trestles filled in, culverts covered up,

bridges shortened and partly replaced by
embankments, bridges lengthened, requir-

ing rebuilding of piers or abutments, etc.

51. Unusual difficulties in connection with
the development of water stations and water
supply.

52. Wells dug or drilled and afterward
abandoned on account of poor quality or

insufficient quantity of water obtained.

53. Dredging channels in navigable wat-
erways or elsewhere.

54. Bulkheads not visible on account of

new bulkheads being built farther out in

stream.

55. Conduits, underground cables, sub-

marine, cables, etc.

56. Gage of equipment changed.
57. Antiquated equipment or machinery

stored in out-of-the-way places.

58. Temporary yards for storage of con-

struction material.

59. Temporary water tanks or other
structures during construction.

60. Temporary leases of property in con-

nection with construction.

61. Franchise payments.
62. Records, papers or memoranda relat-

ing to the organization or construction of

the railroad.

Repairs to Girder Shattered in

Edison Fire

THE ACCOMPANYING photograph,
showing how a shattered girder weak-

ened through the section of greatest bend-
ing moment was reinforced at the plant of

Thomas A. Edison, Inc., West Orange,
N. J., was received too late for insertion

last week in the article describing the
methods of repair at that plant. A draw-
ing in that article showed the details of

this construction, in which tension steel, as

well as angles directly beneath the slab, is

added.

CONCRETE GIRDER REINFORCED AT PLANT OF.THOS. A. EDISON, INC., WEST ORANGE, N. J.
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Earth Fill Replaces Trestle

for Irrigation Canal
Short-Lived Structure Over Gulch Eliminated by

Hydraulic Embankment with Concrete Flume,

Turlock Irrigation District

TEN YEARS is considered about the

average serviceable life of the timber

trestle used extensively in the West to

carry irrigation canals across ravines.

The flumes of the main canal of the Tur-

lock Irrigation District in Stanislaus and

Merced Counties, California, are 20 ft.

wide and 8 ft. deep, and it has been deemed
economical to replace the trestles with

earth embankments wherever practicable

and substitute concrete for timber flumes

on these embankments. The first fill of

this character is across Delaney gulch,

about 30 miles east of Turlock and 2

miles southwest of the town of La Grange.

It has a maximum height of 76 ft., a width

of 64 ft. and side slopes of 1 on 2. The
material in the fill amounts to 204,220 cu.

yd. The fill was made by sluicing.

Sluicing the Embankment

For the lower portion of the embank-

ment suitable material was obtained from

a borrow pit within 600 ft. of the toe.

It consisted of a mixture of 20 per cent

gravel and 80 per cent clay, which was
first loosened with black powder and then

sluiced with a Joshua Hendy monitor to

the distributing flume. This was first

built with a grade of 5 per cent, but later

the pitch was increased to 7 per cent, as

the heavier material could not be sluiced

down the original grade. The dimensions

of the flume were 10 x 16 in. and the

average ratio of silt to the watef used in

conveying it was 3 to 10 parts by volume.

Due, however, to the varying proportions

of gravel in the aggregate the ratio often

varied from 15 to 60 per cent.

As the height of the embankment in-

creased it was necessary to abandon the

first borrow pit and convey material from
a greater distance. Sluicing was therefore

begun at a second pit more than 1000 ft.

from the fill. A tunnel 90 ft. in length,

through which the distributing flume was
led, was necessary, because of an inter-

vening ledge of soft sandstone. From the

pit to the tunnel 22-in. light steel pipe was
used instead of a flume, as it could be

moved more readily.

The Pumps

Water for sluicing was led from the

main canal to a sump over which two high-

duty Lea pumps were located. The sump
was 100 ft. below the monitor, which was
connected by a 6-in. steel pipe to one
of the pumps. This was a three-stage tur-

bine operated by a 150-hp motor at 1800

r.p.m. The suction pipe tapered 24 to 14

in. and was primed by an air-pump run
by a 1 ' 2-hp. motor. A second turbine

OLD TRESTLE OVER DELANEY GULCH REPLACED liY 76-FOOT FILL.

pump, operated by a 100-hp motor at 1150

r.p.m., discharged into a 10-in. steel pipe

which supplied additional water directly

into the borrow pit. The monitor nozzle

was iy2 in. in diameter and the normal
pressure from the single turbine was 150

lb. per square inch. When a greater

pressure was necessary for disintegrating

the material the discharge from the 10-in.

pump could be connected to the suction

pipe of the 6-in. turbine and both operated
together as a two-stage battery, which fur-

nished a pressure of 225 lb. at the moni-
tor. Power was supplied at 2 cents per
kilowatt-hour from the 80,000-volt trans-

mission line of the Yosemite Power Com-
pany, and transformed at the pumps to

440 volts.

Eight discharges, four on either side of

the main distributing flume, emptied on
the embankment. Waste water was car-

ried off through a vertical outlet 2 ft.

square, connected to the main concrete cul-

vert through the fill. Sheerboards 1 x 12

in. x 8 ft. were used for distributing the
sluiced material.

Repairing a Break

On Oct. 16, 1913, waste water which
had collected on top of the embankment
seeped through the front, and before
the pumps could be stopped washed
out a large section, as shown in one
of the photographs. The faces thus
exposed showed that the material in

the fill was very compact and de-

posited in distinct strata, varying in

thickness from 1/16 to % in.

In repairing the break a small

bank across the face was first

thrown up with shovels and thor-

oughly tamped. Through this a 1 x 2-ft.

culvert provided for the escape of waste

water. The monitor was again started,

and a very little additional water from the

10-in. pipe added at the pit. A mixture

containing 50 per cent silt was deposited

behind the shoveled bank, and as the de-

posit increased in height a vertical waste-

water outlet was provided, connecting with

the nearly horizontal culvert through the

foot of the bank. In this manner the

break was very rapidly repaired at a com-

paratively small expense. An average of

2000 cu. yd. was deposited daily.

The work was run continuously with

three 8-hour shifts. Each shift was com-

posed of a foreman, three powder men and
four sluice men in the pit, a foreman and
six laborers on the embankment and an

engineer to run the pumps. The services

of four carpenters were available when-
ever needed. For illuminating the work
at night two 1000-candlepower Milburn

acetylene lights were used.

The contract price for embankment was
30 cents per cubic yard and for concrete

in the culvert and face lining $25 per

cubic yard in place. Gravel for the con-

crete was hauled 2 miles, from a pit on

the bank of the Tuolumne River. Lumber
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was hauled 30 miles from the car at Tur-
lock and cost approximately $27 per thou-

sand feet, b. m., delivered on the work.

Rock for the riprapped face was obtained

within 1500 ft. of the work, and was mined
and put in place for 5 cents per square
foot of riprapped surface.

For the Turlock Irrigation District, Bur-

ton Smith, chief engineer, had charge of

the work, which was performed under con-

Assigned Work of Railway

Engineering Association

Board of Direction Announces Instructions for the

Coming Year to the Nineteen Standing and

Three Special Committees

ASSIGNMENTS of work for the coming
year for the nineteen standing and

three special committees of the American

SECTION OF DELANEY GULCH FILL WASHED OUT DURING CONSTRUCTION

tract by Edward Malley, president of the

Coast Improvement Company.

Iron in Water

HALF a part per million of iron in

water is detectable by taste, and more
than 4 or 5 parts makes water unpalatable,

according to water supply paper 273, re-

cently issued by the U. S. Geological Sur-

vey. More than 2.5 parts per million in

water used for laundering makes a stain

on the clothes. Iron must be removed from

water from which ice is made, or a cloudy,

discolored product will result. An iron

content of over 2 or 3 parts per million in

water used in the manufacture of paper

will stain the paper. Waters having a high

iron content have in some places, where
they have been used as city supplies, caused

an immense amount of trouble and expense,

for they favor the growth of Crenothrix to

such a degree that the water pipes become
clogged with the iron sheaths of that or-

ganism.

The Water Hyacinth has proved a seri-

ous obstruction to navigation in Florida and
Gulf waters, and its removal has caused the

engineers of the War Department consid-

erable study, and cost the United States

Government much money. War on this

plant was begun on the St. Johns River in

1899. The best method of attack has proved

to be raising masses of the plants from the

water with a belt conveyor mounted on a

barge, and dumping them either on the

bank, or well out in the current, where they

will be carried to sea. Spraying the plants

with compounds of arsenic has also been

tried, but in the Florida waters this proved

dangerous to live stock. Since the ex-

termination of this plant was first under-

taken $138,000 has been spent for this pur-

pose in Florida alone.

Railway Engineering Association have been

announced. To a large degree these are

instructions to continue investigations al-

ready under way, but there are also nu-

merous new studies proposed. The assign-

ments, in addition to one to each committee
directing it to make critical examination

of the subject matter in the "Manual," are

as follows:

Roadway.—Continue the study of unit

pressures allowable on roadbed of different

materials, co-operating with special com-
mittee on stresses in railroad track.

Report on the prevention and cure of

water pockets in roadbed.

Ballast.—Report on the economical and
efficient depth of ballast, co-operating with

special committee on stresses in railroad

track.

Methods and cost of applying ballast:

(a) Ballasting by contract.

(b) Mechanical tamping and shoulder

formings.

Efficiency of various stone and gravel

ballasts.

Ties.—Report on the effect of tieplates

and track spikes on life of crossties.

Specifications for cross and switch-ties.

Metal, composite and concrete ties.

Rail.—Report on rail failures, statistics

and conclusions.

Report on effect on rail of defective

equipment and improper maintenance.
Continue special investigation of rails.

Track bolts and nutlocks.

Track.—Continue the study of economics

of track labor.

Study the relation between worn flanges

and worn switch points, with a view to cor-

recting the causes and decreasing the num-
ber of derailments due to the combination
of worn .switch points and worn flanges on
wheels.

Present specifications and designs for cut

and screw spikes.

Report on guard rails and flangeways and

effect of increase of Vs-in. thickness of

wheel flanges.

Buildings.—Report on coaling stations.

Report on freight house scales.

Report on ashpits.

Wooden Bridges and Trestles.—Continue

the study of design of docks and wharves.

Report on comparative merits of ballast-

deck and reinforced-concrete trestles.

Continue the study of the use of lag

screws in trestle construction.

Masonry.—Report on cost and method of

constructing concrete piles.

Report of cost, appearance and wearing
qualities of surface finish of concrete.

Report on design of foundations for

piers, abutments, retaining walls and
arches in various soils and depth of water

(not including pneumatic foundations).

Signs, Fences and Crossings.—Report on

principles governing the use of railway

signs.

Continue the study of concrete fence

posts.

Signals and Interlocking.—Continue the

study of economics of labor in signal main-

tenance.

Report on signal installations on single-

track roads.

Present, for approval, specifications

adopted by the Railway Signal Association,

which, in the judgment of the committee,

warrant consideration.

Requisites for switch indicators, con-

veying information on condition of the

block to conductors and enginemen.
Records and Accounts.—Report on the

use of small forms on cardboard or other

suitable material for use of field men in

making daily reports, to the end that super-

vision may be facilitated and efficiency en-

couraged.

Continue the study of feasible and use-

ful subdivisions of Interstate Commerce
Commission classification accounts 202 and
220, with a view to securing uniformity of

labor costs, separating the items in accord-

ance with such forms as are promulgated
by the Interstate Commerce Commission
during the year.

Investigation of methods for reproducing

maps and profiles on drawing linen for per-

manent record.

Rules and Organization.—-Report on

clearance for maintenance of way struc-

tures under assignment from the committee
on maintenance of the American Railway
Association, conferring with other commit-
tees.

Continue the formulation of rules for the

guidance of field parties.

Continue the study of science of organi-

zation.

Water Service.—Report on cost of pump-
ing water by various methods.

Report on protection for water stations

against freezing.

Yards and Terminals.-.—Report on hand-
ling of freight in double-deck freight

houses and cost of operation.

Continue study of typical situation plans

of passenger stations and approaches, and
methods of operating same.

Continue the study of classification

yards.

Iron and Steel Structures.—Continue the

study of methods of protection of iron and
steel structures against corrosion.

Continue the study of the relative econ-

omy of various types of movable bridges.

Continue the study on secondary stresses

and impact.

Continue the study of column tests.
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Economics of Railway Location.—Estab-

lish a rational basis for determining the
relative efficiency of various locations.

Report on effect of curvature on cost of

maintenance of way and equipment.
Report on train resistance at speeds ex-

ceeding 35 miles per hour.
Report on fuel consumption per horse-

power-hour.

Wood Preservation.—Continue the study
of the effect of water in creosote.

Continue the study of the relation of
amount of preservative and depth of pene-
tration to the resistance of materials
against decay, and also the penetration of
preservatives.

Continue the compilation of service test

records.

Report on drying process of wood pre-

servation.

Electricity.—Continue the study of the
subject of clearances of third rail and over-
head structures, conferring with other com-
mittees.

Continue the study of electrolysis and in-

sulation and its effect upon reinforced con-
crete structures.

Report on water power for electrical rail-

way operation.

Continue the study of maintenance or-

ganization with relation to track struc-

tures.

Conservation of Natural Resources.—
Continue the study of tree planting and
general reforestation.

Present specifications for southern yel-

low pine, conferring with other committees
and associations.

Continue the study of resources of iron

ore, coal, fuel oil and timber.

Report on water power for railway elec-

trical operation.

Uniform General Contract F^orms.—Re-
port on siding agreements.

Report on agreement forms for interlock-

eq
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Concrete Column Tests Disclose Effects of

Longitudinal and Spiral Reinforcement
Tests Made for American Concrete Institute Show Consistent
Results for Variation of Strength with Percentage of Steel

FULL-SIZE TESTS of twenty-four large
concrete columns with varying percent-

ages of longitudinal* and spiral reinforce-
ment, reported by a committee of the Amer-
ican Concrete Institute, show consistent
increase in strength with larger steel per-
centages and confirm the values used in
current practice. Complete strain measure-
ments, both longitudinal and lateral, show
local differences in strains at different posi-
tions along the length of the column, and in-

dicate that Poisson's ratio (ratio between
lateral and longitudinal unit strains) is ap-
parently about 1/4 or 1/5 for low stress in-

tensities.

Construction of Test Specimens

The columns were all made by the Turner
Construction Company, of New York, using
a 1:11/2:3 mixture of standard Portland
cement, sand and gravel ; the same plant and
workmen were employed as in the construc-

tion of a warehouse in New York City. The
columns were shipped to Pittsburgh and
tested in the 10,000,000-lb. testing machine
at the Bureau of Standards. As indicated

by the sections shown on the following

page, all columns were about 20 in. in

outside diameter, except the two 24-in. col-

umns with a 2-in. outside fireprooflng layer.

The spiral reinforcement consisted of %-
in. and y2-in. Bessemer rod which tested to

average values for elastic limit and ultimate

strength of 60,000 and 85,000 lb. per square

inch respectively. The longitudinal rein-

forcement generally consisted of 1-in. or

1 7/16-in. round bars averaging 37,000 and

2000000

of the air, in Fahrenheit, on the days the
columns were poured was as follows: Nov.
19, 59 deg.; Nov. 22, 56 deg.; Nov. 26, 46
deg. In order to protect the columns from
the freezing weather which came before
they were shipped, they were covered with
tarpaulins, and a salamander was kept burn-
ing in the inclosure to maintain a tem-
perature of 50 deg., except during the time
between Dec. 1 and Dec. 23. From Dec. 1

to Dec. 23 and also from Jan. 3 to Jan. 19,

while the columns were being loaded and
shipped to Pittsburgh, the columns and cyl-

inders were exposed to moderate winter
weather.

The columns and cylinders were shipped
to Pittsburgh and unloaded without ap-
parent damage. The columns were then
stored on the testing floor of the Bureau
of Standards laboratory. As the tempera-
ture of this room was frequently very low,

especially at night, the columns were
grouped close together and entirely inclosed

by canvas. Gas was burned within the in-

closure for several weeks, and a moderate
temperature maintained. It is believed that
the conditions for hardening in the 115 days
which elapsed between making and testing

were less favorable than may be expected
with a temperature of 65 or 70 deg. Fahr.
maintained for ninety days.

The preparation of the columns for test-

ing consisted in cutting into the concrete

to expose the reinforcement and give oppor-

tunity for measuring the deformation in

the reinforcement, setting steel plugs firmly

in holes drilled in the concrete in the proper
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ing and railway crossings, conferring with
committee on signals and interlocking.

Grading of Lumber.—Report on grading
rules for white and Norway pines.

Specifications for southern yellow pine.

(A. S. T. M.)
Specifications for timber to be treated in

co-operation with the committee on wood
preservation.

Stresses in Track.—No new assignment.

There are a few changes in the personnel

of the committees, including one chairman-
ship, but in general the committees remain
the same.

59,000 lb. per square inch for elastic limit

and ultimate strength. These bars were
milled to an exact length of 11 ft. 11 in.

The columns were cylindrical for a length of

9 ft. 4 in., and enlarged at each end. It

should be noted that the ratio of length

to width was only about 5V2 for the cylin-

drical section.

Details of Tests

Two standard cylinders were cast at the

same time as each column and tested at

practically the same age, i.e., at from 101 to

122 days after pouring. The temperature

positions for the measurement of deforma-
tion of the concrete, and in the drilling of

the gage holes. Relative locations are indi-

cated in the figure herewith.

Results of Tests

Except for the cylinders cast of the con-
crete used in the- plain columns, the tests of

standard cylinders gave uniform results

averaging about 3000 lb. per square inch

compressive strength. One of the plain

concrete columns was evidently inferior in

quality, as both cylinders and column failed

at about 2500 lb. per square inch.
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Tests were made of column sections

classed in five groups to show the effects of

variables: Group 1, 1 per cent spiral steel

with vertical steel the variable; group 2,

effect of increasing percentage of spiral

steel; group 3, effect of protective concrete
shell; group 4, plain concrete; group 5, ef-

fect of increasing percentage of vertical

steel. Below the accompanying sketches of

the sections is given a table showing the

number tested and the average ultimate

strength resulting from the tests. The in-

dividual values have been plotted on the
diagrams reproduced here to indicate the

variation with increase in steel, in one case

with change in longitudinal, and in the other

case with change in spiral reinforcement.

Attention should be called to the abnormally
high value of 4200 lb. for one column hav-

ing 1 per cent steel in group 5, which raised

the average for that case above that for 2

per cent steel.

The accompanying diagrams indicate

typical results of the strain measurements.
The stress-strain diagram shows the char-

acteristic curved line variation, and also in-

dicates a very close agreement between the

strains in the concrete and in the steel, pos-

sibly due to the location of the plugs used
for the concrete measurements. The dia-

grrams showing variation of unit strain

along the length are drawn for two opposite

sides of the column. It is clear that the

differences are small until the stress ap-

proaches the ultimate. These diagrams
were drawn for a column having 2 per cent

vertical steel and 1 per cent spiral steel.

The following discussion of the results is

substantially as given by the committee.

Characteristics of Failxjre

The two plain concrete columns (group 4)

showed no cracks or other signs of failure

until the maximum load was reached except

that at 2190 lb. per square inch one column
developed a small longitudinal crack just

below the head. At the maximum load

longitudinal cracks developed all around the

shaft below the top of the head and ex-

tended down over the upper quarter of the

length. The load at once fell off 20 per

cent or more.
The columns having longitudinal but no

spiral reinforcement (group 5) showed no
marked sign of distress before the maxi-
mum load was reached. In some cases no

crack was visible below the maximum load,

and in others a minute crack was found at

85 or 90 per cent of the maximum load.

Scaling of the longitudinal reinforcement at

the gage holes was seen at loads below the

maximum. In general the load fell off con-

siderably a half-minute or so after the

maximum load was reached. The diagrams
on page 529 show the variation in strength

with increase in steel.

The columns with spiral reinforcement

acted as indicated by the typical strain

diagrams, and during the early part of the

tests the behavior was similar to that of

the unhooped columns. Beyond the load

which corresponds to the maximum load of

an unhooped column the column shortened

more rapidly with increase of load, the

change in stiffness was very noticeable and
the stress in the spiral increased very rap-

idly. The decreasing stiffness of the col-

umn was very marked and at loads near the

maximum the ratio of the added load to the

added longitudinal shortening was, for col-

umns with 1 per cent of spiral steel, say,

1/15 of that found at loads below the maxi-

mum load of an unhooped column. As the

maximum load was approached, the spiral

stress was no longer uniform around the

circumference, and it varied at different

parts of the length of the column. Finally

at some point the maximum strength of the
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SECTIONS OF COLUMNS, SHOWING REINFORCEMENT AND INDEX LETTERS

AvERAOE Ultimate Stbenoth as Affected by Reinforcement

Average strength,
lb. per sq. in.

Vertical steel
,

*
,

Index Number ,
*

> 8 x 16-in.
letter tested Per cent Description Columns cylinder

Oroup 1

—

Vertical Hteel Variable; 0.94 Per Cent %-Inch Spiral Uteel, 2«4-/ncft Pitch, 4 Spacers

A J None 4,850 2,945
B 3 0.91 4 bars 1-in. round 4,920 3,010
C 2 1.83 8 bars 1-ln. round 4,915 2,880
D 1 1.89 4 bars 1 7/16-ln. round 5,885 2,675
E 2 5.70 8 bars 1 %-ln. round , 5,965 2,880
F 1 6.71 12 bars 1 7/16-in. round 6,350 2,775

Oroup 2

—

Increase in Spiral Steel; 1.88 Per Cent V^-Inch Spiral Steel, 2-lnch Pitch. 4 Spacers

G 2 Same as B 6,260 2,960

Oroup 3^0utBide 2-Inch Shell; Otherwite Same as Columns B
H 2 Same as B 3.775 2,950

Group 4

—

Plain Concrete

3 2 None 2,745 2,645

Oroup 5

—

No Spiral Steel; Variable Vertical Steel with 'A-Inch Ties 12 Inches on Centers

K 2 0.98 4 bars 1-in. round 3,750 3,200
L 2 2.03 4 bars 1 7/16-ln. round 3,690 3,255
H 2 4.07 8 bars 1 7/16-in. round 4,535 2,890

spiral reinforcement was reached or the ac-

tion of the column became very far from
uniform, and the maximum load which the

column would carry was attained.

Spalling occurred in one or more parts of

the column—generally in several—either a

little in advance of the maximum load or at

the maximum load. The maximum load was
held for some time, a minute or more, the

pump operating during this time and the

spiral reinforcement continuing to stretch.

In many cases the spiral broke either at

the maximum load, or at later and lower

loads obtained by continuing to run the

pump of the testing machine.

Effective Area of Hooped Columns

In discussing the properties of the

hooped columns, the question at once arises

as to what part of the cross-section of the

column is affected by the restraint of the

spiral and whether the whole section acts

to resist the load imposed on the column.

The section which gives the proper inter-

pretation of the action of the column is

wanted in this study, rather than the sec-

tion which should be used in designing col-

umns. Below the loads at which the spiral

exerts an important effect the conditions are

similar to those of an unhooped column, the

full cross-section should be used, and a

proper interpretation will involve the use of

unit stresses calculated on this basis. For
loads which give marked stresses in the

spiral it is obvious that all or nearly all of

the area within the spiral will be fully re-

strained. It seems evident that an area

outside the spiral may be acted upon sim-

ilarly, the restraint being carried by the

shearing and tensile resistance of the con-

crete. For the columns in question the

space entirely outside the spiral amounted
generally to about % in., that is, a space

equal to the diameter of the spiral rein-

forcement for the 1 per cent spirals. These
columns showed no spalling up to nearly the

maximum load.

Calculations and diagrams made by using

the core area only gave results which are

inconsistent among themselves and not sat-

isfactory in the interpretation of the data.

The area of the gross section may be some-

what greater than the area effectively re-

strained, but it cannot be far from the

right one. The unit stresses so found are

smaller than would be obtained otherwise,

and the variation from the real effective

section will partly make up for the possi-

bility of having used for the ultimate loads

values somewhat greater than may be war-

ranted by the plastic quality which occurs

in a hooped column near its maximum load

when the spiral has been stressed beyond

its yield point. It seems best, therefore,

to use the gross area of the cross-section of

the hooped columns, and the average unit

stresses given are so computed. This

should not be taken to have a bearing on

what section should be used. in designing

columns.

Formula for Ultimate Strenth

The lines drawn on the diagram.s are

plotted by the formula

/ = 3000 (1 — p) + 40,000 p
-f 160,000(1 — 10p)q

where / is average unit stress over whole

column section; p, ratio of longitudinal

reinforcement to area of column section,

and q, ratio of volume of spiral reinforce-

ment to volume of column. This formula

applies to columns without spiral steel, by
making q — so that the last term vanishes.
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DIAGRAMS SHOWING VARIATION OF STRENGTH WITH VARYING PERCENTAGES OF

It may not apply to columns with 2 per cent
spiral steel and variable longitudinal steel,

as such a series of tests was not made. The
formula is also limited by the range in the
test variables.

In studying the results of the tests and
the diagrams it may be well to take into

consideration the area of the spacers as af-

fecting the percentages of longitudinal re-

inforcement and the applicability of the
formula. The area of these spacers was
about 0.2 per cent of the column section.

The strength given by the spiral rein-

forcement is larger than has been found in

other tests previously reported. In judg-
ing the results it should be borne in mind
that these are short columns (less than six

diameters between heads), that the spiral

reinforcement was well made and properly
placed, that the columns were straight and
that the loads were applied in such a way
as to produce little bending moment in the
columns. It has been shown by tests that
irregularity of pitch and inclination of
spiral produce the same effect as crooked-
ness and may reduce the column strength.

In the discussion above maximum loads
are used and the values given are the ulti-

mate strengths of the columns. A study of
the load-stress diagrams made up from the
data indicates that for any column the ad-
ditional load due to the hooping is nearly
proportonal to the stress in the spiral rein-

forcement. This holds up to a stress of say
85 per cent of the ultimate strength of the
spiral reinforcement, when a marked varia-

tion in the stresses develops in different

parts of a section. Rapid increase of stress

at some point soon follows.

Columns with Fireproofing Layer

The two columns with a thickness of
about 2 in. of concrete outside the spiral
were tested to determine the action of the
fireproofing layer or protective shell under
high loads. The action of the column
through the first part of the test was sim-
ilar to that of an unhooped column. At the
maximum load the longitudinal deforma-
tions were about those of an unhooped col-

umn at its maximum load, somewhat less

than the usual amount at most points of
measurement, but reaching the usual
amount at others. Up to the maximum
load no cracks or other signs of distress
were visible.

At the maximum load the .shell or layer
outside the spiral rapidly cracked in
various places in the upper portion of the
column shaft, the load fell about 10 per cent
and the fireproofing shell dropped off from

this portion, either at the maximum load or
a little later with a continued movement
of the testing machine. With further
movement of the head of the testing ma-
chine, and a corresponding shortening of
the column, the load again increased and
rose early to the original maximum load.

During this time the spiral reinforcement
in the exposed portion stretched as is

usual with a hooped column, and the sec-

ond maximum was that to be expected with
a hooped column having a section corre-
sponding to the outside diameter of the
spiral.

It may be noted that the relation be-
tween the area of the gross section of a
column having a given thickness of fire-

proofing, and the area of the section in-

closed by the spiral, Will depend on the
size of the column. For these columns
the load carried after the fireproofing layer
failed was nearly as much as that which
caused the failure of the outer shell. For
larger columns (with the same thickness of
fireproofing and the same percentage of re-

inforcement) the maximum load carried by
a hooped column would be larger than the
load which would produce failure of the
fireproofing layer. For smaller columns
the reverse would be true.

Conclusions

According to the committee, the results

of these tests warrant the following con-
clusions:

1. Current practice seems confirmed as

to the effect of varying percentages of

longitudinal reinforcement within the
range of the tests as expressed in the

formula

/ = U (1— P) +n/cP
2. Columns with spiral reinforcement ap-

pear to be stronger and tougher than col-

umns with no spiral reinforcement.
3. Spiral reinforcement seems to be ap-

proximately four times as effective in giv-

ing ultimate strength to the column as the

same volume of longitudinal reinforcement.
4. The effect of the longitudinal rein-

forcement decreases as the percentages of

spiral reinforcement increases.

The making of the columns was inspected
by A. S. Merrill, assistant to the chief en-

gineer of the Turner Construction Com-
pany of New York City, and D. A. Abrams,
of the University of Illinois Engineering
Experiment Station. Especial ac-

knowledgment is due to S. W. Stratton, di-

rector of the Bureau of Standards; P. H.
Bates, in charge of the Pittsburgh labora-

tory, and J. H. Griffith, engineer-physicist;

Ratio of Spiral Reinforcement

BOTH VERTICAL AND SPIRAL STEEL

also to F. E. Foss, of Cooper Union, New
York City, for laboratory facilities in mak-
ing auxiliary tests. Prof. A. N. Talbot
represented the committee, and W. A.
Slater and H. F. Gonnerman, of the Uni-
versity of Illinois Engineering Experiment
Station, supervised the preparation of the
columns for the tests and were in direct
charge of the testing operations.

Forest Service Suspension Bridges

in Pacific Northwest

SEVEN suspension bridges involving
rather diflScult erection and transportation

problems have recently been built across
some of the deep gorges in the Northwest
by the Forest Service rangers of Washing-
ton and Oregon. Two were erected in the
Washington National Forest. One of these
is over the Skagit River, connecting two
abrupt perpendicular rock cliffs, and is

about 84 ft. long between towers and 150 ft.

above the water. The other, across Thun-
der Creek, about 96 ft. in span and 25 ft.

above the water, is designed for a heavy
snow load of 125 lb. per square foot. A not-

able illustration of the capabilities of the
rangers is found in a bridge across the
Wenatchee River, for which bids were asked
from bridge construction companies. The
lowest bid for construction alone was $3,266,
which exceeded the funds available. There-
fore the bridge was built by the rangers
themselves "at an approximate cost of only

|2,700. It is 190 ft. long and 41/2 ft. wide
(for pack and saddle-horse use) and is made
of lV2-in. crucible steel cables. Two bridges
were built in the Rainier National Forest of

Southern Washington, one of 180-ft. span
with a total cable length of 373 ft., the other
a foot and pony bridge of 150-ft. span. One
of the two bridges erected in Oregon was
situated 60 mi. up in the mountains, and was
erected in severe winter weather, involving

difficult and even dangerous work in packing
the cables by horses over a narrow trail.

A Gelatinous Substance has been found
to form below water line on piles -driven

along the line of the Key West extension of

the Florida East Coast Railway. The sub-

stance is a marine growth, states Wm. J.

Krome, constructing engineer for the rail-

way, and is formed not only on piles but
on concrete piers. On the latter he holds

the coating to be of considerable value in

preserving the concrete from the effects of

salt-water deterioration and tidal erosion.
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JOFLIN FLINT AND MINE SCREENINGS ARE USED FOR CONCRETE AGGREGATE

Five Years' Experience with Concrete Pave-

ments at Fredonia, Kansas
Long Wear and Low Costs Are Advantages of Utilizing Joplin

Flint and Mine Screenings for Aggregate in Small Town Work

A CONCRETE block pavement, utilizing

Joplin flint and mine screenings for

aggregate, which is said to wear well and
the cost of which is low, has been obtained

by Fredonia, Kan., as the result of 5 years'

experimenting.

In the fall of 1910 the first concrete pave-

ment was laid in an alley for one block.

It was a two-course pavement having a 5-in.

base of a 1 :2 :5 mixture on which was laid

a 2-in. wearing surface, composed of 1 part

cement to 3 parts Joplin flint and 1 part of

sand. The pavement was cut into 12 x

20-ft. blocks by 'i.-in. expansion joints,

filled with asphalt. Mechanically the work
was far from perfect, as wooden templates

were used, and it was impossible to with-

draw them cleanly from the concrete due to

swelling and warping. This pavement has
been used by heavy drays since 1910 and to

date has shown no sign of deterioration

either from wear or weather, and not a

single section has cracked or checked. The
cost was $1.43 per square yard, including

excavation, which amounted to 11 cents per

square yard.

Demand fob Cheaper Paving

So satisfactory was the first piece of work
that five blocks of concrete block pavement
were laid on residence streets in the spring

of 1911. A demand was made, however, for

a cheaper paving, and as a result the base
was made 41/2 in. thick and the wearing sur-

face 1'/^ in. The wearing surface was made
richer—1 part cement to 2 of aggregate

—

the amount of sand being varied as the

Joplin flint ran fine or coarse. Steel tem-

plates % in. thick, bent to the crown of the

street and oiled, were used. The streets

were 37 ft. wide and were divided longi-

tudinally into three sections, the center

division having an expanse of 13 ft. and
the two flanking or gutter sections a breadth

of 12 ft. each. Transverse joints were cut

across the pavement at 12-ft. intervals. The
cost was 21 cents lower than that of the

1910 work, the street being laid for $1.21

per yard, including excavation at 10 cents

per square yard.

The width of the street necessitated the

building of a movable bridge from curb to

curb, from which men could work easily

from any desired point. This was accom-
plished by means of a structure 3 ft. wide
with heavy frame posts at the end strength-

ened by iron truss rods. The bridge was
mounted on 4-in. iron wheels, which rolled

in the gutter, and had a 12-in. siding in

order to give the men a support to lean on
while working. Half a dozen men were able

to work on the bridge at a time.

Considerable trouble was experienced on
the 1911 work from lack of cohesion between
the base and wearing surface, and through
cracking of sections. As the contractor had
furnished a maintenance bond good for one
year he repaired all defects that appeared
within that time.

Try Richer Base and Leaner Surface

The following year, 1912, ten blocks of

concrete pavement 30 ft. wide were laid.

The sections were made approximately the
same size as those laid the preceding year,

but the mixture was changed, the base being
made richer and the wearing surface leaner,

with the hope of securing better cohesion.

The base consisted of a 1:2:4 mix, and the
wearing surface of 1 part cement to 2 parts

of Joplin flint and 1 part sand. Using these

mixtures the trouble from lack of cohesion

was found to be entirely eliminated.

The pavement laid in 1912 was put down
in dry, hot weather, and although the sub-
grade was wet and the surface sprinkled

for two or three days after laying, the pave-
ment checked considerably at the time and
a good many cracks have since appeared.
The total unit cost for the pavement was
$1.08 per square yard, of which 9 cents was
spent on grading.

No paving of any kind was done in Fre-
donia in 1913, but in 1914 twelve blocks of

concrete were laid. In trying to meet a
popular demand for a noiseless street at an
extremely low cost, the wearing surface was
reduced to 1 in., laid on a 5-in. base and
covered with a squeegee coat of Tarvia A
and sand. Fredonia's residence streets are

subjected to light traffic and the wear is

slight, which made those in charge feel safe

in reducing the wearing surface. To date
there has been no evidence of peeling. Ex-
pansion joints % in. thick were used along
the gutters, but in an endeavor to avoid un-

equal settlement no other longitudinal joints

were used. The pavement was laid for 95
cents per square yard and the grading cost

10 cents per square yard, bringing the total

cost to $1.05.

A TYPICAL CONSTRUCTION SCENE ON THE PAVEMENT WORK AT FREDONIA
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At the beginning of the 1914 work a cen-

sus of conditions revealed the fact that 5 per

cent of the sections laid up to that time

had cracks running lengthwise of the street.

There were no transverse cracks and nearly

all of the longitudinal cracks occurred at a

distance of 5 or 6 ft. from the gutter line,

or else near the center of the section. In

the work of 1911, where the pavement was
made up of three sections in width, the

central section was free from cracks. Al-

though the rolling at the time seemed to be

adequate, H. S. McFadden, city engineer, is

of the opinion that the cracking was due

largely to the settlement of the surface.

The cracking, while unsightly, has not

led to further trouble; the cracks serve as

expansion joints. A more serious condition

is provided by unequal settlement in several

places and by creeping of sections under
contraction and expansion, leaving in a few
places an expansion joint 1 to 2 in. wide.

Some of these joints have been cleaned and
refilled. It is estimated that all repairs now
in view for the pavement laid from 1910

to 1912 can be made for about 1 per cent of

the first cost.

The cost of sand and Joplin flints or mine
screenings was 51/2 per hundred weight at

track, as compared with rock which costs

$1.10 per cubic yard on the work. All pave-

ment to date has been laid by C. W. Elliott,

of the firm of Elliott & Vance, of Fredonia

and Parsons, Kan., Mr. McFadden kindly

furnishing the information from which this

article was prepared.

Foolproof Device Prevents Breaking

of Conduits

TO PREVENT too rapid opening or

closing of a valve on one of the con-

duits in the water supply for the city of

Denver, Colo., D. G. Thomas, chief engineer

of the Denver Union Water Company, has
devised a worm-gear attachment as shown

WORM GEAR PREVENTS TOO RAPID OPENING
OR CLOSING OP VALVE

in the photograph herewith. A 36-in. gate
valve with outside screw and yoke is set

on one of the two branch lines leading to

the Platte Canyon and Marston Lake reser-

voirs respectively. There is a standpipe
located on the line of the 2y2-mile, 60-in.

conduit supplying these branches, with its

top 5 ft. above the hydraulic gradient
within 1000 ft. of the valve on the Platte
Canyon reservoir branch. It protects the
line from the excessive pressure due to a
too rapid slowing up of the water column
from its normal velocity when the valve is

closed too rapidly. The normal capacity of
the 36-in. branch to the Platte Canyon
reservoir is about 40,000,000 gal. daily, and
when it is desired to diminish this amount
to 15,000,000 or 20,000,000 gal. operation
of the valve with this mechanism permits
the water to back up to the intake eleva-

tion without any surging in the conduit or

spilling at the standpipe.

The valve stem has a pitch of three

threads per inch, and by the original 1 :4

ratio of the bevel gears it requires only

twelve turns to drop the valve 1 in. or

about thirty minutes time for a complete

shutdown. With the worm gear it requires

204 turns to move the valve 1 in. and the

most enthusiastic attendant cannot close

the valve completely in much less than two
hours, thus assuring absolute safety to the

conduit whenever it becomes necessary to

diminish the flow through the line.

Literature
For the Civil Engineer and Contractor

New Publications

Tunneling—Short .\nd Long Tunnels of Small
AND Large Section Driven Through Hard and
Soft Materials. By Eugene Lauehli, civil engi-
neer. Cloth ; 6 X 9 in. ; 238 pages ; illustrated.
New York, McGraw-Hill Book Company, Inc.
$3 net.

Street Paving and Maintenance in European
Cities. Report by Henry Welles Durham, chief
engineer of the Bureau of Highways, City of New
York. Cloth; 7 x 10 in.; 437 pages: illustrated;
maps and diagrams. New Yorfc, Office of the
President, Borough of Manhattan.

Engineering Economics—First Principles. By
John Charles Lounsburg Pish, professor of rail-
road engineering, Leland Stanford Junior Uni-
versity ; author of "Earthwork Haul and Over-
haul," etc. Cloth; 6 x 9 in. ; 217 pages; tables
and diagrams. New York, McGraw-Hill Book
Company, Inc. $2 net.

Local Improvement by Special Assessment in
Illinois—Outlines of Procedure and Forms. By
Royal B. Gushing, of Knapp & Campbell. Paper ;

6 X 9 in. ; 48 pages. Chicago, Universal Portland
Cement Company.
An abstract of the law of special assessments

In Illinois, and guide to particular statutes and
cases concerning the construction of local im-
provements in city, town or village. The best
methods of procedure are outlined, and standard
forms for petitions, resolutions, ordinances, etc.,

are given. References are made to sections of the
Local Improvement Act and to a few Supreme
Court decisions.

Report of the Chicago Commission on Ventila-
tion. Paper ; 6 X 9 in. ; 99 pages ; illustrated ;

25 cents.
This is the first report of the commission or-

ganized in 1910. The organizations represented
are the Health Department, Board of Education,
Illinois chapters of the American Society of Heat-
ing and Ventilating Engineers and of the Ameri-
can Institute of Architects, Illinois Society of
Architects and Western Society of Engineers. The
report contains statements of the methods and
working principles of the commission ; reports of
tests made on ventilation of cars, picture thea-
tres, an experimental school room, an office and
an experimental cabinet ; si.xty-eight opinions of
the commission on phases of ventilation, and de-
scriptions of the apparatus used in the tests.

Books Reviewed

Sewage Purification and Disposal

Author, G. Bertram Kershaw, engineer to the
Royal Commission on Sewage Disposal. Cloth,

51/i X 9 in. ; 340 .pages; 56 illustrations. Cambridge,
IJniversity Press. $1.50 net.

Reviewed by George A. Johnson

Consulting Engineer, New York City

This book was published by the Cam-
bridge (England) University Press as one

of the "Cambridge Public Health Series,"

and while the subject matter applies essen-

tially to sewage-disposal practices in Great

Britain, and in England in particular, the

author takes frequent side trips to Amer-
ica for data, drawing liberally therefor

from Fuller's "Sewage Disposal" and the

Reports of the Massachusetts State Board
of Health. The author has brought to-

gether in concise form and in a thoroughly

readable manner a large share of the more
recent information on the important sub-

ject of sewage treatment. He does not

touch upon disposal by dilution, explaining

that this aspect of the problem is being

dealt with by Dr. W. E. Adeney in a

separate volume of the Cambridge Public

Health Series.

In the earlier chapters

—

there are ten in

all—the author discusses conservancy

methods, composition of sewages, sewerage
systems, variations in sewage flow, storm
water, etc. There is an instructive chapter

on the removal of suspended matter from
sewage, and methods of sludge disposal are

described at considerable length. In the

chapter on sludge disposal frequent refer-

ence is made to Kenneth Allen's book on
"Sewage Sludge." Purification by land

treatment and in contact beds and sprink-

ling filters is well covered in a compara-
tively few pages. In the chapter on sewage
sterilization the author takes a very ra-

tional and sensible position. The chapter

on the treatment of trade wastes is all too

short.

There are instructive tables on practi-

cable rates of treatment of sewage which
has undergone various preparatory treat-

ments, and on the cost of certain operating

procedures.

The book is unusually well indexed, and
a bibliography given at the end of each

chapter furnishes a valuable feature.

Design of Steel Bridges
Author, F, C. Kunz, formerly designer for the

bridge and construction department of the Pennsyl-
vania Iron Works and the American Bridge Com-
pany. Cloth, 6 X 9 in. ; 472 pages; 52 plates. New
York, McGraw-Hill Book Company, Inc. $5 net.

Reviewed by F. H. Constant
Professoi* of Civil Engineering, Princeton Univer-

sity, Princeton, N.. J.

There are a number of excellent text-

books completely covering the field of stress

calculation, algebraic and graphic, in struc-

tures, but there has been an urgent and
growing need for an up-to-date treatise on
the practical side of designing, written for

the practising engineer and the advanced
student. The present work very adequately
fills that want. It is written by an engineer
of many years' professional practice, and
embodies valuable data, practical rules,

tables, drawings, etc., drawn from his store

of experience. The author states that the

present volume is the first of four, each to

be complete in itself. 'Tt aims to give the

bridge engineer numerical examples and
results of the best modern practice in de-

signing and estimating of steel bridges, and
to serve him as a guide and aid in the cal-

culation of stresses, sections, weights, etc."

The text, itself a volume of 472 pages, is

followed by 52 folding plates, many of which
are complete in themselves and are 'ex-

pected to guide the designer from the dead
and live load assumptions to the last rivet

spacing without reference to the text."

The first six chapters deal with external

forces and stresses in beams and simple
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trusses. Chapter 1 contains many valuable

tables and data, covering dead and live load-

ing and all of the other forces which may
affect a bridge. Chapter 2 is general about
reaction and influence lines. Chapter 3

covers moments and shears in simple spans.

Methods of influence lines have been de-

veloped in this and succeeding chapters at

considerable length. Many tables are in-

serted which give at once maximum mo-
ments, shears, floorbeani reactions, equiva-

lent uniform loads, governing wheels in

girders with and without floorbeams, and in

trusses of from 4 to 10 panels and panel

lengths varying from 8 to 35 ft. Likewise
there are tables of maximum moments and
shears for nine different types of electric

cars or trains for spans up to 80 ft. Chap-
ters 4 and 5 on stresses in simple trusses

and in the lateral bracing of same are a

clear and simple exposition of the subject,

and -would form an excellent text for class-

room purposes. Chapter 6 is definitive,

dealing with types and classifications of

bridges and principal parts and general

data. It discusses economic span lengths,

heights, clearances and cross-sections for

bridges.

Chapter 7 discusses the design of floors

for railway and highway bridges. Chapter
8 covers beam and plate-girder bridges in

a simple, practical and sufficiently compre-
hensive way. Valuable tables are inserted,

giving centers of gravity of girder flanges

for a considerable range of the larger angles

and cover plates; types of girder flanges

from 11.5 to 148 sq. in., and the complete

design, stresses and estimate of weight and
material of standard single-track deck

girders. Cooper E50, for all spans varying

by 10 ft. from 30 to 110 ft.

Chapter 9 in similar manner deals with

simple truss bridges, discussing form and
design and the proportioning of parts.

Tables of typical chord sections with areas

ranging from 8 to 500 sq. in. are given, as

well as many of the useful tables found in

the handbooks. Pin packing, the calculation

of moments of shears on pins, the design

of the latticing of columns by an approxi-

mate rational theory, and camber are suc-

cessively given brief treatment. Chapter
10 on skew bridges and bridges on curves

is of special interest in developing the

formulas, determining the required width

of through truss spans on curves, based on

required clearance and the extreme dimen-
sions of the car. Chapter 1 1, giving weights
of bridges by formulas, diagrams and many
tables, is of special value to the practical

designer. It includes actual detailed steel

weights of a number of existing bridges.

Chapter 12 on viaducts deals at some
length with stress analysis and design, giv-

ing economical span lengths, batter of

columns, bracing, column sectioning and
weights. Chapter 13 discusses elevated rail-

roads rather briefly, and chapter 14 treats

of movable bridges and turntables, largely

from a general and stress analysis point of

view. Operating power and motors receive

very inadequate mention, and the reviewer

hopes that the author will develop this im-

portant subject in one of the contemplated

succeeding volumes.

Chaper 15 (54 pages) on arch bridges in-

cludes first a concise but excellent treatment

of the theory of the three-hinged and two-

hinged arches, mainly by the influence-line

method. The various simplified approxi-

mate methods of calculating the horizontal

reactions of a two-hinged arch, depending

on the shape of the arch and the degree of

accuracy desired, serve for the preliminary
calculations and even in some cases for the

final. The analysis of stresses due to wind
and braking forces is concise and complete.

As an example, the stresses of a 250-ft.

two-hinged spandrel-braced arch. Cooper
E50, are found by influence lines and the

tabular method. This chapter also includes

the practical design of arches and a brief

description and principal data of a number
of the most important existing arches.

Chapter 16, in similar manner, discusses

long-span bridges in general, and gives ex-

amples of the leading cantilever and sus-

pension bridges with their most important
data. Chapter 17 covers cantilever bridges

in a manner similar to the treatment of the

arch. Each of the last six chapters contains

a selected reference list taken from Ameri-
can and European periodicals and reports.

In addition to the folded plates already

mentioned, which are referred to constantly

throughout the text, there are eight ap-

pendices, giving actual pressures in founda-

tions of bridges and buildings, the physical

properties of metals, many tables of use to

the designer, and the specifications of the

American Railway Engineering Association

for steel railway bridges.

The book is clearly and concisely written,

and out of the mass of theory and detail

which characterizes the structural field the

author has selected with discriminating

care. It is a closely knit work, essentially

a treatise, intended to meet the needs of the

mature practising engineer, and in this re-

spect it amply fulfils its purpose. At the

same time it may prove of service in the

classroom as a work of reference for ad-

vanced students, supplementing the more
elementary instruction in stresses. The
typographical work is uniformly excellent

and pleasing. The volume is a distinctly

notable and welcome addition in the field of

structural literature.

Appendix A gives test data ; Appendix B,

review questions, and Appendix C, a table

of 34 powers of numbers ranging from 1

to 300.

Judged as a whole, the author has treated

the subject well. It is hoped that in future

editions the author will expand the chap-

ters on theory and add one on design, thus

giving the book a broader scope.

Centrifugal Pumps
Author, R. L. Daugherty, assistant professor of

hydraulics, Sibley College. Cornell University.
Cloth. 6 X 9 in. ; 192 pages, 111 illustrations. New
York, McGraw-Hill Book Company. $2 net.

Reviewed by A. G. Hillberg

Wegmann & Hillberg, Hydraulic Engineers.

New York

This book seems to have been written

primarily to serve the needs of the prac-

tising engineer, but through the insertion

of numerous problems it has also been made
suitable as a text-book in engineering col-

leges. It is, however, not extensive enough
to be a book on centrifugal pump design,

though prospective designers will benefit by
the study of the subject as treated.

The author has subdivided the subject

into fourteen chapters and three appen-
dices, illustrating and explaining the es-

sential features of construction of modern
centrifugal pumps, their general theory and
operation. The chapters dealing with fac-

tors affecting efficiency, comparison of

types and pump testing are brief, but con-

tain, nevertheless, all information of im-

portance on those subjects. The chapter

entitled "Costs" has two very handy dia-

grams, from which the cost of stock cen-

trifugal pumps can be obtained as soon as

their required capacities in gallons per

minute have been determin.ed. It also deals

with the cost of pumping and gives for-

mulas by which the total annual cost of

pumping for steam-driven and motor-
driven pumps can be quickly and accurate-

ly calculated.

Art of Estimating the Cost of Work
Author, William B. Ferguson, naval constructor,

U. S. N., cloth, 5 X 8 in. ; 97 pages. New York, The
Kngineering Magazine Company. $1.

This is a very thorough and conscientious

effort to suggest some method of sys-

tematizing the keeping of costs on a most
variable branch of construction. The
author seeks to suggest a means by which
the costs of repairs and alterations to ships

may be ascertained with a reasonable de-

gree of accuracy, and, by using this infor-

mation as a basis, to indicate methods of

scientific estimating and of increasing the

efficiency of the individual workman.
Although the examples given are entirely

of work done in ship yards, there is much
in the book that is worthy of the study of

the civil engineer and contractor, not so

much for the sake of the particular classes

of work cited, but on account of the sug-

gestions that the reader might adapt and
apply to his own line of work.
A note that accompanies the present edi-

tion explains the difficulties under which it

was produced and gives promise that fu-

ture editions will be more attractively

gotten up, so it seems almost unkind to

point out the mechanical defects that exist

in the volume. But they do exist, and so

flagrantly as to make a concentrated read-

ing of it almost impossible. The paper is

of such a quality and the printing so poor

as to make it impossible to read more than
a very few pages without becoming eye

weary, and it seems that it would have been
wiser had the publishers withheld distri-

bution until they could have improved the

appearance of the entire volume. Modern
readers insist upon attractive presentation

and have been educated to a proper appre-

ciation of the value of their eyesight.

Comparative Tests recently made at

Columbia University to determine the rela-

tive value of "Palisade" trap rock and
of "National" slag as large aggregate for

concrete resulted in favor of the slag con-

crete by an average increase in strength
of standard compression cylinders of about
IB per cent. The trap rock was screened
and artificially combined to give a graded
mixture exactly similar to the slag fur-

nished by the National Slag Company. A
standard 1 :2 :4 mixture was used, and to

insure exactness the large aggregate was
carefully weighed. The cement was a mix-
ture of three standard brands of Portland
cement approved by the New York Build-

ing Bureau, and the sand a typical Long
Island variety. Four standard 8-in. cylin-

ders of each aggregate were made and
tested at the age of three months. The
average ultimate strength of the trap-rock
concrete was 2960 lb. per square inch and
of the slag concrete 3500. One low value
resulted in each case—2460 for the rock
concrete and 2955 for the slag concrete.
The trap rock weighed 100 lb. per cubic foot

and the slag 80 lb. The tests were con-
ducted by Harold Perrine at the Columbia
University Laboratory.
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Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

Unit for Maintenance Cost

Sir: The first editorial, "Unit for Main-
tenance Cost," on page 416 of your issue

of April 3, has attracted my attention. The
first sentence is unquestionably correct, but

its truth still needs some diffusion. Are
you sure that your second sentence, espe-

cially the first portion of it [that the ton-

mileage system offers a correct basis] is

correct? It seems to me that it is not, be-

cause the "ton-mileage" system, so interest-

ingly referred to in the article on page 418
of the same issue, does not give considera-

tion to the speed and tire factors of so

much importance in many cases.

Knowing the esteem with which your edi-

torial statements are regarded, I take the
liberty of inviting your attention to the
dangers that may be created by the publica-

tion of a statement by you editorially that

"the ton-mileage system offers a correct

basis in figuring maintenance costs," and
of saying that it seems to me you can not
afford to let this statement stand without
some qualification.

W. W. Crosby.
Baltimore.

Largest Hydroelectric Units

Sir: We notice in your issue of JVIarch

20, page 377, a small paragraph referring
to the largest hydroelectric plant installed.

The 20,000-hp. units mentioned in this

article are not the largest hydroelectric
units in the world, as stated by you. We
have two units installed at Big Creek No.
1 power house at the Pacific Light & Power
Corporation, where they are developing
power in excess of 22,000 hp. each. The
official test of this plant was made Decem-
ber, 1913, and showed a maximum horse-
power of 22,704 brake hp. under an effective

head of 2019.3 ft. at 375 r.p.m., and this

output is frequently obtained from the units

during the peak loads of the system of the
Pacific Light & Power Corporation.

Allis-Chalmers Manufacturing
Company,

By Wm. P. Harper, Manager of Purchases.
Milwaukee.

A New^Adhesive for Holding Field-

Instrument Cross Hairs

Sir: It may be of interest to some of
the readers of the Engineering Record to
know of a new substitute for the regular
adhesives used for putting field-instrument
cross hairs on to the diaphragm. The writer
was in camp when the levelman came in

from the field with both the level cross hairs
gone, and as this was an unexpected acci-

dent it was found there was no glue or wax
anywhere on the job. I happened to remem-
ber having in the medicine kit a small bot-
tle of "New-Skin," or liquid court plaster,
and the experiment was tried with great
success, the preparation being waterproof.
It has been in the level now about two years,
and is still in first-class condition.

In using it, the main point to be guarded
against is not to apply it until the hair is

in exact position, as it dries most quickly

upon exposure to the air. It is presumed
that other similar preparations under vari-

ous names will serve equally well.

L. W. DUFFEE, C.E.

Mobile, Ala.

Report of a Licensed Architect

Sir: Apropos of the licensing of engi-

neers and architects and the voluminous
discussion as to the desirability and value

of such legislation, I send the following re-

port made by a "licensed architect" upon a

reinforced-concrete design which was ques-

tioned by the council of a small city. The
structure in question was a viaduct of gir-

der and slab construction.

"I have carefully examined the plans of

and find as follows:

"All measurements are practically cor-

rect.

"All concrete abundantly strong.

"But the iron is not heavy enough or

strong enough, to wit, in the spans, 34 ft.

IVz in., the load per single girder is

Concrete at 135 lb. per cubic foot floor 18.697
Girder, at 135 lb. per cubic foot 15,581
Iron, at 135 lb. per cubic foot 0.845
Load, at 100 lb. per square foot 20.775

Total 55.809
Strength of iron or steel, at 16.000 lb. per
square inch 101.315

Strain on steel to carry the above load. . . . 167.427

"The total area of steel in girder is

6.3322 and it should be 10.4642 in. in each
of the three center girders now to illus-

trate take an I beam weighing 100 lb. con-
containing 29.41 sq. in. 24 in. in height
and a span of 28 ft. will carry a load of

59.620 now in the I beam we find that
18.41 sq. in. is in neutral and crushing
strain leaving 11 in. in tensile strain (ac-

cording to the tables) now a concrete
beam or girder is in proportion to and in

principle the same, except concrete is used
for the neutral and crushing part of said

beam and the steel for the tensile strain

thus it will be plainly seen that the concrete
girders should have the amount as above
stated and following the entire structure

through I find about the same proportions."

(Signed) ,

Architect.

(Seal)

(Licensed Architect.)

As the report has been followed closely

in the matter of grammar, and so on, it

could hardly classify as a model.

It is seen that the writer nonchalantly,

after stating the facts in the case, dismisses

the subject in one sentence of 138 words
and two commas. His method of analyzing

the stresses in a reinforced-concrete gir-

der, 16 X 30 in., in section with a span of

34 ft. IVz in., by comparison with an I-beam
"weighing 100 lb. containing 29.41 sq. in. 24

in height and a span of 28 ft." is rather

novel, to say the least. Whether or not the

report is worth the $40 the city paid for

it is an open question. In justice to the

architectural profession, it must be stated

that the architect in question was not prac-

tising at the time the report was rendered.

In view of the foregoing, does the

licensing of architects and engineers pro-

tect the public as it is supposed to do? In

these days of reinforced concrete in the

architectural field the requirements for a

license should at least be made more
stringent. It would appear that the clas-

sical distinctions between C. E. and S. I.

and architect and arch-i-teck still avail, in

spite of the licensing laws.

Engineer.

Facilitating Timber Design

Sir: Referring to the article on "Facili-

tating Timber Design" by Sidney Diamant,
in your issue of March 6, the formula given

for flitch plate girders on page 297 is sim-

ply the equating of the bending moment for

a uniform load with the moment of resis-

tance of the section, and /C, the handbook
constant, is the resultant fiber strain, or

K = (11/12) 1800 -f (1/12) 16,000 =
2983 Mi

Using a fiber strain of 1500 for wood,

K = (11/12) 1500 + (1/12) 16,000 =
2708/3

instead of 2500 as given. With the value

of 2500 for K, the fiber strains would be a

little less than 1400 for wood and 15,000

for steel.

The principal point, however, is that the

formula given is based on a metal propor-

tion of one-twelfth, obtained from the old

values of the moduli of elasticity, 26,000,000

for wrought iron and 2,000,000 for hard

pine, and is incorrect for any other values.

For the values of 29,000,000 for steel and

1,500,000 for Oregon fir, the proportion of

metal is one-eighteenth that of wood, and

not one-twelfth. Then for the fiber strains

assumed
K = (17/18) 1500

4- (1/18) 16,000 = 2305 5/9

instead of 2500. The fiber strains devel-

oped by using a value of 2500 for K are

1630 for fir and 17,390 for steel, in place

of 1500 and 16,000, as given.

F. A. Sherrill,

Structural Engineer.

Denver.

[In checking the figures given in this let-

ter, it was noted that the formula at the

top of the third column on page 297 should

contain D' instead of D, and should read

W = (SBD'/GL) K
instead of as given.

—

Editor.]

The Massachusetts Highway Commis-
sion, during the year ending Nov. 30, 1914,

completed construction on 76 miles of State

routes. Construction was begun, but not

finished, on 25 miles and layouts were made
for 59 miles of State highway. The total

length of improved State highways at the

end of the year was 1039.07 miles. The
commission continued its policy of build-

ing roads 18 ft. wide in preference to the

old 15-ft. widths. Of the work done last

year 35% miles were bituminous macadam

;

4% miles waterbound macadam to be coated

with a bituminous binder; 3V8 miles gravel

road; 5^2 miles sand bound with heavy as-

phaltic oil; 9 miles macadam with hot as-

phaltic oil; 3 1/5 miles bituminous gravel;

2% miles concrete; 2V2 miles sand and
clay. The remaining work consisted of

graded road. There were no changes in the

administration of the work; in fact, 24 of

the engineers in the more important posi-

tions have been with the commission over

10 years. Col. W. D. Sohier continued as

chairman of the commission, and Arthur
W. Dean as chief engineer.
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[Contributions to this section .are solic-

ited, and if found available will be paid
for. They must be short, and should be

accompanied, if possible, by photographs
or sketches.—Editor.]

Slotted Pipe Aids Placing of

Hydraulic Fill

By A. M. THOMPSON
Engineer, La Crosse Dredging Company,

Minneapolis, Minn.

SLIP-JOINT pipe of No. 14 gage steel in

25-ft. sections and provided with slots

which could be closed at will were used
with success in 1913 to construct 20,000 ft.

of levee in the Henderson County drainage

material as it flows from beneath the pipe.

By their use it is not difficult to maintain
an accurate side slope.

In handling the pipe sections, the levee

is allowed to fill up to within 30 or 40 ft. of

the end of the discharge line. The pump is

then shut down, the slotted pipe sections

on top of the finished levee removed and
replaced with solid sections, and the end
of the line extended. Pumping then pro-

ceeds. About 1200 cu. yd. per shift was
placed in this way over 30-day periods. No
allowance, of course, had to be made for

shrinkage of material in place.

Placing material in this way has been
found more expensive than building levees

by some dry-fill methods. This construc-

tion, however, has withstood severe floods

SLOTTED PIPE DISTRIBUTES HEAVY MATERIAL ON TOP, FINE IN CORE
Steel plates at sides used to build up desired slope of levee banks

district along the Mississippi River in Iowa.
That material which was heaviest and best
able to resist errosion, of course, came out
of the first slot left open, and was spread
over the crown and sides of the levee, while
the finer material was carried on to the end
of the line and formed a closely compacted
core for the levee.

The site of this levee was first cleared
and ploughed. The material, which was
mostly sand, was pumped from the river
by a 12-in. centrifugal of 200 hp mounted
on a dredge boat. The pipe line was sus-
pended with its bottom at the grade of the
top of the levee. The sections, which were
easily handled by four men each, were
slung with manila rope from A-frames
made of poles cut on the levee site. In some
places the levee fill was 22 ft. high.
To prevent the material from spreading

too much. No. 14 gage steel plates 18 in.

wide and 10 ft. long are used, as illustrated

in the accompanying photograph. To one
end of each plate is riveted a 9-ft. length of
1%-in T-bar. The sections are overlapped
a few inches and the T-bars driven into

the fill to hold them in place. They are
moved up as the filling progresses, being
put at the intersection of the desired levee

slope with the slope being taken by the

in several sections without requiring re-

pairs. Other advantages, including free-

dom from settlement both of the levee and
of the ground on which it is made, are
causing this type of construction to come
into more general use in the West.

Suggestions for Concreting Street

Railway Track
By S. GAUSMANN

Formerly Roadmaster of Surface Lines, Brooklyn

Rapid Transit Company

IN the concreting of modern street rail-

way track construction steam cinders
make a good, cheap concrete with a 1:3:6
mix but it is- too often necessary to use
more sand and cement, reducing the pro-
portions to 1 :2 :4, on account of the qual-

ity of the cinders. Unless these cinders
are obtained free, the cost of the concrete
will be nearly as much as if gravel or
stone is used and yet it will be inferior in

quality to mixtures containing the latter

elements. A 1:3:6 mixture containing
either stone or washed gravel, preferably
the latter, is most desirable in modern track

construction.

One of the causes of failures in paving

is that when the concrete is placed in the

track it is often too wet, thereby under-

mining the bed of the ties and causing the

track to "pump." Concrete with an ex-

cess of water should be avoided, especially

where operation is resumed over track

immediately after the concreting is fin-

ished and before it has had time to set.

Another condition to bii avoided is the

failure to compact the concrete thoroughly

under the rail. While with an exceedingly

wet concrete this space will be filled at

first, the concrete will soon shrink away
from the rail, leaving a void which is not

large in extent, but large enough to do
damage. On the other hand, when the

concrete is of the proper consistency a

large pocket will be left unless extreme care

is used. To avoid this trouble the con-

crete should be thoroughly placed by
shovel tamping, followed, after it has set

slightly, by tamping with tamping bars

from both sides of rail. Unless this is

done sand from below the paving will

work into the pockets and cause the pave-

ment to settle, especially along the rail.

When track is concreted from the bot-

tom of the ties to 3 in. or more above the

ties it is advisable to do so in two sections,

bringing the fir.st section to the top of the

ties, and placing on this a very thin layer

of sand, followed by the rest of the con-

crete. While this separation may seem to

be added work it can be done at no greater

expense than if the concrete was placed all

at once; it will not injure the quality of

the foundation, and although the "other

fellow" possibly is not considered the two-

section practice means much good to the

road when reconstruction is undertaken.

Wood Cofferdams with Bottoms

Sunk for Bridge in Swamp
By C. E. JONES
Minneapolis, Minn.

BOXES with calked bottoms, having
holes through which piles were driven,

were used in building a concrete bridge

abutment in the middle of a swamp 25
miles from a railroad in Clearwater Coun-
ty, Minn. The mat of vegetation which
covered the water in this swamp pre-

vented the use of floating equipment, and
the fill and wooden approaches to the old

highway bridge furnished the only secure
footing available for land equipment.
Several feet of water covered th« site of

the bridge. An ordinary bottomless cof-

ferdam would have been useless, as the

deep ooze forming the lake floor was too

unstable to allow pumping such a struc-

ture.

Ho/es for Piles

Sheeling

Puddled ivlth Clay.

>awed Our afterSinhnq--^

W iO'5"-— - -M

ABUTMENT COFFER SUNK IN THREE SECTIONS
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The old bridge floor was removed, and
a chunk of vegetation over each abut-

ment was hacked out with cross-cut saws
and hay knives. Three boxes for each abut-

ment were built on plank platforms laid

on the floating grass mat. Holes were cut

in the bottoms of these boxes through
which piles could be driven. Each hole

was cut to fit, with Va-in. clearance, a
particular pile, which was marked for

that location.

The boxes were launched, held in place

with timber guides and weighted with
stone, the two larger ones taking 5 cu. yd.

each. They were then sunk 4 ft. into the

Grass and Rice

iW^fi?^^^^^
Xi "vy'Vff:-frferi-BBBj

^^™ii.;^^^S!*.ii2S2 I I ll
fe^-¥ Firm Soil- .^£fi^^
W^^tf^^^^^^S)^

_l/
COFFERDAM BOX WITH BOTTOM SUNK

IN SOFT MUD

mud by churning the ooze into them
through the holes in the bottoms with
long poles fitted with dashers. A 10-ton
jack set under the old bridge helped to

weight the larger boxes. It took about' an
hour to sink a box half a foot in this way,
with four men churning and two spading
along the outside of the box with hoes.
When the boxes were at grade, a light

driver was set up and the piles driven.
These piles dropped 18 ft. of their own
weight, but came to a satisfactory bear-
ing about 30 ft. below water level.

Cleats across the top of the boxes had
to be spiked to the piles to hold the boxes
down during pumping. After the boxes
had been pumped out and the ooze bailed
out with buckets, these cleats were re-

placed by others at the bottom of the
box. Sheeting was driven where the wing
boxes joined the main box, and the space
inside puddled with clay. The ends of
the wing boxes and two sections of the
back side of the main box were then sawed
out without diflSculty, making a continu-
ous U-shaped cofferdam which served as
a form for the abutment concrete. Slight
leaks around the piles were readily
stopped by a little calking.
The bridge was a concrete slab, rein-

forced with I-beams of 23-ft. span and
carrying an 18-ft. gravel roadway. With
the live loads assumed, each pile had to
support 10 tons. The bridge was designed
by the Minnesota State Highway Depart-
ment. It was built by the writer, as su-
perintendent for the contractor, at a
profit, by the use of these methods, in
spite of its unfavorable location.

Keeping Accurate Daily and Total Cost Sheets

Will Pay the Contractor
Firms Engaged in Paving and Road Work Can Cheapen Jobs Under Way
and Make More Profitable Bids by Close Attention to Cost Reports

By C. B. MONTGOMERY
Union Paving Company, Philadelphia

RELIABLE cost data serve two purposes
for the paving contractor. First, im-

mediate reports while the work is going
on disclose leaks and inefficiencies that can
be remedied with profit on the spot. Sec-

ond, complete and accurately kept costs for

one job furnish a basis for bidding ration-

ally on the next one of a similar kind.

This advantage is most pronounced in pav-
ing work, where similar conditions are met
with again and again in the business of the

same firm. It is also one which is too

little realized, and seldom made use of by
the average firm. A contractor will often

merely ascertain the local prices of mate-
rials, estimate the labor requirements, add
the conventional 20 per cent for overhead
and then affix an item for profit determined
largely by the amount of competition and
the state of his exchequer.

Value of Daily Reports

Often a contractor will make or lose large

sums without knowing where or why it

occurred, and without giving a thought to

what changes are needed under the same
conditions on another job. Each day's

work should be summarized, showing the

labor and material costs and the contract

value of the day's work done. This sum-
mary should be placed in the superin-

tendent's or manager's hands within

twenty-four hours. Thus leaks can be lo-

cated at once and steps taken to remedy
them. It is useless to censure a foreman
after a job is completed for extravagances

upon it, while, on the other hand, a timely

pointer may often mean better results from
the working force or a more economical use

of materials.

The short form given herewith is a suit-

able means of achieving the object of these

daily reports. A report such as this must
be the foundation of any system, however
elaborate. It shows all work performed
each day, the total cost thereof and the

average unit cost.

The long form fulfils the second object

of the system. Upon this sheet is posted

the information given on the short form,

together with all other information regard-

ing this particular job. Posting may be

done daily, but weekly posting is recom-
mended, as it greatly reduces the amount of

clerical labor. This minimizes errors and
thereby increases the value of the cost

sheet. At the end of each week or pay
period the total labor amount posted should

be checked with the payroll for that period.

In a similar manner all materials should

be checked with the invoices received.

For preserving these reports, the short

form may be filed in a letter file under the

foreman's name, keeping the latest dates on

top. The long forms may be conveniently

bound in a loose-leaf binder, the names of

the streets or jobs being in alphabetical

order. When a job is completed the sheets

can be transferred to a permanent file.

The subject of overhead expense is so

complex and extensive that it will be im-

possible to discuss it more than briefly. It

is of great importance, however, and should

be included in any complete cost report.

The common items constituting overhead
are rent, light, heat, insurance, oflScers' sal-

aries, tools and equipment, interest and
discounts, office stationery, etc. The usual

method of distributing overhead to the con-

tracts performed is the inaccurate one of

totaling the entire cost of a year's work,

totaling the overhead for that year, and
proportioning the latter evenly over the

work. This method is not only loose, but

requires waiting until the end of a year

to get the complete cost. A modification

of it, however, may be made to give much
quicker and better results.

All overhead charges should be grouped
under subheads, such as office expenses,

which should include the clerical force,

stationery, telephones, rent,- etc. ; tools

;

machinery, including steam shovels, con-

crete mixers, rollers, etc. ; plant, counting

such charges as rent, insurance, plant

machinery, etc. (this item applying particu-

DAILY COST Report

Location Date

Workf^fonrml Material Used Labor Hauling Total Remarks

Amount Unit Amount Kind Cost

•

Average

Foremart Timekeeper _

DAILY COST REPORTS SHOULD REACH THE CONTRACTOR WITHIN 24 HOURS
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DAILY COSTS SHOULD BE POSTED WEEKLY ON THIS FORM AND CHECKED WITH PAYROLLS AND INVOICES FOR MATERIAL

larly to asphalt paving concerns who main-
tain expensive plants)

; general expenses,
covering officers' salaries, interest and dis-

counts, bad debts, etc.; and any other sub-

heads which may be necessary. Of these

subheads, all but plant and machinery
should be handled alike and can therefore
be lumped and treated as one. The total

of these subheads should be distributed
over the work for the year in this manner.
The total labor cost of all work for a year
should be taken as a basis for pro-rating
the overhead. The amount or cost of mate-
rials used is not a factor in distributing
any kind of overhead expense.

Expenses under the subhead plant are
distributed only on the jobs which have
received material from the plant. In the
case of asphalt paving, the unit of pro-

duction is the "box." The plant expenses
for a year are divided by the number of

boxes produced for that time and charged
to the jobs where the material was deliv-

ered, in proportion to the quantities re-

ceived by each. Machinery should, of

course, be charged only to the work upon
which it was used. The basis of division

should be the number of days the machin-
ery was in use.

It is desirable, as previously stated, to

affix overhead charges immediately on com-
pletion of a piece of work, rather than to

wait until the close of the fiscal year to

determine the correct percentage. This
should be done by using the percentages of

the previous year. If, as is usually the

case, conditions have changed, either by an
increase or decrease in the volume of work
done, or by an increase or decrease of over-

head charges, the use of a previous year's

percentage would result in a false showing
which is not apparent until the close of a
year's work. This difficulty is obviated by
the method developed by the writer, of

totaling and comparing the month's figures

with the corresponding month of the previ-

ous year.

At the close of each month the figures

for that month, both overhead and labor,

are compared with the corresponding

month of the previous year. The differ-

ences are added to or subtracted from the

past year's totals. From these new totals

a new percentage is obtained, to be used for

that month's work.
For example, assume the total labor for

the year 1914 to have been $25,600. The
total overhead charges for the same year
will be taken at $3690, which means that

the overhead charges for any given payroll

should be 14.41 per cent of the payroll.

For the month of January, 1915, assume
a labor cost of $6440 as against $4820 for

January, 1914. This in an increase of

$1620, making a total for the year ending
Jan. 31, 1915, of $27,220. Assume also an
overhead expense for January, 1915, of

$1800 as against $1930 for January, 1914.

This decrease of $130 gives a new over-

head total estimated for the current year

of $3560. From these two new totals a new
percentage of 13.08 is reached. Taking
13.08 per cent of $6440, we have the ad-

justed overhead charge for January, 1915,

of $840.

Similarly, each month a new rate can be

obtained which will change with changing
conditions, and which will provide a more
accurate figure than the method commonly
in use.

Steam Pile-Driver Operated from

Boom of Revolving Shovel

By R. SICKLES
Larkin & Sangster, Contractors, Cayuga 8b Seneca

Canal, Seneca Falls, N. Y.

THE accompanying photographs show
a size 3 Union steam pile-driver hang-

ing from the end of the boom of a Thew
revolving steam shovel, from which the

dipper has been removed. This outfit was
used in driving piles for about 400 ft. of

retaining wall. The front row of piles

was battered, and the distance between
the front and back rows was about 15 ft.

The piles were spotted by running the

shovel back or ahead on its track and by
the swinging of the boom. The average
length of pile used was 12 ft. One of the

pictures shows a hole in a building made
to allow the shovel to pass through, and
later to permit the construction of the

wall.

f» t»
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PILES FOB RETAINING WALL DRIVEN BY STEAM SHOVEL DIPPER STICK REMOVED AND LEADS HUNG FROM BOOM



San Francisco Rejects
Spring Valley Purchase

At Special Election on April 20 Bond Issue Measure

Fails to Receive the Necessary Two-Thirds

Vote for Its Passage

At a special election held April 20 the $34,-

500,000 bond issue for the purchase by the city

of San Francisco of the Spring Valley Water
Company's system failed of passage. For the
ratification of the measure a two-thirds vote

in favor of the proposal was necessary. The
returns indicated that approximately 40,000
votes in favor of the bond issue were cast and
33,500 against, thereby defeating the project

by 9000 votes. The Mayor and many promi-
nent citizens favored the ratification of the
bond issue, while Rudolph Spreckles and a

Another of the complaints is based on the
statement that the existing refuse destructors
in Staten Island had been used for show pur-
poses, and that literature regarding them had
been published at the city's expense.

Large Government Timber Purchase

Made by Oregon Firm
The purchase from the Federal Government

of 382,000,000 ft. of timber in the Crater and
Paulina National forests in Oregon was re-

cently announced by the Pelican Bay Lumber
Company. The timber is in two limits, one
on Four-mile Creek and one in the Mt. Scott
territory. The stumpage price paid by the
lumber company was approximately $3 per
thousand feet for the Four-mile timber and
$3.25 for the Mt. Scott timber. It involves

Sixty-five Foot Earth Dam
Breaks in Arizona

Failure of Structure Forming Lyman Reservoir

Near St. Johns Attributed to High Water from
Melting Snow and Gopher Burrowings

Weakened by the inrush of water from
melting snows and possibly by the burrowings
of gophers at points just above previous high
water, the Lyman dam, a riprapped earth em-
bankment, 65 ft. high and 800 ft. long, form-
ing an irrigation reservoir on the Little Colo-
rado River, 12 miles south of St. Johns, Ari-
zona, failed at about midnight,' April 5. Eight
people were drowned by the flood of water
which poured through the break and con-
tinued on down the valley, washing out two
smaller dams below. The total loss is esti-

THE LYMAN RESEKVOIR IN ARIZONA WHERE SIXTY- FIVE-FOOT EARTH DAM BROKE, KILLING EIGHT

number of city officials did not regard it with
approval.

The situation in regard to the acquisition
of the Spring Valley system was discussed in

detail in an editorial on page 446 of the Engi-
neering Record of April 10.

St. Louis to Open World's Largest

Mechanical Filters May 15
The mechanical filtration plant at St. Louis,

the largest of its type in existence, will be
officially opened May 15. The Mayor has ap-
pointed a committee representing various civic

organizations to arrange for the formal open-
ing. Edward E. Wall, water commissioner, is

chairman.

a total outlay of about $1,250,000. It is re-

ported that the consummation of this trans-

fer means the extension of the Klamath
branch of the Southern Pacific Railroad for a

distance of 12 mi., and eventually an extension

to a point about 20 mi. beyond Kirk. It is

estimated that it will take about 10 years to

cut all of the lumber conveyed in the two
limits purchased.

Commissioner Fetherston Sues

Hearst Papers for $260,000 Libel
John T. Fetherston, commissioner of the

Department of Street Cleaning of New York
City, began this week a suit against the Star
Publishing Company to recover $260,000
damages for alleged libellous statements pub-
lished in the Hearst papers, in connection with
the recently vetoed bill authorizing the instal-

lation of a garbage disposal plant for New
York City.

The complaint enumerates thirteen causes
for action, among which are that the real
object of the bill was concealed from the
people, and that Commissioner Fetherston
owned certain patents which would be utilized,
presumably to his advantage, by the contrac-
tors for whose benefit the bill had been drafted.

Water Flows Over Roosevelt Dam
Spillway

The State of Arizona gave itself up to re-

joicing April 15 in celebration of the filling of

the reservoir back of the Roosevelt dam. A
legal holiday was declared. Water started

running over the spillway at 8.30 p. m., April

14. It was so small as to amount to a mere
trickle, and even as yet the flow over the spill-

way is very small.

The dam was completed in February, 1911.

mated at between $500,000 and $1,000,000.

Lamar Cobb, State engineer of Arizona, has
informed the Engineering Record that there
are no provisions in Arizona for State super-

vision or inspection of such structures as the

one in question, which is part of the Lyman
Land Company's irrigation system.

The Lyman dam formed a reservoir of

50,000 acre-feet capacity and was constructed

of earth and rock with a puddled core-wall.

The head-gate of the canal system was about
20 ft. above the river bed. At the time of

the accident there were impounded behind the

structure 32,000 acre-feet of water. ' The dam
was completed in August, 1912, and was
financed by Denver capitalists. The portion
which washed out was directly in the channel
of the stream.

Government Engineer Killed in

Railway Accident

Morton L. Tower, engineer in charge of

Government jetty construction work at Hum-
boldt Bay, Cal., died April 17 of injuries sus-

tained when a motor-driven track tricycle on
which he was riding jumped the rails near
Eureka. Lieut.-Col. Thomas H. Rees, Corps of

Engineers, U. S. A., and E. W. Dickson, super-

intendent of the Pacific Engineering & Con-

struction Company, who were riding with

him, sustained injuries.

Pan-American RoadCongress Invites

South American Delegates

It has been decided to hold the Pan-Ameri-
can Road Congress at Oakland, Cal., during
the week of Sept. 13, instead of from Sept. 6

to 11, as previously announced. The program
will include papers on construction, repair

and maintenance. It is expected that this

Congress will bring together those interested

in highway improvement, not only from all

parts of the United States and Canada, but
also from the South American countries, all

of which will be invited officially to participate

in the Congress. The meeting will be held

under the joint auspices of the American Road
Builders' Association and the American High-
way Association.
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Engineers Achieve Notable Results

in Organizing Belgian Relief

Two American engineers are mainly re-

sponsible for the efficient manner in which
the Belgian relief work has been carried on.

One of them, Lindon W. Bates, had retired
from active practice after more than thirty

years of engineering work, but willingly re-

turned to labor nineteen hours a day with-
out compensation as vice-chairman of the
Commission for Relief in Belgium in organiz-
ing the work in the United States. The other,

Herbert C. Hoover, stopped short in a note-
worthy career to act as chairman of the com-

to the Northern Pacific, where he served as
engineer on location and construction; later

he served in the same capacity on the Oregon-
Pacific and the Oregon Railway & Navigation
Company. Then he entered the contracting
business and executed, among the other con-

struction works, the reclamation, from the
Kaw River, of that portion of Kansas City
where the stock yards now stand. Much of

the work of Mr. Bates has been in the design
and use of hydraulic dredges. Among others
designed and built by him are the "Beta,"
which was built for the Mississippi River Com-
mission in 1894 and which delivered over
5000 cu. yd. of material per hour, winning
thereby a bonus of $87,000; several (elec-

plishment of difficult projects which require

a clear head and executive gifts of the highest

order." What has been said of Mr. Bates

might just as fittingly be applied to Mr.
Hoover.

, Engineers Responsible for Successful Handling of Belgian Relief Work
Involving Expenditure of $40,000,000
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LINDON W. BATES HERBERT C. HOOVER

mission, handling the work of distribution

in the afflicted country.

Despite the fact that in the beginning it

was emergency work, undertaken under most
adverse conditions, there has been no hitch

in the arrangements from the very beginning
until the present, when the work is being car-

ried along in almost machine-like fashion. A
populous ration has been clothed and fed,

largely by voluntary subscription. The in-

numerable small packages that had to be col-

lected, transported and distributed can scarce-

ly be imagined and the countless details of

arrangement and organization that had to be
perfected to do it can hardly be visualized,

for, it must be remembered, the donations
came from all parts of this country, from the
smallest hamlets and from the largest cities.

Over five million dollars have been paid out
from the New York office in cash, or check,
each month, totaling at the present time over
$40,000,000.

Americans are tolerably familiar with the
part of the work done in Europe. When the
clothing and provisions first started to arrive,

Belgium was a land without a pretense of
transportation facilities; every railroad was
either destroyed, crippled or occupied with the
transportation of soldiers and the munitions
of war. Yet the food had to be brought in,

and quickly. It was a problem that took an
engineer to solve, and it was solved by repair-
ing and utilizing the war-damaged Belgian
canals and bringing the food up in boats.

Lindon W. Bates

Lindon W. Bates was a member of the
Class of 1879, Sheffield Scientific School; Yale
University, and subsequently joined the engi-
neering forces of the Chicago, Burlington &
Quincy Railroad. From this road he went

trically operated) built for the Russian Gov-
ernment for use in removing the bars in the
river Volga, and the "Hercules," which made
a demonstration of efficiency in the Suez Canal
that had much to do with hastening the de-
cision to widen that waterway. As contractor
he raised the grade of the city of Galveston,
involving the placing of 12,000,000 cu. yd. of
material. He also made extensive studies in

connection with the Panama Canal, and in
1905 published a book on the subject, in which
he discussed the various solutions proposed
up to that time and suggested a method of
his own. He is also the author of many other
technical works and papers.

Herbert C. Hoover
Herbert C. Hoover was graduated from

Leland Stanford University in 1895 and
worked for a time with the U. S. Geological
Survey. After some mining work in this
country he went to Australia as chief of the
mining staff of Bewick, Moreing & Company.
In 1898 he became chief engineer of the
Chinese Imperial Bureau of Mines, doing ex-
tensive exploration in the interior of China,
and in 1900, .during the Boxer disturbances,
took rart in the defense of Tientsin. Later
he became the representative of the bond-
holders in the construction of Ching Wang
Taw harbor and in 1901 a partner in the firm
of Bewick, Moreing & Company. Previous to
the relief work he was engaged actively as
consulting engineer for more than fifty min-
ing companies, many of them owned by Bel-
gians. He is the author of a number of tech-
nical works.
Of Mr. Bates, the Literary Digest for April

17 says: "He is an engineer in very fact,
bred to the solution of hard problems, to the
direction of difficult enterprises, and the accom-

Cincinnati Ready for American
Waterworks Convention

Program for Thirty-fifth Annual Meeting Has Been

Completed—Superintendents Day and Session

of New Chemical and Bacteriological

Section Are Features

Arrangements have been practically com-
pleted for the thirty-fifth annual convention

of the American Waterworks Association to

be held at the Hotel Gibson, Cincinnati, May
10 to 14. In addition to the usual program
of technical papers two special sessions are
scheduled for May 13, one for superintendents
and the other for the newly organized chemi-
cal and bacteriological section. The entertain-

ment features include two dances, a boat ride

on the Ohio River and inspection of the filtra-

tion plant, and a glee club concert.

Among those who will present papers at
the meeting are Edward Bartow, Langdon
Pearse, John W. Hill, D. D. Jackson, J. W.
Ellms, C. P. Hoover, C. P. Birkenbine, Philip
Burgess, W. F. Monfort, Francis F. Longley,
W. H. Frost, J. M. Caird, W. P. Mason, N. S.

Hill, Jr., and W. W. Brush.
Practically every phase of the waterworks

problem is represented in the program of
papers. These will deal with filtration, chemi-
cal treatment, distribution and high pressure
fire systems, valuation, franchises, rainfall and
runoff, standards of purity, disinfection,

operating methods, sedimentation, pipe, and
maintenance of distribution systems.
At the morning session of May 11 the re-

ports of the following committees are
scheduled for presentation: Electrolysis, cast-
iron pipe specifications; wrought-iron pipe
specifications ; depreciation ; stream pollution

;

hydrant and value specifications; water con-
sumption; standard fittings for water meters,
and plumbing code.

Sheriff Advertises Sale of Yakima
Irrigation Canal System

The sheriff of North Yakima, Wash., has
advertised for sale on May 8 the Yakima Val-
ley Canal Company property, including water
rights and a canal upon which $100,000 has
been expended in improvements. The system
supplies the Nob Hill suburban fruit district
and the sale is advertised, it is announced, to-

satisfy a judgment of $18,500 and costs.

The judgment against the company was
secured on a charge of failure to supply suf-
ficient water for nursery stock. The Supreme
Court in a five to four decision upheld the
judgment, but Justice Chadwick, in a dissent-
ing opinion, held that the plaintiff had no
right to recover, as the evidence showed that
all users suffered shortage of water that year.
He said further that the company was a
municipal corporation and that if one could
recover from the company each could, the re-
sult being that none would. Chadwick held
the judgment could not be realized upon.

Scope of Third and Fourth Volumes
Engineering Congress Transactions

The scope of the third and fourth volumes
of the transactions of the International Engi-
neering Congress, which will be held in San
Francisco in September, have been outlined.
The third volume will comprise a series of
papers on municipal engineering. The field will

be treated under nine topics covering the
general subjects of city planning; streets,-

drainage; disposal of waste; water supply;
protection against fire; transportation; pub-
lic utilities, and rural highways. Approxi-
mately twenty papers, prepared by authors
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representing six different countries, are ex-

pected for this volume. Included in these there

will be one on "City Planning," by Nelson P.

Lewis, and one on "Traffic in London," by Sir

Albert Stanley. The volume will be illus-

trated with charts, diagrams and halftones,

together with discussions contributed by lead-

ing American and foreign eng^ineers.

Volume 4 will comprise a similar series of

papers on railways and railway engineering.

This field will be treated under seven prin-

cipal topics covering the relation of railways

to social development; present status of rail-

ways; economic factors governing building of

new lines; location; physical characteristics

of road, including track and roadbed; bridges;

tunnels; terminals; construction methods;
signals; road equipment, including motive
power other than electric; rolling stock in

general; floating equipment, and electric mo-
tive power in general. About twenty-seven
papers are expected for this volume, pre-

pared by authors representing nine different

countries.

Oppose Dam Across Illinois River

at Starved Rock
As a result of an objection by the city of

Ottawa, 111., to the building of a 22-ft. dam
across the Illinois River at Starved Rock, 10
miles below Ottawa, as outlined in the pro-

posed Illinois waterway plan, a conference
was held by Governor Dunne in Ottawa, April

15. The session was attended by Lyman E.
Cooley, L. K. Sherman and E. J. Kelly, the
engineers who drafted the plan, members of
the State Assembly and representatives of
the city. The conference failed to reach an
agreement and another meeting was held

April 17, at which a modified plan of lowering
the dam 6 ft. was submitted. Ottawa refused
to accept the plan and was given two weeks,
to get disinterested engineering advice on the
matter.

Ottawa citizens proposed that the height of
the dam should be 10 ft. less than that con-
templated. It was contended that the effect

of the 22 ft. dam would be to raise the water
at Ottawa 15 ft., which would destroy the
sewerage system of the city and cause great
damage by overflowing adjacent lands.

The State eng:ineers said that if the mouths
of the outlets of the sewers were relaid at
the proper g:rade (which they are not now)
to conform with the sewer system of the city

proper the whole system would then lie above
the back water caused by the dam. The State
engineers further declared that if the dam
were lowered as much as demanded the State
would lose the benefit of a valuable water
power, which probably would yield sufficient

revenues to pay a large return on the entire
waterway investment. The State would com-
pensate Ottawa for whatever damage would
be caused.

Western Society Engineers to Inves-

tigate Wind Stresses

Investigation of the possibilities of stand-
ardizing the solution of wind stresses in office

buildings is to be made by a committee of the
Western Society of Engineers, which has as
its members Prof. Albert Smith, chairman;
Prof. W. M. Wilson, H. J. Burt, N. M. Stine-
man, J. G. Giaver and Albert Reichmann.

Professors Smith and Wilson have developed
by different procedures two exact methods
for the solution of wind stresses in a typical
office building frame. When compared with
the approximate methods commonly used in
actual work and advocated by several well
known engineers, discrepancies appear in the
results obtained, sufficient, if correct, to prove
that the approximate methods as now used
are at too great variance with methods in
which actual conditions are determining fac-
tors. From the exact methods two new ap-
proximate methods which should increase the
degree of safety in design have been de-

veloped. These two methods check and it is

the work of the committee to develop if pos-
sible a practical method of solution, the re-

sults of which will approximate those ob-
tained by the exact methods which is by far
too laborious to be used in actual work. All
those interested in the work should communi-
cate with Prof. Smith, Purdue University,
Lafayette, Ind.

160 Miles of Barg# Canal to Be Put
in Use Next Month

With the opening of the Erie and Oswego
Canals in New York State May 15, following
that of the Champlain Canal May 1, more
than 160 miles of the new Barge Canal chan-
nel will be put in commission, according to

an announcement by Gen. W. W. Wotherspoon,
superintendent of public works. This will in-

clude 100 miles along the Erie Canal (17 miles
between Waterford and Rexford Flats, 20

which was used in gathermg stream flow

records and other data to encourage develop-

ment.

New York Barge Canal, in Minia-

ture, Operates at Exposition
A special effort was made in planning the

New York Barge Canal exhibit for the Pana-
ma-Pacific Exposition to make a display which
would give a comprehensive idea of the whole
undertaking and, at the same time, illustrate

its distinctive features. As finally prepared,

it consists of working models, oil paintings,

motion picture and lantern slide views and a
collection of photographs.
The largest model shows the eastern end

of the Barge Canal, from its junction with the
Hudson River near Waterford to its entrance
into the Mohawk River about midway between
Cohoes and Crescent. The stretch of canal
which this model represents contains the
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MODEL OF BRIDGE-TYPE MOVABLE DAM, NEW YORK BARGE CANAL

miles in Wayne County and the remainder be-

tween Rochester and Tonawanda), 31 miles

on the Champlain Canal and 35 miles on the

Oswego Canal. Eleven of the new locks on
the Erie Canal, six on the Champlain and all

seven on the Oswego will be in operation. The
new Barge Canal entrance at Waterford will

be used, but the old canal from Waterford
to Albany will be retained in. its present con-

dition.

Oregon's Water-Power Tax Abolished

The special annual tax on new water-power
projects, as provided by the Oregon Legisla-

ture in 1909, has been abolished and the

license fee on old and new projects alike re-

duced to a nominal sum by the Oregon Legis-

lature of 1915. The law, according to infor-

mation received from John H. Lewis, State
engineer of Oregon, required the payment of

an indefinite tax of from 25 cents to $2 per
horsepower per year by each user of water
for a power development made subsequent
to May, 1909. This tax rate could be adjusted
between these limits at any time by the State
authorities.

The law was found to yield little revenue,
and seemed to discourage development. While
existing power projects were exempt from this

special revenue tax, they were required to pay
a license tax for reg^ulation purposes, grad-
uated as follows: 10 cents for each theoretical

water horsepower claimed up to 100; 5 cents

for each horsepower from 100 to 1000, and 1

cent for each horsepower claimed in excess

of 1000. Public plants, as well as those of
less than 25 horsepower capacity were exempt.
These fees amounted to about $4000 per year,

greatest flight of high-lift locks in the world;
five locks, located within a distance of about a
mile and a half, elevating boats through a
height of 169 ft., or within 1 ft. of twice the
total lift of the Panama Canal from sea-level

to summit. The model is 27 jc 10 ft. in size

and shows some three or four miles of canal
and the adjacent territory for a mile in width.
Another model represents a typical Barge

Canal terminal. It measures about 10 x 6 ft.

and shows how material is unloaded from
boats to warehouses.

Model of Siphon Lock

There is a model, measuring 20 x 3 ft., of a
siphon lock with a 25-ft. lift. In this model
boats are passed through the lock. To show
the unusual method of filling and emptying
this type of lock, the wall is cut at one of the
siphons and the opening covered with trans-
parent celluloid. The novel device of vacuum
tank for starting the flow of water and the
flow through the siphon and culvert are thus
clearly seen.

Another model, about 11 x 7 ft. in size,

represents a movable dam of bridge type with
a lock beside it. It illustrates the provision
for unwatering a lock that is a distinctive
feature of the Barge Canal. A centrifugal
pump is mounted on the lock wall and the
water can be drawn from the lock chamber
after the buffer-beam has been swung and
the needle-dam inserted. One of the closures
of the dam is operative. A miniature electric
winch, running upon a track on the bridge
floor, stops over this opening and lifts first the
gate, allowing the impounded waters of the
upper pool to pass, and then raises the upright
to a horizontal position beneath the bridge
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floor. The operations may be reversed and the
pool again formed.

There are also models of a siphon spillway
and a dam with an automatic crest.

News of Engineering Societies

The Engineers' Club of St. Louis heard T.
L. Condron, a consulting engineer of Chicago,
speak on "The Destruction and Reconstruction
of the Edison Phonograph Works" at a meet-
ing held in that city April 21.

The Engineers' Society of Pennsylvania held
its regular monthly business meeting in Har-
risburg April 16. J. Horace McFarland, presi-

dent of the American Civic Association, spoke
on "Seeing Pennsylvania First."

The Engineers' Society of Western Pennsyl-
vania will meet in Pittsburgh, May 4. F. M.
McCullough, assistant professor of materials,
Carnegie Institute of Technology, will speak
on "Local Sands and Gravels as Aggregates
in Concrete."

The Albany Society of Civil Engineers will
hold a meeting in that city, April 27, at which
R. H. Sargent topographical engineer, U. S.

Geological Survey, will speak on "Methods
Employed by the United States Geological
Survey in Executing Topographic Surveys."

Personal Notes
L. E. Stevens, city engineer of Grand Rapids,

Mich., has resigned.

R. J. Cunningham has been appointed State
highway commissioner of Pennsylvania.

Nelson Cunli£f, superintendent of construc-
tion of the Park Department of St Louis, has
been appointed commissioner of that depart-
ment.

Clyde Potts, consulting engineer of New
York City, has been appointed a member of
the Board of Health of the State of New
Jersey.

Homer Hamlin has not resigned as city
engineer of Los Angeles. The notice of his
resignation that appeared in these columns
April 10 was an error.

F. W. Albert was appointed engineer in the
water department of Washington, Pa. He was
formerly assistant engineer in the department,
having served since 1901.

Peter Hauck, of Harrison, N. J., has been
reappointed a member of the Passaic Valley
sewerage and drainage commission by Gov-
ernor Fielder of New Jersey.

The Holbrook, Cabot & Rollins Corporation
and George B. Fry, contractors, have moved
their (^ces from 331 Madison Avenue, New
York City, to 52 Vanderbilt Avenue.

W. H. Alderson has been appointed chief
draftsman of the St. Paul Union Depot Com-
pany, now starting the construction of a new
passenger terminal at St. Paul, Minn.

O. J. Dempster has resigned from the office

of city engineer of Little Falls, N. Y. It is

reported that he will enter the service of the
New York State Highway Department.

M. N. Baker, an editor on the staff of "Engi-
neering News" and for 25 years a member of
the Board of Health of Montclair, N. J., has
been appointed a member of the New Jersey
State Board of Health.

G. D. Pratt has been appointed conservation
commissioner of the State of New York. This
is a newly created office, which takes up the
duties of the old Conservation Commission of
three members that was abolished by the last
Legislature.

Carl K. Wirth, who has been for the past
year at the gas works of the U. S. Steel Cor-
poration at Sparrow Point, Md., has become
connected with the Research Corporation of
New York City. His work with this com-
pany will be along the line of chemical engi-
neering.

H. S. Loeffler and M. B. Lagaard, research
assistants in the department of experi-

mental engineering of the University of Min-
nesota, have been given a leave of absence for
a brief period to assist in the test of some
steel bridges and viaducts in Montana for the
Northern Pacific Railroad.

George I. Oakley, lately resident engineer
in charge of New York State Barge canal
construction in Little Falls, has been appointed
city engineer of that city. He was graduated
from Union College in 1902 and has engaged
in building construction, sewer work, topo-

grraphical surveys, railroad location and con-
struction and canal work since that time.

William J. Orchard has resigned as assistant

sanitary engineer with the New Jersey State
Board of Health to become associated with
Wallace & Tieman Company, Inc., manufac-
turers of chlorine control apparatus and sani-

tary engineering specialties, 136 Liberty
Street, New York City. Mr. Orchard is a
graduate in sanitary engineering from the
Massachusetts Institute of Technology and pre-
vious to his connection with the New Jersey
State Board of Health he had been in the engi-
neering departments of the Massachusetts
State Board of Health and of the Metropolitan
Water and Sewage Commission of Massachu-
setts.

James B. Girand has been appointed city
engineer of Phoenix, Ariz., succeeding G. S.

Foster, Jr., resigned. Mr. Girand received
his education in engineering at the Agricul-
tural and Mechanical College of Texas. In
1891 he was county surveyor of Moore County,
Tex., and from 1892 to 1895 was district sur-
veyor of Oldham Land District, Texas. In
1897 he engaged in railway work and attained
the grade of assistant chief engineer on the
Santa Fe & Grand Canyon in 1899. From
1901 to 1905 he was engaged principally in
mining work and from that time until 1907
was engaged in private practice as a consult-
ing engineer and served as city engineer of
Prescott, Ariz. In 1909 he became territorial
engineer of Arizona and later entered private
practice as a consulting engineer in Phoenix.

Alfred F. Harley, consulting engineer of
Jacksonville, Fla., was elected president of
the Florida Association of County Surveyors
at the annual meeting of the association at
Gainesville, April 16 and 17. Mr. Harley was
born and educated in England and came to
this country in 1877. He engaged in railroad
work as draftsman in the service of the
Zanesville & Ohio and the Shawnee & Mus-
kingum River until 1888, when he engaged in
preliminary work in connection with locks
and dams on the Muskingum River, Ohio. In
1900 he went to Jacksonville as assistant en-
gineer and a year later became city engineer.
During the period he occupied this office he
also engaged in a private practice and was
chief engineer for Duval County in the con-
struction of a 5-mi. boulevard and designing
and consulting engineer for the sewerage and
waterworks system of Miami.

Obituary Notes
A. B. Andrews, first vice-president of the

Southern Railway, died in Raleigh, N. C,
April 17.

Louis v. O'Neill, for many years a build-
ing contractor in Chicago, died April 19 in
that city.

M. P. Neff, an assistant engineer in the De-
partment of Public Service of Cincinnati, died
in that city April 12.

John M. Sherrerd died at Easton, Pa., April
15. He was assistant to the president of the
Kennedy-Stroh Corporation of Pittsburgh and
was engaged in the iron and steel manufac-
turing business for many years.

Byron Holley died in Rochester, N. Y., April
14. He practised as an engineer for many
years, principally in connection with canal
construction. Much of his work was on the
old Erie Canal, in the service of the New York
State engineering department.

Civil Service Examinations

New York State—Examinations will be held
on May 15 (application blanks must be exe-
cuted and filed on or before May 7) for posi-

tions of inspector of construction for several
counties with the State Department of High-
ways. Salary $3.50 to $4.50 per day. Appli-
cants must have practical experience in the
building of roads or of other public or private
work, either in construction or maintenance,
and must be residents of the counties to which
the positions are assigned. For application
blanks address the Civil Service Commission,
Albany, N. Y.

Philadelphia—Examinations will be held in

Room 976, City Hall, Philadelphia, on the
dates given, for the positions named below.
Applicants must be citizens of the United
States and residents of Philadelphia, unless
otherwise specified. Applications should be
executed and filed three days prior to date of
examination.

Architectural Draftsman, salary $1200
to $1500 (inclusive) per year, April 29 and
May 5. Applicants must have 1 year's experi-
ence and must be 21 years of age.

Assistant Engineer (abolishment of grade
crossings), salary $2500 per year. May 3 and
4. Candidates must be 25 years or over and
should have a technical training. They must
have at least 5 years' field experience on rail-

road construction and also 2 years' in masonry
construction; such as concrete, brick and stone
bridge abutments, retaining walls, buildings,
sewers or other municipal underground struc-
tures. They must be familiar with up-to-date
methods of keeping and making out progress
reports and cost data and must have executive
ability and experience to handle and direct men
in the field.

Architectural Draftsman, salary $900 to
$1200 per year. May 3 and 10. Applicants
must have knowledge of architectural com-
position and 6 months' experience, and must
be 21 years of age.

Architectural Bridge Draftsman, salary
$1500 per year. May 3 and 10. Applicants
must be 21 years of age and graduates of a
technical school. They must have 1 year's
experience.

Railroad Draftsman, salary $1600 ner
year. May 3 and 10. Applicants must have
knowledge of track construction, classification

and layout and materials used thereon, and
must be 21 years of age.

Transitman, salary $900 per year, June 3.

Applicants should have practical experience
and must be 20 years or over.

Second Assistant, salary $1000 per year,
June 4. Open to i-esidents of Pennsylvania.
Applicants must have technical training and
6 months' experience in running transits, and
must be 21 years of age.

Assistant Engineer, salary $4000 per year,
June 4. Residence waived. Candidates must
have at least 5 years' experience in highway
work; must have a technical training or its

equivalent and thoroughly understand organi-
zation, and have experience as an executive.
They should have a knowledge of the different

types of pavements, unit cost- keeping, con-
tracts, specifications, etc., and should know
how to deal with contractors. Request for
application blanks should be made to the Civil

Service Commission, City Hall, Philadelphia.

Examinations Previously Announced

See Eng.
Date Record

April 28-29—S u r v e y o r - draftsman,
U. S. Government
service; salary $1200-
$1500 Mar. 20

May 1—U t i 1 i t i e s Investigator

State of Illinois; salary

$100 to $150 per
month Apr. 3
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Ohio Conservancy Situation

SLOWLY the Ohio conservancy law is

being put in a more and more im-

pregnable position. Attacked in the

courts and in the Legislature, it has

thus far withstood the assaults of

its enemies, indicating in the one case

that it is probably legally sound and
in the other that it represents truly

the feelings of the people of Ohio. Last

week the second of the Carver bills, aimed
to emasculate the law by making the di-

rectors of the conservancy district elective

and giving to owners of land in reservoir

sites the sole right to say whether they

will sell or lease the lands, was killed by
the senate. There now only remains be-

tween the law and its practical use for

protecting lives and property the decision

of the State supreme court, already rather

clearly foreshadowed in a previous contest.

It is to be hoped that the final decision will

be handed down shortly, in order that the

great work, in the Dayton district particu-

larly, may go ahead or that fundamental
mistakes, if the court find any, may be
rectified as soon as possible.

Political Turnovers

PROBABLY few heads of city depart-

ments in Chicago will retain their posi-

tions under the new administration, but it is

to be hoped that those who hold office

primarily by reason of their technical

ability will be given a chance to demonstrate
their qualifications to the incoming elective

officials. If these men can work in harmony
with the new administration there is no
good reason to oust them and let the public

and the city treasury suffer from the experi-

mentation of the inexperienced. Engineers
fill a few of the places in the mayor's
cabinet—the harbor commissioner, com-
missioner of public service, chief smoke
inspector, city electrician and city represen-

tative on the Board of Supervising Engi-
neers, which controls the traction situation.

More than political faith and favor should
be considered in filling these positions if

new men must be named. From indications

so far Mayor Thompson is seeking disin-

terested counsel in technical circles. Need-
less to say, it is the highest duty of citizen-

ship when engineers or their organizations
are consulted in this way to give the best
that is in them—disinterested advice, aimed
solely to secure the public good.

Trade Commission's Opportunity

LIKE any other in.stitution, the Federal
Trade Commission must justify itself

by its works. Hardly any commission or

governmental body has existed for many
years without so many changes in its activ-

ities, policies and scope that in its later

stages its own legislative parents could not

recognize their off'spring. Those who cre-

ated the Federal Trade Commission will

no doubt have the same experience. The
evolution of the commission is, to say the

least, a matter of doubt, but its present

activities are a matter of immediate con-

cern. The commission can at once remove
the pall that has lain upon industry since

it became evident that the only way posi-

tively to determine the legality of business

procedure was to go through a civil or crim-

inal law suit. And when one obtained the

desired information he might be under a

heavy fine or a jail sentence or both. The
trade commission will not and can not de-

cide hypothetical cases, but it can pass upon
any plan or method of doing business on

the basis of a complaint, an application for

a ruling, or on its own initiative, and de-

cide whether or not a given state of facts

constitutes unfair competition or amounts
to infraction of law in any direction. It

can, at^the same time, point out what steps

are necessary to cure the defects of a plan

of business operation, and it can do this

with some regard to business factors

rather than in accordance with the strict

letter of a statute. In other words the

commission can act as a guide, philosopher

and friend of business, instead of a prose-

cutor. In this lies its great opportunity.

We have prosecutors a plenty. The only

objection to the commission was that it

would increase the supply. If it conceives

it to be its duty to keep business on the

rack, our last state will be worse than our

first. If it devotes its energies to preserv-

ing a fair field and keeping us out of

trouble it will be a blessing. No one objects

to a fair umpire. No one wants any more
Nemeses of business.

Newspaper Sanity

THE dismissal of Lyman E. Cooley as

consulting engineer of the Sanitary

District of Chicago is not a surprise to

those who have followed the actions of that

body for the last six months. Following

the presentation of a report on water-

power development, which did not meet
with the preconceived ideas of what the

findings should be, much abuse was heaped

upon the heads of Mr. Cooley and his asso-

ciates. A controversy also arose over the

printing of the report. The Western So-

ciety of Engineers took action in the way
of a resolution carefully stating that it did

not endorse any individual but it pointed

out that th€ public welfare is vitally af-

fected by any pronounced attempt on the

part of public officials to suppress, conceal

or distort the carefully prepared opinions

of experienced engineers reporting on pub-

lic questions for the public interest. Fur-

ther, it was held that if the findings of an

engineering report are open to question,

there are a number of proper and dignified

procedures that can be adopted to check

its conclusions. Just how much good the

resolution did to sober public opinion it is

impossible to tell, but the engineers were
not attacked a second time in the news-

papers. Instead, the Chicago "Herald"
stated editorially, with reference to the

"professional circulation" of copies of the

report, that "much is to be pardoned to the

spirit of publicity" even if the report was
not such as the board approved. While
publication of the report was made the ex-

cuse for the dismissal, the "Herald" is of

the opinion that the weakest ground that

could be imagined for taking drastic action

was that publicity had been given to one
side of a moot question in the Sanitary Dis-

trict's business. The "Herald" further be-

lieves that the board can hardly be expected

to retain an employee with whom it finds

itself constantly out of harmony, but that

the best way to counteract what is regarded

as the wrong view is not by discipline but

by presenting the right view with con-

vincing force. These statements indicate

that one editor, at least, got the point which
the Western Society made.

Boring Records Which Mislead

NO recent decision of the United States

Supreme Court will have a more far-

reaching effect in the construction field

than the one rendered April 12 by Justice

McKenna, in which it is held that a con-

tractor who bases prices in a bid on boring

records furnished by the engineer may re-

cover damages if the boring records do not

represent the true character of the mate-
rial encountered. In the case, noted on

page 554—that of Christie, Lowe & Hey-
worth versus the United States—the boring

records, referred to in the specifications,

showed only sand, gravel and clay. When
work was begun, however, the material was
found to consist largely of stumps, buried

logs, cemented sand and gravel and sand-

stone conglomerate. The claimants as-

serted that they were misled by the erro-

neous information furnished them and were
compelled to spend over $10,000 more than

the sum named in their contract, which was
based upon the materials shown by the

drawings. Although the specification

stated that bidders were to inform and
satisfy themselves as to the nature of the

material, it was admitted in the argument
that the contractors did not have time to

make their own borings and had to rely

wholly on information furnished to them.

In applying the decision to other contracts

it will be instructive to learn to what de-

gree this element of time entered into the

question. In other words, can a contractor
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recover damages in all cases where the

boring records furnished to him are mis-

leading, or only in cases where he can prove

that insufficient time was available for

making his own investigations. On the

whole, however, the decision will do much
to remove from the contractor's shoulders

a part of the burden of risk which he has

been bearing for many years. It is fair

to assume, also, that the case will have a

broader application than merely to boring

records; for the general principle involved

is the same as in the case of erroneous

preliminary estimates of quantities.

Union Leadership and the Contractor

LAST month the inauguration of the

Federal Employment Bureau under the

auspices of the Department of Labor was
accompanied by discussion as to the extent

to which the new system might be used

in the interests of union as against non-

union workers. This discussion was prob-

ably prompted by the well-known and ex-

pressed sympathies of the secretary of the

department towards organized labor. Little

has been heard of the matter since then,

indicating, at least, that there has been

no flagrant misuse of the power of the

bureau. Nevertheless, there is no doubt

that organized labor had hoped that such

a plan would redound to its benefit.

Many of the unions are in need of better

leadership, but of a kind that does not

exercise its influence through a hold on

legislators or public oflicials. The leader-

ship needed is that of more intelligent and

loyal officers in the local chapters. Many
of the construction unions have men of

real ability as national leaders. Instances

keep cropping up, however, that convince

one that a better appreciation of local con-

ditions and of the purpose of the labor

movement as a whole is sadly wanting in

the direct leadership of the rank and file.

There is the instance of a Chicago local

of a building-trades union which had an

agreement with a local manufacturing firm

(for consideration received) to prevent all

manufacturers of a certain product, except

this firm, from putting their goods into the

construction of any Chicago building. This

local was threatened with expulsion by the

national organization and forced to repudi-

ate the agreement. There is the instance

of a St. Louis local which called a strike

on a building job because four members
of the New York local of the same union

were employed on the building, when it

was known to those connected with the work
that every member of the St. Louis local

was employed, and that some of them, in

violation of all union principles, were work-
ing sixteen hours, or two working days

each calendar day—one shift on one job and
the second on another—because it was
against the policy of the local leaders at

that time to increase the membership.
There is the case of a Chicago union, cov-

ering a trade allied to one that had never

been practised before in that city, which
was unable to handle the new work through

its members, but still made conditions ex-

ceedingly vexatious for the New York union

called on to supply men for the work.

Contractors do not object to unionism

in theory. Many of them favor it in prac-

tice, but they deplore the uncertainty so

often obtaining in the conduct of a job

with union labor. Demands for higher

wages which were not foreseen when the

contract was figured, shutdowns caused by
disputes of the unions among themselves,

or by some delegate taking an exaggerated

stand over some trivial matter susceptible

of adjustment by a far less expensive

method than a strike, should be prevented

by the unions themselves. Wiser and more
patriotic local leadership, and a general

participation by the members in the union's

affairs, that they may help shape the policy

and be in a position to back their local

leaders intelligently, are the only sure solu-

tions. This journal knows of one delegate,

managing the affairs of a New York local

of a building-trades union, with whom
every contractor enjoys dealing. This man
appeals to the intelligence of the members
of his local, has been present at important

meetings and is sure of support in every

fair position he takes. He handles incom-

petent and dishonest workmen without

gloves, and appreciates that the contractor

as well as the union must live. He has

done more with these methods, it is safe

to say, than any labor leader in New York
ever did without them.

Six and Eight-Inch Aggregate

WITH the general thesis of the article

by Edward 0. Keator, on page 556 of

this issue, engineers generally will prob-

ably be in hearty agreement. They may
foresee great difficulties in handling con-

crete containing an aggregate of a maxi-

mum size of 5 or of 6 or of 8 in., but they

will probably readily admit that the result-

ing concrete, providing the handling prob-

lem can be properly solved, will be cheaper

and stronger than a mixture containing

smaller-size aggregate. The article is one

that should receive a great deal of attention,

for it represents an advance in the right

direction.

With some of the statements made by Mr.

Keator, however, there will be rather strong

disagreement. For example, the statement

that strength varies as the cube of the

maximum size of the aggregate would need

very thorough study before unqualified ap-

proval could be given. On one point, in

particular, this journal must dissent with

Mr. Keator. The point, however, is one

that should be discussed. Mr. Keator

recommends the use of very large aggre-

gate for concrete pavements. Is there not

danger that wedge-shaped volumes of mor-

tar on either side of the exposed portion

of large aggregate will quickly chip away

and allow a hole to be worn in the pave-

ment? Moreover, a stone extending prac-

tically through the pavement from top to

bottom makes a point of cleavage through

the whole slab, and if the bond of the mor-

tar with the stone is not strong and there

are other large pieces of aggregate fairly

close, there is afforded an excellent place for

the development of a vertical cleavage plane.

Such a pavement would probably show more

cracks than one using smaller aggregate.

Moreover, in a careful study made recently

by one of the contributors to this journal,

a very thorough student, those pavements
were found to be in best condition where
the maximum amount of stone surface was
exposed. In other words, the closer a pave-

ment approximates a mosaic the greater its

resistance to wear, due undoubtedly to the

exposure of the maximum amount of hard
material.

With Mr. Keator's strong protest against

careless mixing this journal is in hearty

accord. The folly of "a batch a minute"
was strongly pointed out by N. C. Johnson
in his series on the application of the micro-

scope to the study of concrete, while careful

engineers generally bear evidence to the

poor quality of work obtained when the

mixers are pushed to the utmost capacity.

The Engineering Record trusts that Mr.

Keator's article will occasion considerable

discussion on the subject of large aggre-

gates. With the general idea it is in hearty

accord. It should be remembered, however,

that even with the large aggregate grading

must not be neglected. In other words, the

mere dumping of some 6 and 8-in. plums
into concrete the maximum aggregate of

which, otherwise, is of 2-in. size will not

help much to secure greater density and
greater strength.

Sane Ventilation Report

WHEN the Chicago Commission on Ven-
tilation started to work in 1910 it

subscribed to certain resolutions which re-

ferred to facts as demonstrated to the satis-

faction of the members by past experiment

and by new tests carried out in the course

of the commission's investigations. In the

report just issued sixty-eight of these reso-

lutions have been set down as a sort of

creed or "confession of faith." The very

first one states that carbon dioxide, the

convenient chemical constituent in foul air

which has always been the scapegoat, is not

the harmful agent of major importance in

expired air. This fact has been demon-
strated only a few years ago, and reaffirma-

tion at the head of the list indicates general

acceptance by sanitarians of this important

fact. The next notable resolution is that

for adequate ventilation smaller volumes of

air suffice when introduced by currents

than when introduced by dilution. Then
the almost obvious statement is made that

the delivery of a certain volume of air per

unit of time per occupant into a given space

does not necessarily constitute ventilation.

Any operator of a settling basin for turbid

water who has had trouble with "short cir-

cuits" from inlet to outlet will agree to that

proposal. The ventilating engineers, just

like the filtration experts, have learned that

to get complete displacement a fluid must

be admitted and taken away from a con-

tainer by widely separated openings.

Going back to the resolutions, relative

humidity and bacterial content are consid-

ered the important factors in ventilation.

Heating and ventilation are emphatically

characterized as two distinct problems, and

neither should interfere with the efficiency

of the other.

The more concrete of the resolutions re-

fer to car ventilation, theaters and school

rooms. For street cars or sleeping coaches

the plenum system without outlets, or
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vacuum system without inlets, is incompat-

ible with a high degree of efficiency. Not

less than 500 cu. ft. of air per hour per

occupant is considered essential in cars

making frequent stops. For coaches and

other cars twice this amount is desirable.

Sash ventilation is condemned and a mini-

mum temperature of 50 deg. Fahr. is recom-

mended. School children should receive

30 cu. ft. per minute, and the relative

humidity should not fall below 40 per cent.

Probably the most important work of the

commission has been the establishment of

the comfort zone idea on a firm scientific

basis. The relation between humidity and

temperature has always been known, but

the investigators have now worked out a

chart with definite limits. Temperatures

of 64 to 70 deg. Fahr. and corresponding

relative humidities of 55 to 30 per cent

are the figures. Based on these limits de-

signs for the equipment to ventilate gath-

ering places should be easily arrived at.

This idea and other definite conclusions

which have been determined upon only after

serious consideration and by experiment

are sure to be given the most careful

attention by the ventilating engineer.

With such important conclusions in its

archives it is only regrettable that the com-

mission has waited until the fifth year of its

existence before making them public.

Shouldering their ResponsibiUties

IT is with much satisfaction that the En-
gineering Record prints on page 561 of

this issue the recommendations made by a

joint committee of Engineers to the New
York State Constitutional Convention now
in session, for it indicates that the engi-

neers of the Empire State have willingly

performed their duty as citizens, and that

all of the great national engineering so-

cieties, through representative members,
can get together to work for an important

end. The recommendations sent to the

delegates to the convention have the official

endorsement of the American Society of

Civil Engineers, the American Institute of

Electrical Engineers and the American In-

stitute of Consulting Engineers. Members
of the American Society of Mechanical En-
gineers and the American Institute of Min-
ing Engineers, sitting with the joint com-
mittee, fully endorsed the recommenda-
tions though not empowered to sign them
officially as representatives of their socie-

ties. Certain of the societies have before

this acted together, and all of them were
represented on the joint conimittee on the

licensing of engineers, which, however,
took two years to reach a conclusion. The
committee on the constitutional conven-
tion, on the other hand, was composed of

members of all the great societies and was
in session less than a month. The fact

that they have been able to get together
presages still closer relations between the
great national bodies—which is much to be
desired.

The logic of this action of the engineers
need not be presented to the profession.
Its members realize more fully than any
other class of citizens that few functions
of government are of more importance
than the administration of public works

and the regulation of public utilities.

With them can rank only education and the

safeguarding of the public health. As far

as cost is concerned, in most States and
cities the expenditures on engineering

work exceed those for any other class of

undertaking, with the possible exception of

education.

Contrasting strongly with the impor-

tance of good administration of public en-

gineering works is the absurd system of

completely upsetting departments with

every new administration of a different

political faith. This upheaval has been all

the more detrimental in New York because

the term there is only two years. Under
such procedure continuity of policy and
the development of capable, experienced

men is almost out of question. For that

reason the pamphlet sent to the delegates

to the convention lays especial stress on the

necessity for long tenure of office of those

having charge of engineering work, the

term for the three commissioners of the

proposed Department of Engineering and
Public Works being set at twelve years

each. In the Department of Public Utili-

ties the commissioners would serve ten

years each, if the Joint Committee's recom-

mendation be adopted.

Question is sure to be raised as to the

advisability of putting the Department of

Engineering and Public Works under a

commissipn rather than under a single

head. Whilp in the discussion at the house

of the American Society of Civil Engineers

on March 17, the opinion was freely ad-

vanced that the most efficient administra-

tion is secured with a single-headed de-

partment and while many of the members
of the joint committee held the same view,

it was believed impossible to insure stabil-

ity with this type of organization. With
the three-headed commission, on the other

hand, each incoming Governor would be

able to appoint only one member of the

commission, and the other two could be de-

pended upon to support the traditions of

the department, prevent the overthrow of

its policy and the destruction of its organ-

ization. Those long experienced in State

work were the most emphatic in their ad-

vocacy of this provision, even while they

granted that under ideal conditions the

single-headed department with a strong

incumbent leads to greater efficiency.

The recommendation which is most
likely to meet with serious opposition in

the convention, though it will receive the

ready endorsement of engineers, is that

which provides that one-third of the mem-
bership of the board or court of claims be

composed of engineers. Here again, to the

engineer, the argument is obvious. Well

over 90 per cent of the claims coming be-

fore the claim-adjudicating body in New
York State are of an engineering nature.

What more logical, then, than to have men
who appreciate the technical questions in-

volved to pass upon them? It is morally

certain, nevertheless, that the lawyers in

the convention, hide-bound by the idea that

only a lawyer can be a judge, will resist to

the utmost the departure of making lay

members eligible to the court. Engi-

neers, however, cannot properly be consid-

ered as lay members of a court of claims,

for in over 90 per cent of the cases they

are as truly experts and specialists as the

lawyers themselves. Despite the strong

opposition that will develop against this

recommendation it is one for which engi-

neers should fight most strenuously. If

they can once establish their position in

the law of New York State as being quali-

fied for judicial honors they will have

made the greatest gain possible in their

relations to the public.

There are other recommendations that

merit most careful consideration. Some of

them will have to be amplified and modi-

fied, and for that reason the committee is

only at the beginning of its work. It must
be prepared to go before the various com-
mittees of the convention, to spend long

hours in building up arguments and in

presenting them to the delegates. For this,

the Engineering Record believes, the com-
mittee is fully prepared. It will deserve

well of the profession for the discharge of

its heavy duties.

But the committee should not be alone

in its work. It is the duty of every engi-

neer in the State to communicate with the

delegates from his particular district and
to see that they fully understand the im-

port of the recommendations and the rea-

sons for supporting them. Local engineer-

ing societies throughout the State are in

an especially strong position to bring in-

fluence to bear upon the delegates to the

convention. Individual engineers who are

unable to learn, through their local papers

or otherwise, the names and addresses of

the delegates from their district can ob-

tain the information from the joint com-
mittee, which can be addressed 220 West
Fifty-seventh Street, New York City, or

can obtain it by addressing this journal.

The participation of engineers in the

convention is but another indication of the

future that lies before the profession in

this country. In the past problems of gov-

ernmental organization have been to the

fore, and so great were the opportunities

in private enterprise that the cream could

be skimmed with but little attention to the

engineering side but with strong emphasis
upon the business organization and affil-

iations. Both in Government and in pri-

vate affairs, therefore, the lawyer was to

the fore. The times are changing. Mate-
rial development is now must important in

the success of any industry, and the large

corporation which has not its research

divisions is put down as unprogressive.

In Governmental affairs, moreover, the peo-

ple are demanding greater efficiency, and
in the administration of their engineering

affairs this means the replacement of law-

yers, merchants and professional poli-

ticians by those fully qualified to handle

the engineering questions involved in the

building and operation of great public

works. Such was not the case twenty
years ago and for that reason the people

of New York, if these recommendations
can be brought to their attention, will de-

mand such constitutional provisions as will

insure the efficient administration of their

great public works and the sane, scientific

supervision of the public utilities over

which they have assumed regulatory con-

trol.
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Fallsway Viaduct in Baltimc Built on Sharp Curve with

Concrete from i^Foot Tower
Ribbed-Arch Structure in the Jones Falls Im^ment Supported

"^^^J.^ .^°^[^^J
Conduit and Poured from High Central Towersved by a Single Mixing

« viaduct a condition which gives rise to a

which follow a curving . alignme'P ^ number of special points of design,

curve of 400-ft. radius for a port?'- t^^-c-i^m

GENERAL DIMENSIONS AND DESIGN

Features

vere are seventeen arch spans of 54 ft.

- in the viaduct proper, aggregating

to e'^x-,^
£^^ and an approach section 480

about 1^ 'earth-fill between retaining

ft. long o.^oint, Eager Street, there

walls. At on-^ated into the structure

has been incorpconning Jones Falls at

an old stone arch, spsent arches. The
right angles to the ploading of 60-ton

viaduct is designed for i

SEVERAL unusual design and construc-

tion features were adopted in the new
Fallsway Viaduct in Baltimore, which com-
pletes the conversion of the old Jones Falls

open drain canal into a main north and
south trafficway through the city. Some
of these features are the flying arches
springing from transverse girders between
the main piers, difficult curve, grade and
skew details for the arches over railroad

tracks, the two high towers for the de-

livery of concrete—one 205 ft. high to

serve about 770 ft. and the other 180 ft.

high to serve 650 ft. of the length of the

the length. The accompanying aru
drawing shows a bird's-eye view of th.

new construction, which will create a broad
direct route on easy grades between the

waterfront, the railroad terminals and the

city proper. It avoids the steep hills which
are met on the other main traffic streets

coming through the business section.

Viaduct Built on Top of Large Conduit

Throughout its entire length, the via-

duct is builj^ directly above and resting

Expansion

Joint

' » f

Section between Piers Section over Pier - Half Section B-B

SECTIONAL ELEVATIONS OF TYPICAL ARCH SPAN, SHOWING REINFORCEMENT AND FLOOR DETAILS

viaduct, and the use of one central mixing
plant for the entire job.

Previous work on this project embraced
the construction of a flat-roof conduit along

the bed of Jones Falls, which flows through

a closely-built manufacturing and commer-
cial district to the waterfront. The roof

of this conduit provides a 75-ft. highway
known as the Fallsway. The new viaduct,

which has a total length of 1680 ft., is

built on top of the conduit on a 3V2 per

cent grade to pass over the Pennsylvania

Railroad tracks with sufficient clearance

and connect the Fallsway with Guilford

Avenue and adjacent uptown streets, which

at this point are about 50 ft. above the

stream and the tracks following its course.

The new construction comprises an earth-

fill approach with reinforced-concrete re-

taining walls and a series of ribbed arches

upon the Jones Falls co.nduit. Its lower
end meets the grade of the conduit roof in

the freight yards of the Pennsylvania Rail-

road and the Western Maryland Railway.

The street grade then rises on the viaduct,

while the conduit continues beneath the

yards and tracks in a common structure

with the viaduct, to which it is connected
as part of the necessary foundations.

The Jones Falls conduit is of a rectangu-
lar three-barreled section, consisting essen-

tially of twin barrels 20 ft. wide and 151/.

ft. high, and a third barrel 16 ft. wide by
I5V2 ft. high on the easterly side for dry
weather flow. The vertical walls are all

24 in. thick, are carried to rock, and have
an invert 18 in. thick laid between them.
A roof 2%-ft. maximum thickness spans
these walls. Through this structure it is

necessary to distribute the loads of the

double-truck electric cars on two tracks.

A typical span of one of the standard

lengths, as indicated on the accompanying
half sections showing details of the con-

struction, has nine segmental circular arch

ribs, five of which spring from piers of the

same width as the ribs, while the remain-

ing four spring from deep transverse gir-

ders between the piers.

Three of the five piers are built as up-

ward extensions of the walls of the twin

barrels in the conduit, while the two out-

side piers go down to rock on separate

foundations already built outside the con-

duit. The piers are in most cases from

IV-i X 10 ft. to 3 X 10 ft. ih section, the

smaller dimension being fixed by the 2-ft.

conduit wall and the long dimension being

sufficient to provide proper bearing area.

The construction of the conduit wall be-
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neath the piers is the same as elsewhere,

except for the provision of keyways for

bonding and reinforcement ties.

The transverse girders between the piers

carry at their midpoints the skewbacks of

the intermediate arch ribs, which thus be-

came flying arches. These arches cannot

be brought to direct foundations, since

their center lines are above the roof spans

of the conduit. The springing lines of

arches in two adjacent panels on the inter-

mediate lines of ribs are at a common level,

so that their horizontal thrusts against the

transverse girder are balanced for equal

loading, while the vertical loads are car-

ried over to the two supporting piers. A
typical section of the transverse girders

is 3 X 7 ft.

The arch ribs are from 21,2 ft. square
to 2 ft. 9 in. by 3 ft. in section at the crown.
The 10-in. floor slab, with floor beams cast

integrally with it in T-section, is carried

on the arch ribs by direct bearing of the

beams near the crown and through 16 x 20-

in. columns elsewhere. On the outside

lines of arches there are solid spandrel

walls.

Over each line of piers there is a trans-

verse expansion joint in the floor, and here
the "T" floor beam is replaced by a deeper
simple beam on top of which the slab ends
slide freely. Here, also, vertical expansion
joints are provided in the spandrel walls.

One of these joints starts at the top of the
skewback of each arch and runs upward
along the' edge of the pedestal surmounting
the pier, the joint being concealed by an
offset in the rustication finish on the face

of the bridge.

Special Construction Details

On the curve above Eager Street, where
three tracks of the Pennsylvania Railroad
are crossed and provision made for a total

of five future tracks, the piers are built

on a skew of 40 deg., and arch spans of

variable length are introduced in the ad-

jacent panels. In these latter panels, the
arch rib on the outside of the curve is of
full span and the successive inner ribs are
of shorter spans down to about 30 ft.,

general view of viaduct—CURVE AND GRADE COMPLICATE CONSTRUCTION
From a copyright artist's drawing by Louis A. E. Plitt.

where straight beams ^\-> to 5 ft. deep are
substituted.

In the skew panels, the arch construction
is similar to that in the normal panels, but
the placing of the skewbacks is complicated

by the fact that the combination of curve
and grade in the bridge at this point gives

each a different elevation. Likewise, the

nine arch crowns in a panel are each at

different elevations. Four of the trans-

verse lines of piers affected by the curve
of the bridge line have X-bracing between
their three center piers, as shown in one
of the photographs. This is to take care

of the ovA-turning component of the arch
thrusts. On each of these lines of piers,

also, a buttress is placed against the outer

conduit wall to transmit the overturning
thrust to solid rock.

Just south of the curve there is a spe-

cial construction where the old Eager Street

stone arch remains intact within the new
viaduct. On each side, the new arches are

sprung from abutments of similar cross

section to the standard piers. The backs
of these abutments in turn bear squarely

against the side faces of the stone arch.

The transverse girder for the flying arches

is also required at these abutments, and
the thrust against it is transferred by short

heavy struts to a second parallel girder
built against the stone face so as to dis-

tribute the load over a large area.

Approach Section Between Retaining
Walls

The solid fill approach to the viaduct at

its lower end is between reinforced concrete
retaining walls running from zero to 15 ft.

in height. The wall proper has a thickness
of 20 in. and is reinforced as a beam be-

tween 30-in. bell-crank counterforts, 27 ft.

apart. Each counterfort rests upon 2V2 x
6-ft. piers and the end of the bell-crank

arm is tied into the top of the conduit.

At every alternate counterfort there is a
i/2-in. expansion joint extending down the
face of the wall and throughout the center

line of the counterfort, and concealed on
the face of the wall behind an offset in the

rustication.

To improve the appearance of- the via-

duct, the outside faces of the piers, arches,

spandrels and parapet walls are orna-

mented by rustication and paneling to

break the flat surfaces. A 2-in. chamfer

intermediate ribs supported by transverse girders—CROSS bracing at curved portion
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is used at the corners of piers and lower

exposed edges of arches, girders and floor

beams. All exposed flat surfaces are bush
hammered up to within 1 in. of edges and
corners, a ribbon of smooth concrete being
left there to improve the appearance and
to avoid chipping in hammering.
A special effort was made to bring the

stone of the body concrete to the surface,

so as to expose the dark faces of the stone

in bush hammering. For this reason, t"he

concrete was thoroughly tamped against

the forms from behind without spading.

The parapet was cast in place, with vertical

expansion joints at a maximum distance

of 14 ft., and its coping was cast on it in

sections 4 ft. long. After hardening, the

coping was flnished by rubbing with a car-

borundum brick.

Concrete Distribution the Principal
Construction Problem

In the construction of the viaduct, the

principal problem was the placing of con-

crete over such a large area with little

available working space on the ground
among the railroad tracks, cross streets

and other obstacles. Tower distribution

was adopted, one 205-ft. timber tower,

shown in the photograph, being erected at

Eager Street beside the old stone arch, and
a 180-ft. tower at Chase Street, 550 ft. be-

yond. Chutes from the first tower served

the entire section from the head of the

retaining walls, 370 ft. below it, to Chase
Street, 400 ft. above, while the second

tower served the remaining 500 ft. at the

upper end of the viaduct and also 150 ft.

below Chase Street. On account of the

cramped working space at the foot of the

tower at Chase Street, no concrete was
mixed there, but the concrete from the

Eager Street tower was delivered to the

Chase Street hoist, raised again and shot

ahead through the chutes.

One mixing plant thus served the entire

job, except for minor operations. It was
located beside the Pennsylvania Railroad

tracks at the foot of the Eager Street

tower, where some of the material was un-

loaded directly from the cars into a bucket

elevator which conveyed it to the bins.

The remainder of the sand and gravel was
hauled in motor trucks and dumped into

the bins, which were near street level. The
mixing plant was equipped with a 1/3-yd.

concrete mixer and both of the towers
with distributing systems. Hoist buck-

ets of 1/3-yd. capacity were used and the

hoppers at the heads of the towers were
capable of holding two or three bucketfuls.

The flow into the 10-in. three-quarter-

round chutes was controlled by a gate and
operator on the tower. It was found de-

sirable to maintain practically a constant

slow stream of concrete in the long chutes,

for which the gate control was essential.

To supply this concrete effectively, the

bucket hoist was speeded up by lagging
out the drum of the hoisting engine un-

til a round trip could be made in about 45
sec. The maximum rate of placing con-

crete was about 160 cu. yd. per day, since

the yardage in most of the sections was
relatively light.

At intervals of about 50 ft. along the

main chute, vertical outlets were provided
for connecting a secondary lateral chute
to reach intermediate points. This chute
was in two trussed sections, one suspended
between the connection and a secondary
cable line on 40-ft. towers, 40-ft. from and
parallel to the main line, and a second 50-

ft. section of chute swiveled at the point of

suspension from the secondary cable, so as

to reach any point on its radius.

Pouring Ribs and Handling Forms

The arch ribs were poured from the

crown so as to build up simultaneously on
both sides, and four or five in one panel

were usually finished in one day and the

remainder the next day. Timber arch cen-

HIGH towers and LONG CHUTE SERVED BY
A SINGLE MIXING PLANT

ters were used, three complete sets being
employed for the shorter arches and two
sets for the longer ones. The same centers

were used for the 57-ft. spans as for the
54-ft. spans, the two ends being lagged out
to fit. South of Eager Street, these cen-

ters were handled intact on rollers beneath
the arches and by a locomotive crane in

moving forward. North of that point, the
presence of railroad tracks prohibited this

method, so it was necessary to strip the
lagging from the trusses, of which there

were four to each rib, and to move the
trusses ahead by hand. They were then
reassembled in pairs and raised by a tri-

pod mounted on a flat car of 10-ft. gage.

The variable spans of the arches in this

neighborhood also made the dismantling
of the forms necessary.

Forms for the floor slab were supported
from the arch centers. The requirements
for striking forms called for the arch cen-

ters to remain in place 21 days, at which
time the pouring of the floor was permitted,

and then the floor forms were required to

stand 10 days. The arch centers were thus
in place about 30 days.

Class A 1:2:4 concrete was placed in all

parts of the structure above the founda-
tions, using either gravel or stone except in

the outer piers and arches, where trap rock

only was used. There were 14,000 cu. yd.

of this concrete, 4100 cu. yd. of which was
facing concrete. About 800 tons of square
corrugated bars made up the reinforcement.

The total contract price for the viaduct,

above the foundations, was $190,000. The
unit bid prices on the concrete were $8.90

per cubic yard for the general Class A and
$9.25 per cubic yard for facing Class A.

The Fallsway Viaduct was designed and
erected under the general direction of Cal-

vin W. Hendrick, chief engineer of the Bal-

timore Sewerage Commission, who was also

consulting engineer in charge of the
general Jones Falls improvement. Theo-
dore Wells Pietsch prepared the archi-

tectural treatment of the structure. The
work of design was under the immediate
charge of W. A. Megraw, and the con-

struction in charge of C. K. Allen. The
contractors were Claiborne, Johnston &
Company, of Baltimore, for whom Elliott

Van Devanter was supervising engineer.

Kansas City Tries Thin Brick

with Sand-Asphalt Surface
New Form of Vertical Fiber Block, Having 3-Inch

Depth, Used on 16,000 Square Yards

of Street

By CLARK R. MANDIGO
Assistant City Engineer, Kansas City, Mo.

IN NOVEMBER, 1912, the Western Pav-
ing Brick Manufacturers' Association

adopted a new form of brick block, termed
vitrified vertical fiber paving block. The
block is approximately 4 x 8V2 in. by from
2

1/2 to 4 in. in depth. The 4 x 81/2-1". faces

are wire-cut and laid as the wearing sur-

face, the lugs being formed by the die on
one side for the full depth of the block.

The association recommends the 3-in. depth
block for all medium and heavy traffic

streets, but manufactures 2V2. 3% and 4-in.

depth blocks to cover all classes of streets,

from country roads to heavy traffic city

streets.

Advantages Claimed

Some of the advantages claimed by the
manufacturers for vertical fiber brick may
be enumerated as follows:

1. The brick may be readily adapted in

depth to the kind of traffic street to be
paved.

2. The 3-in. depth vertical fiber is more
durable than the standard 4-in. repressed
block, because (a) a brick surface which
wears down 1 in. will be rough enough to

need resurfacing and the 3-in. vertical fiber

can sustain this wear without breaking as
well as the 4-in. repressed block; (b) the
non-repressed paving block is stronger and
more uniform than the repressed; (c) the
fiber of the clay, as it comes from the die,

is set vertically in laying the finished brick

in the street, thus decreasing liability to

shell or split; (d) a smoother surface is

obtainable than with any other form of pav-
ing brick, as all kiln marks occur on the
sides and not on the wearing surface; (e)

the square edges and reticuled surface make
the joint filler more durable, preventing the
brick from chipping and getting rough.

3. By the use of an asphalt filler and
surface carpet, all objections to brick pave-

ment on account of noise, color, etc., or dif-

ficulty with expansion are done away with.

The paving is less noisy, even with cement
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grout filler, on account of its greater

smoothness and close square-edged joints.

4. Although designed primarily for an

asphalt filler, the vertical fiber brick is

equally well adapted to cement grout filler,

and for both kinds of filler superior to the

round cornered repressed block.

5. In addition to the above advantages of

the vertical fiber brick over the standard

paving block or side wire-cut block, there is

the decrease in cost on account of decrease

in depth of subgrade, in amount of brick

material per square yard, in freight on the

material, and in labor of handling and lay-

ing, only 32 to 35 brick being required to

the square yard, instead of 41 to 44 of the

standard-sized blocks.

While these are the claims of the manu-
facturers, they have been so well substan-

tiated by service tests that nearly a million

square yards of vertical fiber brick were
laid in the western central States during
1914. The idea of laying brick flatways

originated, the writer is informed, with the

success of a 21/4 X 4-in. vitrified paving

brick laid flatways, making a 2i/4-in. depth

of wearing surface, on a street in Green-

ville, Texas. The pavement is cement
grouted and a close inspection recently

failed to reveal a broken brick, although the

pavement has been in use for 10 years and
is fairly well worn.
Kansas City, Mo., laid 16,000 sq. yd.

of 3-in. vertical fibers with asphalt filler

during the 1914 season. One of the streets

laid receives an estimated traffic of over 500

horse-drawn vehicles per day and has given

perfect satisfaction, the asphalt carpet be-

ing intact at the end of six months' wear.

Asphalt Carpet Wearing Surface

The writer considers the asphalt carpet

on top of the pavement an incident to an
economical method of filling the joints full

and not as an essential part of a good, dur-

able or satisfactory pavement. The asphalt

surface does, however, add to the desira-

bleness of the brick pavement for certain

classes of city streets, and if properly

placed can be maintained indefinitely at a

very small annual cost. The asphaltic ce-

ment used for filler should be of the best

quality, high in ductility and of a pene-

tration of not less than 80. It should be

applied very hot on the warm, dry, pave-

ment and brushed back and forth with rub-

ber squeegees until the joints are full, only

a thin coating being left on the surface.

The filling of the joints should follow

close behind the laying of the brick so as

not to allow fine dust to accumulate on the

surface and destroy the bond between the

brick and the asphalt. After the asphalt

has been applied, it should be sprinkled

with clean, coarse, dry sand. It is best to

roll this sand into the asphalt and broom
off the surface before throwing the street

open to traffic. Experience has shown that

the asphalt carpet will last from one to three

years. It may be maintained by applying

asphalt in the same manner or by the use

of California asphalt road oil as described
for macadam streets in Engineering Rec-
ord of Dec. 12, 1914. The rough reticu-

lar surface of the vertical fiber brick af-

fords an excellent bonding surface for the
asphaltic cement.

In recent specifications the writer has re-

quired that the vertical fiber brick be manu-
factured with lugs not exceeding Vs in. in

height, his idea being to use an asphalt
filler on a close-jointed brick pavement.
The narrow joints make a smoother, easier

riding pavement with a minimum chance
for chipped edges. Vitrified brick are never
true enough to form but that the joints in

a lugless pavement will be wide enough to

receive the liquid asphalt, or cement grout.

Abrasion Test Requirements

In drawing the specifications for 3-in.

vertical fiber paving brick an allowance of

2 per cent was made for the square corners

and the brick was reqsftred to show 24 per

cent or less abrasion loss in the rattler.

From a large number of comparative tests

made at various manufacturing plants and
from tests made on brick furnished for con-

tract, it appears that such an allowance is

not necessary from the standpoint of the

manufacturer. About the same percentage
of the kiln can be furnished under a 22 per

cent test for the wire-cut brick as a re-

pressed block under the same test. Since

the square corners are a disadvantage in

the rattler test, the conclusion is that a

harder, tougher brick can be made of the

vertical fiber type at no increased cost. The
average loss for the 575,000 vertical fibers

laid in Kansas City in 1914 was less than
22 per cent on a 24 per cent specification,

the brick coming from three different Kan-
sas plants. Where 2% -in. depth block are

used the requirement should be 24 to 26

per cent to allow for broken brick in the

rattler, while a 21 per cent specification on

a 4-in. depth block can be filled without

trouble.

In cost the vertical fiber 3-in. block has
shown a saving of 15 to 20 per cent over

the 4-in. repressed block. The 4-in. depth
vertical fiber with asphalt filler costs a
little less than the 4-in. block with cement
grout filler.

The vertical fiber brick have become very
popular in the western central States. The
pavement is certainly more pleasing in

appearance, smoother and less noisy than
the repressed block. The brick have supe-

rior wearing qualities and there is no doubt
but that the pavement will be more durable.

The use of a brick less than 3 in. in depth

is not advisable, except on streets where
there is little travel, until the life of a 3-in.

brick can be more closely determined. It

is the writer's opinion, however, that a 3-in.

vertical fiber brick will give as long service

and be a better pavement during its life

than the 4-in. repressed b^ock. To those

engineers who prefer a bituminous filler for

brick pavement the new brick should espe-

cially appeal. On account of the square

edges to the brick, a cement grout filler will

not have a feather edge body at the top of

the joint and will consequently not chip out

as readily.

The vertical fiber brick of proper depth

appear to be a valuable addition to the ma-
terials used in paving country roads, streets

in towns, or outlying streets in cities, and

at the same time an important improve-

ment over the old repressed brick block as a

city pavement for heavy traflnc streets.

New Design Proposed to Protect Points on

New Jersey Shore from the Sea
Chief Engineer of Harbor Commission Recommends Heavy Box-Like Sand-

Filled Timber Bulkhead with Sloping Face and Special Anchorages

AS A RESULT of a study of the most

successful forms of coast protection in

England, France, Holland and elsewhere,

and of the weaknesses developed in the ex-

isting works along the New Jersey coast

by the severe storms of the last two years,

B. F. Cresson, Jr., chief engineer of the

New Jersey Harbor Commission, has pre-

sented a design for a radically different

type of bulkhead from any yet used in that

State. The design was prepared to meet

the specific needs at Longport, a short

distance south of Atlantic City, and at

Stone Harbor, farther south. Features of

the bulkheads proposed are a sloping in-

stead of a vertical face; a projecting lip

for further lessening the impact of heavy

waves; a tight box-like cross-section be-

hind the bulkhead filled with sand to pro-

vide weight, and an apron at the toe with

anchorages formed by inverted piles.

Groynes at intervals, so designed as to

permit building up with planking as the

beach rises, are a part of the plan.

Details of bulkhead and groyne are

shown. In his report to the commission

Mr. Cresson explains the design and the

reasons therefor. His conclusions and

recommendations are presented practically

in full.

Bulkhead

Giving consideration to the conditions at

Longport and Stone Harbor, to the opinions

of the mayors of these boroughs, their engi-

neers and superintendents, and to the

studies which have been made of what has

been accomplished in protecting the sea

coast at other points, a bulkhead has been

designed of timber with the face inclined

to the vertical and with certain of the

walings on the outside so as to break up

the receding waves and thus minimize the

scour. A tight platform has been planned

behind the top of this bulkhead in order

to protect its back from the water. It

would be most desirable to give this bulk-

head weight by piling in it large quantities

of riprap and heavy stone, but the cost of

stone at Longport and Stone Harbor is very

great and we have sought to obtain the

same results in another manner. A plat-

form has therefore been added near the

bottom of the bulkhead on which sand is

to be piled and thus add its weight to the

bulkhead to aid in preventing its overturn-

ing. This platform is perhaps a novelty

in this type of bulkhead construction, but

it has been used in some of the bulkheads

in New York City, and in some of the

works recently constructed in Boston

harbor.

Means must be found to add weight to

this structure, otherwise it will be over-

turned and lifted in the same manner that

many of the bulkheads have been lifted and

overturned along the New Jersey coast in

the recent storms, and with a stout reliev-

ing platform of this type the writer be-

lieves that this difficulty will be overcome.

In order further to safeguard against

the possibility of underscour, sheet piling

is recommended from the toe of the apron

to a depth of 8 ft. It seems unlikely that

there will be sufficient erosion to get below

the toe of the apron, but in case this does
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Boardt^ iibout 22' wide.ti^ fha-.e"slope I

BULKHEAD WITH BELIEVING PLATFORM, SLOPING FACE AND SPECIAL ANCHORAGE

occur, sheet piling will be found most use-

ful in protecting the bulkheads.
Cross bulkheads are also to be placed

ever>' 24 ft. so that in case the bulkhead
is breached at any point, the sand will be
retained on the relieving platform, except
in the particular section which is breached.
Without these cross bulkheads the effect of
a breach might be to wash out the sand
over a considerable length of bulkhead and
therefore endanger it.

Groynes

In addition to this form of bulkhead a
timber groyne has been designed which it

is believed, in conjunction with the bulk-

^

lobe addedOS beach rises

Plan

head, will tend to build up a beach. This
general type of bulkhead and groyne con-
struction appears to be applicable to the
conditions at both Longport and Stone Har-
bor. These groynes are designed to be
built 2 ft. above the level of the beach as
it now exists. Provision is made so that
they may be added to as the beach rises,

and the planks that are added, to increase
the height of the groynes, are compara-
tively light, so that in the event of the
beach being eroded to any appreciable ex-
tent during heavy storms this planking will
be broken and destroyed before the pile
supports; the purpose beiiig that if any-
thing is to be destroyed by the force of the

waves, this planking which can
easily be replaced, will be the
first to go, and will thus relieve
the strain on the pile supports.
At Longport it is recom-

mended that the groynes be
built from the face of the bulk-
head to low-water mark and
they should be spaced 300 ft.
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apart. At Stone Harbor, where there is a

bar that is almost bare at low water a short

distance outshore of low-water mark, it is

recommended that the groynes be extended

out to this bar, which will probably then be

brought inshore.

Precautions

It is inadvisable to construct a boardwalk

outshore of the bulkhead. This at best is

a light structure and is easily carried away,

and the materials composing it act as bat-

tering rams to aid in the destruction of

the bulkheads. The platform behind the

bulkhead adapts itself very well as a board-

walk.

It will be necessary to protect the ends

of these bulkheads by building return bulk-

heads sufficiently inshore so that the water

may not get behind the bulkhead at their

ends.

It will probably be desirable to use creo-

soted timber in certain parts of the bulk-

heads ; this, of course, will increase the cost

of construction, but owing to the activity

of the teredo in these waters, creosoted

timbering, where it will be exposed to the

attack of the teredo, will probably be found

economical in the long run.

These bulkheads and groynes have been

designed with a view to reduce to a mini-

mum the annual maintenance charges, and

it is believed that if the structures are

built in accordance with the plans and
recommendations they will last for many
years without any considerable cost for

maintenance. Should any waling or plank

on the bulkhead become damaged, however,

it should be promptly repaired; a tight

structure is necessary in order to retain the

sand, and the replacing from time to time

of an injured plank or waling may result

in the saving of the structure which might
otherwise be seriously damaged by the loss

of sand through a break in the face.

Panama Slides Have Made Oper-

ating Costs Exceed Receipts

TOLL EARNINGS of the Panama Canal
for its first eight months of operation,

from July 1, 1914, to March 1, 1915, fell

short by $261,098.09, or nearly 10 per cent,

of expenses due to operation and mainte-

nance, according to figures presented by

the "Canal Record." These expenses were

$2,595,613.33, while the toll receipts were
only $2,334,515.24. Of the expenses, how-
ever, $1,012,695.39 is attributed to the re-

moval of such slides as have occurred since

July 1, 1914. This does not cover the work
at the Cucaracha slide, which has been

charged to operation, as the channel was
not clear at the time of opening the canal

for traffic.

For the month of March the tolls were
$560,784.96, while the operating and main-
tenance costs, not yet summarized, are esti-

mated at $425,000. Thus the loss is re-

duced to about $125,000, or 4 per cent, for

the first nine months.

Section A-A

DETAILS OF GROYNE—NOTE PROVISION FOR BUILDING UP AS BEACH RISES

Horse-Drawn Vehicles on Chicago's
principal downtown streets have decreased
approximately 20 per cent since 1907, while
motor vehicles have increased 600 per cent
in a similar period. The total number of

vehicles of all kinds has increased 11 per
cent. These figures were compiled from
traffic censuses taken each year by the Chi-
cago Citizens' Street Cleaning Bureau.
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Results of Recent Tests of Steel Columns
Presented and Discussed

Early Permanent Set and Effects of Varying Area and Form
Indicated by Experiments Conducted at Bureau of Standards

ALTHOUGH the results for only a

relatively small number of the elabo-

rate series of tests of steel columns
now being conducted at the Bureau of

Standards in Washington for the Ameri-
can Railway Engineering Association and
the American Society of Civil Engineers
are available, certain definite tendencies

indicated by these results should be given
general consideration. Similar sections of

a given series show relatively small varia-

tions for changes in area, but when a large

change is made in the make-up of the sec-

tion, and hence in the radius of gyration,

although the length ratio be kept the same,
a striking decrease in strength for larger

areas is obtained. The following discus-

sion of data published in the American
Railway Engineering Association's Bulletin

173, and in the progress report of the com-
mittee of the American Society of Civil

Engineers presented at the annual meet-
ing in January gives details of some of

the results of these tests. This discussion
embraces also the results obtained for one
large column tested for the New York Cen-
tral Railroad, and reported in the above-
mentioned Bulletin 173.

General Program and Specifications

Two complete series of tests, each con-
sisting of 144 columns, are being conduct-
ed simultaneously for the committee on
iron and steel structures of the American
Railway Engineering Association and the
committee on steel columns and struts of

the American Society of Civil Engineers.
These committees have worked in close

collaboration. The U. S. Government is

furnishing these columns, also eighteen
columns of Bethlehem and eighteen col-

umns of Carnegie H-section, and is con-
ducting the tests at the Bureau of Stand-
ards in Washington, using the 2,300,000-lb.

Emery testing machine.
The types of sections, sizes, radii of gy-

ration, etc., used in these series are fully

described in the sources referred to, al-

though the sectional areas for the future
tests in the railway association series are
not given. All of the columns of the series
for the American Society have been fabri-
cated, and more than half tested, while
only eighteen of the other series have been
fabricated and tested. These two series
are each composed of eight types of sec-
tion; for each type eighteen columns are
tested, three exactly alike for each of three
different length ratios (50, 85 and 120)
and two sections for each, a light and a
heavy section. The variation in length
ratio is obtained by keeping the make-up
of the section constant and changing the
length. The radii of gyration of these col-
umns varies from 2^ in. to nearly 3 in.

The A. R. E. A. specifications were used,
supplemented, however, by rigid require-
ments of the committee of the American
Society requiring gilt-edged workmanship,
absolutely true dimensions, perfect
straightness, exact punching, reaming
after being assembled, facing of ends at
exact right angles, and rigid limits in
chemical composition. The desired ulti-
mate strength for test specimens was 60,-

000 and the yield point was 38,000. The
fabrication of the eighteen columns for
the railway association ^as not altogether
up to this especially high standard, but
represents first-class shop practice. It

was found that the heads and bases had
to be scraped, and that the channels were
not in complete bearing on the base plates,

but closed into full contact at the applica-
tion of loads of from 1000 to 5000 lb. per
square inch.

Method of Conducting Tests

The tests were conducted by beginning
at an initial load of 1000 lb. per square
inch and making successive application

ing and lines of scale were carefully noted.

The exact cross-sectional areas of the col-

umns are determined by weighing, deduct-

ing rivet heads and using the specific grav-

ity. It was found that in some cases the

variation between the actual and the nom-
inal section used in designing was as high
as 4 per cent, though generally within 1 to

3 per cent.

Results of Tests

The accompanying table gives the values
for approximate average elastic limit and
for average ultimate strength, so far as
these are available, and the areas and types
of columns tested. There are included in

this table, for comparison, the results of
previous tests of steel columns as given in

the progress report of the American Soci-

ety committee in Vol. 66 of the Transac-
tions, the allowable unit stress by the A. R.

E. A. specifications and the corresponding
factors of safety. One typical average
stress-strain diagram is also shown as plot-

Ateraob Results of Tbats on Steel Colouna

Len^h
ratio

50

50

52

Average
area,
sq. in.

9.32

12.50

64.92

Type of
section

I I

Number
tested

Series

A.R.E.A.

N.y.C.R.R.

Elastic
limit

22,000

Allowable by
Ultimate A.R.E.A. spec,
streneth lb. per sq. in.

38,460

37,210

30,760

12,500

12,360

Factor of
safety

3.1

3,0

2.5

85
85

120
120
120

9.38
12.00

9.47
12.34
10.65

'D
3
3

3
3
2

A.R.E.A.

A.3.C.E.

25,066*

26,000*
25,000*
23,000

34,000 1

34,3.30 /

33,000 1

30,800
28,640

10,050

7,600

3.4
3.4

4.3
4.0
3.8

Older Tests Re ported in A.S.C.E. Tramactiom, Vol 63

45 15.80 1

C. P. Buchanan
19,000 31,680 13,250 2.4

46 29.36
n ir

1 25,500 30,640 13,180 2.3

50

75

7.33

7.30

Beth. H.

Beth. H.

3

3
Watertown .\rsenal

27,000

27,300

28,870

28,880

12,500

10,750

2.3

2.7

81 17.44 2 J. A. L. WaddeU 21,300 30.530 10,330 3.0

83 14.90
-LJ-

2 33.390 10,190 3.3

C. P. Buchanan

97 14.20 JL 1 12,600 27,800 9,210 3.0

100
125
150

7.27
7.27
7.30

Beth. H.
Beth. H.
Beth. H.

3
3
3

Watertown .Arsenal
27,300
26,000
23,560

9,000 -

7,250
5,500

3.0
3.6
4.3

*For one only

and removal of load up to unit stresses of

5000, 10,000, 15,000, 20,000 and 25,000 lb.

Complete and elaborate strain measure-
ments for local deformations were taken,

.

and above 15,000 lb. per square inch at

unit-stress intervals of 1000 lb. For one
column reported by the committee of the
American Society the effect of time at high
unit stresses was noted by repeating the
strain measurements at the same load after

varying intervals up to 70 min. Above
the 25,000-lb. unit stress definite "flow" of

metal was obtained, and at 27,000 lb. an
increase in strain which would correspond
to a unit stress of about 740 lb. was noted
for the 70-min. interval. This column
failed at a unit stress of 28,700 lb.

Strain-gage measurements along the
length of the column are made at the center

and near both ends, and in each case at

the four corners and at the center of the
webs and flanges. Deflection observations

were made for both directions at the cen-

ter of the column. First evidences of scal-

ted by A. W. Carpenter, assistant valuation
engineer and formerly engineer of struc-

tures of the New York Central Railroad,
for the large-size column tested for that
road and reported in the A. R. E. A. Bul-
letin. Only three other such diagrams for

these tests are available, and in general
they show similar characteristics. The re-

sults of the tests on specimens from com-
ponent material used in the New York
Central column show an average yield point
of 38,100 and ultimate strength of 59,400
lb. per square inch, therefore the lower
ultimate strength for this large column
cannot be due to low strength of the com-
ponent material, though it may possibly
be due to workm.anship. This column, of
about 65-sq. in. section, gave a lower
strength by about 23 per cent than the
average obtained for small sections having
practically the same length ratio. Similar-
ly, comparing the average results of two
series of columns for Ir of 120, it is found
that one set gave about 11 per cent less
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than the other, although the areas were
about the same, and only the form of sec-

tion was variable.

Apparently greater precision in measure-
ment of strains seems to indicate perma-
nent sets at unit stresses between 5000 and
10,000 lb. It should be noted in this con-
nection, however, that these small sets

would be explained if there should be an
uncompensated difference in temperature
of 1 or 2 deg. Fahr. between the column
and the 150-in. measuring bar. The re-

peated-increment method of applying the
loads in these tests makes it practically

difficult to fix an elastic limit and almost
impossible to note any yield point, and
shows a definite tendency toward more
nearly elastic variation for the later appli-

cations of load.

Variations in Local Strains

The strains measured at various points
of the cross-section and at different posi-

tions along the length of the column give
values fairly consistent with the average
unit stress, although at higher intensities

(say, about 15,000 lb. per square inch)

they become variable across the section,

showing the effect of ending stress. At
the unit stress mentioned, these differ-

ences in local strains correspond to unit

stresses of about 2000 or 3000 lb. and they
increase to as much as 6000 or 8000 lb. per
square inch for fibers at opposite corners of
the section at unit stresses of about 25,000.
Erratic and anomalous results were ob-

tained for lattice bar stresses, which were
generally found to be rather low.

In comparing the values for large and
small sections of the same type it is found
that the larger and more stocky sections
give lower ultimate strength for two cases
by 3 per cent and 7 per cent. No exten-
sive study of the varying results of the
strain measurements has yet been made
for publication except by A. W. Carpenter
for the single large New York Central
column. In many respects, however, his

conclusions seem to agree with the small
amount of complete data available for the
more important series, and are therefore
abstracted as follows:

Permanent sets occurred at the loading
of 5000 lb. per square inch, although no
very appreciable set was found even at
10,000 lb. per square inch. The limit of

XOOOr

true elasticity is raised by the successive

loadings, the diagram for the last loading
showing a practically straight line and
practically constant modulus of elasticity

up to 25,000 lb. per square inch, but at the
expense of a considerable permanent set.

In testing the remaining columns it is

thought that it would be advisable to have
the loads of various intensities repeated,

without increasing, to see if there is an
accumulative permanent set.

Stresses Corresponding to Local and
Lattice-Bar Strains

It appears that the stresses in the col-

umn corresponding to the 10-in. gage meas-
urement (using E = 29,500,000) are al-

most all higher than the average load on

the column. It is notable that the maxi-
mum 10-in. compressions occurred in the

vicinity of one or both of the diaphragms
at about the third points, whereas it would
seem natural to look for the maximum at

the center of the column. The gage meas-
urements in the lattice bars are very

erratic, some of the greatest changes tak-

ing place at the smallest loads. The great-

est recorded change is for a loading of 9000
lb. per square inch, and corresponds to 6500
lb. unit stress. It is noteworthy that the

adjacent bars both carry compressive
stresses in most cases, and that it is rather

exceptional where one bar shows compres-
sion and the adjacent one tension.

Practically all of the columns reported

appear to have failed as a whole and not

locally, and were evidently designed prop-

erly to develop the full strength of the

sections.

Credit for the thorough and scientific

manner of conducting these tests should

be given to Dr. G. R. Olshausen, engineer-

physicist in charge, and to Dr. S. W. Strat-

ton, director, of the Bureau of Standards
at Washington. W. H. Moore is chairman
of the sub-committee of the American Rail-

way Engineering Association, and Austin
Lord Bowman is chairman of the committee
of the American Society of Civil Engineers.
The test of the New York Central column,
which is one of a small series being car-

ried out under the direction of A. W. Car-

penter, is reported through the courtesy of

George W. Kittredge, chief engineer of the

New York Central Railroad for the lines

east of Buffalo.

Tall Concrete Poles Have Given

Nine Years' Service

TWO reinforced-concrete poles, each 150

ft. high, shown in the accompanying
photograph, have been in service over the

old Welland Canal at St. Catharines, Ont.,

for 9 years. Canal rules required a stand-

ard clearance of 150 ft. When examined
recently by a representative of this journal

1
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concrete poles 150 feet high

they were found, so far as could be seen

from the ground, to be in excellent condi-

tion, showing no sign of distress. They
were designed for a horizontal pull at the

top of 2000 lb., and the steel was consid-

ered at this pull to be stressed to its highest

permissible limit, 30,000 lb. per square inch.

The reinforcement at the bottom consists

of four 21/2 -in. round rods—pins they might
more properly be called were their length

less. These are decreased in diameter as

the stress decreases, the diameter at the

top being % in. The concrete is a 1:5

mix, using gravel. Turnbuckles are used

to join adjacent lengths, the ends of which
are upset. Each pole weighs approximately

40 tons, and was erected with timber shear

legs, 96 ft. high, hitches being taken at

three points, and the poles were hoisted in

a manner similar to the gaff in a sailing

vessel. The poles were cast by the Con-

crete Pole Company, Ltd., of St. Catharines,

and were designed by and erected under the

supervision of J. L. Weller, now engineer-

in-charge of the Welland Ship Canal, who
patented these poles.

.20 .25 .30 35
Mean Compression in 288 Inches

M .45 .50

TYPICAL stress-strain DIAGRAM FOR LARGE BUILT-UP COLUMN
Aa plotted by A. W. Carpenter. Computed values of coefflclent of elasticity, E, are based upon average

unit strain in 288 in., after subtracting Initial value of permanent set

Time-Consuming Chemical Determi-
nations have been cut to a minimum at the

purification plant at Columbus, Ohio. It is

the belief of the officials that only such tests

as give assurance of the purity of the water
and assist in properly treating the water
should be made a part of the routine sched-

ule. Such tests as nitrogen, free and al-

buminoid ammonia, nitrates and nitrites

and the determination of dissolved oxygen,

oxygen consumed, and complete mineral

analysis serve to advantage only in special

cases.
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General Practice in Sand Testing
Outfit and Methods Used in Denver Laboratory—Requirements

for Acceptance by Board of Water Supply of New York

rriHE two articles which follow, though

Ji 'not closely related in the manner of
treatment of the subject, are concerned
with the practice in testing sand for use
in concrete construction in two large cities.

The first article describes the inexpensive
apparatus used and the details of methods
of testing sand as devised for the engineer-

ing department of the city of Denver about
two years ago. The second article dis-

cusses the test requirements for acceptance

of sand used by the Board of Water Sup-
ply of New York, and concludes with a
series of condensed statements of the re-

sults of laboratory experience in making
nt'Ore than 1500 tests of various sands.—
Editor.

Sand Testing at Denver
By E. B. VAN DE GREYN

Consulting Engineer, Houston, Texas

DURING the fall of 1912 the writer,

while in employ of the city of Denver,
established for the engineering department
a cement and sand testing laboratory. Due
to shortage of funds and because the test-

ing had to be started on short notice, the
laboratory was equipped with inexpensive
apparatus that could be purchased from
the supply houses in Denver.
Any engineer already possessing a ce-

ment-testing outfit should be able to equip
for sand testing with light expense. In
addition to the apparatus used in cement
testing, the following is required:

One sand sieve No. 4; one each of Nos.
10, 20, 30, 40, 50 and 100, each with cover
and bottom; six glass jars with rubber
stoppers; three 500-cu. cm and three 100-

cu. cm conical graduates (it is possible to

do with fewer of these) ; one 500-cu. cm
cylindrical graduate; twelve metal molds
for 2-in. mortar cubes; one glass plate 15 x
15 X % in. ; one Bunsen burner ; one stand-
ard; one water bath; dishes for drying and
heating, and a quantity of standard Ottawa
sand.

Details of Tests

In the tests described all sands were
first screened on the No. 4 sieve to remove
large particles. The tests were then con-
ducted as follows:

1. Determination of Amount of Dirt and
Organic Matter in Sand.— (a) Where a
determination of the amount of dirt and
organic matter together was required, the
sand was freed of moisture by spreading
in a thin layer in sunlight and leaving un-
til dry, or by means of a steam bath. The
sample of sand was then weighed and
washed thoroughly with successive wash-
ings, care being taken to give the fine sand
a short time to settle before pouring oif

the dirty wash water. The sand was then
dried thoroughly and weighed again, and
the difference in weight gave the weight
of dirt and organic matter.

(b) Where the dirt and organic matter
•were to be determined separately, the
sample was freed of moisture as described
above and weighed. The sand was then
heated so as to drive off the organic matter
and weighed. The sample was washed
thoroughly as before, after which it was
dried and the weight obtained. The

amounts of organic matter and of dirt were
then determined.

The method of determining the dirt and
organic matter by evaporating the wash
water and weighing the residue and then
weighing again after heating the residue
to drive off the organic matter was tried,

but was replaced in most cases by the
method described above. There were re-

moved from the sand sample before test-

ing any small pieces of wood or leaves
which would not affect the strength of
mortar or concrete.

2. Gradation of Sand.—The sample of
sand was freed of its moisture as described
in test 1, and the weight of dry sand de-

termined, after which the sand was put
in the nest of sand sieves, starting with
the 10-mesh. The weight of sand retained
on each sieve and that passing the 100-

mesh sieve were secured and the total

weight was checked against the original

total weight, This gave data for plotting

a curve showing the percentage of sand
passing each screen and made it possible

to determine the uniformity coefficient. It

also showed whether there was an excessive
amount of fine material in the sand. (If

the sand is reasonably dry it is not neces-
sary to dry it as mentioned above. The
only reason for drying at all being to
make the screening easier.)

3. Voids in Sand.—A definite amount of
water was measured in one of the conical

graduates, usually 100 cu. cm. Sand and
water were put alternately into the 500-cu.

cm cylindrical graduates in small quantities

so that the sand voids were filled as the
sand was placed in the cylinder. In this

way air pockets were avoided. The sand
was dropped into the cylinder, but did not
pass through the water, thus avoiding
stratification. As it was dropped into the
glass it was allowed to slide down the side

to avoid packing. When 100 or 200 cu. cm
of sand were in place just enough addi-

tional water was poured in to bring the
water level with the top of the sand. The
reading at the top of the sand gave the
volume of loose sand. The amount of

water left in the conical graduate sub-
tracted from the original reading indicated

how much water was used to fill the voids

in the sand. The percentages of voids in

the loose sand was then easily calculated.

The graduate containing the sand was then
jarred until the sand would settle no fur-

ther, leaving free water above the sand.

Additional sand was dropped into the cyl-

inder and the jarring was continued until

enough sand had been added to bring the

water and sand again to the same level,

after which the surface of the sand and
water was read again, giving the data

necessary to determine the voids in the

packed sand.

4. Compression Tests.—Two-inch cubes

were made and crushed at 14 and 28 days in

the compression machine at the School of

Mines, Golden, Colo. Mortar of 1:3 mix
was used throughout. Not less than three

cubes for each age were made for each

sample of sand tested. The sand was
screened over a No. 4 sieve to remove
coarse particles. A number of cubes were
made with standard Ottawa sand in order

to compare with them the crushing strength

of cubes made of the samples of sand to be
tested.

The amount of water used with each
sand tested was that necessary to make
the mortar in each case as nearly as pos-
sible of the same plasticity as the Ottawa
sand samples. The sand tested was not
dried but contained natural moisture so as
not to remove any dirt coating the grains,
which might affect the strength of the
mortar. The same cement was used for
all sands and for the Ottawa sand mortar
briquettes.

5. Tensile Tests.—Mortar briquettes for
the tensile tests were made in the same
numbers and in the same manner as for
the compression tests, and were broken in

7 and 28 days. In making these tests a
test was made on each sand screened over
a No. 10 sieve, all other conditions being
the same as for sands passed over the No.
4 sieve. In all cases it was found that the
sand screened on the No. 10 sieve showed
less strength than the same sand screened
through a No. 4 sieve.

6. Microscopic Tests.—The natural sand
was examined under a microscope and note
made of the shape of the sand grains,

whether the grains were coated with im-
purities or were clean, the character of
the grains, and the presence of foreign
matter such as mica, wood or the like.

The writer believes that on any job
where it is worth while testing the cement
it is also worth while testing the sand. For
those who do not care to make all of the
tests, because of the amount of equipment
needed or because the job would not war-
rant the purchase of complete equipment,
tests 1 and 2 and probably 3 would be
of great value in judging the sand, 1 and 2
generally being more important than 3.

Sand Testing at New York
By CHARLES M. MONTGOMERY

Inspector in Charge of Physical Tests, Laboratory

of Board of Water Supply, New York City

SAND submitted for test in the labora-

tory of the Board of Water Supply is

subjected to the following tests

:

A sufficient quantity is dried and a me-
chanical analysis made of all material pass-
ing a No. 4 sieve. If any appreciable quan-
tity is retained on this sieve it is noted and
recorded as coarse aggregate. Fine aggre-
gate is accepted if not more than 75 per
cent passes the No. 16 and not more than
50 per cent the No. 50 sieve.

A determination of the weight is made
either by the use of a box having a capacity
of 1 cu. ft. and a Fairbanks scale having a
beam graduated to 0.01 lb., or a graduate
of 1000 cu. cm capacity and a balance
weighing to 1 gram. The weight per cubic
foot by the first method is of course direct.

By the second method 62.4 W is the weight
per cubic foot, W being the weight of sand
in kilograms. In each case the determina-
tion is made on loose measurement, the

sand being neither tamped nor shaken.

Either method may be used with safety,

as they check within 0.5 lb.

Specific gravity is determined by the

Jackson apparatus, two determinations be-

ing made for a check. Results of these de-

terminations must check with 0.02 or the

determinations are repeated until they do
check.

The percentage of voids may be readily

calculated from the weight per cubic foot



552 ENGINEERING RECORD Vol. 71, No. 18

W and the specific gravity S. Voids in

per cent of total volume =
100 (62.4 S—T»^)/62.4 S

Compressive mortar tests are made with
each sand, six at 28 days and six at 3
months, 2-in. cubes of 1:3 mix being used.

If the 28-day test gives 1000 lb. the sand
may be accepted. If it falls below 700 lb.

it is rejected. If it falls between the above
values the material is held to await the

result of the 3-month test, and if the re-

sult does not fall below 1300 lb. the aggre-
gate is accepted.

In making compressive mortar tests the

proportions used are 1 :3 for a sand having
a specific gravity of 2.67. When the sand
is of a different specific gravity, say, 2.70,

the proportion of sand is determined by
the equation 3/x = 2.67/2.70, the result be-

ing the absolute volume corrected to a

specific gravity of 2.67.

Many density tests have been made, but
when the apparatus is available for making
compressive tests density tests are un-
necessarj".

General Notes on Sands

The following are some notes on sand
gathered from our laboratory experience,

covering more than 1500 tests:

The mineralogical character is unim-
portant so long as the grains are hard.

nothing objectionable in any considerable

quantity. This can be seen by the exam-
ination of a sample under a strong lens.

The "dirt" is frequently seen to consist of

clean, hard particles.

Fine sands make a larger volume of

mortar than coarse. More water is re-

quired in the mixing. Some fine sands are

favorably graded and give good results in

strength. Fine sands favor impervious-

ness in mortar and concrete. Natural

sands of which about 70 per cent pass the

No. 16, 30 per cent the No. 50, 6 per cent

the No. 100, and 2 per cent the No. 200

sieves, give impermeable mortar in pro-

portions as lean as 1 :3 under 40 lb. pres-

sure. Other analyses differing much from

the above give good results, even in pro-

portions 1:4 or 1:5, but sands so graded

seldom exist in nature.

Where screenings and very coarse sand

are used, the roughness and low density

of the concrete may usually be overcome

by using a larger proportion of the sand

or screenings, and reducing the coarse ag-

gregate correspondingly.

Experimental Mississippi River Levees Indicate

Possibility of Eliminating Seepage
Embankments Faced with Concrete and Provided with Sheet Piling at

Toe Stop Flood Waters That Penetrate Larger Dikes of Standard Design

By MAJOR C. O. SHERRILL
Corps of Engineers, U. S. Army

FOLLOWING the excessive seepage that

occurred through the standard Missis-

sippi River levees during the great floods

of 1912 and 1913, experimental work was
undertaken with a view to determining

whether a smaller section levee protected

with gunite over its face and with interlock-

that any thoroughly saturated levee, no
matter how large its section, is useless as

a means of protection.

Experimental Levee Sections

The proposed protection work has been
completed as follows : A levee 1276 ft. long.

. .
BankLine, Aug. 7,1913

x^:: "^v:^

Main Levee
12' high
lO'Crown
l-35lopes

Wooden Sheet Piling

20'deep ^2"Boringi
^

\ 20'deep
.1

—

a 1 L A,

Monolithic

Concrete
2"thicl<

\Gunite Concrete
2" thick 18'high

5'Crown
1:2 Slopes

experimental levee sections were built around two sides of a basin which was afterward pumped full

The black sands of the Hudson River val-

ley are less "shaly" than they look. The
grains are chiefly from the sandy, hard
strata of the sandstone and shales.

The grading of sands is very important.

Very fine sands may be used, but it is

necessary to use an excess of cement.

Sands having grains laminated by cleavage

or mica planes give low-strength mortar,

particularly in compression.

Artificial sands as ordinarily crushed
give high strength tests. This is due chief-

ly to their coarseness and favorable grad-

ing. Used alone, they give hansh, rough
concrete, lacking sufficient plasticity to

work well in filling forms.

Mixtures of natural and artificial sands
work well. Half-and-half mixtures are

usually sufficiently plastic in concrete and
give higher strength than the natural sands
alone.

Many sands which look dirty contain

ing sheet piling extending 8 or 10 ft. deep
at the foot of the levee would not decrease

the percolation of water through the levee

so as to keep it dry for the average period
of highest flood namely, from 30 to 40 days.

The writer undertook these experiments
with the idea that the protection of levees

in this way would add largely to the fric-

tion of the water flowing through the levee,

due to the necessity of Its passing over the
longer path around the bottom of the sheet

piling and upward toward the surface
against gravity and frictional resistance of

the soil; and that for the period during
which levees are subjected to the pressure
of flood water this increased resistance to

percolation would probably delay the rise

of the seepage plane sufBciently to allow the
levee to remain dry until the danger was
passed. It has been thoroughly demon-
strated, moreover, that a dry levee of any
size practicable to build is a safe levee, and

running around two sides of a basin as

shown in the plan, was built in the rear

of the main line to form a basin in which
water could be impounded. The upper wing
is full standard section with banquette and
no additional protection; a length of 382 ft.

is standard section without banquette, with

slopes 1 on 3, and with 4-in. concrete and
20-ft. sheet-pile protection; the remainder
has a 5-ft. crown and slopes of 1 on 2, with

2-in. gunite and 20-ft. wood interlocking

sheet-pile protection. A length of 50 ft. has

concrete and interlocking steel-pile protec-

tion, placed at the expense of the Lacka-
wanna Steel Company to test its new ll-lb.

steel interlocking piling. Except for this

50 ft. of steel piling, the remainder, 857 lin.

ft., was of interlocking heart pine type,

5y2 in. thick, driven 20 ft. deep.

This piling proved easy to drive, as there

was no tendency for the piles to drift, either

at top or bottom, due to the interlocking.
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CONCRETE WAS PLACED IN SEVERAL WAYS ON FACE OF EAST LEVEE

Practically all of the piles were driven to

full 20-ft. penetration with an average of

twenty blows per double pile. A drop ham-
mer weighing 2350 lb., with a fall of 12 ft.,

was used. There had been previously used

by the Fourth District office various types

of wood piles for levee protection, includ-

ing Wakefield, dovetail, interlock, spline,

crown, and tongue and groove, but none of

these can compare with the standard inter-

locking type, patented by the Alexandria
Lumber Co., Alexandria, La., as to ease of

driving and water tightness.

Concrete Facing

On the surface of protected portions was
placed either ordinary concrete ( 1 :3:5) 4 in.

thick or "gunite" 2 in. thick. The gunite

was placed on a levee of small section to

give it as severe a test as possible in com-
parison with the ordinary concrete. The
largest section levee, which is the standard
Mississippi River Commission type, was left

unprotected in order to have a direct com-
parison between this levee's efficiency and
that of the smaller protected sections.

The gunite was placed on the levee in sev-

eral different ways: (a) Directly on the

levee itself, (b) on the levee with light rein-

forcement, (c) on gravel spread on the levee

wth reinforcement on the top, (d) on gravel

with no reinforcement. In each case the

top of the sheet piling was encased for one
foot down with gunite reinforced by light

wire mesh. The last method named, that is,

gravel with no reinforcement, proving most
satisfactory, was adopted for the bulk of the

work. The gravel was spread 2 in. thick

on the levee and was then treated with
gunite to concrete it in place. This was
found to give a dense concrete practically

impervious to water, as was shown by a
basin constructed by this office. This basin
was hopper shaped, 4 ft. square at the top,

2 ft. square at the bottom and 2 ft. deep,
and was constructed with a 2-in. layer of
gravel treated with gunite. After this

gunite had set, the basin was removed from
its earth form, and being placed on timber
supports and filled with water, was tested
as to percolation, with the result that it

was found to be practically water tight af
ter a week's test. This mixture consisted
of 1 part cement to 3 sand and 3 of gravel.

After experiments in placing the gunite
by the various methods mentioned above had
been made, it was found that the products
secured by spreading a layer of 2-in. gravel
ranging from % to 2 in. in diameter and
treating with very wet gunite of 1 part
cement and 1 part sand gave an impervious
dense mixture 2 or 3 in. thick at a cost of

about 33 1/3 per cent less than the ordinary
1 :3:5 concrete mixture 4 in. thick.

Locating the Plane of Percolation

Four sets of test wells, with four wells

in each set, were driven and lined with

The basin was pumped full of water up
to 41.8 ft. Cairo datum, 0.6 ft. below the

1912 high water, between July 18 and 25,

1914. On July 27 a slough occurred 80 ft.

long at its base which took out 3 ft. of the

crown at the point marked X on the plan.

It had been the intention to raise the water
about 1 1/2 ft. higher, but owing to this dan-

gerous slough of the old main levee; which
threatened to cause a crevasse toward the

river, the pumping was discontinued. At
this time, the land-side of the threatened
main levee (A) was blanketed with earth

and the entire length of this main levee

from A to B was thoroughly drained on the

river side to carry off the seepage as fast

as possible, in order that a crevasse might
not occur in this levee before the experi-

mental sections D-C-B should have had a

thorough test.

Aug. 5-6 the water was further raised to

0.4 ft. above the 1912 high water. Two days
later a slough occurred at Y, taking out
41/2 ft. of the crown, and but for prompt
protective work a crevasse would have oc-

curred on this date.

Little Seepage Through Experimental
Levee

The first seepage in the new experimental
levee D-C-B began July 23, 1914, in the
standard full-section unprotected levee near
its junction with the main levee at B, and
has continued increasing since. The second

Land Side
t*&0'-^

Banquette
River Side k^

-a" Tile Weils 10'deep

-

THREE MAIN TYPES OF EXPERIMENTAL LEVEES WERE USED (SEE PLAN)

porous terra cotta pipe, in order to deter-

mine the rate and amount of rise of the

plane of percolation of water through the

levee under the head caused by the filled

basin. On account of the saturation of the
levee by heavy rains previous to the filling,

it was found that water in the wells driven
through the center of the levee rose about
12 ft. above the natural crown surface be-

fore any water was pumped into the basin.

Land Side j i*-!'-"^ i River Side

seepage began July 29 at the land-side toe

of the levee at Sta. 3693 behind the concrete

protected levee. The third seepage began
Aug. 8 on the land-side slope opposite Sta.

3690 + 60, about 15 ft. up from the toe.

The seepage at these two places covered

small areas 6 or 8 feet in diameter and of

small amount. No seepage whatever had
occurred in the small-section levee itself

or in the fields behind the small-section

levee protected with interlocking sheet

piling and 2-in. gunite facing, at a time
when the basin had been filled with water
more than a month. This is a considerably

Ban2^illi

OUTLINES AND GENERAL DIMENSIONS OF THREE ABOVE SECTIONS AND STANDARD LEVEE ALONG RIVER COMPARED
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longer period than the levees are usually

subjected to the strain of the highest water
of the Mississippi River floods, as the ex-

treme height is reached gradually and the

water at once begins to subside.

The behavior of the protected sections as

compared with those unprotected indicates

the superiority of protected levees of small

section over the larger standard sections of

earth alone. The old main levee, although

of much less height and larger section than
the protected portions, as shown in the

INTERLOCKING WOOD PILING THAT PROVED
SATISFACTORY

drawing which compares the four sections,

began to seep throughout its entire length

shortly after the basin was filled and con-

tinued to grow worse from that time on.

The new standard section also showed con-

siderable seepage in its upper portion; the

concrete protected levee seeped at only two
small places. The smaller section gunite
and sheet pile protected levee showed no
seepage. The levee itself and the fields in

the rear remained dry.

Reasons for Seepage

The two seepage areas behind the con-

crete protection can probably be explained

by the fact that in driving the sheet piling

two logs, buried from 10 to 15 ft., were
struck by the piles, which were badly shat-

tered and probably did not make a tight cut-

off wall at those points. It is also possible

that the seepage at these points was caused
by cracking of the concrete, due to the ex-

cessive subsidence of the levee where ex-

tensive slides had previously occurred and
had been replaced in the construction of the
levee. In localities where levees are sub-
jected to wave-wash or where the land on
which to build the levee is expensive the
protection is especially valuable.

Tables have been compiled showing that
for heights of more than 16 ft. the smaller
levee with gunite and interlocking wood
sheet piling with 10-ft. penetration costs less

than the standard large unprotected levee.

For the heights up to 16 ft. the standard
small levee costs more than the large unpro-
tected one.

Misleading Boring Records Are Grounds for

Recovery of Damages by Contractors

Supreme Court Decides Case of Long Standing, Protecting Con-

tractors Who Base Bids on Information Furnished by Engineer

One Man Operates the three Mueller
water meter testing tables belonging to the
Milwaukee waterworks.

WHEN the results of borings, made by

the engineer prior to the receipt of

bids on a contract, misrepresent the true

character of the material encountered in ex-

cavations, a contractor is entitled to recover

additional compensation for the extra ex-

pense incurred by him under conditions

more difficult than those indicated by the

drawings and specifications. This is the

opinion of the United States Supreme Court
as expressed by Justice McKenna on April

12 in the case of Christie, Lowe & Hey-
worth vs. The United States. The case

had been pending in the Court of Claims
and later in the Supreme Court for a num-
ber of years. It was argued by George
A. King and Frank B. Fox, for the claim-

ants, and by assistant attorney-general

Thurston Thompson for the Government.
The discussion of the case took a wide
range, and involved an examination of de-

cisions by a large number of American
courts, both Federal and State, and by the

courts of both England and Scotland. The
purpose of borings as preliminary engi-

neering work was, perhaps, most fully

shown in a recent decision of the Scotch

Court of Session, in which a railroad was
held liable for misrepresentations made in

the reports of borings.

Deceptive Information Charged

The decision of the Supreme Court fol-

lows the same line of reasoning and, insofar

as it relates to the misrepresentations of

the boring sheets, is as follows:

"This item is based on a charge of er-

roneous and deceptive borings and mis-
representations in the specifications and
drawings.

"By paragraph 48 of the specifications

it is, among other things, provided: 'The
material to be excavated, as far as known
[italics are the Court's], is shown by bor-

ings, drawings of which may be seen at

this office, but bidders must inform and
satisfy themselves as to the nature of the
material.' It is upon this paragraph the

contention turns. The allegations of the
petition of claimants are to the effect:

"That, invited by the provision, claimants
examined the drawings and they 'showed
gravel, sand and clay of various descrip-

tions, and showed no other materials.'

"That the material actually to be exca-

vated 'consi.sted largely of stumps below
the surface of the earth, buried logs, of

cemented sand and gravel (none of the sand
or gravel being described in the said draw-
ings as cemented), and of sandstone con-

glomerate,' and that such materials were
far more difficult and expensive to penetrate
and excavate than ordinary sand and gravel

such as was described in the drawings.
"That the existence of the more difficult

and expensive material was known to the
persons who made the borings and to the

resident engineer of the United States un-
der whose supervision they were made ; and
that the statement in the specifications was
untrue in fact and misleading, causing the

claimants to propose to do the work upon
the basis .shown by the drawings and not

upon the basis of the more difficult and
expensive work, which in point of fact ex-

isted and was known to the officers of the

United States. That claimants were forced

to rely wholly upon the information fur-

nished them, the time not being sufficient

to permit them to make their own borings,

and they believed the information fur-

nished them to be accurate and reliable.

That the erroneous and deceptive drawings
misled claimants and they were compelled

to spend $10,510.30 over and above the

rates named in their proposal and contract,

which rates were based upon the materials

shown by such drawings.

"We think the findings substantially sus-

tain the allegations. They establish that

borings were made and that the drill met
'obstructions which from the particles

broken off and floating to the surface would
indicate they might be logs.' These ob-

structions, though in some instances noted

because of the formation, were not indi-

cated on the drawings.

Boring Records Omit Logs

"And this was found: 'When such ob-

structions were met, the apparatus was
moved elsewhere until a place was found
where the drill would penetrate, and the

result was recorded as if taken at the place

staked out.' And further: 'The boring
sheets referred to in paragraph 48 of the

specifications contained only the record of

completed borings and do not show any
record of sunken logs, or of cemented sand
and gravel, or conglomerate impenetrable

by the drill.'

"The indications of buried logs were
called to the attention of the resident en-

gineer and he was asked if they should be

noted in the record of borings, to which he
replied that he did not consider them of

enough importance to be noted. It was,

however, found that the evidence did not

establish to the satisfaction of the court

that the statement of the engineer was
other than an honest expression of his

opinion, nor was it made to induce the

omission from the records of the borings

of any logs actually encountered, or for the

purpose of concealing the same from or

misleading subsequent bidders.

"It would seem as if there could be only

one conclusion from these findings. There
was a deceptive representation of the ma-
terial, and it misled. In opposition to the

seemingly irresistible conclusion that claim-

ants were justified in their reliance upon
the drawings, it is contended that the river

was alluvial and its character warned
claimants of the possible conditions which
existed and that besides the court found
'they admitted they had reason to, and did

expect to, encounter some logs.'

"The contentions are attempted to be

supported by the alluvial character of the

river, as we have said, its tortuosity, its

fluctuations between high and low water
in winter and summer, and that for twenty

years the United States had operated snag

boats for the removal of stumps and sunken

logs from the channel of the river. But
inferences from such facts could only be

general and indefinite, and were not con-

sidered by the Government as superseding

the necessity of special investigations and
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special report. It assumed both were neces-

sary for its own purpose and subsequently

would be to those whom it invited to deal

with it. Knowledge of the result of such

investigations would protect the Govern-

ment, it might be, against an extravagant

price based on conjecture of conditions, and
enable contractors confidently to bid upon

ascertained and assured data. And how
important it was to know the conditions

is established by the finding that claimants

were put to an expense of $6,150.00 over

what would have been necessary 'if the

borings sheets had represented the char-

acter of the ground with respect to logs.'

"It makes no difference to the legal as-

pects of the case that the omissions from
the records of the results of the borings

did not have sinister purpose. There were
representations made which were relied

upon by claimants, and properly relied upon

by them, as they were positive—Hollerbach

vs. United States, 233 U. S. 155. Besides

it was admitted at the argument that time

did not permit borings to be made by claim-

ants. We think it was error, therefore, to

have disallowed the damage resulting there-

from."
After discussing other items of claim

which were upon the facts found by the

Court of Claims held to be not sufficiently

established to warrant recovery, the opinion

concludes as follows:

"For the error in not allowing the de-

mand of the greater expense of excavation

and pile driving, due to the misrepresenta-

tion of materials in the specifications and
drawings, the judgment is reversed and
case remanded for further proceedings in

accordance with this opinion."

Fouling of Suction Lines at Small

Water Stations Overcome

By J. T. BOWSER
Maintenance-of-Way Department, Queen & Cres-

cent Route, Danville, Ky.

THE FOULING of suction lines, pumps
and filters through accumulation ' of

grass, leaves and other small trash or drift

are troubles with which practically all rail-

road water-service men and others having to

do with small water stations have had more
or less experience. The following is a de-

scription of a device which has proved suc-

cessful in overcoming trouble of this nature.

The stream from which this particular

supply is obtained is comparatively shallow,

and is subject to sudden freshets, which are

always accompanied with large drifts of

leaves, grass and sticks, from which a great

deal of trouble was experienced. The suc-

tion line was, at such times, continually

fouled, and, on account of the high water,

considerable difficulty was experienced in

keeping it clear. The bed of the stream con-

sisted of boulders, gravel and sand, and even
at times of extreme drought water could be
found in ample quantities in excavations

made in the bed outside the dry-season

channel.

During the dry season an excavation was
made in the bed at a point as close as pos-

sible to the permanent channel. This ex-

cavation was carried to a point of approxi-
mately the same depth as the bottom of the
permanent channel. A crib of heavy second-
hand timbers, securely bolted together, was
constructed therein. This crib was roofed
over with the same material and the whole
structure was covered with large boulders
to weight it down, though the top of the

crib was carried only to the approximate
level of the stream bed at this point. A line

of pipe of about twice the diameter of the
suction line was then laid downstream to

the pumping sump, fall enough being given
to insure a flow of water from the crib to

the sump.
It was found that even in the dry season

the supply which seeped into the crib
through the gravel bed was ample for all

purposes, and the watqjr was much clearer

than that in the permanent channel. In
times of high water the structure is com-
pletely submerged and at this time, being
entirely full of water, there is practicalfc'

no suction around it, and consequently no
trouble at all from trash, and drift.

Concrete Pavements with
Dished Surfaces

Substitution of Center for Side-Gutters Proves Sat-

isfactory in Suburb of Cedar Rapids, Iowa,

Where There Are No Curbs

CONCRETE pavements with a dished
surface or inverted crown are a feature

of Vernon Heights, a recently developed

,
xPro^r^ Line

f ,Cement Walk

Greene is of the opinion that where coun-
try roads are built of concrete an inverted

crown would be the best surface, doing
away with the ever present washed-out
gutters.

Approximately 12,000 sq. yd. of the in-

verted-crown pavement were laid last year,

at a cost of $1 per sq. yd. The cost

of material was as follows: Cement,
$1.31 per barrel; sand, $1.35 per cu. yd.;

stone, $1.52 per ton; mixer, $190 rental;

forms, coal, oil and repairs, $261.18; in-

surance, $40. Labor costs were as follows

:

Grading, $537.08; forms, $132.43; con-

creting, $771.65; finishing, $173.66; joints,

$46.75; water lines, $16.48; miscellaneous,

$243.77; hard cement, $45.41. In all the

material amounted to $4563.49 and the la-

bor to $1967.23, making a total cost of

$6530.72 for 6000 sq. yd. of pavement and
1152. cu. yd. of grading.

«

The Common-Carrier Bacterial Stand-
ards of drinking water adopted by the U. S.

Treasury Department are considered too

high by the officials of the purification plant

at Columbus, Ohio. In the 1914 annual re-

port they state that the daily bacterial rec-

Z'Top- I:Z-CementandSand-
5'Base — I-35 —Cement, Sand and Stone

t.jiCement
\5and

CONCRETE ROADS WITH CENTERS DEPRESSED OBVIATE NEED FOR GUTTERS AND SEWERS

suburb of Cedar Rapids, Iowa. This type

of design was used due to lack of curbing
on many of the streets of the new district.

The grade is dropped from side to center

2 to 5 in. depending on the amount of

drainage.

By building the road in this way it is

asserted that the necessity of laying a town
sewer at the present time is obviated. The
accompanying design, prepared by F. A.

Greene, engineer in charge of the work for

the Anderson Land Company, shows the

standard cross-section adopted. As the

walks are placed 6 in. higher than the edge

of the pavement, the whole street has a

symmetrical appearance, and the surface

water does not cut the parking. Mr.

ords at the Columbus plant indicate that

positive presumptive tests in 10-cu. cm por-

tions of the filtered supply do not always
mean an unsafe water, for they sometimes
occur when 1-cu. cm portions of the same
sample do not contain any bacteria. There-

fore the standard for the drinking water
supplied to the public by common carriers

in interstate commerce may work an injus-

tice upon well regulated municipal water-

purification plants, for undue suspicion is

likely to be thrown upon the plant, and the

minds of the citizens may become unduly

prejudiced against their public water sup-

ply if it becomes known that the water has

at some time failed to meet the Government
requirements.
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Use of Six-Inch and Eight-Inch Aggregate

Points to Economies in Concrete Work
Is Cheaper Than Smaller Sizes and When Machine Mixed Produces

a Stronger Concrete—No Difficulty Is Found in Handling Mixture

By EDWARD O. KEATOR, C. E.

Cincinnati: Formerly Superintendent of Construction of the Gatun Spillway

CHIEF among the important points in the

making of concrete which have received

but little attention is the advantage of using

the largest possible sizes of aggregate. By
using smaller sizes a great deal of money is

thrown away every year. In many instances,

principally in paving operations, concrete is

now being laid which might just as well be

100 per cent better without costing a cent

more, or might be just as good at a much
less cost, simply by using larger aggregate.

The mistake should be corrected at once, and
'this article is contributed to show how and
where it has been accomplished. New prin-

ciples will not be discussed here, and no

credit is desired for stating the results dis-

covered by well-known investigators in the

concrete field. The writer has simply taken

the results for what they are worth and
used them in his work.

Size of Aggregate and Strength

It is generally believed that large aggre-

gate makes stronger concrete than small ag-

gregate, other things equal. Anyone doubt-

ing this can enlighten himself by studying
the investigations of Wm. B. Fuller and
Sanford E. Thompson, published in the

"Transactions" of the American Society of

Civil Engineers, Vol. 59. First and fore-

most among the conclusions drawn from the

results of several hundred experiments by
these authors is that "stone of the largest

size makes the strongest concrete." They
also state that the best all round results

with the least cement are obtained with a
scientifically graded mixture, in which not
less than 7 per cent of the cement and sand
mixed will pass through a No. 200 sieve;

about 38 per cent through a sieve, the

meshes of which are one-tenth the diameter
of the largest aggregate ; and the remainder
increasing uniformly in size up to the maxi-
mum. From this it will be seen that sand
is a relative term ; for example, in a concrete
composed of aggregate graded down from a

6-in. maximum, everything under 0.6 in.

would be sand. Usually the best results are
obtained, with the least cement, when the
largest grains of sand are slightly smaller
than the smallest stone.

Scientifically graded mixtures are best,

but they are seldom practical. The best re-

sults, however, are obtained by using those
materials which nearest approximate the
scientifically graded materials. This will

perhaps explain to the reader the apparent
inconsistency of the previous statement.

Influence of Surface Area

The larger the aggregate, the less sur-
face area to be covered with cement. This
means a saving of cement independent of
the saving obtained by increased density as
related to voids. Surfaces differ from voids
in the manner in which they appropriate
cement. Voids take the mortar just as it

is mixed. Surfaces take the cement and
only those grains of sand that are as small
as the particles of cement. This is easily

proved with the microscope and corrob-
orated by strength tests, and is due to two
forces, capillarity and skin friction.

At the age of six months ordinary 1 :2 :4

concrete has a compressive strength of about

2800 lb. per square inch. The 1:2 mortar
into which the four parts of stone are

dumped, has a compressive strength of 4800

lb. per square inch in six months. Thus
the stone added to the mortar has robbed

the mortar of an amount of cement which
leaves it 2000 lb. per square inch weaker.

Moreover, if the concrete is not well mixed,

the stone surfaces get their cement only

from the mortar in immediate contact with

the stone ; hence that mortar is weaker than

mortar nearer the center of voids and rup-

ture will occur first at the surface of the

stone, a common point of failure. This

proves the necessity for thorough mixing,

a process lost sight of where "plums," "one-

man" stone, Cyclopean stone and the "bateh-

a-minute" slogan are used.

Surface Area and Size

Cement may well be compared to paint,

since it acts the same way in covering sur-

faces. A given amount of paint will cover

a house on the outside; more will be re-

quired to paint the rooms inside the house.

Similarly, a large stone in concrete can be
covered with a given amount of cement;
broken into pieces the stone will require

more cement. When it is noted that the

strength of mortar in 1 :2 :4 concrete has
dropped from 4800 lb. per square inch to

2800 lb. per square inch, the importance of

conserving the cement in the mortar be-

comes apparent. The first step is to use
the largest aggregate possible; this results

in less surface area whether the voids re-

main the same or are decreased. Since the
amount of surface area of a round or square
body varies directly as the square of the
diameter or of the side, aggregate graded
down from 6 in. has but one-third the sur-

face area of an equal amount of aggregate
graded down from 2 in. From this it is to

be seen that here is an important factor

making for strong concrete, and it is reason-
able to assume, that with reduction of two-
thirds in the surface area where 6 in. max-
imum aggregate is used in place of 2-in.

aggregate, the lost strength of 2000 lb. per
square inch would be reduced proportion-
ately. This would mean then that 1 :2 :4

concrete using 6-in. maximum aggregate
would at six months have a strength of
about 4100 lb. per square inch.

Experiments prove the larger the aggre-
gate the denser the concrete. Here follows
another saving of cement, because with
specified proportions of cement, sand and
stone, it is assumed that the concrete pro-
duced can be manipulated. It would be ex-
pensive folly to increase the amount of mor
tar in a concrete that already has sufficient.

Using an aggregate graded down from 6
in. increases the density about 12 per cent
with ordinary medium sand and bank-run
gravel. In such a mixture there would be
12 per cent surplus mortar, an inexcusable
waste. Twelve per cent of surplus mortar
contains 24 per cent of all the sand used.
If now in a 1 :2 :4 concrete with ordinary ag-
gregate, sufficient mortar is present and it

is intended to use, in place of this concrete,

one with the aggregate graded down from
6 in., a part of the mortar can be eliminated

in a manner which will actually increase the

strength. Since this mortar contains 24 per

cent of the sand put into the concrete, elim-

inating this amount but with no elimination

of cement, leaves 1:1^2 mortar instead of a

1 :2 mortar ; increasing the strength from
4800 lb. per square inch to 5600 lb. per

square inch. This enriched mortar will

raise to a higher figure the 4100 lb. obtained

through decreased surface areas.

Variation in Strength

Foremost authorities agree that a certain

amount of pounding, rubbing and grinding

in the mixer is highly beneficial to the pro-

duction of the strongest concrete for any
proportions of ingredients. This is most
thoroughly done in a given length of time
with the largest size aggregate, and it is an
element to be taken into consideration where
the strongest possible concrete is desired

—

another argument in favor of the use of the

largest possible aggregate.

Having reviewed the points relating to

the importance of large aggregate, it can be

stated that from an inspection of tables of

strength of mortars and concretes, made
from different sized aggregates, an approx-
imately constant relation exists between the

strength and size of aggregate, in which
the strength seems to vary as the cube of

the maximum size and holds for mixtures
of 1/100 in. maximum size up to 2% in.

maximum size aggregates. Tests of mate-
rials larger than 2% in. in size are not
available, but as pointed out before, it is

reasonable to assume that the relation con-

tinues or can be made to continue by re-

ducing the sand and retaining the same
amount of cement, etc., at least up to a size

impossible to handle without machinery. It

is a serious mistake not to take advantage
of the strength gained by using large ag-
gregate to the limit of practicability. Obvi-
ously this applies particularly to concrete
used to resist abrasion, as in concrete road
work.

Applying these principles to the construc-
tion of concrete pavements, the proper
course to follow is very plain. Since good
limestone has a compressive strength of

10,000 lb. per square inch, a figure way
above the strength of any mortar, it is evi-

dent that the best wearing surface is one
in which the maximum surface of the stone
is exposed to the traffic, bound together by
the strongest mortar obtainable.

Large Aggregate in Pavements

There are engineers who argue that one
large stone, the diameter of which is the
same as the thickness of the pavement,
would cause a weak spot in the pavement.
The writer is unable to see this, taking
the opposite view. In noting the effect of a
blow, the supposedly weakest spot in the
concrete is first considered. With a first-

class limestone aggregate, the property of

adhesion at the surface of contact between
stone and mortar would first be noted. A
blow produces less effect on a large stone
than on a small stone, because the large
stone, being heavier, absorbs a larger pro-
portion of the blow and, having a larger
surface, distributes the blow over a larger
area, affecting adhesion less. Then, too, the
fact alone of having used the large stone has
produced a richer mortar with greater ad-
hesive strength. The writer might add that
while giving no thought to these reasons
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at the time, he has broken up plenty of con-

crete with sledge and bull-point and knows
full well that the very spot to avoid is the

big stone. That is removable only after the

concrete has broken away from it.

Now as to the cost of the larger material

:

Quarry-men say the cost of crushing rock

varies inversely as the size. To use the

largest aggregate possible would, in most
instances, mean a saving in the cost of the

stone of from 10 to 50 cents per cubic yard.

It might even mean the total elimination of

crushers in many gravel banks. Larger
material costs less than smaller material

and the amount saved more than offsets the

extra cost of handling from the ground into

wheelbarrows at the mixer. This applies to

crushed stone only and not to gravel where
size makes little difference.

What is the limit of practicability? For
an 8-in. pavement, the writer advocates a
maximum aggregate of 6-in. crushed stone

or 7-in. gravel; and bases this statement
on actual experience with large aggregate
on similar work. In this matter as in no
other pertaining to concrete, is such ignor-

ance and prejudice shown even by the

efficiency engineer. The writer has asked
many engineers, contractors, architects, and
foremen what they know about concrete

made from an aggregate approximating 6

in. in maximum size. Almost to a man
they argue against it, although they admit
they have never used nor have seen used,

aggregate of that size. By "used" is meant,
run through the mixer and placed as ordi-

nary material. Is it not ignorance and
prejudice which prevents a man from seeing

and taking advantage of the possibility of

a gain of 100 per cent in efficiency?

Eight-Inch Aggregate in Gatun Spillway

At Panama in 1909, when the stone

crushers were first installed at Porto Bello

to crush trap rock for the Gatun locks and
spillway, an accident occurred which put
the smaller crushers temporarily out of com-
mission. These crushed the rock from 3 in.

down and were fed from large crushers
which reduced the stone to 8 in. and down.
Col. William L. Sibert, division engineer,
conceived the idea of experimenting with
the 8-in. crusher-run material and had a
barge load sent to the spillway plant, where
it was to be unloaded, stored, mixed and
placed the same as was usual with the 3-in.

rock. The writer, who was in charge of the
work, was instructed to observe the whole
operation.

Unloading at the dock was done by a lo-

comotive crane with a 3-cu. yd. Brownhoist
clamshell bucket. Some difficulty was ex-

perienced with the 8-in. material because
the jaws would not readily penetrate the
mass of large rock, but there was no delay
on that account. No trouble at all was ex-
perienced in charging and mixing.

Handling the Mixture

The spillway channel floor is 285 ft. wide
by 900 ft. long, of varying thickness.
Placing at the time was going on at the
extreme end where the thickness was but
18 in. on solid rock. At first there was
some trouble because the men were not as
careful as they should have been about
placing the bucket in exactly the right spot
before dumping. It was harder work to
shovel the larger material than the smaller,
but there was no difference in puddling.
They soon learned where to dump the bucket
to best advantage and there was no further
difficulty. Since a single bucket contained

2 cu. yd., the necessity for placing the
bucket in exactly the right spot may be read-

ily seen. This concrete, in fact practically

all the concrete in the spillway, was the

ideal, smooth, mushy mixture, easy to

puddle and push into place. The writer had
buckets of concrete made of the 8-in. aggre-
gate dumped and flattened out to a thickness

of 10 in. without any trouble, just to see

if it could be done, and reported that the
8-in. material could just»as well be used as

the 3-in.

The spillway floor was laid in blocks of

20 x 30 ft. A straight edge 22 ft. long, rest-

ing on the edges of the forms, was used all

the time, and every batch levelled to it im-
mediately after dumping. It must not be
inferred that the concrete was levelled with
the straight edge; it merely showed all the
time, the exact height at which to leave the

concrete. On the 18-in. floor, the idea was
to dump just a trifle more than necessary
and puddle it ahead as the work progressed,
keeping it to the proper level by shaking,
tamping, and smoothing with shovels. The
mixture was proportioned 1:3:6 and an
abundance of mortar was always present.

The Opposite Extreme

As an example of the opposite extreme the
the following case may be cited: In 1912
the writer was in charge of reinforced-

concrete work where at the beginning three

carloads of ^i-in. roofing gravel were de-

livered instead of the lYz-in. gravel speci-

fied. It was decided to use this gravel. The
specified proportions'were 1:2:4 but with
that small aggregate the concrete could not
be manipulated until a whole sack of cement
to the cubic yard was added. Even then
the concrete was rough and it cost about $50
to point up that afternoon's work. The
point is, that here was an actual case where
the aggregate, ^Ij-in. pea gravel, was too

small.

Three and Five-Inch Gravel in a Rein-
forced-concrete building

In 1913 the writer erected a reinforced-
concrete building at Portsmouth, Ohio. It

was of the flat-slab type of construction,

using the C. A. P. Turner system of rein-

forcing. There were eight slabs, some of

which were 6V2 in. thick and some 7 in.

The concrete specifications called for stone

passing through a li/4-in. screen. A mate-
rial was available at $1 per cubic yard which
contained too large a proportion of % to

%-in. sizes. Another material, containing
better proportions of % to lYi-in. sizes was
available at $1.40 per cubic yard. The for-

mer was dredged from the Ohio River.

Upon a visit to the dredge, it was discov-

ered that about one-third of the gravel was
being thrown away because it was too large,

averaging about 21/2 to 3 in., a small amount
running up to 5 in. It was decided to use
this material with only the sand screened
out. The results were excellent. Pouring
into the center of the columns eliminated
the trouble of clogging the spiral rein-

forcing. The few large stones which failed

to pass through the column-head rein-

forcing readily were forced through. The
astonishing feature to those who saw the
extra-large material used was that, after

being mixed, it was no longer noticeable.

Although the usual amount of sand for a

1:2:4 mixture was used, the unscreened
gravel produced an unusual surplus of good,

smooth mortar which greatly lessened the
labor of placing and striking off. Of course
none of this concrete was tamped.

The basement floor of this building was
5 in. thick, made up of 4 in. of concrete and
1 in. of 1 :iy2 finish on a 6-in. gravel founda-
tion. The gravel base was thoroughly
tamped and wet before the concrete was
laid. The latter was mushy but not too wet.

A few of the largest stones were thrown
out, but many over 4 in. in diameter re-

mained ; where these stuck above the grade
they were immediately tamped down with a
20-lb. sidewalk tamper. This is an extreme
case as compared to an 8-in. concrete street

pavement, because what can be done in a
limited space with a 5-in. slab, can cer-

tainly be done with an 8-in. slab where every
facility is at hand for thorough rapid work.

Eight-Inch Gravel in a Spillway

In 1914 the writer was sent to San An-
tonio, Texas, to repair a spillway that had
been damaged by floods. Among other
necessary repairs was a section of apron to

be relaid, the thickness being 10 to 12 in.

Stone delivered cost $3.25 per cubic yard.

In the vicinity was a large quantity of
boulders from 2 in. to 8 in. in diameter.
These were used in the concrete in the pro-
portion of two wheelbarrows of the large
material to one of crushed rock from II/2 in.

down. The concrete was laid with no more
labor than had a iy2-in. material been used
entirely. It was tamped and brought to a
level surface just as easily. However,
tamping had to be commenced and completed
as fast as the concrete was laid. This tamp-
ing was really puddling, using light, quick
blows with a 20-lb. sidewalk tamper, which
kept the mass quaking.
The writer has been in charge of other

operations in which large aggregate was
used in amounts varying from a few wagon-
loads to two or three carloads. He has
found that it always makes better looking
concrete; concrete which is more easily

manipulated and which costs less. He does
not want to be understood to advocate for

reinforced-concrete work the use of aggre-
gate which will not pass between the rein-

forcement unless the concrete foreman un-
derstands his business and is thoroughly
dependable.

In the reinforced-concrete footings, in-

cluding cantilevers 3 ft. thick, of the new
building now being erected for the Method-
ist Book Concern at Cincinnati, Ohio, some
concrete containing aggregate up to 4 in.

was used satisfactorily and spouted on a
1 :6 slope.

In the summer of 1914, and perhaps at

the present time, the Florida East Coast
Railroad was using crusher-run rock up to

a maximum of 6 in. on the concrete arches
connecting the Keys.

Machine Mixing Necessaky

In every case mentioned, except the work
at San Antonio, the concrete was machine-
mixed. This is absolutely necessary to se-

cure the best results. ."One-man" stone and
Cyclopean stone are often put into the con-

crete after it is deposited and must not be
confused with large aggregate that has gone
through the mixer. Arguments supporting
other methods of securing concrete, said to

be as good or better than machine-mixed,
with the same ingredients, are not sup-
ported by the facts. Time and again the
writer has examined with great care, good
practical samples of hand-mixed concrete,

machine-mixed with "one-man" stone

added, machine-mixed with Cyclopean stone,

crushed stone laid, rolled, filled with mor-
tar and rolled again and, lastly, walls laid
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up with derrick-size stones, the spaces be-

tween being filled with machine-mixed con-
crete. Every class not wholly machine-
mixed shows flaws. These vary from a size

into which a knife-blade can barely be in-

serted, to holes large enough to toss a cat

through, and are found mostly at the under
side of the aggregate units.

The facts set down in this article are not
to be disputed, as they are actual experi-

ences. The use of small aggregate is our
heritage from the days of dry concrete, and
of course good concrete is still being made
with it; but it is neither the best nor the
cheapest. Highway engineers, in particular,

would do well to look into the use of larger

aggregate.

Corrugated Pipe Used Suc-
cessfully for Culverts

Nestable Sections Found Convenient To Place In-

side of Failing Timber Waterways Under
High Railroad Embankments

CORRUGATED pure-iron pipe has solved

the problem of how to replace failing

timber culverts under high embankments
on the Western Pacific Railroad without
disturbing the fills. The cost of concrete

would have been prohibitive and cast-iron

was also out of the question on account of

the diffKulty of handling the heavy lengths

inside the old culverts. The ability of cor-

rugated pipe to accommodate itself to the

settling of embankments and to dispense

with absolutely rigid foundations was an-

other argument in favor of its use.

During the construction of the road in

1907 a considerable number of timber cul-

verts had been built. The timbers were of

12-in. Douglas fir. The side timbers were
laid on top of each other and drift bolted

together. Floor sills were laid on 4i/2-ft-

centers. The floor planking was 4 x 12 in.

Standard sizes in these culverts were SYz,

41/2 and 51/2 ft. square.

During the past year or two it has become
evident that many, if not all, of these would
soon require replacement with more perma-
nent material. As many were installed un-
der very deep fills, to accomplish this with
concrete or cast-iron would have been very
expensive. Corrugated pure-iron pipe was
decided upon because it was found prac-

ticable to install this in the nestable form
inside the wooden culverts and tamp the

filling effectively around the pipe. This

method showed a great saving over any
form of construction which involved com-
pletely excavating the old work, and, from
the behavior of the first installations of the

kind, seemed likely to give very good
service.

For this purpose the nestable Armco
(American Ingot) iron culverts come in

semi-circular sections 2 ft. in length, pro-

vided with a special connector for drawing
half sections together, which, under these

circumstances, must of course be operated
from the inside of the pipe. For these in-

stallations the fill is not disturbed, but the

floor of the old timber culvert is removed.

Getting Through Collapsed Timber
Culverts

Where the timber culvert has been
crushed by the weight of fill, tunneling be-

comes necessary. Little lagging is re-

quired, 2 X 8-in. head boards and 4 x 4-in.

uprights being used instead. As the cul-

vert is installed, the uprights are removed
and the head boards allowed to remain in

place. The 2-ft. sections are assembled in-

side the timber culvert and the backfilling

and tamping accomplished as each section

is put in place. This is considered an ex-

tremely important feature of the installa-

tion, and the practicability of thorough
backfilling and tamping in this way was the

principal reason for the choice of this form
of culvert. The minimum backfill is 6 in.

on the sides and 12 in. on the top.

The culverts are 36, 48 and 60 in. in

diameter, these being installed inside the

timber waterways of square dimensions, 6

in. greater in each case. The material is

No. 10 gage. The fills vary in depth from
8 to 100 ft. or more.

Careful experiments made with this type

of nestable culvert indicate that it will carry

approximately 90 per cent of the load of a

full-circle continuous riveted corrugated
pipe; and the experience of the Western
Pacific is that in the sizes and gage men-
tioned and with due care in installation it

will give good service under rather severe

conditions.

With the timber culvert cleaned out in

advance, four men will lay this form of

nestable pipe, per day, approximately as

follows: 36-in., 40 to 42 ft.; 48-in., 50 ft.;

60-in., 30 to 32 ft.

Where the fills are not more than 8 ft.

deep it is found economical to excavate from
the top and place full-circle, continuous

riveted Armco corrugated pipe. In these

cases the top and floor of the timber cul-

vert are removed but the side walls are

allowed to remain. The pipe is installed in

sections from 8 to 12 ft. in length. The
diameters employed are 18, 24, 30, 36 and
48 in., these being of 10-gage material.

The weight of these sections will not ex-

ceed 1000 lb., even in the largest sizes. The
sections are equipped with a convenient lug

coupler for making the connections. These

pipes are also carefully backfilled and
tamped, this important part of the work be-

ing easily accomplished in the open ditch.

For both types of corrugated culvert,

head walls are made of stone laid in cement,

precautions being taken to prevent water
getting under or around the sides of the

pipe.

Approximately 8000 ft. of this corru-

gated pipe have been used since Oct. 1,

1914, for the replacement of these timber
culverts. All of these installations are en-

tirely satisfactory, according to a state-

ment of C. P. Gilmore, general foreman of

tunnels of the Western Pacific Railroad,

who had charge of the installations and
supplied the foregoing information.

How Gage Glasses Show Water

Levels at Cobb's Hill Reservoir

THE water levels in the reservoir and
the screen chambers at the Cobb's Hill

Reservoir, Rochester, N. Y., are shown on
the operating floor of the gatehouse, which
is above the water surface, by a simple and
ingenious system of gage glasses. The
lower end of one gage glass is connected

by a tube with the reservoir, a second and
a third respectively with the north and
south screen chambers downstream from
the screens, and the fourth with a small

tank, the level in which is maintained at

the high-water line determined for the res-

ervoir. At the top, the four glasses are

connected to a manifold, from which a tube
leads to an aspirator. By working the lat-

ter, air is exhausted from the manifold and
the water columns rise in the tubes. When
that in the tube connected with the tank
reaches the high-water reading marked on
the glass, the aspirator is shut off and the

levels in the other three tubes then show
how far the water surfaces in the reservoir

and the screen chambers are below the high-

water line. The tubes are of approximate-

AS THE NESTABLE SECTIONS APPEAR IN THE STORAGE YARD, AND AS THEY FIT INTO OLD TIMBER CULVERTS
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ly 1 in. bore and are graduated in feet and

hundredths, the graduation being etched

on the glass. "Full Reservoir" is at 25-ft.

depth and as all of the 25-ft. marks are at

the same elevation and the graduations are

identical, simultaneous readings give act-

ual heights of the water in the various

chambers. Since the partial vacuum above

the water columns has a tendency to cause

the liberation of air entrained in the water,

it is necessary occasionally to work the

aspirator to restore the level in the high

water-line tube to the standard mark. How-
ever, so long as the water columns in the

tubes appear at all, the difference in levels

is shown, and that, of course, is all that is

needed in order to control the gates prop-

erly. The arrangement, on the whole, is

somewhat more simple than the float sys-

tem usually used, though it would seem to

have one disadvantage in operation, due

to the exhaustion of air from the water in

the tubes, as above mentioned.

The Cobb's Hill Reservoir was con-

structed under the direction of E. A.

Fisher, then city engineer of Rochester, and
of John F. Skinner, principal assistant en-

gineer.

Protecting Milwaukee's Water Sup-
ply was the subject of a paper by T. Chalk-

ley Hatton, chief engineer of the Milwaukee
Sewerage Commission, presented before

the Lake Michigan Water Commission
March 19. Liquid chlorine will be used

even after the 12-ft. tunnel, with its pipe

intakes 5 mi. from the river mouth, has
been completed. All the sewage and a

portion of the storm water of Milwaukee
is to be collected by a system of intercep-

tors leading to some point, not yet selected,

where a treatment plant will be erected.

Funds are available and work has started

on the interceptors. The complete installa-

tion of all works necessary to provide for

the population expected in 1930 will require

a period of six years.

New Canada-New England
Railroad Link Completed

Van Buren Bridge Route, from Northern Maine to

New Brunswick, Connects Three Railroads

with Only 1.36 Miles of Track

ANEW GATEWAY between New Eng-
land and Canada—a link which, al-

though 1.36 miles long, will connect three

railroads and cross a fourth, besides cross-

ing the St. John River and the international

boundary line—is to be opened for service

today. 'The line, which is known as the Van
Buren Bridge Route, starts at a junction

with the Bangor & Aroostook Railroad, at

Van Buren, in the extreme northern part of

Maine, crosses the St. John River to St.

Leonard, N. B., crosses and connects with

the new National Transcontinental Rail-

way, crosses a branch line of the Canadian
Pacific Railway and terminates at a junc-

tion with the International Railway, from
St. Leonard to Campbellton.

Advantageous Position

The advantageous position of the new
link is indicated by the general map. Here-
tofore the only direct trunk-line connec-
tion between Maine and New Brunswick
has been the Maine-Central-Canadian Pa-

cific route through Vanceboro, 160 miles to

the south of Van Buren. This does not

reach northern New Brunswick directly.

Traffic between southern New England
and the timber lancfs, lumber mills, fish-

eries and pleasure resorts centering at

Campbellton on Bay Chaleur has been by
the roundabout route along the Connecti-

cut River and through Sherbrooke and
Levis. The Van Buren Bridge Route,

utilizing the direct line of the Interna-

tional Railway from St. Leonard to Camp-
bellton, is more than 200 miles shorter. In

addition, it affords the only connection be-

tween northern Maine and the National
Transcontinental Railway.

W/// ATLANTIC
i));)k OCEAN

HOW THE van buren BRIDGE ROUTE LINKS NORTHERN MAINE WITH CANADA

FOUR RAILROADS ARE REACHED BY A 1.36-

MILE CONNECTION

The new line belongs to the Van Buren
Bridge Company, with the exception of

0.17 mile at the Maine end of the bridge,

which is owned by the Bangor & Aroos-

took Railroad. The river, which at this

point measures 970 ft. from bank to bank,

is crossed by a bridge of five single-track

steel riveted lattice through spans of 160
ft. each. The base of rail is 97 ft. above
extreme high water, the range in water
level being 36 ft.

Rapid Construction of Bridge

Perhaps the most marked feature of the

bridge work has been the rapidity of its con-

struction, only seven and a half months
having elapsed from start to completion.

Beginning in the middle of last September,
excavation and the laying of concrete were
vigorously prosecuted throughout the win-

ter months, although the temperature
usually hovered around zero, and was at

times much lower. This was made possi-

ble by inclosing the piers in housings,

heated with steam pipes and salamanders.

Steel erection from the Canadian shore
was started in January and followed close-

ly on the heels of the substructure, the
last pier, which was on the American side,

having been completed early in April.

Through the employment of the cantilever

method of erection, the danger from a pre-

mature break-up of the ice in the river was
obviated.

The principal contractors for the work
were Cyr Brothers Company, of Water-
ville, Maine, for the bridge substructure;

the Dominion Bridge Company, Ltd., of
Montreal, for the substructure, and Hill

& Hammond, of Woodstock, N. B., for the
grading and trackwork. Percy R. Todd, of
Bangor, Maine, is president of the Van
Buren Bridge Company. W. J. Wilgus, of
New York City, was consulting engineer
on the work, and T. A. Lang was resident
engineer.
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Indianapolis Builds Million Dollar Storm-Water
Drain Under Railroad Yards

Huge Double-Box Section, Preliminary to Track Elevation, Constructed

by Movable Concrete Outfits Operating at Both Ends of the Work

POGUES RUN drain in Indianapolis, a
million dollar preliminary to extensfve

track elevation construction in the heart of

the city, is now well under way. The con-

tractor is building this huge double-box sec-

tion, 12,000 ft. long, with movable concrete

outfits at three different points. Mounted
towers and mixers on rollers in the trench
lay the heavy invert slab following excava-

tion by steam shovels. The concrete for the

walls and the roof is prepared in a mounted
mixer located on top of the previously con-

structed work. The latter mixer discharges

into industrial cars which are pushed by
hand out over tracks laid over the bent-up

Three departures have been made from
the existing course of the creek. At the

outfall a short cut to White River near

Kentucky Avenue eliminates a meandering
course of more than 1 mi. To obviate the

difficulty of construction under the Union
Station, where the stream now runs, the

new conduits will be built for two blocks in

Meridian Street, one block to the east of

the station. Another departure of V^ mile

eliminated a bend in the abandoned stream

bed.

Since much of the drain is laid under

railroad yards and the character of the fu-

ture occupancy is indefinite the reinforcing

plant and then returned to the concrete

mixers. To reload the screened materials

and the gravel which came by rail from

local pits the contractor utilizes a loco-

motive crane operating a 1-yd. clamshell.

Three dinkies and sixteen dump-cars fur-

nish the transportation service. Wherever
possible available switch tracks crossing the

drain near the work are utilized to bring

cars with gravel near the work. One out-

fit only was used up to April 1 when a sec-

ond shovel was installed near the Union
Station and a third shovel at Virginia

Avenue, each plant being equipped with

the necessary mixers, towers and transpor-

tation service.

Order op Procedure

The order in which the concrete work is

prosecuted is as follows: On the first day

a 60-ft. section of invert is to be placed

from the plant in the trench, which con-

sists of a tower and %-yd. mixer both

mm^^jW^i

FILTHY CONDITION OF POGUES RUN BEFORE RECONSTRUCTION OVAL EQUALIZER IN CENTER WALL OF NEW WATERWAY

reinforcing bars immediately above the side

and center walls. Excavated materials are

removed and concrete aggregates are hauled

in over a narrow-gage railroad alongside.

As a preliminary to track elevation in

the vicinity of the Union Station it was nec-

essary to care for Pogues Run, which is a

small meandering wet-weather creek which
had been confined partially between masonry
walls about 36 ft. apart. A small amount
of sewage entered the creek, making the

total dry weather flow from the 7760 acres

drained 5 sec. ft.

Designed for Storm Water Only

On account of this small flow and the

financial arrangements whereby the rail-

roads pay a portion of the cost absolutely

no sewage will be carried in the recon-

structed channel. At present the approxi-

mate maximum storm flow is 2500 sec-ft.

and with the flat grades of 0.15 and 0.2

per cent permissible a maximum of 3015
sec.-ft. has been provided for. This amount
is estimated to care for a downpour of one

hour's duration at a rate of 3 in. per hour.

Of the area served 50 per cent was con-

sidered impervious. It is not expected that

the drain will ever be taxed beyond its ca-

pacity, but back-water from the river is

likely to submerge the sewer for 7000 ft.

back from the outlet. Levees are to be

built along the river, but back-water gates

across the drain will not be built, as the

high water level is much lower than any
inlets into the drain.

is particularly heavy in thiese sections. The
fill for the most part is not heavy but in

a few places it reaches 35 ft. above the

bottom of drain and the 1%-in. bars are

spaced on 3'2-in. centers.

For the most part the section is two
rectangles 8 x 18 ft. but near the outlet

there are sections 1 ft. wider and near the

upper end, because of steeper grade obtain-

able, two 8 x 16-ft. boxes are used. The
outside walls are from 18 to 20 in. thick

and the center wall is 24 in. thick. The
invert and roof, usually 21 and 24 in., is

at points under railway embankments 32

and 34 in. thick. Every 100 ft. oval open-
ings are left in the center wall to equalize

the flow in the two channels.

Construction was started at the outfall,

a flaring concrete apron 2^2 ft. thick beyond
a headwall resting on piles. As soon as the

work reached the former stream bed the

normal flow was diverted by pumping into

convenient sewers in the upper stretches.

Storm water- had to be carried through the

new work.

Excavated Sand Used in Concrete

Practically all of the excavated material
was sand or small gravel and was handled
by steam shovels to dump cars on a track

along the trench. At some points buildings

were so close to the line of the drain that

the track had to be laid in detours through
streets and alleys. The sand and gravel

were hauled to make back-fill or if suitable

to the outfall, graded through a .screening

mounted on one platform near the upstream
end of the slab, while carpenters are build-

ing forms for a 60-ft. section of walls and
roof slab. The invert work is kept three
sections ahead of the form work.
On the second day the invert gang will

run one section of walls and roof with a
%-yd. mixer on top of the completed sec-

tion, which is also mounted on rollers and
is moved ahead every two days. The weight
of material and mixer, therefore, does not

come on the green roof concrete until it

has set two days. Reinforcing steel is

placed during the night for the roof slab,

and the same day the invert mixer is moved
and grading is completed for another sec-

tion of the invert slab. Steel is also placed

for the invert slab during the night, light

being furnished by carbide and gasoline

lights.

The third day another section of invert

will be laid while forms are built and the

mixer is moved ahead ready for another
section of roof slab and walls.

On the fourth day another section of

roof slab and walls will be placed by the
same force and preparations completed for

another section of invert. It is the prac-

tice to remove the forms four days after

the roof concrete has been deposited.

Ordinarily sheeting is not required. In

some of the narrow and deep sections it is

braced entirely across the trench and used
as side wall forms. By the time the work-
men are ready to set the inner wall forms
and roof floor, the concrete in the invert has
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set sufficiently to support tlie sheeting at

the bottom thus permitting the removal of

the cross bracing and a transference of the

load at the top to the forms.

Hand-Operated Steel Bender

From 30 to 40 tons of steel are bent per

day by hand. Eight to sixteen men are

employed at this work. The rods are

placed on a table between angle irons and
pins. A steel tool, 2 x 2';. in. in cross-

section, with a transverse slot in it is set

down over the bar near the point of sup-

port. Five men on the end of a gas pipe,

slipped over the handle of the tool, furnish
the power.

Work has progressed throughout the

winter, the average amount of concrete per
10-hr. day during February being 200 yd.

A fair day's run is 300 to 350 yd. which
means an advance of 38 to 40 ft. As the

Engineers Present Recommendations to Con-
stitutional Convention

Joint Committee Representing National and Local Engineer-

ing Societies Sends Proposals to New York Convention

BELIEVING that technical developments
have introduced into government prob-

lems in connection with public works and
utilities which were not so important twenty
years ago, when the present constitution

was adopted, a joint committee representing
National and local engineering societies has
made recommendations to the New York
Constitutional Convention, now in session,

with reference to matters and departments
affecting or concerned with engineering
work. As noted in this journal of March
20, 1915, page 382, and, editorially, on

lieves should be observed and the recom-
mendations are as follows

:

Principles to be Observed

The Constitution should insure:

(a) A short ballot, making possible close

scrutiny of the qualifications of all candi-

dates and concentrated responsibility of

elected officers.

(b) Tenure of office for all elected officials,

for heads of departments, and for bureau
heads, of sufficient duration to attract com-
petent men and to permit thefti to become

•\ ^
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CONCRETING INVERT FROM TOWER AND ROOF FROM MIXER ON COMPLETED WORK; CAR TRACKS SUPPORTED BY STEEL REINFORCEMENT

work gets nearer the Union Station, with
some of it in tunnel and some in deep open
cuts in streets, between heavy buildings,

much less rapid progress is to be expected.

The contract, however, calls for the com-
pletion of the drain by July 1, 1916. On
April 1 the work was 25 per cent complete
and 30 days ahead of the necessary
schedule.

The work is being carried out under the
direction of B. J. T. Jeup, city engineer,
and D. C. Hayne, assistant city engineer.

J. W. Stearns, civil engineer, and F. C. Lin-
genfelter, track elevation engineer, are di-

rectly in charge of the work for the city.

The Dunn-McCarthy Company are con-
tractors for the entire work. For the
contractor, T. R. Mead is superintendent
and J. B. Hall is engineer.

The CONSUMPTION of Water in Colum-
bus, Ohio, in 1914 was 87.5 gal. per inhabi-
tant, 90.9 gal. per consumer and 552.6 gal.

per tap, according to the annual report of
the Water Department. Of the total

amount 62.7 per cent passed through me-
ters. For pump slip 1 per cent was allowed,
and 5 per cent was lost through under-
registration of the meters. The percentage
sold by flat rate was 8 per cent. About 0.7

per cent was given away and 23.6 per cent
is unaccounted for. Of the 32,383 services

in the system, approximately 95 per cent
are metered.

March 27, page 385, a committee of the

American Society of Civil Engineers began
work on the subject some time ago. Since

the matter was discussed at the house of

the society March 17, a joint committee has

been formed, the whole subject gone
over thoroughly and the recommendations
adopted sent to the delegates to the conven-

tion. Represented on the committee are the

American Society of Civil Engineers, the

American Institute of Electrical Engineers,

the American Society of Mechanical Engi-
neers, the American Institute of Consulting

Engineers, the American Institute of Min-
ing Engineers, the Municipal Engineers of

the City of New York and the Brooklyn

Engineers' Club.

The recommendations in a general way
follow those discussed at the meeting on

March 17 at the house of the American So-

ciety of Civil Engineers. There are, how-
ever, material modifications. The chief rec-

ommendations are that the office of State

engineer and surveyor be abolished, that a

department of engineering and public works
take ove- all the State's engineering work,

that a single department of public utilities

replace the two present public service com-
missions, that engineers compose one-third

of the membership of the court or board of

claims, that there be no prohibition against

courts retaining experts on cases involving

technical matters, and that a reasonable con-

servation policy be adopted.

The principles which the committee be-

increasingly efficient in the discharge of

their duties.

(c) A continuing policy in the organ-

ization and control of all departments, so

that appropriations may be spent most
economically and work carried^ on most
efficiently.

(d) Selection of heads of departments by
appointment instead of election by popular
vote.

(e) Ample opportunity for the proper de-

velopment of natural resources.

(f) Recognition of the value of technical

advice through the inclusion of professional

engineers in the membership of departments
or courts where such advice is essential to

the proper conduct of the work or adjudica-

tion of the matters involved.

Recommendations

1. The elective office of the State engi-

neer and surveyor should be abolished, and
the duties should be transferred to the De-
partment of Engineering and Public Works
hereinafter proposed.

2. A Department of Engineering and
Public Works should be created to be headed
by three commissioners appointed by the

Governor, each to have a twelve-year term
of office so arranged that a vacancy will be
created every four years immediately after

the inauguration of a new Governor. Com-
missioners should be eligible for reappoint-

ment. At least one commissioner should be
a professional engineer in good standing in
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his profession, and each should haVe had
experience that would fit him for the duties

of the office. At least one and not more
than two commissioners should be residents

of New York City.

This department should have charge of

public lands and boundary surveys ; of build-

ings, parks, highways, canals, and other

public works, including design, construction,

maintenance, and operation ; and of the con-

servation and development of State re-

sources.

This department should be divided into

suitable bureaus. Each bureau charged
with responsibility for engineering work
should be headed by a chief engineer se-

lected by the commissioners with sole regard
to his peculiar fitness for the duties of the

bureau.

Department of Public Utilities

. 3. A Department of Public Utilities

should be created to be headed by five com-
missioners appointed by the Governor, each
to have a ten-year term of office so arranged
that a vacancy will be created every two
years. Commissioners should be eligible for
reappointment. At least two commissioners
should be professional engineers in good
standing in the profession. Each appointee
should have had experience in connection
with public utilities which would fit him for
the duties of the office. At least two and
not more than three commissioners should
be residents of New York City.

This department should regulate and su-

pervise all common carriers, all water sup-
ply, irrigation, drainage, gas, power, light-

ing, heating, intelligence-transmitting and
other public utility corporations operating
within the limits of New York State, includ-

ing similar activities on the part of any
other State department or political sub-
division of the State.

This department should be divided into

such bureaus as may be essential. Each en-

gineering bureau should be administered by
a chief engineer selected with sole regard to

his peculiar fitness for the office, and he
should have power, subject to the approval
of the commissioners, to select and appoint
such division engineers as are essential to

the proper conduct of his office.

4. In case provision be made in the con-
stitution for the creation of one or more
departments or commissions charged with
responsibility for regulating, supervising,
and inspecting buildings and the equipment
thereof, trades, mines, industries or labor,

each such department or commission should
include in its membership at least one pro-
fessional engineer in good standing in his
profession. Commissioners should be ap-
pointed by the Governor. Each appointee
should have had experience and should pos-
sess qualifications fitting him to perform the
duties essential to the department or com-
mission.

Court or Board of Claims

5. In case provision be made in the con-
stitution for the creation of a Court or
Board of Claims charged with responsibility
for investigating claims against or on be-
half of the State, one-third of the member-
ship of such court or board should be made
up of professional engineers in good stand-
ing in the profession, each to have practised
professional engineering for at least ten
years and for at least five years to have
had responsible charge of important engi-
neering work either as to design or execu-
tion.

6. Removal by the Governor of any com-
missioner should be made only after the

filing of charges and after affording the ac-

cused an opportunity to be heard in the

matter, provided, however, that at any time

within the first six months after making
an appointment the Governor may exercise

the power of summary removal. A suc-

cessor to a commissioner who has been re-

moved should be appointed to fill the unex-

pired term. Vacancies caused by removal

or otherwise should be filled under condi-

tions similar to those governing original

appointment.
7. There should be no direct or implied

prohibition against legislation which would
permit the reference by a court of technical

matters made the subject of, or incidental

to litigation, to a referee expert in such

technical matters, for the purpose of secur-

ing a determination concerning the facts,

or which will prevent the court from select-

ing independent expert witnesses or ad-

visers in matters of this character.

8. In order to make possible the reason-

able development of State resources, the

present constitutional prohibition against

the use or sale of land and cutting of trees

within the limits of the Forest preserve

should be removed in so far as such use or

sale of land or cutting of trees is essential

to such development (Article VII, Section

7) , and similarly to permit the development
of other natural resources by private enter-

prise, provision should be made for the con-

demnation of private property necessary to

the construction and operation of works for

irrigation, drainage, sanitation, water sup-

ply, agriculture, mining, forestry, or power
development, through the declaration of

such project as for public use, subject,

however, to the superior right of the State

Mixer on Connecticut Road

—

A Correction

IN the article on the Milford Turnpike,

between New Haven and Bridgeport

—

the 4 1/4-mile road with only one crack

—

published in the Engineering Record of

April 17, 1915, page 480, it was stated that

a Koehring mixer was used. This was an
error. The mixer was built by the Chain

Belt Company, of Milwaukee. The error is

all the more regrettable since the Chain
Belt Company took especial pride in the

performance of this mixer, many contrac-

tors in New England, at its suggestion,

visiting the work to see the mixer in oper-

ation. The contractors, C. W. Blakeslee &
Sons, of New Haven, in writing this jour-

nal regarding the error, state that they are

well pleased with results from using the

Chain Belt machine.

Graphic Method of Detailing

Hip-Rafter Connections
Simple Construction for Determining Angles of

Intersection of Purlins and Hip-Rafters and

Bevels for Connections

By C. L. C. MAGEE
Scully Steel & Iron Company, Chicago

AGRAPHICAL method for determining
the correct angles of intersection, and

the inclination and bevels of the connection

angles for hip-roof and similar problems

is here presented in a concise form, which
is believed to be simpler than the usual

trigonometrical solution.

Assuming a typical roof with I-beam hip

rafter and beam or channel purlins flush

on top, there is known i, angle of slope of

Horizontal Plane

/ Purlin Detail

GRAPHIC construction FOR DETAILING HIP-RAFTER CONNECTIONS

or of a subdivision thereof to condemn the

same property or a portion thereof for State

or municipal purposes (Article I, Section 7).

The Cost of Repairing a Break in a

16-in. water main in Milwaukee 22 ft. below
the surface of the North Menominee Canal
was $1,323.45. The break occurred last

August at a point 30 ft. from the dock line.

Boats plying the canal draw 19 ft. of water,

but they were not the cause of the accident,

according to H. P. Bohmann, superintendent
of waterworks, inasmuch as an inverted

sewer lies intact 18 in. above the water
main. A crack was found the full length of

the pipe removed, and a large section on the
bottom was broken out entirely.

roof plans or top flanges of purlin ; s, angle

of slope of hip rafter; a, angle between
plane of hip rafter and vertical plane

through purlin (usually 45 deg. as shown) ;

d, depth of purlin; and the depth of hip

rafter. The angles required for detailing,

which are to be found by graphical con-

struction, are h, c, and d as shown on the

accompanying sketches. The construction

can be made as follows:

Draw the lines HA and AD to represent

the horizontal projections of the upper axes

of the purlin and of the hip rafter respec-

tively. Select any point I on HA, and draw
the line IK at the angle i with IH. Lay off

IK = d = depth of purlin to any con-

venient scale, then draw KB parallel to HA
to intersect AD at B, giving the point
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where the center line of the lower flange

of the purlin pierces the hip plane. From
B lay off BF perpendicular to HA and make
FG = IK = d. Connect the points F and

A, and at right angles lay off FH to inter-

sect HA at H. The angle b is found at A.

Similarly, at B, lay off BE at right angles

to AD and equal to KL = v and connect

AE, which should be equal to AF for a

check. This gives the angle c at A. Then
draw EC perpendicular to AE and connect

CH, which should be at right angles to

AD for a check. Swing an arc with C as

a center and radius CE to give D, connect

DH, and the angle d is found at D. For
a check, swing the arc FD with H as a

center. The sketches of the details of the

purlin and hip rafter show the application

of these angles b, c and d to the detailing

of the connections.

The construction is based on the prin-
ciples of projection and revolution of planes
to give true values of angles. The line of
intersection of the plane of the purlin web
and the plane of the hip rafter is shown
in true length as AF and AE revolved into
a horizontal plane (XL), giving the true
angles b and c. A plane is then passed
perpendicular to this intersection line by
using the two perpendiejilar lines EC and
FH, the true angle d also being found by
revolution into a horizontal plane, using
HC as an axis. It should be noted that
IK could be given any convenient length,

regardless of the depth of purlin, as the
construction is independent of the scale

used. This method can also be applied to

skew portal connections to end posts, and to

the connection between the horizontal struts

of bracing and sloping tower columns.

Literature
For the Civil Engineer and Contractor

New Publications

iNDUSTRiAt Conditions in Topeka.—Part IV, The
Topeka Improvement Survey. Report by Zenas
L. Potter, Department of Surveys and Exhibits,
Russell Sage Foundation, New York City. Paper,
6 X 9 in. : 56 pages; 7 illustrations and 12 tables.
Topeka, Kan., Topeka Improvement Survey Com-
mittee.

The City Plan, March, 1915, Vol. 1, No. 1. Paper,
6 X 9 in. : 16 pages. Boston, National Conference
on City Planning.

First issue of a quarterly published as the of-
ficial organ of the National Conference on City
Planning to present discussion on city-planning
problems for the benefit of those Interested in this
phase of municipal engineering.

Statistics of Railways, 1903-1913, United States.
Issued by the Bureau of Railway Economics.
Paper, 6 x 8% in.; 81 pages; 76 tables and a
map. Washington, Bureau of Railway Economics.

Compiled from data published annually bv the
Interstate Commerce Commission, and published
to present for convenient reference aspects of
railway operation as shown therebv.

Books Reviewed

The Operation of Sewage Disposal

Plants
Author, Francis E. Daniels, A. M., director of

water and sewerage inspection. Board of Health
of the State of New Jersey. Board, 8 x 5 in. ; 136
pages ; 40 illustrations. New York, Municipal Jour-
nal. $1.50.

Reviewed by George A. Johnson
Consulting Engineer, New York City

Inefficient management of sewage dis-
posal plants is unquestionably responsible
to a far greater degree than faulty design
for their failure to produce satisfactory re-
sults. It seems a pity that city officials

will spend large sums of money on the
construction of such works and after their
completion "point with pride" to them for
a year or less, and afterward sit up nights
devising ways of cutting down appropria-
tions for their management. It is not so
with water purification plants, except per-
haps in some small works, but it is all too
true of most sewage disposal plants.
The author of this little book, as director

of the department of water and sewerage
inspection of the State Board of Health
of New Jersey, has had for years an ex-
cellent opportunity to study the manage-
ment, or perhaps more properly the mis-
management, of sewage disposal plants ; and

the volume he has written as a result of

his observations and experiences possesses

more real value for sewage works managers
and city officials than any book on the sub-

ject which has appealed in a long time.

As a matter of fact, for reasons not alto-

gether clear, writers of books on sewage
disposal more often than otherwise confine

their comments regarding management to

generalities, which of course have but a

limited value.

If those having in charge the manage-
ment of such works, and also the officials

whose duty it is to prepare and see passed
the annual budgets of their cities, would
read this book carefully and take good heed
of the advice therein given, they would not

fail to profit materially from the slight

effort thereby entailed.

In the reviewer's opinion this is a book
which should be in the hands of every sew-

age works manager and in every city hall

library. It contains much sound common
sense, is simply written and is replete with

forceful, convincing arguments. There is

need, great need, of more books of the same
type.

Federal Valuation of Railroad

Property
Author, Richard J. McCarty, M. Am. Soc. C. E.,

M. Am. Soc. M. E., vice-president of the Kansas
City Southern Railwav, Kansas City, Mo. Paper;
5% x 81/2 in.; 103 pages. Kansas City, Tiernan-
Dart Printing Company.

Whoever has read Mr. McCarty's shorter

monograph, "Depreciation of Railroad

Property," issued a year ago and reviewed

in the Engineering Record of Feb. 14, 1914,

page 202, will make it a point to read this

new discussion of valuation. Combining a

simplicity of presentation with frequent re-

capitulation and summary, and the use of

large Lype, numerous subheads and simple

numerical examples, Mr. McCarty makes
his writings thoroughly readable and easily

understood. Withal he uses certain terms
and angles of attack which, while perhaps
dismaying to those who deplore the lack of

a universal code of definitions and first

principles, give his writings a decidedly in-

dividual flavor.

This new monograph is not a general dis-

cussion of the principles of valuation. The
author confines himself strictly to his title,

railroad property and the Federal valuation
thereof. He begins with the Valuation Act
itself and its general purposes. Of these
general purposes he finds four: To dis-

cover whether there is overcapitalization,

to establish data for the problem of gov-
ernment ownership, to determine whether
investors in railroads receive proper re-

turns, and to provide a basis for future
legislation. He admits freely that rate
regulation may be taken as the chief spe-

cial purpose of the act, and his aim is to
show what constitutes "fair value" for this

purpose.

As in the earlier discussion of deprecia-
tion, Mr. McCarty favors "original cost"
rather than "reproduction cost," passing
over without comment the difficulty of as-

certaining it from the average railroad's

records. He now elucidates his theory,

however, and introduces modifications of

the actual cost which make his final value
about that obtained by the reproduction
method ; in fact, he admits in his brief dis-

cussion of the latter that it is compatible
with his principle of "proper original cost"

provided present prices and original condi-
tions are assumed. This "proper original

cost," from which he excludes wasteful or
dishonest expenditures, is the foundation
of his theory of fair value. He allows in-

crements, however, not only in the value of

land, but also in that of material and of

labor, so that the resultant unit price is

virtually that of reproduction new. He
also allows adaptation and solidification as

real elements of value.

In discussing "undivided interest in joint

facilities," and co-ordination and co-opera-

tion, the author brings out some valuable

ideas on matters about which little has been
written. He thinks it not feasible in many
cases to make terminals and other inde-

pendently organized joint properties self-

supporting, and would divide them theo-

retically among their owners as elements
of fair value to the parent companies, dis-

regarding the separate entity of the joint

property. He shows in an interesting man-
ner how when two companies by a co-op-

erative contract, as for a piece of track or

a joint station, are able to give with the

one physical unit as good service, or better,

as with duplicate facilities, a fair return

will include enough to maintain the dupli-

cate facilities.

His discussion of property abandoned is

another part of the book especially worth
reading. He shows that where an obsolete

or inadequate part has been replaced for

the betterment of the service the costs of

both old and new parts, less the salvage

value of the old, are legitimate items of

"fair value." Only when the abandoned
part has not been replaced, and not always
then, would he exclude it.

Fifteen pages are devoted to deprecia-

tion. The author follows the general line

of reasoning adopted in his earlier work
on that subject, that in order to avoid

wasteful renewals, with the first indications

of depreciation the property must be built

with a reserve strength. While there may
be little really new in this section of the

discussion it might clarify the ideas of

some.

Other phases of the general subject are
touched upon, and altogether Mr. McCarty
has produced a work 'that no one concerned
in valuation, particularly railroad valua-

tion, can afford to ignore.
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Long Bridge Truss Erected from
Short Weighted Span

IN erecting a 195-ft. deck truss span over
the Spokane River at the crossing of the

city's Monroe Street viaduct in Spokane,
the contractor for the viaduct belonging
to.the Chicago, Milwaukee & St. Paul Rail-

way employed falsework under a 160-ft.

connecting span, loaded it with 1,000,000
lb. of rails and then proceeded to erect the
long span as a cantilever. The overhang-
ing end landed 10 in. above its supporting
bent, which was erected from the traveler

on the cantilever span as noted in the En-
gineering Record of Feb. 20, page 235.

Temporary tie-rods 5 in. shorter than the
lower chord were inserted between the top

chords of the connecting spans to make the
cantilever span land high. Later these

rods were replaced by girders. To lower
the 195-ft. span to its bearing the counter-
weighted end of the anchor span was
jacked up. Then the counterweight was
removed, the temporary rods removed and
the short span jacked down to its final bear-

ing plates. Men operating the whiskey
jacks are shown in the photograph.
The Bates & Rogers Construction Com-

pany were the contractors for this work.

Pipe Coil Hung Overboard Cooled

Air For Memphis Caissons

THE Mississippi River was used as an
air cooler in sinking the caissons for

the Memphis Bridge. A floating com-
pressor plant, including three 2500-ft. ma-
chines, was used to supply air to the cais-

sons. In warm weather, of course, this air

had to be cooled. This was readily accom-
plished by hanging over the side of the com-
pressor boat in the river several lengths of

pipe fitted together with return bends. This
coil was connected into the main air line

so that all air going to the caisson passed
through it.

Ring Used to Clamp Column Forms

Can Be Quickly Removed

AQUICKLY adjusted and readily re-

moved form support has been used by

H. I. Moyer in repairing columns in the

buildings of the Edison plant recently dam-
aged by fire. The clamp has proved equally

useful on new building work.

One of these rings, made of light angle-

iron, is shown in the accompanying photo-

graph. The method of using it may be

icadily understood by referring to the pic-

ture. To place it around the column the

key is removed from the slots in the link

and half-ring at the top of the picture. The
ring can then be opened up, fitted around
the column, brought together again and the

key replaced in the slot. The lever A is not

iX'Cantile'iferSpon-

Bent erected by
"^ traveler from cantilever span

,». 30'-- .^

•Pleri

( Temporary Tie Rods

85'Girder Span

- 160'Span ----

(erectedon falsework)

Counterweight

'Jacks placed fiere

P\&-l\\ /I Pier 8 Pier 9

END OF CANTILEVERED SPAN LANDED HIGH BY SHORT ERECTION TIES

FORM RING EASILY SET AND LOCKED

then, in the position shown in the photo-

graph, but is thrown to the right, increas-

ing the gap between the two angle rings

at the bottom of the picture by twice the

distance between hinges 1 and 2. Tho
lever A revolves around the pin 1, and the

link B is hinged to the lever by the pin 2.

To clamp the ring tightly the lever A is

thrown to the left until it is tight against

the left-hand angle ring. This brings the

hinge 2 a very slight distance closer to the

center of the column than hinge 1, thereby

locking the ring in place around the form.

To remove the ring, it is only necessary to

pull out the lever A, slacking the ring, and
then take out the key on the opposite side

of the column.

JACKS LOWERING 195-FOOT SPAN TO ITS BEARING

Dig Out Base of 100-Foot Chimney

by Hand—Then Run!

WITH the advent of active building

operations in the central part of large

cities in restricted quarters the wrecking
of existing structures in an economical and

safe way presents many problems to the

wrecking companies. In St. Louis recently

a building was wrecked in 48 days to make
way for a new 22-story building. Razing

the 100-ft. chimney was left to the last so

that the bricks might fall on space com-

paratively well cleared from which they

could be recovered in a minimum of time.

The method used by the contractor was to

cut out the bricks from slightly over half

the base and permit the chimney to topple

over into the space prepared for it. The
chimney was 6 ft. square at the base and

had a slight taper. Four picked men were

selected who would obey orders implicitly,

as their own safety depended upon escape

from the base of the chimney after it began

to fall. Four layers of brick were removed,

starting 2 ft. above the foundation at the

center of the side facing toward the direc-

tion in which it was desired the chimney

should fall. Two of the laborers held
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6-ft. chisel bars while the partner of each

used a sledge.

It was necessary, according to the con-

tractor, to have a horizontal distance at

least 25 to 40 ft. greater than the height

of the chimney into which to topple the

chimney, as bricks might fly that far.

As soon as the work began, at 5 a.m., a

watchman with a pair of glasses took up

his position 150 ft. away. It was his duty

to keep his eye continually on the top of the

chimney, as any movemenr could be de-

tected there first. Once or twice before

the chimney actually began to fall he tried

the laborers by sounding a false alarm on

his whistle, thus giving them a sort of prac-

tice drill, as every second counted in the

rush to cover the distance to a point of

safety. The chimney fell without mishap
at 6:10 a.m. after the cut had been made
slightly more than half way through.

Detailed Advance Planning, Properly

Done, Cheapens Construction

COSTS can be cut by planning in the

home office or the construction office the

details usually left to workmen and fore-

men. In a paper presented recently before

the Western Society of Engineers by San-

ford E. Thompson and William 0. Lichtner

it is shown that one firm engaged in rein-

forced-concrete building work cut costs on

form work alone by the use of these meth-

ods from 7% cents to 51/2 cents per square

foot. The methods outlined have been

applied with equally striking results to sev-

eral classes of construction.

According to this method, such planning

includes not merely laying out the instal-

lation of heavy machinery, the successive

moves of derricks, etc., but also planning

the delivery of material and all the differ-

ent moves to be made by individual gangs

from the start to the finish of the job.

Sequence of Work Studied

First, the entire job, including all tempo-
rary as well as permanent structures, is

studied from beginning to end, and de-

tailed plans of everything to be made on
that job are worked out. Next, the sequence
of the job is planned from beginning to end,

and every construction operation, down to

the successive erections of temporary plat-

forms, planned. Then a purchasing sched-

ule of every item that will be used is made,
and transferred to material slips showing
what is to be needed, when it must be or-

dered, and to what spot on the work it must
be delivered. A schedule is made showing
the number of men and foremen of each
trade required from start to finish to ac-

complish the work as it is laid out on the
progress schedule. So far as possible (and
the farther it is carried the better it pays)
the amount of work to be done by each
gang, and even each man, is reasonably
laid out for each day, and cash bonuses are
provided for exceeding the estimated day's
work. Finally, the superintendent and the
force at the job must see that materials
arrive as called for on the schedule; that
the proper number of men are provided;
that work starts at each particular part of
construction on the proper date; and that
each foreman and man understands in ad-
vance exactly what he is to do and how he
is to do it.

There rests with the superintendent and
his force the task of training the foremen
and workmen in the most efficient methods

of going at their work. If the men's moves
are planned in advance in this way, and the

right materials and tools delivered to them
at the proper place and time, and cash in-

ducements offered them, to develop their

efficiency and exceed their schedule, the

work will be in no danger of lagging behind

the desired progress.

This plan, of course, requires that the

designing force be in much closer touch

with the construction £«rce than is the case

with most contracting firms. The planners,

of whom the superintendent should be one,

must be men with engineering knowledge,

but also men who know construction work
thoroughly and who are capable of laying

out schedules without any of the absurdi-

ties so often found in such plans.

Heavy Needling for 450-Ton Column
Loads for SubwayjiUnderpinning

j

THREE 450-ton single column loads are

being temporarily supported on 30-in.

200-lb. girder beams in the cellar of the

Centurian Building, 1182 Broadway, New
York, while their footings are carried

down to the platform subgrade of the new
subway.

Single-column loads of this size rarely

are met with in underpinning. The fact

that solid rock was found a little below the

street in constructing this building is re-

sponsible in this case for shallow footings

under such heavy load.s. The building has

no subcellar, and the column footings are

only 15 ft. below the street. Pits 8 ft. deep

are being dug beneath each of the three

southerly columns and filled with rein-

forced concrete to underpin them to sub-

grade. The footing of the north column
had already been carried down because of

the depth of the adjacent subcellar under
the Hotel Breslin. To support the columns
while the construction was carried out re-

quired careful planning by the contractor.

The short 55-in. girders supporting each

column could not be made deep enough to

get enough rivets in the column flanges to

take the heavy shear, because of brackets

at the top of the columns supporting the

floorbeams. A triple line of 1-in. bolts was
therefore put through the columns, as indi-

cated in the drawing.

Construction Details

The old column rivets over the space

covered by the short girders were first cut

out, a few at a time, and countersunk on

the outside. Meanwhile vertical holes were
drilled all around the old footings to pro-

vide breaking faces for the pits excavated

later. The four cross beams to carry the

main girders were also placed in shallow

trenches, cut through the cellar floor into

rock and half filled with concrete.

Next the four main girder beams were
set, the short cross-girders placed against

the column faces and holes for the 1-in.

bolts drilled through the columns. These
bolts were inserted, and the interior of

the column filled with cement mortar by
a grout machine attached to an opening
drilled in the web of one of the channels.

As soon as this set, the 1-in. bolts were
drawn up to a good grip on the column,

without danger of buckling the webs of the

column channels. Every other one of the

column rivets previously countersunk was

COLUMN GRIPPED IN SPITE OF SHORT SPACE BELOW BRACKETS
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then drilled through and replaced with a

%-in. bolt gripping both the girder and
the column flange.

As soon as the short girders were prop-

erly attached to the columns, eight 60-ton

jacks were set to take up the deflection in

the girder beams. In the case of the column
shown in the photograph this deflection was
first taken up, accurate levels being taken
on the ends of the girder beams, during
jacking to measure the theoretical deflection

necessary just to lift the weight of the

Progress Map Records Accurately

Water-Main Construction

CONTRACTORS' records on water-main
contracts are^ probably more diflScult to

keep than those in any other form of con-

struction work. The line of work stretches

out over a very extensive territory and the
chances of omission of insignificant items,

which in the total sometimes amount to

serious figures, are great. This is especially

so in the case of contracts in large cities.

I'Open Hc>k-s-.f~^ 1 '\L6'x8M',6'2'la

Ron cf Columns on Broadway

DEEPENING THREE SHALLOW FOOTINGS UNDER LOAD OP 450 TONS EACH

column. The column itself was then actu-
ally raised a few thousandths of an inch,

and a saw blade inserted under the cast
base of the column. After standing over
night on the wedges, the girder beams were
found to have deflected until the saw blade
was caught under the column. The girder
beams were then jacked up till the saw
blade was loosened, and the process re-

peated once or twice, till these beams
showed no further deflection.

The grillage beams were then removed
from the old column base, and the rock
below cut out to the required depth with
jack hammers. Concrete is poured into the
footings through chutes from the street.

The support of one of two small columns
behind the two middle main columns is

partly shown in the photograph. It is

much lighter and simpler than the main
needling, and was only undertaken to pre-
vent the chance of the 40-ton load breaking
down one side of the pit dug to underpin
the large column. These 40-ton columns are
back of any possible cleavage slope of the
rock, and their footings did not have to

be deepened.

This work is on section 2 of routes 4 and
36, being constructed by the U. S. Realty &
Improvement Company, for whom C. H.
Stengel is chief engineer, E. A. Little, gen-
eral superintendent, and S. S. Jones, field

superintendent of the section. For the Pub-
lic Service Commission, Edward Pendlebury
is section engineer under J. 0. Shipman,
engineer of the first division.

where there are often as many as fifty items
in a job that does not exceed $100,000 in

the price bid.

During the past five years a contractor's
engineer evolved a system which has proved
to be accurate to as great a degree as is

practically desirable, which is extremely
simple, and which does not require a great
amount of time. A roll of cross-section
paper proportionate in length to the length
of the pipe line to be covered is all that is

necessary. The center line of the proposed
main is laid out along this in pencil to a
scale of 1 in. to 20 ft. In case of city work,
the width of street should be laid out and
the property lines shown. All this can be
readily and quickly transferred from the
original blueprint. Then, as the pipe i.s

laid, it can be sketched out on this map in

pencil, also to scale. Branch connections
should be shown and all small items of
work, such as concrete, vitrified drains,

sewer alterations, house connections, extra
width and depth of trench, extra width of

paving removed, and such other items aa
are called for in the contract. These should
be noted at their proper places along the
pipe-line. In this manner a daily record
of progress can be kept, all possibility of

duplication of entries eliminated, and a
complete record of the job can be had upon
its completion. In case of dispute, the en-

try in question can be found at its proper
location along the pipe line and the fact

that the item of work was actually done
proved by showing the reason why it was

necessary to do it, which is usually quite

enough when dealing with a fair-minded
engineer. In cases where additional pay-

ment is made for extra joints beyond one
in every 12 ft. of pipe line, a very satis-

factory record is available at no additional

cost.

This system was used on a water-main
contract in a large city in which more than
$400,000 worth of work was completed in

about eleven working months. It required

but an hour's office work a day and the

notes were gathered, incidentally, in the
course of the superintendent's daily round
of the job. At the completion of the con-

tract two men went over the maps, one to

make up the final estimate and the other

to check his figures. It required a month
to do this, and the result was an estimate

that was the means of bringing the city

engineer's estimate up several thousand
dollars and of saving to the contractor that

sum which would have otherwise been lost,

due to carelessness on the part of inspec-

tors in failing to report certain items of

work that had been performed.
Recently the same system was used on a

large scale in open country work. It took

even less effort on this contract as there

were fewer small items to be noted and
the survey station points could be used as

points of reference instead of property

lines as in city work.

Tall Stack on Contractor's Boiler

Prevents Smudging Building

HAVING as fuel a pile of pitch-filled lum-

ber, the builder of the Miami Hotel in

Dayton, Ohio, decided that it would be

much cheaper to carry the smoke stack

from the hoisting engine boiler up above

the top of the building than to clean the

soot from the brick work and terra cotta

trim after construction was completed. The
stack is shown in the photograph alongside

the material tower. Frank Hill Smith is

the contractor and engineer.

TALL STACK SAVES EXTERIOR FINISH OF DAY-

TON BUILDING



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Construction to Start on New-

Subway in Philadelphia

Present Appropriation for Work Near City Hall on

Main Line—Construction Will Be Decked

Trench Work in Gravel

The citizens of Philadelphia on April 29

voted on a $6,000,000 bond issue to begin the

construction of the new $46,000,000 subway
system planned for that city. It will be at

least a month before any contracts can be let

under this issue. A $500,000 bond issue was
voted last fall and applied on five contracts

for deepening and enlarging sewers in the

downtown district enclosed in the proposed
delivery loop of the new system. Much of this

sewer work would have been necessitated

without the subway by the increasing number
of large buildings in this district with deep
cellars which were not drained by the present
system, and with an increasing volume of
sewage which was rendering the present sys-

tem inadequate.

The present Philadelphia subway, as de-
scribed in the Engineering Record of March
14, 1914, page .308, runs east and west under
Market Street, and terminates in a short
north and south elevated line along the river
front. The new subway will cross under the
present one at the City Hall, and will extend
north and south under Broad Street. A de-
livery loop, which is in the form of a rough
square about V2 mile on a side, will provide
for discharging the flow from the subway
at a number of points in the business district.
Track construction in which all grade cross-
ings have been eliminated will provide for
routing trains from either direction by or
around this loop with great flexibility. All
the appropriation voted at the present elec-
tion will be applied to the construction of
the Broad Street line, and work on the loop
will be provided for under future bond issues.

Construction Features

On account of the flatness of the part of
Philadelphia traversed by this subway, it has
been possible to secure favorable grades and
at the same time make the roof of the sub-
way support directly the street surface, thus
eliminating all settlement and trouble due to
back filling. At the point where the new sub-
way crosses beneath the present Market
Street subway, the space between the roof
Of the subway and the street will be left open
and one use suggested for it has been the
parking of the automobiles which now stand

each day in a long line down the center of
Broad Street.

The excavation for the new subway will

be mostly in gravel, and thfre will be no dif-

ficulty in securing excellent footing for the
structure. Part of the work on North Broad
Street will be in rock cut. One of the interest-
ing features of the construction will be under-
pinning the City Hall, which is a very heavy
building with solid masonry walls. This work
was easily arranged in the construction of the
old subway, as the tubes divide and circle the

Wind Wrecks 5-Story Wall
Which Resisted Fire

Steele-Smith Brick Building at Birmingham, Ala-

bama, Collapses During 35-Mile-an-Hour Gale,

Damaging Adjacent Shops

Unable to resist wind blowing at a velocity

of 35 miles per hour the east wall of the
Steele-Smith five-story brick building in Bir-

mingham, Ala., which had remained standing
after a fire in December, 1914, and was used

IN FALLING THE EAST WALL DEBRIS DEMOLISHED TWO ADJACENT STORES

building. The new tubes will go directly be-
neath it.

As will be remembered from the article re-
ferred to above, the daily urban passenger
movement of the population of Philadelphia,
present and prospective, has been thoroughly
tabulated and mapped. In addition to the
construction which will go forward at once,
other rapid transit subway and elevated lines
are included in the comprehensive plans of the
Department of City Transit for the future.

in the reconstruction of the store, toppled ovei
at 5 P. M., April 21, killing eight people and
injuring twelve. Fire broke out in an adjacent
shop, upon which the debris had fallen, and
escaping gas from a broken pipe added to
the danger, although the flames were quickly
extinguished.

The Steele-Smith building, according to in-

formation received from R. P. Partridge of
the City Engineers' Office, of Birmingham,
was 50 X 140 ft. in plan, 70 ft. high, with

GAP IN THE EAST WALL AFTER THE FAILURE AND VIEW OF THE INTERIOR OF THE DAMAGED STRUCTURE
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brick -walls 13 in. thick at the top and thicker

at bottom; cement mortar with lime was used.

The building was about ten years old.

After the fire last year the debris was
cleaned out and such portions of the walls as
were considered unsafe were torn down.
About one-third of the west wall above the

third floor was down, the fire being hotter

on this side than on the east side, owing to

the location of the elevators. The east wall
remained standing, part of it being practically

unscorched and paint still on it in places, and
practically all of the front and rear walls were
left standing.

Fire-Damaged Walls Examined

An architect and contractor carefully ex-

amined these walls and decided to use the

east wall in reconstructing the building and
therefore left it standing undisturbed, as it

was found to be in perfect alignment, not
cracked, well tied and plumb, and was ad-
judged by them to be safe under ordinary con-
ditions. Joints were examined and they were
found to be in regular formation. No brick
had fallen from the east wall at all.

When the accident occurred the wind was
blowing from the west at 35 miles an hour
and the two upper stories of the east wall fell

eastward. Apparently the third story was
kicked westward into the burned building.
The two upper stories of the east wall fell

on a three-story building, 25 x 140 ft., occu-
pied by the Hann shoe store, and a two-story
building on a lot 25 x 140 ft., occupied by the
Atlantic & Pacific Tea Company. Both of
these buildings were constructed of brick and

First Water Over Roosevelt Dam
The reservoir behind the Roosevelt dam in

Arizona was filled and water passed over the

spillway for the first time on April 15, as
noted last week. Elaborate ceremonies had
been planned and were attended by about
2500 people. Addresses were delivered by sev-

eral members of the State legislature, and
Louis C. Hill, who was construction engineer
for the U. S. Reclamation Service on the
project, briefly reviewed the history of the

on a bond issue of $27,000,000 to complete
the entire canal program. It is believed that

the smaller sum made available will be suf-

ficient to obviate cancelling any existing con-

tracts.

RESERVOIR FILLED TO SPILLWAY LEYJX

Heavy Travelers Erect Hell

Gate Arch Over East River

Single Hitch Used for Heaviest Members—Water
Delivery of Steel—Unloading Derricks and

Dinkeys Handle Steel for Backstays

Four panels of the main arch for the Hell

Gate bridge of the New York Connecting Rail-

road across the East River have been erected

on the Long Island end, and the work of

erecting the backstays on both sides of the

river is going forward rapidly. On the Long
Island side the backstay erection is nearly com-
plete, while one pair of vertical members re-

mains to be set, requiring two moves of the

traveler to bring the structure on Ward's Is-

land up to the abutment. One 175-ton and two
75-ton single-boom travelers are erected at

present, as shown in the photographs.
Two 12-part falls of heavy manila rope are

used to move the travelers up the inclined top
chords of the backstays. A stiffleg derrick is

engaged in loading with sand the girder gril-

lage which counterweights the Long Island side

of the arch. The foundation work for the

Ward's Island anchor arm was completed later

than the similar work on Long Island, and
consequently work on the west of the river is

at present being rushed to catch up.

FOE THE FIRST TIME IN THE HISTORY OF THE ROOSEVELT DAM WATER PASSED OVER THE SPILLWAYS ON APRIL 15

were much older than the Steele-Smith
building.

Adjacent Shops Damaged

The east wall of the Steele-Smith building
was not a party wall, but in falling carried
with it the upper story of the west wall of
the Hann shoe store, and went completely
through the tea store. The roof and all floors

of each of these stores were carried down to

the ground floor, neither of them having a
basement. This location being in the heart of
the retail district of the city, there were many
shoppers, especially in the tea store.

Since the disaster it has been decided to
take down all of the remaining walls, which
are now considered unsafe.

Reclamation Service Establishes

Executive Office in Field

Executive ofllices have been established by
the U. S. Reclamation Service at De;nver, Col.,

which will handle all matters pertaining to

work in the field.

work and pointed out the opportunities which
it opens up to the Salt River valley. The first

water over the crest was preserved and is

being forwarded to New York in a flask of
Arizona copper. This water is to be used
instead of champagne in christening the new
dreadnaught "Arizona." The accompanying
pictures showing the spillways in service are
published through the courtesy of A. P. Davis,
chief engineer of the Reclamation Service.

$3,675,000 Only Available for New
York State Barge Canal

Instead of the $8,720,000 provided by the
MacDonald bill to continue the work on the
New York State Barge Canal, on which the
Legislature failed to act, the improvement has
been allowed only the sum of $3,675,000 in
the general appropriation bill now awaiting
the signature of Governor Whitman. During
the closing hours of the legislative session,
however, it was voted to call for a referendum

The exact point on the top flange of each
chord member which is over the center of grav-

ity of the member as it hangs at the proper in-

clination for entering was determined in ad-

vance, and holes were left in each member for

bolting on the lifting angles. These angles in

turn are attached by pins to shackle-bars hang-
ing from the lower block on the main falls.

The inclination for entering the lower chord
members is the same as their permanent incli-

nation in the structure, while the top chord
members must be entered at an angle with the
horizontal greater than their permanent incli-

nation, and then swung down to engage the
top of the next outer vertical post, which is

erected first. The kegs of bolts and tools placed
on each member for the connecting gang do
not seriously disturb the balance of these sec-

tions, but a runner line of 20 tons capacity is

provided to overcome any tendency to hang at
a wrong inclination.

Delivery of Steel

Steel is delivered on railway cars brought on
car floats up the East River, and the steel for



Progress Views of Hell Gate Bridge Erection, New York

137-TON MEMBER ON OAR FLOAT HOLE GIVES ACCESS TO INSIDE OF CHORD TRAVELER ON WARD'S ISLAND BACKSTAY
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THREE-STORY RIVETING STAGES, HOLDING FOUR
CREWS EACH, AND BRIDGE FOR DRIVING
HANGER-PINS GIVE IDEA OF SIZE OF

MEMBERS

MEMBERS OF HELL GATE BRIDGE OVER EAST RIVER, NEW YOBK CITY, ARE SO LARGE THAT MEN CANNOT LOOKING THROUGH AT TRACK LEVEL FROM LONG

CUNO TO THEM—RIVETING STAGES, SHOWN AT LEFT, ABE USED ISLAND ABUTMENT
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most of the arch will be lifted directly by the

main travelers into place. The heaviest mem-
bers to be placed weigh about 175 tons. The
arch will be completed and swung before erec-

tion of the hangers and floor system is begun,

as most of the material for the latter is now
doing duty in the backstays. Of 6000 or 7000

tons of metal in each anchorage only 800 tons

will not be used after their removal in some
other part of the bridge or its approaches.

Beside the main travelers, a heavy steel stiff-

leg derrick is set on each side of the river to

unload and transfer to cars the steel for the

backstays. These members are carried under

the erection traveler by standard-gage dinkies.

Unveiling of Noble Portrait the Oc-

casion of Personal Reminiscences

To those who were present at the ceremony
of unveiling a portrait in oils of the late

Alfred Noble at the Engineers' Club, New
York City, on April 22, there was afforded an
opportunity of listening to reminiscences

which indicated in what high regard the dean
of the American engineering profession was
held by his many friends. The program in-

cluded addresses by J. Waldo Smith, who
spoke for the civil engineers. Prof. F. R.

Button, representing the mechanical engi-

neers, and H. F. De Puy, who dealt in an
intimate way with Mr. Noble's camping trips

in the woods along Lake Superior.

After the formal addresses had been made
the remainder of the evening was given over

to stories of the human side of Mr. Noble's

character. Even on his fishing trips he could

never forget that he was an engineer. He
weighed and measured every day's catch,

plotted curves showing the relation of length

to weight of brook trout, and even went so

far as to develop an equation expressing this

relation. A convincing demonstration of his

high technical ability was afforded by one
incident. While away on one of his trips in

the woods the Government wished his advice

on an important construction problem. As no
means of reaching him by wire existed one
of the ships of the Federal Light House Serv-

ice was especially commissioned to patrol the

shores of Lake Superior in search of him.

The vessel proceeded slowly around the lake,

constantly blowing its whistle, until Mr.
Noble was found and brought back from his

vacation to attack the technical problem in

hand.
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It had not been the intention to enter it, as

the authorities of Ocean Grove are very par-

ticular in regard to the observance of the

Sabbath and there were no attendants on

hand, but some of the younger men raised the

manhole cover and Mr. Stryker expressed a

desire to descend. He had reached the floor

of the chamber and Mr. Le Rue was half way
down the ladder when the explosion occurred.

Mr. Bowen had just started to descend. One
of the men evidently struck a match to light

a cigar, as the cigar, with a small part of its

end already consumed and a box of matches

were found on the vault floor the following

morning. It is the opinion of Mr. Potts, who
had started to walk away in the company of

Mayor Baldwin of South Bound Brook, that

the match ig^nited an accumulation of illum-

inating gas that had found its way in by
means of the sewer pipe.
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Alfred Noble's Alma Mater to Honor
His Memory

The regents of the University of Michigan
have appointed a committee for the consider-

ation of some form of memorial to its distin-

guished graduate, the late Alfred Noble, class

of '70. Action will be taken in May.

Explosion in Sewage Detention Tank
Kills One, Injures Two Others

Karlson Le Rue, a councilman of South

Bound Brook, N. J., was killed and Raymond
Stryker, also a councilman of that municipal-

ity, and Walter C. Bowen, sanitary engineer

of New Brunswick, N. J., were severely

burned a6 a result of an explosion that oc-

curred April 25 in the gate chamber of one

of the tanks used for the treatment of sewage
in Ocean Grove. They were engaged in mak-
ing an informal inspection of the sewerage
works of Belmar and Ocean Grove, accom-
panied by Clyde Potts, consulting engineer,

of New York, who designed and supervised

the construction of both works and who is at

the present time retained in a similar capacity

in South Bound Brook. The tank, which is

the larger of two used for the purpose of de-

taining Ocean Grove's sewage a sufficient

period to permit of its liquefying and which

was described in detail on page 54, Engineer-

ing Record, Jan. 8, 1910, is of reinforced con-

crete and was not damaged in any way.

Heavy Rainfall Causes Floods in

Austin, Texas
Floods caused by an excessive rainfall on

the night of April 22 swept through Austin,

Texas, and neighboring cities, drowning a

score of people, wrecking houses and wash-
ing out bridges. According to a dispatch

from Frank S. Taylor, resident engineer for

Lamar Lyndon, consulting engineer for the

Austin dam, 10 in. of rain fell in 24 hours,

of which 8 in. was precipitated in 7 hours.

Two of the creeks running through the city

overflowed their banks, causing property dam-
age estimated at half a million dollars. All

railroad traffic was halted by washouts.

A second heavy rainstorm occurred on the

night of April 24. Excessive precipitation on

the Colorado River watershed caused the

water to rise high above the dam which has
just been completed. The 14-ft. automatic
flood gates, according to Mr. Taylor, worked
perfectly.

Flood Damages Bridges in Southwest

Heavy rains in Texas, Oklahoma and New
Mexico during the past week have flooded

the Canadian and the Detroit River valleys,

and have washed out parts of several bridges

over the Canadian River. Approximately
300 ft. of the Rock Island Railroad bridge

now in course of construction about 6 miles

southeast of Geary, Okla., were destroyed. The
work of sinking the concrete piers for this

new bridge has just been completed, but none
of the steel superstructure was in place, so

that only about $2000 worth of damage is

estimated. One panel of the recently com-
pleted wagon bridge across the river a mile

below the railroad bridge was also swept
away, the remainder of the bridge being saved
by steel cables made fast to trees on either

bank. Twenty-two bents of the Canadian
River bridge of the Fort Worth & Denver
Railroad were also swept out, but repairs were
immediately begun and traffic resumed with-
in a few days. The Frisco Bridge between
Fay and Thomas had forty-two pile bents
washed away, many others being badly twisted
and bent.

Baltimore Filters Nearly Completed
Following closely upon the announcement

of the opening this month of the new St.

Louis filter plant, comes the news that Balti-

more's new mechanical filters are about ready
for service. The Baltimore plant was de-
signed by James W. Armstrong, who will de-
scribe some of its features in the Waterworks
Number of the Engineering Record next
week.

District Organization Plan

Receives Approval
Local Associations of American Society of Civil

Engineers Indorse Recommendations of

Presidents' Conference

As previously noted in this journal, an im-

portant conference of the presidents of local

associations of members of the American So-

ciety of Civil Engineers was held in New
York during the annual meeting of the so-

ciety. This conference adopted certain recom-

mendations which were then referred back

to the local associations for their endorsement.

Practically all of the associations have now
indicated their approval and the matter will

therefore go to the board of direction of the

society in order that appropriate action may
be taken, making the plan effective.

The recommendations, briefly, are as

follows

:

1. That a distinct organization be formed
in each district, and that all members in that

district shall become members of the organiza-

tion without the payment of additional dues.

2. That local sections may be established

at any point in any district. They shall con-

sist of 25 or more members, except that in

special cases the district organization may
authorize a section to be formed with as few
as 15 members.

3. That representatives of districts on the

board of direction shall be chosen by the cor-

porate members in that district.

4. That the society shall provide enough
funds to cover the business expenses of each
district organization.

5. That action taken or approved by the dis-

trict organization shall be published by the

society for the information of the whole mem-
bership of the society.

6. That the annual convention be held in

each district in turn, except when extraor-

dinary conditions make another location more
desirable.

7. That local sections may affiliate with other

local technical associations, but must not, as

a body, take action on any matter with such
organizations.

8. That a local section, as a body, may take

action on matters of local interest, but must
not act on matters of a National character
affecting the profession at large without the

approval of the board of direction of the

society.

Jersey Court Holds Water Company
Liable for Typhoid Epidemic

In sustaining a verdict of $750 recovered
by B. Henry Jones against the Mount Holly
Water Company, the Supreme Court of New
Jersey on April 15 upheld the obligation of a
water company to furnish its patrons with
pure and wholesome water. There are several

similar suits pending against the concern as
the result of an epidemic of typhoid fever
early in 1912.

"Water is a necessity of life," said the

court, "and one who undertakes to trade in

it and supply customers stands in no different

position from a dealer in foodstuffs. He is

bound to use reasonable care . that whatever
is supplied for food or drink shall be ordi-

narily and reasonably pure and wholesome."

Bombay Hydroelectric Development
Formally Opened

The plant of the Tata Hydroelectric Power
Supply Company, Ltd., at Bombay, India, was
formally opened Feb. 8.

To Make Files of Technical Period-

icals More Accessible
Under the auspices of the library of the

United Engineering Societies, New York, and
with the co-operation of other libraries, there

is now being prepared a catalog of sets of

technical periodicals in the engineering
libraries in New York and its vicinity. It is

expected that there will be some 2400 entries.

After this catalog is published it is hoped to

extend it to libraries in other sections of the

United States and in Canada. With the aid of

?uch catalogs, engineers can quickly learn
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what periodical material is available in their

vicinity and where periodicals of restricted

circulation—and what volumes of them—may
be consulted.

There is also a movement on foot to make a

subject classification of all engineering knowl-

edge, replacing the present very inadequate

classification in the Dewey decimal system, and

such attempts as have been made to supply its

deficiencies.

Engineers Figure Prominently in

Refugee Relief Fund
Engineers have a large part in the recently

formed Refugee Relief Fund. Dr. Alexander

C. Humphreys, consulting engineer and presi-

dent of Stevens Institute of Technology, will

direct the work of the organization as presi-

dent, and Guy E. Tripp, chairman of the board

of directors of the Westinghouse Electric &
Manufacturing Company; B. E. Sunny, presi-

dent of the Chicago Telephone Company; H.
M. Byllesby, president of H. M. Byllesby &
Company, of Chicago, and Gen. George H.
Harries, president of the Louisville Gas &
Electric Company and of the Omaha Electric

Light & Power Company, are members of the

general committee.
The purpose of the organization is to re-

lieve the need of destitute men, women and
children among the war refugees, especially

with reference to medical and hospital sup-
plies. It will also be prepared to aid in the
tranportation of these supplies to the afflicted

localities, though it is probable that it will be
relieved entirely of that part of the task by
the Commission for Relief in Belgium, whose
activities were outlined on page 538 of this

journal, April 24.

Western Society of Engineers Holds

"Students' Night"
The Western Society of Engineers on April

16 held a "Students' Night," in Chicago, at
which the determining factors of a successful
career were discussed by J. G. Wray, chief

engineer, Chicago Telephone Company; W.
H. Finley, chief engineer, Chicago & North
Western; 0. P. Chamberlain, vice-president,

Chicago & Western Indiana; Ernest McCul-
lough, consulting engineer ; C. F. Loweth, chief
engineer, Chicago, Milwaukee & St. Paul;
C. A. Morse, chief engineer. Rock Island Lines

;

Isham Randolph, consulting engineer; W. L.
Abbott, chief engineer. Commonwealth Edison
Company, and B. F. Affleck, president, Uni-
versal Portland Cement Company.

Ohio Senate Kills Bill Hostile to

Flood Prevention

By a vote of 23 to 8 the Ohio Senate on
April 21 rejected the second Garver bill,

which sought to create an elective directorate
for the Ohio Conservancy District and to give
to the owners of land in reservoir sites the
sole right to say whether they would lease
or sell. The Senate's action is believed to
forecast the downfall of any anti-flood pre-
vention measure that may be proposed later.

Culebra Cut Becomes Gaillard Cut
By an executive order signed April 28 by

President Wilson the name of Culebra cut,
Panama Canal, has been changed to Gaillard
cut, in honor of Col. D. D. Gaillard, who died
from illness contracted on the construction
work.

General Goethals Honored by British

Engineering Society
The Institution of Civil Engineers (British)

elected Major-General George W. Goethals an
honorary member at the meeting held April 13,
in London. The late Alfred Noble was simi-
larly honored by this society in 1911.

News of Engineering Societies

The Municipal Engineers of the City of New
York will make an excursion to the Brooklyn
Rapid Transit School of Instruction for Motor-
men and Conductors, to-day.

The Canadian Society of Civil Engineers
held a meeting April 22. A paper on "Tests

on Shearing Resistance of Reinforced-Concrete

Beams," by E. Brown, H. M. Mackay and C.

M. Morssen was presented and taken as read.

The Engineers' Club of St. Louis held a

meeting in that city, April 28. Charles A.

Hobein, Jr., presented an illustrated paper on

"The Investment Banker and the Engineer,"

and Oliver W. Childs presented a short paper
on "The Work of the U. S. Office of Public

Roads."

Personal Notes

W. L. Wilson has been appointed engineer

of the park department of Springfield, 111.

Leigh E. Stevens, until recently city engi-

neer of Grand Rapids, Mich., will engage in

a general engineering practice in Sioux
Falls, S. D.

Paul E. Kressly has resigned from the offices

of city manager and city engineer of Ingle-

wood, Cal. He was appointed city manager in

April, 1914.

C. U. Boley has been reappointed city engi-

neer of Sheboygan, Wis. Mr. Boley was first

appointed to this office twenty-seven years ago
and has served in it continuously to date.

O. W. Peterson has been appointed an assist-

ant by F. C. Herrmann, (fhief engineer of the

Modesto irrigation district, Cal. Mr. Peter-

son will have charge of the construction work
in the district.

W. F. Brooks, highway engineer in the

U. S. Office of Public Roads, has been desig-

nated to take charge of State aid road work
in Lyon, Livingston and other counties in the

State of Kentucky.

Charles J. Bennett, State highway commis-
sioner of Connecticut, has been appointed
non-resident lecturer on highway engineering
at Columbia University, New York City, for

the years 1915 and 1916.

John E. Field, State engineer of Colorado,
has retired to devote his entire time to the

State Land Board, of which he is a member.
He is a member of the Field, Fellows & Hin-
derlider Engineering Company, Denver.

M. L. Klinesmith has resigned as chief en-

gineer of the producing department of the

Kern Trading & Oil Company for the purpose
of accepting an appointment of a similar

nature with the Standard Oil Company in

China.

P. M. Jones has been appointed an assist-

ant engineer of the Modesto irrigation district,

Cal., to supervise the water measurements
being taken along the Tuolunme River for use
in the suit of the district against the city of

San Francisco.

George Stone, civil engineer of Lockwood,
Stone & Company, Boston, spoke on "The Use
of Reinforced Concrete in Cotton Manufac-
turing Plants" at the annual meeting of the
National Association of Cotton Manufacturers
in Boston, April 29.

H. McL. Harding, consulting engineer, of
New York City, specializing in locations, de-
signs and plans for marine and railway ter-

minals, terminal equipment and freight
handling machinery, has moved his office from
17 Battery Place to 52 Vanderbilt Avenue.

Leonard C. Wason, president of the Aber-
thaw Construction Company, Boston, Mass.,
.spoke on "Uses for Concrete Construction by
Cotton Manufacturers," at the third session of
the annual meeting of the National Association
of Cotton Manufacturers in Boston, April 29.

A. A. Weiland, formerly chief engineer of
the Arkansas Valley Ditch Association, has
been appointed State engineer of Colorado.
Mr. Weiland received his education in the Uni-

versity of Colorado and has engaged exten-
sively in hydraulic work. He was appointed
chief engineer of the Arkansas Valley Ditch
Association in 1910 and has fulfilled the duties
of that office in addition to private work as a
consulting engineer up to the time of this

appointment.

Sydney B. Williamson, chief of construction
of the U. S. Reclamation Service, will be in

charge of the recently established executive
offices of that service at Denver, Col. He will

be the executive arm of the service in the field

and all matters will go through his office to the
headquarters in Washington. Mr. Williamson
has served the Government previously in con-
nection with the Panama Canal, having had
charge of the construction of the Pacific end
of that work. I. D. O'Donnel, supervisor of
irrigation will be retained in the field as
expert on irrigation work.

A. E. Chandler, irrigatioji engineer, of
Berkeley, has been appointed a member of the
California State Water Commission. Mr.
Chandler was graduated from the University
of California in 1896 and, after being engaged
for a period of several years as an instructor
in high schools and in the University of Cali-

fornia, he was appointed irrigation expert for

the U. S. Department of Agriculture. In 1903
he was appointed State engineer of Nebraska,
in which capacity he served until 1905 and, in

that year, was appointed engineer on land and
legal matters in the U. S. Reclamation Service.

Gaylord C. Cummin, city engineer of Day-
ton, Ohio, was elected city manager of Jack-
son, Mich., April 21, and will assume the
duties of the new office May 1. Mr. Cummin
was graduated from Cornell University in

1904 and engaged in railway work on the
Oregon & Washington until 1906. Then, as
assistant engineer, in the employ of the

Lewiston-Clarkston Company, he had charge
of the construction of a hydroelectric

plant at Clarkston, Wash. From this work
he returned to the railway service as locat-

ing engineer for the Idaho & Washington.
From 1910 to 1911 he engaged in land drain-
age work in Tennessee, and in 1912 became
city engineer of Dayton.

Obituary Notes

W. H. Bancroft, vice-president of the Ore-
gon Short Line and first vice-president of the
Salt Lake Route, died at Salt Lake City,

April 23.

S. Percy Hooker, State highway commis-
sioner of New Hampshire and highway com-
missioner of New York State during the ad-
ministration of Governor Hughes, died in

New York City, April 24.

Civil Service Examinations

Examinations Previously Announced
See Eng.

Date Record
May 3-4—Assistant engineer, grade-

cross ing elimination,

Philadelphia; salary,
$2500 April 24

May 5—Architectural draftsman,
Philadelphia, salary,
$1200-$1500 April 24

May 3-10—Architectural draftsman,
salary $900-$1200;
architectural bridge
draftsman, salary

$1500; railroad drafts-

man, salary $1600;
Philadelphia April 24

May 15—Inspector of construction.

State of New York;
salary $3.50 to $4.50 per

day April 24

June 3—Transitman, Philadelphia;

salary $900 April 24
June 4—Second assistant, salary

$1000; assistant engi-

neer, salary $4000

;

Philadelphia April 24
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Miniature Railway Feature of Ohio

Northern University Exhibit

A miniature railway that included 50 ft. of

track and three bridge models was a feature of

the engrineerinjr exhibit given by the students

of Ohio Northern University, Feb. 26. One of

the models was of a ten-panel, 200-ft. span,

Pennsylvania through truss bridge and the

others, models of a through Pratt truss, six

panels, 120-ft. span, and a six panel, 120-ft.

span, deck Pratt truss respectively. Other

models of interest to civil engineers included

several different types of roads, one of a 20-ft.

span reinforced-concrete culvert prepared ac-

cording to the standards of the Ohio State

Highway Department, one of a 100-ft. span

suspension bridge and one of a concrete road,

illustrating the different types of expansion

joints.

Large Steel Columns Tested for

American Bridge Company
A series of steel column tests made by the

U. S. Bureau of Standards at the Pittsburgh

testing laboratory for the American Bridge

Company has been completed and the results

are being put into form for a full report.

This series consists of eighteen columns fab-

ricated of carbon steel, nickel steel, etc., and
with varying end conditions. All but four of

the columns failed as a whole, and showed
characteristic curving deflection in accordance

with the end conditions. In general it can be

stated that the columns failed at practically

the value of the yield point of the material

and showed an elastic limit of about one-half

the crippling load. All of these columns were
of relatively small length ratio.

construction. The only tool needed is a ham-
mer, as indicated in the second photograph.

The detail connections are of the simplest

nature, as shown in the standard connection

illustrated. All bolting, punching or riveting

is eliminated by the use of simple wedges,

tenon angles and mortises. The construction

includes a variety of beams, channels, joists,

fore the students of various engineering

schools on the Pacific Coast. This lecture

covers the different phases of a hydraulic de-

velopment, from water resources to the utili-

zation of the power, and illustrates the most

recent types of practice.

WEDGE

WINDOW SILL
OR LINTEL

Hammer the Only Tool Needed in

New Type of Building

A new type of building construction which

is designed for rapid erection of multiple

buildings, such as small dwellings, stores, etc.,

is announced by the Trussed Concrete Steel

Company, of Youngstown, Ohio. It is claimed

that this new construction, which consists of

pressed-steel beams and studs combined with
Hy-Rib, concrete and stucco, can be com-
pletely erected in quicker time and more easily

than a wooden frame building, is entirely fire-

proof and permanent, and compares favorably

in cost with any other material.

The small house shown in the accompanying
photograph was erected in a few hours by
workmen entirely unfamiliar with building

DETAILS OF STANDARD CONNECTION

rafters, etc., of pressed steel, each manufac-
tured in many sizes. These sections are de-

signed to meet exact requirements, are cut to

exact lengths, and detailed so that no further

work is necessary at the building site.

The pamphlet gives full data for standard
sizes of Kahn pressed-steel sections, stand-

ard connections, rib lath, fire-resisting floors,

bearing walls and partitions, etc. Specifica-

tions are outlined and complete drawings of

details for one and two-story houses fur-

nished. Elevations and plans for miners'
cottages and four and five-room bungalows
are given, and many illustrations of actual

construction and tests are included.

Business Notes

The M. W. Kellogg Company, manufac-
turers, specializing in power plant piping and
radial brick chimneys, will move its offices

to-day, from 50 Church St. to 90 West St.,

New York City.

J. W. Swaren, of The Pelton Water Wheel
Company, is giving a lantern slide lecture be-

Trade Publications

The following companies have recently is-

sued trade literature:

Kerr Turbine Company, Wellsville, N. Y.

Bulletin 53, 6 x 9 in., 16 pages, illustrated.

Describes "Economy" exhaust steam turbines.

Keystone Grinder & Manufacturing Com-
pany, Pittsburgh. Folders showing the various

attachments of the Keystone railroad grinder

tool.

Pittsburgh Wood Preserving Company,
Pittsburgh. Booklet B, 3% x 6% in., 8 pages,

illustrated. Century creosoted wood block for

floors and interior use. y

Underwriters' Laboratories, 207 East Ohio

Street, Chicago. Catalog, 6x9 in., 38 pages,

illustrated. Explains the purpose and methods
of Underwriters' Laboratories and outlines the

organization.

Studebaker, South Bend, Ind. Booklet, 5x8
in., 80 pages, illustrated. Deals with methods
of keeping streets clean, illustrating equip-

ment so used. The contents contain general

information.

Harrison Safety Boiler Works, Philadelphia.

Leaflet 18, 6 x 9 in., 48 pages, illustrated.

Treats of testing V-notch meters. Reprints of

papers describing testing laboratory and ex-

periments are given.

Barber Asphalt Paving Company, Philadel-

phia. Pamphlet, 6x9 in., 8 pages, illustrated.

Explains how old roads, brick, macadam or

concrete may be economically resurfaced with

sheet asphalt and asphaltic concrete.

Hauck Manufacturing Company, 140 Living-

ston Street, Brooklyn, N. Y. Bulletin 58, 6 x
9 in., 8 pages, illustrated. Deals with several

types of kerosene-burner outfits, and surface-

asphalt heaters for pavement maintenance.

North Western Expanded Metal Company,
930 Old Colony Building, Chicago. Bulletin

39, Vol. 4, No. 3, 6 X 9 in., 12 pages, illustrated.

Contains brief information regarding some re-

cently constructed buildings in Los Angeles in

which expanded metal lath was used. An in-

sert presents new data on "Kno-Fur" self-

furring expanded metal lath.

A HAMMER IS THE ONLY TOOL REQUIRED HOUSE OP PRESSED-STEEL CONSTRUCTION BUILT OF STANDARD SHAPES
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A Waterworks Number

THE annual convention of the American
Waterworks Association at Cincinnati

next week will focus the attention of engi-

neers throughout the country on problems

relating to one of the most important

branches of civil engineering. It is for this

reason that the Engineering Record has

made this issue a ^yaterworks number. But
in planning the contents the aim was not

merely to present data on each of the prin-

cipal sub-divisions of the general subject

—

such as filtration, chemical treatment,

pumping, meters, pipe, and waterworks con-

struction—but to select as subjects for

articles those works which would best illus-

trate the latest progress in the art. For
example, the alum'manufacturing plant at

the Columbus waterworks, described by
Charles P. Hoover, is the first of its kind

which has been placed in service, and has

been responsible for a marked reduction

in the cost of chemicals. The centrifugal

pumps at Akron, dealt with in F. A. Bar-

bour's article, claim interest because of the

unusually varied operating conditions with

which they have been designed to cope.

The elimination of brass screens in the

Cincinnati filters, as discussed by J. W.
Ellms, marks an important change in the

construction of rapid filter beds and is based

upon actual operating experiences at a large

plant. Many useful hints on the details

of filter construction and design will be

found in James W. Armstrong's description

of the work at Baltimore, now nearing com-
pletion. A decided improvement in the

operation of the Torresdale slow-sand filters

at Philadelphia will be effected by the new
sedimentation basin, the subject of Francis

D. West's article. The direct-explosion

pumping plant in Texas is a pioneer of this

type in the United States, and several new
questions of administrative policy have
been introduced in connection with the work
of constructing the new Winnipeg aqueduct.

The contents of this issue indicates forcibly

that during the past year waterworks engi-

neers have not been marking time, but have
been pressing onward in the march of prog-
ress.

Sedimentation at Torresdale Filters

EXCESSIVE turbidity and slow-sand
filters have always been arch-enemies

in the water purification field. Before the
design of rapid filters employing coagula-
tion as a preliminary treatment reached
its present state of development the slow-
sand filter was called upon to bear the brunt
of purifying waters of all types, irre-

spective of the difficulties attending high
turbidities. It is interesting, therefore, to
read on page 591 the latest chapter in the

history of the country's largest slow-sand

plant—the Torresdale filters at Philadel-

phia. In spite of the fact that preliminary

filters, operating at high rates, were intro-

duced to relieve the turbidity load on the

final or slow-sand units, thereby increasing

their output and reducing the costs of

cleaning, the city, at times, has barely had

a sufficient supply of filtered water for its

needs. The opposition to meters in Phila-

delphia, in the face of repeated appeals

for their installation by the city's technical

advisers, has, thus far at least, militated

against any effective campaign of water

conservation. The alternative was to in-

crease the plant output and this will be ac-

complished by the coagulation and sedi-

mentation basin described elsewhere by

Francis D. West. This addition to the

works will remove from the raw water

about 60 per cent of the suspended solids

which formerly reached the pre-filters and

clogged the slow-sand beds. Not only will

the new basin make possible a yield of

220,000,000 gal. daily, but it will halve the

costs of sand-cleaning, remove color from
the water, prevent growths of algae on

the final beds, and produce a clear, safe

water continuously, without resort to steril-

ization. As an economic factor in the oper-

ation of the filter plant the sedimentation

basin will assume a good deal of impor-

tance.

New Policies in Aqueduct Construction

SO unusual are the conditions under

which the 100-mile Winnipeg aqueduct

will be built that the work occupies a

unique place in waterworks construction.

The several municipalities combining to

form the Greater Winnipeg Water District

have assumed direct responsibility for the

selection and transportation to the work
of the principal materials of construction.

The district has built and will opierate its

own construction railroad, will purchase all

cement directly instead of delegating this

duty to the contractor, and will not only

supply to the contractors sand and gravel

but will also grade this material in the

proper proportion for use as concrete

aggregate. These three innovations in ad-

ministrative policy are discussed in the

article on page 594. Local conditions, of

course, had much to do with the approval

of this plan for the conduct of the work.

The aqueduct line extends through almost

impassable swampy country where no

transportation facilities were available.

Without the railroad it is probable that

reasonable bids for construction could not

have been secured. The direct purchase

of the cement was decided upon to insure

sound, waterproof construction. The de-

cision to deliver graded sand and gravel to

the contractors was influenced by the diffi-

culty of securing, even in a single pit,

material which did not show such wide

variations in quality that its direct use by

contractors would have entailed an amount
and quality of inspection almost impossible

of attainment and exceedingly costly. The
purchase of cement by a municipality or

State is not new and has its counterpart in

the buying of bituminous materials for

road construction by such State highway

departments as those of Massachusetts

and California. The large-scale delivery to

contractors of graded sand and gravel for

concrete, however, is believed to be de-

cidedly novel. It is clear that under the

Winnipeg plan disputes between engineers

and contractors regarding the quality of

materials will be reduced to a minimum, if

not entirely eliminated.

New Theory of Water-Main' Breaks

DESIGNERS of large cast-iron pipe

lines, specification writers and con-

tractors should take particular note of the

analysis, on page 588, of the breaking of

water mains in Cincinnati over a year ago.

Longitudinal stresses of large amount are

believed to have resulted from end contact

of a number of adjoining pipes. In large

size pipe where the individual sections are,

in comparison with the diameter, short,

stubby cylinders, it is easy to conceive of

the enormous strains set up in a small area

when the spigot end is in contact with the

bell at one point only, and the pressures are

applied on the convex side of a slight curve.

The tendency is to straighten out a flat arch

ring in which the faces of the voussoirs

touch at points only, resulting in enormous

localized unit pressures. Clearly one

remedy for this difficulty is to allow a

definite clearance and to insist on its being

attained. For certain large mains laid

around the Philadelphia pumping stations

such a clearance was called for, and after

studying the Cincinnati break at least one

consulting engineer has concluded that in

the future he will specify clearances on

lines in which the pipes are as small as

16 in. The question deserves careful con-

sideration. Waterworks superintendents

should observe the condition of joints for

a number of lengths of pipe on each side

of breaks. There is need for discussion

of points such as the following : How much
clearance shall be allowed for different sizes

of pipe? How much variation from a true

plane may be allowed at the ends? Shall

wood spacers be used and may they be left

in place? The Engineering Record will be

glad to open its columns for a discussion

of these points.



574 ENGINEE:iING RECORD Vol. 71, No. 19

Steel Column Tests

IN last week's issue, page 549, there was

presented and discussed briefly the avail-

able results of the two extensive series of

column tests now in progress at the Bureau

of Standards under the co-operative auspices

of committees of the American Society, of

Civil Engineers and the American Railway

Engineering Association. Since the results

thus far reported embrace only 20 of the

288 or more tests contemplated in the pro-

gram, any attempt at drawing definite con-

clusions would be obviously premature and

unwarranted. Nevertheless, attention may
profitably be directed to certain general

considerations and tendencies suggested by

these and earlier tests, as well as to certain

features of the present schedule.

"The basic question governing the selec-

tion of suitable working stresses for col-

umns, to which the answer must be sought

in tests is : What unit stress marks the life

limit of a column under permanent or oft-

repeated loading, provided premature local

failure through faulty design is precluded?

In the abstract this question may be reason-

ably answered by saying that it is that

maximum unit stress within which perma-

nent deformations, in the form of minute

axial sets or even lateral deflections, experi-

ence no increase under long-continued or

repeated loading; and that this should be

recognized as the critical unit stress on

which working stresses should be predi-

cated. To determine its value experi-

mentally is, however, a very different mat-

ter. To do so under oft-repeated loading

with appreciable intervening time intervals,

analogous to the service conditions of a

bridge member, would be obviously im-

practicable. Moreover, it may be doubt«d

whether attempts in that direction would

serve any useful purpose. Within true

elastic-limit loading the time element is

clearly not a factor, and for higher loading

intervening periods of rest between succes-

sive loads would affect the results favorably

rather than otherwise.

It seems highly desirable, however, that

in the continuation of these tests the com-

mittee should adhere to its understood pur-

pose to apply and release each load re-

petitively, without increase, and as often as

there are resultant increments of permanent

set. By analogy with Bauschinger's classic

tests in tension, the minute permanent sets,

observed even under relatively low initial

stresses, may be expected to show no sensi-

ble increase under repetition until a limit

similar to his "stretch-limit" in tension is

reached, beyond which they may be expected

to increase progressively without increased

and eventually under decreased loading. It

may also reasonably be anticipated that this

limiting unit stress will be appreciably

lower than the ultimate strength under load-

ing continued progressively up to failure,

and that it will probably stand in close re-

lation to the limiting static load that can

be maintained indefinitely. The influence

of the time element, in this sense, on the

strength of steel columns has, within our

knowledge, never been determined. Obser-

vations on a series of small steel struts

permanently loaded for the study of the
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/

. •«;„„n-,r"
u ij 4. very great diflficulty

mg should present no ^ , ,, ^
J ,,^.eem to hold out

or expense, and would , . ^ ^
. , ,

, „ ^ral information,
promise of valuable collai , , . .,

'ri,„ ™„„,f„„. „„ .conducting the
The manifest purpose of

current tests with extreme

curacy is in principle highly coi

Nevertheless, it may well be asked

•are and ac-

mendable.

vhether

'hich
the program of observations under \.

^ _

progress is made at an average rate of on.,

two tests per week is not unduly elaborate

and time-consuming. If an exhaustive

study of the mass of data already obtained,

of which relatively little has been published,

should make it apparent that certain

features are either perfectly typical or

hopelessly erratic, an abridgement of obser-

vations in these directions would be clearly

in order. It is no reflection on the com-

mittees to point out that it is a human
tendency to defer such preliminary analyses

too long, and perhaps with a subconscious

feeling that the possible accumulation of

excess data is on the safe side. In relation

to tests which promise to cover a period of

three years, as now prosecuted, it is of vital

importance that there should be no waste

of time and energy through the continu-

ation of unnecessary observations, and at

the possible expense of data in many other

much-needed directions.

While the plan of the committee by which

the material and manufacture of these test

columns are governed by avowedly "gilt-

edged" specifications, with a view of min-

imizing the effect of all variables save the

particular one under investigation, has

much in its favor, the question as to the

extent to which the results are noticeably

influenced by requirements which are clearly

impracticable in a commercial sense is sure

to present itself insistently. It is to be

hoped, therefore, that some of the columns

tested will soon be duplicated under the

A. R. E. A. specifications, and that the

manufacture of the remaining columns will

be held in abeyance pending a comparative

study of the results. The factors involved

are so numerous and complex that despite

extreme efforts at control it may well be

that the anticipated gain will prove illusory,

or so slight and uncertain as not to war-

rant adherence to requirements so radically

at variance with commercially practicable

conditions. The burden of proof in this

matter rests clearly upon the committee.

To mention only a single item, the yield

point under the present specifications is

confined to the narrow limits of 37,000 to

39,000 lb. per square inch, whereas in con-

nection with Howard's recent tests, for ex-

ample, of columns for the Pennsylvania

Lines West of Pittsburgh the yield point

was found to vary as much as 25 per cent

in steel from the same melt, and similar

variations were observed in different parts

of the metal in the same column. More-

over, it is to be remembered that such vari-

ations are liable to occur in metal from the

flange, root and web of the same section

and that the elastic limit, which may de-

servedly be regarded as a more rational

criterion than the yield point, may exhibit

equally great or greater variations which
may bear no particular relation to those

in the yield point. The effects of these

irregularities are further aggravated by un-

avoidable initial stresses in rolling and cool-

ing, and those induced by cold-straighten-

ing, punching and other shop manipulations.

In the light of present evidence it is

hardly to be doubted that the average maxi-

mum oft-repeated or permanent load is

substantially lower for short columns than

for tension members of the same sectional-

areas, and that it is also subject to greater

variations. How its value is influenced by

'T.e form, size and thickness of cross-
'
-on ; at what limits length becomes a

, / -to what degree and in what rela-
T3.0tor—

f ^y> to the radius of gyration—are
' ' ' many questions which the pres-
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least a partial i.,., ,
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many important, , ,. . j . -, *
... ,. '•elating to details of
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, ,,that the effective
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pression heads is restricted i • . .
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4 in. for a slenderness ratio of j.^- ,00
only 3.3 in. for the maximum ra.,-^g ^j-g
in the present program. These lim.„^^j^^

ice.
much below the averages for impoi-

members in current engineering pract.v

It is to be hoped that the 10,000,000-lc

vertical testing machine of the Bureau oi

Standards in Pittsburgh will have its pres-

ent effective length of 25 ft. increased at

no distant date to the 65-ft. length orig-

inally in view.

American Society of Civil Engineers

on Eve of Important Action

IT is difficult to appraise the influence of

the action, reported in this journal last

week, page 570, of local associations of

members of the American Society of Civil

Engineers endorsing the recommendations
of the conference of association presidents

that there be formed in each district a dis-

trict organization. If this plan be made
effective by the board of direction of the

society, as in all likelihood it will be, for it

evidently has the support of a majority of

the members of the society, it will be one
of the most important steps in the society's

history.

This journal has long had the conviction

that the society held too impersonal a rela-

tion to its members, being a thing apart,

in which they might participate only at

long reach, as it were, through contribu-

tions to the proceedings and a visit at very

long intervals to an annual meeting or a

convention. The remedy, it believes, was
in a system of district organizations bind-

ing into groups members resident in States

likely to have the same local interests. For
that reason, just preceding the last annual

meeting and the conference of local asso-

ciation presidents, the Engineering Record

strongly advocated a "Federal" form of

organization. That is exactly what the

associations have now recommended to the

board of direction.

Undoubtedly the consummation of this

plan will result in stirring up greater in-

terest among the members of the society.

To them the society will no longer be a
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distant entity, but a living body in which

their influence can be made felt through

contact with those of similar interests, both

local and professional. Undoubtedly there

will come district conventions, and, inevi-

tably, greater activity in those public

affairs in which the influence of members

of the society would be beneficial.

Aside from the local society, however,

the fact that the district alone will nom-

inate and elect its representatives on the

board of direction will be a powerful mag-

net to attract the deep interest of those

within the district.

All in all, the society is to be congratu-

lated on being on the threshold of so great

a development in its affairs. It presages a

future greater even than the past—one in

which strength will come not alone as in the

past, from a farsighted and able body of

officers, but from the activity and vigor

of an interested membership.

The society will not rest with this ac-

complishment. This journal has argued

for greater publicity for committee work.

That has been in part accomplished and

even more is to be expected in the near

future. If now the spirit of the meetings

throughout the country will take on the

animated, human character of those of the

most successful of the local associations

the society will have removed the ground

for the three chief criticisms which have

recently been leveled at it.

The Award in the Western Railway

Arbitration Case

RAILROAD men who are asked to

elucidate the award in the arbitration

of the demands of western railway em-

ployees reply that it will take weeks to

figure out just what it will mean to the

roads and to the men. It is only clear that

increases of wages or rates of pay have

been given to 64,000 enginemen, firemen

and hostlers employed by 98 roads. Neither

the roads nor the men are satisfied or even

reconciled to the award, and the Newlands

act, under which the arbitration was con-

ducted, is condemned as an "inadequate

device for the settlement of industrial dis-

putes." It is not necessary to take these

protests too seriously. One union leader

who publicly condemned as an outrage upon

labor the terms of the award in the eastern

railroad wage arbitration, said privately

that he was surprised that they "got away
with so much."

At all events the western railroad men
have received substantial advances, amount-
ing to as much as 15 per cent in some cases,

and many adjustments of working condi-

tions have been made in accordance with
their demands. Among the demands that

the arbitrators refused was the abolition

of surprise tests. This is something in

which the public has a direct interest as a

measure of safety, and it is cause for satis-

faction that surprise tests have been up-
held in spite of the bitter attack made upon
the practice by the men.
While it would be presumptious to criti-

cise the award in detail without more
definite information than the reports of

the arbitration have given, it is probable

that it comes as near essential justice

as any compromise can come. The naive

contention of the men that the roads could

afford to pay the extreme of their demands
evidently was dismissed if it was ever seri-

ously considered. The proof that the men
were earning the wages asked for was in-

adequate. It is not unjust to say that this

side of the case was slighted, apparently

on the theory that the men were sure to

get some part of their demands whatever
the evidence might be.

So far as the standing of the Newlands
act is concerned, it is hardly affected one

way or the other by the western award.

The law is one for compromising disputes

between employers and employees and by
this means avoiding strikes. It will never

accomplish exact justice to either side of a

labor dispute, but it does reach tolerable

adjustments. If labor has any complaint

against arbitrations under the federal law,

railway employers have the much more
serious complaint that whatever the merits

of their case against labor's demands some
part of them are sure to be conceded. In

other words, the awards do not represent

the precise convictions pf any arbitrator

or exact deductions from evidence; they

are adjustments of extreme demands.

Another Milestone in Filtration

FROM alum boiler to water basin has

been the dream of many a chemist in

charge of a filtration plant, and now there

is an installation at Columbus, Ohio, which
is practicable and economical. The ex-

penditure for aluminum sulphate years ago

made the financial factor a determining

one in the decision between slow-sand and

mechanical filters. Later, when it was con-

clusively proved that various Middle-West

waters would not submit to slow-sand treat-

ment under any circumstances, a more
scientific basis—relative turbidity content

—

was, and still is, the greatest factor in de-

termining the type of plant to install.

Reams of calculation paper have been cov-

ered with comparative estimates of the

two types of filters for supplies in which

the turbidity was, say, below 75 parts per

million. The coagulant bill per million gal-

lons for rapid filters could always be

counted on to counterbalance the high in-

terest charge of the more expensive slow-

sand bed, but a reduction in the coagulant

bill to $10 per ton practically eliminates

this item as a factor in determining th*

type of plant to install.

At Columbus another feature, the coagu-

lating matrix, as described on page 576, is

of very vital interest, particularly for low-

turbidiiy supplies when the slow-sand

method is feasible, and Mr. Hoover could

well have dilated on that point. Waters

like that of Lake Michigan at the Evanston

plant carry so little turbidity at times that

floculation is obtained with difficulty. Un-

filtered syrup of alum contains a siliceous

residue that furnishes the necessary crys-

tallization points to make good coagulation

practicable. Ordinarily an impure chemical

is not desirable, but in this case the residue

is of direct' value. Because of this fact

halloysite, a less expensive mineral carry-

ing a smaller percentage of alumina than

bauxite, is quite likely to supplant bauxite.

Syrup of alum plants probably will not

spring up all over the country until a much
larger proportion of our plants are operated

by technical men. Ability to carry a ward
in an election does not necessarily qualify

one to operate an acid cauldron. Adequate

operation of most small plants cannot be

obtained, even as it is, let alone adding a

chemical manufacturing establishment.

Cleveland, Cincinnati and St. Louis are

large enough to balance the, new method
against the lime and iron treatment. Seven

years ago the plan of making alum on the

spot was worked out on the Pacific Coast

in connection with the proposed rapid filters

at Oakland. Alumina-bearing deposits

exist on the west side of the Rockies of

which Mr. Hoover does not speak. The
New Mexico deposits should be available

to Denver.

Possibly it will be economical to ship

syrup of alum in tank cars to smaller cities

in the vicinity of larger plants. Mr. Hoover

does not take up the point. Evidently it

is susceptible of comparison with present

methods as soon as manufacturers are

prepared to furnish the syrup. The value

of the coagulating matrix should be given

due weight in any such comparison.

Lest anyone get the idea that Columbus

has arrived at its result over night it may
be said that the idea was conceived two

years ago and since then has been made
the subject of constant experiment. At the

time of the floods in Ohio a representative

of this journal was shown the miniature

equipment with which 10,000 gal. of alum

syrup had been made, a little at a time.

The syrup was stored until the river was

in flood, the idea being to try it out on a

muddy water. When the river turbidity

reached 2000 parts per million a day's run

was made with such satisfactory results

that further experiments were carried out

only to get designing data for a full-size

unit. As in all experimental work some

first thoughts did not work out successfully,

and anyone seriously considering the proc-

ess can profitably pay a visit to Columbus.

At the Columbus plant, Mr. Hoover points

out, it is hardly fair to make any charge

for labor, because no additional labor is re-

quired to operate the new alum plant. When
lump alum was being used it was necessary

to unload it from the cars, sack and weigh

it, store it, elevate it to the third floor of

the head house, stack it up there and finally

dissolve it in solution tanks as needed. In

addition to all this handling there was three

times as much material to move and three

times a? much storage space required, be-

cause 1 ton of bauxite will make 3 tons of

alum.

The Columbus workers have rendered a

great service to the profession and to the

public at large dependent on rapid-sand

plants.
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Columbus Waterworks Makes Its Own Alum—A Revolu-

tionary Step in Water Purification Practice
Aluminum Sulphate Syrup, Manufactured for the First Time at the Filter Plant, Success-

fully Replaces Commercial Crystallized Product at Estimated Yearly Saving of $6000

By CHARLES P. HOOVER
Chemist in Charge, Columbus Water Softening and Purification Works

THE first syrup-of-alum plant ever built

at a water purification works has re-

cently been installed to furnish coagulant

for the waterworks at Columbus, Ohio. Al-

though it has been in operation only since

January, it has been a success both tech-

nically and financially. An investment of

$12,000 was required for the construction,

and it has been conservatively estimated

that $6000 per year will be saved the city

in the cost of alum. Between 800 to 1000

tons of alum will be manufactured during

the coming year at a cost of about $10.50

per ton.

The process generally employed today

for coagulating water consists of an appli-

cation of a solution of aluminum sulphate

prepared by dissolving in water the pre-

viously crystallized chemical. By the new
process the syrup of alum is fed direct from
the boiling tanks, via the dilution tanks, to

the water.

In order to show the advantage of the

new process as used in Columbus, and to

point out the advantage of making alum at

the point where it is to be used, a brief

explanation of the old process of making
alum for water purification purposes will

be necessary.

New and Old Processes Compared

Lump alum is a combination of bauxite

(a Southern clay containing from 58 to 60

per cent alumina, the aluminum being pres-

ent as ALOjH.) with sulphuric acid. By
mixing the two in lead-lined tanks and boil-

ing for a period of from six to eight hours,

the first step in making the alum is taken.

The following reaction takes place:

AlAH. + 3 H,SO. = A1,(S0.), + 5 H,0.

The resultant solution is a mixture of

aluminum sulphate and silica, and must be

filtered to obtain the clear aluminum solu-

tion. The filtering process is perhaps the

most costly, tedious, and anrtoying step in

the whole procedure of alum making, be-

cause the finely divided particles of silica

present in crude sulphate solution quickly

clog the pores of the filtering medium to

such an extent that it is often necessary

to force the material through the presses

under considerable pressure. After being

filtered the alum solution is boiled to expel

the excess water. The expense of concen-

trating the syrup must be taken into con-

sideration, because the density is increased

from between 25 and 30 deg. Be. to a den-

sity of between 58 deg. and 60 deg. Be.

The solution is then discharged into trays,

and on cooling crystallizes to the alum cake.

Then crushed or pulverized cake is shipped

either in bulk, in barrels or in sacks.

Five Steps in Alum-Making Saved

In the Hoover process bauxite and sul-

phuric acid are boiled in lead-lined tanks

untij a basic solution of aluminum sulphate

is obtained. The solution is then diluted

with water (usually enough water is added
to make 500 gal. of the solution, equivalent

to 1 ton of 17 per cent ALO, alum), and

measured as needed into alum solution

tanks, where it is diluted with sufficient

water to make a standard solution, which is

then applied to the water under treatment.

By this process five distinct steps in alum
making are eliminated—filtering, concen-

trating, crystallizing, grinding, and redis-

solving. The plant comprises two lead-

lined boiling tanks, two alum-measuring

COLUMBUS ALUM PLANT, SHOWING BOILING,

SLUDGE, AND MEASURING TANKS

tanks, one acid-measuring tank, one sludge

tank, one storage tank for sulphuric acid,

one crusher and one pulverizer for the

bauxite, conveying, elevating, and trans-

mission machinery, bauxite storage bins

and weighing device, piping, valves and fit-

tings. This plant, some features of which
have been made the basis of patent applica-

tion, has been in continuous operation since

the middle of January. The plant was fin-

ished and the first alum made Dec. 25, 1914,

but experiments had been carried on for two
years.

Coagulating Matrix

The crude alum solution containing silica

or other inert material from the bauxite,

probably better defined as chemical njud, is

applied to the water under treatment, the

chemical mud mixes with the suspended
particles present in the water and finally

becomes entrained or coagulated by the pre-

cipitated aluminum hydrate and settles out

in the settling basins. The crude solution,

containing the chemical mud in suspension

until the metallic sulphate has been con-

verted into hydroxide, has a function not

possessed by alum solution prepared by the

old process, namely, forming a matrix or

nucleus for starting the coagulation. This

feature produces not only more efficient re-

sults with less coagulant, but also affords

the process universal applicability irre-

spective of any lack of natural turbidity.

Sources of Bauxite

Bulletin 2 of the Geological Survey of

Georgia states that the first discovery of

bauxite in America was in 1887 at a point

a few miles southeast of Rome, Ga. At
present the known workable deposits of

bauxite are limited to a few localities in

Europe and the United States. Its occur-

rence in Europe is in France, Germany,
Austria and Ireland, and in the United
States, in Georgia, Alabama, Arkansas and
New Mexico. The mining of bauxite in the

southern States has shown a great growth
during the last few years, the annual pro-

duction passing the 150,000 long ton mark
in 1911.

As a rule bauxite is easily mined because
of its comparative softness beneath the sur-

face. In most cases it may be dug up with

a pick, although black powder is sometimes
used to loosen it from its position. The
bauxite is usually removed in steps or

benches, and loaded into small mine cars.

The ore contains a large percentage of un-

combined water, which, unless expelled or

driven off before shipment, makes it an
important factor in the freight cost. After
being crushed the ore is passed through
long rotary kiln dryers, similar to rotary

cement kilns. Three grades of ore are

mined, first, that used in the manufacture
of metallic aluminum; second, that used in

the manufacture of alundum, and third,

that used in the manufacture of aluminum
salts.

On account of the strict specifications

drawn for sulphate of alumina by those in

charge of water purification plants and
paper mills, only the ore containing less

than 2 per cent of ferric oxide (Fe,0.) is

used in making aluminum sulphate. The
more ferruginous ore is used in the manu-
facture of metallic aluminum, and the very

purest grade of ore is used for the manu-
facture of alundum.
The possible yield of bauxite, according

to the above-mentioned Bulletin, is greatly

limited by the fact that nearly all but the

first grade material is discarded, thereby

necessitating the exclusion of a vast quan-

tity of ore, which should, by proper skill and
manipulation, find ready utilization at good

prices. This condition was, perhaps, made
necessary in the beginning, when markets
had to be established, in order that home
material might compete with the cheap and

less pure foreign bauxites of long standing

and reputation. The principle has been so

rigidly adhered to by both operator and
consumer, during the period of working in

the American fields, that it has resulted in

creating a demand for the first grade ore

only, with practically no sales for the lower

grade bauxite.

The writer believes that it is not neces-
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sary to demand bauxite of highest purity

for making aluminum sulphate to be used

for water purification purposes. It seems
entirely possible that much of the cheaper
grade bauxite could be used to advantage
in making alum for water purification pur-

poses.

Bauxite Specification

The specifications for bauxite now used
at the Columbus plant are as follows : The
bauxite is to be crushed and dried so as to

contain not over 3 per cent moisture. By
analysis there shall be not less than 52 per
cent of AlOj and not more than 3 per cent

of Fe,03.

The contract for furnishing the supply
needed for the period ending July 1, 1915,

was awarded to the Aluminum Company of

America, Pittsburgh, at $5.50 per long ton.

eral carloads of this material have been
purchased, and further experiments with
the use of halloysite as a base for making
alum solution will be made.
The North American Chemical Company,

Urbana, Ohio, has a very large deposit of
this ore (estimated to be 15,000,000 tons)
located near Rome, Ga. The writer has
been assured a number of times that if a
market can be created ft)r halloysite, the
material can be furnished f.o.b. cars Rome,
at approximately $2 a ton.

Sulphuric acid used for making alum is

contracted for at the Columbus water puri-
fication works under the following specifi-

cations: The sulphuric acid shall be that
known as 66 deg. Be. contact process acid,

and shall contain not less than 92 per cent
H.SO,. The material shall be delivered at
a uniform rate of not less than 30 tons per

Home-Made Alum Airlift Eliminates

Pump Corrosion

BY utilizing the airlift principle to

pump coagulant solution in the filtration

plant at Ottumwa, Iowa, H. A. Brown,
superintendent, has eliminated pump corro-

sion difficulties. Originally the plant was
equipped with small centrifugal pumps
made of "acid-proof" bronze. They were
serviceable only a little more than two
years, being so badly eaten away by that
time as to render them useless.

To solve the annoying problem the super-

intendent conceived the idea of using an
airlift and installed an experimental pump
consisting of a li4-in. pipe placed in the

solution tank and discharging into a re-

ceiving tank over the orifice box. The bot-

tom end of the l^-in. pipe was split for

Measuring Tanks

Elevation A-A Sectional Plan B-B

BY INSTALLING AN ALUM MANUFACTURING PLANT AT THE FILTERS COLUMBUS TAKES REVOLUTIONARY STEPS IN WATERWORKS PRACTICE

f.o.b. Bauxite, Ark. The freight rate to

Columbus is $4.40 per long ton, therefore

a ton of 2000 lb. delivered at Columbus costs

$8.84.

Bauxite contains from 58 to 60 per cent

AljOj, whereas ordinarily filter alum usual-

ly contains 17 per cent ALO^; therefore

1 ton of bauxite will make a little more
than 3 tons of alum (A1,(S0,), 14 H,0).
The Georgia Bulletin published in 1904

lists the following companies as either own-
ing or working bauxite deposits in Georgia:
The Republic Mining & Manufacturing
Company, the Georgia Bauxite & Mining
Company, the Dixie Bauxite Company, and
the Southern Bauxite Mining & Manufac-
turing Company. Dealers known to the

writer who are in position to quote prices

on bauxite are: Aluminum Company of

America, Pittsburgh, Pa.; Winthrop C.

Neilson, Harrison Building, Philadelphia;

National Bauxite Company, Philadelphia,

and Globe Bauxite Company, Joliet, 111.

Halloysite, a Substitute for Bauxite

Good filter alum may also be made from
halloysite, the approximate chemical analy-

sis of which is as follows: Soluble alumina.
38 per cent; insoluble material (silica,

etc.), 40 per cent, and water, 22 per cent.

Attempts to make crystallized alum from
halloysite have failed because it has been
found almost impossible to filter or sepa-
rate the insoluble portions of the halloy-

site from the aluminum sulphate syrup. At
the Columbus water purification plant, one
tank, equivalent to about 6 tons of alum,
has been made successfully and used. Sev-

month, or at such increased rate as shall be
directed.

The sulphuric acid shall be shipped in

acid tank cars, provided with all necessary
connections for removing the acid from the
car by air pressure.

Cost of Operation

The following is an estimate of the cost

of producing 100 tons of 17 per cent Al.O,

alum solution:

P^STiMATED Cost of Producing 100 Tons of 17 Per
Cent ALjOj Alum Solution.

46s tons 66 deg. Be. sulphuric acid @
$12.50 .$5,850.00

265 gross tons bauxite @ $9.90 2,623.50
Lubricating oil 20.00
Steam 100.00
Electric current, 10,000 kw. hr. @ 2 cents. 200.00
Repairs to plant 500.00
depreciation 600.00
Interest on investment 600.00

Total $10,493.50

At the Columbus plant it is hardly fair

to make any charge for labor because no
additional labor is required to operate the

new alum plant, consequently the labor item

has been omitted in the above estimate.

When lump alum was being used here it

was necessary to unload it from the cars,

sack and weigh it, store it in the storage

house, elevate it to the third floor of the

head house, stack it up there and finally

dissolve it in solution tanks as needed. In

addition to all this handling there was three

times as much material to move and three

times as much storage space required, be-

cause, as has already been explained, 1 ton

of bauxite will make 3 tons of alum.

about 6 in. to receive the upturned end of a
1/2-in. air pipe. This crude form of an air-

lift worked satisfactorily until the solution
in the tank was one-third used up. Due to
an insufficient submergence, the remainder
of the liquid could not be discharged.
A permanent installation was made by

connecting a 12 x 12 x 8-in. lead box, lo-

cated 9 ft. below the bottom of the solution
tanks, with a li4-in. lead pipe discharging
into the receiving tank. A y2-in. lead air
pipe was brought into the side of the box
and directed into the lV4-in. pipe. The

i'Gaklron-^ RecemngTank-

To agitale water in OrificeBon
influert chamber

i'Air Pipe

AIRLIFT FOR ALUM AT OTTUMWA

solution tank is 9 ft. deep and the receiving

tank is 7 ft. above the solution tank thus
giving a submergence of from 36 to 72 per
cent of the total lift. Under this condition

the pump works successfully and the full

capacity of the solution tank can be util-

ized. Air under 5 lb. pressure is employed.
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St. Louis Will Operate World's Largest Mechanical Filters Next Week
Construction Started in July, 1913—Plant Will Have a Nominal Daily Capacity of 160,000,000 Gal-

lons and Can Be Operated to Deliver 200,000,000 Gallons in 24 Hours—Works Cost $1,300,000

THE FORTY FILTER UMTS ARE COiN PAINED IN A REINFOECED-CONCRETE HOUSE, 750 FEET LONG AND 134 FEET WIDE

CONSTRUCTION OF FILTER BOXES—EACH UNIT HAS A NET FILTERING AREA OF 1400 SQUARE FEET AND CONTAINS 12 INCHES OF
GRAVEL AND 30 INCHES OF SAND, OVER RIDGE-BLOCK STRAINERS
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CONCRETE WAS HANDLED BY OVERHEAD SYSTEM THE HEAD-HOUSE IS A FOUR-STORY STRUCTURE

VIEW ALONG OPERATING FLOOR TWENTY MONTHS AFTER CONSTRUCTION OP THE PLANT WAS STARTED—THE HOUSE COVERS THE
ENTIRE AREA OF THE FILTERS
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Low -Lift Centrifugal Pumps at Akron Will

Operate Under Unusually Varied Conditions
Shop Tests Show 79.6 Per Cent Efficiency for New Filter Plant Single-

Stage Unit to Be Driven by Electric Motor or Steam Turbine

By F. A. BARBOUR
Consulting Civil and Sanitary Engineer, Boston

UNUSUAL flexibility in operating meth-
ods to meet the varying conditions un-

der which it will be used is the feature of

the low-lift centrifugal pumping equipment
for delivering water to the coagulating

basins of the new filtration plant for the

city of Akron, Ohio, which will be com-
pleted within a few months. With cheap
electric power available part of the time,

and steam power obtainable at all times,

provision was made for operating the two
20-in., single-stage, pumping units—only

one of which will be installed at first—by
electric motor, by steam turbine, or by both

motor and turbine. ' While acceptance tests

of the pumps have not yet been made, shop
tests of one unit developed an efficiency of

79.6 per cent at 600 r.p.m., operating
against a head of 30.4 ft. and discharging

9660 gal. per minute.

Features of New Supply

The city's new water supply is taken from
the Cuyahoga River above Kent, at a point

about 12 miles from Akron. The work, on
which E. G. Bradbury, M. Am. Soc. C. E., of

Columbus, Ohio, is associated with the au-

thor, includes a dam on the river, a rapid

sand filter plant of 20,000,000 gal. daily

capacity, a pumping station and pumping
machinery, 56,000 ft. of 36-in. steel force

main, a 20,000,000-gal. distributing reser-

voir and substantial reinforcement of the
street piping system, purchased in 1911
from the water company which previously
had supplied the city.

The dam, which is of the hollow, rein-

forced-concrete type, raises the river level

about 20 ft., and impounds about 2,500,-

000,000 gal. of water. From the dam the
water will normally flow by gravity in a
48-in. pipe through the substructure of the
head-house of the purification plant to the
coagulating basins. The normal water level

in these basins is 5 ft. below the crest of
the dam, and the inflow is controlled by a
valve with hydraulic cylinder actuated by
float and pilot valve, so as automatically to
maintain a constant level in the basins.

As the watershed of the river at the site

of the dam has an area of 208 sq. miles,

and the present daily consumption of water
by the city is about 12,000,000 gal., the
runoff will, except in extreme dry months,
be sufficient for some years to come, with-
out drawing from storage. Until the con-
sumption increases to the point where the
•water above the dam will be drawn down
4 ft., the gravity flow to the coagulating
basins, as just described, will be possible.

With a greater demand on storage, how-
ever, pumping will be required, and accord-
ingly a low-lift equipment has been installed

at the pumping station to raise the water
from the raw-water well under the head-
house of the purification plant to the coagu-
lating basins. These pumps will also be
used at times to force the water through
an aerator, installed for the purfKJse of re-

ducing •the carbonic acid contents and re-

moving possible vegetable odors from the

water.

The particular object of this article is the

description of the low-lift pumping appa-

ratus. The dam was built to provide the

storage necessary during dry weather pe-

riods in the future, but as its construction

made available a head of about 20 ft., and
during eight months of the year water will

be running to waste for a considerable time

to come, a hydroelectric plant of 400 hp,

consisting of one SOO-hp turbine and one

100-hp turbine, driving alternate genera

tors of 250 and 75 kva capacity, respective-

ly, were installed. By this power it is pro-

posed, whenever there is sufficient stream

electric plant at all times, and to provide

power for the low-lift pumping auxiliary

apparatus, and lighting at times when the

hydroelectric power is partially or entirely

unavailable, or when it is accidentally in-

terrupted.

Varied Operating Conditions

The various conditions under which the

apparatus may be used are as follows:

With Pump Disconnected.— (a) As a

turbine-driven generator alone to supply

the pumping station lights and small power
motors.

(b) As a turbine-driven generator to as-

sist the hydroelectric plant, either with or

without power factor improvement effect.

(c) As a synchronous condenser "float-

ing" on the line with turbine disconnected

for power factor improvement.

(d) As a synchronous condenser "float-

ing" on the line with turbine connected and
with governor set so it is "idle" but with

THE PUMPING UNIT CONSISTS OF A STEAM TURBINE, ELECTRIC GENERATOR AND CENTRIFUGAL

PUMP ALL DIRECT CONNECTED ON SAME SHAFT THROUGH FLEXIBLE COUPLINGS

flow, to light the station and purification

plant, operate all small motors about the

plant, drive the low-lift pumps when lifting

water for aeration, and also a high-lift

motor-driven centrifugal unit of 3,400,000

gal. daily capacity, by which the purified

water will be forced to the distributing res-

ervoir near the city of Akron. The main
high-lift pumping apparatus consists of two
steam-driven, triple, vertical Tod engines.

Electric and Steam Power Available

With cheap electric power available part

of the time, and steam power at all times,

provision was therefore made for operating

the low-lift pumps, either by steam turbine,

or by motor, or by both turbine and motor.

The pumping unit consists of a De Laval
100-hp, single-pressure stage, two-velocity

stage turbine, double helical gears, a 75-kva
alternating General Electric Company gen-

erator, and a 20-in. single-stage De Laval

centrifugal pump, all directly connected on

the same shaft through flexible couplings.

A second unit, identical with the first ex-

cept that the pump is not at present in-

cluded, has been provided for the pur, use
of furnishing power for lighting and for

driving the small motors in the purification

plant when no hydroelectric power is avail-

able. To this second unit a pump can be

attached at any time in the future when the

increased consumption makes such duplica-

tion of the low-lift pumping equipment ad-

visable.

The object of the combined turbo-gener-

ator-motor-pump unit is to utilize as much
as possible of the power from the hydro-

turbine throttle open. In either condition

(b) or (d) the unit constitutes automati-

cally an emergency generator to maintain
the pumping station electric service on fail-

ure of the hydroelectric power.
With Pump Connected— (e) As a tur-

bine-driven pump alone with generator run-

ning "idle" and not connected in electrical-

ly. The speed may be varied to suit exact

conditions and pump discharge valve will

always be left wide open.

(f ) As a synchronous motor-driven pump
with turbine and gear disconnected. The
motor may also be over-excited within its

limits of kva capacity for power factor im-

provement, if desired. Under this condi-

tion, and all following conditions, when the

motor (or generator) is phased in, it is, of

course, impossible to vary the turbine speed,

and the pump capacity is consequently to

be controlled by its discharge valve.

(g) Ditto, but with turbine connected

and "idle," but with its throttle open.

(h) As a turbine-driven pump, but run-

ning at synchronous speed with the motor

"phased in" but running "idle" and utilized

merely as a synchronous condenser "float-

ing" on the line for power factor improve-

ment.
(i) As a combined motor and turbine-

driven pump, in which case steam will be

utilized merely in an amount necessary to

make up the deficiency of power from the

hydroelectric plant, the motor being phased

in as in (f) and developing more or less

power. It can at the same time be over-

excited to improve power factor.

(j) As a combined turbine-driven pump



May 8. 1915 ENGINEERING RECORD 581

and generator. In this case steam would
be utilized to furnish all the power for the

pump and in addition to furnish a certain

amount of electric power to help out the

hydroelectric plant. Under this condition

the generator may also be over-excited to

a degree to improve station power factor,

if desired.

In conditions (g), (h), (i) and (j) it is

similarly and automatically an emergency
generator up to the limit of the maximum
horsepower capacity of its turbine above
that being used at the time by the low-

head pump.

79.6 Per Cent Efficiency in Shop Test

The acceptance tests of the units have
not yet been made, but shop tests of the

pumps show the results contained in

Table 1.

Table 1

—

Test OF 20-lNCH De Laval Single-Stage
Pump

Rev. Total Dis-
pel- head. charge, Water, Brake, Effi-
mm. feet g.p.m. lip hp ciency
600 29.9 9550 72.1 90.7 79.5
600 30.4 9660 74.2 93.2 79.6
600 35.2 7371 65.6 S9.7 73.1
600 39.2 5580 55.2 86.1 64.1

The specified point of best efficiency is

against a head of 30 ft., but for short
periods of extreme low water this head may
be exceeded. In the shop test of pumps the
discharge was measured by a calibrated
nozzle and pitot tube and the input by the
power consumption of a direct-current mo-
tor of known efficiency.

Steam Consumption of Turbine

The turbines are to operate either con-
densing or non-condensing—steam pres-
sure to be 170 lb. and superheat 100 deg.
Fahr.—and the acceptance tests to fulfil

guarantees will be made under these con-
tract conditions.

Preliminary tests of the turbines were
run at the shop without superheat, and
with moisture varying from 1.0 to 4.0 per
cent. Steam consumption was determined
by measuring the condensate in a calibrated
tank and the output by the current gener-
ated by the 75 kva generators.

The last column of Table 2 shows the
steam consumption of one of the turbines
per brake-horsepower hour, calculated to
approximate contract conditions by cor-
recting the observed steam consumption
under shop test conditions for double the
percentage of moisture present, and allow-

ing 1 per cent reduction for each 10 per
cent of superheat, specified by the contract,

but not available at the shop.

Table 2

—

Test of 100-Horsepowek Steam Tiirbine
Pounds

steam per
Bi'alve-hp hour
calculated to

contract
Brake hp conditions

Back
pressure

Rev. Steam or
per min. pressure vacuum

Non-condensing :

600 170 5 lb.
600 170 5 1b.
600 175 5 lb.

Condensing:
595.5 175.2 26 in.
«00 175 26 3/16 in
600 177 26 % in.
599 177 26 in.

101.0
77.4
53.0

102.0
75.0
62.0
52.9

31.8
32.3
35.0

18.45
20.35
22.4
23.3

It is anticipated that in the operation of
the station the various conditions under
which the turbo-generator unit may be run,
as de.scribed above, will merge into one an-
other, depending on the variations in the
lighting and small motor load, the high-lift
pump load, and on the water available at
the hydroelectric plant. When the water
power obtainable is about equal to the aver-
age total combined load of high- and low-

lift pumps, small motors and station light-
ing, the turbo-generator will act as an
automatic stabilizer. It will run as a
motor-driven pump at periods when the
combined load is less than this average, and

automatically help out by steam when the
total combined load is greater than this

average, and under all of these conditions
it will be of more or less assistance in

power factor improvement.

Brass Screen Between Sand and Gravel Elim-
inated in Cincinnati Filter Reconstruction
Breaks Caused by Corrosion Necessitated Frequent and Costly Repairs
—New Plan Uses Graded Layer of Heavier Gravel Without Screen

By J. W. ELLMS
Superintendent of Filtration, Cincinnati Waterworks

BREAKS in the brass wire-cloth origi-

nally laid between the sand and gravel
.layers of the filter beds at Cincinnati
necessitated the reconstruction of the units
last year. Corrosion was the cause of the

heavier gravel than was first used, omitting
the screen between the sand and gravel, and
replacing the sand. As these filter units are
quite large, having a filtering -area of 1400
sq. ft., and containing 130 cu. yd. of sand

CINCINNATI WATER PURIFICATION PLANT WHERE FILTER BEDS HAVE BEEN RECONSTRUCTED,
eliminating brass WIRE SCREEN

trouble. The expense of constant repair

work on the screen and its continued de-

terioration led to experimental work to find

a remedy for the difficulty which would be
both practical and less expensive than the
continued renewal of the screen. The prob-
lem involved a number of features which

and 24 cu. yd. of gravel as originally laid,

the economical handling of this material

for twenty-eight filters became important.

In the reconstruction the gravel layer in

each filter was regraded and deepened by
about 6 in. This change necessitated the

handling of about 26 cu. yd. more of gravel

Table 1

—

Gravel Later as Originally Built and as Reconstkucted

Depth of
layer, inches

1

-As Originally Constructed ^

Gravel passing Gravel retained
screen with

mesh of, inches
1

%
1/10

on screen with Depth of
mesh of, inches layer, inches

% 2
1/10 2
1/12 3

4
3

—As Reconstructed-
Gravel passing
screen with

mesh of, inches

Gravel retained
on screen with
mesh of, inches

1

%
%

had to do with the form of strainer system
as originally constructed in the filters, and
with the high velocity method of washing
in vogue at this plant.

An experimental filter was constructed,

having a filtering area of 9 sq. ft., and with
it a series of experiments was made which
provided the necessary information for de-

termining the feasibility of the tentative

plans adopted. On the completion of the

experiments, one of the large filters of the
plant was reconstructed along the lines de-

veloped by the experimental work, and was
immediately placed in operation. This
filter has been in service nearly two years
and has given excellent results.

Plan of Reconstruction

The plan of reconstruction consisted in

removing the filtering material and brass

wire-screen from the filter tank, and re-

building the bed with a graded layer of

for each filter in addition to that originally

used.

It was planned to take advantage of the

opportunity afforded in rebuilding the beds
to examine the condition of the strainer

plates and the channels underneath them in

order to see how seven years of service had
affected them. This work required the re-

moval in some filters of quite a number of

the strainer plates. Usually a row of plates

over each set of riser pipes and the plates

at both ends of the tank were taken out.

The caps on the headers, into which the
riser pipes connect, were also removed, per-

mitting an examination and thorough
washing out of the channels and piping.

Hook bolts, which had been broken, were re-

placed, and the holes of the strainer plates

were gone over and the closed perforations

opened.

The gravel layer as originally built and
as reconstructed are shown in Table 1.
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The sand originally used had an effective

size of 0.34 mm., and a uniformity coeffi-

cient of 1.5 to 1.6. The sand has become
somewhat coarser by washing, and now has

an effective size of 0.38 mm. and a uniform-
ity coefficient of 1.35.

Sand Handled by Ejector

In order to handle the sand as cheaply

as possible a centrifugal pump, driven by
a 20-hp, 220-volt direct-current motor, was
installed. The pump and motor were placed

on the motor gallery floor of the filter

house. The pump takes water from the 36-

in. wash-water pipe in the pipe gallery.

The pump will discharge 180 gal. a minute
under a pressure of 100 lb. per square inch

at the pump. The water is piped to a hose-

stand at the operating floor level, from
which point 2V2-in. woven cotton rubber-

liped hose is used to carry the water to the

sand ejector.

The sand ejector is of the usual portable

type, and is provided with a flat iron base,

so that it may rest upon the sand. An extra

irrigating pipe is attached to the top of the

hopper in order to cause the sand to drop
down more readily into the throat of the

hopper when sand is being rapidly shoveled

into it. The sand is discharged through a
3-in. rubber hose into a galvanized iron

pocket, supported on its side between two
waste-water troughs. The sand is dis-

charged in this manner so as not to disturb

the gravel layer, which would be the case if

the end of the discharge pipe should point

directly toward or be laid upon the surface

of the gravel.

Sequence of Operations

The general plan of procedure in recon-

structing the filter beds has been as fol-

lows:

At one end of the plant the sand was re-

moved by hand from one-half of a filter and
stored on a platform. This was done for

the purpose of being able to eject the sand
from one-half of the adjoining filter into

the reconstructed half of the first filter, and
thereby make one handling of the sand pro-

vide for removal and refilling of the beds.

This plan has been successfully carried out,

and has made the cost of handling sand
quite low.

After taking out the sand from one side

of the filter tank the brass wire screen is

quickly removed. The gravel is then
shoveled into bags, hoisted to the top of

the tank and wheeled on bag trucks to the

middle of the filter house, where sufficient

floor space permits it to be spread out and
dried. After drying the gravel is screened

and is then ready to be used in rebuilding

the gravel layer.

As soon as the gravel has been removed
from one side of the filter tank the troughs
and tops of the .strainer plates are brushed
off as clean as possible, and the plates re-

moved over the four sets of riser pipes and
at each end of the tank. At the same time
the caps on the headers for the riser

pipes underneath this half of the filter tank
are taken off. This permits an examina-
tion of the channels, riser pipes and head-

ers, and their thorough washing out by
means of a hose stream and by flushing

back with wash-water from the wash-water
pipe line. In order to prevent sand or

gravel which may be in the channels from
being washed down through the riser pipes

into the main effluent pipe, a semi-circular

piece of galvanized iron is pushed into each

header until it covers the opening of the

tee through which water from the header
reaches the effluent pipe. Anything washed
down the riser pipes thus passes out at

the ends of the headers. Flushing back
with wash-water through the main effluent

pipe is always done after removing the

semi-circular pieces of iron mentioned
above, and while the caps of the headers are

off. Deposits or material that may have
gotten into the main effluent pipe are thus-

removed. The caps on the headers are then

replaced.

Following the cleaning of the channels

and pipe, the strainer plates, which were
removed, are replaced. After cementing
them in place and allowing time for the

cement to harden the strainer plate open-

ings of the entire half of the filter are

punched out with a small punch. Each
strainer plate hook bolt is examined and
tested, and, if found broken, is replaced. In

some filters a great many hook bolts have

been found broken, while in others only a

very few.

For rebuilding the gravel beds it is neces-

sary to buy washed Ohio River gravel and

opening the wash-water valve an inch or

two for about a minute four or five times

during the filling of the bed. This also aids

in cleaning up the sand.

It is of interest to note that no bent

strainer plates have thus far been found.

Even when hook bolts are broken the ce-

menting of the plates at the sides and the

lap of each plate appear sufficient to hold

them in place. It is the writer's belief that

many of the broken hook bolts were over-

strained when first placed by turning the

nut down so far as to put too great a ten-

sion on the hook, and thus started a small

crack, which, by the corrosive action of the

water and the pressure of the wash-water
during washing, became deeper and deeper

until the hook finally broke. Many bolts

have been found partially broken, and prac-

tically all the fractures occur at or near the

bend of the hook.

Pipe Obstructions Found

Pieces of wood, trowels and scrapers

have been found in the pipe headers under-

neath the filters. At the time of building

Table 2.

—

Cost of Reconstructing Four Filter Beds

Filter No. 4 No. 6

Removing old gravel J34.50 $35.50
Screening old gravel 33.25 33.50
Removing strainer plates 6.7B 6.50

Cleaning strainer plates 17.50 19.50
Cleaning filtered water channels and pipes 2.75 4.50
Replacing strainer plates 14.50 17.50
Replacing gravel 35.75 36.50
Refilling bed with sand 14.00 13.50
Operating pump for sand ejector 2.16 2.16
Removing and replacing caps on headers 15.00 13.50
Screening new gravel at pile. . . .•

.' 13.19 13.19
Loading and unloading gravel for hauling 23.06 23.06
Hauling with team : 8.50 S.50
Value of 2(i cu. yd. of gravel added to bed 54.00 54.00

Total $274.91 $284.41
Average cost per filter, J280.50.

No. 8 No. 12
$38.25 $38.75
34.00 36.00
7.50 6.50

18.50 18.75
3.50 6.00

18.50 17.50
37.00 36.50
11.00 12.00
1.76 1.92

10.50 13.75
13.19 13.19
23.06 23.06
8.50 S.50

54.00 54.00

$279.26 $286.42

to screen out from it the material of the

various sizes desired. This screening is

done outside of the filter plant building,

and when material is needed the different

sizes of gravel are placed in bags and
brought by a wagon to the center of the

filter house. From this point it is carried

on bag trucks to the filter bed under con-

struction. The new gravel, together with
the rescreened material taken from the

filter, is quickly placed. The men bringing

the gravel to the filter dump it over into the

tank, while men below spread it with rakes

and level it up. Great care is taken to

make the gravel layers of the various sizes

uniform for the depths determined as de-

sirable by the experimental work.

Refilling Beds

After the gravel bed is constructed there

only remains the filling of the bed with sand,

which is carried out as previously described

by ejecting the sand from one side of an ad-

joining filter onto the reconstructed gravel

layer of the first filter. In this way two
filters are necessarily out of service at one

time, but economy in handling the sand is

effected. In discharging the sand into the

reconstructed .filter bed, the sand is made
considerably cleaner, but of course carries

the dirty wash-water with it. In order to

prevent the gravel becoming fouled with

this material, the filter tank is carefully

filled from below with clean wash-water be-

fore starting to eject sand into it. During
the time the sand is being discharged into

the filter tank, a slight amount of wash-
water is permitted to come up from below

through the gravel and the sand. This car-

ries the dirty water over the waste troughs

into the sewer. The sand is also leveled by-

the plant, wooden plugs were placed in the

riser pipes before casting the wedge-shaped
blocks which form the filtered water chan-

nels. Some of the plugs have been found
still in place. Sand and gravel, which
could not be accounted for by any dis-

placed strainer plates and which must have
been left in the large pipes of the plant

during construction, were also found under
the strainer plates. This material and the

wooden plugs account in some cases for

poor washing. The finding of this material

is an illuminating sidelight on the careless-

ness of workmen and the laxity of inspec-

tors, to say the least.

Cost of Work

The cost of this reconstruction work is

being kept in detail and Table 2 shows the

cost of rebuilding the beds and making
the necessary repairs on four of the filters.

On the basis of the average cost for re-

building these four filter beds, a cost for the

twenty-eight beds will be $7,854. To this

should be added approximately $650 for

one-half of foreman's time for looking after

the work during the sixteen months re-

quired to reconstruct all of the beds. This

makes a total cost of practically $8,500. The
estimated cost of rebuilding the beds the

same as before with new brass wire-cloth

was over $15,000. It was further estimat-

ed that any attempt to improve on the orig-

inal imperfect method of fastening the

brass wire screen by using brass strips to

hold it down would have cost from $5,000 to

$10,000 in addition to the above mentioned

amount, depending on the spacing of the

brass strips. This would have made the

total cost from $20,000 to $25,000, as com-
pared with $8,500 by the method adopted.
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Baltimore Filters Abound in Useful Hints on

Concrete Construction and Design
Wet Concrete Hindered Screeding on Slopes—Steel Forms at First Caused

Trouble but Gave Satisfaction When Remodeled—Cypress Strips Used at Joints

By JAMES W. ARMSTRONG
Engineer, Filtration Division, Baltimore Water Department

IN the construction of Baltimore's new
mechanical filtration plant at Lake Mon-

tebello a number of useful lessons have

been learned, particularly with reference

to the mixing and placing of concrete, the

use of steel forms for columns and groined

arches and joints in floor blocks. The de-

sign, also, involved special features, among
which were the handling of wash-water in

settling reservoirs, the drainage system

of the plant, effluent piping details, head-

house arrangement, and pumping station.

As described in the Engineering Record
of May 9, 1914, page 520, the works, which
are now practically completed, include

thirty-two filter units, each with a daily

capacity of 4,000,000 gal., a baffled mixing
chamber, two coagulating basins, a covered

filtered water reservoir, two dams forming
wash-water sedimentation reservoirs, a
head-house and pumping station.

General Features of Design

The Montebello filters at Baltimore are

built upon ground whose topography lim-

ited their location to rather narrow con-

fines and necessitated the removal of a large

amount of earth. The topography is also

responsible for the placing of the filtered

water reservoirs on an angle to the main
axis of the plant, as it was thought unwise
to build any of the structures on filled

ground. Economy in the use of ground
and also in the use of materials pointed to

the desirability of compactness of design.

This was accomplished by placing the vari-

ous structures adjacent to one another and
making as many walls as possible common
to two different structures.

The filters were arranged approximately
in a square in order to get a large basin

under them with the shortest length of

outer wall. The center passage acts as a
division wall between basins and at the same
time forms conduits for water and drain-

age. It is coincident with the main axis of

the plant and by placing the intake shaft at

its intersection with th^ existing tunnel

that conveys the water supply from Loch
Raven, a short connecting conduit was ob-

tained.

About 50,000 cu. yd. of concrete were
used in the construction of the filtration

plant and as most of it was designed to

withstand water pressure, or was used in

Head House

Mixing Basin Coogutating Basin

LAYOUT OF WORKS AUXILIARY TO THE BAL-

TIMORE FILTERS

The filters, not shown in the drawing, are located

at the south end of the mixing basin.

structures which are heavily loaded, a
1:2:4 mixture was employed, except in the
groined arches, where the proportions were
1 :2y2 :5. On account of delays which fre-

quently occur in construction work of this

character only slow setting cements were
used. The time of initial set ranged be-

tween 2 and 5 hours and of hard set be-

tween 3 and 7 hours.

Both sand and gravel were of good qual-

ity and were well graded in size, but as

most of it came from the harbor more or
less trouble was experienced with dirt, mud
balls occurring in the sand. It was re-

quired that all sand be screened and most
of the gravel washed on the job.

Experiences with Wet Concrete

Generally the concrete; was mixed wet
enough to flow in the forms and around
the steel reinforcement, but vs'as not made
wet enough to permit the pebbles to sep-

arate from the mortar. When concrete

was screeded to a finished or sloping sur-

face much drier mixtures were used and
it became harder to secure the best results.

On one of the contracts frequent disputes

arose between the contractor's men and the
inspectors regarding the proper amount of

water to be added to concrete to be used
on sloping surfaces. In the early stages of

the work the concrete was placed in the

groined arches over the filtered water res-

ervoirs through a long line of spouts and
in order to get it to flow it became neces-

sary to mix it very wet. The impossibility

of screeding it to the required slope soon
became apparent and an attempt was made
to use forms for shaping the depression

over the columns, but much difficulty was
experienced in holding the wet concrete to

the proper slope between the edge of the

form and the crown of the arch. In an
effort to do so it was worked over a good
many times.

It "was recently discovered that some of

the arches, after being in place nearly a

year, were apparently of poor quality, as

a light blow with a pick would separate the

gravel from the mortar. Investigation

proved that the trouble was located in the

zone where difficulty had been experienced

in forming, the concrete above and below

being of much better quality. These facts

were taken to indicate that certain por-

tions of the concrete had been injured by
excessive working and the defective arches

depth of PUMP pit necessitated heavy WALL SECTIONS FILTERED WATER RESERVOIR IS COVERED BY CONCRETE GROINS
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AT THE HEAD-HOUSE THERE IS A TOWER 80 FEET HIGH CONTAINING
THE CHEMICAL STORAGE BINS

were reinforced. The groined arches which
supported the filters were reinforced as a
unit in both directions, the largest section

of which measured about 106 ft. x 256 ft.

No cracks have been observed in the groins
so far, but during the hot weather last

summer, before the filter boxes were built,

slight cracks were observed in some of the
columns at the spring line of the arches.

This was taken to indicate movement due
to expansion of the arches above. Most of

these cracks have disappeared, although
some of them are still visible on close in-

spection. Although most of the concrete
work is designed to withstand the pressure
of water, no water-proofing compounds were
employed, as good workmanship and ma-
terials were relied upon for securing water-
tight work.

Steel Forms for Groins

Both wooden and steel forms were used
in the construction of the filtration plant.

In the filtered water reservoirs steel forms
were used for the groined arches, walls and
columns. The steel forms for the columns
proved an utter failure and were only set

up once, as the length of time taken to

erect and wreck them was so great as to

make them entirely impractical. The steel

forms for the groins were a little better,

but were still far from being a success.
They were made by constructing longitudi-
nal barrels which extended for a distance
of about three groins, two sides of the
groin in each case being formed by this

barrel. The remaining sides were formed
by inserting triangular-shaped filler pieces,

one end of which rested on the column,
from which they were curved upward to
the crown of the arch. These forms proved
very difficult to erect and move, and after

a few trials they were abandoned and the

remainder of the groined arches in the fil-

tered water reservoirs were constructed

with wooden forms.
The wall forms were also made of steel

and were entirely successful in their opera-
tion. They were suspended from a struc-

tural steel frame which traveled on a track
supported on 12 x 12-in. timbers, one rail

being laid on each side of the wall. On a
later contract, that for the filters, steel

groined arch forms were again used and
with entire success. The forms were con-

structed on an entirely different plan from
those used in the filtered water reservoirs.

They were supported on steel travellers and
were made collapsible by the removal of
filler pieces which fit in between the col-

umns. The operation of these forms was
very satisfactory, as the concrete surfaces,

after the steel forms had been removed,
were unusually smooth and glistened in the
light. Steel forms were also used for form-
ing the water conduit in the filter galleries,

but with the exceptions named, all forms
used in the construction of the work were
made of wood.

There were over 2,000,000 lb. of deformed
reinforcing bars used in the construction of
the filtration plant, the major portion being
twisted bars. Mild steel twisted bars were
originally specified on account of the in-

crease of elastic limit due to the twisting,

but as there was some opposition to the
specifications on the part of some of the
deformed bar companies it was decided to

admit hard grade steel bars having an ul-

timate tensile strength of 80,000 lb. and
a yield point of 50,000 lb. Bars under %

El. 250.0^
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in. were to bend cold without fracture 180

deg. on two diameters and those % in. and
upward were to bend cold 180 deg. on three

diameters. At first the manufacturers ob-

jected to the bending test in these specifi-

cations, but finally accepted the conditions

of the specifications and met the tests.

Construction and Expansion Joints

As a rule construction joints were shown
upon the drawings and were placed at

proper intervals for securing convenient

pourings. Except in two or three instances

where it became necessary to complete cer-

tain portions of the concrete work in one
operation no section was made larger than

could be conveniently poured in a working
day of 10 hours. In floor blocks, where no
reinforcement was used, 20 ft. was the

limit placed for the length of a single block.

In walls, joints were placed about 30 ft.

apart and where they were built in one or

more lifts all sections were stopped on the

same vertical line. No cracks of any de-

scription have as yet been observed be-

tween joints in any of the wall sections.

The filter tanks, 32 x 53 ft. outside di-

mensions, were reinforced and poured as

units. They were supported on the rein-

forced arches forming the roof of the basin

beneath, and were poured in hot weather.

When cooler weather came it was found
that in some cases the bond of the concrete

between adjacent filter tanks was sufficient

to prevent the slight separation of the

walls which was anticipated, but instead

very slight cracks occurred in the walks
that tied together the tank walls.

Pouring Venturi Meter

In pouring the 8-ft. Venturi meter, which
is about 70 ft. long, it was thought best

to complete it in one operation, but as there

is a marked downward slope in both direc-

tions from the throat it was decided to

prevent any troublesome cracks by placing

the longitudinal reinforcement in short

lengths without lapping it at the ends. In

order to prevent leakage in case a crack

occurred at the ends of any of the bars cir-

cular steel plates were placed around the
meter at each point where the bars sep-

arated. Wherever it became necessary to

stop work on horizontal lines carefully

made keyways were formed. When ver-

tical joints occurred no keyways were
formed, but 12 x i/4-in. steel plates were
extended the full height of the wall, or sec-

tion, and where the wall rested on the earth

the plate extended below the wall into a
concrete pocket, which forms a water cut-

off and also prevents water from following

down the plate and getting under the wall.

When conduit sections adjoined one an-

other the steel plates entirely surrounded
the conduit and were fastened at the ends
by countersunk rivets. This method was
used for both circular and rectangular con-

duits.

In all basins and reservoirs whose bot-

Meter

EJ1.20L?.

Pumping Station

FROM THE pumping STATION THE WATER FLOWS THROUGH A VENTURI METER, AERATOR GATE-HOUSE, HEAD-HOUSE, MIXING BASIN,
coagulating basins AND THENCE TO THE FILTERS
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toms are to be continuously covered with
water, the floor blocks were surrounded by
an offset joint V,2 in. wide, placed on the

center line of the slab. A well seasoned
cypress strip was secured to the vertical

face of the upper half of all the joints.

Upon becoming water-soaked, this strip

will swell slightly and compensate for the
contraction of the floor slabs due to the
cooling effect of the water. The strips

were made and attached as shown in the

drawing. Occasionally some of them would
become loosened by the carelessness of

workmen in removing forms, but otherwise
little trouble was experienced in handling
them.

On the concrete facing of dam 1, built

to form a wash-water settling basin, the
cypress strips were not used, as they would
be exposed to alternate wetting and dry-
ing, but instead an offset joint of 3 in.

was made at the center of the 6-in. slab and
coated heavily with Min-Wax, which is

more or less plastic under various changes
in temperature.

The gutters in the coagulating basins
were built in one operation up to the level

of the under side of the floor slab and were
troweled smooth on top. The upper sec-

tion of the gutters was formed by the 6-in.

floor slab and the joint at its bottom line

permitted the expansion and contraction
of the floor without crushing the sides of
the gutter, as has occurred in certain other
reeervgirs. Most of these gutters were
built during hot weather and in some places
where the workmen were a little careless in

finishing the tops a crack appeared on the
line of their outer edge when the weather
became cooler.

Storage Basin for Wash-Water

The disposal of wash-water and sludge
from the basins offered the most serious

objection to Montebello as a site for the
filter plant. To build a sewer connecting
the filters with the nearest existing sewer
entering the upper harbor would cost $90,-

000 and presented the further diflSculty

of silting up the harbor. Advantage was
taken of a ravine north of the filter plant
to form a storage basin for settling and
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cypress strips at floor block joints

When water-soaked they swell and compensate
for contraction of floor .slabs, due to cooling effect

of water

clarifying the wash-water before admitting
it to Herring Run, a small stream used
as a partial water supply for Baltimore
County. The water level of this basin is

sufficiently low to permit the drainage by
gravity of the entire filter plant with the
exception of the pump pit and the filtered

water reservoirs which can be drained in

another direction.

Drainage System for Filters

A carefully planned drainage system is

of especial importance to a large filter

plant. Direct trunk lines with short

branches are desirable both for economy
and convenience in operation. The drain-

age system of the Baltimore plant consists

of a main drain and two laterals which
permit the water or sludge from all the

basins, buildings, filters and conduits that

are tributary to it to be admitted by sim-
ply opening a sluice-gate or a valve con-

nected by a short length of pipe. The main
drain is made large enough to remove the

wash-water from the two filters simul-

taneously, and is located directly under the

center passage until it reaches a point

near the head-house, where it branches and
is carried as an independent 48-in. circular

conduit to the point of outlet. The laterals

are laid under the water conduits and ex-
tend the full length of the filter galleries.

These drains are designed to receive the
water of only one wash at one time, but
they each serve sixteen filter units, the
water being admitted through 30-in. pipes.

Both the laterals and that portion of the
main drain under the center passage are
made integral with the structures above
them and have their bottoms made
V-shaped. The shape of the bottom and
the excellent fall of 0.5 per cent obtained
in the main drain permit a large amount
of sediment to be carried with a small vol-

ume of water. An effort has been made
to keep the floors of the pipe galleries free
from water by giving them a slope toward
the water conduits, and then leading the
water through a small gutter to each end
of the gallery into a sump. From the sump
water is admitted to the drain through a
specially designed float valve which per-

mits the passage of water into the drain,

but prevents back-water from entering the
sump.

Effluent Piping Details

Instead of turning the filter effluent di-

rectly into the basins, as is done in many
filter plants, it is turned into the lower
conduit and led to the east end of the fil-

ters, where it can be turned into the basin
on either side of the gallery. This ar-

rangement enables an attendant to enter

any one of the basins for repairs and still

operate all the filters above the basin. The
complete drainage of any basin can be ef-

fected by opening a 12-in. valve in the pipe

gallery. In order to clean one of the coagu-
lating basins it becomes necessary to empty
it.

Water for cleansing is drawn from two
sources: That for flushing is raw water
taken from the stilling chamber of the

head-house through a 12-in. pipe and is

discharged directly into a gutter laid to a

grade of 1.83 per cent, one gutter being
located in the center of each half of each

basin. This forms a carrying medium for

the sludge which will be washed into the

gutter by streams of water from fire hose,

connections for which are provided on a

economy in ground space and materials resulted in filter plant of unusually compact design
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4-in. water main secured alone the baffle

walls.

Head-House

The head-house was planned for con-

venience in operation and with a view to

keeping the building clean and free from
dust due to the handling of chemicals. In

the basement are located two boilers to- be
used in connection with a vacuum steam
heating system. Beneath each of the boil-

ers an ash receiver has been placed, each
holding twelve cans. These ash cans can
be revolved, one can being kept continuous-

ly under the boiler so that no ashes need
be taken into the boiler room except as the
cans are being removed from the building.

The basement also contains a vacuum
cleaner, an air compressor, machinery for

an automatic refrigerating plant, a venti-

lating fan, a lime crusher, and the ma-
chinery for operating the freight elevator.

On the ground floor are located the labo-

ratories, which are fully equipped with all

necessary devices, the chemical controllers

and the locker and toilet rooms. The sec-

ond floor above the ground is used for mix-
ing and handling chemicals, and on that
floor are located the lime mixers, the vari-

ous recording gages for the chemical solu-

tion tanks, the trolley system for convey-
ing chemicals to the tanks. On the north-

west corner of the building, a tower about
40 ft. square is erected, which rises 80 ft.

above the ground. This tower has fifteen

bins for storing chemicals which will hold

about two carloads each. Extending the

full height of the tower is a shaft in which
is placed the freight elevator of 6 tons' ca-

pacity, and the bucket elevator for handling
chemicals.

Pumping Station

In order to take as much advantage as

possible of the storage capacity of the new
impounding reservoir at Loch Raven, it

was decided to place the floor of the pump
pit 23 ft. below the surrounding ground
level, making it 6 in. above the crest of the
Loch Raven dam. The pumping station is

built circular in plan, 84 ft. in diameter,
with its outer walls concentric with the in-

take shaft, which is 16 ft. in inside diame-
ter. The intake shaft is located with its

center over the axis of the 12 ft. tunnel
that brings the present city water supply
from Loch Raven. The bottom of this tun-

nel is 49 ft. below the floor of the pump
pit or 72 ft. below the surrounding ground
level.

The depth of earth excavation necessi-

tated the use of heavy wall sections, the
lower portion of which was used for form-
ing a 6 ft. 6 in. circular conduit for receiv-

ing the discharge from the centrifugal
pumps. This conduit entirely surrounds
the pumping station and feeds from both
directions the 8 ft. conduit supplying the
filter plant. Provision is also made for an
outlet for a future filter plant. By mak-
ing the pumping station circular the ben-
efit of an arch was secured for resisting the
pressure of the outside earth, and by plac-

ing the 6 ft. 6 in. discharge conduit in the

outer wall, it is possible to supply both the

present and a future filter plant from the

existing conduit, as water from the pumps
can flow to each outlet in two different di-

rections.

Dry-Feed Apparatus Solves

Ithaca's Coagulant Problem
Helical Conveyor with Four Sets of Gears for

Variable Speed Regulation Installed

at City Filters

By HENRY N. OGDEN
Professor of Sanitary Engineering, Cornell

University

DIFFICULTIES in the operation of the

municipal filtration plant at Ithaca,

N. Y., have been overcome by the substitu-

tion of a dry-feed coagulant apparatus for

the original equipment which applied the

chemical in solution. There are two in-

herent objections to the method of apply-

ing coagulant in solution from a constant-

level tank through a graduated orifice at a

specified rate. One is that the orifice, even

if made of hard rubber, becomes corroded

or accumulates deposits on its edges so that

the original calibration does not remain
true and frequent re-calibration is neces-

sary if the graduation of the stem is to be

depended on. The second difficulty is that

the pipe used to convey the solution from
the orifice to the raw water also becomes
corroded and filled up. All of these diffi-

culties have been experienced at the Ithaca

filters, and when, last summer, the writer

became officially interested in the operation

of this plant, the condition of the alum
feed most imperatively needed attention.

Operating Difficulties

The solution tanks were under the floor

and held about 2000 gal. In the tanks,

which were in duplicate, 600 lb. of alum
were dissolved, and this solution was
pumped by means of a small waterwheel,

direct-connected with a rotary pump, into

the constant level tank. The wheel and
pump for one tank can be seen under the

window in the photograph. This pumping
plant had outlived its usefulness. It re-

quired several minutes to start the pump
and it was not uncommon for the operator
to keep the orifice tank full for hours at a
time by bailing, because he could not start

the pump, particularly when the solution

tank became nearly empty. After foot-
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FOUR SETS OF CHANGE GEARS MAY BE INTRO-
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valves had been provided, joints made tight,

and some brass pipe substituted for some
of the rubber pipe that leaked, troubles

ceased for a while, but six months later

they began again and about that time also

the concrete solution tanks commenced to

leak so that there was free communication
between the two tanks. The intervening

wall is 12 in. thick and seems to have been
eaten through by the alum solution.

Helical Conveyor and Gears

After considering the possibilities of re-

pairing or lining the tanks, and the difficul-

ties of keeping the pumps in service, the

writer advised the installation of a dry-

feed apparatus that has since been put into

successful use. A helical conveyor, 4 in. in

diameter, was bought and operated by hand
to find the speed necessary to discharge

daily from 300 to 2000 lb. of alum, the

range of amounts used. These speeds were
from ^2 to 3 r.p.m. It was assumed that

the waterwheel speed could not be varied

sufficiently to give such variation and there-

Thirty States at the beginning of the

present year had on their statute books
laws providing for the employment of State

prisoners in road building.

THE waste-WATER FROM THE WHEEL WHICH RUNS THE GEARS IS DISCHARGED UPWARD
INTO A CENTRAL BOX WHERE THE DOSE OF ALUM IS APPLIED
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fore in the train of gears a pair of gears

was arranged to be interchangeable with

other pairs, four sets in all being provided

so that speed ratios of 1:1, 1:1.8, 1:2.7, and

1 :7 were obtainable. With these inter-

changeable gears and with some variation

in the speed of the waterwheel there is no

question of being able to control the amount
of alum delivered to the water.

The drawing shows the arrangement of

the gears and the photograph indicates

their general appearance when assembled.

The hopper is the most conspicuous part

of the picture and is the least satisfactorj'

feature of the installation. The slope of

the sides is not steep enough, the rapid

flare being due to the lack of head room.

It would be better if the hopper were
deeper and smaller at the top, since occa-

sionally the powdered alum does not run
freely to the bottom.

Application of Alum

The waste-water of the wheel that runs

the gears is discharged upwards into a cen-

tral box (an inverted pyramid) where the

dose of alum is delivered and immediately

Meter Maintenance Systematized by W^ater-

works Department in Milwaukee
Day Flushing Causes Sand to Deposit in Meters—Motor Truck Main-
tenance Costs Warrant Replacing of Horse-Drawn Service Vehicles

SAND, which entered the distribution

system of the Milwaukee waterworks
department previous to 1895, still causes
trouble with the meters, according to the

1914 annual report of the waterworks de-

partment. After a thorough investigation

about a year ago steps were taken to flush

the mains in the expectation that it would
greatly diminish the number of meters re-

quiring attention on account of sand trou-

bles. The sand is believed to have accumu-
lated in the distribution system prior to the

construction of the present long intake. The
great amount of sand in the system could

not be removed by one flushing, and as the

flushing was done during the day hours a
large number of meters were "sanded." As
it is not practicable to shut off the supply

while the mains are flushed, the plans of

examined and repaired, 7131 were exam-
ined and repaired on the premises and 268
of the larger meters were retested on the
premises. A total of 16,375 meters, or

26V2 per cent of the meters in service, were
looked after. Large as this number may
appear, only 3016, or 5 per cent, required
new repair parts. The cost of these repair

parts, as well as the time spent in repairing,

was charged to the consumers and paid by
them. The expense of the remainder, or

13,359 meters, was borne by the department.

Motor Trucks Replace Teams

The meter department now has four auto

trucks in use, which replace the horses and
wagons formerly used. During 1915 two
cars will be added. The results obtained

from auto trucks have proved satisfactory

ONE MAN TENDS THREE METER TESTERS IN THE REPAIR AND TESTING SHOP OF THE MILWAUKEE WATERWORKS DEPARTMENT

put into solution. This solution overflows

into the large box shown and thence

through a 2V2-in. pipe to the raw water
pipe. The discharge is into the center of

a vertical 18-in. pipe and the mixing is done
partly in the pipe and partly in the baffled

passage outside.

The alum is lifted up to the hopper in a
medium sized excavating scraper, rigged

with a special bail. The scraper holds just

a bagful or 200 lb., which lasts about 12

hours, in treating 3,000,000 gal. a day. A
counter is fastened to the conveyor shaft

and the operator is guided by a table that

tells him the number of seconds required

for one revolution for various turbidities

and rates of flow.

The cost of the apparatus, including

boxes, piping, gears and elevatoi was $140,
most of the installation being done by the

operators in their spare time.

The idea of the apparatus was suggested
to the writer partly by an article by Allen
Hazen in the Engineering Record of July

19, 1913, page 71, and by a glimpse of a
similar device in operation at the Water-
town filter, which was installed by Hazen &
Whipple.

the department for the coming year are

to organize a night crew and continue the

flushing at a time when nearly all services

are inactive. With the distribution system
rid of all sand the present low turbidity of

the water supply should make sand troubles

a thing of the past. When this is accom-
plished it will effect a great saving, as the

and far superior to the horse-drawn vehi-

cles. A total of 24,645 miles was covered by
the four trucks, at an average cost of 97

cents each per working day, exclusive of de-

preciation.

One of the new cars to be bought this

year is intended to be used by one man for

making minor repairs to meters on prem-

Cost Total
per day cost per

Cost of Repairs incl. mile, incl.

Miles gas., oil and Depre- depre- depre-
per gal. and grease miscel. ciation Tires ciation ciation

9 $93.72 $385.25 $207.99 $133.76 $2.73 $0,146
9.5 89.32 33.89 223.18 28.54 1.24 .062

14 66.95 64.24 75.22 85.92 .97 .046
16.5 58.41 25.52 80.61 113.11 .92 .047

•12 »308.40 $508.90 $587.00 $361.33 •$1.47 •$0,073

Cost and Record of Auto Trucks and Light Cars in Milwaukee

Car Miles Gal.
No. made gas.
2 5,622 630
4 6,033 614
6 6,271 458
5 6.719 409

Total 24,645 2,111

•Average.

department cannot consistently make a

charge in case the meter requires nothing

further than the removal of sand.

60,958 Meters in Service

During the year 2285 new meters were
added to the service and 560 taken out of

service, making a total of 60,958 now in

service. Of these 8976 were taken off to be

ises. At present three men are required for

this work. The other new car is intended
to be used for emergency calls from con-
sumers, such as frozen or burst meters,

stoppage or bad leaks. These calls require

prompt attention, so as not to cause prop-
erty loss or unnecessary inconvenience to

the consumers.

In the accompanying table cars 2 and 4
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are ^^-ton Kissel trucks and the other two
are Fords. No. 2 was overhauled in

Februar>-, 1914, at an expense of $303.04,
having been put in service in 1912. No. 4
was bought the next year and the Fords
were purchased early in 1914. Depreciation
was estimated on the basis of a mileage of

40.000, the trucks at 3.7 cents per mile and
the Fords at 1.2 cents.

Large Meters Tested Often

In order to obtain full registration on the

meters supplying the 100 consumers paying
one-half of the entire meter revenue, a
special card record is kept so that the in-

spectors at all times can see the condition of

them. All meters of 3-in. and over are so

equipped that they can be retested without
much time or expense on the premises, with-

out disconnecting them, by means of a
proved or test meter. By closely watching
the registration and prior tests it is an easy

matter to decide which meters are over-

taxed and in need of retesting and adjust-

ments.

During the year 1914, 268 of these large

meters were retested. The average loss by
under-registration per meter was 0.38 per
cent; in 1911 the loss was 9 per cent.

Meter Pit Tests

Ten meters were set in concrete ,or clay

sewer pipe pits between the curb and the

sidewalk in locations as different as possi-

ble. The tests extend over two winters.

During this time weather conditions have
been about as severe as ordinarily en-

countered and not in a single instance has

any difficulty been experienced with meters,

neither as regards accessibility nor frost.

Sufficient tests have been made to warrant
such a setting for meters that cannot con-

veniently be placed on the inside of build-

ings. Several slight improvements in re-

gard to such installations have manifested
themselves during the test so far conducted.

1. A testing valve should be provided on

the outlet side of the meter so that the meter
reader can readily determine whether or

not the meter is registering. The present

valve, for shutting off the supply to the

premises when the meter is to be removed,
can be constructed to serve this additional

purpose.

2. Under certain conditions the small iron

cover on these pits becomes wet and dirty

on the outside, due to external conditions,

and wet and rusty on the inner side due to

condensation of moisture. In the present
form these covers must be handled to be
removed and replaced, and it is practically

impossible for meter readers to keep field

notes and themselves in a presentable con-

dition. The locking device should be so

arranged that the key, when releasing the
locking bolt, will act as a handle whereby
the cover can be removed and replaced with-
out touching the cover proper.

3. These pits should be constructed so

that the top of the small iron cover will be
at least 1 in. above grade to prevent them
from being covered with water and slush

and freezing down. If set at or a trifle

below grade surface water finds its way over
the cover, carrying a deposit which in cold

weather freezes down the cover. It is

almcst impossible to remove covers during
the winter time where they are at or below
grade.

Sweating Dial Glasses

A great deal of difficulty is experienced by
field men during certain periods of the year
due to sweating dial glasses. Whenever the

temperature of the air on the outside of the
dial glass is lower than the temperature of

the water in the meter the glass fogs and
later condenses into drops, obscuring the
hands on the dial or at least distorting them
to such an extent that it is impossible to ob-

tain a correct reading of the meter. It is

necessary to heat the glass to remove the

condensation or break the glass to get a
reading. It has been suggested that small

holes be drilled in opposite sides of the reg-

ister box between the glass and dial to allow

the circulation of air. While this method
will remedy the difficulty in a measure it is

a long way from entirely removing it.

All meters in Milwaukee are required to

be set in a wooden box for protection. The
time-honored diamond-shaped opening in

the top through which readings were taken
has been done away with, and there now
exists no good reason why the glass over
the dial face should not be omitted. It has

afforded very little protection to the regis-

ter, as the experience of the department has
shown. Any falling object would break the

glass and destroy the dial face. If the dial

face was not mutilated by the breaking
glass, the small particles of glass would
wedge under the hands, twist them off and
entirely disturb the registration. It was
suggested that a test be made with an es-

pecially constructed dial cap or register box
cover that fits over the top of the register

box and so adjusted as to automatically

close. This would offer a great deal more
protection than a glass, afford the meter
reader an opportunity to clean the dial if

dirty and avoid the great difficulty with
sweating glasses. Further, quite a saving
of meter repairers' time would be effected,

as there would be no need to send men to

clean the dials or repair broken glasses.

H. P. Bohmann is superintendent of the
Milwaukee waterworks.

End Pressure Broke 60-Inch Cast-iron Water
Main in Cincinnati

John W. Alvord, Consulting Engineer, Makes Public Findings of

Investigation of Vital Importance to All Waterworks Officials

LONGITUDINAL compression induced
by end contact split a section of a

60-in. water main in Cincinnati on Dec. 6,

1913, drowning three men in a nearby sewer
trench and depriving the city of its full

water supply for four days. Lawsuits-, in-

volving large damages in behalf of the three
men, were instituted at once and on that ac-

count no very satisfactory explanations
were given out by anybody. As the suits

have now been settled Mr. Stetson, engineer
of the Pennsylvania Railroad Company, and
John O'Gara, president of the Marquette
Construction Company, asked John W. Al-

vord, who examined the break in the in-

terests of the contractor, to make public

the results of the investigation.

Conclusions

It is believed that the the cause of the
end stress may have been lack of end clear-

ance in laying, or it may have resulted from
closure since laying by lateral pressure from
the north or bluff side of the pipe.

The longitudinal pressure was possibly

increased by the fact that all secondary in-

fluences, such as jar from trains, pile-driv-

ing and landslips, occurred on the north-

erly side of the pipe, which presented a
slight convex curve in that direction all

along the pipe line on both sides of the
break.

The particular influence which increased

the longitudinal pressure to rupture point

can hardly be identified. It probably was
not a large force, taken by itself. Any in-

crease of land pressure or accumulated jars

would have been sufficient in the strained

condition of the pipe line to have compelled
the final rupture.

It is not conceivable, from an engineering
point of view, that the sewer trench being
excavated alongside could have been even
the completing cause of the rupture. The
trench was fully braced and did not reduce
the supporting lateral pressure of the earth

against the main. Its depth and position

were not such as to cause even conservative

location of break in 60-inch cast-iron water main near rockwood
crossing in CINCINNATI
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Possible pressures, due to pile

driving, heavy trains, blasting

and earth slips

iiiiiiJtiU'-'-^niiJtt.iiiiijij
S^ntvxSide ofPipeLine^-
Curve to North

Pioe line offsets from straight line approx. 3'in 100

'

DIAGRAM ILLUSTRATING HOW LONGITUDINAL PRESSURE CAUSED JOINT CONTACT AND LATERAL

THRUST OR JAR ON CONVEX SIDE OF CURVE ^

criticism. There was no hammering of

sheeting going on at the time of the rup-

ture. The more plausible explanation is

that the jar of a passing train or an in-

crease of lateral thrust from the sliding

bluflF added the final few pounds of stress

-which, in -connection with the strain al-

ready present, caused the final break, and

the fact that the trench for the drain was

open at that time can only be regarded as

an unfortunate coincidence.

If the theory above outlined is correct, it

is probable that some danger still exists of

another break in this vicinity unless the

sleeve and short length used in the repair

were so laid as to provide for play in the

length of the pipe. The protecting eflfects

of such play would not, however, extend

very far away from its immediate vicinity.

SURROUNDINGS

The accident occurred at a point 140 ft.

east of the center of a new subway which

was being built to carry Eastern Avenue
under the Pennsylvania Lines. Piles had

been driven to support the tracks during

excavation. Over fifty piles were in place,

the nearest to the main being 5 to 10 ft.

away, and the nearest to the break being

about 50 ft. away. The excavation was not

yet made.
About 200 ft. west of the break the tracks

crossed over the pipe and were supported by
piers and I-beams at that point. Examina-
tion of the plat shows that the pipe line was
not straight, but from west to east had a

slight deflection, beginning at or near Lithe-

bury Street, amounting to an offset of about

3 ft. in 100 ft. for 400 or 500 ft. The con-

vex side of this curve was presented to the

north or railway and bluff side of Eastern

Avenue.
Piling and sheeting driven alongside the

pipe near the break at the time it was laid

in 1906 and 1907 were found in good pres-

ervation and without signs of movement
when uncovered by the subway excavation

in July and August, 1914, seven months
after the accident.

The trench for a 24-in. drain for reliev-

ing the nearby subway of rain water was
being excavated along the north side of the

60-in. main. The center line of the drain
was 3 ft. 9 in. from the side of the water
main. Its bottom was level with the bot-

tom of the water main at a point 12 ft. west
of the break, and dipped down so as to pass
under the main at a point about 15 ft. east
of the break. The excavation was in fairly

stiff shaley clay, and was accomplished by
excavating holes 22 ft. apart, with tunnels
between, as shown on the diagram. The
three men who were drowned were working
in the holes east of the break at the time of
the accident. The pits and the tunnel were
sheeted and braced in the usual manner,
and the tunnel was being driven by experi-
enced men. Little or no water was encoun-
tered and the work was not thought "diffi-

cult."

Heavy trains were continually passing

on the main line tracks of the Pennsylvania
Railroad, and interurban service on the

double track trolley line in Eastern Avenue.

The ground was partly frozen at the time

of the accident.

Slips and Slides

Test pits made by the railroad company,
25 ft. north of the break, showed that all

of this ground, down to a level below the

bottom of the pipe in this vicinity, had been
overturned and displaced by slips and slides.

The bluff to the north of the Pennsylvania
Lines and Eastern Avenue rises steeply to

a height of 150 ft. or more, and is composed
of layers of shale, clay and rock. It is full

of springs and the surface is now and has
been for many years past slipping directly

toward Eastern Avenue in an intermittent

manner, causing on the side of the bluff the

wreck of several houses and extensive street

repairs to the road running up the bluff

north of Eastern Avenue. The soil in the

excavations near by §hows evidence of

earth overturn and sliding mixing. Visible

evidence of recent displacement was not ap-

parent to Mr. Alvord, however, in Eastern
Avenue, either to the trolley lines, the curbs

or the pavement, or the 60-in. main.
Other test pits show that all the ground

from 12 to 20 ft. below the surface in the

locality of the break had at some time or

other been subject to slips, and the line be-

tween the sliding ground and the undis-

turbed soil below is usually distinct, the

horizontal shale fragments being over-

turned.

Vertical Bend Prevents Movement
In the west abutment of Eastern Avenue

crossing there is a vertical rise to the 60-in.

main whith has been embedded in concrete.

This vertical bend and concrete anchor evi-

dently holds the pipe at this point from
either marked longitudinal or lateral move-
ment, while to the east of this point in the
direction of the rupture there is more op-

portunity for the lateral and compressive
thrust to be brought into play. It is be-

lieved that this fact has an important bear-

ing on the location and cause of the acci-

dent.

The break occurred at a point about 150
ft. from the vertical bend in the north side

of the 60-in. water pipe, the side against

the bluff and the Pennsylvania Railroad

tracks, a piece approximately 8 ft. long, and
one-half the pipe at the bell being blown
outward.

Condition of Pipe

As to alignment the conditiV)n of the pipe
was as good apparently as when laid. At
the break the shell was within 1/16 in. of
the nominal thickness of 1% in. and con-

sidered excellent. It was made at the Addy-
stone plant of the U. S. Cast Iron Pipe
Company. No trace of old breaks, blow-

holes were noted. The iron was clean, gray
and granular. There was no evidence of

old cracks that Mr. Alvord could observe,

although others thought there was a slight

crack at the bell, apparently an old crack.

The pressure on the main at this point was
ordinarily 80 to 90 lb., and this pressure

could not be materially exceeded as the main
had direct connection with the Eden Park
reservoir.

Tests were made of pieces of the broken
length under the direction of John W. Hill,

consulting engineer, of Cincinnati. They
show no cause for any criticism of the ma-
terial of which the pipe was made.

Mr. Hill, after inspecting the pipe for

100 ft. east of the break, states that the

ends of all spigots at some point in the cir-

cumference had been butted up, metal to

metal, against the shoulder of the bell and
under this condition of pipe laying motion
of the pipe in any direction might produce
stresses in the spigot or bell, beyond those

that the pipe could resist and of a kind not

anticipated in the design of the pipe.

PIECE OF CAST-IRON PIPE BROKEN FROM 60-INCH MAIN BY END PRESSURE
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Cincinnati Builds High-Pres-
sure Fire Service System

Pumping Station Will Use Filtered Supply Instead

of Raw Water from Ohio River—20-Inch

Main Girdles District

By J. A. HILLER
General Superintendent, Cincinnati Waterworks

WHETHER to use raw Ohio River water

^. , , or the city's filtered supply was the

,question to be decided when studies were
"begun last year for Cincinnati's pumping
;station and high-pressure fire system, for

jwhich a bond issue of $400,000 had been
approved for the first portion of the work.
A 70-ft. variation in the level of the river

was a prohibitive factor in the scheme for

using raw water. During floods a river

pumping station could have been reached
only by boats and would have been called

upon to operate against a head 60 ft.

greater than would be the case for a plant

using the filtered supply. These considera-

tions led to the adoption of the filtered city

water as the source of supply for the fire

service system. The plan approved pro-

vides for a pumping station at Eighth
Street and Eggleston Avenue The first

district in which mains will be laid extends
north and south from Third to Eighth
streets and east and west from Central to

Eggleston Avenues. The congested or high
value district lies at an elevation of 120 ft.

above low water in the Ohio River.

The pumping station site is adjacent to

a 36, a 40, and a 48-in. main, each inde-

pendent of the other. The first is the out-

let of the Eden Park reservoirs where there

is a reserve supply of 100,000,000 gal., the

latter two being the direct extensions of the
pumping line from the main pumping sta-

tion, where there is an available pumping
capacity of 75,000,000 gal. per day. Suc-
tion mains will be run from each of these

mains and water will be delivered to the

pumps at a pressure of about 55 lb. With
the rejected raw water pumping plan there

would have been a suction lift. Another
advantage is that the high pressure mains
will be filled at all times, thus avoiding the
use of automatic air cocks. Then too the
pumps will be required to raise the pres-

sure only from 55 lb. to the amount re-

quired at any particular fire. The interest

\
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THE MAIN PUMPING STATION. FOR CINCINNATI'S DOMESTIC SUPPLY

Section A-A

WHEREVER POSSIBLE HYDRANTS, ALL WITH PORTABLE HEADS, ARE PLACED BETWEEN THE
STREET CAR TRACKS

There are two reasons for this location : In winter snow is first removed from tracks, making hydrants
accessible ; hydrants in street are less liable to be damaged by falling buildings than if at curb

charges on the increased cost of a pumping
station on the river front would have been
greater than the cost of filtration and
pumping of the city supply used for fire

protection.

TWENTY-lNCH MAIN AROUND DISTRICT

The system of mains laid out is such that
the district now under consideration is sur-

rounded with a 20-in. main. The district

is then subdivided into four parts by the
laying of two 16-in. mains each way through
the center. All other mains are 12 in. in

diameter. Four valves are placed at every
cross intersection and three at every tee

intersection, so that any intersection or any
single block may be shut off without inter-

fering with any other part of the system.
All valves are placed in brick chambers,
with cast-iron curbs and covers, marked
"H.P.F.S. Valve." All pipe are cast iron

with double grooves in hubs and on spigots

;

special castings are of semi-steel with
flanged ends, the flanges being machined
for tongue-and-groove joints. Valves have
similar flanged connections. All pipe, spe-

cials and valves are tested to 600 lb. before
shipment and all completed mains are tested

to 400 lb. before trenches are back-filled.

Hydrants Have Portable Heads

All fire hydrants are of the flush type
with portable heads, the same as those used
in the Baltimore high-pressure system.
(See Engineering Record, Oct. 19, 1912,

page 442.) The branches for hydrants are-

8 in. in diameter and each has an inde-

pendent valve, so that hydrants can be re-

paired without shutting off the mains.
Wherever possible the hydrants are placed

between the street car tracks. This is done
for two reasons: The traction company is

always the first to remove snow from the
streets, and by having the hydrants in the
street, rather than on sidewalks, there is

less danger of injury in the case of falling

walls. The hydrants with the controlling

valves are placed in brick chambers with
curb and covers, the covers are marked to

distinguish the hydrant from the valve.

The 20-in. main to be laid in Broadway,
from Eighth to Hunt Streets, and in Read-
ing Road, from Broadway to Elsinore Ave-
nue, connects with the high service domestic
supply. By opening a valve placed near
Elsinore Avenue, the high service supply
can be admitted to the fire system in case
of any shutdown at the pumping station.

This water can be delivered to the hydrants
at a pressure of 170 lb.

all valves are placed in brick CHAMBERS
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New Sedimentation Basin Will Halve Costs of

Sand Cleaning at Philadelphia Filters

Turbidity Load on Torresdale Plant Will Be Greatly Relieved, Algae

Growths Prevented, and Output of Filtered Water Considerably Increased

By FRANCIS D. WEST
Chemist in Charge, Torresdale Filters, Philadelphia

SIX important improvements in the

operation of the Torresdale filtration

plant at Philadelphia, which comprises pre-

filters, slow-sand filters and disinfecting ap-

paratus, will be effected by the new 100,-

000,000-gal. sedimentation basin which was
placed under contract recently:

1. The water will be safe, from the sani-

tary standpoint, every minute of the year

without the necessity of sterilization.

2. Clear water will be produced at all

times; at present the plant yields a clear

effluent only during forty-eight or forty-

nine weeks of the year.

3. The cost of cleaning the filters will be

reduced. High turbidity of the raw applied

to the filters means deep penetration of

material into the sand layer, higher

cost of cleaning and the necessity for clean-

ing down to the gravel, about 28 to 34 in.,

at least every other year.

4. Algae growths on the final or slow

sand filters will be prevented. The runs of

the filters are reduced by algae washed
down by heavy rains following dry

weather.

5. The output of the plant will be in-

creased.

6. Color will be removed and a spark-

ling effluent produced.

The number of positive tests for B. coli

in the filtered water during 1914 showed

0.5 per cent for 1-cu. cm. and 8 per cent

for 10-cu. cm. samples. That this result

was due to disinfection is shown by the

figures for filtered water prior to steriliza-

tion—23 per cent of the 1-cu. cm. B. coli

tests and 61 per cent of the 10-cu. cm.

tests were positive.

There is no question but that the use of

alum will reduce the number of bacteria

applied to the pre-filters by 50 per cent;

that the effluent of the slow-sand filters will

Table 1

—

Average Turbidity of Delaware River

AT Torresdale

Tear Turbidity Year Turbidity
1907 (6 mo.) 32
1908 39
1909 37
1910 2.5

1911 16
1912 37
1913 29
1914 20

Table 2

—

Maximum Turbidity, July, 1907, to

March, 1915

Delaware Effluent Filt. water
Year River pre-fllters basin
1907 190 ... 10
1908 720 ... 18
1909 350 •260 24
1910 260 130 8

1911 97 50 3

1912 1050 610 51
1913 360 160 2

1914 400 300 14
1915 660 510 35

•Pre-filters started 1909.

Table 3

—

Turbidities of 50 Parts per Million or
More, by Years

Year 50-99 100 or over
1907* 11 9

190S 23 16
1909 16 19
1910 11 9
1911 10
1912 11 19
1913 23 18
1914 8 14
19151 10 14

Total, 7 years 9 months. . 123 118

•Last six months. jFlrst three montha

be greatly improved; that the amount of
disinfectant needed will be reduced; and
that the treated water will be safe. Wash-
ington, D. C, using coagulation before
filtration with slow-sand filters, employs no
disinfectant.

Turbidity and the Slow-Sand Filter

The writer was greatly interested in the

paper by George A. Johnson on "Present-
Day Practice in Water Purification" and
especially in the discussion which followed

at the Philadelphia convention of the
American Waterworks Association last

year. The general trend of sentiment ap-

peared to be that slow-sand filters were only

suited for waters containing very little sus-

pended matter. Fifty parts turbidity ap-

pears to be the limit that slow-sand filters

can handle successfully without prelim-

inary treatment. Robert Spurr Weston, in

his discussion, limited the amount to 30

parts. The writer is in entire accord with
his views. WashingtoH uses coagulant
when the turbidity reaches 30. It is very

probable that after a time this will be the

figure at Torresdale, although at the start

50 will be the mark.
Taking Mr. Weston's figure of 30, there

were four years in eight when the average

turbidity of the Delaware River was above
and only twice, in 1911 and 1914, was the

average much below.

Referring to Table 2 an average turbid-

ity of 1050 was reached in 1912, although

individual tests were over 1200 (8 tests

are made daily and averaged).

Table 3 shows the number of times, by
years, when the Delaware River has had a

turbidity of 50 or over—123 times between
50 and 99 and 118 times 100 or over.

Table 4 shows the number of times by
months that 50 has been reached. It will

be seen that during January, February and
March the turbidity has exceeded 50 parts

150 times, or 60 per cent of the total num-
ber.

The filtered water always is clear from
April to October inclusive. It is during

the spring and sometimes late in the fall

when difficulty is experienced in operating

the plant.

Table 5 shows the number of times when
the filtered water had a turbidity of 5 or

over. Omitting 1913, when alum was used

experimentally and applied to the water be-

fore it was pumped to the pre-filters, it will

be seen that a turbidity of 100 in the river

means a turbidity of 5 or over in the

filtered water basin.

Table 6

—

Comparison Between Turbidity in

Torresdale Basin and River

Delaware Filtered
River, water basin.

Tear 100 or over 5 or over
1907 (6 mos.) 9 19
1908 16 46
1909 19 25
1910 9 8
1911
1912 19 * 18
1913 18
1914 14 9
1915 (3 mos.) 14 14

Totals 118 133

A turbidity of 5 will be noticed by the

ordinary consumer if he is accustomed to

clear water and in the writer's mind 5 is

the limiting figui-e for filtered water. The
Torresdale filtered water basin had a

turbidity of 24 in 1909, 51 in 1912, and 35
in 1915. Water of such a nature will be

refused by the consumer and although it

may be safe it reflects on the filter plant

and bottled water firms continue to do busi-

ness in Philadelphia.

Cost of Filtration

The cost per million gallons filtered

(plant management, not including pump-
ing) follows: 1907, $3.75; 1908, $2.80;

1909, $1.70 (pre-filters started) ; 1910,

$1.82; 1911, $1.66; 1912, $1.91; 1913,

$1.92; 1914, $2.23.

The high cost for 1914 was due to low

efficiency of the pre-filters, the year's aver-

age being but 53 per cent, to the deep clean-

ing in December necessitated by microscopic

penetration, and deep cleaning in the spring

due to turbidity. High turbidity means
deep cleaning and omitting microscopic

growth the less turbidity applied to the

filters the less the cost of cleaning. It is

estimated that the cost of cleaning in the

spring will be reduced fully 50 per cent.

Algae

The question of algae has been given

scant consideration in the discussion of the

relative merits of slow-sand and mechanical

Table 4

—

Turbidities of 50

Month 1907
Jan
Feb
March
April
May
June
July 1
Aug
Sept 6
Oct 1
Nov 7
Dec 5

Total 20

1908
7

11
9

6

1

2
3

39

1909
5

10
2

1

1
16

35

1910
5
5
4
3

1

20

Parts per Million or Mohe by Months
19141911

3
2
2

1

1

1

10

1912

8
14
3

2

2
2
1

32

1913
4
1

13
4
1

2

6
5
4

40

6
7

21

1915
12
11
1

24

Total
44
54
52
10
8
2
5
1
7
9

20
29

241

Table 5 Turbidity of 5 or More, Torresdale Filtered Water Basin

Month 1907 1908 1909 1910
Jan 6 6 2

Feb 14 10 1

March 23
April
May
June
July
Aug.
Sept 3
Oct 1
Nov
Dec 15 2 9

Total ... 19 45 25 3

1911 1912

8
10

18

1913 1914
5
4

9

1915
10
4

14

Total
29
41
33

3
1

26

133
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filters. It has proved to be a very impor-

tant element at Torresdale. The Delaware
River contains considerable organic mat-
ter, in summer has numerous micro-organ-

isms, and with very low turbidities the

filters go out of service very rapidly. This

point was discussed in a report to the

chief engineer of the department in Decem-
ber, 1914, and may bear repeating.

"Micro-organisms are composed of or

surrounded by a jelly-like substance which
clings to the sand and forms hard, compact
layers on the filters. This was especially

noticeable at Torresdale in 1908 when the

Brooklyn method was used. A hard, pasty

mass was formed 6 in. below the surface,

so hard that it could be picked up by hand
in cakes 8 in. in diameter.

"The autumn of 1914 was especially dry,

the turbidity for August, September and
October being 8, 7 and 9, compared with

21, 19 and 38 for 1913. Very little organic

growth was washed down by rains and
after a heavy rain on Dec. 6 the tests for

organisms of Dec. 8, 15 and 18 showed
966, 1194 and 1086 organisms per cubic

centimeter. The average for December,
1913, was 173. Although the turbidity for

December, 1914, averaged but 22 these or-

ganisms penetrated the filters and choked
the entire plant."

Color

The color of the Delaware River, while

not high, is very noticeable and the slow-

sand filters remove only about 30 per cent.

It is expected that the use of alum will re-

duce the color to 5 or less.

Features of New Basin

The new sedimentation basin at the

Torresdale filter plant is located upstream
from the present intake. The new intake

is about 2400 ft. north, nearly a half mile

further away from the sewage of the city.

The intake house is close to the shore with
a channel extending to the Port Warden's
Line. A bulkhead protects the intake from
ice. The channel is 100 ft. wide and coarse

floating material, logs, etc., will be pre-

vented from entering by a log and chain
boom.
The walls of the basin are made of 10 x

10-in. yellow pine, bolted together. The
construction of the crib will be made to

suit conditions. The crib will support rip-

rap having slopes of 1 on 2 and 1 on 3.

The fill between the cribs will be made
from dredgings.

The basin will have an area of 2000 x
500 ft. and a total depth of 23 ft. The
depth of water under ordinary circum-
stances when full will be 15 ft., giving a

normal capacity of 100,000,000 gal. or 12

hours' supply.

Operation

The basin will be operated on a fill-and-

draw plan, the intake being open ordinarily

about 16 to 18 hours out of 24. Twenty-
four hinged tidal gates, 4 ft. 3 in. x 3 ft.

2 in., arranged in six sets of four each in

two rows allow the water from the river to

enter the basin, the amount varying with the

elevation of the water. When the depth
of water in the basin exceeds that in the

river the gates will automatically close. At
times of freshets the gates will probably

be open throughout the 24 hours. A chain

attached to one of the upper gates controls

4-in. gate valves which feed the chemicals

into the mixing chamber. The amount of

chemicals vary as the amount of water en-

tering the basin. The tidal gates will be
protected by screens.

Before passing the tidal gates the water
receives treatment with alum or, if neces-

sary, with alum and soda. The use of

chemicals will be governed according to

conditions as explained. The course of the

water through the mixing chamber is

around the first baffle through an opening
11 ft. wide, through the middle of a second

baffle, under the third baffle, and through a

coarse screen. It then goes through eight

arches 15 ft. long and 5 ft. wide and
through a set of fine screens, passing

around the next baffle, reversing its flow

around the fifth baffle, passing under the

sixth baffle, then going the length of the

chamber and entering the basin through
four 48 X 72-in. sluice-gates. On leaving

the mixing chamber the water traverses

the length of the basin past four baffles. A
10-ft. conduit connects the outlet chamber
with the old intake conduit.

The water on entering the outlet chamber
passes over four hinged gates supported
by floats so that only surface water is used.

Screens may be placed at either end of the

outlet chamber. The flow through the con-

duit will be measured by pitometers. After
passing through the conduit the water is

pumped to the pre-filters as at present.

Application of Chemical •

The mixing tank is 45 x 10 ft. in

plan, and may be divided into five sections

%:;.„........;:_'._.:.:_:.;..:. :;7j^J»;__Li.:_^:^::r.^V.":1:.::_U

TYPICAL section OF CRIBWORK

by baffles. The dry chemical is stored in

a chamber 71 ft. 10 in. x 20 ft. x 7 ft. 10

in. In the floor of this chamber are hatches

4 ft. square, used for dumping the dry

chemical into the storage bins below.

Cast-iron gates with hand levers will al-

low the chemicals to empty into the mixing
tank. This tank is 5 ft. deep and it has

a false bottom of cedar with 1 in. openings.

Water enters the tank from below the false

bottom through 2-in. pipes and passes up
through the chemical, overflowing into a

trough where five paddle wheels driven by
2-hp motors complete the circulation by
forcing the water again under the false

bottom. Five motors are provided, one for

each section of the tank. If necessary the

solution may be heated by a steam line.

Clean-outs are provided for washing out

the tanks.

The saturated solution passes out
through a 4-in. solution pipe to the orifice

tank which runs the full length of the mix-
ing tank. Ten orifice overflow pipes regu-

late the amount of solution going to the

operating valves. ' Four-inch gate-valves,

opened and closed by a chain fastened to

one of the upper tidal gates, feed the chem-
icals into the water according to the flow.

The solution is fed into the mixing cham-
ber by means of 4-in. perforated pipes.

When Alum Will Be Used

It is expected to use alum when the

turbidity of the river reaches 50. It is

quite possible that after a time alum will

be used when the turbidity is 30. It is

also a problem as to the microscopic

growth, whether it will be better in sum-
mer with low turbidity to use copper
sulphate in the sedimentation basin or to

use alum and coagulate the growth to pre-

vent it from reaching the filters. It is

quite probable that trouble will be experi-

enced with development of microscopic
growth in the basin.

Based on the schedule in Table 7 about
2 grains per gal. with 200 turbidity and 3

grains with 800 turbidity will be required.

THE NEW PHILADELPHIA SEDIMENTATION BASIN, WITH A CAPACITY OF 100,000,000 GALLONS, WILL MEASURE 2000 X 500 FEET IN PLAN
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Longitudinal Section Cross- Section

FROM STORAGE BINS THE CHEMICAL WILL PASS THROUGH HAND-LEVER GATES INTO THE MIXING TANK

The alkalinity in February, 1915, varied

from 10 to 19 and averaged 14. It is doubt-

ful if 2 grains can be used without soda,

although from experiments made in the

laboratory it was found that considerable

alum was absorbed by the mud. J. William

Long, chemist of the Trenton filter plant,

furnishes statistics showing the use of 3

grains of alum per gallon with a turbidity

of 2000-2200 with the reduction in alkalin-

Tabi.e 7

—

Estimated Amount of Alum to Be Used
Lbs. alum

Turbiditv per mil. ^1.
30 140
50 160

100 210
200 280
300 320
400 350
750 420

ity of only 7 parts. On January 15, with

a turbidity of 2000 and an alkalinity of 15

in the river, 5 grains of alum per gallon

were used. The effluent had an alkalinity

of 7. The use of large amounts of alum
with low alkalinity at Torresdale, without

soda, would not be advisable as the alum
might not all be precipitated in the basin

and if it should precipitate on the final

filters considerable trouble with clogging

would result.

At times of high turbidity soda will

probably be used. At 2 grains of alum per
gallon and a plant output of 200,000,000

gal. per day, there would be needed 57,-

200 lb. per day or a cost for chemicals of

about 1500.

If it were possible to feed the pre-filters

by gravity instead of by pumping when
using chemicals the sedimentation basin

could be divided into two parts, allowing

say eight hours for plain sedimentation and
four hours after coagulation. The pumps
will break up the coagulated turbidity leav-

ing the sedimentation basin; therefore at

least twelve hours are needed to allow the

greatest amount to settle out. Much more
alum will be needed, due to absorption by
the mud than would be needed if allowances

were made for plain sedimentation.

Results Expected

With the sedimentation basin in service

the days of turbid effluents from the plant

will be over. It is estimated that the basin

will remove 60 per cent of the turbidity;

that the turbidity applied to the pre-filters

will be coarser than at present; that the

efficiency of the pre-filters will be in-

creased, especially when 18 in. of sand are

used instead of 12 in. as at present. The

Motor

^yw~rSteam Piping

load put on the final filters will be reduced
and the penetration should not be deep.

The cost of cleaning should be cut nearly

in half. The color of the filtered water will

be low, less disinfectant will be needed and
the output of the plant will be increased to

220,000,000 gal. a day.

It is quite probable that later the basin

will be divided in half so one part may be

cleaned out while the other is in service.

Continuous Rope-Testing Machine

A CONTINUOUS rope-testing machine
has been invented by Albert N. Faulk-

ner and is used by the Chesebro-Whitman
Company of New York City. It consists es-

sentially of a series of four grooved wheels

which grasp the rope in such a way that for

about 8 ft. of its length it can be subjected

to a known tension. The grooved wheels

are made to revolve by means of an electric

motor, and the tension in the rope can be

regulated by means of a lever which acts

on a friction brake. The sheave wheels are

mounted on a sliding carriage which is con-

nected by means of a wire cord, with a

weighing device that measures the tension

on the rope. It is asserted that safety would
be greatly promoted in using fiber ropes if

they were tested from time to time in a ma-
chine of this kind. The frequency of test-

ing would depend upon the use to which
the rope is put and the nature of the ex-

posure that it has had. For example, when
ropes are used on construction jobs there

is likelihood of acid being spilled upon

them, which will cause the ropes to rot or

otherwise become weakened internally. Gen-

erally speaking, it is suggested that it would

be advisable to test all such ropes at least

once in six months, or even each time they

are used if the exposure should be such as

to affect their condition. A "100-ft. fall,"

or 400 ft. of rope, is tested by this machine

in about 10 min. at the rate of operation

that experience indicates to be best.

WATER ENTERS THE MIXING TANK FROM BELOW, PASSING UP THROGH THE CHEM-
ICAL SUPPORTED BY A PERFORATED FALSE BOTTOM

IRRIGATION Works, the cost of which was

so high as to amount to more than $42 per

acre served, were recently completed at

Cougha Poort, South Africa. The construc-

tion consisted of a concrete dam across the

Cougha River, 3V'2 miles of canal along the

river bank, a steel and concrete siphon to

carry the water under the river and other

siphons and canals for distribution.
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THE LAST SPIKE ON THE CONSTRUCTION RAILROAD FOR THE WINNIPEG AQUEDUCT WAS
DRIVEN DECEMBER 17, 1914

Direct Control Over Construction Materials Is

Feature of 100-Mile Winnipeg Aqueduct
Six Communities, Forming Water District, Build Construction Railroad, Supply

All Cement and Deliver to Work Properly Graded Mixture of Sand and Gravel

THREE features of administrative pol-

icy combine to give to the work of

building the 100-mile aqueduct from Shoal

Lake to the city of Winnipeg and adjoin-

ing Canadian communities which have or-

ganized the Greater Winnipeg Water Dis-

,

trict, a unique position in the history of

waterworks construction : All materials will

be transported by a municipally-owned and
operated standard-gage railroad, built es-

pecially by the water district to serve the

contractors; all cement will be purchased

by the district and supplied to the con-

tractors ; all sand and gravel will be graded
by the district at a large central plant and
shipped to the work in the proper propor-

tions for direct delivery to the concrete

mixers. Thus, to an unusual degree, will

the district have immediate, instead of in-

direct, control, not only over the delivery,

but also over the quality, of the principal

materials which will enter into its work.

Essential Parts of Project

The new water supply project, which was
recommended in 1913 by a board of con-

sulting engineers, consisting of Rudolph
Hering, Frederic P. Stearns and James H.
Fuertes, comprises, essentially, a low di-

version dam at Indian Bay, an arm of

Shoal Lake; 85.036 miles of horseshoe-

shaped concrete aqueduct, the largest sec-

tion of which is 10 ft. 9 in. wide and 9 ft.

high inside; about 10 miles of 5-ft. steel

pipe; 900 lin. ft. of tunnel under the Red
River, and 12,000 lin. ft. of 4-ft. cast-iron

pipe leading to the city reservoirs. The
conduit is designed for a carrying capacity

of 102,000,000 gal. in 24 hours, sufficient,

on the basis a.ssumed for a supply through-
out the year, for 850,000 inhabitants. In

1913 the population of the Greater Winni-
peg Water District was 225,000, of which
200,000 were in the city of Winnipeg. The
rapid growth is shown by the fact that the

1913 population was twice that of seven
years and five times that of fifteen years

previous. The capacity of the aqueduct

was based upon the assumption that the

daily per capita consumption in some
months would be as high as 120 gal.

Including the railway line, which is

about 105 miles long, including sidings, and
an item of 15 per cent for administration,

engineering and contingencies, the esti-

mated cost of the work is $13,045,600.

Source of Supply Remote

Winnipeg, like a great many of the

smaller communities in the vicinity, is dis-

advantageously located for securing near
at hand a supply of soft water. The ground
and river water near by is so hard that it

is unsuitable for manufacturing and laun-

dry purposes, and is not very satisfactory

for domestic uses. The only suitable water
is found in the granite country 100 miles or

so to the east and northeast of Winnipeg.
This condition made it necessary to con-

struct an aqueduct of unusual length.

Winnipeg is a prairie city about 760 ft.

above sea level and contains no hills on
which reservoirs could be advantageously
located. The country from which the new
water supply is drawn is about 300 ft.

higher than the general elevation of the

city, and the available slope for the aque-

duct, therefore, was only about 3 ft. to the

mile. All this head is consumed in deliv-

ering the water into the city reservoir.

Greater Winnipeg Water District

Obviously a project involving a 100-mile

aqueduct would have been too costly for

any one of the smaller towns to undertake,

but by combining their resources with
those of Winnipeg five other communities
will benefit by the new water supply from
Shoal Lake. The Greater Winnipeg Water
District comprises the municipalities of

Winnipeg, St. Boniface, Transcona, St.

Vital, Assiniboia, Fort Garry and Kil-

donan. The powers of the district are
vested in an administrative board, consist-

ing of the mayors and reeves of the mu-
nicipalities, the mayor of Winnipeg acting

as chairman. This board decides upon all

broad questions of policy, while a commis-

sion of three members, two of which have

already been appointed by the board, is re-

sponsible for the execution of the work in

accordance with the board's direction. Mat-

ters involving decisions on technical ques-

tions are referred to the consulting engi-

neer, James H. Fuertes of New York City,

and the construction work will be directed

by the chief engineer, W. G. Chace.

The Construction Railroad

A big problem had to be solved before

bids could be advertised—that of trans-

porting materials to the work. In addition

to its great length the aqueduct line trav-

erses a swampy country which is well-nigh

impassable except when the ground is

frozen, and it was realized that reasonable

bids for the construction of the works
could not be secured until means of access

to the remote parts could be provided. The
district decided, therefore, to open up the

territory for construction purposes by
building its own railroad and operating the

line with its own forces, charging the con-

tractors for the transportation of mate-
rials according to a schedule of rates pub-
lished in advance of the receipt of bids.

The route, about 90 miles long, exclusive of

sidings, was surveyed, built and placed in

service in a single working season, a feat

of no mean magnitude considering the

character of the country. The line is laid

with 60-lb rails, is well drained and de-

signed for heavy and continuous traffic. It

is hoped, on each contract, to maintain a

rate of progress sufficient to complete the

aqueduct by the fall of 1918, and it was of

first importance that no delays in the de-

livery of materials should be caused by
road-bed defects.

The terminus of the line is at Deacon,
south and west of Transcona, where the

Grand Trunk Pacific shops are located. A
station and a storehouse for cement and
other freight has been erected at Deacon.
Cars of supplies, received from foreign

roads, are delivered on the transfer tracks

at Paddington, near Winnipeg, and picked

up by the district's train crews and unloaded
at Deacon or hauled to the work. The road
is a single-track line with about ten perma-
nent sidings and spurs, and arrangements
have been made to cut the track and put in

switches, if necessary, at points where con-

tractors may best be served.

The contractors are arranging their

plants on a plan calling for movable wooden
platforms to lie lengthwise of the main
track and span the railroad ditch. These
platforms, upon which the sand and gravel

will be dumped direct from the cars, are
in units that can be picked up and moved
ahead successively as construction pro-

gresses. At each camp the contractors will

provide storage for cement. At the east-

ern terminal of the line, at Indian Bay, are
yards and storage tracks. The railroad fol-

lows the aqueduct line closely for almost
its entire length.

Cement Supplied to Contractor

The district's policy of supplying cement
to the contractor, instead of allowing him
to purchase this material, was adopted pri-

marily in the interests of sound construc-

tion. The cement is delivered to the con-

tractor at its cost to the district. Each
contractor is charged for all cement sup-
plied to him and is credited for the actual

amount that goes into the work, as reported
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THE CONCRETE AQUEDUCT SECTION HAS A
WIDTH OF 10 FT. 9 IN. AND A HEIGHT

OF 9 FT., INSIDE

by the district's inspectors. In order to

avoid disputes as to the quality of cement
in case of defective work the contractor is

constituted an inspector and is given all

powers pertaining thereto. The cement
will be inspected at the bins of the plant

where it is manufactured. As soon as they

are filled the bins will be sealed and the

cement will be released only by the dis-

trict's inspectors. It will then be shipped

in sealed cars to the work or to the store-

house at Deacon. Accurate records of all

cement leaving the mill will be kept, and no

cement will be released until the tests have

shdVn that it fulfills the requirements of

the specifications. Several of the con-

tractors have joined in employing an in-

spection bureau to check the district's tests.

Samples to be tested are collected auto-

matically at a rate of 1 oz. per minute as

the cement enters the bins at the mill.

These samples will be divided among the

insjjectors for the district and for the con-

tractors.

Grading of Sand and Gravel

Except for a few miles at its western

end the aqueduct is of concrete for its en-

tire length. Great stress was laid upon
the requirement that materials and meth-

ods be such as to produce uniform, water-

tight work. This result depends, to a large

extent, upon the use of sand and gravel of

suitable quality and proper grading. This

responsibility the district also has assumed,
instead of leaving it to the contractors, and

will supply all of the sand and gravel used

throughout the work in properly graded
mixtures made up at a large central screen-

ing plant at the district's gravel pit at

about mile 30. Local conditions made this

precaution necessary for the sand and
gravel obtainable in the vicinity of Winni-
peg varies widely in quality. It is a gla-

cial deposit, in which the strata are not

uniform, due to outwash in ancient times.

The deposits are found in various loca-

tions over the whole length of the aqueduct
line, and vary in depth and in their char-

acter of stratification, as to sizes of par-
ticles. Under such conditions to have
given the contractors free rein in getting

their own sand and gravel would have
required a standard of excellence of inspec-

tion which would have been impossible of

attainment and exceedingly costly, and
would have resulted in the production of

concrete containing too much sand or too

much stone—in other words a porous con-

crete which it was essential to avoid. The
district, therefore, decided to supply the

contractor with sand and gravel mixed
ready for use, and to tfiis end secured ex-

tensive gravel deposits which were selected

after thorough and careful inspection

by test borings and careful mechanical

analyses of samples of the strata made at

the district's laboratory in Winnipeg.
The aim has been to obtain a thorough

knowledge of the locations where coarse

-material predominates, where fine material

is to be found and where material of an in-

termediate character exists. It will then be

attempted to work with steam shovels

through the different deposits in such di-

rections and to such depths as will give a

raw material necessary for a proper aggre-

gate with as little waste as possible. With
this information in hand it is expected that

there will be not over 5 per cent waste in

the material collected by the shovel.

Central Screening Plant

The steam shovels will load into dump-

cars at the gravel bins and the cars will be

hauled in trains to a central screening and

mixing plant, where the raw material will be

discharged upon inclined screen bars which

will intercept any excessively large sizes.

The material passing these bars will be

raised by elevators to revolving screens and

separated into four sizes—fine, intermedi-

ate, course and over-size. The over-size

pieces will go to a crusher and thence again

to the revolving screen. The material is

sufficiently clean to obviate the necessity of

washing.
The screened material will drop into

three bins each provided with a spout in the

bottom discharging on to a separate endless

belt. These three belts deliver to a third

belt running at right angles to them and

leading to the storage bins. The fine, in-

termediate and coarse material is made to

discharge on the conveyor belts at prede-

termined rates based on analyses and in-

spection, so that the material as it enters

the storage bin is properly graded.

Studies of samples from different pits in-

dicate that there will probably be an excess

of fine material, basing the proportionate

amount of intermediate and fine upon the

amount of coarse, and that if a definite mix
of the three sizes were determined upon
there would be a considerable waste of

material. Laboratory investigations indi-

cate, however, that by making use of some
of the extremely fine sand, which would
ordinarily be wasted, a very dense concrete

can be produced with practically no waste.

In such cases the coarser material serves

simply as pudding stones. This concrete,

in which the fine material has been used,

has been found to flow easily and be water-

tight.

The district has established a laboratory

for concrete tests at headquarters in Win-
nipeg. Large specimens for crushing are,

through the courtesy of the Engineering
Department, tested in the laboratory of the

University of Manitoba. Here 8-in. con-

crete cylinders are broken by compression,

using various mixtures of fine, inter-

mediate and coarse gravel; blocks are sub-

jected to permeability tests in the district's

laboratory.

Delivery of Graded Material

From the storage bins at the central

plant the properly proportioned mixture of

sand and gravel will discharge into trains

of air-dump cars which will be hauled to

the work and dumped upon the wooden

platform along the aqueduct trench, pre-

viously referred to. The contractors will

take the sand and gravel from the platform,

working at right angles to the track so as

to prevent any segregation of material. Ex-

perience may show that segregation may
occur to a small extent during transporta-

tion, or that some of the fine material will

be lost through cracks in the cars. If so,

arrangements to ship out extra sand, as

may be necessary, will be made.

Construction Methods to Be Uniform

The aqueduct has been divided into five

contract sections, awarded to three contrac-

tors. In order that uniform methods may
be followed on each section of the work all

of the contractors have arranged to secure

one type of form from the Blaw Steel Con-

struction Company, thus systematizing

methods of concreting throughout the entire

LACK OF uniformity IN MATERIAL AT SAND AND GRAVEL PITS NECESSITATED A LARGE,

central GRADING PLANT
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job. The inside aqueduct forms will be col-

lapsible and plans have been formulated for

handling the work in such a way as to per-

mit continuous progress both on straight

portions and on curves.

A very important construction feature

will be the use of straight sections of forms
on curved portions of the aqueduct. The
curved alignment will, in reality, be a series

of tangents of 15-ft. lengths; at the gaps

in the forms where these angles occur

wood fillers will be used. All of the curves

in the alignment have the same radius, 50

ft., and no curve will require more than
three 15-ft. sections of form. On each sec-

tion of each contract it is planned to make
the concreting progress 90 ft. daily.

The schedule of work laid out for the

year 1915 is shown in the table below.

Personnel

The chairman of the administration
board of the Greater Winnipeg Water Dis-

trict is R. D. Waugh, mayor of Winnipeg.
The two commissioners are S. H. Reynolds,

C.E., chairman, and James H. Ashdown,
who was mayor of Winnipeg when the

America's First Large Direct-Explosion Pump
Will Irrigate Texas Lands

Unit Under Construction at Del Rio Will Have Capacity

of 28,000 Gallons per Minute Against 37-Foot Head

WATER for irrigating the estate of G.

Bedell Moore along the Rio Grande

at Del Rio, Texas, will be delivered by the

first large direct-explosion pump to be used

in the United States, although pumps of

this type are in service in England and are

proposed for Egypt. The unit is 66-in.

Humphrey gas pump designed to deliver

not less than 28,000 gal. per minute

against a static head of 37 ft. The in-

stallation is now partially completed. The
following information regarding it is from
a report by Alexander Potter, of New York
City, who acted as consulting engineer on

the project.

Types of Pump Investigated

To perform the work of pumping two
principal types of installation were consid-

quite wood and will have to be cleared, the

use of this mesquite wood for fuel makes a

rather attractive proposition and the pos-

sibility of its use as a fuel has been inves-

tigated with satisfactory results.

Table 1 is a comparative statement of

the fuel consumption of the various eco-

nomical types of pumping engines investi-

gated. It is based on the assumptions given

in table 2.

In view of the low cost of fuel consump-
tion of the Humphrey gas pump, together

with the advantage of low cost of installa-

tion and maintenance, Mr. Potter studied

the European installation of this type, in-

cluding that at Chingford near London, and
the immense Mex (Egypt) plant, which
would be now under construction but for

the war. As a result of these investiga-

SITE OF THE DIRECT-EXPLOSION PUMPING PLANT IN TEXAS ; MEXICANS HANDLING SECTION OF PLAY PIPE

water question was investigated in 1907.

To Thomas R. Deacon, C.E., president of

the Canadian Club of Winnipeg, and former
mayor of the city, is due much of the

credit for making a reality of the water

Co.vTBACT Work Scheduled fob 191.S

Contract length in
No. Contractor Feet
30 J. H. Tremblay Co.. Ltd 20,600
31 Thou. KeUy & Sons 27,000
32 1 ( 32 660
33 ( Winnipeg Aqueduct Construction

^ 21*020
34 J

Co
I xolsoo

supply project for the district. It was un-
der his administration that the project took
definite shape, that the Greater Winnipeg
Water Di.strict was organized, that the sur-

veys were made, the railway built and the
contracts for the construction of the aque-
duct awarded.
W. G. Chace is chief engineer of the work

and James H. Fuertes, of New York, is con-

sulting engineer.

Active construction on all contracts will

begin this month.

ered—centrifugal pumps driven by internal

combustion engines, and a Humphrey gas

pump. The decision of the type to be used

has been influenced to a very great extent

by the kind of fuel that can be obtained at

the pumping station. As the intake is lo-

cated 15 miles by road from Del Rio, the

nearest railroad station, the transportation

of fuel is an important factor. It has been

found that Eagle Pass bituminous coal can

be delivered at the site for about $4 per

ton and that fuel oil will cost in the neigh-

borhood of $2 per barrel. As much of the

land to be irrigated is covered with mes-

TaBLB 1 COMPARATTVB STATEMENT OP FUEL CON-
SUMPTION OF THE VaKIOUS ECONOMICAL TYPES

OP PuMPiNO- Engines Investigated

(Capacity of plant, 67 cu. ft. per sec. ; lift 37 ft.)

Type of installation Fuel

Average Pay of Municipal Engineers
in Chicago increased during the last four
years from $1802 to $1840.

Humphrey gas pump
{
^°°^- -^^ \\\

Centrifugal pump and
Diesel engine Fuel oil . . . 14.00

Centrifugal p u m p 1

and gas engine 1 Wood 11.35
operating on pro- f Bitura. coal 6.13
ducer gas J

n m
-s %^.

8:s
sS
Ojw

cords $0,100
tons 0.145

bbls. 0.211

cords 0.128
tons 0.185

tions in Europe and the very satisfactory

test made on mesquite fuel in the Aker-
lund type of gas producer, a Humphrey
gas pump and Akerlund gas producer were
recommended.

Pumping Station

The pumping station is located directly

upon the banks of the Rio Grande. The
gas pump recommended is made under
Humphrey and Smyth patents and guar-

anteed by the Humphrey Gas Pump Com-
pany, of Syracuse, N. Y., to pump not less

than 28,000 gal. per minute against a static

head of 37 ft. It is believed that the pump
will deliver 30,000 gal. per minute, and all

structures have been designed accordingly.

Table 2

—

Assumptions Governing Figures Shown
IN Table 1

Per
cent

Thermal eff., Humphrey pump (overall pump-
ing hp.) 20

Thermal eft., gas engine (bral<e hp.) 24 per
cent + pump = 16

Thermal elf., Diesel engine (bralte hp.) 32 per
cent + pump = 21

Thermal eft., producer, lignite fuel 75
Thermal eft., producer, wood fuel 65
Mechanical efficiency of centrifugal pump 65

iOagle Pass bitum. coal. $4 per ton, 12,000 B.t.u.
Iicr lb.

Mesquite wood, $1.50 per cord of 2500 lb., 6000
B.t.u. per lb.

Fuel oil, $2 per bbl. of 335 lb., 18,000 B.t u. per lb.
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The thermal efficiency of the pump is guar-

anteed by the manufacturer to be not less

than 20 per cent when using producer gas

having a heat value of not less than 100

B.t.u. per cubic foot. Both the pump cylin-

der and the play pipe are 66 in. in diameter.

The total length of the play pipe is ap-

proximately 100 ft.

Water level in the pump well is main-
tained at a constant elevation, irrespective

of the water level in the river, by means
of a hydraulically operated gate valve. This

gate valve is to be operated by the

pressure obtained from an elevated tank
which supplies water to the producer.

Surge Tank

The play pipe discharges into the surge

tank shown in the drawing. This surge

tank is 36 ft. long and 12 ft. wide and is

constructed entirely of reinforced concrete.

The discharge pipe extends 9 in. above the

normal water level in the canal. The guar-

Pumping Station

SECTION THROUGH PUMPING STATION

anteed lift of the pump is fixed at 37 ft.

This is not sufficient to irrigate a tract

some 500 acres in extent in the immediate
vicinity of the pumping station. To irri-

gate this land it is intended to take ad-
vantage of the wave action in the surge
tank and raise thereby a small quantity
of water 4 or 5 ft. above the elevation of
the water in the supply canal. The ar-

rangement to be used for this purpose is

shown. The surge tank is also designed
to act as a grit chamber, the grit to be
washed into the river through an 18-in.

cast-iron pipe.

Operation of Pump

The operation of the pump is similar to

the four-stroke Otto cycle with the excep-
tion that in the Humphrey gas pump there
is complete expansion, whereas in the Otto
cycle the exhaust losses are considerable,
the exhaust taking place under a 45-lb.

back pressure. To start the pump, the
proper mixture of air and gas is forced into
a cylinder by a small air compressor of the
two-cylinder type, one cylinder pumping air
and the other pumping gas. A compressor
of this type is essential for safety in order
that there may be no explosive mixture in

Rio Grande

_Highest_ Flood El. 844.0_
'

"4^
the air compressor. The compressor is

driven by a gas engine operated on gaso-

line.

Two separate systems of ignition are
furnished, one consisting of special spark
plugs operated from storage batteries arid

the other from an electric generator.

After the proper mixture of air and gas
is forced into the cylinder by the com-
pressor, the charge is fired by an electric

spark, all the valves being shut at the in-

stant when the explosion occurs. The
charge of gas and air is exploded directly

over the surface of the water, no piston or

moving parts being used. The increase in

pressure resulting from 'the explosion, all

valves being closed, drives the water in the

pump-head downwards and sets the whole
column of water in the play pipe in mo-
tion. This column of water attains kinetic

energy during the period when work is

being done upon it by the expanding gases.

By the time the gases resulting from the

explosion have expanded to atmospheric
pressure the water in the play pipe is mov-
ing at a very high velocity. As the motion
of this column of water cannot be suddenly
arrested the pressure in the explosion

chamber falls below atmospheric pressure.

When this takes place both the scavenging
and water valves open. A certain amount
of water enters through the suction valves,

most of which follows the moving column
in the play pipe and the rest rises in the

explosion chamber. To assist the scaven-

ging action a certain amount of air is ad-

mitted to the explosion chamber to mix
with the spent gases. Most of the kinetic

energy in the moving column is expended
in forcing water into the surge tank.

As soon as the column of water in the

play pipe comes to rest, it starts to move
back towards the pump and gains in ve-

locity until the water reaches the level of

the exhaust valves which are shut by im-

pact. A certain quantity of the burned
products mixed with the scavenging air is

now imprisoned in the cushioned space and

the direct-explosion pumping plant
WHICH WILL raise IRRIGATING WATER

37 FEET

the kinetic energy of the moving column is

expended in compressing this gas cushion
to a very much greater pressure than due
to the static pumping head. As a result

of the energy stored up in the entrapped
compressed gases, the column of water is

again forced outward. The pressure in the

gas head is again reduced to atmospheric
pressure and below, at which a fresh charge
of gas and air is drawn into the explosion

chamber. Again the column of water re-

turns under the pressure in the play pipe,

compresses the charge of gas and air which
is then ignited to start a fresh cycle of

operation.

The period of cycle of the pump is de-

termined primarily by the length of the

reciprocating column of water in the play

pipe. As a general rule, assuming the

column to be of uniform section, the period

of vibration is almost proportional to the

square root of the length of the water col-

umn. The Del Rio pump will average
about twelve complete cycles per minute.

Thermal Efficiency

The thermal efficiency of the pump, as

mentioned, is guaranteed to be not less

than 20 per cent. This appears, according

to Mr. Potter, to be very conservative in

view of the fact that the official tests made
on the five Humphrey pumps at Chingford,

near London, show that the large pumps
possess a thermal efficiency ranging from
22.19 to 24.07 per cent. The small unit at

Chingford showed up still better as it had
an average thermal efficiency of 26.36 per

cent. Table 3 is a summary of the results

of the thirty official tests made on the five

Chingford pumps.

Gas Producer Plant

The gas producer plant will be located ad-

jacent to the surge tank, as shown upon
the general plan. The producer system to

be used is that of the Standard Gas Power
Company, of New York City. It comprises

a vertical down-draft generator with a

ADVANTAGE WILL BE TAKEN OF THE SURGE TO RAISE PORTION

OF WATER, BY MEANS OF INCLINE, TO HIGH-LEVEL TROUGH
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TaBUE 3 SUMMAKT OF RSSCLTS OP E^NOLISH
DutacT-BxPLosiON Pump Tests

Pump Na 1 2 3 4 5
NumMr of teats 6 6 6 6 S
Average dura-

tion of testa.
rain. 9.27 S.95 8.37 9.67 10.00

Uft in feet 30.01 30.24 30.06 32.60 30.24
Water pumped,

gaL-mln. 40,088 39,327 39.656 89,196 21,739
iw a t e r horse-
power de>'el-
oped 303. 9 300.4 301.1 322.7 166.0

Gas used per min.
at 60 deg. F.
and 30 - in.
merctiry cu. ft. 395.4 393.3 391.5 400.1 191.6

Calorific (lower)
value of gas,
B.t.u. cu ft... 145.7 146.4 146.2 142.2 138.1

Average thermal
elBciency, i)er
cent 22.39 22.19 22.33 24.07 26.63

Anthracite used
per water-hp.-
hr.. lb 946 .957 .949 .881 .796

water pan on top and a vapor ring around
the combustion belt; air is admitted to the
vapor ring and the mixture of air and
steam enters the fuel chamber above the
green charge. The gas is let in, in suc-
cession, through a spray-cooler, wet-scrub-
ber, exhauster, dr>' purifier and a delivery

Defective Valves Cause Slip-

page in Pumping Engines
Vagaries of Wear Show Inadvisability of Basing

Figure for Slip on Time Pump Has Been

in Service

By ALAN A. WOOD
Providence, R. I.

FORMERLY it was believed that prac-

tically all of the slip in pumping engines
takes place in the form of leakage past the

plungers. With the advent of pumps em-
ploying comparatively high piston speeds,

however, this became no longer true. The
illustrations show two pump valves of stan-

dard rubber construction, giving two views
of each. Figs. 1 and 2 were taken from a
valve which had been in service in a triple-

expansion pumping-engine at one of the

plants of a large New England waterworks.
Fig. 1 shows to good advantage the amount
of wear after the valve had been in service

about 17 months. The depressions worn
into the face of the valve attain a depth of

slightly more than % in- at some points and

Another conclusion to be drawn is that it

is idle to assume the slippage at some ar-

bitrary figure, depending on time of service.

Mr. Edison Defends Concrete as

Fire-Resisting Material

IN connection with the behavior of rein-

forced concrete and other materials in the

Edison fire, Thomas A. Edison has written

the following letter to the editor:

Sir: The Detroit Brick Manufacturers
and Dealers Association is distributing

throughout the United States a pamphlet
entitled "The Edison Fire," the contents

consisting of a reprint of an article appear-

ing in a trade journal, "The Clay Worker."
The entire purpose of this publication is to

discredit, and if possible, retard the use of

reinforced concrete in the construction of

fireproof buildings.

The results of the fire at my plant on
Dec. 9, 1914, are used in an entirely false

and misleading manner. Of the seven rein-

forced-concrete buildings none were de-

stroyed. A small section of the upper floor

Fig. 1 Fig. 2 Fig. 3

WORN VALVES, TAKEN FROM A TRIPLE-EXPANSION PUMPING ENGINE, CONTRIBUTED TO SLIPPAGE

Fig. 4

pipe. The outside dimensions of the gen-
erator are 10 ft. 2 in. x 11 ft. 6 in.

The producer, when using moderately dry
mesquite wood, will have a capacity per
hour of 5,000,000 B.t.u. generated in the
form of gas. The minimum heat value of
the gas per cubic foot is guaranteed at 100
B.t.u., the quality of the gas not to vary
more than 10 per cent from the average.

Economy of Pumping Project Compared
WITH Gravity Supply

The estimated cost of constructing the
pumping station, including head works,
forebay, diversion dam and surge tank, is

$60,000, of which amount the machinery,
including the producer, represents approxi-
mately 50 per cent. The annual cost of
maintaining and operating this pumping
station, including fixed charges and depre-
ciation, is $13,606. This amount is based
upon irrigating the entire tract of 6700
acres to a depth of 3 ft., corresponding
to a fuel cost of 30 cents per acre irri-

gated and a gross charge of |2.06 for all

fixed charges and maintenance, including
fuel.

The alternative gravity supply project,

on the other hand, would have involved an
immediate expenditure of $300,000 and a
yearly expenditure for fixed charges, main-
tenance and operation, of $40,000. As the
gravity canal would irrigate some 12,000

acres, this would place the gross charge
per acre at $3.33.

the segments thereby outlined resemble

somewhat closely the frog of a horse's hoof.

After a certain depth has been reached

there seems to be a tendency for the raised

portion to tear away from the layer be-

neath.

Figs. 3 and 4 show a valve worn in an
entirely different manner. The material in

this valve was quite evidently not so tough
as that in the previous one, although both

came from the same maker. Instead of

wearing radial valleys or depressions into

the valve, a turning movement was intro-

duced, thereby resulting in abrasure and
tearing of the valve, this being especially

noticeable at the joining surfaces where
the two layers had been vulcanized together.

This action continued until a thin spot de-

veloped, at which point the pressure burst

through the remaining layer. This valve

must have contributed materially to the

slippage in the pump of which it formed a
part. It had been in service for about 14

months.
It has been found rather questionable

practice to depend upon the sense of hear-

ing to determine the condition of the valves.

If a number of slightly defective valves are

in use the noise is frequently indistinguish-

able, perhaps because the sounds occur so

frequently as to overlap and be absorbed in

the general noise of the engine room. On
the other hand, if a few of the valves are

seriously defective they usually make their

presence known unmistakably.

of one of the buildings fell in, but was sup-

ported by the lower floors. The pamphlet
referred to presents three views of this, the

suggestion being that they were of three

different buildings. The brick administra-

tion building to which they refer, which re-

mains standing, was protected by an adja-

cent concrete building and was not subjected

to the fire.

Every brick and steel building which was
attacked by the fire was completely de-

stroyed, together with all the machinery
they contained, while the damage done to

the concrete buildings amounted to about

121/2 per cent, and of the machinery con-

tained in the concrete buildings 98 per cent

was saved and is now in operation. Manu-
facturing was resumed in some of the old

concrete buildings within a few weeks after

the date of the fire.

Temperatures were far in excess of those

in the ordinary fire, but reinforced concrete

showed its superiority over any other fire-

resisting material.

I regret that any representative of the

brick interests should have seen fit to spon-

sor this publication, the evident purpose of

which is to deceive. The millions of dol-

lars of fire losses in this country annually

make it a matter of moment that the superi-

ority of reinforced concrete for fireproof

structures should be thoroughly understood,

and it is for such purpose that I have writ-

ten this letter.

Orange, N. J. Thos. A. Edison.



Fire Wrecks Ten Spans of

Belle Isle Bridge, Detroit

Hot Coals from Asphalt Repair Cart Drop on Creo-

soted Wood-Block Flooring or Short-Cir-

cuited Wires Start Blaze

Fanned by a stiff southwest wind, a fire

which started about 3 p. m. April 28, by the

dropping of red-hot coals on the creosoted

wood block pavement of the Belle Isle Bridge,

Detroit, or possibly by short-circuited electric

wires, completely wrecked one-half of the draw
span and nine of the 156-ft. spans on the island

end of the bridge, which are now at the bottom
of the river. The five pony spans near the is-

land are still standing, but the north end of the

draw span is gradually settling and will prob-

ably fall. A total loss of between $200,000

and $300,000 is estimated.

According to information received from
Robert H. McCormick, city engineer of Detroit,

there is uncertainty as to the cause of the fire.

• It was first supposed to have started from coals

dropped by a wagon used for heating asphalt

tools. Later developments show that it is pos-
sible the fire started from electric wires which
pass under the bridge. An investigation is now
being made.
The old bridge was built in 1889 by the

Milwaukee Bridge and Iron Works, and con-
sisted' of iron trusses supporting a timber
floor as originally constructed, and more re-

cently paved with creosoted wood block which,
also owing to the increased inflammability in-

duced by oil dropped by automobiles, seemed
to burn like tinder.

One theory is that the fire was started in

at least a dozen places on practically all the
long spans from the island end to the middle
of the draw span by the passing of a steel

cart containing live coals used to heat the
irons utilized in laying asphalt pavement. The
live coals seem to have been dropped without
tjie knowledge of the driver.

In spite of the efforts of the fire companies
and two fire boats, the heat affected the main
members of the trusses, which soon crumpled
up, and within a very short time the spans
were dropping into the river. When the red
hot iron girders and truss members fell into

the water clouds of steam were produced, and
the mass of twisted iron and debris completely
blocked the channel.

It is now planned to construct a temporary
bridge to provide for the heavy traffic between
Detroit and Belle Isle. Council has appro-
priated $100,000 for this construction, and
$10,000 for clearing away the debris from the
river, and plans are being drafted subject to
the approval of the War Department. Council
has voted the expenses of a special election to
be held to authorize an immediate bond issue.

It now appears probable that the $2,000,000
reinforced-concrete arch structure designed a
short time ago by Cass Gilbert, architect, and
Barclay Parsons & Klapp, consulting engi-
neers, of New York, may be adopted, and the
work of construction of a monumental per-
manent structure actively pushed.

Construction Starts on Huge Sport

Arena at Sheepshead Bay, N. Y.

The world's largest sport arena is now be-
ing constructed at the site of the old Sheeps-
head Bay racetrack by the Sheepshead Bay
Speedway Corporation. Modern steel and re-
inforced-concrete grandstands and bleachers
are being erected around a 2-mile race track
70 ft. wide. The ultimate capacity of these
stands is to be 175,000, which is nearly three
times the capacity of the Yale bowl. The

grandstands are of the double-deck type,

about 90 ft. high, built of steel and reinforced
concrete and containing creosoted timber floor-

ing throughout. About 18JID ft. of these stands
are to be built this fall in time for the first

of the races, now scheduled for the first week
in October. Opposite the main stands
bleachers about 1600 ft. long will accommo-
date 30,000 to 40,000 people.

The stands will be entered by concourses
crossing above the roadway level. There will

F. H. Newell Succeeds Prof.

Ira O. Baker at Illinois

Former Director of Reclamation Service Heads
University Civil Engineering Department in

Which Prof. Baker Had Served 34 Years

Prof. Ira O. Baker has resigned as head
of the civil engineering department of the
University of Illinois and has beer^ succeeded
in that office by F. H. Newell, formerly coa»

Former Reclamation Service Director and the Veteran Head of the Ciyil Engi-
neering Department of the University of Illinois Whom He Will Succeed

p. H. NEWELL IKA 0. BAKER

be no crossings whatever at grade; automo-
biles will enter the parking space in the in-

terior of the oval through 30-ft. tunnels
which pass under the track. Five of these
tunnels are required to provide for the 20,000-
automobile capacity of the parking space. It

is expected that in addition to automobile
races many other sport contests will be held.

Unusual facilities are provided for football

contests, including a sectional, knockdown
wooden grandstand which can be quickly
erected in the oval facing the curve of the
track. As the space within the oval of the
track measures 4000 x 1600 ft. there is ample
room for all kinds of sports.

The main track is to be constructed on con-
crete foundations on the two half-mile

straightaway portions, and concrete on struc-

tural steel supports on the steep banks of the

end curves. In order to prevent unevenness
of surface, which at such high speeds as 100
miles per hour would cause the cars to leave

the track, a wooden surface is provided,

shaped lo exact curves at the banked turns.

For this flooring 2 x 4-in. creosoted Georgia
pine laid on edge is used. The end curves,

of about 185 ft. radius, are carefully shaped
to provide for varying speeds, from 40 miles

per hour at the lower and inner portions to

125 miles per hour at the outer and top por-

tions, with easement curves on the approaches.

When completed, it is expected that the new
track will provide record-breaking races within

a short distance of New York.

suiting engineer of the U. S. Reclamation
Service. Professor Baker, who has been head
of the department for the past thirty-four
years, originally sent in his resignation three
years ago, but consented to remain in the
office until the right man could be found to

occupy it.

He was graduated from the University of
Illinois in 1874 and took up faculty work there
as assistant professor in physics. In 1879
he was appointed assistant professor of civil

engineering, and in 1880 was made professor.

In addition to these duties he has been in

charge of railway surveys, consulting engineer
for the Illinois State Board of Agriculture and
consulting engineer on highway bridges at

Champlain, 111. He is well known among engi-

neers for his technical writings and is the
author of works on masonry construction, sur-

veying instruments, pavements and kindred
subjects, among them being: "A Treatise on
Masonry Construction," "Engineer's Survey-
ing Instruments" and "Durability of Brick
Pavements."

F. H. Newell

F. H. Newell has been in the service of the

U. S. Government in the Geological Survey
and in the Reclamation Service for the past
twenty-six years. He was graduated from
Massachusetts Institute of Technology in 1880
and engaged with private companies and in

private practice until 1888 when he entered

the service of the U. S. Geological Survey.
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In 1907 he was appointed director of the
U. S. Reclamation Service and later consult-

ing engineer. He, too, is the author of a
number of technical works, among them be-

ing: "Agriculture by Irrigation," "Hydrog-
raphy of the Arid Regions" and "Principles

of Irrigation Enpneering."

Rockwood Believes New Levee Best

Solution of Imperial Valley Problem
"The Imperial Valley is safe from floods of

the Colorado River this summer," stated C. R.
Rockwood, chief engineer of the Imperial Irri-

gation District, on the occasion of a recent
inspection trip to Volcano Lake levee.

Although higher overflow waters are expected
this year, due to the deposit of silt in the
channel bottom and the choking of the outlet

into Hardy's Colorado, there will be no flood,

according to Mr. Rockwood, because the levee
has been raised from 2 to 7 ft. higher than last

year's level.

As far as the future is concerned, he thinks
if the river breaks through the Volcano Lake
levee, either at Dominiguez slough or at Bow-
ker's gate (the west end) which are the two
most dangerous points, there is every likeli-

hood that it will create a new channel to New
River, and thence pour into Imperial Lake.
It would cost $2,000,000 to turn it back the
first year after the break and many millions
more in damage to the valley. As a safeguard
for the future it is proposed that a new levee
be built 4% mi. to the south and the present
levee abandoned. It has been shown that the
danger to the levees does not lie in pressure,
but in erosion. The present Volcano Lake
levee is being constantly undermined by
seepage, as is shown by the collection of
water in holes on the north side, and the pres-
ence of underground springs is thought to
render its permanence uncertain.

It is admitted that the new levee will be
costly, but Mr. Rockwood believes that it will

be less expensive than the continuous repairs
on the Volcano Lake levee. The proposed
levee would be a continuation of the Saiz
levee, and would be built along the high
ground just north of the Colorado River, or
that section of it known also as the Bee River.
It would be 9 miles long, and being on much
higher ground would require much less ma-
terial than the Volcano Lake levee.

Illinois Utility Commission Makes
Money for the State

About $670,000 in fees has been collected
by the Illinois Public Utilities Commission
since it began operations. "Most of this came
from the fees on stock or bond issues," said
W. A. Shaw, member of the commission, May
3, at the Western Society of Engineers. Of
the 3000 docket cases 300 had to do with the
issuance of securities. The expenses of the
commission have been but $270,000. All
money is paid to the State treasurer, funds
for expenses being provided only on vote of
the leg^islature. As more funds become avail-
able the engineering staff will be enlarged.

Illinois Licensing Bill Progresses
The bill providing for the licensing of engi-

neers in the State of Illinois, which was sup-
ported by the Western Society of Engineers,
has been reported out favorably by the Illinois
House committee.

Chicago Loses Automobile Tax Used
for Street Repair

The Supreme Court of Illinois decided April
22 that the wheel tax ordinance of Lincoln,
III., was unconstitutional insofar as it applied
to automobiles, because owners are required to
pay the State a tax and to pay a municipal tax
which amounted to a double tax.

A sum of more than $500,000 is collected

each year in Chicago under a similar ordi-

nance and expended in making repairs. Law-
yers in Chicago will assist those of Lincoln in

laying plans for a rehearing. They declare

that the State may be induced to lower its

license fee so that it will not be considered a
tax. Then Chicago could go on with its wheel
tax. It is the opinion that there will be no
refund to automobile owners as the taxes were
paid on the assumption that the law was valid
and not under duress.

St. Louis Wants Next American

Waterworks Convention
If the efforts of the St. Louis members are

successful the 1916 convention of the Ameri-
can Waterworks Association will be held jn

that city. In a letter sent to the members of
the society Edward E. Wall, commissioner of
the water department, sets forth the advan-
tages of St. Louis for the next annual meet-
ing, laying particular stress upon the oppor-
tunity afforded to inspect the city's new
mechanical filtration plant, the largest of its

type in the world.

New York to Build Three Largest

Piers in South Brooklyn
Steps toward building three piers in South

Brooklyn larger than any yet built in New
York City were taken April 28, when the Sink-
ing Fund Commission authorized the commis-
sioner of docks and ferries, R. A. C. Smith,
to prepare plans and specifications for the
three. The piers are to run out from Thir-
teenth, Twenty-ninth and Thirty-fifth Streets,
and are to be 1600, 1700 and 1800 ft. long, re-

spectively. The estimated cost for the three
piers is $1,260,500 and the estimated annual
rentals aggregate $187,000.

Resume Work on Chicago's New
Auto Speedway

Work on the 2i^-mi. speedway being built
by the Chicago Speedway Park Association has
been resumed. Contract for lumber to be used
was awarded to the Edward Hines Lumber
Company. The track will be made of 2 x 4 in.

timbers laid on edge. In the building of a
fence around the 320-acre tract, and the erec-
tion of a grandstand and various buildings,

6,000,000 ft. of material will be used.

Prepare for International Drainage

Congress at San Francisco

Arrangements for the International Drain-
age Congress to be held in San Francisco
some time in September are now being made
by the National Drainage Congress. The com-
mittee in charge of the San Francisco conven-
tion is composed of J. L. Craig, Stockton, Cal.

;

E. T. Perkins, Chicago, and Col. E. J. Watson,
Columbia, S. C. Mr. Perkins is in California
making arrangements to hold the Congress at
the time or near the time of the Engineering
Congress. At a meeting April 29, J. L. Craig,
fifth vice-president, was appointed fourth
vice-president to succeed the late Edwin Wis-
ner, of New Orleans. G. H. Lehman, for-

merly secretary of the Pittsburgh Flood Com-
mission, was elected fifth vice-president, and
J. L. Craig was appointed chairman of the
board of local control in charge of the Con-
gress with offices in San Francisco.

Another Waterway Bill Introduced

in Illinois Legislature

A so-called mate to the Dunne waterway
bill has been introduced in the Illinois Legis-
lature. It provides in substance that such
rivers as the Fox, which drains the Shurtleff
lakes district north and west of Chicago,
may become full fledged arteries of the chan-
nel proposed in the Dunne bill. It also pro-.

vides that the development of the Fox and
similar streams shall proceed simultaneously
with the deepening of the Illinois River and
the Illinois and Michigan Canal. The bill

known as the "Shurtleff" bill covers the
Sangamon, the Rock, the Kaskaskia and the
Wabash Rivers. It also permits the organiza-
tion of "river improvement districts," com-
posed of two or more counties, which shall

have power to take over all territory wiljiin

a 10-mile radius.

Sixty-Ton Load Smashes
Wood Decking Over Subway

Truck Carrying Armature Breaks Through Plank-

ing Placed Prior to Excavation for Seventh

Avenue Line in New York

At 7:15 a. m. May 6, a 50-ton armature,
loaded on a 10-ton underframe truck with wide
cast-steel wheels, attempted to cross Seventh
Avenue at Forty-second Street, New York
City, and broke through the newly laid
wooden decking over the subway which is un-
der construction at this point. At 9:30 three
automobile trucks hauled the load down Broad-
way.

This part of Seventh Avenue has just been
decked, and no excavation had yet been made
below the timbers supporting the plank sur-
face. For this reason, and because the un-
wieldly load was too high to pass under the
overhead pipe lines, the route in front of the
Times Building was selected in taking the
armature to West Thirty-ninth Street.

In arranging for the passage of the heavy
load lines were painted on the street surface
planking to guide the wheels of the truck over
the stringers. The crew guiding the truck,
however, failed to follow the marked route, be-
cause it gave them only a few feet clearance
from the gas main carried over Seventh Ave-
nue on the north side of Forty-second Street.

They steered so that the rear wheels of the
truck, carrying most of the load, came between
stringers just as the front wheels reached the
solid car tracks, when the decking gave way.

Six hydraulic jacks, one under each end of
the rear axle, and one under each corner of
the timber frame carrying the armature, raised

the truck till two 6 x 10-in. timbers could be
slipped lengthwise under each wheel. In front
of these timbers others were laid crossways,
corduroy fashion, and tapered down to the car
tracks with 1-in. oak plank. When all was
ready three auto trucks, helped by two jacks
set against the rear axle of the loaded truck,

started the load and hauled it off in safety.

The work was hampered by the dense rush-
hour traffic at this corner; cars on Forty-sec-

ond Street were not even stopped. The big

truck was handled with speed and skill, how-
ever, by gangs from the Interborough's wreck-
ing department and from the forces of the

Rapid Transit Subway Construction Company,
contractors for the section on Seventh Avenue,
under the personal charge of E. De Ryess,

superintendent of the section. Robert Ridg-

way, engineer of subway construction of the

Public Service Commission, was present.

Three similar loads have recently been han-

dled safely past this point.

Studying Seepage at Cedar River

Dam Near Seattle

Although the water back of the new Cedar
River masonry dam at Seattle fell from the

1537 to the 1535-ft. level, the night of April

23, when the Lake Union steam auxiliary plant

was closed down temporarily for repairs, and
the Cedar Falls plant carried the entire light

and power load, the situation in the Cedar
River reservoir remains practically unchanged.
Water will be kept at its present level behind
the dam until there is no longer a flow over
the timber dam in order that the effect of im-
pounding water may be studied in relation to

the seepage problem.
The flow of the canyon spring, where a weir
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Damage Done by the Recent Floods at Austin, Texas

WHEN THE HIGH WATER SUBSIDED THE CREEKS THROUGH AUSTIN WERE CLUTTERED WITH THE WRECKAGE OF BUILDINGS AND BRIDGES

HOUSE FLOATED FROM ITS ORIGINAL LOCATION EMBANKMENT WASHOUT DROPS CAR ON CULVERT

WATER PROM SWOLLEN STREAMS LIFTED WOOD-FRAME HOUSES FROM THEIR FOUNDATIONS AND CARRIED THEM TO NEW SITES
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is placed to study the seepage, has remained
at approximately 71 sec.-ft. for several days.

This is the maximum flow. A. H. Dimock, city

engineer, is preparing a report which will be

submitted to the council at an early meeting,

giving approximate estimates and recommen-
dations regarding the cost of repairing the

masonry dam. Estimates of the cost of silt-

ing and of constructing a wing wall- will be

submitted.

Convict Labor on Highways Now
Legal in California

The bill permitting the employment of pris-

oners serving sentences in Folsom and San
Qnentin penitentiaries on State highway work
has been signed by Governor Johnson of Cali-

fornia. C. F. Stern, highway commissioner
and origrinal advocate of the bill, plans to take

personal charge of the convicts. It is planned
to gradually work out an honor system. Faith-

ful work will be rewarded by reductions of

prison terms. The roads upon which convicts

will work will be built in inaccessible and
remote districts and in localities where other-

wise roads would not be constructed.

First Pile Driven at Portland for

Columbia River Bridge

Construction on the interstate highway
bridge over the Columbia River at Portland,

Ore., was commenced on April 26 when the

first pile was driven in the Oregfon slough.

The contractors are rushing the work in an
effort to get the caisson for the first pier from
the Oregon shore in place before the June
flood comes. If they succeed construction can
proceed across the Oregon and Columbia
sloughs in spite of the high water, but if they

do not the preliminary dredging and piling

will have to be done again after a period of

three months of high water, during which the

contractors can do little or nothing. The Pa-
cific Bridge Company holds the contract for

the work.

Power of State to Order Water and

Sewer Systems Upheld
The law which gives the Maryland State

Department of Health the power to require the

installation of water supply and sewerage sys-

tems and imposes the duty of raising the

funds for such purposes upon municipal offi-

cials has been held constitutional by the high-

est court of that State.

Officers Nominated by American

Society for Testing Materials

'jTbe nominating committee'of the American
Society for Testing Materials at a meeting
held in New York City, JVIarch 6, unanimously
agreed to the following nominations For
president, Mansfield Merriman; for vice-presi-

dent, William H. Bixby; for members of execu-

tive committee, James H. Gibboney, William
K. Hatt, John A. Mathews and Edward Orton,
Jr.

In addition to recommending the proposed
amendments to the by-laws noted in the Engi-
neering Record, April 17, the executive com-
mittee has decided to recommend an amend-
ment which, if adopted, will result in the use
of the inclusive term "Standards" for stand-

ard specifications, standard methods, standard
tests, and standard definitions, and the re-

quirements that, in general, proposed new
standards or proposed amendments of existing

standards shall be published in the Year-Book
for one year as "Tentative Standards" on
which written discussions addressed to the ap-

propriate committee shall be invited.

The following special rates have been ob-

tained for members and their guests at the

Hotel Traymore, Atlantic City, for the annual
meeting to be held there June 22 to 26: Amer-

ican plan, one person, $5 and $6; two persons,

$10 and $12; European plan, one person, $3

and $4; two persons, $6 and $8.

Commission Approves New Grade

Crossing Plan at Syracuse

A new plan for the elimination of the grade

crossings of the New York Central Railroad

in Syracuse, N. Y., prepared by Henry C.

Allen, chief engineer of the Syracuse Grade

Crossing Commission, has been approved by

the commission. The plan is now being con-

sidered by the railroad officials. It contem-

plates occupying the bed of the Erie Canal in

the eastern section of the city, and swing-

ing northward to the West Shore tracks be-

tween State and Salina Streets. The tracks

would pass under the intersecting streets as

far west as Leavenworth Street, would come

to grade at Sand and Geddes Streets and

would from that point west be elevated.

As to the tunnel route under the eastern

section of the city proposed by the Mayor,

Mr. Allen has stated to the commission that

he is not impressed with its practicability from

any point of view. The tunnel would be a

mile long, would cost at least $4,000,000 and

would involve various complications.

U. S. Geological Survey Establishes

New England Office

The U. S. Geological Survey investigations

of the water resources of the New England

States will be carried on hereafter from the

district office that has recently been estab-

lished in Boston. Hitherto this work has been

carried on from the New York district office at

Albany.

To Introduce Water-Power Leasing

at Next Session of Congress

In connection with the water-power leasing

bill passed by the House of Representatives

last session, but which failed in the Senate,

Secretary Lane stated this week that the bill

would be introduced immediately upon the con-

vening of Congress, and expressed the hope

that it would be speedily passed. As showing

the necessity for such legislation to safeguard

the public interest, he called attention to the

rumor of consolidation of western water-

power companies in Colorado, Utah, Idaho,

Montana and Washington, which, if fully con-

summated, will place under single corporate

control about 50 per cent of the developed

water power of the western States. Such a

consolidation, involving widely separated

power plants, inter- and intrastate transmis-

sion lines, and Federal questions beyond the

scope of State utility commissions, emphasizes

the necessity of Federal control and regula-

tion in the interests of the people, according

to Secretary Lane.

miles embraced in the system. At the present

rate of expenditure the remainder of the $18,-

000,000 bond issue will be expended within

twenty months, he said, and unless more

money is forthcoming the organization would

have to be disbanded or the system be disposed

of at an enormous economic loss.

To Ask for New $12,000,000 Bond

Issue for California Highways

Resolutions indorsing the proposal to ask

the people of California to vote a $12,000,000

bond issue to carry on the work of building

State highways were adopted unanimously by

a joint meeting of the State Senate and
Assembly members of the committee on roads

and highways, April 20. The meeting was
called at the request of the highway commis-

sion, whose representatives were present to

show the necessity for more funds.

Highway Commissioner Blaney said that of

the $18,000,000 voted in the original bond issue

$8,600,000 had been spent; additional con-

tracts let totaled $3,700,000 ; the amount need-

ed to complete the 1059 miles of trunk line

was $11,150,000; to complete the 1163 miles of

laterals $6,208,000 was required and contin-

gencies called for $342,000; making a total

of $30,000,000 for the completion of the 3249

Dr. J. A. L. Waddell Receives En-

gineering Degree from Japan

The degree of doctor of engineering has

been conferred on Dr. J. A. L. Waddell, of

Kansas City, by the Japanese Government in

recognition of his services to the engineering

profession. This is the highest scholastic

honor within the power of that Government to

confer. Dr. Waddell was graduated from

Rensselaer Polytechnic Institute in 1875 and

served for a short time on the engineering

forces of the Canadian Pacific Railway, after

which he returned to Rensselaer as assistant

professor in mathematics. After teaching

there for a period of two years, he assumed

the chair of civil engineering in the Imperial

University of Tokio, Japan, which office he

occupied until 1886, when he returned to this

country as the representative of the Phoenix

Bridge Company, in Kansas City. A short

time later he resigned from this position to

devote himself entirely to private practice. He
is the author of several works, among them
being "The Designing of Ordinary Iron High-

way Bridges" and "De Pontibus." The de-

grees of D.Sc, LL.D., and D.E. have been con-

ferred upon him by American universities since

1904.

Pan-American Road Congress to

Have Two Classes of Members
Among the measures adopted at a meeting

of the executive committee of the Pan-Ameri-
can Road Congress, held at New York City,

April 26, was one providing that there be two
classes of members of the congress, to be

known respectively as Donor and Temporary
members.
The first class will be composed of those

who pay not less than $50 and the second of

those who pay a fee of $2. Both classes will

be entitled to participate in the proceedings

of the congress and to receive the printed pro-

ceedings to be issued thereafter. Donor mem-
bers will be entitled to the nomination of one
temporary member for every $10 subscribed

by them, such members to be accorded the

privileges and receive the publication, the

same as other temporary members. All mem-
bers in good standing of the American Road
Builders' Association and the American High-
way Association, as of June 1, 1915, will have
all the rights and privileges of temporary
members. Those present at the meeting were
Gov. Charles W. Gates, of Vermont, chair-

man; W. W. Crosby, James H. MacDonald,
J. E. Pennybacker, E. L. Powers and other

members of the committee.

American Highway Association

Issues Year Book
Six States—Illinois, Kentucky, Massachu-

setts, New Jersey, New York and Wisconsin

—now have civil service laws providing for

appointment of highway engineers and em-
ployees in accordance with the merit system.

A description of the systeni in effect in each

of the six States appears in the Good Roads
Year Book just issued by the American High-

way Association, at Washington. The sum-
mary of automobile legislation in all the States

is of interest in view of the fact that nearly

1,900,000 automobiles were registered in the

United States during 1914 for which more
than $12,000,000 in license fees was paid.

A majority of the States are now trying

out the plan of working convicts on public

roads. In some States the honor system pre-

vails and guards are partially or wholly dis-
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pensed with. In other States guards are

deemed essential, and between the two sys-

tems much controversy rages. The Year
Book, with its complete digest of convict labor

laws for all the States and its many refer-

ences, throws much light on the subject. That
convict labor will go far toward solving the

road problem is demonstrated by the experi-

ence of Georgia with its army of nearly 6,000

road convicts, and Virginia with about 15,000.

The progress reports from these two States
appearing in the chapter devoted to highway
process show remarkable gains in mileage of
improved roads.

Years of Evolution in Hydroelectric Units,"
by E. B. Ellicott, electrical engineer. Sanitary
District of Chicago, and William B. Jackson,
consulting engineer.

Study Lumber by Mail
"Lumber and Its Uses" is the title of a new

correspondence-study course offered by the ex-
tension division of the University of Wiscon-
sin. The course, which is known officially as
Engineering Course 242, will be presented by
means of assigned readings from a text book
and other printed material. The topics treated
are: Structure; physical properties; standard
grades and sizes; prices; cost of construction;
specific uses; selection of materials; seasoning
and preservation, and structural timbers.
Paints and stains are also taken up.

News of Engineering Societies

The Southwestern Waterworks Association
will hold its fifth annual meeting in Galveston,
June 14-16.

The Association of American Portland Ce-
ment Manufacturers will hold its spring meet-
ing at the Hotel Blackstone, Chicago, May
10'-13.

The Engineers' Club of Philadelphia heard
Henry Hess speak on "Engineers as Municipal
Executives," at a meeting held in that city
May 1.

The National Fire Protection Association
will hold its nineteenth annual meeting in New
York City May 11-13. Headquarters will be
at Hotel Astor.

The American Society of Civil Engineers,
at a meeting held at the Society House, New
York City, May 5, discussed a paper on "Tem-
perature Changes in Mass Concrete" by
Charles H. Paul and A. B. Mayhew.
The Albany Society of Civil Engineers "held

a special meeting in the City Hall May 7, to
receive the report of the legislative committee
of the society relative to any change in the
organic law of the State which might seem
desirable for the constitutional convention to
recommend.

The Detroit Engineering Society held its

annual banquet April 17. The attendance was
about 500. The following officers were elected
for the ensuing year: 0. W. Albee, president;
W. S. Blauvelt, first vice-president; F. H.
Mason, second vice-president; H. H. Esselstyn,
past-president; and E. M. Walker, secretary
and treasurer.

The Utah Society of Engineers held its an-
nual meeting in Salt Lake City, April 16, at
which the following officers were elected:
President, S. C. Arentz; first vice-president, R.
S. Lewis; second vice-president, W. A. Wilson;
secretary, C. J. Ulrich; treasurer, L. H. Krebs;
members of the executive committee, S. O.
Cannon and O. W. Ott.

The Western Society of Engineers was ad-
dressed on May 3 by Walter A. Shaw, mem-
ber of the Illinois Public Utilities Commis-
sion, on "The Development and Importance of
an Adequate Engineering Department for a
Public Service Commission." Monday night
meetings in May are as follows: May 10,
"The Apportionment of the Cost of Bridges
between Street Railways and Cities," by Prof.
C. M. Spofford, Massachusetts Institute of
Technology; May 17, "Co-operation Among
Engineers," by Prof. F. H. Newell, formerly
consulting engineer U. S. Reclamation Serv-
ice and now head of the civil engineering de-
partment, University of Illinois; May 24, "Ten

Personal Notes
T. H. Landon has been appointed city engi-

neer of Alton, 111.

J. W. Ward has been appointed city engi-
neer of Logansport, Ina.

Le Roy Greenalch assumed office as city

engineer of Albany, May 1.

W. P. Fallis has been appointed State high-
way engineer of North Carolina.

Charles Fisher of Vinton, Iowa, has been
appointed county engineer for Jackson County,
Iowa.

E. H. Packard has been appointed city engi-
neer of Bloomington, 111. He succeeds E. Fol-
som in this office.

H. N. Beck, city engineer of Muskegon,
Mich, has been appointed city manager of

Grand Haven, Mich.

W. E. Dunn has been appointed county engi-
neer of Hardin County, Iowa, to succeed S. B.

Gardner, who recently resigned.

P. F. McManus, formerly a superintendent
on the Elgin, Joliet & Eastern Railway, has
been appointed general superintendent.

W. R. Wolfinger has been appointed engi-

neer in charge of road work in Franklin,
Fulton, Adams and Cumberland Counties, Pa.

Wilbert R. Rosche has opened an office in

the Thatcher Building, Pueblo, Cal., for thfc

purpose of practising as a consulting engi-

neer.

E. E. Schuets, formerly county engineer of
Merrion County, Mo., has been appointed
assistant State highway commissioner of Mis-
souri.

Arthur Capper, assistant county engineer
of Dallas County, Iowa, has resigned and
established the Capper Engineering Company
at Adel, Iowa.

Henry W. Miller, assistant to the president
of the Southern Railway, has been elected vice-

president of that company with headquarters
at Atlanta, Ga.

Alfred Kaufman resigned from the office of

city engineer of Albany, April 28. It is said

that he will enter the engineering forces of

the State highway department.

John Wilson has resigned from the office

of city engineer of Duluth, Minn., and will

open an office in that city to engage in a pri-

vate practice as civil and sanitary engineer.

E. V. Frothingham, commissioner of public

works of the Borough of Manhattan, New
York City, has tendered his resignation to be

effective June 1. He was appointed to office

Feb., 1910.

E. J. Pearson, whose election as first vice-

president of the Texas & Pacific Railway was
noted in these columns April 10, has been
elected president of the Trans-Mississippi Ter-

minal Company with offices in New Orleans.

Colby & Christie, inspection engineers of

Philadelphia, have moved their New York
office from 1 Madison Avenue to 165 Broad-
way. Charles S. Bilyeu, the New York rep-

resentative of the company, is in charge of

this office.

Frank A. Wightman has resigned as a mem-
ber of the Missouri Public Service Commis-
sion to accept an appointment as superinten-

dent of safety of the St. Louis & San Fran-
cisco Railroad with headquarters at Spring-

field, Mo.

R. H. Thomson is to bring the woi-k in

Strathcona Park on Vancouver Island to

a close this summer pending the end of the

European war. After July 1, it is stated, he

will open office as consulting engineer in

Seattle.

I. R. Ellison, superintendent of the munic-
ipal electric light and water system of Eaton

Rapids, Mich., has been appointed by the city
commission to have charge of the engineering
work in connection with the pavements to be
constructed in that municipality during the
coming season.

F. O. Eichelberger has been appointed city
engineer of Dayton, Ohio, succeeding G. C.
Cummin, who, as noted in these columns May
1, resigned to become city manager of Jack-
son, Mich. Mr. Eichelberger was engineer in
charge of sewers in the office of which he is

now in charge.

William Gerig, vice-president and general
manager of the Pacific and Eastern Railway,
a subsidiary of the Spokane, Portland and
Seattle Company of the Hill system, resigned
recently. He will go to St. Paul to take
charge of engineering projects in connection
with the St. Paul Union station.

P. A. McCarthy & Sons, consulting, design-
ing and supervising engineers of Lufktn,
Texas, have opened a testing laboratory as
an adjunct to their practice. It is equipped
for chemical and physical tests of clays, limes,

cement, sand, gravel, stone, concrete, brick,

asphalts and other structural materials.

E. A. Hadley, assistant engineer in the ser-

vice of the Missouri Pacific and St. Louis,

Iron Mountain & Southern Railways, has been
appointed chief engineer. Mr. Hadley entered

the service of the Missouri Pacific in 1910.

Previous to that he was on the engineering
forces of the Boston & Maine.

F. H. Newell, until recently consulting en-

gineer of the U. S. Reclamation Service, re-

cently delivered a series of three lectures,

dealing with the reconnaissance and selection

of engineering projects, organization of the

work and methods and results, before the

College of Engineering of the University of

Illinois.

J. A. Farrel, recently elected city commis-
sioner of Duluth, Minn., has been appointed
commissioner of public improvements, succeed-

ing R. Murchison. Mr. Farrel has been en-

gaged with the engineering department of

Duluth for the past twenty years, having
served in the succeeding grades of rodman,
instrument man and assistant engineer.

Lyonel Ayres has been appointed city engi-

neer of Duluth, succeeding John Wilson, whose
resignation is noted elsewhere in these

columns. Mr. Ayres has been engaged in

engineering work in Duluth for the past

twenty-five years and has been in the public

service previously as assistant engineer on the

city's forces and as county engineer of St.

Louis County.

J. E. Stephens, formerly chief engineer of

the Missouri Pacific and St. Louis, Iron Moun-
tain and Southern Railways, has been ap-

pointed assistant to the president. Mr.
Stephens was graduated from Stevens Insti-

tute of Technology in 1878 and entered the

railway service in 1880 with the Oregon Rail-

way & Navigation Company. Since then he

has engaged exclusively in railroad work in

various parts of the United States and

Canada, and also in Mexico and South Africa.

Guy Hart, a drainage engineer of the U. S.

Department of Agriculture, has been detailed

for drainage inspection, survey and organiza-

tion work in the State of Oregon by the de-

partment and will make his headquarters at

the Oregon Agriculture College experiment

station at Corvallis. Mr. Hart will spend his

entire time in the Willamette valley investigat-

ing the drainage situation, carrying on ex-

periments in drainage problems and assist-

ing in the organization of drainage district.

Col S. W. Roessler, Corps of Engineers,

U. S. A., was placed on the retired list May
1. He was graduated from West Point in

1881 and attained the grade of colonel in 1909.

During his career he had charge of many
engineering projects in various parts of the

country and is known especially as an expert

on matters pertaining to fortifications. His

last assignment was in charge of the defen-

sive works at the eastern and southern en-
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trances to New York Harbor and various

other works in the same vicinity.

Charles H. Pierce, district engineer of the

U. S. Geological Sur%'ey, has been designated

to take charge of the local work of the Survey

in the New England States, with offices in

Boston. Mr. Pierce was graduated from the

University of Vermont in 1904 and became in-

strument man on the engineering forces of

Newton, Mass. In the fall of that year he

entered the railway service and continued in

that branch of engineering activity until July,

1906, when he became instructor in mathe-

matics at the University of Illinois. In Sept.,

1906, he was appointed assistant professor in

civil engineering at the University of Ver-

mont, which office he held until Sept., 1910,

when he was appointed assistant engineer in

the water resources branch of the U. S. Geo-

logical Survey, which is stationed at Honolulu,

H. I.

Cost Review Board Proposed for

Yuma Irrigation Project

Since the visit of Secretary of the Interior

Lane to the Yuma Irrigation Project, he has

completed plans for establishing there a cost

review board on the findings of which will de-

pend the charge for the work made by the

Government to the water users. The board

will include an engineer and a construction

expert, and unless its final report is accom-

panied by a contest from some member or a

protest from the water users, the Secretary of

the Interior will probably be governed by its

findings in apportioning the construction cost.

Obitxiary Notes

George A. Perkins, chairman of the Massa-

chusetts Highway Commission from 1893 to

1896, died at Boston on April 29. In 1887,

as a member of the House of Representatives,

he introduced the first bill for the improve-

ment of State highways. He also originated

the idea and filed the bill establishing the

State highway commission.

Gustav Wilke, one of Chicago's earliest sky-

scraper contractors and a builder of national

reputation, died in Chicago April 24. Mr.

Wilke was born in Germany in 1853 and came

to the United States in 1868. One of his first

large contracts was for the construction of

the $3,000,000 Texas State House at Austin.

He was a member of the contracting firm of

Wilke & Hogue.

Alexis H. French, city engineer of Brook-

line, Mass., since 1894, died in that city May
3. He was born in Weymouth, Mass., in 1851,

and was educated at the Massachusetts Insti-

tute of Technology. His professional activi-

ties were confined exclusively to work in

Brookline and he took a prominent part in

establishing the local park system there, in-

cluding co-operative work in connection with

the laying out of the Brookline-Boston park-

way between the Fenway and Jamaica Pond

districts. He was a past president of the

Boston Society of Civil Engineers.

New Pen Recorder for Pitometer

Facilitates Calculations

A new recording device for pitometer read-

ings that marks a step in advance of the

Prism photo-recorder, now in use, in that a

planimeter may be used in determining the

readings, is being put on the market by the

Pitometer Company, of New York City. This

Civil Service Examinations

State of Illinois.—An examination for an

assistant railroad engineer, salary $160-$200

a month, will be held June 5 at several cities

and towns in Illinois, open only to residents

of the State. Applicants must by 25 years or

over and should have 2 years' experience in

railroad construction or operation, with par-

ticular knowledge of interlocking plants and

signal apparatus. Applications must be on

file in the office of the State Civil Service Com-
mission, May 29. Further information may
be obtained from the commission, at Spring-

field, 111.

Examinations Previously Announced

Date. .
See Eng.
Record

May 10—Architectural draftsman,

salary $900-$1200; archi-

tectural bridge drafts-

man, salary $1,500; rail-

road draftsman, salary

$1600; Philadelphia April 24

May IS^Inspector of construction.

State of New York; sal-

ary $3..50 to $4.50 per

day April 24

June 3—Transitman, Philadelphia;

salary $900 April 24

June 4—Second assistant, salary

$1000; assistant engineer,

salary $4000; Philadel-

phia April 24

PEN RECORDS PITOMETER READINGS

device, which is known as the Cole recorder,

is claimed to be the only pen recorder for

pitometer readings that is accurate at low as

well as at high velocities.

The principle of operation is as follows:

A mjltiple diaphragm mounted on the inlet

head expands proportionately to the velocity

of the water in the pipe. This motion is com-
municated to a magnet, by means of which

it is transmitted to a spiral on which the pen

arm rests at stated intervals. The movement
of the pen on the chart is limited to the posi-

tion of the spiral. The outermost points of

pen travel on the chart give the record of

flow. Though the charts are usually laid out

in gallons per 24 hours, any unit which meets

the conditions may be used.

Business Notes

The Concrete Steel Company has moved its

executive offices to 42 Broadway, New York

City.

The American Cement Tile Manufacturing

Company has moved its New York offices to

.50 Church Street.

The Cleary-White Construction Company
has moved its general office in Chicago from
17 North La Salle Street to 105 West Monroe
Street.

The Redwood Manufacturers Company, of

San Francisco, manufacturers of wood-stave

pipe, has moved its offices to the Hobart Build-

ing in the same city.

The Sullivan Machinery Company has moved

its Denver branch office from 1748 Broadway

to the Equitable Building. George W. Black-

inton is manager of this office.

Chalmers & Williams, Inc., manufacturers

of the Symons Disc Crushers, of 1451 Arnold

Street, Chicago Heights, 111., have moved' their

New York City offices to the Equitable Build-

ing, 120 Broadway.

H. S. CoUette, secretary and treasurer of

J. G. White & Company, Inc., and the J. G.

White Engineering Corporation, has resigned

from these companies and expects to reside

permanently in California.

Emil E. Lungwitz, New York City repre-

sentative of the Kelley Filter Press Company
and the Galigher Machinery Company of Salt

Lake City, has moved his offices from 80

Maiden Lane to the Hudson Terminal Build-

ing, 30 Church Street.

The Heltzel Steel Form and Iron Works,

manufacturers of the Heltzel system of steel

forms, is constructing an addition to its plant

that will greatly increase its capacity. The

Cleveland office of the company will be dis-

continued after 1915 and new offices will be

opened in Chicago, Pittsburgh and New York.

The present plan is to manufacture, on a

large scale, the company's new design of

sewer, bridge, wall and building forms.

C. L. Remington, general mansger of Will-

iam McLean & Company, merchants, engi-

neers, manufacturers and importers, of Mel-

bourne, Australia, is in this country for the

purpose of investigating the methods and

equipment used in the construction field in

this country. He is, at present, located at

3219 N. Capitol Avenue, Indianapolis, but will

shortly join H. P. McColl, the engineer of the

company who accompanies him on this mis-

sion, at Hotel La Salle, Chicago, after which

they will work through the industrial centers

of the East.

Trade Publications

The following companies have recently

issued trade literature:

J. D. Fate Company, Plymouth, Ohio. Cata-

log 2, 9 X 6 in., 52 pages, illustrated. Ply-

mouth gasoline industrial locomotives.

Keuffel & Esser Company, 127 Fulton Street,

New York. Leaflet, 5% x 8% in., 4 pages,

illustrated. Surveyor's duplex slide rule.

Wylie Company, Fisher Building, Chicago.

Catalog, 6x9 in., 24 pages, illustrated. Em-
braces concrete handling equipment, including

the Wyliechute.

Royal C. Wise, 9 So. Clinton Street, Chicago.

Reference bulletin, 6x9 in., 4 pages, illus-

trated. Description and data on bilge, sump

and centrifugal pumps.

Wickes Brothers, Saginaw, Mich. Catalog,

6x8 in., 24 pages, illustrated. Deals with the

Wickes dry land dredge, which is especially

adaptable to ditch and reclamation work.

Ohio Locomotive Crane Company, Bucyrus,

Ohio. Catalog, 7 % x 10 Vz in., 56 pages, illus-

trated, half-tones and dravdngs. Describes the

Ohio locomotive crane in detail and illustrates

it in operation on a variety of jobs.

M. W. Powell Company, 204 Dearborn Street,

Chicago. Catalog, 6x9 in., 32 pages, illus-

trated. Contains specifications for composition

and gravel, Actinolite and flat tile roofing, and

illustrates tool used in applying roofing.

Smith Engineering Works, Milwaukee, Wis.

Catalog 254, 6x9 in., 48 pages, illustrated.

Describes rock crushers, jaw breaker, gyratory

and intercone types, screens, grizzlies, bucket

elevators and portable rock-crushing outfits.

De La Vergne Machine Company, foot of

East 138th Street, New York, Bulletin 138,

8% X 11 in., 16 pages, illustrated. Describes

type FH oil engine, built for high duty serv-

ice using any crude or fuel oil produced in

America.
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Junkets

WITH the advent of spring the de-

lights of travel make their appeal,

especially if the expenses are borne by
some big-hearted philanthropist. Lest they
grovi up in an atmosphere of provincialism,

a committee of the council of an Alabama
city, charged with the expenditure of funds
for street-pavement work, is planning a

visit to Kansas City to inspect a certain

type of paving. The manufacturer of this

type, if press reports are to be believed,

is financing the trip to Missouri, where
the city fathers "will be shown." Puzzle:

When the committee returns home and has
digested the technical data it has absorbed,
what kind of paving will it recommend?

The Passing of a Type

HANDLING men, as opposed to driving

them, is rapidly replacing the old-

fashioned method of doing work. The
bullying, blustering, foul-mouthed walking
boss of but a few years ago is rapidly dis-

appearing from construction work, and the

quiet-spoken, tactful superintendent, quite

frequently an engineer, is taking his place.

The change marks the passing of a type.

The laborer of today is a different kind of

man from the laborer of ten years ago ; the

increasing proportion of plant and mechan-
ical equipment on construction work has

brought about the change. The propor-

tion of skilled workmen to the kind whose
intelligence is equal only to the wielding of

a pick and shovel and the use of a wheel-

barrow has " been greatly increased. The
old type of workman expected browbeating
and even brutality. But the new type re-

sents it, even to the point of refusing to

work. The thinking contractor realizes

the change that has taken place and adapts

his methods to suit. His aim is to get the

maximum output from each man and, to

accomplish it, he devotes his efforts toward
developing a spirit of co-operation, of en-

thusiasm and of interest in the work.

The Cost

WHAT the European War is costing the

engineering profession and. in turn,

the progress of the world is, with the

meager information at hand, impossible to

calculate. Yet in all the armies, fighting

shoulder to shoulder with their less gifted

brethren, are many prominent engineers.

How many of them have been killed or will

be killed no one can tell, and how much the

progress of the world will be set back with
each death can only be imagined. It was
hardly to be expected, however, that the war
would exact a bloody toll froni the mem-
bership of the profession in our country,

yet the Lusitania has gone down carrying

with it at least three American engineers

—Dr. F. S. Pearson, A. L. Hopkins and
Lindon Bates, Jr. To engineers generally

the best known of the three was Dr. Pear-

son. His was the rare pioneer courage that

pushed forward into unknown lands and
so inspired the confidence of his associates

that they were willing to risk fortunes in

hydroelectric and other enterprises in new
countries. Necaxa, the hydroelectric plants

near Rio de Janeiro and Sao Paulo, and
Seros, in Spain, among dozens of others,

stand as monuments to the ability and en-

terprise of this courageous representative of

the American engineering profession. The
world can ill afford to lose such men as he.

Success with Penetration Roads

SO MANY engineers have returned with
optimistic reports from an inspection of

the bituminous roads built according to the

penetration method by the Massachusetts

Highway Commission that the article on
page 608, describing in detail how the work
was done, should appeal to an audience be-

yond the limits of the Bay State. The feel-

ing has been growing that mixed roads are

better than penetration roads, though this

journal has unqualifiedly expressed its faith

in the penetration road if properly laid.

Mr. Pillsbury, division engineer in charge

of the work described in this issue, is

equally positive that the penetration road

can give a good account of itself. It is ap-

parent from the account, however, that, in

Massachusetts, great stress is laid on care-

ful attention to details. The outstanding

features of the method of construction are

:

First, the preparation of a well-drained and
thoroughly compact subgrade; second, the

use of large stone—from IV'2 to 2 in.—in

the top, or wearing, course, and, third, the

application of the bituminous material by

an air-pressure distributor instead of by

hand-pouring. The chief argument for the

large-size stone for the wearing course,

which is considered a very important fac-

tor in the success of the penetration work,

is that it binds well in the surface and,

therefore, does not move under traffic.

With large-size stone there is less tendency

to ravel, even when the life of the binding

material is partially destroyed. Although

various types of binders have been used

with good results, preference is given to as-

phalt for roads carrying the heaviest traf-

fic. It is essential that the binder be ap-

plied uniformly and, obviously, this is best

accomplished by machine distribution. It

is still too early to draw final conclusions

as to the latest innovation in the Massa-

chusetts penetration work, the tar-sand

method, but although it is somewhat more
costly than straight penetration work it

gives promise of excellent results and will

be used this season. There is no place for

slip-shod methods in any form of bitumi-

nous-road construction and the excellence of

the Massachusetts work is attributable to

careful attention to details in drawing the

specifications and to their rigid enforce-

ment.

The Welland Canal

FOR years the interest of those who fol-

low the engineering of waterways has

been centered in the Panama and the New
York State Barge canals. They were
tremendous projects, replete with details of

the greatest interest to engineers, both in

design and construction. Now that the

work of building them is drawing to a

close, interest will probably shift to the con-

struction of the Welland Ship Canal, on

which the Canadian Government will spend

$50,000,000. And well will it deserve the

attention previously given to Panama and

to the New York work. Only those who
have had occasion to look into the Welland

designs carefully appreciate fully the mag-
nitude of the enterprise. In length it is

not notable. Its locks, however, will stand

with the great ones of the world. They are

to have clear inside dimensions of 80 x 800
ft., with 30 ft. of water on the sills, while

each of them will have the great lift of

46 14 ft. At Thorold will be constructed a

flight rivalling that at Gatun, for though the

locks themselves will not accommodate as

big a vessel the lift will be greater. At this

point there will be three of them in flight,

each with a lift of AQVi ft., or a total lift

of 1391/2 ft. Moreover, as at Gatun, the

flight is double, one for upbound and the

other for downbound vessels. In details

the locks will be very interesting. The
most unusual feature will be the use of

swinging single-leaf gates. The adoption

of this design followed only after a most
careful study of all other alternatives. It

would not be surprising if the Canadian
peninsula just west of the Niagara River
should become a Mecca for canal engineers

during the next few years.

Fire Hazard on Bridges

IN the news pages of this issue will be
found views of steel bridges at Detroit

and Vancouver, totally destroyed in one

case, seriously damaged in the other, due .

to the burning of (he wooden floor systems

and paving. The proximity in time of these

two occurrences reminds one strongly of

two occurrences in the summer of 1913,

when the Armour-Swift-Burlington Bridge,

at Kansas City, and the Harriman Bridge,

at Portland, Ore., were similarly damaged.
An editorial in this journal of Aug. 23,
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1913, page 197, might well be reprinted at

the present time, the thoughts being just as

pertinent to the recent occurrences as to

those specifically commented on almost two
years ago. Nor are these the only instances

of serious damage to important steel struc-

tures through failure to provide an incom-
bustible floor system. Certainly the. in-

stances have been sufficient in number to

warrant a very strong stand against com-,
bustible floor systems and paving, though
the damage is likely to be much less if wood-
block surfacing be laid on buckle plates, flat

plates, or concrete slabs. So large a pro-

portion of a steel-bridge structure is non-

combustible that engineers are apt, without

thinking, to consider such bridges free from
fire hazards and thus neglect to evaluate

the objectionable features of a wooden floor

system. We have long since learned that a

so-called "fireproof" building may be non-

combustible, so far as its frame is con-

cerned, but that, for that mere reason, it

cannot truly be said to be fireproof. We
need to appreciate just as keenly that the

same argument applies to the steel bridge.

Failure to evaluate properly the fire haz-

ard must, henceforth to say the least, be

considered a mark of negligence or incom-

petence on the part of the engineer in

question.

Filtration at Wheeling

WHEN technical questions are submit-

ted to the citizens of a community for

decision by popular vote it is pretty safe

to look for trouble. Ottawa's notorious

"plebescite" on the question of the source

of the city's water supply is a case in

point. A more recent instance of this ab-

surd policy has occurred at Wheeling, W.
Va., where the citizens were called on to

vote, not upon the broad question of

whether or not to filter the city supply, but

upon the type of filter to be installed. Ob-

viously a decision of this character should

be made only by properly qualified experts

and not by laymen, even though the latter

be actuated by the best intentions. The
vote was overwhelmingly in favor of the

so-called Smith system of filtration, in spite

of the fact that a filtration commission, of

which George A. Johnson, consulting engi-

neer, of New York, was a member, sub-

mitted a report condemning this method of

purifying the city's supply. The system
approved by popular vote consists, in its

essence, of a manifold of perforated pipe

laid in the river bed and covered with

gravel and sand—obviously a difficult in-

stallation to handle if the pipe should clog

or the system need repair. But in spite

of the advice of its filtration commission,

which recommended mechanical filters, the

city voted for the system which will be

submerged in the muddy bed of the Ohio

River. This week a ballot will be taken on

a bond issue of |640,000, which, if ap-

proved, will be devoted to the construction

of the Smith system, and no other. It

may be that this system will deliver a sat-

isfactory water, but that is not the ques-

tion here raised. The city has been advised

by qualified engineers that the system ap-

proved by the voters, who know nothing of

the technical questions involved, "would
not be a wise investment." Many com-
munities are paying dearly for neglecting

the counsel of their technical advisers. By
defeating the bond issue. Wheeling still has

a chance to secure a filtration system which
will conform to the best modern practice.

The health of any community depends to

a large extent upon the quality of its water
supply and a filtration plant is not a suit-

able toy for politicians to play with.

new and severe demands it makes upon
highways not only in and near cities but

in farming districts as well.

The Motor Truck and the Road

IN a general way it has been realized that

the heavy motor truck brought with it a

new set of road problems in addition to

those introduced by light motor cars. The
latter problems are well on the way towards

solution, if not wholly solved. The motor-

truck problems are entirely different. Aside
from the obvious need for heavier founda-

tions and stronger highway bridges, heavy-

truck traffic calls and calls loudly for in-

vestigation as to the peculiar effects of

truck tires on road surfaces.

In the case of the pneumatic tires of

fast-moving pleasure cars, this effect is one

of back thrust and suction. Rounded
truck tires have an entirely different effect

;

namely, that of pushing the road surface

outward at right angles to the direction in

which the wheels are moving. No infer-

ences useful in determining the effect of

motor trucks can be drawn from observa-

tion of heavy horse-drawn loads for the

reason that vehicles with square-edge iron

tires carrying no more than a normal load

for two horses compress road surfaces ver-

tically—a result rather desirable than

otherwise, and certainly a very different

effect from that of rounded solid-rubber

truck tires.

This one fact is typical of the things in

regard to motor-truck traffic that should

be under close investigation now. If it is

as important a factor as it appears to be

there should be an effort to encourage the

use of flat, square-edge solid-rubber tires

rather than those of rounded shape, though
the ultimate solution of the problem as a

whole will come in the building of roads

that will withstand whatever traffic or

tires of reasonable shape and width pass

over the highways. It is also plain that the

right-angle push of the motor-truck tire

calls for immediate reconsideration of

opinion as to the necessity for lateral sup-

port, in the form of curbing or headers,

for certain types of roads.

This is but a superficial consideration

of the problems the motor truck has

brought up for solution, the present pur-

pose not being to decide these problems but

to urge their investigation by those whose
business it is to sense and anticipate high-

way needs. A bulletin (Circular 49) that

has just been issued by the Department of

Agriculture on "Motor-Vehicle Registra-

tion and Revenues, 1914," reports 44,355

trucks licensed last year. The motor truck

is here to stay and to increase in numbers

and weight. Road builders must meet the

Will Chicago Step Backward ?

DURING a period of seven or eight

years Chicago has been building up

within its civil service commission an effi-

ciency division which has set the pace for

civil service work throughout the country.

The division's activities were predicated on

the theory that it was the commission's

business not only to examine applicants and
certify them for appointment but also to

keep in touch with the work of employees

and, in general, assist in building up more
efficient organizations in the various city

departments. Standards of employment
have been set up, positions carefully classi-

fied, grades equalized, salaries placed on a

uniform basis, lines of promotion, based on
duties and responsibilities, carefully de-

fined; correct organization systems in-

stalled, standards set up for measuring the

service rendered by employees and thus de-

termining their efficiency. Cost systems
have likewise been installed which have
proved very illuminating and valuable for

department heads. When any particular

service seemed to be operating unsatisfac-

torily, the efficiency division made the nec-

essary studies and, in co-operation with the

line oflScers of the particular bureau or de-

partment, worked out a scheme of more effi-

cient administration. The last report of the

civil service commission—for the year 1914

—shows that excellent progress has been
made on all of this work. Without the ex-

pert advice and assistance of the efficiency

division, the commissioners state, standard-

ization of the city service as above outlined

would have been impossible. So convinced

was the previous commission of the excel-

lence of the work that it recommended that

in any plan of charter revision for Chi-

cago consideration be given to continuing

and extending the work of the eflSciency

division, or that in lieu thereof provision

be made for some other permanent body
with like aims and objects.

There are indications that the new city

administration is not in sympathy with the

work of the division. The chairman of the

commission has summarily reduced the force

by half and dispensed with the services

of the division's expert on system and or-

ganization, J. L. Jacobs, whose work has

been of the greatest value and who, among
other duties, has assisted in preparing the

annual budget submitted to the city council.

The chairman of the coinmission claims

that the division was being operated ineffi-

ciently and, of course, he is in the

right if careful consideration has proved

that the reduced force will be sufficient.

That careful consideration, however, will

probably be found to be lacking. The move
is ominous, indeed, and, if it presages the

crippling of the efficiency division, will be

a decided step backward.

The present Chicago administration

went in with a tremendous majority on a

platform of economy. If it interpret econ-

omy to mean saving at the spigot and wast-
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ing at the bung-hole, which the reduction

of the division forecasts, it will soon find

itself in the condition of the New York

State administration under Governor

Whitman, which went in acclaimed as the

salvation of the State but has been a bitter

disappointment. If the Chicago adminis-

tration wants to learn what will happen if

it cuts off the bureau which is in the best

position to aid it in fulfilling its election

pledge of economy, it can do no better than

to study the situation at Albany.

Housing arid Health

THE struggle for good housing condi-

tions in our cities is being carried on

with increasing vigor. The problem is be-

ing attacked by different groups—by social

workers, by economists, by architects, by

business men with real-estate interests,

and, more recently, by city planners. One
of the most important reports, containing

recommendations for constructive legisla-

tion, is that of the Massachusetts Commis-

sion of Building Construction, recently

sent to the Legislature of that State. Its

essential features are minimum building

requirements State wide in their applica-

tion, enforced by a State Building Depart-

ment consisting of a highly paid commis-

sion and an advisory council, and provisions

for co-ordination of State control with that

of local authorities. In scope it covers all

phases of building construction, such as

strength of materials, plumbing, ventila-

tion, regulation of building heights, areas

and fire prevention. Various cities,

through tenement-house legislation, have

attacked the question, while in New York
City the City Planning Commission is

wrestling with the problem on an immense
scale. Are sanitary engineers interesting

themselves in this subject as much as they

should? Are the newer ideas in sanita-

tion being embodied in the laws now
making?
The argument for better housing has al-

ways been that better housing means bet-

ter health and that bad housing means

disease. Is this argument sound? The
proof advanced has usually been inductive.

Comparisons have been made between dif-

ferent housing conditions and the amount
of sickness among the dwellers. Un-
doubtedly bad housing has been associated

with disease. But so has poverty, so has

overcrowding, so has lack of nutrition, so

have over-work and discouragement. Have
high death-rates borne a relation to hous-

ing conditions? We do not know positively.

It is practically impossible to give tangi-

ble statistical proof of it apart from the

other factors. If we apply some of the

newer theories of bacteriology deductively

we see but little reason why bad housing

should directly enhance the spread of com-

municable diseases under ordinary condi-

tions. Some chances there are, to be sure,

through the agencies of insects and rats.

But sewer air does not spread disease,

houses do not become culture chambers for

germs, air even in confined quarters does

not to any important extent waft bacteria

from the sick to the well. It is the habits

of the people themselves that must be bet-

tered if communicable diseases are to be

lessened.

But must we not also face the fact that

absence of disease does not necessarily

mean health ? There is a positive quality to

health that is important and that needs to

be considered in this matter of housing.

Granted that sewer ai*" may not spread

disease, may it not impair the health of

one who continually breathes it in diluted

form? Are not light and air and space

necessary to health, considered as a posi-

tive quantity?

There is need for a new series of vitality

statistics, which shall do for hygiene what
vital statistics have done for sanitation?

It is only as a scientific idea is studied

quantitatively that it advances in practical

usefulness. Ought we to expect that hous-

ing will advance as an art until we can

measure its hygienic influence in a quanti-

tative manner ? This is a problem for both

physiologists and engineers. To devise and

use a new series of health measurements

will take time. Meanwhile the problem

must be tentatively solved and hence the

best knowledge and foresight which sani-

tarians, physiologists and engineers pos-

sess should be brought to bear upon it.

Turbine-Electric Propulsion for

Battleships

OUTSIDE the purely military problems

of naval engineering, the question of

electric propulsion for battleships is today

one of the most important for consideration

by governmental authorities responsible for

the design of high-powered fighting craft.

In a paper upon this subject in the

"Journal" of the American Society of

Naval Engineers, Lieut.-Commander P. W.

Foote, U.S.N., reviews the status of bat-

tleship propulsion by reciprocating engines,

direct-connected, geared and electric-turbo

units and concludes that while turbine-elec-

tric drive has yet to be tested in a battle-

ship installation, it promises to be superior

to every competitor to an extent that will

represent a distinct epoch in the engineer-

ing military efficiency of the Navy.

The acceptance of the collier "Jupiter"

by the Government after tests in which this

pioneer turbo-electric vessel surpassed the

requirements pointed the way toward even

more suitable applications of this type of

equipment. The discrepancy between the

economical speeds of turbines and of pro-

pellers has been so great in the past that

reduction through mechanical gearing or by

the electric motor has become well-nigh ab-

solutely essential to the kind of service de-

manded in the modern navy. Facility of

control, economical operation at moderate

speeds employed in cruising and efficient

use of power at high speeds through heavy

seas are points of immense importance to

battleship or cruiser. These appear to

be capable of greater realization with elec-

tric drive than with any other method of

propulsion. Simplicity, the use of well-

tried equipment, and service reliability

demonstrated by over a year's operation

on the "Jupiter" are on its side. In manoeu-
vering and backing the flexibility of elec-

trical operation is of great value, and the

single advantage of being able to maintain
top speed in any sea with the electric drive,

with no racing of propellers, might alone

become the deciding factor in a naval cam-
paign.

The double "squirrel cage" induction mo-
tor exactly fulfllls the requirements for ship

propulsion where wide variation of loads,

speeds and operating conditions is found.

Since the speeds of motors and turbo-gen-

erators depend upon the inverse relation be-

tween their poles, a reduction from the effi-

cient turbine range of 1200-3600 to the

efficient propeller range of 100-125 r.p.m.

is remdily obtained. Electric propulsion,

however, does not lend itself so well to ships

of small horsepower because the size of

the motors mechanically limits the number
of poles and the speed reduction is much
more limited than in ships where large mo-
tors can be used. About 5000 shaft horse-

power is roughly the present minimum for

electric propulsion, mechanical reduction

gearing being generally more efficient and

desirable below this power unless facility

of control is paramount.

The electric drive permits great facility

of control either from the bridge, conning

tower or any flre control station, and in

this point far exceeds the reciprocating en-

gine, direct-connected or geared turbine.

The propeller may be started, stopped or

run astern by a simple hand movement re-

• mote from the turbine room, and, simil-

arly, turbine speeds may be electrically

governed from a distance. The type of in-

duction motor mentioned above allows as

high backing power as the propeller design

permits, and in this way equals the re-

ciprocating engine and far excels the tur-

bine mechanical-reduction gear. Through-

out the electric installation the equipment

is generally operating near its rated load,

which spells economy with capitals. Consid-

ering all the military and economical char-

acteristics desired in a battleship, turbine

direct-connected ships are not the equal of

reciprocating-engine vessels, even when the

former are fitted with cruising turbines

having mechanical-reduction gears. Re-

duced complication, decreased weight of

machinery and boilers, economy of space

and low maintenance requirements are

closely identified with the turbo-electric

drive; the danger of troubles in circuits is

nominal, and the subdivision of the turbine

room into watertight compartments is

greatly facilitated with the electrical

installation. Constant-speed vessels, like

merchantmen, have less to gain in the use

of the electric drive, but warships of high

power are certain to find it of great value

unless difficulties which are not yet appa-

rent develop in service.

The U. S. Navy Department has decided

to provide turbo-electric propulsion equip-

ment for the 32,000-ton superdreadnought

"California," the largest battleship ever

planned for this country's service, and the

record of this vessel will be watched with

interest by engineers and seamen the world

over.
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Bituminous Penetration Roads in Massachusetts Equal
Those Built by the Mixing Method

Success of State Highway Commission's Work Attributed to Use of Large Stone in Top Course, Application of

Binder Under Pressure, and Careful Attention to Construction Details—Tar-Sand Method the Newest Feature

i <T TNDER certain conditions the pene-

U tration method, using a natural as-

phalt binder, will produce roads fully as

satisfactory as are obtainable with the mix-

ing method if proper attention is given to

construction details." /
This assertion, in direct opposition to the

views of the majority of road builders by
whom the mixing method has been rejjarded

as the superior type of construction, was
m^de recently by F. C. Pillsbury, division

engineer of the Massachusetts Highway
(Commission, and is

based upon an ex-

tended experience

with penetration

wrok in the Bay
State. On the Mas-
sachusetts highways

two types of bitumi-

nous road construc-

tion by the penetra-

tion method were

used last year. The
first involves the use

of large stone, rang-

ing in size from 11/2

to 21/2 In., for the

wearing course, and

the application of

the binder from a

pressure distribut-

ing machine. The
essential feature of

the second method is

the mixing of heat-

ed sand with tar

prior to its applica-

tion to the road sur-

face, following a

practice which has

been used to some
extent in England
recently, but which
has not found a

wide field of appli-

cation in this country.

To a representative of the Engineering
Record Mr. Pillsbury explained recently

the details of the two methods of construc-

tion as used on Division 3 of the Massa-
chusetts Highway Commission work. The
following notes are based on this inter-

view.

Size of Stone Important

The size of stone in the top course is

regarded as a matter of vital importance
in the construction of a road by the pene-
tration method. The Massachusetts High-
way Commission employs stone ranging
from IVa to 2'/2 in. in size. The large

stone, it has been found, binds together
more firmly than smaller stone and conse-

quently' is subject to less wear from the

grinding of one fragment against another
in the body of the pavement due to the pas-

.sage of vehicles over the road surface.

Small-sized stone tend.s to loo.sen quickly

under this grinding action, and if the bitu-

minous binder loses its life and is not
speedily renewed the road quickly goes to

pieces. With stone of large size no such

result may be expected. It is true that with
the larger stone the voids are greater and
consequently a larger amount of bitumen
must be used to fill them, the excess being
generally about % gal. per inch depth of

top course for the large stone type of con-

struction. Thus a small stone pavement
with tar as a binder and a 2-in. top course

would cost about 6 cents less a square yard
than the large stone type of pavement. In

spite of this slight increase in cost tjie large

stone is believed to be amply justified.

WHILE GOOD RESULTS HAVE BEEN SECURED BY HAND-POUBING THE BEST WORK HAS BEEN
DONE WITH AIR-PRESSURE DISTRIBUTORS

With small stone it is practically impossible

to secure any great depth of penetration

with a single application of bitumen. It

becomes necessary, therefore, if small size

stone is used, to build the top course in sev-

eral layers and apply the binder to each

—

obviously a more costly procedure than the

distribution of the binder in a single oper-

ation, as is feasible when large stone is

used.

As to the quality of the stone in the top

course, this depends to a large extent upon
the character of the traffic to be handled.

For very heavy teaming the Massachusetts
Commission believes that the best results

can be secured with trap rock and a hij^h

grade asphalt. With a tar binder, instead

of a.sphalt, a softer grade of rock is per-

missible, for the tars deteriorate more
quickly than do the asphalts. Asphalts are

preferred because of their greater cement-
ing value and their higher resistance to dis-

integration by moisture.

Preparation of Subgrade

The first step in the construction of a

road by the penetration method, according

to the Massachusetts standards, is the pro-

vision of adequate drainage. In loamy or

clayey soils it is common to put in a sub-

base of gravel 1 ft. thick or a telford base
from 1 ft. to 18 in. thick. The telford base

may even be underlaid by a layer of gravel

not exceeding 8 in. and the interstices at

the tops of the stone filled in with smaller

sized materials. In springy ground stone

drains with open-jointed sewer pipe are in-

sisted upon. These are located at the sides

of the road when the grade is level and on
the uphill sides if

along a hill. It is

important that this

sub - base be thor-

oughly compacted
and it is therefore

rolled with a 10-ton

steam roller until no
settlement is dis-

cernible.

Upon this base
course is spread a
layer of broken stone

from 14 to 3 in. in

size which is com-
pacted to a depth of

4 in. after rolling.

This forms the bot-

tom course for the

penetration roads.

There should not be
too much fine stone

in this layer. After
it has been thor-

oughly rolled the

pieces in the bottom
course are partly

bound by filling the

interstices with
smaller sized stone,

sand, screenings or

stone dust. For this

bottom course the

size of the stone is

not of particular importance. It should,

however, not be bound too thoroughly and
may or may not be sprinkled, depending
upon the nature of the material. It must,

however, be rolled until thoroughly com-
pacted. This is most important, for if the

base is not rigid depressions will develop

in the wearing surface. The bottom course

is placed generally in several spreadings

and varies somewhat, due to the nature of

the foundations and the character of traffic.

If placed on an old macadam roadway 2 in.

of new stone may be sufficient; for a new
roadway to carry heavy traffic it may be
necessary to use 5 in. of stone in the bot-

tom course.

Top Course

The methods outlined for the base apply

to all types of bituminous macadam con-

struction. It is next in order to describe

the top or wearing course for heavy traffic

conditions.

Upon the base prepared, according to the

method outlined, the best results have been

secured by spreading trap rock varying in

size from 1' 2 to 2^2 in- to a depth of 2 in.
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IN THE TAR-SAND METHOD, AS DISTINGUISHED FRO:! STRAIGHT PENETRATION WORK, MATE-
RIAL IS DISTRIBUTED BY A TROUGH AND BROOMED INTO SURFACE BY SQUEEGEES

after rolling. This 2-in. thickness for the

wearing course is sufficient for ordinary

traffic, but for exceedingly heavy traffic the

top course might be made 3 in. and placed

in two layers. The stone is carefully spread

the binder has been applied the surface of

the roadway is immediately covered with
a light layer of pea-stone, just thick enough
to prevent the roller from picking up the

surface. The pea-stone is broomed and

is swept off and a second application of

binder made to form a seal coat. The seal

coat is applied at the rate of about V2 gal-

per square yard. The road surface is again
covered with pea-stone and thoroughly
rolled. This completes the operation of

building a pavement by the penetration

method.

State Buys Binder

A point worth remembering in connec-

tion with the Massachusetts work is that

the State Highway Commission purchases
a large proportion of the binder material

used on its penetration roads and supplies

this direct to the contractor, thereby mini-
mizing any uncertainty as to the quality of

the material. If the commission does not

purchase and supply the binder it pays the

contractor a certain price per gallon—not

per square yard of pavement. In either

case there is no incentive for the contractor

to economize on the amount of binder used.

It may be well to emphasize again the

importance of the large stone in the top

course. The large stone stays in place when
rolled, binds itself and does not move under
traffic. When tlie life of the asphalt binder
is partly gone the larger stone stays in place

and there is no evidence of raveling.

THE TAR-SAND mixture HAS BEEN APPLIED BOJH BY HAND-POURING AND BY TROUGHS FROM HEATING MACHINES

from dumping boards, thoroughly rolled

and all depressions filled. No sprinkling

is allowed on the top course.

When it shows no movement under the

steam roller the top course is ready to re-

ceive the bituminous binder. While good
results have been secured by hand-pouring,
the best work has been done with pressure
distributors using air for pressure.

Preference as to Binders

Mr. Pillsbury's preference for binders on
penetration work is as follows : First, lake

asphalt; second, oil asphalt; third, tar.

Tars, he states, have stood up under traffic

which the oil asphalts could not bear, but
the disadvantage of the tar is that it does
not retain its life as long as the oil asphalt.

If a natural asphalt is used it must be
heated at least to a temperature of 300 deg.

Fahr.—usually about 350 deg.—and applied
under a pressure of 60 lb. per square inch.

The rule of the Mas.sachusetts Highway
Commission is to use about 1 gal. of binder
to each inch of thickness of the top course.

The greatest care is necessary to apply the
binder uniformly. With the 2-in. top
course used on most of the roads the appli-

cation of binder has amounted to about 1%
gal. per square yard of road surface. When

used to fill the voids and is then thoroughly

rolled. For this operation the best results

are secured with a heaVy roller, from 15

to 18 tons. After rolling, the surplus stone

The standard methods of constructing

penetration roads were varied last year by
introducing the tar-sand method. In this

work the procedure is exactly the same as

final stages in tar-sand work—RIGHT HALF OF ROAD HAS BEEN COVERED WITH PEA-

STONE WHILE LEFT HALF HAS NOT YET RECEIVED COVERING
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has been outlined for the ordinary penetra-

tion work until the binder is applied. In-

stead of using an asphalt applied hot under
pressure, equal proportions of sand and
tar, mixed at a temperature of about 300
deg. Fahr., are employed. Although the

method has not yet been fully developed it

fcives promise of excellent results. The
material is applied to the roadway from an
inclined trough, as shown in the photograph

at the top of page 609, and is spread out by
means of rubber squeegees or brooms, as

shown in the photograph below.

Effect of the Sand

The effect of the sand is to retain the

heat in the bitumen and by adding to the

weight of the mixture allow it to flow com-

Preliminary Estimating of

Grading Simplified

General Formula Derived for Correcting Level-

Section Areas to Account for Transverse

Ground Slopes

By J. MAUGHS BROWN
Professor of Civil Engineering, University of South

Dakota, Vermillion, S. Dak.

TO THE READERS of the Engineering

Record who, like the writer, have burned

holes in the tent roof with a John D. illumi-

nator while trying to get up a passably

accurate preliminary estimate to the accom-

paniment of the howl of the desert coyote,

the article on "Preliminary Estimating of

Canal Excavation" by Lewis M. Hammond

TAE-SAND MIXTURE AND END OF INCLINED DISTRIBUl'iNG TROUGH, SHOWING RUBBER
SQUEEGEE FOR SPREADING MATERIAL

pletely into the voids. This type of surface

treatment has been applied both with and
without a seal coat. When a seal coat was
used tar was the material employed. After
the tar-sand coat is applied the surface is

covered with a thin layer of %-in. stone,

then rolled, and the seal coat put on. The
%-in stone takes up the surplus tar and
gives a uniform surface.

The cost of the above described tar-

sand method is from 3 to 8 cents per

square yard more than for the straight

penetration work. It was used in five

places in Massachusetts last year, and
where the workmanship was good excellent

results have followed.

Costs

As a general rule the straight penetra-
tion work with a 4-in. base and 2-in. to^)

course, using a lake asphalt binder, costs

from $1 to $1.30 per square yard. With
other asphalts the cost was less in a de-

gree corresponding to the cost of the bind-

ers; and the same may be said of tar as a
binder. A tar-bound road costs generally

25 cents per square yard less than a road
bound with natural asphalt.

The methods of building roads by the
penetration method, described in this

article, were developed on work of the
Massachusetts Highway Commission, of

which Col. William D. Sohier is chairman
and Arthur W. Dean, chief engineer. F. C.

Pillsbury, engineer in charge of Division 3,

directed the work with which this article

deals.

in the Engineering Record of Jan. 30, page
146, was of particular interest.

Every engineer who has cared to turn in

a preliminary estimate a little better than
usual of quantities on continuous line sur-

veys, whether it was canal, railroad, or

pipe-line work, has been confronted with
two questions. First, how far will the re-

sults obtained from the method of scaling

off center cuts and fills and computing quan-
tities by a table of level cuttings be in error

in case the line falls on ground with con-

siderable transverse slope? (In railroad

work it is customary to mark the quanti-

ties directly on a strip of profile paper which
is used as a scale.) Second, are the data

available and the nature of the results ex-

pected such as to warrant a large expendi-

ture for refinements?

Mr. Hammond has answered the first

question very well by deriving several for-

mulas for the area of a canal section in

ground with a transverse slope. Believing,

however, that in general the answer is "No"
to the second question, and that the aver-

age job does not warrant the time neces-

sary for preparing the tables proposed by
Mr. Hammond, the writer proposes to de-

rive a simple formula, using only arithmetic

and algebra in its deduction, for the differ-

ence between the area of a level section and
one having a transverse slope for any cut
or fill and any side slope.

Derivation of Formula

Let H = center cut ; M, one-half of base

;

»„ s, and z, slopes of two sides of section

and of ground surface respectively, in feet

horizontal divided by feet vertical; A, and
A,, areas of triangles between horizontal

and ground surface, and C, correction to

be added to area of level section with equal

center cut.

In the case shown in the figure where the

slope line GR of the ground cuts above the

base point J, we have for the difference in

area between the level section AJKC and
the slope section RJKG,

A,— A, = C
Now

4. = (BC/2)2/, (a)

and
A,= (BA/2)2/, (b)

Also, in triangle 1,

y,z = BC + x, (1)

and

2/A = a;, (2)

Subtracting equation 2 from equation 1 and
solving for y^,

2/, = BC/(z— sj
Similarly, in triangle 2,

1/, = BA/(z + s,)

Also, from the figure,

BC = Af -f Hs.
and

BA = M -f Hs,

Substituting the values of i/„ y,, BC and
BA in equations a and b we have

A = BC^ ^ (ilf-(- Hsy
' 2(2— S,) 2(2— s.)

and

.
• _ BA^ _ {M + Hs,y

Subtracting,

2(0 -fsj 2(2 4-0

W
A,— A, = C

{M + Hsy {M + Hs,y

which equation will apply to any section
where Hz > M.

In case Hz < M, there must also be add-
ed to this correction the area A, of the
small triangle 3, which can be found in an
exactly similar way.

_ {M— HzY
^'-

2{z + s,)

Adding this to equation A we have

(M-f Hs,)'^ivm + Hs

2L 2— «.

CM-f-Hs,)'
, m— Hz)

z~\- s, z + s,

Application

n (B)

Equation B is the general formula for

all cases. This reduces to a very simple
form for special cases. If Hz > M the last

term drops out and we have equation A.

If Hz < M we will have some fill if the

center is in cut, and vice versa if the sec-

tion is nominally in fill. This can be com-
puted by working out the triangular sec-

tion in a manner exactly similar.

Taking a special case given by Mr. Ham-
mond, a canal section with base = 6.28 ft.
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and equal side slopes of 1:1, we have by

substituting values in equation A,

. ^ (// + 3.14)'

For any section having equal side slopes,

s, as usually found in railroad sections,

equation A reduces to a simple form similar

to the above equation. Thus, from equa-

tion A,

{M-\-Hsy (M + Hsy

!!___«)"
21

2[_ z— z-\- s I

(M + Hs)'{z + s) —(,M + Hs)'(z-

z'— s'

jM + HsYs
(C)

Comments

Equation C may be worked very rapidly

on a slide rule for all points shown on the

topography to have a steep side slope, it

not being absolutely necessary to have pre-

pared tables or curves. ' The writer prefers

to use a level cutting table, to which is

added the correction found above, rather

than prepare extensive tables for the areas

and quantities of the several slope sections.

Areas can easily be reduced to cubic yards

per station by multiplying the result found

from the above equations for corrections

by 3.7. After a few sections have been

corrected in this way, one can tell at a

glance whether the side slope is sufficient

to warrant any correction at all.

In case tables or curves are desired, they

can be computed for the correction C ac-

cording to the above forms. In the case of

curves, sufficiently accurate results can be

taken off very rapidly for the majority of

sections likely to occur.

There is considerable time and labor in-

volved in preparing tables such as Mr.

Hammond's, and the average job will hard-

ly warrant more than the plotting of a few
curves showing the correction to be applied

on steep slopes. If more accurate results

are desired, very often it would be better tp

go out and rapidly and roughly cross-sec-

tion by means of a hand level, after the

location has been run in.

Electric Drag-Lines on Little River

Drainage Project

THE use of drag-line excavators on the

diversion channel of the Little River
Drainage District, in Missouri, was de-

scribed in the Engineering Record of April

3, 1915, page 429. Since that article was
prepared new machines have been ordered

and the work is now being done by two
electrically-driven drag-line excavators

built by the Bucyrus Company, of South
Milwaukee, Wis., while two other machines
of the same general type are now under
order with the same company. One of the
machines now in service has a 4y2-yd. dip-

per and a 100-ft. boom, while the other has
a 3V2-yd. dipper and a 125-ft. boom.

A Vast Amount of Undeveloped Water
Power that can be developed without inter-

fering with the use of water for irrigation
is to be found in Wyoming, according to
J. B. True, State engineer. As a matter of
fact, it would eventually aid materially in

the reclamation of lands by lifting water to
those lands that are too high to be reached
by gravity.

Special Conditions Govern Selection of Lift

Bridge and Method of Erection
Structure of Pennsylvania Lines Over South Branch of Chicago River
Designed for Future Elevation of Tracks and Possible Duplication

THE REPLACEMENT of the old double
track swing bridge of^the Pennsylvania

lines over the south branch of the Chicago
River by a structure which would not only
permit a future 25-ft. elevation of track
but also allow erection of the new bridge
to proceed without in any manner restrict-

ing either railroad or river traffic has re-

cently been accomplished. The new struc-

ture also had to be selected to permit future
duplication if necessary to meet increas-

ing traffic requirements. These conditions

weight of each counterweight being 1,-

582,000 lb. Careful estimate showed that

the cost of the counterweight would be sub-
stantially the same whether slag or broken
stone were used, with possibly a slight dif-

ference in favor of broken stone. Rivet
plugs were also considered, but were not
used because they were difficult to obtain

in sufficient quantities, and were quite ex-

pensive.

To permit the passage of vessels, the
truss span can be raised in 45 sec. from the

NEW span after ITS COMPLETION AND THE REMOVAL OF FALSEWORK

were met by the selection of a double-

track lift bridge, raised by cables running
over high towers at each end, and erected

by means of a fan-like arrangement of

falsework built out from the main towers.

The falsework was unusually heavy. The
outer leg was nearly 147 ft. long and re-

quired a cross-section of 1344 sq. in.,

which was obtained by the use of ten large

timbers bolted together. The following de-

tails of the design, the difficulties encoun-

tered and the methods of erection have

been abstracted from papers prepared under

the direction of J. C. Bland and presented

before the Western Society of Engineers by

W. L. Smith and W. W. Triest.

General Description and Operation

The new bridge consists of a double-

track riveted-truss lift span, 272 ft. 10 in.

center to center of end posts, with two
Pratt trusses with inclined top chords, and

a tower at each end. The towers are from
30 ft. 2 in. to 30 ft. 8 in. wide, 53 ft. 6 in.

long and about 185 ft. high. The structure

is skewed at an angle of 47 1/3 deg. At
each end of the bridge is a sectional coun-

terweight consisting of two structural steel

frames covered with about 315 cu. yd. of

1:2:4 slag concrete, the approximate

normal position to the maximum height of

111 ft. The span and its counterweights

are suspended by sixty-four 2l^-in. plow-

steel ropes over eight 15-ft. sheaves of

structural and cast steel. Sixteen 2i4-in.

ropes connected to the top chord at each

end of each truss pass over a pair of

sheaves and are attached, by means of

equalizing devices to the counterweights.

The span is operated by two 300-hp
motors, geared to four cast-steel operating

drums, each of which carries four 1%-in
plow-steel operating ropes. These ropes

pass over deflection sheaves at the ends

of the span—two going up and two going

down at each corner—and are fastened to

the top and bottom, respectively, of the

towers. Either motor alone can operate

the driving mechanism. A 50-hp gasoline

engine will be installed for emergency
service. This engine will lift the span to

its maximum height in about 10 min. Limit
switches cut off the current when the span

has reached its limiting position, and
solenoid brakes are applied automatically.

Hand brakes are provided as an additional

safeguard.

By far the most serious trouble, and the

most expensive as well, has developed in

connection with the sheaves. Owing to
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their size—15-ft. pitch diameter—they are
of built-up construction, i.e., each sheave
consists of a center steel casting or sleeve

and seven sections of cast-steel rim seg-

ments, the rim and sleeve castings being
connected with a web of built-up riveted-

steel construction. The detailed drawing
for the sheaves called for 'all contact sur-

faces between rim segments, between web
plates and rim, and between web plates and
sleeves to be finished to accurate bearing
over entire area." The sheaves as manu-
factured, however, did not meet this re-

quirement. To insure proper action be-

tween the rims and webs, four splice plates

were added to each connection between the
web diaphragms and rims, this affording
eight additional turned bolts in double
shear at each of these points. To prevent
creeping of the built-up portions of the
sleeves, four plans were considered, and
the method adopted was to drill holes for
1-in. pins on line between center castings
and hub and drive tight-fitting pins into

them. The cost of adding the splice plates
was about $390 per sheave or $3100 for the
bridge; the cost of adding the pins was
about $3500 for the bridge.

Operation of the rail locks was difficult

at times owing to the failure of the span to
seat itself each time in exactly the same
position. This was remedied by attaching
entering tongues to the end floorbeams of
the truss span. These entering tongues en-
gage centering guides which are carried by
the floorbeams at the span ends of the
towers. As originally designed the operat-
ing cables were supported on the center
line of the curved top chord by gumwood
rollers mounted in steel brackets. These
rollers wore rapidly and in some cases
failed to turn. The ropes, when slack,

abraded each other and the top chords of
the trusses. To overcome this excessive
wear on the rollers and to remedy the other
conditions above described, deflection

sheaves were mounted on the upper chords
at each end of each truss.

Deficiencies in the Design

In constructing another bridge of this
type there would also be provided a device
whereby there would be no unbalanced load
from the counterweight ropes. The lift

span as designed is supposed to be perfectly
balanced when at midheight only. At all

other points of its travel there is an unbal-
anced effect from these ropes. This un-
balanced condition is plainly a maximum
amount when the lift span is at the extreme
limit of its travel. When beginning to lift

the span from its normal position, there-
fore, besides overcoming frictional resist-

ances from the weight of the moving span,
counterweights, etc., there must also be
overcome this maximum unbalanced con-
dition.

Provision should be made for cutting off

the power when the operating cables break
at either end of the span. As designed,
there is nothing to prevent the operator
from continuing to hoist the span after the
operating ropes break at either end. If the
span is not properly counterbalanced, it can
be seen that the end of the span where the
breakage occurred might, under certain
conditions, be pulled down.

Governing Conditions

It is expected that the tracks will be
raised from 20 to 25 ft. at this point in the
future. This type of bridge is particularly
well adapted to making such a change. The

tower bracing has been so arranged that

when this track elevation is attained the

present lower transverse struts can be re-

placed with the present tower floorbeams.

All that then remains to be done to the

superstructure before putting it in service

is to place the supporting columns under
the corners of the lift span and raise the

tower floor system and the approach girder

spans to their new positions and rivet them
up. It will be noted that the entire truss

span is raised to bring the track to the new
grade—not the floor system alone. This
means that not only is the expense and
delay incidental to disconnecting the floor

system and riveting it up again in its new
position avoided, but the underclearance is

increased so as to permit the passage of

many small boats which would otherwise
require operation of the bridge.

Among other considerations which influ-

enced the selection of this type, its esti-

mated cost was less than that of the three

other types of movable bridges under con-

sideration. Furthermore, as the operating
machinery is very simple and direct in its

action and as the wire rope should not, with
proper care, require renewal for a long
time, the cost of maintenance would be very
low, indeed much lower than that of many
other types. Sufficient clearance was pro-

bearing surfaces are curved, affording ordi-

nary rocker action for the truss span under

expansion and contraction.

An expansion joint is provided in the

floor system at the connection of the string-

ers to the floorbeam near the center of the

span. Train-thrust frames, to prevent lat-

eral bending in the floorbeams, are provided

at about one-quarter span length from each

end of the truss span to carry the hori-

zontal loads (from braking trains, etc.) di-

rectly into the trusses.

The top chord members of the lift bridge

are of the usual type of construction, con-

sisting of two built-up channels connected

with a cover plate. All web and bottom-

chord members consist of two built-up chan-

nels with flanges turned inside, connected

with lacing. The largest top chord has a
section of about 240 sq. in., the largest bot-

tom chord a section of 226 sq. in. The
tower columns are composed of built-up H-
sections consisting of eight angles and
three web plates. The lower portions have
a cross-section of about 216 sq. in., are 80
ft. long and weigh about 40 tons each.

Loading and Specifications

For the trusses, in addition to the dead
load of 9740 lb. per linear foot for the

double-track truss span, a uniform live load

frames in end positions on lift span, erecting span and falsework

vided throughout for the construction of a
second bridge of this type at a minimum
distance from the present bridge of 85 ft.

6 in. center to center.

Details and Sections

At both ends of the lift span centering
castings on the trusses engage correspond-
ing centering castings on the tower col-

umns. At the fixed end a small clearance
is provided; at the other (expansion) end
ample clearance is provided for the longi-

tudinal expansion and contraction of the
span. The shoes consist of massive cellular

cast-steel blocks with vertical lips (two
each) which project above their top sur-
faces and engage the vertical sides of the
truss pedestals, which are pin-connected to
the trusses. At the expansion end their

of 5500 lb. per foot plus a concentration of

66,000 lb. per track is assumed. The floor-

system connections are designed for a con-

centrated live load of 99,000 lb. per track.

The wind loads are 150 lb. per foot of span
for upper laterals and 500 lb. for lower
laterals. Of the latter 300 lb. is considered

as moving load. For the towers, the wind
load is assumed as 30 lb. per square foot

with span down, and 15 lb. with span up, in

each case reduced by Duchemin's formula.

The tower columns were designed for both
present and future loading according to cer-

tain specified combinations.
The specifications for railway bridges,

Pennsylvania Lines West of Pittsburgh,

dated April, 1906, were used for the design
and manufacture of the structural steel-

work except that (1) the allowable unit
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stresses were increased 15 per cent for all

members carrying loads from two tracks at

the same time; (2) those in the tower col-

umns were increased one-third when wind
loads were included, and (3) those in the

tower and traction bracing were 12,000 lb.

per square inch for tension, 12,000— 441/r

lb. per square inch for compression, and
9000 lb. per square inch in the truss laterals.

The operating ropes were designed in ac-

cordance with the following clause: "The
ratio of the total stress (including bending)

to the elastic limit shall not exceed 75 per

navigation. The latter was adopted because
it seemed to offer less chance of delay to

navigation and a better opportunity to

transfer the railroad traffic quickly from
the old to the new bridge.

The tower columns were erected in three
sections, the bottom section being about 81
ft., the middle 47 ft., and the top 571/4 ft.

long. After setting the bottom sections of

the columns by a derrick car, the bracing
for these sections was bolted in place and a
derrick specially designed for completing
the erection of the tower was set up on the

A-FRAMES IN FINAL POSITION—TOWER CHORD BEING SWUNG INTO PLACE

I

cent; the ratio of ultimate to direct stress

shall not be less than 412-" In explanation

of what may seem an excessively high ratio

of total stress to elastic limit, it may be

added that the consulting engineers consid-

ered this ratio a proper one because while

bridge steel is ordinarily stretched to about
one-half its elastic limit, impact included,

it is less thoroughly worked in its manu-
facture and is less uniformly reliable than
the material entering into the construction

of wire rope.

Conditions Governing Erection

In deciding on the method for erecting

the new bridge, two important points had
to be kept in mind: (a) That no interfer-

ence with navigation would be permitted,
and (b) that it was necessary to maintain
the railroad traffic on the old swing span
up to the time it was transferred to the
new bridge. Therefore the latter would
have to be erected so as to permit the oper-
ation of the old span, and also so the trans-
fer of the railroad traffic to the new bridge
could be made in the shortest possible time,

bearing in mind that the old span would
have to be removed before the new span
could be put in position for traffic.

Two methods to take care of these condi-
tions were considered, one of which entailed
the erection of the lift span on falsework
parallel with and close to the dock line at
some point on the river, and afterward
floating it into its permanent position on
barges. The other method contemplated
erecting the span in its permanent position
on falsework high enough to clear river

part of the tower erected. In order to erect

these .towers within a reasonable time it

was necessary to provide a derrick that

would handle a load of about 30 tons at a

44-ft. radius, and could be shifted from
point to point easily and quickly. The de-

sign adopted called for a derrick with a

timber A-frame and two booms set up on a

combination wood and steel beam which was
secured to vertical timbers bolted to two
sides of the tower, these timbers being ex-

tended as the erection of the tower pro-

gressed.

Falsework for Truss Span Built in a
Fan Shape

In order to clear the river navigation, the

falsework for the lift span was built in a

fan shape and could only extend from the

towers to the third panel point from each

end of the span, leaving a gap of 108 ft.

under which no falsework could be placed.

This falsework consisted of three main legs

under each end of each truss, arranged as

are the sticks in a fan, the lower ends of

all legs being set close together on the con-

crete foundation built on the masonry at

the foot of the inner columns in the towers.

Their upper ends were secured to the

towers by means of eyebars and plates, and
were all thoroughly braced at properly

spaced intermediate points.

The inner and center legs of the span

consisted of four 10 x 12-in. timbers bolted

together, and the outer leg of four 10 x 12-

in. and six 12 x 12-in. timbers bolted to-

gether, making a sectional area of 1344 sq.

in. This outer leg was nearly 147 ft. long

on its center line and was built to sustain

a load of 360 tons applied at its upper end.

Erection by A-Frame Derrick

The method of erecting the lift span by
the use of the A-frame derrick is indicated

in the accompanying progress photographs.
The gap of 108 ft. between the ends of the
falsework supports was cut down to 731/2 ft.

by the projecting ends of the bottom-chord
sections already in place, and was closed by
connecting the bottom chord with a center

section 73' 2 ft. long, which was swung into

position by the two A-derricks as shown.
This center section weighs about 36 tons.

The erection of the trusses was then com-
pleted and the remaining four panels of

floor system, lateral and sway systems put
in place. The span was erected at a clear

height of 130 ft. above low water.

During the erection of the span the coun-
terweight frames were erected and the con-

crete forming the counterweights poured.

They were supported by steel brackets at-

tached to the foot of the columns until the

lift span was ready for trial operation. As
soon as the erection of the lift span was
completed, the machinery house was
erected, the machinery was installed, and
the floor deck and tracks were put in place.

The falsework under the lift span was not

removed until the span was loaded with
practically all the weight it would carry
when completed ready for traffic.

Three schemes were considered for re-

moving the old swing span. The method
finally adopted consisted in floating two
scows partly loaded with water under the

north end of the span, blocking up on the

scows under each panel point of this end of

the span, cutting the span in two at a point

near the north side of the pivot pier with
an acetylene flame, and floating the north

end out of the way. When this was done
the end of the span resting on the pivot pier

was jacked east about 4 ft. so as to clear

the new span, and left in this position until

dismantled.

When the new span was finally lowered

into position on the bridge seat it was found
that the line and surface of the tracks on

the span required some adjustment, and
also that the operating ropes required ad-

justment properly to land the span. It was
21 hours 10 min. from the abandonment of

traffic on the old swing span to its restora-

tion on the new lift span. From the time

of beginning the erection of the towers to

the time the structures were put in service

ten months and twenty-six days elapsed.

Waddell & Harrington, of Kansas City,

Mo., were the consulting engineers for this

work. They prepared the stress sheets,

general detailed drawings and special speci-

fications for the mechanical and electrical

equipment under the general direction of

J. C. Bland, engineer of bridges, Pennsyl-

vania Lines West of Pittsburgh. The
bridge was fabricated and erected by the

Pennsylvania Steel Company, Steelton, Pa.

It was completed and put in service last

year at an approximate cost of $750,000.

Hydroelectric Plants in New Eng-
land are producing more than 2,000,000,000

kw-hr. of energy, which, if produced by
coal, would mean the annual consumption
of 3,000,000 tons of that fuel, according to

figures given by Henry I. Harriman, presi-

dent of the Connecticut River Power Com-
pany, in an article in the General Electric

Review.
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How Cleveland Fixes Sizes of

Courts and Yards
V. D. Allen, Building Commissioner, Injects Into

City's Housing Code First Scientific Method
for Designing Areaways

IN REVISING Cleveland's housing code
dealing with tenants, V. D. Allen, com-

missioner of buildings, decided that the
jdmost universal method of determining the
size of courts and yards for tenants by
the number of stories in the building and
by the length or depth of lot was not what
it should be. It is perfectly obvious, con-
tended Mr. Allen, that it is the height of a
wall which casts a shadow and not the
number of subdivisions back of the wall,

and as a result it is immaterial whether
a wall which is 100 ft. high is divided into

onfe or twenty stories—it casts exactly the
same shadow along its outside.

In determining the size of yards the
three considerations taken into account are
light, ventilation and fire protection. As
long as one does not provide light or ven-
tilation, that is, openings in the wall, there
is no fire hazard from the outside. There-
fore, the fire risk is incidental to the ques-
tion of light and ventilation. Of the two
features—light and ventilation—Mr. Allen
was convinced that light was the determin-
ing factor.

Calls Sun Into Service

He found that in the latitude of Cleve-

land the sun is 71 deg. above the horizon
at noon June 21 and he figured that the
sun's direct rays should reach the bottom
of any court or yard at the far side of

such opening at least 1 min. each year. Mr.
Allen, therefore, decided to make the width
of the courts a function of the height of

the wall; that function to hi the tangent
of the angle between the sun's rays on
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June 21 and the vertical, or 19 deg. This
tangent is 0.34. Afterward this was
slightly modified to make the function ex-

actly one-third of the height of the wall,

which is so small a variation from the true
angle as to be negligible. The length of a
court was arbitrarily placed at one and
one-half times its width, which works out

to be one-half the height of the wall. This
covers all courts and yards surrounded or
partly surrounded by walls of the building.

Where a passageway is provided at the
side of a building, from the front to the
yard in the rear, it is made one-half the
width of the court and yard as above
determined, on the ground that while sun-
light is lost a free circulation of air through
the passageway is obtained, it being open
front and rear. This makes yards at the
side of a building one-sixth the height of
the adjoining wall. The accompanying plan
shows the various dimensions.

In the rear of all tenements is to be pro-
vided a yard which shall measure backward
from the building a distance equal to one-
half the height of the wall. This allows
the direct rays of the sun to fall on the
yard for two months of the year. In the
case of a corner lot where the buildirg has
light and ventilation from two sides, the
rear yard may be cut down to four-tenths
of the height of the wall, on the ground
that buildings so located already have a
large increase in light and ventilation as
compared with buildings on interior lots.

New Rules Are Simple

These rules are believed to be the simplest
yet proposed and to give every advantage
to the designer who is careful in the ar-
rangement of his building, both vertically
and horizontally, on his lot. The theory,
with modified angles, will apply to all cities,

irrespective of their latitude, since if they
are further north, where they get less sun-
light, their courts and yards will be wider,
and if further south, where they have

plenty of sunlight, the courts and yards

may be correspondingly reduced.

In the new Cleveland rules all references

to the size of lot or number of stories in

the building have been eliminated. An ir-

reducible minimum has been used for the

width of courts and yards. Where the

width is one-third the height of the wall the

minimum is 6 ft., which is about the equiva-

lent to that required for a two-story build-

ing. Where a width of one-sixth of the

height of the wall is required the minimum
is 4 ft., which is as small a passageway

as would be useful for firemen in passing

from front to rear with their ladders and

other fire-fighting apparatus. The mini-

mum width of the rear yards on interior

lots is 10 ft., while the same dimensions

for yards on corner lots is 8 ft.

Complete New Track Entirely Before

Putting It in Service

By J. T. BOWSER
Maintenance-of-Way Department, Queen &

Crescent Route, Danville, Ky.

PUTTING new railroad tracks, such as

additional mains, into service just as

soon as they are safe -for operation often

proves to be a false economy; and closing

the construction accounts before all work
properly chargeable to the construction is

completed throws an unfair burden on

maintenance costs.

A few weeks, or often a few days, addi-

tional time will probably enable the con-

struction forces to complete work, which,

while perhaps not apparent to the operat-

ing official, will nevertheless cause consider-

able loss and additional expense if not done
before the new track is thrown open to

traffic. In cases where the roadbed is con-

structed of certain kinds of material, ir-

reparable damage is done by permitting

the continuous use of the track, even by
work trains, before ballast is applied, or

even after only a light ballasting has been

effected. In such cases the ties will seat

themselves in the roadbed, forming water
pockets which will probably constitute a

permanent cause of trouble. Tracks put

into service before a permanent surface on

heavy ballast has been completed are liable

to costly injury through bent rails, battered

joints or broken ties.

Even after the new track has been opened

to regular traffic for some time, in no case

should the work be considered completed

until a final raise has been made and the

necessary ballast placed to bring the track

up to its permanent cross-section. If the

track is to be properly maintained, such a

raise will very probably be necessary, and
the cost of this should be considered a

proper charge to the construction account,

and not left unjustly to increase mainte-
nance costs.

Unprecedented Demand for High-
Speed Steel is reported by Consul John
M. Savage at Sheffield, England. Nothing
approaching the present demand has here-

tofore been experienced; orders are not

only numerous but they are of tremendous
size and value. In addition to British

sources, orders come from Russia, France,

Italy and the United States. The price

varies today from 4 to 97 cents per lb. An
immense quantity of tool steel is being used
in the production of armaments, and every

engineering shop in England is busy on this

work.
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Telphers Expedite Coal Move-
ment at German Plant

Automatic System, with Traveling Bridge, Bucket

Elevator and Two Cranes, Joins River,

Railway, Boiler House and

Storage Yard

By DR. ALFRED GRADENWITZ
Berlin, Germany

AFLEXIBLE telpher system for the

transport of coal is in use at the mu-
nicipal electric plant at Frankfort-on-Main,
Germany. A number of railroad tracks lie

between the plant and the river. By means
of the telpher system, which crosses the

railroad yard on a track 590 ft. long, sup-

plemented by a traveling bridge spanning
a coal storage yard 335 ft. long and 130 ft.

wide, coal can be conveyed (1) from the
river side to the boiler house; (2) from
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TRAVELING BRIDGE FORMS TELPHER LINK
AT STORAGE YARD

railway cars to the boiler house; (3) from
cars to the storage yard; (4) from cars to

the yard, and (5) from the yard to the
boiler house. The automatic service at the
storage yard, at such a considerable
distance from the river, is one of the most
remarkable features of the plant.

Telphers

One of the views shows the elevated track
between the river and the power house. At
the waterfront a slewing crane with grab
bucket unloads the barges and dumps the
coal into a hopper on the elevated track.
A bucket elevator handles the coal that ar-
rives by rail, emptying it into another hop-
per as shown in the foreground of the
picture. From either of these hoppers the
telpher cars are loaded by opening the
closing trap.

Another view shows the two telpher
tracks at close range, at the point where
the coal is transferred to the bucket con-
veyor serving the boiler-house bunkers.
Loaded cars run on one of the tracks and
empties on the other, always in the same
direction, a patented block system auto-
matically keeping them uniformly spaced.
At the point shown in the picture the "load"
track turns out and passes over a hopper,
and as the telpher cars pass over the hopper
a dog strikes and automatically opens the
bottom flaps, emptying the cars while in
motion. The cars then pass around a loop
and return to the river.

Traveling Bridge

When it is desired to empty the coal in
the storage yard the telpher is switched
to a track along one side of the yard. When

telpher line SWINGS OUT AT BOILER HOUSE TO PERMIT UNLOADING

it reaches the traveling bridge it is again
switched to a rail suspended therefrom, and
emptied wherever desired by means of a

movable automatic release arrangement.
The car then returns via another track

along the opposite side of the yard, which
also connects with the traveling bridge.

A traveling slewing crane is provided on
the bridge to rehandle the 'coal. This takes

the coal up in a grab bucket and deposits

it in a hopper in the center of the bridge,

under which the telpher runs. The telpher

with its load runs to the boiler-house hop-
per, and immediately loops back empty.

CONTROIi

For controlling the service, in trans-

ferring coal from barges or from the

storage yard to the boiler house, one man
only, i» addition to the crane operator, is

required. It is his duty to stop the cars at

the loading point by means" of a switch, and
after opening the closing traps of the hop-
per again set the switch for traveling,

whereupon the next car moves on auto-

matically. The cars traverse the whole
track, without any supervision, at an au-

tomatically controlled speed and without
getting into too close proximity to one an-
other. Derailments or collisions at the
switches are also automatically prevented

by a patented arrangement, and the dis-

charge over the hopper of the bucket con-
veyor or in the storage yard is likewise
effected with absolute certainty and with-
out any supervision.

In controlling the distribution of mate-
rial in the storage yard, it is only neces-
sary to shift the release device on the
bridge from time to time, in accordance
with the progress made with the work.
The contents of the cars and the working
speeds are so designed that an output of

60 tons of coal per hour can be reached
with safety between the extreme points of
the plant.

The plant was installed by Adolf
Bleichert, of Leipzig, Germany.

Gage Glasses showing water levels at
the Cobb's Hill Reservoir, Rochester, N.
Y., are made more easily readable by pro-
viding two black stripes ^A in. wide and ^
in. apart on the back of the tubes. The re-

fraction of the light passing through the
water column causes the bands to appear
wider than they actually are and thus in-

dicates very plainly the exact water level.

In fact, the relative positions of the levels

can easily be seen across the 20-ft. room of
the gatehouse.

CRANE AT RIVER AND BUCKET ELEVATOR AT RAILROAD LOAD TELPHERS
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Every Type of Subway Construction but Air

Tunnel Used on Harlem River Section

Steel Tunnel Sections, Open Cofferdam, Decked Street Work, Open Shield Tunnels

and Pneumatic Shoring Cylinders on Lexington Avenue Route, New York City

PROBABLY the most diversified subway
contract in New York, covering section

14 of the Lexington Avenue subway, is

nearing completion. Picking up five tracks

on two levels at 129th Street, this section

brings them to four tubes at one level and
takes them under the Harlem River in a
steel-concrete tunnel sunk in five sections

in a dredged channel, as described in the
Engineering Record of 1913, in the issues

of Sept. 6 ("Current News Section"), Sept.

13, Oct. 4 and Oct. 11. The subway then
separates into an east branch and a west
br&nch, the latter of which passes under the
New York Central main-line tracks in a
tunnel constructed by an unusual roof
shield method, and enlarges from two to

three tracks. The roof of the crossover sec-

tion, which is under private property, and
therefore designed to carry a twenty-story
building, spans the three tracks on heavy
plate-girders weighing as high as 17 tons
apiece, and spaced on 30-in. centers. The
east branch proceeds in open cut to Mott
Avenue. Thus the section includes decked
street work, river tunnels, shield-driven tun-

nels and open cut, with unusual construction

problems at every turn.

Construction Problems

There were more than 470,000 cu. yd. of
earth and rock excavation to be handled, and
more than 100,000 yd. of concrete to be
placed. The job, however, offered a number
of points for simultaneous attack, a matter
of admittedly great importance in doing
work fast and economically. Also, the lay-

out of the sections was favorable for dis-

posal and backfilling.

To open up a job this size at several points

at once, however, requires a large amount
of plant. A small point will well illustrate

this. The contractor has been able to use
the same derrick in two locations only in one
or two instances. When the work was ready
for a derrick at a new point, all those in use

still had plenty of work ahead of them, and
a new derrick had to be supplied. The work
required simultaneous use of one floating

and two land mixing plants, the former
described in the articles mentioned above.

Work Opened in Three Places

In November, 1912, excavation was begun
under Lexington Avenue on the Manhattan
side. The following April the open cut for

the four-track section and the east branch
on the Bronx shore was opened up in one
piece. In each instance a space of 125 ft.

was left between the end of the river tubes

and the open cut, where construction could

not go forward until these tubes were sunk.

Meanwhile the first of the steel river sec-

tions was building, and dredging for them
was begun in the channel in March, 1913.

This work was far enough along to permit a
start on sinking and concreting the tunnel

sections in August, 1913. The unexpected
finding of a ledge, making necessary double
the rock excavation expected, in dredging
for the third tunnel section, held up the ex-

cavation until winter, and practically post-

poned the placing of the remaining tunnel

sections until the following spring. By the
end of September, 1914, however, all tunnel

sections were in place and concreted, and by
the middle of the following December four
sections, counting from the Bronx end, had
been completely lined with reinforced con-

crete. Meanwhile, in April, 1914, the four-

track open cut on the Bronx end had been
excavated, and construction had been begun
on the shield tunnels for the west branch
under the New York Central tracks. In
September of the same year the section of

open cut beyond these tunnels, in which the
west branch increases to three tracks, was
opened up.

There remained only the 125-ft. spaces at

each end of the river tubes, left to protect

the open cuts during construction. The one
on the north shore was started ,in June,

1914, and that on the Manhattan end in

January of this year.

Plant

The equipment on the Manhattan end con-
sisted of shaft hoists at 131st Street, a mix-

ing plant fed from barges by a derrick and.

grab bucket, locomotive boilers totaling-

150 hp and three derricks around the exca-

vation joining the river tubes and the Lex-
ington Avenue work. An additional shaft,

was in service at 129th Street during rock

excavation on the Lexington Avenue section,

to increase the speed of that work. Com-
pressed air for drilling in this section was
supplied from the plant on section 13.

Three hoisting engines were used below
ground on this rock excavation. One at

each working face handled large stones, and
the third, located under 131st Street, pulled

the cars carrying loaded skips to the shaft.

The yard and docks for building and
launching the steel river tubes were located

on the Bronx shore a mile from the crossing-

site. They were served by two stiffleg der-

ricks and a locomotive crane. A boiler and
compressor plant of 420 cu. ft. capacity was
also located here.

The river plant included two derrick

boats, a completely equipped drill boat, a
clamshell dredge, a dipper dredge and a.

floating tremie mixing plant for placing the
outside concrete around the river tubes. On
this floating plant was mounted a stiffleg-

clamshell derrick.

On the Bronx shore are placed locomotive

boilers totaling 400 hp, a two-stage 1150-ft.

compressor, a machine shop and a black-

smith shop equipped with a pneumatic drill'

sharpener and a steam hammer. The mix-
ing plant for this part of the work is similar

to that located on the Manhattan shore. A
steel yard, served by a locomotive crane, is

situated just upstream from the New York
Central tracks, and it, the mixing plant and'

the excavation are served by a narrow-gage-
dinky operating over about 1000 ft. of
track. The location of the derricks is shown
on the accompanying layout drawing.
The section between 129th Street and'

131st Street, Manhattan, is one of the
deepest and most heavily timbered sections

in the new subways. This excavation, which'

is about 25 per cent rock, was the first

DECKED STREET SECTION AND OUTLINE OF METHOD USED TO CONNECT IT WITH SOUTH END OF RIVER TUNNELS
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PLACING TIMBER BULKHEAD IN STEEL FRAME AT SOUTH END OF RIVER SECTION, AND OPEN CUT FOR EAST BRANCH

work undertaken. Much of the material had
to be wasted, as there was no place to store

it for backfill. It was dumped from the

1-yd. skips used below ground into 4-yd.

skips set on platform cars which ran down
grade to the river front. A derrick located

on the dock dumped these skips into scows.

The empties were pulled back to the shaft

by a line from the third drum of the shaft

hoist. The rock taken out of the 129th

Street shaft was hauled awaj' by team.

Steel Sheeting Sealed to Rock

Arch-web steel sheeting about 50 ft. long

protected the excavation down to rock. This
sheeting was driven in spliced lengths by a
driver moving sideways down each sidewalk
on Lexington Avenue. A troublesome fea-

ture of the work was driving down the

sheeting at the river end of this cut and
sealing it to rock. This work was hampered
by hardpan and a scattering of large

boulders immediately above the rock, which
had to be either removed or split to allow

driving the sheeting down. Workmen
underground cut away the hardpan from the
foot of each pile as the crew on top drove it

down. Most of this piling was dug to rock

rather than driven. Bags of sand were kept

handy in case of a run, and were required

more than once. In many places the irregu-

larity of the rock required a concrete seal

at the foot of the sheeting.

These precautions, however, were not re-

lied on to protect the six-story brick build-

ing on the west side of the avenue between
130th and 131st Streets. The footings

under this building were very shallow, and
had to be underpinned with nine 42-in. shor-

ing cylinders, sunk as caissons 40 ft. to rock.

In excavating below the sheeting into

rock, a row of vertical line holes on 3 or 4-in.

centers was drilled next to the sheeting.

The holes for the main charge were drilled

and loaded in the usual way. A half stick

of dynamite was put in some of the line

holes, and all were fired at once. In this

way a clean break was made in a vertical

line with the sheeting, and no trouble has
been experienced from breaking out ma-
terial beneath the sheeting.

Connection to River Tubes

On the south end an open cofferdam con-

nects the street section with the tubes. A
bulkhead, the frame for which was carried

on the shore end of the south tunnel section,

formed the river side of this coffer. Its

construction and the two corner sections of

steel sheeting riveted to each end of it to

join the driven sheeting are clearly shown
in one of the accompanying photographs.
After the tunnel section was in place and
concreted, timber was slipped into the bulk-

head frame and sheeting started from each
side to complete the coffer. The timber
bracing for this coffer, like that for the

other open sections, was spaced 10 ft. hori-

zontally in each direction and from 5 to 6
ft. vertically. A hole had been dredged
over part of the area of this cofferdam in

sinking the river tubes. It was thought de-

sirable to place a heavy bank of dirt around
the river side of this cofferdam without
filling in this hole. Accordingly, a section

of bracing extending the full width of the
coffer and from the bulkhead to the back
edge of the dredged hole, six layers deep
next the river and two layers deep at the

south end, was built and sunk in place.

This bracing held without difficulty the

weight of the backfill placed around the
cofferdam. The hole was un-watered with a
6-in. pump, and excavation was begun early
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TRACK AND DERRICK LAYOUT HANDLES STEEL, CONCRETE AND SPOIL FOR DIVERSIFIED WORK ON NORTH SHORE
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this year. On the south side, next the steel

sheeting forming the north wall of the

street excavation, a bank has been left,

which was cut down on its north face in

wood-sheeted steps. This bank will be the

last dirt taken out, and the junction be-

tween the street section and the section in

the open coffer will be made after the junc-

tion between the coffer section and the tun-

nel has been finished, to avoid all danger of

flooding the street section through a failure

on the river bank. Dirt taken from this

section is being backfilled on work com-
pleted above 129th Street.

River Sections

The five tube sections have all been sunk
and concreted. Dredging for them in-

volved 3000 cu. yd. of rock cut, the bottom
of which was 57 ft. below low tide. The
dipper stick on the dredge which made this

cut was a single piece of fir 3 ft. square
and "80 ft. long. The work of lining the

four north tunnel sections was done from
four shafts, bolted on to the north end of

each tube in the north section. After the
tunnels are finished, a steel plate will be
riveted over the bottom of each shaft, and
the lower 4 ft. of each will be plugged with
concrete. These shafts will then be un-
bolted at a joint 4 ft. above the steel shell

of the tunnel roof, and removed. The south

section of the tunnels will be lined from
the cofferdam on the Manhattan shore. The
character of the lining is shown in one of

the accompanying photographs.
As will be recalled from the articles re-

ferred to in the first paragraph, these river

sections were fastened in line by heavy
steel pins in one section pulled through
sockets in the adjoining section, and were
bolted to each other by divers through angle

rings on the end of each section. Both ends
of the first section sunk, and the free end
of each of the other four, were set to line

and grade by putting an instrument on
steel masts projecting above water from the
comers of each section. The joints between
the sections of tunnel proved very tight.

Z-bars were riveted inside the tubes at each
end of each section, and a circle of steel

plates, riveted to these bars before placing
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NEW YORK CENTRAL RETAINING WALL
SUPPORTED FROM SHEETING

The toe of the wall was undermined in short
sections, after which a set of angles and straps
were bolted to the sheeting in each section and con-
creted in before undermining adjacent sections.

the concrete lining, covered each joint and
made a continuous steel lining from end to

end of the tunnel section.

The dirt dredged from the trench for

these tubes was taken to sea in dump scows.

As the top of the tubes was well below the

river bed, there was a considerable volume
available for backfilling with material exca-

vated from the north-shore trench work.

North Connecting Cofferdam

The cofferdam joining the north end of

the tubes with the open cut was handled

much as the similar coffer on the south end

is now being worked. Driving the steel

sheeting here demanded the same care re-

quired on the Manhattan shore. The core

between this coffer and the open cut is now
being excavated, and the sections will soon

be connected. The shore-end bulkheads

have been left in the tubes, meanwhile, as

a precaution against flooding. The four-

track section of open cut first started on
the north shore is also practically completed.

East Branch

The east branch, starting from this point,

was finished before these connections were
made, the spoil being partly dumped in the

river trench and around the ends of the

tubes, and partly stored on a vacant lot east

of the cut for backfill. The open cut for

the east branch itself has now been back-

filled. Part of this material was hauled by

the dinky from the open cut section of the

west branch.

Underpinning the retaining wall along

the New York Central Railroad was an in-

teresting feature of the work on this east

branch. The load from this wall was trans-

ferred to steel sheeting driven on the west

side of the cut by means of angles riveted

to the back of the sheeting, and a concrete

filling was placed behind the sheeting

outside of and beneath the wall. The de-

sign of this support, which was placed a

few feet at a time, is shown in an accom-

panying sketch. In addition, two sets of,

inclined braces spanning the trench and

spaced 10 ft. horizontally took part of the

thrust from this retaining wall.

Tunnel Under New York Central

The crossing of the west branch under

the New York Central Railroad required

careful handling, as the railroad here is on

a heavy fill. Each track in this section

occupies a separate bore. Three drifts were
started from the main cofferdam, one for

each of the side walls, and one for the cen-

ter wall; and though quarters were some-

what cramped, the three walls were suc-

cessfully concreted. Dirt, timbering, forms

and concrete, all were handled on 18-in.

gage cars at the side of each drift. The
method is illustrated in the accompanying

section. When this work had been done a

roof shield was started over each tunnel,

traveling on top of the concrete walls. As
these shields were jacked ahead, cast-iron

rings were set behind them to line the arch.

The excavation was then finished, and the

remainder of the concrete placed. On
reaching the north end of the section, the

shields were left embedded in the concrete

of the roof.

North of this tunnel section the rest of

the work of the west branch is being done

in open cut. The excavation from this cut

not disposed of in the east branch was
stored on space available west of the cut.

INVERT concreted AND REINFORCING PLACED IN RIVER TUBE—EOOF-SHIELD TUNNEL UNDER RAILWAY TRACKS
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and will be used for backfill. This section

contains the heavy girders referred to

above. The cross-bracing of the cofferdam
has been arranged to miss these girders,

and the longitudinal bracing is taken out

a panel at a time to set them.

Concreting on Bronx Shore

The concrete for the north-shore work is

supplied by a mixer set under hoppers at

the waterfront, and fed with a clamshell.

Arrangements were made for delivering

sand and gravel on the same scow, so that

the derrick can reach both materials. This
system did away with the need for storage

space, both here and at the Manhattan
plant, and bins of only 100 yd. total ca-

pacity were required over the mixers. Con-

What the Panama-Pacific Exposition Means to

Civil Engineering and Contracting
A $23,000,000 Project, Unique in the Variety of Problems to Be Solved,

Carried to Successful Completion by Engineers as Administratives

By A Special Contributor

1HE Panama-Pacific International Ex- on this subject, and civil engineers of prom-
position means more to the civil-engi- inence have pointed out the way and made

neering field than is apparent from a study
of the displays or the unusual structures
provided to house them. The Exposition it-

self, an exhibit in its entirety, is the mate-
rial evidence of what can be done by the
civil engineer advanced from the designing
room to the administrative office. There

ROOF SHIELDS USED TO BUILD TUNNEL UNDER RAILROAD TRACKS
Portions of sidewalls sectioned were constructed in advance drifts as shown

Crete is transported by the dinkey in three-

car trains carrying six 1-yd. buckets, and
is handled to the forms by derricks.

Little trouble has been experienced from
water in the excavations, considering their

size and closeness to the river. It must be
remembered, however, that these excava-

tions were all bottomed either in hardpan
or rock. The excavations on the Bronx
shore have averaged 500 gal. of water per
minute. Those on the Manhattan side are
wetter, and are now making about 1000
gal. per minute.
The work is being done by the Arthur

McMullen & Hoflf Company for the Public
Service Commission for the First District.

C. V. V. Powers is engineer of the third

division for the commission, and H. B.

Gates is section engineer. N. R. Melvin
is superintendent, and G. A. Graham chief

engineer, for the contractor.

The Marble Columns for the Lincoln
Memorial are the largest of their kind in

the world, according to an article by J. P.
Kirsch in the Scientific American. Each
block weighs 35 ton.s as it comes from the
quarry, and twelve blocks are required for
each 46-ft. column. When completed, one
column weighs 192 tons and involves a cost
of $15,000. The stone is being shaped at
Marble, Colo. ; first the blocks are sized
with wire saws to the required thickness,
then they are passed through the barrel
saw, which cuts them into drums. These
drums are trued up upon huge lathes, then
fluted by carborundum wheels. Finally
they are hand finished and each drum fitted

perfectly to the one above and below it.

have been worked out here features of de-

sign and construction of great technical

interest, but of much greater importance
to the profession as a whole is the fact that

the budget was controlled by the engineers.

For the first time on a work of this scope
and magnitude the civil engineer has been
granted full power as administrative as

well as executive. In short not only has the

engineer come into his own, as it were, on
the work, but now that the precedent has
been established it is probable that the in-

fluence of his success here will be felt long
after the Exposition has becoine history.

It is only fair to say that the architects

of the Exposition staff deserve much credit

for the consummate skill shown in design-
ing the various courts, the facades of the
main palaces and the towers. Architect
and sculptor have combined in producing
imposing fountains, grouped figures and
decorative columns to set off the main
structures to advantage, and the highest art

of many professions has here blended in

the development of a superlative conception

of what this Exposition should be. At the

height of the work there were engaged
upon it twenty-three inspectors, thirty-four

electrical engineers and draftsmen, and
fifty clerks and stenographers. The organ-
izatio.i, the management and the final ap-

proval of all this, however, has fallen upon
engineers serving in administrative capaci-

ties.

Broadened Field for the Engineer

This Exposition has come at a time when
much is being said about the broader field

of the civil engineer. The Engineering
Record has published not a few comments

pleas for advance toward a higher standing
among the professions. The point has been
made repeatedly that with his other quali-

fications, once the engineer becomes able to

appreciate the viewpoint of the financier

and the artist, then shall he no longer be
rated as the subordinate of one who buys
"engineering service" as he does real estate,

lumber and cement. That the completion
of the Exposition has denlonstrated the
truth in this idea and the successful man-
ner in which the engineer has executed
commissions heretofore usually considered
beyond his sphere, are most significant

facts which are certain to mean much to

the engineering world.

At the outset of the Exposition planning,
it seemed that' the work involved was "a
$23,000,000 project," and it was decided to

place absolute control of the entire mat-
ter in the hands of competent engineers.
If it had been strictly a work of engineer-
ing design and construction this would
have been wholly in accord with the custom
that has prevailed since engineering became
a science, but the action of the board of
directors has turned out to be a new de-
parture in engineering assignments—

a

more radical departure than was at first be-
lieved. Setting aside matters of design and
construction as within the accepted field of
the engineer, in building this Exposition he
has ranked higher than the architect and
has successfully handled a variety of un-
foreseen questions and problems introduced
by recent advancement of the arts and sci-

ences which have produced complications
wholly without parallel. Not only have all

these situations been satisfactorily met by
the engineer management, but for the first

time in the history of modern expositions,

one has been built within the estimate and
with all structures completed before the
opening date.

To chronicle the unique situations that
have arisen in the building of the Exposi-
tion at San Francisco is beyond the purpose
of this article, but it is worth while to note
that the engineer has there supervised, re-
vised and adjusted in every department, and
the president of the organization that car-
ried the work to completion has been called

upon most of all as an engineer. Not in the
structures themselves, but in the aggrega-
tion of structures and the accessories of
the completed "plant" has come the wide
range in the work devolving upon the man-
agement. The direction of so great a va-
riety of activities has been accomplished
successfully only because a highly efficient

scheme of organization was worked out.
The organization was developed by engi-
neers, and to them is also due the credit
for handling it in such a way as to co-
ordinate the work of many departments.

It was necessary to purify water and
distribute it ; to provide and deliver steam,,
compressed air, and refrigeration service-

as well as electricity for light, heat and
power; to arrange for fire protection,
transportation, hospital service and sewage
disposal; to codify a set of rules and regu-
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lations and arrangre to enforce them ; to de-

cide between day labor and' contract ; and
above all, to co-ordinate the work of and
maintain proper balance among the archi-

tects, sculptors, artists, illuminating, elec-

trical and mechanical experts, landscape
gardeners, general contractors, decorators

and a multitude of others. In short, it was
necessary to discharge every obligation

that would devolve upon a city manager's
ofiice were he required to produce as a
"going concern" a modern city equipped
complete in every respect, built in a mini-

mum space of time and on a temporary
basis. Everj-thing within the Exposition
grounds has been required to be amply
strong but capable of being easily wrecked
in 1916.

The Contractor's Part

-No Arabian fairy tale, even with the aid

of the Aladdin's lamp idea, ever pictured a

creation on anything like the scale of the

Exposition, and for the contractor there

will be great interest in comparing the

grounds as they appear today with the mud
flats and tide lands of three years ago.

With a strong imagination he could see the

reclamation of the site and the structures

under way, but it is hard to realize how
great an amount of work has been accom-
plished in so short a time. Construction

was begun on Oct. 14, 1912. A 1,700,000-

yd. fill was the first item required and then

commenced the hurried erection of a dozen
enormous timber structures.

Machinery Palace is perhaps the most
striking building from the contractor's

point of view. It was built in 240 calendar

days, an average force of 475 men being

employed during the height of the work.

The walls had to be carried on a foundation

separate from the floors, and special de-

sigrns in timber joints were required in the

columns and trusses. The columns weighed
11 tons and the trusses 7 tons. One of

the.se was put in place every 12 min. of

working time during the month of June,

1914. About 8,000,000 ft. b.m. of lumber
was used in this palace, which has a roof

height of 135 ft. and covers an area of 8

acres. This structure is but one of the

many built within the grounds on a simi-

lar scale, and the chaos of the construction

period can be imagined better than de-

scribed.

Most of the work within the Exposition
grounds has been done under contract, the

Exposition company awarding contracts for

the separate structures independently, and
80 far as possible subdividing the work so

that the minimum of subletting would be
required. A total of about 1000 contracts

were let, the largest being for $800,000.
In some cases the bids were called for on
general designs, the details to be worked
out by the contractor, subject to the ap-
proval of the Exposition Company. It is

notable that no trouble has resulted from
this system, and that in general a hearty
spirit of co-operation has existed between
the contractors and the company. This sys-

tem has had the advantage of distributing

the responsibility to a desirable extent and
has given the company a fore-knowledge of

costs so that a proper balance of expendi-

ture could be maintained among the vari-

ous departments as the work advanced.

Financial Success

It is not possible to predict expenses ex-

actly, and much less the attendance, but
the results of the first month's operation

are highly interesting in comparison with
the other expositions, and in the light of

the plan under which the stock in this Ex-
position was sold. During the first thirty

days the attendance at the Exposition

grounds in San Francisco totaled 2,006,405,

as against 1,971,245 during a corresponding

period at St. Louis in 1904 and 1,468,926

at Chicago in 1893. In these thirty days,

and exclusive of the season-ticket revenue,

the Exposition Company reports a net

profit of $85,410, which is in pleasing con-

trast to the $210,000 and $120,000 losses

which the Chicago and St. Louis Exposi-

tions, respectively, are said to have sus-

tained in the same period.

It is expected that with the beginning

of the general tide of travel from the East

which has already been booked for later in

the season, and with the National conven-

tions assembling at San Francisco, the net

profits will materially increase. However,
the mere fact that there was a profit in-

stead of a loss in the critical initial period

has demonstrated that there has been noth-

ing wrong financially with the basis on

which the general plan of the Exposition

has been developed.

To be more explicit as to finances, the

certified statement submitted to the Ex-

position directors shows for the first thirty

days a total revenue from admissions, con-

cessions and miscellaneous sources of $823,-

882. This does not include season-ticket

revenue. In this period operating and
maintenance costs amounted to $718,471,

and $20,000 was set aside for contractual

obligations, leaving a net profit of $85,410.

The total revenue from admissions in the

thirty days, including permits and season

tickets, was $2,024,704.

Cost

The cost of the work involved in pro-

ducing the finished Exposition has recently

been compiled by the Division of Works as

shown in Table 1. This total covers the

Table 1

—

Cost of Exposition Construction Cov-
ered BY Division of Works Budoet

General construction $2,080,000
Mechanical and electrical features 430,000
Fire protection 179,000
Gardens and planting 497,000
Buildings 5,429,000
Decorative features 1,889,000
Miscellaneous items 107,000
Operating equipments 96,000
Division of works, administrative engi-

neering and architecture, and super-
intendence 1 .OfiO.OOO

Site acquisition 1,162.000
Exposition auditorium 1,080,000
California building 416,000

Total J14,425,000

amount of the Division of Works budget as

authorized Dec. 8, 1914. The total of this

and other work handled by the Division of

Works for other departments of the Ex-
position Company is shown in Table 2.

Table 2

—

Total op Bcdoet and Other Division
OF Works Costs

Dec. 8, 1914, budget $14,42.t,000
Division of exhibits 4no,i''"0

Division of concessions and admissions.. lin.iiuo
Division of exploitation and publicity. .

.

650,000
Special unattached departments 4.SO,000
Administration 37.^., 000
Miscellaneous expense 37S,000
Promotion ,375,000

Total »17,160,000

Table 3

—

Estim.\ted Cost of Other Work Within
the Grounds

Foreign buildings $1,000,000
State buildings 1,000,»00
Special buildings 500,000
Concessions 2,750,000

Total $5,250,000

Recent appraisals of exhibits place the

cost of work involved in displays at $10

per square foot, and for 2,700,000 sq. ft. of

exhibit space this totals $27,000,000. A

Table 4

—

Estimated Total Cost of Producino thb
Exposition

E.xposition Company (including over-,
head) $17,500,060

Other construction 5,250,000
Exhibits at $10 per square foot 27,000,000

Grand total $49,750,000

final summary of the cost of producing the

Exposition as a "going concern" would

therefore be roughly as shown in Table 4.

Educational Features

In common with every other visitor, the

engineer who goes to the Exposition

grounds will find there much of interest in

his own line of work. "Educational" is the

theme upon which all exhibits have been as-

sembled, and throughout every palace and

department there is manifest the endeavor

to bring out the principle upon which the

method or machine depends and to facili-

tate explanation and study. Nearly all dis-

plays of mechanical equipment show the

machines in operation, often with working

parts in section, or moving within trans-

parent cases.

Representing the President of the

United States at the dedication ceremonies

on March 25, Vice-President Marshall, in

speaking of the Exposition, said in part:

"This is the university of the world. It has

a chair fully endowed to meet the wants
and the needs of each. The eye, the ear,

the mind, the heart, the soul each may have

its horizon here enlarged. I came to bear

a message. I remained to become a stu-

dent. If there be anyone in America with

a thirst for knowledge and for beauty and
a longing for a liberal education such a

one can here obtain it. Whoever can, even

at a sacrifice of something which for the

moment appears necessary, should come to

see a real work of art never equaled even

by a mirage."

In addition to the foregoing the Division

of Works has passed upon the other work
carried on within the grounds for which
minimum estimates are as shown in

Table 3.

Free Sand Imported from Europe is be-

ing used in the construction of the new
subways in New York City. This is not

because suitable sand cannot be obtained

in this country, but because the war in Eu-

rope has cut down the cargoes which steam-

ships ordinarily bring from the other side

of the Atlantic to such an extent that it is

necessary for many ships to come over in

ballast, and they have been using beach

sand as ballast. Upon arriving in New
York this sand is discharged to make room
for the returning cargoes, and is practically

given away by the steamship company to

anyone who will haul it away and dispose

of it. Rodgers and Hagerty, Inc., who have

the contract for the construction of Sec-

tion 15 of the Lexington Avenue subway,

extending from about 138th Street and
Park Avenue through Mott Avenue and

Franz Sigel Park and River Avenue to

157th Street, have used ten scowloads of this

sand in backfilling.
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^Expansion and Contraction of

Concrete Building Measured
"Vagaries of Changes in Length, Due to Varia-

tions in Temperature, Are Disclosed in Tests

on Structure in Cambridge, Mass.

JN November, 1913, Professor Howard of

the Massachusetts Institute of Technol-

ogy made very careful measurements of

the Gray & Davis Building, in Cambridge,
Mass. This was at the instance of the

builders, the Aberthaw Construction Com-
pany, of Boston, and has formed the basis

for subsequent study of the expansion and
contraction of a large reinforced-concrete

building under varying temperatures. At
the same time Professor Howard established

.a number of points along the water-table,

and similar points inside the parapet of the

-roof, exactly above the corresponding water-

table points. A study of the movement of

the upper points with respect to the lower

points was made.
On the date of the original measurement,

Nov. 7, 1913, the average temperature on
the roof was about 57 deg. Fahr. and at the

base about 70 deg. When the building was
again accurately measured, on Feb. 12, 1914,

a particularly cold day, the temperature
upon the roof was about 6 deg. and at the

base about 17 deg. Further measurements
•were taken Sept. 1, 1914, when the tempera-
ture was about 90 deg. at the base and 82

deg. pn the top floor.

The varying lengths of the building,

measured between points accurately estab-

lished near the two ends, are found in the

Varying Lengths of Building Between Estab-
lished Points

Temperature,
deg. Fahr.

A
r

Date Base Roof
.Nov. 7,1913... 69.8 56.9
Feb. 12,1914... 17.4 6.2
Sept. 1, 1914.. . 90.0 82.0

Length, ft.
A

Base Root
382.559 379.437
382,552 379.377
382.580 379.483

accompanying table. In each case the meas-
urement given is the average of several-

determinations.

Vagaries of Length Changes

It is evident that between November and
February the base had contracted by 0.007

ft., or about 1/12 in. The corresponding
shrinkage at the roof was 0.06 ft., or nearly

% in. Assuming that some time between
February and September the conditions of

the previous November were reproduced
(considering the November readings as the
basis for our study) the expansion of the
building between November and September
amounted at the base to 0^)21 ft. or V4 in.;

at the roof; 0.046 ft., or a little over 1/2 in.

It is somewhat curious that the base should
show three times as great a change in ex-

pansion as it did in contraction, while the

oieA{J>'' "'^'Aof

»fe» |£»/

RELATIVE MOVEMENT OF POINTS ON PARA-
PET WITH RESPECT TO BASE

change in the roof was less in expansion
than in contraction.

Figuring this out on the basis of change
in length per degree variation in tempera-
ture, it appears that the contraction be-

tween November and February, along the
base, was 0.0016 in. for each degree. On
the roof, the corresponding figure was
0.0142 in. Between November and Septem-
ber the corresponding change per degree
Fahrenheit was, at the base, 0.0126 in., or
about eight times as much as for the pre-
vious contraction; at the roof, 0.0221 in.,

or 50 per cent more than for contraction.

Figuring these same results between
February and September, thus covering the
greatest range in temperature observed, we
find that the base expanded 0.0046 in. per
degree, while the roof expanded 0.0168 in.

per degree.

In some ways the most interesting fea-

ture of the study is the movement of the

points located on the parapet, as compared
with the points at the base, which may be
considered as fixed. The diagram shows by
heavy vertical lines the condition in Novem-
ber, 1913, when the lines from upper point

to lower point were exactly vertical. The

dotted line shows in each case the move-
ment of the upper point with regard to the
lower, as measured in February, 1914 ; while
the dot-and-dash line shows the positions

last September. The September measure-
ments were made almost exactly one year
after the Aberthaw Construction Company
finished pouring concrete in the building.

While the contraction of the building, as
measured in February, seemed to be about
some point between A and B in the illus-

tration, it is less easy to fix the location

of the point about which expansion took

place later, although it must have been not

far from D. A curious feature, however,
lies in the fact that the four sections of

the building between measuring points ex-

panded and contracted irregularly. When
the building contracted as a whple, one sec-

tion of the building showed actual expan-

sion, and vice versa. This must have been
due to local causes which have not been

determined—possibly to interior conditions

of heating. The table shows the relative

movement of the different sections about
the original vertical lines:

Relative Movement About
Lines

Section February, 1914
AB Contracted 0.03 ft.

BC Contracted 0.014 ft.

CD Expanded 0.009 ft.

DB Contracted 0.011 ft.

AC Contracted 0.044 ft.

CE Contracted 0.002 ft.

BD Contracted 0.005 ft.

AE Contracted 0.0*6 ft.

Original Vertical

September, 1914
No change
Contracted 0.011 ft.

Expanded 0.024 ft
Expanded 0.015 ft.

Contracted 0.011 ft.

Expanded 0.039 ft.

Expanded 0.013 ft.

Expanded' 0.028 ft.

LOCATION OF POINTS OF REFERENCE AT PARAPET AND BASE OF BUILDING

Although Chlorinated, B. Coli

Increase in Number
H. E. Jordan, Chemist for Indianapolis Water

Company, Discusses Standards of Purity for

Water on Interstate Carriers

MULTIPLICATION of B. coli in bleach

treated waters in summer has been
noted by H. E. Jordan, chemist for the
Indianapolis Water Company, in a recent
paper presented to the Indiana Sanitary
and Water Supply Association. Mr. Jor-

dan was controverting a statement which
appears in the report of the experts promul-
gating a standard of purity for interstate

carriers. Of 201 samples, 21 gave posi-

tive B. coli reactions immediately after

treatment, 39 after 24 hours standing and
42 after 48 hours. The increases were con-

fined to the warm months. From Novem-
ber to April actual decreases were noted.

These studies are now being carried out
in greater detail to obtain all possible in-

formation as to the ability of a bleach-

treated filtered surface supply to meet the
standards after various lengths of exposure
to various temperatures.

There still remains a tendency among
filter men to avoid giving out definite in-

formation on their B. coli findings, which
indicates, said Mr. Jordan, a mistaken idea

that these bacteria are necessarily a bad
indication or at least that a statement of

such findings will be the basis for criti-

cism. He gave, however, results from four
plants. For nine years Washington,
D. C, operating with a raw water carry-

ing B. coli 18 per cent of the time, has
reduced the presence of the organism in

1-cu. cm samples to 0.8 per cent of the
time. At Indianapolis, for eight years
B. coli were present in the raw water 48
per cent of the time and in the effluent

3.1 per cent. Lawrence raw water car-

ries the germ in large numbers at practi-
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call.v all times. Its filtered water samples

for 17 years have contained B. coli 10.8

per cent of the time, ranging as high as

18 per cent for three years. At Harris-

burg the raw water is rarely free but the

average percentage of time during eight

years when B. coli were present in the

effluent was 1.1. In these cities water has

been eliminated as a factor in typhoid

fever causation. Data from Pittsburgh

and Albany are too meager for tabula-

tion but show that these plants do not

continuously attain the carriers' standard.

However, both plants have effected marked
and continued reduction in typhoid death

rates.

Mr. Jordan concluded that while the

standards are not intended for public

Sand-Asphalt May Solve

Florida Road Problem
One Section, Built by Hand-Mixing Method, Gives

Good Results After Two Years of Service

By CHARLES E. FOOTE
Lately with Florida Good Roads Association

THE construction of sand-asphalt roads

in Florida covers only a period of about

two years; but so successful has this type

of road shown itself to be, within this

limited period, that a considerable mile-

age is now under construction and more is

in contemplation.

The first sand-asphalt road in Florida

was laid in January, 1913, on the street

fronting the Ocklawaha hotel at Eustis,

years of satisfactory wear, still retains its

surface and contour, and so far as its ap-

pearance is concerned possesses all the

stability and lasting qualities of a sheet-

asphalt pavement. With ordinary atten-

tion there is no apparent reason why it

should not last twenty to twenty-five years.

During the summer of 1914 a careful

study was made of Florida conditions by
John Baker, Jr., of Chicago and New York,

with his Florida office at Tampa. A staff of

competent chemists and engineers went into

different sections of the State, to study

climatic and travel conditions, and analyze

sands in different localities. Their report

indicated to the mind of Mr. Baker that

Florida sand in a proper mixture with
asphaltic cement will make a pavement bet-

SAND EOAD AT TARPON SPRINGS—NOTE SAND-ASPHALT PLANT IN
BACKGROUND

SAND FOUNDATION WITH CURBS AND STAKES READY FOR SAND-
ASPHALT SURFACE

water supplies, their operation necessi-

tates their conforming to it; that the as-

sumption of non-multiplication of B. coli

is not beyond dispute, and that public

water supplies are being safely used which
do not continuously meet the standards.

Developments in Federal Evaluation

During April

DURING April, states a bulletin issued

by Thomas W. Hulme, general secretary

of the Presidents' Conference Committee,

three new orders were issued by the Inter-

state Commerce Commission in connection

with the Federal evaluation of the common
carriers. Order 14 requires certain car-

riers to furnish detail information as to

prices paid within recent years for mate-

rials and labor. Order 15 requires a sched-

ule of certain leases, and summarized state-

ments of income from other leases. Order

16 requires information as to aids, gifts,

grants and donations.

A list of eighty-three railroads is given

on which it is contemplated to start work
between July 1, 1915, and June 30, 1917.

These include twenty-three roads in the

Eastern District, thirteen in the Southern,

seventeen in the Central, three in the West-

em and twenty-seven in the Pacific. Ap-
proximate tentative dates for starting the

work are given.

There has been no further postponement

of the general valuation conference to be

held by the Division of Valuation at Wash-
ington, and the date last announced, May
27, still holds.

Florida. This hotel had been the property
of John S. Lane of Meriden, Conn., until

his death. A son of John S. Lane was iden-

tified with the Lane Construction Company,
which since 1907 has been working on the
sand-asphalt construction on the Cape Cod
peninsula, under the direction of the
Massachusetts Highway Commission. He
considered that the principles which had
proven successful in Massachusetts would
be applicable to Florida with certain mod-
ifications.

After an arrangement with Eustis city

officials Mr. Lane sent to the Lane Con-
struction Company for a superintendent, a
small number of experienced laborers and
equipment. The balance of the labor was
employed locally.

Method of Mixing

Six hundred feet of pavement 15 ft.

wide was built entirely by a hand-mixing
method. The materials were Florida sand
and asphaltum. The sand was heated on
a platform made of wrought-iron piping,

and the asphalt melted in kettles; the mix-
ing was done by hand on wooden mixing
platforms. Then the mixture was spread
to a thickness of 21/2 in. and rolled with a
heavy roller. The proportions of the mix-
ture were about 9 per cent asphalt and
91 per cent sand.

The foundation is of sand, wetted and
compacted under a 10-ton roller. Florida

sand makes a solid foundation as long as

it is protected from the action of air and
water.

This pavement, after more than two

ter adapted to Florida traffic conditions than
other pavements which cost two or three

times as much. During the fall of 1914,

and the winter just past, a large yardage
of this pavement has been laid.

Portable Plants

The present practice involves the em-
ployment of a portable paving plant with
the various units mounted on wheels. These
plants each consist of four units—boiler

and engine; heater and pugmill mixer;
melting kettles, and a heavy steam or gas-

oline roller. This plan permits the con-

struction of the road with the plant close

at hand, and the laying of the surfacing
material without lowering its temperature
by a long haul. The mixed material can
be taken from the plant to the roadway in

wagons, carts or wheelbarrows, according
to the distance.

Bonds amounting to nearly a million dol-

lars have been voted by counties and road
districts in Florida for sand-asphalt con-

struction. This type of pavement has been
or is being laid in the cities of Tarpon
Springs, Sarasota, Mount Dora and others,

and officials of the United States Office of

Public Roads, after a thorough investiga-

tion, have made a favorable preliminary

report on this type of pavement.
On the east coast of Florida a section of

sand-asphalt road is under construction.

This road is 6 miles long and extends from
Riveria, a station on the Florida East Coast
Railway a few miles north of West Palm
Beach, westward to a real estate develop-

ment. The road is being financed by pri-
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vate interests with the consent of the

county authorities. Another similar road,

or combination of roads, totaling nearly

100 miles in length, has recently been under
consideration by the large land companies
involved. This, like the Riveria project,

will be paid for by the private interests

concerned in the land development.

Costs Not Available

Official cost data for sand-asphalt con-

struction have not as yet been authori-

tatively announced. According to the best

information obtainable at this time, the

cost ranges from 70 cents to 90 cents per

square yard, according to local conditions.

In localities where the travel requires less

thickness of surface the cost should be less.

Florida has an area of 58,000 sq. miles,

or 37,120,000 acres. Of this area, approx-

imately 27,000,000 acres are uncultivated.

It is mostly land from which the timber has
been cut and left with underbrush and
stumps, though there are some areas of

native timber still awaiting the axe, and
some forests which are given to the pro-

duction of turpentine and rosin, but these

form a small percentage.

Of the other 10,000,000 acres, possibly

2,000,000 acres are under cultivation; two
more million acres are swamp, subject to

drainage (not counting the Everglades,

which are a part of the 27,000,000 acres),

and about 6,000,000 acres may be embraced
in the area covered by the lakes and
streams which abound.

Prospective Road Mileage

When in the development of Florida's

resources, roads shall be built on every
section line, Florida will have about 116,-

Tour of West Discloses Best Practice in Irriga-

tion and Power Canal Design
Slopes and Lining Thickness Should Depend on Nature of Material Encoun-
tered—Discussion Embraces Grades, Cross-Section and Alignment of Canal

By C. A. FARWELL
With Fay, Spofford & Thomdike, Consulting Engineers, Boston

DURING the winter of 1912-13 the writer
visited a number of irrigation and

power projects in the West, to study costs
and determine the best practice in the de-
sign and construction of concrete linings
for large canals. The investigation includ-
ed the alignment, grades and cross-sections
of the canals. Data were obtained partly
by observation and partly from the engi-
neers associated with the work. The in-

formation was transmitted in the form of
a report to the Pearson Engineering Cor-
poration, New York City, for use in the
design and construction of the canals of

the Riegos y Fuerza del Ebro, S. A., Bar-
celona, Spain. Some of the points brought
out are given herewith.

Design

It is assumed that the capacity of the
canal to be designed is fixed by outside con-
siderations, either the available supply or
the amount needed for the project. On
irrigation work the main canal is designed
for a constant flow over «t period of several

months of the year, while on power devel-

opment there are hourly fluctuations, de-

pending directly on the power loads. In
this latter case it is of course necessary
to make the canal of sufficient capacity to

handle the "peak" loads. If at all possible

the canal grade is not fixed, but is depend-
ent on the relation between costs of con-
struction and value of head.

(A) Where the Grade Is Fixed

The fixing of the grade determines, with-
in close limits, the velocity of the water in

the canal and the area of the cross-section.

The grade may be such that the velocity

will be low enough to permit the use of an
unlined canal, but even if this is the case, it

is possible that lining will increase the
capacity or cut down the excavation and
seepage to an extent that will more than
pay for the extra cost. In general, the
points to be considered are as follows:

(1) General Shape of the Section.—The
trapezoidal section is by far the most gen-
erally used, and any disadvantages that it

may have are usually considered to be of

no importance. It is claimed by some en-

gineers that a small curve in the corners is

an improvement, but this is doubtful. If

the lining is not built in place, the semi-

circular section is probably the most eco-

nomical. Where there is any possibility of

upward pressure on the bottom the curved

bottom is an improvement, as it is very

little, if any, more expensive than the flat

bottom.

The relation of the bottom width to the
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spreading and mixing the hot mixture before rolling, and completed sand-asphalt pavement

000 miles of roads, instead of approxi-
mately 20,000 miles as it now has. The
water area may reduce this somewhat, say
to 110,000 miles. Of this mileage, approx-
imately 15 per cent, or 16,500 miles, will be
main roads, requiring a hard surface, and
of the main roads, probably between 2000
and 3000 miles will require the highest
type of construction, with permanent foun-
dations and the most durable surface ob-
tainable.

With a careful study of conditions and
materials, and costs, it would appear that
the sand-asphalt road has an excellent op-
portunity to achieve a high destiny in

working out the development of Florida.

it is customary to provide storage reser-

voirs above, and sometimes below, the

power houses, to take care of these hourly

fluctuations, as was done on the Los Ange-
les Aqueduct, where the conduit has a ca-

pacity, in general, of 430 sec. -ft., while the

section which includes the power drops has

a capacity of 1000 sec. -ft. between two
reservoirs. The shorter this section can be

made the better.

In designing the cross-section of the

canal, there are two general classes, into

one of which the canal under consideration

may be placed: (A) Where the grade is

fixed by the topography or by elevations

of the intake and outlet, and (B) where

depth is dependent largely on the cross
slope of the country through which the
location passes, but there is a certain
proper hydraulic relation that should be
considered. It can be shown by computa-
tion that there is a certain relation between
the bottom width and the depth that gives
a maximum hydraulic radius and a result-

ing maximum capacity for any given canal
grade.

Theoretical computations, with assumed
conditions closely approximating those ac-

tually encountered, will determine the most
economical shape of section to use.

(2) Location with Relation to Natural
Ground Surface.—In country where the
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cost is not excessive, it is considered good
practice to locate the canal entirely in

"thorough cut" if concrete lining is to be
used. It seems to be practically impossible
.so to compact a fill that there will not be
.settlement, with its resulting displacement
•of the lining. Judgment must of course
be used in determining to what extent the
Jocation shall follow the contour, as it is

impossible to do away entirely with small
fills in rough country.

It is noticeable that where canals have
Jbeen built for some time and run into fills

for short stretches there is almost invaria-

bly a large crack at, or near, the place
•where the canal passes from cut to fill or
vice versa. Attempts are made to care for
this, in more modern construction, by re-

inforcing the lining across the fill section,

Jind this seems to be good design. Where
it is necessary for a part of any section to

be against other than natural material, as
may happen on a very steep side hill, it ap-

pears to be good practice to lay up a rubble
wall, either dry or with mortar, as a backing
for the concrete. Otherwise the sides may
be reinforced or buttressed at intervals, but
where labor is cheap this latter type of

construction would probably be more ex-

pensive.

Freeboard

The amount of freeboard used is largely

41 matter of judgment, but this judgment
should be based on several things, viz., the
•wave action, dependent on the velocities of

the water in the canal, and of the wind;
the unknown action of the water surface

•on sharp curves and at changes of section;

the desirable or possible "over-capacity" of

the canal, and the damage that would re-

sult from an overtopping of the edge by
the water. It might be advisable to build

the lining only one-half or one-fourth of

the distance from the theoretical water sur-

face to the top of the bank, allowing the
l}ackfilled bank to supplement the concrete

freeboard in extreme cases.

In regard to alignment, there seems to

be no objection to curves down to 150 ft.

radius or less, provided the velocity is not
excessive.

It is doubtful, at least in the writer's

opinion, if anything is gained, except pos-

sibly in appearance, by a too close adher-
ence to the standard section or located line.

After the excavation is made the lining

should be placed on the side slopes as they
lie. The bottom, of course, should be kept
carefully to grade. For instance, if the
excavation leaves the bottom a foot too

wide in places, nothing would be gained by
backfilling to the standard width. In the
same way, if the alignment is off a few feet

in places, no material harm is done. An
extremely accurate alignment results only

in a "nice looking" job, at considerable ex-

tra expense.

(3) Slope and Thickness of Side Lin-

ing.—This is almost entirely dependent on
the nature of the material encountered. In

a rock cut a thin lining (say 2-in. mini-

mum) on a 1/2:1 slope is good practice;

in a pervious soil, where there would be
no danger of pressure behind the concrete,

a thin lining on 1:1 or 1^/2 :1 side slopes

might be used. Other thicknesses would be
used in other kinds of ground, and the

question of just the proper thickness is de-

pendent on local conditions. The slope can

usually be safely made the stable slope of

"the material back of the concrete. Where
there is danger of water pressure or of the

action of frost behind the lining, this must
be considered, and in some cases "weepers"
may be put in at intervals to prevent such
pressure, these "weepers" to discharge into

the canal or outside, as thought best.

(4) Expansion Joints.—If considered
necessary, on account of a very porous
backing, special joints may be used; but,

as a rule, the cracks between the different

panels of the lining, as built, serve all pur-
poses. Expansion of the concrete when
thoroughly saturated with water tends to

close all these temporary "contracting"
cracks. If found advisable, any cracks may
be filled, after a season's operation, with
cement grout or asphalt.

(5) Surface of the Concrete.—Where
forms are used very little can be done to

reduce the coefficient of friction after the

removal of the forms. If the forms are
carefully made, and maintained, of smooth
lagging, and the concrete is well spaded, a
aense, smooth surface is obtained that can
hardly be improved. In order to fill any
small air or water voids, it may be well to

"wash" this surface with a thin grout, but
even this is doubtful. The coefficient n in

Kutter's formula for such a surface is

about 0.013, and if clean metal forms are
used may be as low as 0.012, but in the

writer's opinion conservative practice would
not permit of the use of a lower figure in

the computations for the design.

Surfacing the Concrete Where Forms
Are Not Used

Where forms are not used, the best prac-
tice seems to be to go over the surface with
a lean mixture of sand and cement as soon
as possible after placing the concrete. It

is much better to do this within an
hour or two than to allow a day or several

days to pass before the plaster is put on.

In the covered sections of the Los Angeles
Aqueduct the concrete was very damp
when the forms were removed, and re-

mained that way for several days; hence
the plastering could be delayed with less

liability of inferior work.
Care must be taken in plastering, or the

surface will "shell off" in time; some engi-

neers are of the opinion that it is almost
never entirely reliable. It would seem that

the proper value for n is between 0.011

and 0.015, depending on the care used, with
0.013 for an average.

Considering the fact that a smooth and
impervious concrete lining can only be ob-

tained without forms by the use of a plaster

coat, and this of questionable reliability,

it seems better to use forms where at all

possible.

(6) Reinforcing.—It is probably unnec-
essary to use reinforcing where the lining

is laid on undisturbed or well settled mate-
rial, unless such material is very porous
and seepage dangerous, and even in such

cases it seems better to lay the concrete

without reinforcing in panels with special,

watertight expansion joints. When lining

is placed over fills it is good practice to

reinforce.

(B) Where the Grade Is Not Fixed

Where the grade is not fixed a seventh

factor, the value of head, must be taken into

consideration. Between the cheapest pos-

sible development of the project and the

most expensive there is a design that will

give the largest return on the money in-

vested. The grade of the canal is one of

the important factors, and the relation be-

tween the cost of construction, which varies

inversely with the grade (the steeper the
grade the less the cost), and the value of

head will determine the proper grade to

use.

Methods of Construction

Two methods of preparing the surface
for concreting have been generally used.

In one, all overbreakage is filled with rub-
ble, this method being necessarily confined
to location wholly or partly in rock. In the
other method the overbreakage is filled

with tamped or puddled earth. The pud-
dling may be done in two ways, either by
the use of forms of the dimensions of the
outside of the proposed concrete, or by the
use of guides, where the material is tamped
up to the proper line. The use of forms or
guides is largely determined by the pro-
posed use or absence of forms for the con-
crete, forms being used for the backfilling

if forms are to be used for the concrete.
The sides are almost invariably con-

creted first. Where the slopes are 1/2 :1 or
steeper, forms are always used ; where they
are li/2:l or flatter, no forms are used;
but on the 1:1 slopes, both methods are in

common use and engineers differ as to
which method gives the better results at
the lesser cost. The difference in opinion
probably arises from the different systems
used. It is the experience of the writer
and others that if the lagging of the forms
is carried up only a little ahead of the con-
crete no trouble is found in placing concrete
behind forms on a 1:1 slope, or even on
one considerably flatter.

Where forms are used the concrete is

usually placed continuously in lengths of

from 12 to 15 ft., with transverse joints
between the panels. As soon as possible
after the removal of the forms the surface
is washed with a grout.

Where forms are not used the surface to

be concreted is divided by guides into

panels from 12 to 16 ft. square, and alter-

nate panels are placed. The guides are
then removed and the remaining panels are
concreted. Except in a few cases, no at-

tempts have been made to provide expan-
sion joints other than the planes of weak-
ness occurring between panels put in at

different times. These joints have in some
cases been grouted and in others fllled with
hot asphalt. A "dry" concrete is neces-

sarily used where there are no forms. A
plaster coat is usually put on the surface

after concreting, either immediately or

within a few days, care being taken to keep
the concrete damp in the meantime.
The mixer is ordinarily set on the bank

and discharged into cars or carts running
on or above the canal bottom, and from
there is shoveled upon the slope or into the

forms. As much spading as desired can
be done back of forms, but concrete placed

on slopes without forms can be "worked"
only a little, with a resulting lack of

density.

Costs

The costs obtained were not entirely re-

liable, as in many cases no accurate figures

were available. The minimum figure was
3% cents per square foot, for several miles

of lining %-in. thick, laid under almost

ideal conditions; the maximum was 25.7

cents per square foot, for a short piece of

lining laid 8 in. thick on the slopes and 6

in. thick in the bottom. Practically all

costs were between 2% and 4 cents, with
an average of a little more than 3 cents

per square foot per inch of thickness.
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New Publications

Government of the Canal 2ioNE. By George W.
Goethals, Governor of the Canal Zone. Cloth,
514 X 7Vi in.; 105 pages; illustrated. Princeton,
Princeton University Press. ?1 net.

Moment Diagrams and Typical Live Loads. By
Charles Derleth, Jr. Paper, 7 x lOVij in- : 9 pages ;

one diagram. Berkeley, Cal., Bulletin 1 of De-
partment of Civil Engineering, The University
Press. 10 cents.
A complete form of moment diagram for engine

loadings is explained and its use discussed.

Materials of Construction—Their Manufacture,
Properties and Uses. By Adelbert P. Mills, M.C,
C.E., assistant professor of materials. College of
Civil Engineering, Cornell University. Cloth,
6 X 9 in. ; 682 pages ; illustrated. New York, John
Wiley & Sons, Inc. $4.50 net.

County and Municipal Indebtedness, 1913, 1902
and 1890, and Sinking Fund Assets, 1913. De-
partment of Commerce, Bureau of the Census,
William J. Harris, director. Paper. 9 x 11% in.;

228 pages ; tables. Washington, Government
Printing Office.

The Strength of Lono Seasoned Douglas Fir and
Redwood. By Arthur C. Alvarez. Paper, 7 x
10% in.; 10 pages; illustrated. Berkeley, Cal.,

Bulletin 2 of the Department of Civil Engineering,
The University Press.

Tests made upon timber which had been air
seasoned for 37 years and in actual use in a build-
ing as wall studding, floor Joists and underpinning.

The Compressive Strengths of Portland Cement
Mortars of Various Proportions. By Arthur C.
Alvarez. Paper, 7 x 10% in. ; 4 pages; one plate.
Berkeley, Cal., Bulletin 4 of the Department of
Civil Engineering, The University Press.
Average results of 175 compression tests of 2-in.

cubes.

Some Physical Properties op Magnesian Cement
Mortars and Concretes. By Arthur C. Alvarez.
Paper, 7 x 10 V> in. ; 43 pages ; illustrated. Berke-
ley, Cal., Bulletin 3 of the Department of Civil
Engineering, The University Press.

Uses and physical properties of magnesian ce-
ment used in the manufacture of artificial build-
ing stone are discussed and the results of testa
given in detail.

Seventh Annual Convention of the Atlantic
Deeper Waterways Association. Report com-
piled and edited by Wilfred H. Schoft, secretary-
treasurer. Paper, 6 x 9 in. ; 328 pages ; illus-

trated. Philadelphia, Atlantic Deeper Waterways
Association, Crozer Building.

Reports the proceedings of the meeting held
Sept. 22-26, 1914, opened at New York and con-
tinued as an expedition in waters adjacent to
New York and up the Hudson River as far as the
head of navigation.

The Drainage of Irrigated Land. By R. A. Hart,
supervising drainage engineer. Bulletin 190, U. S.
Department of Agriculture. Paper, 6 x 9 In. ; 34
pages ; illustrated. Washington, Government
Printing Office.
Presents in concise form the fundamental prin-

ciples upon which is based the reclamation of
irrigated land that has become waterlogged and
impregnated with harmful mineral salts. Typical
conditions and the best methods of treating them
are described, and practical advice is offered as
to actual operations.

Survey of Northern and Northwestern Lakes.
Bulletin 24, U. S. Lake Survey, April, 1915.
Paper; 7% x 10 in.; 474 pages. Detroit, U. S.
Lake Survey Office.
This bulletin and supplements are published to

supply the detailed descriptions of shore line and
shoals, river and harbor improvements, results of
surveys, magnetic determinations, and particulars
of constantly changing conditions on the Great
Lakes, which cannot be fully shown by the Lake
Survey charts. They supplement the information
given on the charts, and are issued free of charge
to navigators and other chart purchasers. Sup-
plements will be issued monthly from May to No-
vember.

Report Upon the Cypress Cheek Dhainaqb Dis-
trict, Desha and Chicot Counties, Arkansas.
By S. H. McCrory, O. G. Baxter, D. L. Yarnall,
L. A. Jones and W. J. Schllck, drainage engineers.
Bulletin 198, U S. Department of Agriculture.
Paper, 6 x 9 in. ; 20 pages ; tables, maps and
profiles. Washington, Government Printing Office.

Describes an interior drainage system to supple-
ment the sixty-odd miles of levee built to protect
this Cypress Creek di.strict from the floods of the
Mississippi and Arkansas Rivers. Discusses pres-
ent drainage conditions, the survey, the drainage
problem, runoff investigations, and the drainage
plans considered and recommended.

Development and Present Status of City Plan-
ning IN New York City. Report of the Commit-
tee on the City Plan, Dec. 31, 1914. Cloth, 6% x
10 in. ; 76 pages; illustrated. New York, Board
of Estimate and Apportionment.

This report contains a detailed statement of the
work of the Committee on the City Plan, given in
Chapter 1. Six additional chapters are devoted to
the papers presented at the meeting of the Advis-
ory Commission on City Plan, as follows: Work

of Earlier Planning Commissions, by Robert H.
Whitten ; Development of the Official City Map
since 1898 and the Work of the New York City
Improvement Commission, by Nelson P. Lewis

:

Work of the Brooklyn Committee on the City
Plan, by Frederic B. Pratt ; Development of Port
and Terminal Facilities, by E. P. Goodrich ; Tran-
sit Development, by D. L. Turner ; Recreation,
Civic Architecture, Building Districts and Gen-
eral Summary of Present City Planning Needs, by
George B. Ford.

U. S. Geological Survey Bulletins. Paper, 6 x 9 in.
Washington, D. C, Government Printing Office.
Profile Surveys—Williamette River Basin, Ore-
gon, Water-Supply Paper 349; 8 pages; 16 maps.—Bear River Basin, Idaho, Water-Supply Paper
350 ; 7 pages ; 6 maps.—Missouri River from
Great Falls to Three Forks, Mont, Water-Supply
Paper, 367 ; 8 pages ; 13 maps.—Wenatchee River
Basin, Washington, Water-Supply Paper 368 ; 7
pages ; 8 maps.
Results of Spirit Leveling.—In Michigan, 1911
and 1913, Bulletin 559 ; 79 pages.—In Maryland,
1896 to 1911 inclusive. Bulletin 563; 80 pages.
Springs of California. By Gerald A. Waring.
Water-Supply Paper 338 ; 410 pages ; illustrated,
diagrams and plates.
Surface Water Supply of the United States—
1912, Part XI, Pacific Coast Basins In California,
by H. D. McGlashan and G. C. Stevens ; Water-
Supply Paper 331; 442 pages; tables.— 1911,
Part XII, North Pacific Coast Drainage Basins,
by F. F. Henshaw, G. C. Baldwin, G. C. Stevens
and E. S. Fuller; Water-Supply Paper 312; 706
pages ; maps and tables.
Stream-Gaging Stations and Publications Re-
lating TO Water Resources, 1885-1913 ; Part
VI, Missouri River Basin, and Part VII, Lower
Mississippi River Basin. Compiled by B. D. Wood.
Water-supply Papers 340-P and 340-G ; 81 and
93 pages respectively. ^

Books Reviewed

Engineering Economics
Author, John Charles Ijounsbury Fish, professor

of railroad engineering, Leland Stanford Junior
University. Cloth, 6 X 9 in. ; 217 pages. New York,
McGraw-Hill Book Company, Inc. $2 net.

Reviewed by Allen Hazen
Consulting Engineer, New York City

This book is intended primarily to meet
the needs of the student and is for class-

room use, but it is also intended to render

effective service in the office. It deals with

first principles only, but these are stated

clearly, concisely and as fully as is neces-

sary.

Part I, occupying only a few pages, is

introductory. Part II deals with the ele-

ments of the preliminary information to be

used in the subsequent discussion. It

treats of interest and sinking funds, of

first cost, salvage value and depreciation,

and of the elements of the yearly cost of

service. The chapter on estimating is par-

ticularly good and contains a very concise

statement of underlying principles that

must be followed in order to reach a reliable

estimate of the whole first cost of struc-

tures and works. It will be fortunate when
the complete methods of estimating and of

calculating costs developed in these chap-

ters become more generally recognized. A
full appreciation of their significance will

go a long way toward the solution of many
questiors in valuation and rates.

Part III deals with the principles to be

followed in comparing estimates and in de-

termining which of several projects or

methods or materials or sizes is most ad-

vantageous. The presentation is general

in form, sound in principle, brief and easily

followed. It is illustrated by a number of

well chosen examples to make the methods
clear to all readers. The use of formulas

and a fairly long schedule of letters desig-

nating the various data adds to the concise-

ness and precision of statement. On the

other hand it is difficult to carry in mind
and its use adds somewhat to the difficulty

of following the argument.
Part IV is a bibliography, and is ex-

tended to include a synopsis of the contents

of the more important works that are men-
tioned. Part V consists of tables and
formulas for interest, present worth, sink-

ing funds, depreciation, etc. These are con-

veniently arranged for engineering use.

The index is complete, but the book is not

one in which special subjects can be easily

looked up. It is rather one that must be
read through and the argument followed

in order that its good points may be ap-

preciated.

Electric Railway Handbook
A Reference Book of Practical Data, Formulas

and Tables for the Use of Operators, Engineers and
Students. By Albert S. Richey, E.E., consulting
engineer, professor of electrical engineering, Wor-
cester Polytechnic Institute, and Fellow of the
American Institute of Electrical Engineers ; assisted
by William C. Greenough, E.E. Limp leather,
4% X 7 in. ; 832 pages; illustrated; diagrams and
tables. New York, McGraw-Hill Book Company,
Inc. $4 net.

Most of the hiatter in this book of
interest to railroad civil engineers will be
found in the first three (220 pages) of the
eleven sections, on roadbed and track,

buildings and train movement, respectively.

The remaining eight sections deal chiefly

with equipment and power. Scattered
through them, however, is matter of gen-
eral railroad interest, on such subjects as

catenary construction, steel and reinforced-

concrete poles, timber preservation and the

main features and dimensions of electric

locomotives and rapid-transit cars.

The first section, in undertaking to cover
roadbed and track in 95 pages, undertakes
much. Location surveys are dismissed in

half of the first page. Inconsistently, the
next three pages are given to engineering
costs, from which the reader learns only

that these have varied from 2 to 9 per cent

on numerous pieces of work cited. Sixteen
pages devoted to handling earthwork give
useful information that would be more
ijseful if the paragraphs were shorter and
the units derived more conspicuously pre-

sented. Following some rather incomplete
track sections in open cut are valuable dia-

grams showing track construction in paved
streets in various cities, and tabular mat-
ter on the same subject. Further along are

sections of subways in American and for-

eign cities. Because street-railway track

work and details are so different from
steam-railway practice, the remainder of

section 1 will not interest, except in parts,

civil engineers not in street-railway work.
Because, again, of the crudeness of

street-railway frog and switch work as

compared with that of steam railways, the

first part of the 38-page section on build-

ings, which has to do with carhouse lay-

outs, will interest only those in that special

work. The structural engineer, however,
will find useful information in the pages
on carhouse design.

Section 3 is strictly technical, and con-

tains a large number of formulas relative

to train schedules, train resistance, accel-

eration, curvature compensation and kin-

dred subjects. The author presents the in-

different with the good and leaves the

reader to take his choice; for instance, in

addition to ten train-resistance formulas,

the uses of which are briefly explained;

thirteen others are presented without com-
ment.
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As steam-railway electrification is in its

infancy, the information on electric-locomo-

tives and that on catenary construction is

welcome. Because of this infancy it is

especially desirable that the information

should be up to date, and one notes with

disappointment that the electric locomotive

data are apparently five years old. The
articulated type of engine in use on the

New York Central for the last two years

is not mentioned.

The mechanical work on the book is good.

Type and cuts are clear, the index is ample

and frequent bold-face sideheads make it

easy in the main to find what one is looking

for. The material is gleaned from numer-

ous sources—books, technical journals and

society findings—and the reviewer notices

several instances aside from that of the

electric locomotives where the author has

failed to present the latest data available.

As this is the first edition this is not

strange, and doubtless these defects will be

remedied with the next edition.

Boo

Tunneling
Author, Eugene Lauchll. Cloth, 6 x 9 In. ; 238
Lges. 197 iUustratlons. New York, McGraw-Hill
)ok Company, Inc. $3 net

Reviewed by S. P. Brown
Chief Engineer, Mount Royal Tunnel and Terminal

Company, Ltd., Montreal

This book, on the whole is good. In fact,

the reviewer considers it probably the most

important contribution to tunnel literature.

during the past decade. There is consid-

erable waste material in it and even more
opportunity for elaboration and addition.

There are, perhaps, a few errors and typo-

graphical mistakes, but these are few con-

sidering that it is a first edition.

It must be remembered that Mr. Lauchli

is not a man of leisure, but a busy man of

affairs. To this must be charged the very

great lack of detail and elaboration in many
portions of the book, especially those deal-

ing with the actual construction. His book,

however, strikes the right note, dealing

with the cardinal points of tunneling in just

the way a tunnel digger likes and with the

convincing certainty of a man who is inti-

mately familiar with both the design and
the construction phases of his subject.

It is a book that will be particularly ap-

preciated by practical and experienced men.
While it contains an enormous amount of

concentrated information, showing well the

time and labor required for its compilation,

the direct simplicity of its style and the

absolute absence of vacuous verbosity gives

it a charm and impressivenes.s that are

sadly lacking in ordinary works of this

character. No experienced and practising

tunnel engineer can afford to be without it,

and even for the inexperienced it is valuable

in its condensed information and in the

guiding influence it will exert on his future

development.

In the early part of the book a consid-

erable amount of cost data is given, espe-

cially in tabulated form. This is something
that the reviewer considers a regrettable

habit which is becoming increasingly popular
among the writers of books and magazine
articles. Cost data, unless bulwarked with
complete information regarding local con-

ditions, is a dangerous kind of "knowledge"
to spread about. The thoroughly experi-

enced man is able to use it to a certain ex-

tent in comparison and by judicious elimin-

ations but to one less discriminating such
information is apt to prove a pitfall that

may cost his employer very dearly. On the

whole, however, there is less of this type

of data than in many similar books, and, of

course, such notes are always interesting,

if nothing more.
Another weakness, which the reviewer

fears will react detrimentally upon the sale

and usefulness of the book, is the particular

and exclusive mention made, both in the

text and illustrations, of a single make of

drill. The experienced man, if glancing

through the book casually, might be inclined

to cast it aside as an inspired article. The
man who reads it carefully, if inexperi-

enced, might either become prejudiced and

fail to realize the true value of the work as

a whole, or even be led to imagine that that

make of equipment was a uniquely superior

product. For the experienced man who
really gets into the book, however, this

shortcoming will carry no weight.

Chapter 1 deals with tunnel geology, and

is well done. Too much stress cannot be

laid on the importance of thorough geolog-

ical surveys and studies in an important

tunneling project before the work is com-

menced. Very few engineers are thorough-

going geologists, being inclined to class

rock simply as "rock," "hard rock" and

"damned hard rock." The reviewer speaks

from experience when he expresses his ap-

proval of the importance Mr. Lauchli has

attached to this department, both in the

beginning and in subsequent chapters.

The first six chapters, except perhaps

Chapter 1, which is of a more general char-

acter, are devoted to construction details

and are as full of information as an egg
is of meat. Mr. Lauchli has evidently taken

pains to become familiar with a great many
tunnel works, both in America and abroad,

and has used them to illustrate his points

very effectively. The amount of space

allotted to these chapters is very small, so

that in merely reading the book casually

one feels rather overwhelmed. In fact,

when the reader sees matters of gravest im-

portance disposed of in a single sentence,

he begins to worry about similar "sugges-

tions" that he may have missed, and will

go back to read it through again in a more
deeply pondering frame of mind. The book

must be studied, not merely read. It is not

to be perused for pleasure but requires solid

conscientious work. The result of such

work, however, is well worth the pains.

Commencing with Chapter 7 Mr. Lauchli

enters upon his favorite theme. In the

study of the engineering problems dealing

with long and deeply overlaid tunnels he

has spent years of serious and most ex-

haustive work. Here is his chef d'oeuvre.

Chapter 7 deals in a general way with the

driving of long and deeply overlaid tunnels.

It discusses methods and questions of de-

sign, giving many most interesting refer-

ences and bits of information. In certain

respects it is one of the most interesting

chapters in the book and shows Mr. Lauchli

at his best.

Chapter 8 deals more in detail with meth-
ods and equipment and is good as far as

it goes, but, in common with the earlier

part of the book, is disappointing in its

brevity.

Chapters 9 and 10 deal largely with the

theory of ground pressure, timbering and
lining. Here again Mr. Lauchli is in his

element, although both his theories and ref-

erences suffer from brevity. His effort to

combine and modify the theories of some
of the more radical and perhaps less practi-

cal geologists and engineers voices, the re-

viewer believes, the general view of most

modern tunnel men, although the reviewer

cannot entirely agree with some of the de-

tail in his illustrations. These chapters are,

however, very conspicuous contributions to

our tunnel literature and very encouraging

in their evident deep thought and serious

study.

In Chapter 11 the very elusive and
widely-argued question of rock temperature

is discussed at some length. This is a

problem that seldom assumes serious pro-

portions except in very long and deeply

overlaid tunnels and can hardly be dealt

with satisfactorily in the space available.

Mr. Lauchli has, however, done remarkably

well and leaves the reader fully impressed

with its importance without distorting its

possible relation to ordinary tunnel work.

Chapters 12 and 13 relate to ventilation

during construction. Both of these chap-

ters are interesting and full of valuable

data and information. They come in nat-

ural sequence after the treatise on rock

temperature and form a very fitting finis to

the portion of the book devoted to rock

tunneling.

Chapter 14 briefly describes the various

methods of soft ground tunneling with their

respective systems of timbering. While
this chapter is not long it is quite ample,

being principally a review of well-recog-

nized methods.
Chapter 15 deals with the theory of soft

ground pressures and is a little too brief

in parts. The formula selected is one of

the best, but even at that it is only making
the "best of a bad job." Computing proba-

ble pressures on tunnel lining is merely a
very rough guide and, as Mr. Lauchli says,

must be done discreetly and applied after

adding a very substantial factor of safety.

The examples quoted are interesting and
well selected.

Chapter 16 deals with siphon tunnels and
is discoursive and interesting. It particu-

larly draws attention to the importance of

the geological studies made in connection

with the Catskill Aqueduct. These are

probably the most elaborate ever made and
are, without doubt, the most valuable in

their results. The chapter is well devised.

Chapters 17 and 18 add but little to the

book. The former, dealing with compressed
air, is too brief to be particularly instruc-

tive, and the latter is merely description

with nothing of unusual interest except,

perhaps, the reference to the relining of the

Mauvages Canal Tunnel where much in-

genuity was exercised.

To conclude, the reviewer thinks that Mr.
Lauchli is to be congratulated on his book
and deserves great commendation and ap-

preciation from the tunnel-building fra-

ternity. The book is especially well writ-

ten, not only in its choice of English, but
in its direct simplicity of treatment. It is

well indexed and arranged and is very
tastefully presented. Above all it is a
perfect mine of valuable facts and informa-
tion, much of which is entirely new. The
distribution of the book will be large and
when Mr. Lauchli produces his next edition,

which cannot come too soon, the reviewer
predicts that it will be at least one of the

most sought-after engineering books of its

time.

Literature on Water Meters and
Waterworks is provided in the employees'

room of the Milwaukee water department
so that those inclined to further their

knowledge in their line may do so.
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A Natural Engineer

Sib: On a recent trip from Lawrence,
Kan., to Kansas City, Mo., I shared my seat

in the smoker with & ragged, rusty-com-

plexioned coal miner from Leavenworth,
Kan.
He admitted that an engineer had to

know something, but that it was right that

the tradesman should get the same wages,

because he really knew how to do things

and actually did do them. He said, "Say,

do you know the big keystone in the brick

arch over the entrance to the Old Soldiers'

Home at Leavenworth?"
I remembered it and he wanted to know

how I thought that it was placed there.

When I gave up guessing, he said, "Me and
a old man and a boy done it. There was a
pile of boards alongside of the gate and
when me and the boy lifted the stone a

little, the old man shoved a board under it.

We used up nearly the whole pile before we
got the keystone high enough."

I claim that he is a natural engineer.

Robert S. Beard.
Lawrence, Kan.

When Efficiency in Water-Power

Design Is Overdone

Sir: Having read with profit the article

by R. D. Johnson in your hydroelectric

number of March 20, the description of the
design for the Cohoes development in the
same number and Mr. Johnson's letter in

the issue of April 10, page 467, pointing
out the need for highly specialized engineer-
ing in water-power design, the writer ven-
tures to suggest that there are practical

limits, of course, to refinements in the

method of handling the strictly hydraulic

features of design, and that capitalizing

the probable increase in efficiency seems to

be the shortest method of determining
where the line shall be drawn.

Undoubtedly engineers should and do
consider every possible agency for the
fullest use of the available water, but the
older and less expensive style of construc-

tion, as against the most up-to-date design,

will frequently show the best returns on
the capital investment. It would seem to

be safe practice to apply the test by esti-

mating cost of development by both meth-
ods, valuing the increased power obtained
from the most modern design and then
capitalizing this value to show whether the
more expensive type will justify the in-

crease in construction cost. Instances have
occurred where such expensive items as
concrete draft tubes cannot be justified

when the above-mentioned test is applied,
more particularly when their discharge i.s

subject to' wide variations due to fluctua-

tions in load.

Industrial engineers are constantly hav-
ing problems put up to them to put losing
hydraulic power propositions into the win-
ning column, and usually by capitalists who
demand results of a financially satisfactory
nature only.

Mr. Johnson points out a field of work,
heretofore insufficiently considered, in which

increased earnings can be developed in most
of the earlier and some of the later hydrau-
lic power plants.

The reference to the Cohoes development
is made only to point out the carefully de-

signed draft tubes, of a necessarily expen-
sive construction, which may pay the
highest kind of dividends in this instance,

but when applied to some other situation

might not justify the increased cost.

As to the editorial comment relating to

turbine efficiency and qualifying Mr. John-
son's statement; undoubtedly the point is

well taken, but it is equally certain that

Mr. Johnson recognized, or intended to

recognize, the improvement in turbine

efficiencies, and was thinking of the possi-

bilities of improving penstock, draft tube
and tailrace design.

Wm. H. Cushman,
Constructing Engineer.

Scotia, N. Y.

Repair of Concrete 'Buildings at

Edison Plant

Sir: Your issue of April 17 has just

been received, and, while I have not had a

chance to read the article on page 503 on

the Edison fire, I have glanced over the

same.

I have been interested in your statement

with regard to cost of the work, which I

presume you have obtained from an au-

thoritative source. I also note that you say

that the term "reinforcement" is used, al-

though no additional strength was given by
the repairs. Perhaps that statement may
be misunderstood. Likewise, with refer-

ence to the report of the test in Building

11, you mention a deflection of 13/64 in.

under 300-lb. test load. This was the ap-

proximate deflection in these panels before

repairs were made, but according to the

test made under the direction of the Ameri-
can Concrete Institute the maximum de-

flection in these two panels after repairs

had been made was 5/64 in. for 300-lb. load,

as against a maximum deflection before re-

pairs, with same test load, of 16/64 in.

You speak of a floor test on the repaired

section of Building 13 loaded to 400 lb. per

square foot, with a resulting maximum de-

flection of 5/32 in. This must be a test

made since I left Orange. I wonder if this

test you speak of as being made on re-

paired section of Building 13 was not made
on the repaired section of Building 15, the

panels of which are of the same size. The
maximum deflections of the unrepaired

panels in Building 15 for 300-lb. test loads

was 15/32 in., and if a deflection of but

5/32 in. under 400 lb., or 3/32 in. under

300 lb. per square foot was obtained after

repairs, the result was certainly very satis-

factory.

It should be borne in mind in connec-

tion with these test records that shoring

was in place under the girders when the

tests were made before repairs, leaving the

floorbeams free to deflect between girders

but probably preventing deflection of the

girders themselves. These shores were all

removed after the repairs had been made,
so that while the tests were being made
after repairs the girders as well as the

floorbeams were free to deflect. It is inter-

esting to note that the deflection of the

girder in the test on Building 11 after re-

pairs was nearly as great as the deflection

of the floorbeams which connected to and
were supported by the girder.

The tests after repairs were being made
under the direction and observation of a

committee of the American Concrete Insti-

tute, and doubtless their report will contain

exact information with regard to the tests.

To me it seems very evident that the re-

pairs not only replaced the fireproofing that

spalled off during the fire but also mate-
rially strengthened the floors that had been
injured by fire. The object of these repairs

was to restore the buildings to their orig-

inal strength, and it is gratifying to see

that this has been accomplished.

T. L. Condron.
Chicago.

Why Not a Rational Specification

for a Wooden Pile?

Sir: The typical specification for a

wooden pile, as used by most railroads, mu-
nicipalities, etc., and as advocated by most
producers, reads about as follows: The
pile shall be so straight that a line stretched

from center of butt to center of point will

not leave the pile more than 1/100 (for

example) of the length of the pile.

Several criticisms instantly arise in one's

mind as to this specification.

1. It is obviously impossible to stretch

a line from center of butt to center of

point; and therefore a substitute method
has to be employed, which latter should

logically also be substituted in the specifica-

tion. Obviously the pile will naturally lie

on a flat surface so that its greatest curva-

ture is horizontal. A line is then stretched

from the butt to the point over the centers

of each; and, by sighting down vertically

along the string, the distance between the

projection of the string and the side of

pile is noted.

2. What relations should exist, if any,

between the crookedness of a pile and its

length ? Obviously, again, the pile must be

near enough straight to be placed in the

pile driver. It also must not be so crooked

that a blow of the hammer will bend it so

as to damage it; and it must not be so

crooked that its final load will produce a

bending moment in the pile so large in

amount as to produce stresses exceeding a

safe maximum. This load condition and the

phenomena during driving are practically

identical in nature, except that one is static

and the other dynamic. The theory of bent

columns, or what is the same thing, of

eccentrically loaded columns, or of arches,

must of necessity apply to piles.

Again, it is obvious that with relation

to members of the general size and shape

of piles, the length has no effect on the

stresses due to eccentricity of loading at

any section, the latter being due only to the

amount of the eccentricity and the area of

the corresponding section.

3. What should be the maximum per-

missible crookedness? It would seem that

it should depend upon the permissible max-
imum bending stress for the material com-
posing the pile and of the area of the latter.

Most engineers would doubtless concede a
relatively high unit stress as permissible

for the condition of combined direct stress
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and bending of a pile. From this it is seen

that when all piles are designed to be uni-

formly- loaded when finally in place, a

greater bend is permissible in a pile of

large diameter than in a smaller one, be-

cause a less unit direct stress will exist

in the large pile and a greater one due to

the eccentricity of load may be allowed.

Such a specification may not make inspec-

tion easy and may possibly be considered

impracticable for other reasons, but its

logical possibility is evident.

Of course different kinds of wood must
have different permissible bends. Also,

the designer's load per pile will influence

the allowable bend, if the limit placed on
the total maximum unit stress is constant.

Assume, for example, a 12-in. round pile

;

area where bearing on soil begins, 100 sq.

in.; designed loading per pile, 15 tons or

?0,000 lb. Then the direct stress per square

inch is 300 lb. If a safe total unit stress

of combined compression and bending of

2400 lb. is assumed (the recommendations
of the committee on wooden bridges and
trestles of the American Railway Engineer-

ing Association, for longleaf pine are

3800 ultimate stress, 1300 safe stress, 1300

(1

—

1/600) for long columns, 6500 ultimate

for extreme bending, 1300 safe) then 2100

lb. may roughly be assumed as the maxi-
mum permissible bending stress due to ec-

centricity of load at the section. Since the

moment of inertia is about 1016.164 and
the section modulus is 169.364, the maxi-

mum permissible eccentricity of stress at

the ground level would be 11.9 in. Again
at a point approximately 8 in. in diameter

where the total direct stress may have been

reduced by half, with an area of about 50

sq. in., the permissible bending stress may
be assumed at 2250 lb. The moment of

inertia is 196.704, the section modulus
49.176 and the permissible eccentricity 7.4.

Examples might be multiplied; but it

seems evident from the two given that a

modification in the type of specification now
in use might be advantageous. It seems
obvious that the permissible bend should

not be measured in terms of the length of

the pile, but rather in terms of its diam-
eter at each point along its length. With
this idea in view, the following wording
with reference to yellow-pine piles is sub-

mitted for criticism:

"The pile shall be so straight that a line

held in contact with any two points selected

so as to give the maximum deviation shall

not be distant from the surface of the pile

at any point more than the diameter of the

pile opposite that point."

E. P. Goodrich,
Consulting Engineer, Department of Pub-

lic Works, Borough of Manhattan.
New York City.

[Mr. Goodrich has raised some interest-

ing points and discussion is solicited.

—

Editoh.]

Concrete Bleachers to Protect Mas-
sachusetts Shore

Sib: On page 429 of the Engineering
Record of April 3 is an article entitled

"Concrete 'Bleachers' Protect Massachu-
setts Shore." This article describes the

first application in this country of the ramp
principle to structures for shore protection.

It will be of interest to note how long

this revetment will withstand the bombard-
ment of storms. That it will prove more
permanent than wooden piles or bulkheads

is not so absolutely certain. The forces

exerted by waves are many and cannot at

this time be calculated. There is not only

the impact in a horizontal direction, when a

wave hits an obstruction, but there are also

upward forces due to suction and the

change in direction of travel, as well as

powerful eddies. It is well nigh impossible

to determine with certainty all the different

forces, their magnitudes and directions,

that a sea wall or other kind of shore pro-

tection is called upon to withstand.

When a wave recedes, another set of

forces is created, all of which are different

from those created by the blow of the wave.

While in the first case the general tendency

is to push the works further inland and at

the same time lift them up in a nearly verti-

cal direction, the tendency in the second

case is to pull them out to sea.

In general, three main requirements must
be considered: (a) Under cutting and

washouts at the toe of the works; (b)

strength to withstand the blow, and (c)

anchorages to prevent the lifting of the

works.

In view of the importance of shore pro-

tection works, it would be of interest to

discuss the features of the "bleachers" at

Boston. In the opinion of the writer, the

toe wall has not been well protected against

undercutting. A strip at least 15 ft. in

width in front of it should be heavily rip-

rapped to prevent the eddies and the under-

tow from washing out the sand. If this

sand is permitted to wash out, the waves
will soon be able to get hold of the part of

the toe wall in front of the sheet piling.

It furthermore appears as if the "bleach-

ers" had not been sufficiently anchored to

prevent uplift due to suction, but if found
necessary, such anchors could easily be pro-

vided later on. Such anchors should extend

at least 12 ft. down into the sand in a di-

rection normal to the slope of the concrete

sills.

When a wave hits the "bleachers" its

direction of travel is changed, and it will

continue up the slope. The steps, therefore,

would have been more effective had the

risers been normal to the slope instead of

vertical. When, on the other hand, the

wave recedes, its hold on the concrete would
have been somewhat lessened had the treads

been given a steeper slope than 1 :36.

Protection works of this kind have been
described in German technical literature.

In the "Beton Kalender, 1908," Part II,

page 322, there are two illustrations and a

brief description of such works.

Professor Max Moeller, of the Technical

University in Braunschweig, in his book
"Grundriss des Wasserbaues," Edition of

1906, Part II, page 531, mentions a similar

type of shore protection patented by him.
In his type, however, there are no steps,

but the reinforced-concrete deck has been
given a rough surface by projecting parts.

Professor Moeller's book is very interesting

because of numerous photographs showing
different types of shore protection in course
of construction, after they have been fin-

ished, and after a heavy storm. Although
most of the works are anchored, the waves
have in many cases pulled off the concrete
decks, leaving the reinforcement of the
anchors projecting above the sand. This
shows that the anchoring feature is of the
utmost importance and should be detailed

with considerable forethought.

A. G. HiLLBERG,
Wegmann & Hillberg, Consulting Engi-

neers.

New York City,

[A copy of this letter was sent to John

R. Rablin, engineer of the Metropolitan

Park Commission of Boston, who designed

the structure. Dr. E. L. Corthell, author

of "The War Against the Waves," which
appeared in the Engineering Record of

April 11, 1914, page 408, and a recognized

authority on the subject, was also asked

to comment on the letter. Their comments,

follow.

—

Editor.]

Sir: In reply to the criticisms of the

design in Mr. Hillberg's communication,,

made under the headings of the three main
requirements which should be considered,

(a) under cutting and washouts at the toe

of the works, (b) strength to withstand the

blow, and (c) anchorages to prevent the

lifting of the works, I would say that the

toe wall has been designed of such depth

that its base is considerably below the low-

est elevation to which the beach has ever

been eroded by storm and, judging from
the general contour of the beach from the

toe wall out beyond mean low water, there

is little danger of its ever washing out to

the base of the wall. The addition of the

sheet piling underneath the toe wall was for

a further protection against undermining,

provided the beach should reach so low an
elevation at any point.

Regarding the strength to withstand th«

blows of the waves, we are satisfied that we
have provided sufficiently.

The possibility of damage by uplift due
to suction was not considered important in

this case, on account of the fact that the

structure is at such an elevation above

mean high water that the volume of water
deposited upon it in times of storm is not

of such amount as to cause excessive suc-

tion upon its return.

The works at Revere Beach were com-
pleted last fall and have passed through a
winter with many of the most severe storms
of late years with no damage. The surface

of the beach at the toe wall has remained
generally about at the top of the toe wall,

and in some places it has been washed up
over the lower part of the structure, cover-

ing it entirely with sand and shingle. For-

merly the tendency of storms has been ta

lower the beach generally.

John R. Rablin,
Engineer, Metropolitan Park Commission.

Boston.

Sir: The storm servitudes along Revere
Beach require, at the point where these

concrete steps have been built, very sub-

stantial construction and the least possible

obstacles to the movement of the waves. If

the work built there and shown in the

Engineering Record is solidly constructed

and in a workmanlike manner and on a

stable foundation, it will be likely to stand

intact. The tide in this part of Massachu-
setts Bay rises about 9 ft. and in onshore

storms still higher. It is a question

whether with a 10 or 12-ft. storm tide the

waves will not overtop the crest of the

work.
All engineers interested in shore pro-

tection will watch the maintenance of this

structure. If it should maintain itself un-

der repeated and violent onshore storms,

it will no doubt be applied elsewhere under
similar conditions. It is therefore to be

hoped that Mr. Rablin will, from time to

time, give the profession a record of this

work.
E. L. Corthell,

North Egremont, Mass.
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Unwieldy Tanks Are Raised to

Steel Supports at Wood Block Plant

By F. M. BIERSACH
Erection Superintendent, Allis-Chalmers Manu-

facturing Company

TWO large irregular shaped tanks for

treating paving blocks at the plant of

the Ayer & Lord Tie Company at Carbon-
dale, 111., were recently raised with tackles

hooked to the steel frames previously

erected to hold the tanks.

Each of these unwieldy tanks practically

required three points of supports to con-
trol its movements until nearly in place.

Each was first rolled from the flat car on
which it was loaded on to a high crib of

ties, and turned 90 deg. with its top resting

at the foot of the tower. Two main falls,

handled on winch heads of a hoist, were
attached one to each side of the top of the

FIRST TANK CLOSE TO FINAL POSITION

tank. The tail, which had to travel over
the cribbing as the tank rose, was carried
on a cradle riding on wood rollers till it

neared the base of the tower. After this
point was reached a snub line kept the tail

from swinging in too fast toward the tower.
As the tank was raised, however, cribbing
was built up and the tail allowed to slide
on it as a precaution in case something
should break.

The cribbing was high, and had to be
carefully built. After each tank had been
raised within a few feet of its final posi-
tion the lifting hitches had to be trans-
ferred to the flanged connections shown on
the sides of the main barrel to complete
the raising. This erection was done by

the writer for the Allis-Chalmers Manu-
facturing Company, which furnished the
tanks.

Engineer Tells How to Make Tractor

Hauling More Profitable

THAT TRACTOR hauling would be much
more economical if small wagons were

used, enabling one tractor to haul a great
number of light units, and increase the ton-
nage hauled with a lowering of the cost
per ton mile, is the conclusion reached by
Fred Tarrant, division engineer, in the
April bulletin of the Illinois Highway De-
partment. It is pointed out that with the
heavy units, delays are often caused by bad
spots in the road. With the smaller units,

Mr. Tarrant states that a smaller load

comes on the bad spot at one time, and the
engine is able to pull the load through with-
out any trouble. If heavy equipment is to

be used in hauling, the roads will have to

be designed to take care of that kind of

traffic, otherwise the maintenance of these
roads will be enormous.

To Hold Sod Until It Takes Root

THE accompanying photograph shows
how sod is held in place on a IM; :1 slope

on new embankments in connection with
the Welland Ship Canal. The particular

slope illustrated is on the section of the

TAIL OF TANK ON CRADLE AND ROLLERS

Grand Trunk Railway, at Thorold, which
was relocated in order to make way for the

ship canal. The pegs are % x 1 in. in cross-

section and about 6 in. long, sharpened at

one end. One is driven in each sod to a

depth merely sufficient to hold it; on the' em-

bankment until it takes root. By leaving

the pegs projecting, as shown, they can

readily be removed when desired. As a

matter of fact, many of them are forced out

by frost the first winter after the sod has

been placed.

PEGS HOLD SOD ON STEEP CANAL BANK

The Welland Canal work is being car-

ried on under the direction of J. L. Weller,.

engineer in charge.

Electric Welding Saves Lapping

Steel for Power Conduit

ELECTRIC welding at a central plant
expedited the fabrication of the steel

hoop reinforcement used on a long con-

crete conduit for the Deerfield River power
development at Hoosac Tunnel, Mass. The
bars were bent over into the required shape
and their butts were electrically welded. It

was found in the final summing up that the-

saving in steel alone, obtained by doing"

away with the necessity of lapping these
bars, as is the common practice, went a

great way toward paying for the expense
of the shop work. The expense saved in the

field by eliminating the labor necessary to

do the bending there and in the wiring to-

gether of the lapped ends was not accurate-

ly determined, but a concrete man can read-

ily appreciate that it must have been con-

siderable. Tests made on these hoops,

showed the welded sections to be the strong-

est parts of the hoops, due to the fact that

there was naturally a greater area of cross-

section at this point. The work was done
by the Power Construction Company of

Shelburne Falls, Mass.

Contractor's Railroad Suspended

from Highway Bridge at River

ACONTRACTOR'S railroad was carried

across the Deerfield River cheaply by
suspending the cross-pieces that supported

its track girders from the chords of an
existing highway bridge. This bridge, in

itself, did not have deck space sufficient to

accommodate both the railroad and the
traffic for which it had been built, and a
trestle, besides being much more costly,

would have been in constant danger of be-

ing carried away, as the river is subject

to very destructive floods.

The highway bridge is of the Warren
triangular truss type and was situated near
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TEMPORARY CONSTRUCTION TRACK SWUNG FROM EXISTING HIGHWAY BRIDGE

the upper end of the job. Round timber
cross-pieces were laid resting on its lower
chords and were given further support by
round iron rods suspended from the floor-

beams of its deck. From these, other iron

bars were dropped and the lower cross-

pieces were hung on to them. The latter

provided support for the squared girders

that carried the tracks. Additional stabil-

ity was gained and the temporary structure

stiffened by placing other cross-pieces in

the lower chord joints and suspending the

lower cross-pieces from them by means of

planks. This structure was built by the
Power Construction Company of Shelburne
Falls, Mass., and was used by them for a
short time, on a construction job in con-

nection with the Deerfield River power de-

velopment project.

Pipe Connecting Meters to Main
Jetted Under Expensive Pavement

By M. L. KAUFMAN
Los Angeles

IN ORDER to avoid cutting trenches in

an expensive pavement recently laid on
the Franklin Turnpike in the Borough of

Allendale, N. J., where connections were
to be made on the opposite side of the

road from the water main, the connecting

pipe was jetted through horizontally under
the pavement with the 50-lb. water pressure
from the main. A pit was first dug large

enough for a man to work in with a short

length of pipe where the box for the new
connection was to be located. Water was
carried to this pit from a corporation cock
in the main through a heavy hose. On the
end of this hose was attached an ordinary
stop cock, into which was screwed the first

5-ft. length of pipe to be jetted. This pipe
would be jetted in, uncoupled from the stop

cock, and another length inserted. It was
found possible to drive the pipe very close

to line. The threads on the driving end of

the pipe could, of course, be protected by a
sleeve. It was necessary to keep one man
busy bailing out the pit with a small hand
pump.

Although the ground under the highway
was compact gravel with occasional bould-

ers no difficulty was found in connecting
any of these branches to the main. The
hose was stout enough to stand being run
over by ordinary vehicles, but when a heavy
truck came along it had to be temporarily

removed. The two men ordinarily employed
could jet a pipe line through and connect

it in less time than it would have taken

a larger gang to dig up the pavement and
lay the pipe in a trench.

This scheme was originated by B. F.

Hutches, commissioner of public works of

the borough, and was carried out by the

writer, as enginer, with day labor.

ing by the same contractor, and described

in the Engineering Record of May 1, 1915,

page 565.

A cast-steel base with a milled top was
built in two sections, set on top of the
girder beams, and bolted around the col-

umns. It is shown in place in the photo-

graph. Above it and bearing on it was set

the two-piece cast-steel jacket shown at the
left of the view. This jacket was drilled

for ten 2-in. pins passing through the col-

umn. It was turned out to size inside, set

up and matched on the ground, and then
plastered inside with iron cement and bolted

around the column. Holes were then drilled

through the column, using the jacket as a
template, and the pins driven home.

This work is being done by the United
States Realty & Improvement Company,
contractors for Section 2 of routes 4 and 36,

for whom C. H. Stengel is chief engineer,

E. A. Little, general superintendent, and
S. S. Jones, field superintendent. For the
Public Service Commission, Edward Pendle-

bury is section engineer, and J. O. Shipman,
engineer on the first division.

Special Castings Grip Columns Un-
derpinned for Subway Work

GETTING a grip on two 16-in. diameter
cast-iron columns carrying a load of

300 tons each under the Baudine Building

at Broadway and Twenty-eighth Street,

New York, required heavy special steel cast-

ings. These columns had to be supported
while their footings were carried to a safe

depth, and the general scheme adopted was
similar to that used at the Centurian Build-

Rust-Proof Joint Where Steel

Enters Concrete Base

IN ORDER to keep the steel legs of trans-

mission towers from rusting off where
they enter the concrete base, the construc-

tion department of the Ohio Light & Power
Company has originated a novel scheme for

waterproofing this vulnerable point. While
the concrete is still green small trenches

2 or 3 in. deep are dug into it at the base

of each leg, and the surface of the steel

carefully cleaned of concrete. After the

base has set, these trenches are filled with

an asphalt compound, mixed so that it will

not crack in cold weather and will not melt

in a hot sun. If care is taken in pouring

these joints, they can be made so tight that

water cannot collect in them against the

surface of the steel.

JACKET AT LEFT MADE TO GRIP CAST-IRON COLUMN CARRYING 300-TON LOAD



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

General Celebrations Mark Formal

Opening of Dalles-Celilo Canal

A series of celebrations and festivities last-

ing an entire week'Was staged throughout the

Columbia River Basin during the dedication

and formal opening of the Dalles-Celilo CanaL
A fleet of river boats passed down from Lewis-
ton to Astoria, touching at intermediate points

on the way and participating in the celebra-

tions, which included barbecues, parades and
speeches by pioneer navigators and by men
prominent in political, professional and busi-

ness life.

The Dalles-Celilo Canal was described in de-

tail in the Engineering Record of March 14,

1914, page 296. Water was first admitted to

it for test purposes on April 7 and was
allowed to remain for about a week. Some
few slight leaks developed in the concrete

lining and had to be repaired. On April 20 it

was again filled and on April 28 the first boats

were passed; one bound downstream for Port-

land and the other upstream for Lewiston.

The canal opens the river to light draft ves-

sels as far upstream as Priest Rapids on the

main river above Pasco, and to Lewiston on
the Snake River, the latter point being 500
miles from the Pacific. It is about 8V^ miles
in length and overcomes a fall varying from
about 82 ft. at low water to 45 ft. at high
water. The cost of the work was almost
$5,000,000.

existence for many years, but a dead letter

until New York City recently brought a case
against the Greenwood Cemetery Company
and established a precedent of such value, at

Completion of Lock 17 Makes War-
rior River Navigable

On May 13, almost simultaneously with the
opening of the Dalles-Celilo Canal in the ex-
treme Northwest came the celebration in the
Southeast of the completion of another exten-
sive canalization project, the improvement of
the Warrior River in Alabama. By the com-
pletion of Lock 17, below the junction of the
Mulberry and Locust forks, navigation is

brought 500 miles to the mineral district

around Birmingham. The improvement is

stated to have cost $11,000,000.

Pennsylvania Law Holds Individual

Responsible for Fire Damage
The Governor of Pennsylvania has signed

a bill which fixes upon individuals and cor-
porations financial responsibility for damage
and expense caused by fires due to negligence
or violation of fire laws and ordinances. This
law resembles the New York State law, in

Head of Pearson Engineering Cor-

poration, Ltd., Who Was Lost
with the Lusitania

FRED STARK PEARSON

least, that one offender has already paid a
bill rendered him' for the cost of putting out
a fire.

Silting to Be Tried at Cedar River

Dam
The majority of members of the city utili-

ties committee of the City Council, Seattle, on
May 4, approved a resolution directing the
board of public works to make plans and
specifications for silting the new masonry dam
at Cedar Falls, in an effort to prevent seep-
age. In so doing the committee went over the
head of City Engineer A. H. Dimock, who
recommended to the council an appropriation
of $25,000 to cover the cost of drilling more
test pits in the north bank of the Cedar River
to ascertain if a curtain or wing wall is

feasible.

Three American Engineers

Lost in Lusitania Disaster
Dr. F. S. Pearson, A. L. Hopkins and Linden

Bates, Jr., on Torpedoed Cunard Liner

The sinking of the Lusitania, May 7, caused
the death of at least three American engineers
—Dr. F. S. Pearson, consulting engineer, of
New York, and one of the leaders in the field

of foreign hydroelectric development; Lindon
Bates, Jr., consulting engineer and author of
works of a technical nature, and Albert L.
Hopkins, a civil engineer and president of
the Newport News Shipbuilding Company. It

is supposed that Scott Turner, a civil engineer
of Lansing, Mich., was also lost, as nothing
has been heard from him and he is supposed
to have boarded the ship at the last moment.

Dr. Pearson and Mr. Hopkins were cross-

ing to Europe on business along their respec-
tive lines. Nothing is known of their actions
from the moment the ship was struck to the
time she went down. Mr. Bates' trip was in

connection with the work of the Commission
for Relief in Belgium, of which his father is

vice-chairman, as noted in this Journal, April
24, page 538. Soon after the ship was struck
he went below in a vain effort to find the chil-

dren of some friends and returned to the deck
shortly before the boats pulled away. When
last seen he was standing on the deck, having
just given to a woman passenger the life belt

with which he had provided himself.

Dr. F. S. Pearson

Dr. F. S. Pearson was born and educated
in this country and developed from here the
beginnings of his large engineering business,
which came to be international in scope.

Although he still kept a home at Great Bar-
rington, Mass., where he had an estate of
12,000 acres, much of his time for the last few
years had been spent in England, where he
had homes in Surrey and in London. It was
necessary for him to be in England a great
deal because of the large English interest in

properties with which he was connected in

Mexico, South America and Spain. Until Dr.
Pearson arrived here in April he had been
in this country for two years. One of the
objects of his trip was to consider plans for

the Denver & Salt Lake Railroad, of which
he was chairman of the board of directors.

The improvements contemplated for that prop-
erty include electrification, or the construction

of an extensive tunnel or a combination of in-

clined railroads and tunnels for use during
the next few years until easier money condi-

COMPLETBD DALLES-CEULO CANAL OPENS WATERWAY FROM PACIFIC OOBAN TO LEWISTON, IDAHO, 500 MILES INLAND
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tions permit the electrification which is de-

sired eventually. Dr. Pearson was returning

to Europe to meet security holders of the Bar-

celona Traction Light & Power Company, Ltd.,

and make final arrangements to continue con-

struction. This company has completed one

ot' its large power plants and the transmis-

sion lines and is in partial operation. It has

constructed canals, dams and other hydraulic

works, and the future developments outlined

are to reach as large a total as the combined

output of the plants at Niagara.

Dr. Pearson was bom at Lowell, Mass., on

July 3, 1861. He was graduated from Tufts

College. In 1879 and 1880 he was instructor

of chemistry at the Massachusetts Institute

of Technology. From 1883 to 1886 he was
instructor in mathematics and applied me-

chanics at Tufts. For the following two years

he was a mining engineer, operating in the

United States and Brazil. In 1888 he was
manager of the Somerville (Mass.) Electric

Light Company and later served successively

as chief engineer of the West End Street Rail-

way of Boston, the Dominion Coal Company
and the Metropolitan Street Railway of New
York. During his service with the last named
company he constructed the underground con-

duit system. The wide extent of Dr. Pear-

son's later enterprises is shown by the fact

that he was president and a director of the

Mexico Tramways Company, the Mexican

Light & Power Company, Ltd., the Mexico

North Western Railway Company, the Rio de

Janeiro Tramway, Light & Power Company,

and the Barcelona Traction, Light & Power

Company, Ltd. He was also a director of the

Sao Paulo Tramway, Light & Power Com-
pany. Dr. Pearson was a member, among
other societies, of the Institution of Civil En-

gineers of London and of the American So-

ciety of Civil Engineers.

Albert L. Hopkins

Albert L. Hopkins was graduated from
Rensselaer Polytechnic Institute in 1892 and

served for a few months as draftsman in the

offices of Holabird & Roche, architects, of

Chicago. In November of that year he was
appointed computer and estimator in the

Bureau of Construction and Repair of the

Navy Department at Washington, D. C, which

position he held for eighteen months. In 1894

he was transferred to the office of the super-

intending constructor at Newport News, where
he was stationed until 1897, when he was as-

signed to the Graduate School of Naval Archi-

tecture at the U. S. Naval Academy, Annap-
olis, as instructor and lecturer on naval archi-

tecture and ship construction.

At the outbreak of the Spanish-American.-;

War in 1898 the officers and students -of this

school joined the fleet and Mr. Hopkins was
assigned to the naval station at Key West,

where he had charge of all the construction

and repair work done for the blockading fleet

operating in Cuban waters. In August of

that year he entered the service of the New-
port News Shipbuilding Company as personal

assistant to the general superintendent of the

shipyard. In 1909 he was appointed assistant

general manager of the company and, in 1911,

mamiger. He was elected vice-president and
chief executive officer of the company in 1912

and president in 1914.

Lindon Bates, Jr.

Lindon Bates, Jr., was graduated from
SheilSeld Scientific School, Yale University, in

1902,' and after a year spent in post-graduate

work in mining engineering became associated

with his father in preparing estimates and
bids -for dredging work in Bengal, India. In

1904 he became vice-president of the United

States Engineering Company and made a

atody of the canal site on the Isthmus of

Panama. In 1905 he represented Goedhart &
Bates at Galveston on raising the grade of

2, sq. miies of that city and, in 1906, became
Connected with the Empire Engineering Cor-

poration as assistant superintendent on New
York State Barge Canal work. After a short

interval he was promoted to the position of

assistant to the president of the corporation

and had general oversight of all its work. He
was the author of several technical works and

papers, among them being "The Loss of Water
in New York's Distribution System," pub-

lished in 1909, and "The Russian Road to

China," published in 1910.

in the late fall it is thought that a leak de-

veloped which drained it. The presence of

snow all along the collapsed portion probably

has a close connection with the cause of

failure. The collapsed section began at Sta.

5 at a quite decided change of grade.

Wood-Stave Siphon Collapses on

Belle-Fourche Project

By EDWARD A. SMITH
U. S. Reclamation Service, Newell, S. D.

An investigation last month of excess seep-

age in the region of the Deer Creek wood-
stave siphon on the Belle Fourche project of

the U. S. Reclamation Service revealed the

collapse of about 500 ft. of the pipe. For
100 ft. each way it was found to be badly dis-

Goethals to Speak at Johns Hopkins

Dedication

Major-General Goethals, U. S. A., will speak

at the dedication of the new engineering build-

ing at Johns Hopkins University, in Balti-

more, May 21.

Way Cleared for Marginal Railway

at Jersey City

Legislation has been put through which will

permit Jersey City to build a marginal rail-

. li,. tir-J I'^^ER CREEK WOOD-STAVE SIPHON COLLAPSES FOR A DISTANCE OF 500 FEET

torted, the horizontal diameter being increased

about 1 ft.

The siphon, built in the fall of 1914, was
on one of the important laterals. It was 60

in. in diameter and 1750 ft. long and, with a
difference of elevation of 6 ft., carried about

150 sec. -ft. The staves were 2% -in. Douglas
fir from 10 to 16 ft. in length. The banding
consisted of %-in. rods spaced 10 in. center to

center. The excavation and laying were done
in favorable weather but snow fell and drifted

when the backfilling was about half finished

and was not removed. The pipe was covered

about 2 ft. for its whole length and the great-

est head was 25 ft. The pipe had been tested

before backfilling and no leaks were observed.

Close inspection was given the staves and the

construction. The soil is Pierre clay or

gumbo.
The lateral supplied an area which was

about to be opened for settlement and repair

was begun at once. Almost all of the staves

and bands were recovered in good condition.

On re-excavation the trench showed about 8

in. of snow and it was noticed that the snow
was found where the pipe had failed. The
backfilling is being well tamped. It is ex-

pected that the siphon will be ready for service

about June 1.

It is believed that the failure was from
outward pressure. Although the pipe was full

way connecting all of the trunk-line railroads

entering the city. This has been accomplished
since January, when F. Van Z. Lane, con-

sulting engineer. New York City, made a pre-

liminary report on the subject to the Jersey
City Chamber of Commerce. Mr. Lane states

that the parties affected by the project are
practically unanimous in support of it, and
that he fully expects construction to be started

this summer.
Briefly, the plan is for the city to build a

low-priced belt line as near the waterfront as
possible. If, as is expected, a private corpora-
tion will undertake to operate the road the

city will lease it; otherwise the city will oper-

ate it. In order to keep the cost down it is

proposed to occupy the city streets at grade.
Electricity or some other comparatively in-

offensive motive power will be used. The road
is for purely industrial and local purposes,

and is in no way intended to replace the gen-

eral yards of the individual railroads.

The law recently passed by the New Jer-

-sey Legislature allows the city to spend $500,-

000 per year in the construction of the road.

The total estimated cost is $1,500,000, but it

is considered entirely feasible to build the line

in sections. The next step to be taken is to

submit a definite route to the Board of Pub-
lic; Utility Commissioners. It will also be

necessary to submit to that body details as to
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the type of construction and the financial

plan.

Mr. Lane thinks the route cannot deviate

much from that shown in his preliminary re-

port, which is as follows : Beginning at a point

on the New Jersey Junction Railroad (a part

of the New York Central system) between the

Delaware, Lackawanna & Western and the

Erie Railroads, this being the only point

where the New Jersey Junction is at grade,

the line runs east to Henderson Street, the

last street not brokeh up by railroad yards;

continues south on Henderson Street to First

Street, where it swings east to Warren Street

to afford a better crossing with Montgomery
Street, the city's main business street; turns
west along the Morris Canal, and finally

swings back to the south and east to a junction

conflict between the city departments inevit-

able and increases the cost to the taxpayer by
$500,000 a year. He claims that it destroys
the efficiency of the Tenement House Depart-
ment, the only agency that in the past has
stood between the unscrupulous among the
builders and landlords and the welfare of
more than three million people.

Connaught Bridge at Vancouver
Damaged by Fire

Another serious bridge fire occurred on the
morning of April 29, when about 700 ft. of
the Connaught bridge at Vancouver, B. C,
was burned, one span being completely
wrecked. According to information from
F. L. Fellows, supervising city engineer, the

Detroit Bridge to Be Replaced on

Same Site

Latest advices from City Engineer R. H.
McCormick of Detroit state that the plan to

construct a temporary wooden bridge to Belle

Isle to replace the bridge destroyed by fire,

as described on page 599 of last week's issue,

has been abandoned. The $100,000 appro-
priated for that purpose will be used toward
the erection of a new bridge on the old site

as soon as plans can be prepared, utilizing the

present masonry, which was practically un-
injured. Bids have been received for clearing

away the debris from the river channel. The
Board of Supervisors killed the proposal to

build a temporary bridge.

The cause of the fire is still in doubt, but

FIRE WRECKS ONE SPAN OF CONNAUGHT BRIDGE FLOOR AND PAVING OF CONNAUGHT BRIDGE IN FLAMES

with the Central Railroad of New Jersey at

Claremont Station. Several branches are con-

templated, including one to the only city-owned
dock, at Morgan Street.

Mayor Vetoes Lockwood-EUenbogen
Bill on Building Inspection

Mayor Mitchel on April 27 vetoed the Lock-
wood-EUenbogen bill which was passed by the

New York Legislature ostensibly for the pur-
pose of simplifying the inspection of buildings
in New York City. His action was based
upon the opinion that the bill would result in

an increase in the nuisance of many inspec-

tions, and cripple the work of the Tenement
House Department. Although in hearty ac-

cord with the proposal to simplify the build-

ing inspection service and reduce the number
of inspections. Mayor Mitchel maintains that
the bill does neither. On the contrary, it

complicates the building inspection service and
increases the number of inspections, makes

estimated damage is placed at about $75,000.
Another fire broke out on the Granville Street
Bridge while the fire on the Connaught bridge
was being fought by the fire companies, and
it is suspected that both fires were of in-

cendiary origin. Only a small portion of the
sidewalk of the Granville Street bridge was
burned in spite of the high wind blowing at
the time.

The accompanying photograph shows the
wrecked portion of the Connaught bridge. This
bridge was only recently completed, is about
one mile long and cost $790,000. The flooring
was of creosoted wood block on plank for the
roadway and creosoted planking for the side-

walks. The fire seemed to originate below the
floor, however, and the firemen on the bridge
found it very difficult to fight the fire under-
neath, so that it finally broke through and
caused the damage shown. A later report
states that on May 3 two other attempts were
made to destroy the Granville Street bridge.
The flames were quickly exting:uished by the
fire department.

the theory generally accepted is that the fire

was caused by coals from an iron wagon
owned by the Municipal Asphalt plant, and
used to heat asphalt-laying tools. The wind
carried sparks from the hardwood fuel to the
Georgia pine sidewalks, which were very dry.
The whole floor system of the bridge was of
longleaf pine treated with creosote, and when
the fire got under the bridge the stringers and
floor plank burnt very freely. The accom-
panying photographs show how complete was
the destruction of the nine 156-ft. spans and
half of the drawspan.

Phoenixville Bridge Totally Des-

troyed by Fire
The old bridge, erected in 1830, spanning

the Schuylkill River at Phoenixville, Pa., was
burned early on the morning of May 9 by a
fire which swept rapidly through the bridge
from the Montgomery County side. The struc-
ture was entirely destroyed, the loss being
estimated at about $80,000. Six members of

I

VIEWS OF SWING. SPAN AND 156-FOOT SPANS OP BELLE ISLE BRIDGE, DETROIT, COMPLETELY WRECKED BY FIRE
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the local fire companies who were fighting the
flames were injured. It is rumored that this

fire was of incendiary origin.

Massachusetts to Spend $2,500,000

on Highways
Governor Walsh of Massachusetts has signed

the bill that authorizes the construction of
new State highways to the extent of $2,500,-

000. The roads will be built in the counties
of Berkshire, Franklin, Hampden, Hampshire
and Worcester, and are to be completed with-
in the years 1915-1918 inclusive.

New Technology Buildings Rapidly

Nearing Completion
The new buildings being erected for the

Massachusetts Institute of Technology are
rapidly nearing completion. They comprise a
succession of buildings increasing in height
from front to rear, as described in the Engi-
neering Record of Nov. 15, 1913, page 48, Cur-

rent News Section, and April 4, 1914, page
393, and are of reinforced-concrete construc-
tion throughout. The accompanying views
show the present Status of the work.

Jamaica Bay Improvement, New
York City, to Be Resumed

Resumption of the work of improving
Jamaica Bay, New York City, was made pos-
sible last week when the Sinking Fund Com-
mission approved the new plan of R. A. C.
Smith, commissioner of docks and ferries, cov-
ering the waterfront and harbor at Mill
Basin, Brooklyn.

Railway Gets Deeds for Large Tract

of Land in Chicago
Deeds to the purchase by the Chicago &

iNorth Western Railway of $528,000 worth of
iland near One Hundred and Eighteenth Street
*nd the Calumet River, Chicago, have just
been recorded. It is believed the land is for the
$4,500,000 grain elevator to be built by the
Armour Grain Company.

Engineers Endorse Chicago Munici-

pal Pier

The committee of engineers asked by the
city of Chicago to investigate the foundations
for the new municipal pier, brought in a ver-
dict that the present arrangement for con-
struction of the pier, whereby the piling pro-
jects 3% to 4 ft. above the water level, was
a safe one. No violations of the building
code were discovered. Col. W. V. Judson,
United States engineer for the Chicago dis-

trict; W. R. Patterson and C. H. Cartlidge,
bridge engineer of the Chicago Burlington &
Quincy Railroad, composed the committee
making the report.

CORNICE AND PARAPET WALL

Highway Association and Research

Bureau to Improve Road Laws
To aid Legislatures in revising road laws

and in framing new legislation a series of
papers dealing exhaustively with existing
legislation in each State will be issued under
an arrangement made by the American High-
way Association with the Bureau of Municipal
Research of New York City. These bodies
will indicate the laws in each State which are
conflicting, obsolete, vague or superfluous, and
will suggest the lines along which simplicity
and efficiency in revision may be obtained.

NEW GROUP SEEN TO BEST ADVANTAGE FROM ACROSS CHARLES RIVER. GREAT DOME NOT YET ERECTED

BAnOITY OF CONSTRUCTION VISUALIZED. TWO PICTURES (>!• SAME BUILDING TAKEN ONE MONTH APART
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Models for laws covering State aid improve-

ments, the use of convict labor, the issuing of

bonds for road construction, the management
of traffic and other related subjects of legisla-

tion will likewise be suggested. Charts will

be used to show variations in practice in the

several States.

Texas Good Roads Association to

Meet August 4-5

The Texas Good Roads Association, to-

gether with the County Judges and Commis-
sioners Association of that State, will hold

a meeting at the Agricultural and Mechanical

College of Texas, Aug. 4-5, as guests of the

college highway engineering department. A
program of addresses together with round-

table discussions of practical value is being

planned for the occasion.

Pennsylvania to Have "Good Roads

Day"
Governor Brumbaugh, of Pennsylvania, has

issued a proclamation fixing May 26 as "Good
Roads Day" in that State. In it he expresses

a desire to stimulate a wider and more intelli-

gent interest in the good roads movement, and
calls upon every able-bodied citizen either to

give one entire day to the improvement of the

local highways or to contribute in money the

wages of a laborer.

John Scott Legacy Medal Awarded
The city of Philadelphia, upon the recom-

mendation of the Franklin Institute, has
awarded the John Scott Legacy Medal and
Premium to Herbert A. Humphrey, of Lon-
don, Eng., and to Alberto Cerosoli of Rome,
Italy, for the Humphrey pump, a device for

raising water by the direct application of the
explosive energy of a mixture of combustible
gas and air. The first installation of pumps
of this type in the United States was described
in the Engineering Record of May 8, 1915,

page 596.

Preparing for Conference on Concrete

Road Building
It is proposed that the Second National Con-

ference on Concrete Road Building be held in

Chicago in February, 1916, and in preparation
for it the advisory committee is now being en-

largfed. It was agreed at the first conference
held in Chicago in February, 1914, that an-
other conference should be held. Details of
arrangements are in the hands of the secre-

tary, J. P. Beck, 208 S. La Salle St., Chicago.

Designate Pan-American Road Con-

gress Day at Exposition
At the meeting of the executive committee

of the Pan-American Road Congress, on May
10, the proposition of the authorities of the
Panama-Pacific International Exposition to

designate Sept. 15 as Pan-American Road
Congress Day was accepted.

Is a Hotel "Operative Property" of

a Railroad ?

In the case of a road used for scenic pur-
poses exclusively, can the grounds and hotel
be considered "operative property" for rate-
fixing purposes? This was the question that
Commissioner Loveland of the Railroad Com-
mission of California was recently called upon
to decide in the case of the Mt. Tamalpais &
Muir Woods Railway. After listening to a
detailed presentation of the facts he inti-

mated that in his opinion this scenic road
must be considered in a class by itself, and
that the hotel and tavern it owns constitute
an operative part of the railroad system.
The values of the Mt. Tamalpais & Muir

Woods Railway, including the resorts at the

terminals on the mountain top and in Muir
Woods, has been established at about $446,000,
and of this amount $105,000 represents the
value of the hotels and their surrounding
grounds.

Nicholas S. Hill, Jr., Elected Presi-

dent of Waterworks Association
Nicholas S. Hill, Jr., consulting hydraulic

and sanitary engineer, was elected president
of the American Waterworks Association at
the annual convention at Cincinnati this week.

Consulting Engineer of New York, Who
Was Elected President of American

Waterworks Association

NICHOLAS S. HILL, JR.

Mr. Hill was graduated from Stevens Insti-.

tute of Technology in 1892 and was engaged '

by the South Side Elevated Railroad of Chi-

cago as mechanical engineer, having super-

vision over the construction of rolling stock.

He attained the grade of chief mechanical
engineer of this company previous to 1893,

when he resigned to return to Baltimore as

secretary of the sewerage commission. In

May, 1894, he was appointed engineer to the

electrical commission of that city in charge
of the building of a subway system for the

police and fire-alarm wires, and later was
appointed chief engineer of the water depart-

ment. In this office his work attracted such

attention as to result in his being offered the

office of chief engineer of the New York City

water department. In this capacity he estab-

lished new standards for pipes and castings

and reorganized the department completely.

Upon retiring from this office he entered private

practice as consulting hydraulic and sanitary

engineer, in New York City.

Proposes National Waterworks

Association
A National waterworks association, con-

solidating the various existing organizations,

was a radical measure proposed by George G.

Earle in his presidential address at the open-
ing session of the convention of the American
Waterworks Association, at Cincinnati, May
11. The convention opened with the Hotel

Gibson ballroom filled to capacity, with a
registered attendance of 650.

An Iowa and a Central States section of
the association have been formed and Allen
Hazen reported the probability of a Cali-
fornia section being organized. Nicholas S.

Hill, Jr., of New York, was elected president
of the association; Leonard Metcalf, of Bos-
ton, vice-president; J. M. Caird, of Troy, N.'

Y., treasurer, and Carleton E. Davis, of
Philadelphia, and Charier H. Rnst, of Victoria,

B. C, trustees.

The next convention of the Association will

be held in New York City.

To Fix Dixie| Highway Route
The location of the proposed Dixie highway,

from Chicagfo to Miami, Fla., will be deter-

mined at a meeting of the Dixie, highway com-
missioners at Chattanooga, Tenn., May 20.

The Commissioners were appointed by the

governors of the seven States through which
the highway is projected. Clark Howell of

Atlanta was elected permanent chairman,.

April 23, and W. W. Marr, Illinois State high-

way engineer, secretary. Advocates of the.

various routes suggested for the highway sub-

mitted data on May 10 to each commissioner
on the route which they favored.

CooleyRetains PositionwithSanitary

District

Lyman E. Cooley still remains as consult-

ing engineer of the Sanitary District of Chi-

cago as the result of a veto by the president

of the board. The action of dismissing Mr.
Cooley was taken during the president's ab-

sence. It was then declared that the president

had no power to take such action and the

veto was referred to the finance committee,

where on May 5 a tie vote resulted. Mr.
Cooley, therefore, retains his position.

U. S. Geological Survey Sends Twelve

Parties to Alaska
The United States Geological Survey is dis-

patching twelve parties to Alaska to continue .

the systematic surveys and investigations that

have been in progress for the last 18 years.

These parties will sail from Seattle this month,

so as to take full advantage of the field sea-

son. All the men needed for the work have

been engaged, and the purchase of horses,

supplies and equipment is well under way.

New York Appropriates $995,000 for

Long Island Marginal Canal

A bill appropriating $995,000 to secure right

of way for a canal connecting the bays on the

south side of Long Island, to be built by the

Federal Government, was passed by the re-

cent New York Legislature, and has been

signed by Governor Whitman. The appro-

priation is contingent on the Federal Govern-

ment taking proper action to make certain the

accomplishment of the work.

City of Buffalo^Must Maintain

Chicago Street Viaduct

That the city of Buffalo must maintain the

Chicago Street viaduct over the Erie Railroad

is established by a recent decision of the Court

of Appeals. The matter was brought to a

decision in a suit to test the grade-crossing

agreement of 1888, under which the earliest

grade-crossing elimination work was carried

out. . The later agreements impose the main-

tenance of the overhead viaducts on the rail-

roads, but under the first arrangement the

railroads paid a larger percentage of the cost,

and the city, the railroads contended, were
bound to maintain the bridges. This decision '

appears to sustain their contention.
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Ask Establishment of State Highway
Department for Wyoming

The press of Wyoming is advocating ihe
immediate establishment of a Wyoming State
highway department. Observation of the re-

salts secured where highway work is under
State control as compared with -county or
township management is said to be at the
bottom of the campaign.

Newburgh Adopts Commission
Government

Newburgh, N. Y., in an election held May
1, adopted a new charter, which provides for
a commission form of city government and a
city manager.

News of Engineering Societies
-The Engineers' Club of Trenton held a spe-

cial meeting. May 3, for the purpose of dis-

cussing with Mayor F. W. Donnelly the Tren-
ton water power and its utilization for power
purposes.

The American Public Health Association
will hold its annual meeting at Rochester,
Sept. 7-10, under the presidency of Prof. W.
T. Sedgwick of the Massachusetts Institute
of Technology.

The Colorado Association of members of
the American Society of Civil Engineers will
hold a meeting in Denver, May 15. J. E.
Maloney, secretary-engineer of the Colorado
Highway Commission, will address the meet-
ing on "Colorado State Highways." A trip
to Pueblo is being discussed. The plan is for
those going from Denver to leave Friday
night, June 11. spending Saturday at the steel
works of the Colorado Fuel & Iron Company,
the plant of the Eliot Frog & Switch Com-
pany and returning that night.

Personal Notes
R. L. Reading has been appointed city engi-

neer of Redding, Cal.

H. A. Perkins has been appointed city engi-
neer of Leavenworth, Kan.

C. D. Shauver has been appointed assistant
State engineer of Wyoming.
John B. Otto has been reappointed city

engineer of Williamsport, Pa.

H. Moseley has been appointed city engi-
neer of Dallas, Tex., succeeding J. M. Preston.

L. H. Brady has been appointed city engi-
neer of San Bernardino, Cal., succeeding F. A.
Smith.

Edwin D. Vincent, construction engineer of
the Board of Harbor Improvements, Los
Angeles, has resigned.

C. W. Anderson has been appointed city
engineer of Centralia, Wa.sh. He succeeds
Stanley Macomber, resigned.

F. H. Villie, city engineer of South Bethle-
hem, Pa., has resigned to engage in private
practice as consulting engineer.

R. O. Hollenbeck has been appointed assist-
ant to H. E. Breed, first deputy highway com-
missioner of New York State.

E. M. Capps, formerly supervising engineei
of harbor improvements at San Diego, Cal.,
has been elected mayor of that city.

Charles S. Hepner has been reappointed
city engineer of Freeport, III. A. C. Dresser
has been appointed assistant city engfineer.

H. B. Cartwright, acting assistant engineer
of the Seaboard Air Line Railway at Jackson-
ville, Fla., has been appointed assistant
engineer.

Col. L. H. Beach, Corps of Engineers,
U. S. A., who has been in charge of harbor
and fortification works at Baltimore, has been
ordered to take charge of the engineering
operations in the Cincinnati district.

E. E. Calvin, vice-president and general
manager of the Oregon Short Line, has been
appointed first vice-president of the Salt

Lake Route, succeeding the late W. H. Ban-
croft. Mr. Calvin entered the railway service

in 1873.

J. B. Hunley has been appointed engineer
of bridges and structures of the Cleveland,
Cincinnati, Chicago & St. Louis Railway, suc-

ceeding O. E. Selby, whose promotion to a
higher grade is noted elsewhere in these
columns.

A. C. Lee has been appointed resident engi-

neer on the new hydroelectric development
work of the Southern Power Company at

Fishing Creek, near Nitrolee, S. C, construc-
tion work upon which, it is expected, will be
started in the near future.

Charles P. Light, field secretary of the

American Highway Association, has been
loaned by the directors of that organization
to the Pan-American Road Congress until the
close of the meeting to be held by that body
in Oakland, Cal., during the week of Sept. 13.

Lamar Lyndon, consulting engineer of the
Austin (Texas) Dam, and Frank S. Taylor,
resMent engineer, have resigned from their

respective offices. The engineering work in
connection with the dam will hereafter be
taken care of by J. G. White & Company, of
New York.

Samuel M. Young, engineer for the Board
of Commissioners of the Port of New Orleans,
has resigned for the purpose of devoting him-
self more closely to his private practice as a
member of the firm of Guerin & Young, con-
sulting engineers, of that city. Mr. Young
asked to be relieved May 1, but was requested
to extend the time to June 1.

J. E. Cassidy, formerly consulting engineer
for the Edison Portland Cement Company, at
Philadelphia, and C. M. Foster, formerly dis-

tnct manager of the same company, have
organized the Foster Construction Company
with main offices in the Kinney Building,
Newark, N. J., for the purpose of engaging in
a general engineering and contracting busi-
ness, giving special attention to the design and
construction of concrete structures of all

classes.

William S. Moore, formerly city engineer of
South Bend, Ind., has been appointed city
engineer of Grand Rapids, Mich. He was
appointed assistant city engineer of South
Bend soon after graduation from Purdue Uni-
versity in 1898 and remained in that office

until 1904, when he became city engineer of
Mi.«hawaka. Ind. In 1910 he returned to South
Bend as city engineer and held that office

I'-til his appointment to the Grand Rapids of-
fice.

Howard W. Holmes, formerly chief of the
Bureau of Highways and Bridges of the city
of Portland, Ore., has been appointed assistant
State highway engineer of Oregon. He was
graduated from the Van der Naillan School
of Engineering, San Francisco, in 1907, and
has been engaged as a civil engineer since that
time, having had to do with water develop-
ment work, highways, municipal work, design
and construction of timber and concrete struc-
tures in connection with irrigation, mining
work and bridge construction.

O. E. Selby, engineer of bridges and struc-
tures of the Cleveland, Cincinnati, Chicago &
St. Louis Railway, has been appointed prin-
cipal assistant engineer with headquarters at
Cincinnati. He was educated at the State
University of Iowa and entered the railw.ay
service in 1885 as a draftsman on the Chicago,
Burlington & Northern. In 1887 he entered
the service of the Illinois Valley & Northern,
and in 1888 that of the Elgin, Joliet & East-
ern. In 1889 he was appointed assistant
engineer on the Louisville & Jeffersonville
Bridge across the Ohio River, and in 1891 be-
came resident engineer on the same work. In
1892 he went to Cuba as resident engineer on
a dock being built by the Spanish-American
Iron Company near Santiago. He entered the
service of the Cleveland, Cincinnati, Chicago
& St. Louis Railway in 1899 as an assistant
engineer, and became bridge engineer in 1905.

Obituary Notes ,.,.

William M. Connell, formerly an engineer

in the department of sewers of Chicago, died

at Albuquerque, N. M., May 8.

Edmund K. Turner, formerly consulting

engineer of the Massachusetts Railroad Com-
mission, died at Brookline, Mass., last week
at the age of sixty-seven. Mr. Turner was a
native of Marblehead, Mass., and was edu-

cated at the Massachusetts Institute of Tech-
nology. He was employed for some years by
the Fitchburg Railroad and later was in con-

sulting practice in Boston. He served as con-

sulting engineer of the Massachusetts Rail-

road Commission for a considerable period.

Civil Service Examinations
Examinations Previously Announced

See Eng.
Date. Record.

May 15—Inspector of construction,

State of New York; sal-

ary $3.50 to $4.50 per
day April 24

June 3—Transitman, Philadelphia;

salary $900 April 24

June 4—Second assistant, salary

$1000; assistant engineer,

salary $4000; Philadel-

phia April 24
June 5—Assistant railroad engineer.

State of Illinois May 8

Business Notes
The Continental Car Company, of Louis-

ville, Ky., has succeeded to the business of the

Continental Car & Equipment Company and
will .continue the manufacture of Continental
dump cars and, also, of mine, quarry and all

types of industrial cars.

The Pennsylvania Drilling Company, of

Pittsburgh, has assumed the business formerly
conducted by the J. A. Brennan Drilling Com-
pany. This is merely a change of names, the
management remaining the same. The office

which was located at Scranton, Pa., has been
moved to the Whitehall Building, New York
City.

The International High Speed Steel Com-
pany, of 478 Pearl Street, New York City,

has almost completed its steel plant at Rock-
away, N. J., which is expected to go into full

operation by the latter part of June. The
products of this plant will include hollow hex-
agon and round rock-drill steels of the "Bull-

dog" brand.

Charles W. Sherburne, head 'of the contrac-

tors and railroad supplies firm of Sherburne
& Company, Boston, Mass., died in Boston on
May 7. Mr. Sherburne was born in Boston
seventy-six years ago and at an early age
entered the employ of the Vermont & Canada
Railroad. Later he was president of the
Armstrong Transfer Company and of the
Star Brass Manufacturing Company, Boston.

Trade Publications
The following companies have recently is-

sued trade literature:

Koehring Machine Company, Milwaukee.
Catalog, 98 pages, illustrated. Describes
Koehring mixers in detail and pictures them
in connection with numerous jobs.

Calumet Steel Company, 208 South La
Salle Street, Chicago. Catalog, 6x9% in.,

64 pages, illustrated. A descriptive discussion

on reinforcing rail-steel bars and their manu-
facture, with some illustrations of modern
buildings reinforced with the Calumet rail-

steel product.

Dominion Bridge Company, Montreal, Can-
ada. Catalog S. 1, 11% X 81/4 in., 104 pages,
illustrated. Contains descriptions and illus-

trations of the shops of the Dominion Bridge
Company and many recently erected steel

bridges, buildings, plants and other steelwork
throughout Canada as constructed by this

company.
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Autoclave Tests

AFTER two years of study of cements

which did and did. not pass the auto-

clave test, the Bureau of Standards has re-

ported it as its conclusion that the high-

pressure steam test is, for practical work
under normal construction, of little value

as a means of determining the ultimate

soundness of the concrete.. The conclusion,

in full, will be found on page 655. Knowing
the experience of the Germans with this

test in the 80's, this conclusion was freely

predicted almost two years ago. Never-

theless, the agitation connected with the

attempt to introduce the test resulted in

benefit to the industry by forcing it to study

even more carefully than in the past the

problems of grinding and aging.

Savings'in Snow Removal

ANTAGONISM at first to a man who
proposed to save New York City thou-

sands of dollars annually in the cost of

snow removal by introducing new methods
in place of the old has gradually given way
to real appreciation of work well done.

No one who reads, on page 640 of this issue,

Commissioner Fetherston's careful analysis

of the results of last winter's campaign for

keeping the streets open to traffic can fail

to be impressed with the remarkable econ-

omies which the present system of handling

the work has effected. With the "snow-

fighting" force the rate of removal per day

last winter increased approximately four

times and the cost per cubic yard decreased

about 75 per cent compared with the aver-

age results over a period of years. The
results are a complete endorsement of Com-
missioner Fetherston's plan.

Another Anti-Trust Triumph

ONCE more the anti-trust laws have
triumphed; the Interstate Commerce

Commission has ordered the railroads to

dispose of their steamship lines on the

Great Lakes. There are some, it is true,

who look at the matter from the selfish

angle of benefit to the shipper, and would
prefer not to tamper with a system that,

as they testify, has been resulting in the

best of service at the lowest rates in the

world. They are even willing to let the

railroads make a little money if the roads
will continue to expedite the movement of

their goods by swift, well-kept vessels and
up-to-date machinery for trans-shipment at

the docks. Fortunately these selfish inter-

ests have not been allowed to dominate the
situation, and the small navigation com-
pany that has not the money, organization
or energy to compete with the low rates
and quick service of the railroad-owned
boats will come into its own—that is,

unless the shippers are so unreasonable as

to send their goods all the way by rail

rather than pay more money for less serv-

ice by water.

Public Speaking Again

COMMENT has been made in this jour-

nal on the value to the engineer of

facility in public speaking. There is no
ground for dissent from the position taken,

but often some striking incident is needed

to carry full conviction. Evidently such

was the case with a Western correspondent,

who recently wrote this journal after at-

tending a dinner at which two United

States senators spoke. No comment is

necessary on his letter. "I do not often

go to hear politicians talk," he writes, "and
after this experience do not think I will

go again for a long time. Neither man
impressed me as saying anything at all

worth while. If engineers got up and gave

as little information as these senators,

supposedly leaders of the nation, they

would be left off future programs of any

engineering society. The lawyer and the

politicians 'get away with it' because they

can string words together, wave their arms
and talk about the broad expanse of coun-

try from the rugged shore of Maine to the

sunny climes of California. When engi-

neers present good ideas but fail to clothe

them in the best of terms they are looked

upon as failures. Now, more than ever, I

am convinced that the engineer should de-

vote a lot of time to public speaking and

to English. He has the ideas and all he

needs to make himself appreciated is a

little course in oratory."

The Question of Canals

AS NEW CANALS are being built at

great cost in different parts of the

country, old ones are succumbing to the

lack of traffic. One of these unprofitable

waterways is the Illinois & Michigan Canal,

which was opened for traffic in 1848, is 96

miles long and cost $13,393,000. Its toll

receipts in 1918, according to a report to

the Legislature of the Illinois Efficiency

and Economy Committee, were $2712, and

the receipts from all sources $28,782, while

its expenses were $49,103. There has been

a fairly steady decline in tolls since 1865,

when they reached a maximum of $300,810.

The cant.1 is being operated from the dwin-

dling fund of the canal commissioners, the

State is constitutionally prohibited from

lending aid, and the locks and dams are so

dilapidated, states the report, that they are

likely to give way to unusual pressure. It

will be protested that the decline in this

canal's business is due to its failure to keep

step with the times, and that the enlarge-

ment scheme now being agitated will re-

store the lost traffic. That is probably true.

but there will be doubters until there has

been more effective operation of scientif-

ically designed barges on such waterways.

On the other hand, the railroad has not

reached its maximum effectiveness, while it

has the decided advantage that improve-

ments may be made in small sections, as

needed. Canal improvement generally in-

volves wholesale reconstruction. These

are factors that must be considered, even

though they are discouraging to canal de-.

velopment.
_,,

• t 'to

An Engineer Needed vy

IN THE REPORT mentioned in the pre-

ceding note it is stated that "the ad-

ministration of the Illinois & Michigan

Canal is largely an engineering problem

and yet there is no engineer attached to the

office in any way," and the report suggests

that "this may perhaps help to explain why,

although thousands of dollars are annually

expended on canal maintenance and repairs,

the general condition of the canal is con-

stantly deteriorating." It seems difficult for

the public to comprehend that the mainte-

nance and operation of public works are

engineering problems almost to the same

degree as their design and construction.

This journal has repeatedly deplored the

practice of allowing costly highways, filter

plants and the like to maintain and operate

themselves. Canals are in the same class.

It is apparent that it must be the constant

endeavor of the profession to impress on

the public that the engineer's functions

are not confined to the figuring of stresses

and the building of the structures, but em-

brace also the maintenance of the works

and their operation.

Pile-Driving Specifications

ALETTER published in this issue em-

phasizes again dangers of ambiguous

or incomplete contracts. In this case it

appears that the contractor had agreed to

drive piles to an indefinite depth, and to

be paid for a length "per foot of pile in

place." The party driving the piles, so it

would appear from the letter, had further

been told by the owner's engineer to buy a

certain length of pile, and had been stopped

by the same engineer from driving the full

length of each pile below the grade from

which the engineer claims the payment

length is measured. A dispute followed.

It hardly seems that after a pile has been

driven to a point at which satisfactory

bearing capacity is developed any con-

tractor in his senses would want to drive

it further, even at the lucrative price of

58 cents a foot. When a pile requires fifty

blows to the inch from a steam hammer

—

and engineers often require driving past

this limit—it takes 10 min. to drive the
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pile 1 ft. To drive it 3 ft. would cost more
than 58 cents in labor alone. Besides

which, in the 30 min. thus lost, the same
crew might have driven two or three en-

tire piles, with a total penetration of many
times 3 ft.

Perhaps the engineer in this case was
not putting a heavy load on the piles, and
stopped driving while the piles were still

going easily. To do this, after taking the

responsibility of requiring the contractor

to buy longer piles than were needed, would

certainly be unjust.

Probably the most common procedure is

for the engineer to give the contractor the

penetration required below cutoff, and let

the latter take the responsibility of buying

piles of the proper length. This is fair,

as it gives the contractor a chance to figure

into his price the material value of his

wasted pile butts. Seldom do contractors

succeed in driving piles without a waste

of from 1 to 2 ft. per pile above cutoff.

It would seem, however, that contractors

should expect some waste and figure it into

the price. Moreover, when pile-driving

contracts of good form are to be had in

plenty, engineers certainly have no excuse

for not specifying that the length to be

paid for was the length driven below cut-

off, if that were the intention.

Where the required length cannot be

fully predetermined, or where piles of vary-

ing length are to be driven, the contractor

is often allowed to bid a material price per

foot for piles delivered, and another price

per foot for piles driven below cutoff. If

this had been done in the present case,

probably the dispute would not have arisen.

Final Report on Philadelphia's Plan

of Sewage Treatment

CONTAINING recommendations for

work involving an expenditure of

$34,600,000, to meet conditions in the year

1950, the final report of the Bureau of

Surveys on the comprehensive plan for the

collection, treatment and disposal of the

sewage of Philadelphia was submitted to

the City Council this week. The project

is on such a large scale that it is possible

at this time to give only a bare outline of

its main features.

Sewage collected by the city's present

system will be intercepted and conveyed by

transverse collectors to three sites where
treatment works will be installed—one on

the Delaware River for the northern part

of the city, one on the Delaware River, for

the southeastern part, and the third at the

mouth of the Schuylkill, for the central

and western parts.

The first method of sewage treatment

recommended at the northeast and south-

west works involves coarse screens, grit

chambers and two-story sedimentation

tanks of the Imhoff type. As the volume

of river water available for the assimila-

tion of the effluent of the works remains

practically the same, while the volume of

sewage produced by the city steadily in-

creases, due to growth in population, it

may be necessary in the future to compen-

sate for this increase in the amount of

sewage by more refined treatment, which

will probably consist in the oxidation of

the tank effluent in percolating filters or

by such other methods as may be approved

at that time.

The treatment of the sewage carried to

the southeast works will consist of coarse

screens, grit chambers, and fine screens.

The effluents of the proposed works will be

disposed of by diffusion in the Delaware

River through submerged outfalls, so lo-

cated that the treated sewage will be rapidly

distributed in the great tidal flow, thus

utilizing to the fullest extent the oxidizing

power of the river.

A definite program has been arranged

for the expenditure of the funds on the

proposed system. There is needed imme-

diately an appropriation of $5,000,000 for

the purchase of land at the sites of the

three proposed treatment works, for the

construction of collecting sewers, and for

the construction of sewage-treatment works

at the northeast site. These works will

protect the Delaware River in the vicinity

of the source of the city's water supply.

It is recommended that subsequent ap-

propriations be made as rapidly as possible

for the construction of the collecting

sewers, pumping stations, treatment works

and appurtenances generally in the order

and for the works designated below:

For collecting sewer and treatment works

for the sewage from the populous district

of West Philadelphia, so as to abate in part

the present pollution of the Schuylkill

River, $5,700,000; for collecting sewers,

pumping stations, extensions to the treat-

ment works and appurtenances for prac-

tically all sewage tributary to the Schuyl-

kill River from the city, $4,800,000—these

works to restore and maintain the Schuyl-

kill River in a clean condition; for collect-

ing sewers which will intercept and convey

to the northeast treatment works, without

pumping, part of the sewage tributary to

the Delaware River and for extensions to

the treatment works, $3,400,000; for low-

level collecting sewers along the Delaware

River front from the northeast treatment

works, with pumping stations and appur-

tenances, for the construction of the south-

east clarification works, and the enlarge-

ment of the existing treatment works,

$3,500,000.

These appropriations for construction,

aggregating $22,400,000, will complete the

system of collectors and provide for the

treatment of all the dry-weather sewage

and the first flush of rainfall. It is esti-

mated that the operation and maintenance

of these works will require annual appro-

priations of $500,000, in addition to which

appropriations of at least $2,000,000 should

be made each year for the construction of

main and branch sewers to keep pace with

the growth of the city.

The collecting sewers recommended are

of a capacity ample for the year 1950, but

before that time it will be requisite that

the treatment of the sewage be carried

to a greater degree of refinement. It is

estimated that the extensions to the works

to meet the conditions of the year 1950

will cost $12,200,000, thus making the total

cost of the completed system $34,600,000.

It is also recommended that there be co-

operation between the States of Pennsyl-

vania and New Jersey so as to secure con-

cordant action for the treatment of the

sewage of communities in these States,

which is discharged into the Delaware

River or its tributaries.

The investigation involved a very large

amount of careful and protracted study,

involving not only experimental work at

Philadelphia, but extensive travel in the

United States and in Europe. Much credit

is due those responsible for the work,

George S. Webster, chief engineer of the

Bureau of Surveys, George E. Datesman,

principal assistant engineer, and W. L.

Stevenson, assistant engineer.

National Waterworks Association

Has Been Proposed

IN advocating a national waterworks

association in his presidential address

before the Cincinnati convention of the

American Waterworks Association last

week, George G. Earl raised an issue which

has been discussed informally for some
time past, but which has never before been

placed squarely before the waterworks field

for a decision. The plan provides, in effect,

for the union of all the waterworks asso-

ciations of America, with as many local

branches and branch conventions and head-

quarters as can be maintained, but with

one national annual convention and one

publication which would contain all papers

covering new matter of general interest.

To those who have followed the American
association's recent activities in forming
local sections in New York and in the

Middle West, Mr. Earl's discussion does not

come as a complete surprise. There has

been a definite campaign for expansion and

its logical outcome could only have been

along the lines proposed at the Cincinnati

convention. But while the movement has

made rapid progress throughout the Middle

West, and there is a probability of its ex-

tension to the Pacific Coast through the

instrumentality of a California section, the

real issue is in the East. Although no

specific mention of the New England
Waterworks Association was made by Mr.

Earl, it is clear that upon the attitude of

this body will depend the completeness of

any project which can really be called na-

tional in its scope.

The situation with respect to the New
England association is entirely different

from any other which has been faced thus

far, because the New England body, far

from being a sectional organization, is na-

tional in everything but name. It has a

large membership beyond the New Eng-
land border and a roster which contains

the names of many of the most distin-

guished members of the profession. It is

on a sound basis financially, issues its own
quarterly journal of proceedings and tech-

nical papers and can point to an unusual

record of past usefulness, particularly with

respect to its excellent committee reports,

some of which embody undoubtedly the

most complete treatment of special subjects

ever undertaken. Particularly among its

older members is the New England asso-
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ciation dearly cherished, and any proposal

for its conversion as a section of the Amer-
ican association would be regarded at first

as nothing short of sacrilege. The case is

analogous, in a way, to the plan advanced

some years ago for the amalgamation of

the Massachusetts Institute of Technology

and Harvard, which met with strong oppo-

sition from a majority of the Institute's

alumni. It is similar also to the present

situation in the highway field, where two
independent national bodies, the American
Highway Association and the American
Road Builders' Association, hold sway.

Past efforts to bring these organizations

together have been in vain, but at San
Francisco this year they will unite in a

Pan-American Road Congress. This move
is significant.

Now that the issue of a single, country-

wide association in the waterworks field

has been raised, it is time for those whose
interests are concerned to weigh carefully

its merits and disadvantages. There is

much to be said in favor of a single asso-

ciation. It would cut in half the time and
expense of attending conventions. It would
reduce the necessity of calling on busy men
to prepare technical papers covering more
or less the same ground for different asso-

ciations. It would co-ordinate committee
work. Certainly it is undesirable to have
two different committees preparing stand-

ard specifications for, let us say, cast-iron

pipe and specials, and it is still more un-

desirable for two such committees to sub-

mit different sets of "standards." It is

true, of course, that certain committees of

the American and New England associa-

tions, dealing with the same subjects, have
co-operated in their work, but it is obvious
that effort could be concentrated more
effectively and time saved by one instead of

two committees. Then, too, it is fair to

assume that one large national organiza-

tion would wield a stronger influence in

moulding public opinion than would two
smaller bodies. When State legislatures

are enacting, or failing to enact, laws

which affect such vital matters as stream
pollution, the powers of State boards of

health, purity of drinking water and pro-

tection of watersheds, and are leaving to

the hands of unskilled and unqualified men
the operation of costly filtration plants

upon which the health of thousands de-

pends, it is of first importance that statutes

be based on sound engineering principles.

There is a large opportunity for a national

waterworks association to make its in-

fluence felt and to direct public opinion into

proper channels.

The first thought which comes to mind
when a national association is mentioned
is that its size would destroy the intimate

personal feature which has been one of the

most valuable assets of the smaller organ-
izations. It must be remembered, however,
that the large body would be composed of

sectional units, each holding its own meet-
ings at regular intervals. These occasions

would offer an adequate means for close

contact among members.
As for the realization of a plan which

will unite the American and New England

associations, it is still too early to make
predictions. Doubtless the matter will be

an important part of next year's conven-

tion of the American association at New
York, where it will be practicable for mem-
bers of both bodies to be present in large

numbers. There is no doubt that the two
organizations are now closer together than

ever before. The recent co-operation on

committee work is an index of a friendly at-

titude and the fact that the New England
association last March waived the payment
of the regular entrance fee for members of

the American association who desired to

join and that the American association ex-

tends similar courtesies, is significant of a

spirit of cordial relationship.

Sooner or later the question of an amal-

gamation must be definitely decided. There
is ample time for thought on this im-

portant matter and in arriving at the

answer petty motives and ambitions must
be cast aside and the outcome must be

founded upon a broad-minded view of the

whole situation, considering only the great-

est good to the profession at large.

Engineers in a National Crisis

CONSIDERING the somewhat menacing
turn affairs are taking, it is a great

pity that the projects already on foot for

at least an informal organization of engi-

neers in behalf of National defence has not

been pushed further along. It is to be

hoped that the present crisis will be passed

without actually coming to open hostilities,

but it is reasonably certain that a situation

has developed which makes it desirable to

know where one might find an organized

body of trained engineers in case their

services were to be needed. Hardly a

single branch of engineering fails to find

its work set for it in actual or impending

hostilities. Civil engineers, who are pos-

sessed of a reasonable degree of initiative,

can be turned into military engineers very

quickly, and chemical, electrical and mining

engineers will find themselves working

overtime if there be any real trouble.

The pity is that the plans, already par-

tially formed, were not carried out a year

or two earlier, so that a big organization

would be available in case the course of

events should unfortunately lead to other

than a peaceful ending. During the Span-

ish War a small body of skilled engineers

was hastily gotten together to assist in

submarine mining work and did sterling

service at several points along the coast.

It was quickly and efficiently organized,

yet under other circumstances it might

have been needed acutely before even the

short time elapsed in which it was ready

for service. The experience of that emer-

gency showed that it is perfectly possible

to get together for this particular work a

highly effective force from material at

hand. The same would be true of other

branches of engineering, and it certainly

is time to push the projects which already

have been forming, so that the country

may not be caught unprepared again, even

if it should pull through the present diffi-

culty with no serious results.

Action along this line is the more im-

perative because the present European
war again demonstrates what has already

been obvious, that a war of the most for-

midable character may break out within
so short a time as to give absolutely no
warning sufficient to do any preliminary

work of organization. The conflict which
began last August started with barely a

week between locally strained diplomatic

relations, promising a peaceful solution,

and actual war. Everybody knows in what
a shocking state of unpreparedness the

United States was found in 1898, and
those who are well informed know only too

well that it is not now in much better

condition.

One of the weakest points* of our par-

ticular Government is the difficulty of deal-

ing with a sudden and dangerous emer-
gency, especially when Congress is not in

session. There is no provision in our Gov-
ernmental system for any intermediate con-
dition between placid peace and open hos-

tilities. The Executive has, in a somewhat
vague form, very large powers, but these

cannot be efficiently exercised until war
actually breaks out and even then at some
inconvenience. Active precautions against
being caught unawares by a declaration of

war are extremely difficult. In 1898 the
situation was relieved by a big appropria-

tion and authority to use it, but, even so,

everyone will remember the scandalous

wire-pulling and dickering and unloading
of worthless material, which took place in

the weeks preceding the declaration of war,
due to the fact that many things had to be
done by indirection with all the organiza-

tion still on a peace footing.

There is a great deal to be said for the

German scheme of a specific recognition

of impending danger, placing things auto-

matically in condition for prompt and thor-

ough action. In case of real danger a

chief executive with the courage of his

convictions could, and probably would, do

a good deal on his own initiative, yet he
would be greatly handicapped by lack of

formal recognition of the propriety of his

acts. Certain necessary things he could

only do by declaration of martial law,

which certainly creates an inconvenient

situation, especially when diplomacy is still

active in trying to reach a peaceful solu-

tion of existing difficulties. There is real

need of well defined means for taking up
the necessary work of defence without go-

ing to this length, and this applies particu-

larly to proper organization of auxiliary

forces such as a trained body of engineers.

In 1898 the engineering force which was
actually organized was enlisted wholly by
private initiative and put into service,

so to speak, by subterfuge, since there

was no law under which it could have

been properly mustered in at the time

when it was really needed and actually

got to work. It is assuredly undesir-

able to get caught again in the same
way, and, while a peaceful solution of all

questions now pending may fairly be an-

ticipated, a proper organization of engi-

neers to take a hand if need be is highly

desirable.
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Methods Introduced in New York Last Winter Cut Cost

and Increased Speed of Snow Removal
Record Shows Saving of 75 Per Cent and Quadrupled Rate of

Cleaning When Compared with Averages Over Period of Years

TWO FORCES were employed by the city

on snow work in New York last winter:

the "snow-fighting" force, organized and
managed directly by the Department of

Street Cleaning and the "snow-removal"
force, operated by contractors. The snow-
fighting force was rather a novel addition to

previous practice, in which removal by
trucks was the only system in operation.

A summary of results secured by com-
parison with previous records shows:

(A) On truck-capacity basis of removal.

Rate of removal per day last winter in-

creased 4.71 times and cost per cubic yard
decreased 77.3 per cent, compared with
average results between 1907-1914.

Rate of removal per day last winter
doubled, compared with the best previous

record (1914) and the cost per cubic yard
decreased 67 per cent, compared with the

lowest previous record (1908).
(B) On area basis of removal (area street

surface multiplied by depth of snow), con-

sidering only the "snow-fighting" force:

Rate of removal per day last winter in-

creased 3.35 times and cost per cubic yard
decreased 80 per cent, compared with
average results between 1902-1907.

Rate of removal per day last winter
doubled and cost per cubic yard decreased

75 per cent, compared with best season's

record (1906-1907).

The Saving

The increased speed of removal and re-

duced unit cost should be credited to the

new method of snow fighting, using sewers
for disposal.

It was necessary to work on three storms,

with a combined fall of 22.4 in., and the

total cost for the winter was $523,892. If

all snow in 1914-1915 had been handled by
contractors' trucking forces alone, the sea-

son's work, at the lowest previous contract

rate ($0,367 per cubic yard in 1907-1908),

would have cost $1,584,882.

Weather conditions after the snow
storms, however, were favorable for disper-

sal by melting, yet as a matter of conserva-

tive judgment, there is little doubt that the

new system saved the city at least half a
million dollars and spared the Commissioner
of Street Cleaning the usual unintelligent

criticism.

Snow Fighting

The snow-fighting force consisted of

emergency laborers working under sweepers
as gang leaders, supervised by regular of-

ficers of the department. About 40,000 men
registered for the snow-fighting force in

November and December, 1914. Cards were
made for the emergency laborers and sorted

according to police precincts. Cards were
likewise provided for all regular employees
of the department and for other city em-
ployees drafted for snow-fighting work. All

cards were sent to the various police sta-

tions, ready for distribution by patrolmen.

The responsibility for starting snow-
fighting work involved the exercise of judg-

By JOHN T. FETHERSTON
Commissioner of Street Cleaning, New York

ment in determining whether or not the

snowstorm warranted action costing ap-

proximately $50,000 per shift. Between
December, 1914, and April, 1915, there oc-

curred nineteen separate storms, starting

with or accompanied by snow and sleet.

Practically all of these were of an uncertain

character, with weather indications gen-

erally pointing to a rise in temperature, fol-

April snowfall in the history of the local

Weather Bureau—10.2 in. The call for au-

tomobile snow-plows was sent out at 1 p. m.,

April 3, and the call for emergency laborers

at 3 p. m. Three shifts of emergency labor-

ers worked continuously from 3 p. m. until

10 p. m. of the succeeding day, which was
Easter Sunday.
The time allowed for calling out, assign-

SNOW PLOW ON MOTOR TRUCK QUICKLY OPENS STREETS TO TRAFFIC

lowed by rain or warmer weather, so that it

was not feasible to start snow fighting when
the storm began. This condition resulted

in some delay in beginning work on three

storms, but was repaid by the fact that no
mistakes were made in starting unnecessary
work.

Three Working Storms

Of the three working storms, the first be-

gan on Feb. 1 with rain, turning to sleet

about 9 p. m., and followed by falling tem-
perature and the formation of ice on the
pavements. The storm continued until 6.35

p. m. of Feb. 2, during which time 1.9 in.

of sleet and 0.5 in. of snow accumulated.
Word was sent out to call the snow-fighting
force at 12 m. of Feb. 2, and one shift

started, finishing at 1 a. m. on the 3rd. On
Feb. 3 and 4 another snowfall, amounting
to 2 in., made the total depth of snow, ice

and sleet on the ground 4.5 in.

The second working storm began at 5.25

a. m., March 6, and continued until 10.02

a. m. of March 7, during which time 7.7 in.

of snow fell. The call to work was sent out

at 8 p. m., March 6, and two shifts of emer-
gency laborers were employed.
The storm of April 3 was entirely unex-

pected and made a record as the greatest

ing and actually starting snow-fighting work
throughout the Boroughs of Manhattan,
The Bronx and Brooklyn was four hours,

and the results indicated that it was feasi-

ble to turn out all men who reported within

the time limit set. For the storm of Feb.

1, 12,518 emergency laborers were provided

with badges, tickets and equipment, and at

work on the assigned areas within four

hours. The storms of March 6 and April

3 occurred on Saturday afternoons, and it

was not possible to get a full quota of emer-

gency laborers, but in each instance about

9,000 men were actually at work within four

hours after the word was sent to the Police

Department.
In spite of the unemployment situation in

New York City during last winter it was
not possible to secure the required number
of emergency laborers on snow work. For
example, on the storm of April 3 three shifts

of 12,000 men each were required, and only

21,000 men in all were secured, thus leaving

15,000 vacancies.

Bonus Payments

In order to attract labor the city offered

30 cents per hour for work while the storm

was in progress and 40 cents per hour for

the laborers and squad leaders finishing
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Table 1

—

Preliminary Estimate of Areas Which Could Be Cleared by Sewer Disposal and Areas Actually Cleared by This Method in Three Storms

f Preliminary Estimate ——

—

n

Street area with Street area with Street area useless, , Area actually cleared by sewering ,

good sewers (a) doubtful sewers (b) sewers or no sewers Storm of Feb. 1-3 Storm of March 6-7 Storm of April 3
.\ . A . . A . . A A A

r \ r^ % r \ f ^ ' % t i

Total street Per cent Per cent Per cent Per cent Per cent Per cent
area for snow of total of total of total of total of total of total

fighting, street street street street street street
Boroiigh Sq. yd. Sq. yd. area Sq. yd. area Sq. yd. area Sq. yd. area Sq. yd. area Sq. yd. area

Manhattan 12,830,851 5,203.814 40Vi 6,301,034 41% 1,326,053 10% 3,084,780 24 7,818,066 61 7,797,393 60%
Brooklyn 10,213,861 3,829,544 37% 6,158,433 60% 225,877 2% 659,000 .«6>A 5,390,874 52% 7,747,420 75%
The Bronx 3,154,605 630,921 20 2,208,223 70 315,461 10 749,427 -23% 1,287,005 40% 643,636 20^4

26,199,317 9,664,279 14,667,690 1,867,391 4,493,207 14,495,945 16,188,449
Averages 37 56 7% 1714 55% 61%

(a) Sewers with 2-in. depth of normal flow, (b) Sewers with less than 2-in. depth of normal flow.

their assignments within the time set. Only
thirteen squads were able to complete the

work and earn the bonus during the season.

In the first storm the snow weighed 36 lb.

per cubic foot, and the allowed capacity per

pan-scraper load, 4 cu. ft., was actually re-

duced to about 1 cu. ft. in. practice; thus no
snow squads were able to complete the re-

deemed susceptible of snow disposal by
sewers with the street area actually cleared

by sewering during and after each of the

snowstorms.
As the work during the progress of the

March and April storms was performed on

Saturday and Sunday, the ordinary flow of

sewage, especially in the manufacturing and

USE OF SEWERS IS AN
IMPORTANT FACTOR
IN SNOW FIGHTING
IN NEW YORK

snow-fighting force, combined with contract
snow removal. It should be noted here that
the 1915 work is reduced to a truck-load
basis, but as sewered snow was not
measured by truck loads, an* allowance of
50 to 65 per cent shrinkage was made on
the area and depth of snow cleared by the
snow-fighting force. This shrinkage was
based upon Weather Bureau reports and a
comparison of time of removal, snowfall and
truck capacities. It represents the best data
available in reducing the quantities to a uni-

form basis.

To secure a more direct comparison of

quired task. The snow fur the .second storm
was likewise very dense, weighing 29 lb. per
cubic foot, but greater progress was made
through the experience gained in the pre-

ceding storm, and thirteen squad leaders in

charge of 117 men were able to complete
their task within the set limits. In the

storm of April 3 work was not started until

a large amount of snow had accumulated on
the streets, and the rate of snowfall for the

greater part of the storm was nearly 1 in.

per hour. The weight of snow was 11 lb.

per cubic foot, which was about the average
weight used as the basis for assigning tasks.

During this storm none of the leaders

earned a bonus for cleaning their routes

within the required time.

It was apparent that the bonus plan did

not prove entirely successful, yet there is no
doubt that the effect was to secure more
work from emergency laborers than if no
bonus method had been in operation.

Use of Sewers

Only two bona-fide cases were reported
where disposal of snow in sewers flooded

cellars, and the difference in elevation be-
tween the sewer and the cellar in these in-

stances was so slight that flooding might
have occurred during a heavy rainstorm.
So far as is known at this time only slight

damage was done to the sewer manholes,
due to cartloads of snow causing washed out
masonry joints and minor breakages.
The department estimated last December

the area of streets containing sewers suit-

able for disposal of snow by the snow-fight-
ing force. Table 1 compares the street area

END DUMP CARS DIS-

CHARGE LOADS DI-

RECTLY INTO MAN-
HOLES

business districts, was at a minimum, and
water from hydrants was used to supple-

ment the sewage flow. It was estimated

that about 40,000,000 gal. of water was used

in this way.

Statistical Results

Table 2 compares this season's work with

the average of six preceding years of snow
removal and includes the results of the

the snow-fighting work, records of snow re-

moval on the area system, which took no ac-

count of shrinkage, were compiled and are

summarized with the snow-fighting record

of 1914-1915 in Table 3.

Snow-Plows

In addition to the horse-drawn snow-

plows used to open roadways, twenty-six

plows, fitted to commercial auto-trucks, were

Table 2

—

Comparison of Snow Removal Work on Truck-Capacity Basis

Number Depth of
of working Total

working storms. Days yardage Cost per
Winter storms inches worked removed Total cost cu. yd.

1907-1908 4 23.0 45 1,125,447 $413,556 $0,367
1909-1910 3 30.0 44 1,873,236 1,405,628 0.75
1910-1911 5 23.7 46 2,625,716 1,470,904 0.56
1911-1912 .: 5 17.7 39 1,590,235 870,389 0.547
1912-1913 1 11.8 8 496,047 245,623 0.495
1913-191 4 3 88.2 « 54_80_.825 2,473^343 0.477

Averages T. 3.5 24il 37^5 2,148^84 1,14 6,574 0^33
i9H0^1S 3 22.4 16 4,818,481 523,892 0.121

Rate of removal,
cu. yd.
per day
25,009
42,573
57,081
40,775
62,006

120,484

57,296

269,905

T.vBLE 3 Comparison op Contract System (1902-1907) in Manhattan vANd The Bronx with Snow
Fighting (1914-1915) in Manhattan, The Bronx and Brooklyn on Area Basis

Depth of
working Total Rate of removal,
storms. Days yardage Cost per cu. yd.

Winter Inches worked removed Total cost cu yd. per day
1902-1903 24.2 24 2,001.114 $452,719 $0,226 83,379
1903-1904 26.6 49 3,901,880 596,897 0.156 79,630
1904-1905! 53.7 66 10,003,795 2,071,700 0.195 160,664
1905-1906 17.8 20 3,592,934 540,043 0.150 179,647
1906-190 7 •• 41.4 54 ^14,681,869 1,757,7 82 0.119 271,886

Averages 82.7 42.6 6,95^6,318 1,083,828 0.156 163,294

1914-1915 22.4 16 8,768,346 271,856 0.031 548,022
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placed in service and used during the snow-
storms of last winter, with generally satis-

factory results, except in the first storm,

when most of the plows were disabled by
the excessive density of the snow and a

coating of ice on the pavements. The cost

per mile plowed averaged $11.28, which
was considerably higher than the estimate,

on account of delays and brftken parts

caused by the first storm.

General Conclusions on the Season's
Work

While it is true that the snowfall was
not excessive and that weather conditions

were much more favorable than in the pre-

doubt that the sewers are not injured if

clean snow is deposited therein while the

storm is in progress.

The basic principle of the snow-fighting

plan, that of starting with or during the

storm and fighting it, proved satisfactory,

though it is probable that with more ad-

verse weather conditions, including low tem-

peratures and a blizzard, it would not be

possible to secure laborers in sufficient num-
bers to work while a storm is in progress.

Yet even conceding this as a fact, there still

remains the possibility of working after the

storm is over, and using the sewers for

snow disposal. It is quite apparent that

speed can be increased and cost can be re-

Boston Proposes to Extend
Eastward Into Bay

Directors of the Port Present Plan to Develop Large

Terminal Tract by Filling from East

Boston to Governors Island

AN AMBITIOUS plan for extending

Boston's port facilities by filling the

flats between East Boston and Gov-

ernors Island, and in a smaller way ex-

tending South Boston eastward along the

main harbor channel, is presented in the

supplementary report recently issued of the

Directors of the Port of Boston. The ac-

companying map is self-explanatory and re-

PROPOSED extension TO PORT OF BOSTON, IF CARRIED OUT, WILL UTILIZE SUBMERGED LANDS OPPOSITE EAST BOSTON

vious winter, yet the general situation in

1914-1915 was not unlike that of the preced-
ing years, except 1913-1914. It has been the
rule in New York that snowstorms were fol-

lowed by a thaw within two or three days
after the storm ceased. This did not occur
in 1914, but it happened after the February
storm in 1915. In the March and April
storms, the snow was practically cleared

from the surface of the pavements before
a thaw set in or rain fell. In downtown
Manhattan after the March and April
storms the roadways were cleared before
the property owners removed snow from
most of the sidewalks.

On the whole, the first year's experience
with the snow-fighting force has been en-

couraging, and with slight modifications the

system will be continued next season. Cer-

tainly the results secured warrant the be-

lief that practically all sewers can be used

for the disposal of snow, including pipe

sewers greater in diameter than 12 in. It

has been demonstrated beyond reasonable

duced by utilizing the snow-fighting princi-

ple with disposal by sewers, and it is all the
more remarkable that this fact had not
been recognized heretofore, as the sewers
have been available in New York ever since

the city existed.

The planning, organization and manage-
ment of snow work were under the general

direction of the writer. Andrew E. Kal-

bach, deputy commissioner, was in direct

charge of the work, assisted by Charles B.

Largy and Charles Mauro, deputy commis-
sioners ; Raymond B. Carver, examining en-

gineer; A. A. Taylor, snow inspector; A. F.

Gunther, general superintendent, and R. W.
Parlin, of the engineering staff of the

Bureau of Municipal Research.

The Extensive New Freight Terminals
of the St. Louis Southwestern Railway (Cot-

ton Belt Route) at Fort Worth, Texas, states

C. D. Purdon, chief engineer, were opened

for traffic May 1.

quires little comment. The extension to

Governors Island would be about 2 miles

long and IV2 miles wide over all, the in-

terior basin being 5000 ft. deep and 1500
ft. wide. Over most of the area the water
is only a few feet deep, and the sand is ex-

posed over a large part of it at low tide.

In order to carry out the improvement
permission must be obtained from both the

State and the United States to change the

pierhead lines. An enabling bill has passed
the Massachusetts Legislature, and a hear-

ing by the Federal Government has been
set for May 25.

Ownership in Great Lakes Steamers
by railroads is prohibited after Dec. 1 by a

recent order of the Interstate Commerce
Commission. The trunk lines affected in-

clude such roads as the Lehigh Valley, which
terminate at the Great Lakes, as well as

those like the New York Central, which have

rail lines paralleling the water routes.
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Consolidation of Country's Waterworks Associations Urged
at American Convention

George G. Earl, in Presidential Address at Cincinnati Meeting, Advocates a National Organ-

ization, Embracing All Existing Waterworks Bodies, to Reduce Wasted Effort and Expense

SMOULDERING unobtrusively for a long

time past, the subject of a national

waterworks association, to replace the exist-

ing separate waterworks bodies in the

United States, was fanned into fiame by
George G. Earl, general superintendent of

the Sewage and Water Board of New Or-

leans, in his presidential address last week
before the thirty-fifth annual conven-
tion of the American Waterworks Asso-
ciation in Cincinnati. While no specific

mention of the associations to compose
the proposed national body were made
it is clear that his remarks place square-

ly before the waterworks men of this

country the issue of an amalgamation of

the American and the New England water-
works associations. . The chief advantages
of such a coalition, Mr. Earl said, would be
to eliminate duplication of committee work,
reduce the time and expense of attending
two conventions, and call for the prepara-
tion of fewer technical papers and reports

by busy men. He argued, in effect, that

therje are two large associations covering
the same field when one could do the work
effectively. That the realization of Mr.
Earl's project is near at hand is doubted by
those best qualified to sense the sentiment
in both bodies. Certainly the indications

are that the result is not to be achieved in

a year or two.

President Earl's Address

Mr. Earl said in part:

"In looking over the volumes of this asso-

ciation's 'Journal,' and journals of other as-

sociations as well, perhaps the most con-
spicuous thing is the scope of topics which
present themselves as allied with and essen-
tial to the present day waterworks practice.

A generation ago an able man might special-

ize in waterworks and reasonably well cover
the field. To-day, a rather modest water-
works outfit demands specialists in several
lines to cooperate in its attainment and its

maintenance and operation. Aside from the
pleasant social intercourse, the greatest
good of this association lies in the lesson of
the necessity of cooperation in any worth
while accomplishment which it brings home
to each of us. It is around this central idea
of cooperation that I shall now speak, in

its application not only to the individual
waterworks plant, but also to this associ-

ation, to the whole waterworks interests and
to the interest of humanity itself.

"Broadly speaking, nothing is worth while
which does not advance the interests both
of justice and of humanity, and any work
undertaken which conforms with these ob-
jects should appeal to the people in whose
interest it is undertaken. Tactful voicing of
this appeal, with clear and candid state-

ments rendered to the public, are essential
to the promotion of that cooperation from
this source without which no work can
prosper.

"Not long ago I had the pleasure of din-
ing with the head of one of the country's
greatest corporations, and, when the oppor-
tunity offered, I asked him what, in his

experience, was the hardest vital thing to

attain in his management of its affairs. His
reply, without any hesitation, was 'to keep
everybody boosting, not to keep them boost-

ing me, to keep them boosting the corpo-

ration—that is easy—but to keep them
boosting one another.' In other words,

effectively, helpfully and unselfishly cooper-

ating.

"The very qualities of great personal

ability and self-reliance, which render

many men of inestimable value, tend in

some degree to destroy in them the spirit

of cooperation and tolerance which are, and
always will be, essential to the team-work,
without which the highest success of great

undertakings can never be attained, and
without which, as their responsibilities

grow, they will find themselves unable to

progress as they might otherwise.

"The organization which has a chief who
cannot learn anything from or give any
credit to his subordinates, and as a se-

quence, or even without this inciting cause,

has subordinates who are working at cross

purposes with their chief and with one

another, is seriously handicapped, not only

in its actual work, but also in maintaining
the public confidence and cooperation which
a united front can maintain, and which is

essential, not only to its well being as an
organization, but also to the well being of

the individuals composing it.

"The great purpose which associations

like the American Waterworks Association

are accomplishing is in obtaining a con-

stantly wider and more effective coopera-

tion in the diffusion of knowledge and the

interchange of ideas looking to the im-

provement of the various factors which
enter into the waterworks practice of

today. The more interested men, and the

more trained men, and the more men, who
desire to broaden themselves in this field

of usefulness, that can be induced to co-

operate to these ends, the better will be

the results.

Duplication of Effort

"Other more or less local waterworks
associations hold meetings and publish

valuable papers and reports which this as-

sociation could profit by, and these associ-

ations in turn themselves could profit

equally by the papers and reports of this

association. Very few waterworks officials

can spare the time or money to attend sev-

eral conventions each year, and relatively

few can belong to two or three associations

and keep up with their papers and reports,

and those who have special experiences or

ideas of value cannot spare the time, or

for one cause or another do not care to re-

peat substantially the same paper to two
or three associations. And when it hap-

pens that standards have to be adopted, or

any general movement is in progress look-

ing to the interest of the whole waterworks
fraternity, the multiplication of unaffiliated

associations is a distinct cause of compli-

cation and delay.

"Many of us belong to and take great

pride in our membership in some of these

associations, but holding to the conviction

that the greatest good is to be obtained by
the broadest possible cooperation, and being

unable to attend more than one conven-

tion we have to forego the pleasure and
profit which we would have in meeting
more of the membership of the other asso-

ciations than attend the conventions of this

association, and therefore lose the oppor-

tunity which might otherwise exist of re-

ceiving from or imparting to' them much
that would be of mutual interest and help-

fulness; while those of our members who
are able to attend several conventions, and
to do their full duty by presenting to two
or more associations papers covering valu-

able contentions in waterworks matters,

are performing a most arduous and unnec-

essary double duty.

A Union of Interests

"There seems, therefore, to be every pos-

sible reason for the uriion of all of the

waterworks associations of America, with
as many local branches and branch conven-

tions and headquarters as can be main-
tained, but with one national annual con-

vention and one common publication of all

papers covering new matter of general in-

terest. A splendid start in this direction

has been made through the present very

liberal conditions and regulations offered

by this association for such consolidations

and three very desirable connections have
already been consummated, with others in

prospect.

"I believe that the best interests of all

waterworks associations demand that this

movement be continued and accelerated,

and the advantages to be gained by all par-

ties of a more prompt and effective co-

operation from such consolidations would
be so great as to warrant the highest effort

and the greatest of mutual concessions.

Fortunately, the relations between these

various organizations have heretofore al-

ways been most pleasant.

"A national waterworks association that

included every existing organization and
reached every waterworks in the country

could do better work and it could, through
its larger membership, make its work count

for more in the obtaining of general public

faith and cooperation in its standards and
suggestions.

Problems Which Need Attention

"The progress which the physical side

of waterworks problems has made, and is

making, speaks loudly and truly of the un-

selfish cooperation which has always ex-

isted and still exists between the allied pro-

fessions whose efforts are responsible for

the advance which by its very momentum
must continue. The end which lags and
which should be given the best effort of

your best minds, however, has reference

more to the matter of water rates and ac-

counts and to the means and relations

which exist in the matter of connections

from the main to the property line, and in-

the matter of the maintenance of such

connection and of the meter which should

exist on each connection."
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Standard Apparatus and Procedure Recom- Z:sTC.7^ri:rTt>^I:i£rZt
meshes per inch in both directions, from
several parts of the area of the cloth.

mended for Sand Analysis
Philip Burgess Suggests at American Waterworks Convention
That Standard Methods Be Adopted by All Sand Users

THAT sand for filters, for concrete ana
for asphalt should be analyzed by the

same standard apparatus and procedure was
the contention of Philip Burgess in a paper
read last week at the convention of the
American Waterworks Association. From
his paper these notes have been abstracted.

It is recommended that standard sieve

sizes rather than the actual size of the sand
grain be adopted, thus eliminating the
phrases "effective size" and "uniformity co-

efficient," which are arbitrary and have no
significance outside of filtration work.
Some of the reasons for the necessity for

standard methods are the increasing de-

mand by engineers for better concrete sand
specifications, the fact that the term "effec-

tive size" is not entirely satisfactory as ap-
plied to rapid-filter sand, and the confusion
on the part of the manufacturers of sieves,

who find it difficult to satisfy the specifica-

tions and requirements of engineers.
The economic features are evident in the

case of concrete where the frequent weak
and ambiguous specifications tend to in-

crease the cost of the work and often to

yield unsatisfactory results. From the fil-

tration standpoint local sands are often
available, but on account of lack of knowl-
edge on the part of the local contractor, or
on the part of the engineers in charge,
such sands are seldom used. In conse-
quence sand is often imported from consid-
erable distance at an undue expense.

Much of the confusion has arisen from
the arbitrary terms used by sanitary engi-
neers, terms which have little or no signifi-

cance to an ordinary contractor or the sand
merchant in the business of sizing sands.

Confusion in Size Standards

Moreover, a further confusion has arisen
from the endeavor to use the actual sizes

of the sand grains rather than the sizes of
the openings in the screens. It was early
recognized and appreciated that there may
be considerable variations in the sieve used
for testing purposes in respect to the diam-
eters of the wires and the spacings of the
mesh. Consequently it was considered that
the nominal spacings of the meshes per inch
were of no consequence in determining the
separation of a sieve. This view of the
matter required a determination of the rela-

tion between the average diameter of the
openings and the size of separation of a
sieve, or more properly the determination
of the actual size of separation of a sieve.

Since few engineers have available the
equipment required to standardize sieves,

the results of analyses have been reported
in many instances in terms of numbers of
meshes or in wires per inch. This method
of expressing results is indefinite and in-

accurate, because wire cloth used in the
manufacture of sieves frequently varies in
the size of wires and number of meshes
per inch.

Within recent years this difficulty has
been appreciated by manufacturers, some
of whom have endeavored to clear up the
matter by producing standard testing sieves
made in accordance with recent standard
specifications and with certain arbitrary
intervals of spacings between the individual

units. By such means it is hoped to fix

definitely the diameter of the openings in

testing sieves. Recently the Bureau of

Standards of the Department of Labor and
Commerce at Washington has adopted
standard specifications covering the manu-
facture of certain testing sieves ; also, when
solicited, this department stands ready to

rate and standardize testing sieves at a
nominal cost with a view of determining
the actual average diameters of the open-
ings.

Change from Sand Grain to Sieve
Opening

The engineering profession should adopt
a standard method and standard apparatus
for making mechanical analyses of sands
and gravels. It is believed also that sim-

plicity and accuracy in reporting the re-

sults would be obtained by revising the

methods commonly used at present to report

such analyses. Possibly that feature which
would tend most to clear up the situation

would be to change the standard of meas-
urement from the size of the sand grains
to the size of opening in a sieve. In view
of the fact that the coarser testing sieves

such as are required for sand analyses can
now be obtained with wires of very nearly
uniform sizes and accurate spacings in both
directions, it follows that such sieves will,

within reasonable and sufficient accuracy,

contain openings of certain definite sizes.

One of the diificulties to be encountered
in such a change of standard would be to

compare previous analyses with present or
future requirements and conditions. Some
years ago, at Philadelphia, a great many
tests were made to determine the sizes of
separation of two nests of sieves; also, to

determine the relation between such sizes

of separation and the diameters of openings
in the screens. The average ratio of size of
separation to size of opening was found to

be 1.10 and was a constant within the limits

of accuracy which can commonly be secured
in making a mechanical analysis of sand.
Some of the finer sieves examined con-

tained twilled cloth and not plain woven
cloth. The average ratio of the size of
separation of the twilled cloth to the aver-
age diameter of the openings was found to

be 1.18. This comparatively large ratio of
separation to diameter of opening in such
sieves has been stated to be one reason
why there is no constant relation between
the diameter of opening and the separation
of a sieve. As a matter of fact, however,
no difficulty need be encountered in obtain-
ing plain woven wire cloth, even for the fine

sieves, so that a nest of sieves may readily
be obtained with a practically constant ratio
of sizes of openings to sizes of separations
throughout.

In determining the relation between the
separations and openings in the sieves at
Philadelphia, there were counted more than
250,000 sand grains and the work extended
over a period of two months. The sieves
were rated and re-rated until the curves of
analyses obtained by examinations of the
same sample of material by the two sets of
sieves coincided throughout their entire
length. Great care was taken, also, to se-

HOW TO HELP" THE SAND CONTRACTOR

Attention is drawn to the marked differ-

ences in engineering specifications and re-

quirements for the preparation of sands
used for filtration purposes. Frequently
such specifications are limited to an ex-

pression of the maximum and minimum
effective size and maximum and minimum
uniformity coefficient. These terms mean
nothing to the ordinary contractor who
must furnish the material. It is obvious
that the whole question of obtaining satis-

factory material would be very much sim-
plified if the specifications would read that

a satisfactory sand would be one which con-

tains not more or not less than certain

specified quantities as separated by certain

standard sieves. Such standard sieves

would be available for the contractor, or
manufacturer of the material, as well as for

the engineer in charge of the work, who,
under present circumstances and conditions,

has the matter almost entirely in his own
hands. This is true in regard to specifica-

tions for sand required not only for filter-

ing material but also for any other purpose.

It is significant that the difficulties of the

present situation are appreciated by some
of the manufacturers of screens and testing

sieves who have, in some cases, in their

trade publications, gone into a discussion

of testing sieves rather thoroughly with a
view of meeting the demands of the engi-

neering profession. The intervals between
the wires of one company's sieves, or the

diameters of the openings in the sieves, in-

crease in a certain definite ratio, namely,

the square root of 2, or 1.414. This ratio

has certain obvious advantages because it

permits the selection of sieves which give

accurate ratios of separations of 1.414, 2,

or 4 to 1.

It is believed that there would be a great

advantage in simplicity of expression of

results of analysis or in the form of speci-

fications covering thp preparation of filter

sands if a statement were made to the effect

that 10 per cent of the sand passes, or shall

pass, a standard sieve No. 35, or a standard

sieve having an opening of 0.417 mm in

diameter, as compared with the usual state-

ment that a sand has, or shall have, an
"effective size" of 0.46 mm. Moreover, the

term "effective size" has no significance

whatever outside of its application to a filter

sand, and, of itself alone, the term is of

doubtful value as applied to sands such as

are frequently used for rapid-sand filters.

The range of sizes is believed to be much
more significant.

Discussion by Allen Hazen

The writer feels disposed to insist that

it be demonstrated that the changes pro-

posed by Mr. Burgess represent a real ad-

vance before they are adopted, and in the

present case he feels that some of the

changes suggested would be unfortunate,

and would not mark an advance in the art.

Mr. Burgess speaks of the necessity of hav-

ing the standards equally applicable to all

the various purposes for which mechanical

analyses are required. In this the writer

fully concurs.

The subject can well be divided into two
parts. In the old method of sand analyses.
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developed by the writer, the size of grain

was defined in all cases as the diameter of

a sphere of equal volume. This method is

applicable to all cases, and the writer sees

no reason why it should be abandoned at

this time. The second part of the subject

relates to the terms "effective size" and
"uniformity coefficient." These terms were
originated for the purpose of defining filter

hands and for no other purpose, and it is

to be recognized that they are not necessar-

ily or presumably applicable to discussing

sands, gravels or silts for other purposes.

Method of Rating Sieves

Mr. Burgess proposes to abandon the

use of sizes of particles which pass or fail

to pass the screens and to substitute there-

for the size of mesh of the screen itself.

The method of rating sieves originally pro-

posed and in general use is to put a repre-

sentative sample of sand upon the sieve

to be rated, to shake it in a specified man-
ner, and at the completion of such shaking
to give it a slight further shaking, during
which the material passing is separately

caught, and finally to determine the grain

sizes of these last particles. Experience
shows that these particles are nearly all of

the same size, and when that size is de-

termined it establishes the size of separa-

tion of the sieve. The size of the particles,

in most cases, is determined by weighing a
certain number of them and computing the

average weight, and from that the average
volume and the diameter of a sphere of

equal volume, which is the basis of the

statement. This is a process that can be
carried out with quite definite results, and
it is the foundation of the whole scheme of

rating and grain sizes that has been used.

In practical operations, a method of com-
parative rating is also used and has been
found helpful. By this system, one set of

sieves, dedicated to that purpose and rated

with the utmost care by the method first

described, is used for comparison with
other sieves for which ratings are desired.

The same sample of sand is sifted through
the standard sieves and through those to

be rated. This is repeated with several

samples of sand selected to show the points
of separation of the respective sieves.

The results of the analysis of each sand
by the standard sieves are plotted on log-

arithmic paper, 20-in. base, a large scale

being used to allow of the utmost precision.

It is found that the analysis of natural
sands plotted in this way, including about
the finest half of the material by weight,
plot in nearly a straight line on this paper,
and it is possible from the sieves in the
standard set to get a "very accurate deter-
mination of the position of this line at all

points. With this line plotted the percent-
ages of material passing each of the new
sieves are found upon it, and in the oppo-
site direction is found the corresponding
size of separation for that sieve.

The size of separation determined in this

way is determined with reference to the
original or standard sieves. Very great
precision is obtainable with careful manip-
ulation. For instance, the difference be-
tween a sieve having a separation 0.200
mm. and one having a size of separation of
0.205 mm. should be unmistakably appar-
ent. This degree of accuracy is all that is

required for practical purposes.

Mesh Irregularities

This method of comparative rating is de-
scribed at some length, because it has an

important bearing upon the question of

substituting the size of mesh for the size

of separation of the sieve. The size of

mesh is computed in a somewhat theoretical

way by ascertaining the number of meshes
per inch (best obtained by counting blue-

prints made from the wire cloth), by
measuring with a micrometer the diameters
of the wires, and by computing from these

data the average openings in the two di-

rections. They are practically never square.

The wires differ in diameter by quite ap-

preciable amounts among themselves, and
no one has yet found how to weave cloth

so that the space between successive wires
is always the same. Under these condi-

tions, some openings are larger and some
smaller than those computed, and the ma-
jority of holes, instead of being square,

are more or less irregular.

The particles of sand instead of being
spheres are irregular in shape, the long,

middle and short diameters for ordinary

sands being approximately in the ratios

of 4, 3 and 2. When such ordinary sand
grains are shaken upon a mesh that is not

quite square, it is found that the size of

grains passing is determined by the long-

est dimensions of the mesh and not by the

shortest one. In other words, if the mesh
is 0.28 mm. in one direction and 0.30 mm.
in the other direction, it is the 0.30 mm.
that controls, and the size of separation of

such a sieve will be substantially the same
as of another sieve 0.30 mm. in both direc-

tions, and also substantially the same as

the size of separation of sieve 0.30 x 0.25

mm. This is not exactly true, but it is ap-

proximately so.

However, even when this matter is taken
into account, there are always variations

in the sizes of the openings that affect to

an appreciable extent the size of separation

of the sieve. For instance, if from a very

carefully woven piece of wire cloth, woven
for the express purpose of making sieves,

and with the greatest attention to have it

uniform throughout, a dozen pieces are

cut close together and made into sieves

and examined by the system of compara-
tive rating mentioned above, substantial

differences among the sizes of separation

of the sieves are invariably found. These
differences are not accidental, such as might
be accounted for by differences in manipu-
lation. They are real differences that can
be substantiated by passing any number of

samples of sand through the same sieves

and concordant results can be obtained.

Under these circumstances, to abandon
a definite and quite accurate method of des-

ignating the size of the sieve and to sub-

stitute therefor a less accurate method, is

certainly not a step in advance. Examina-
tions of various other kinds of materials

involve much labor and equipment. If accu-

racy is to be secured in such examinations,
it is imperative that the fundamental ideas

upon which accuracy is based should not be
neglected nor abandoned.

It is further to be noted that sifting is

only one of various methods used in deter-

mining the size of particles. For instance,

it is not practically applicable to particles

much less than 0.10 mm. in diameter. For
all smaller particles elutriation or micro-

.scopical methods must be used. Such small

particles have little significance in filtra-

tion work, but in studies of materials for

other purposes they are exceedingly impor-
tant, and it seems desirable to the writer

that the method used should be a general

one that does not need to be varied for dif-

ferent purposes. The size of sieve opening
being about 90 per cent of the size of par-

ticle, it would be necessary, in order to

keep the results consistent, to use an ex-

pression to describe the size of smaller

particles something like this:

"Size being about 90 per cent of actual

. size and taken to represent what the size

-t)f sieve would be which would pass par-

ticles of this size, if such a sieve could be
made and used."

Similar definitions would be necessary to

describe larger particles separated by round
openings in metal discs, which are more
convenient and accurate for particles 2 mm.
and over in diameter.

Uniformity Coefficient

The writer is interested fn Mr. Burgess'
statement that "the term 'effective size' is

not entirely satisfactory, because the range
of sizes of sand permitted in rapid sand
filters frequently is very much less, etc."

This is precisely the point where the uni-

formity coefficient is useful. The need of

having some method of expressing the de-

gree of variation in the sizes of the par-

ticles of sand was recognized when the
present method of sand analysis was de-

vised, and it is no less essential now than
it was then. In the light of all the experi-

ence in 25 years since, and with a study of

recent development in the art of statistics

and methods of statistical expression, the

term "uniformity coefficient" seems to

measure up very well to modern standards.

It is possible that the words "uniformity
coefficient" could be now improved upon.

On the other hand, the modern equivalent

"coefficient of variation" has a precise defi-

nition and it should be used only for exactly

what it is defined to mean in books of

statistics.

The data of sand analysis cannot be
treated in a way so that the "coefficient of

variation" can be easily computed. The
"uniformity coefficient," however, which is

easily determined by the methods now in

common use, would be proportional to the

"coefficient of variation," if that could be
computed, and is equally as useful in the

interpretation of sand analyses, and as long

as it is not identical, it seems better to

retain a distinctive expression for it.

The effective size was defined as such
that 10 per cent by weight of the particles

were smaller than it. This has seemed to

many as a somewhat arbitrary and rule of

thumb procedure. However, it was based

upon very good underlying data.

The filtering materials for which data

were available at Lawrence when the

method was adopted comprised sands with
quite a wide range in uniformity coeffi-

cients. Data for frictional resistance, capil-

larity, etc., for these sands were available.

Comparative studies showed that if 8 per

cent was taken as the limit instead of 10

per cent, an unduly great weight was given

to the effect of the finer particles upon the

physical properties of the material; while

if 12 per cent were taken, the effect of the

finer particles was inadequately repre-

sented. The Lawrence data were very clear

upon this point, and the 10-per cent limit

was selected because this brought all the

materials for which data were then avail-

able into their correct relative positions

with respect to frictional resistance and
capillarity.

There is no reason to suppose that 10 per

cent is a precise mathematical limit always

true of all materials. Nevertheless, prac-
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tical experience extending over 25 years
and to many thousand samples of sand and
the collection of large amounts of additional
data on physical properties, has failed to

show any way in which the original expres-
sion could be improved in a substantial

manner.
The writer is interested in the improve-

ment in the methods of weaving cloth for

.sieves and of the suggested arrangement
for a set of standard sieves. The arrange-
ment proposed seems an excellent one, and
if it can be carried out to give sufficient

regularity in mesh opening, he would
heartily support it, but would urge that the

sieves, nevertheless, be rated in all cases

and that the actual size of separation be
used in discussing the results, rather than
the supposed size of separation computed
from the nominal or even the measured
average mesh and size of wire.

Albany Filter Specifications

The writer also notes the suggestion that

engineering specifications should be written
so as to provide the percentages that should
pass sieves of certain sizes. Mr. Burgess
has evidently overlooked the fact that all

the earlier specifications for sand and
gravel drawn in this office, and frequently

copied in other early specifications, were
drawn in the way which he now proposes.

For instance, the Albany filter specifica-

tions required that "The grains
shall be of the following diameters; not
more than one per cent by weight shall

be less than 0.13 mm, nor more than 10
per cent shall be less than 0.27 mm; at

least 10 per cent by weight shall be less

than 0.36 mm, and at least 70 per cent shall

be less than I.O mm. No particles shall be
more than 5.0 mm diameter."

The method was a perfectly satisfactory

one and has much merit. As the years
have gone by and contractors have become
accustomed to the terms "effective size"

and ''uniformity coefficient," these have
been written into the specifications and
have taken the place of the longer schedules

which had previously been used. The
writer thinks that verj' little practical dif-

ference has been made in this change. No
doubt, it is true that many contractors do
not fully understand all the nomenclature
of sand analysis. That is true of many
other parts of our specifications.

After much experience in securing sand
under specifications covering, perhaps, the

purchase of as large a quantity of sand and
at as low an average price as would be rep-

resented by the experience of any other

office in the country, the writer is unable

to say that lack of understanding of these

methods by contractors has been a serious

obstacle in the prosecution of the business.

It is certainly true, as Mr. Burgess sug-

gests, that there are numerous excellent

deposits of sand stock all over the United
States that have not been used, and that

much money could have been saved by more
knowledge and better appliances. However,
that is hardly the fault of the method of

sand analysis. A general raising of the

intelligence and information of those who
have to do with this subject must be the

foundation of improvements in this respect

and of a more complete use of natural

resources.

Temporary Timber Walls for

Track Elevation
Old Ties Used Successfully to Heights of 37 Feet

in Work of Chicago, Rock Island 86 Pacific

Railway in Chicago

HIGH temporary timber retaining

walls, located in close proximity to

operating tracks over which a large vol-

ume of business is handled, were built by
the Chicago, Rock Island & Pacific Railway
in connection with its 1914 track-elevation

work in Chicago. The walls, which extend
for 1 •> mi. and vary in height from 4 to

20 ft., were constructed parallel to and
from 8 to 10 ft. from the center of the

nearest operating track, their purpose be-

ing to hold the slope of the heavy gravel

fill on the easterly part of the right of way,
which was first elevated. They were built

of old ties, with a header in the length of

each tie, one end being spiked to the ties

below and the other to the second line of

ties placed one tie length back of the face

ties, thus making a cellular timber re-

taining wall. The cribs were then filled

with coarse sand and gravel. An occasional

tie was spiked on top to catch the larger

stones as they rolled from the cars during
the filling. The new roadbed and slopes

were continually soaked with water during
construction, both for the purpose of ob-

taining the minimum settlement, and to

test the efficiency of the walls before regu-

lar main-line traffic was placed on the ele-

vated portion.

OLD CROSSTIES PUT TO A GOOD USE

The walls have successfully retained the

loads imposed on them by three main
tracks, the nearest of which is 19 ft. center

to center from the track below, over which
traffic has also been maintained. In some
places there is a difference of 37 ft. in ele-

vation between high and low tracks. Ac-
cording to a statement made by R. H. Ford,

engineer of track elevation for the Rock
Island, in a discussion before the Western
Society of Engineers, this wall has served

its purpose admirably. The labor cost of

the wall averaged 20 cents per running
foot. A concrete retaining wall 30 ft. high,

supported on piles, averages $115 per linear

foot, while an 18-ft. wall without piles {the

usual height for track elevation) cost $32
per linear foot. Articles on important

phases of this Rock Island work, which in-

volves an expenditure of $10,000,000, were
published in the Engineering Record of

Aug. 1, 1914, page 122, and Aug. 15, 1914,

page 190.

WALLS AS HIGH AS 37 FEET HAVE BEEN CONSTRUCTED IN THIS WAY

The American Production of Creosote
will, it is estimated, be increased about 25

per cent, according to a report compiled by

the U. S. Forest Service, by steps recently

taken by American manufacturers. In this

manner the shortage of imported oil brought
about by the European war will be to some
extent met. The imported oil ordinarily

constitutes about 65 per cent of the total

used in the United States, nearly all of this

comes from England and Germany, and
the shipments from those two countries

have fallen off nearly 30 per cent since

Aug. 1. Statistics show that there were
122 wood-preserving plants of all kinds in

the United States in 1915, as compared with

fifteen in 1895, and that ninety-four of these

used last year more than 79,000,000 gal. of

creosote oil, besides large quantities of zinc

chloride and other preservatives.
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City Plant Uses Old Asphalt

for New Work
Material Cut from Old Pavements Is Reheated

and Employed in Making of Repairs

in Chicago Streets

AMUNICIPAL asphalt rehabilitation

plant designed for utilizing old ma-
terial cut out of pavements in making re-

pairs has been recently placed in operation

by the city of Chicago. The plant has a
capacity of 10 tons per hour when binder

material is made, using proportional parts

of new and old asphalt It also has an
equivalent capacity for making new asphalt.

ried to the mixer, where it is dumped in

with the old material.

Experience indicates that excellent binder
or asphaltic-concrete surfacing can be ob-

tained by mixing certain quantities of new
and old material. The proportions are not
fixed as yet, as the work up to the present
time has been somewhat of an experimental
nature.

The entire plant is raised on concrete
piers to facilitate dumping into wagons. It

is operated by electricity and is equipped
to burn either coal or fuel oil, both being
used at the present writing. Previous to

the installation of the plant old material
was carried away to convenient dumping

Cement-Sand Bed Best for

Wood-Block Paving
Despite Slight Increase in Cost It Is Preferable to

Plain Sand Cushion

By CLARK R. MANDIGO
Assistant City Engineer, Kansas City, Mo.

FPORTLAND cement should be mixed
•-with the sand used as a bedding course

in the laying of creosoted wood-block pav-

ing for the following reasons:

1. Along streets with car lines, the rise

and fall of the rail and the jar of passing
cars will cause the shifting of a plain sand
cushion. Where water gets in around the

THE ASPHALT PLANT IS PORTABLE AND ITS OVERHEAD APPARATUS CAN BE QUICKLY LOWERED TO CLEAR A 12-FOOT SUBWAY

using sand containing 5 per cent moisture.
To date the city has not had any chance
to use the plant at its full capacity. The
plant is portable and its overhead apparatus
can be lowered in about 30 min. to clear

a 12-ft. subway, Chicago's minimum allow-

able clearance. It also has folding plat-

forms so that men can easily move about it.

Putting New Life Into Old Material

Pieces of old pavement are fed into a
hopper located near the bottom of one side
of the plant, whence they slide by gravity
to a pit beneath the plant where they are
delivered to a Noyes crusher. The crushed
material is then hoisted by a bucket ele-

vator to a steel receiving bin overhead.
From this bin it is fed to a heater and
dryer. The hot, sticky mass is then passed
to a mixer located at the end of the heater.
Two 900-gal. melting kettles connected by
coils and equipped with pumps are u.sed for
heating new material, which when heated
is pumped into a weighing bucket and car-

grounds, which were hard to obtain due to

the fact that asphalt is a poor filling ma-
terial.

The new plant is located adjacent to the

municipal plant which makes it easy for

teams to carry old material from the repair

job to the plant and take on a load from
either of the two plants without making a
haul to the dump.
The plant is guaranteed against any

danger due to burning or injuring the old

material, by its designers and manufactur-
ers the Warren Brothers Company of Bos-
ton. The plant was installed under the

supervision of Walter G. Leininger, super-

intendent of streets of Chicago.

Wyoming has approximately 1,500,000

acres of land under irrigation. With ample
storage provided to hold all floods, accord-

ing to J. B. True, State engineer, there is

sufficient water in the State to irrigate

6,000,000 acres of land.

rail this rise and fall seems to have a
pumping action, forcing the water and sand
considerable distances.

2. When service cuts are made a dry,

loose sand cushion may run for some dis-

tance, especially on a grade, due to the

blows of cutting the foundation. This dis-

placement of the cushion may be slight, and
pass unnoticed when the cut is repaved.

Any settlement of a portion of blocks

causes unnecessary wear.
3. When any bulging of the blocks or

other accident occurs which makes neces-

sary the relaying of a portion of the blocks,

the work is more easily and accurately done
where the bed for the blocks retains its

original position and is smooth and hard.

4. A cement-sand bed is good insurance

against the displacement of the surface due
to water getting underneath the blocks on

a grade and shifting a loose sand course.

This would apply to springs and leaky serv-

ice pipes or mains as well as storm water.

5. Wood blocks are usually laid with a
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soft filler in the joints. The jamming
action of heavilj' loaded vehicles may easily

displace some of the blocks, the sand cush-
ion shifting and retaining the displacement,
and the pavement gradually becoming
slightly uneven.

Smooth Surface Imperative

The writer has seen the results of the
failure of plain sand cushion in all of the
cases cited. Fortunately, wood blocks ac-

commodate themselves readily to slight dis-

placements and broom down, wearing
smooth with the surrounding pavement.
To insure long life and even wear, however,
it is absolutely essential that the wood
blocks should be placed and maintained to

as true and even grade and crown as it is

possible to get. If the surface is kept true
there is practically no wear on the blocks.

The term "cushion," where cement is

used, is, of course, a misnomer. It should
be called leveling course or laying bed. The
blocks themselves are a cushion. Probably
the best way to lay wood blocks is in

asphaltic cement mopped on an absolutely

smooth floated concrete foundation. Such
a base, however, is very difficult to obtain

in the present state of municipal contract-

ing and a cement-sand bedding course ac-

complishes very nearly the same results

except for the waterproofing of the under
side of the blocks.

Bedding the Blocks

The cement and sand should be mixed
dry in the proportions of about 1 to 4,

spread on the foundation, templated and
the blocks set and rolled in the same manner
as where a plain sand cushion is used. This
allows the blocks to be properly bedded
before the cement has set and avoids any
difficulty in placing them on a wet mortar.

After the blocks are rolled, the water nec-

essary for the cement can be added by
sprinkling the surface of the pavement, or

enough moisture would probably be ab-

sorbed from the concrete foundation to set

the cement. The bedding course should be
only thick enough to level up the uneven-
ness in the base, and with ordinary care in

laying the concrete foundation, Va in. should

be sufficient. The increase in cost of such
a cement-sand course over plain sand is so

slight, while the advantages gained are so

important to the wearing surface, that con-

tinuing the use of plain sand as a bed for

wood-block paving appears to be poor
economy.

Gross Operating Revenues for Feb-
ruary on the large steam railroads of the

United States, according to a bulletin is-

sued by the Bureau of Railway Economics,
were $897 per mile, showing a decrease of

fl7 or 1.9 per cent as compared with Feb-
ruary, 1914. Operating expenses were
$678, a decrease of $68 or 9.1 per cent.

Net operating revenues, therefore, were
$219—an increase of $51 or 30.3 per cent,

and operating income was $171—an in-

crease of $52 or 44.3 per cent. February,
1914, was an abnormally poor month, how-
ever, and the net returns for the corre-

sponding months in 1913, 1912 and 1911
all exceeded those for February, 1915. The
operating ratio for February, 1915, was 75.6

per cent, as compared with 81.6 per cent for

February, 1914, and 75.1, 75.1 and 75.6 per
cent for the corresponding months in 1913,

1912 and 1911. The high ratio in 1914 is

chargeable to the Eastern district, where
it mounted to 88.9.

Arched Reinforced-Concrete Conduits Designed

by the Theory of Least Work
Complete Solution for a Large Conduit Subjected to High Earth

Pressure by Use of Graphical Methods and Tabular Computation

By WALTER M. SMITH, C. E.

Assistant Engineer, Morgan Engineering Company, Dayton, Ohio

AMETHOD of determining the true pres-

sure line in a masonry arch by the

method of least work was described by the

writer in the Engineering Record of Oct.

10, 1914, page 401. This method is simple

when applied to the arch, but becomes much
more complex when applied to the entire

section of a masonry conduit. The theory

is the same, but the difficulty in carrying

the pressure line entirely around the con-

duit and having it check at the crown is

very great, and the process would hardly

be feasible but for the fact that it can be

checked at four points by the position of

the resultant forces.

This method is now being used by the

writer in designing arched conduits through

large earth dams on work being done by the

Morgan Engineering Company in the prep-

aration of flood-prevention plans for the

Dayton Citizens Relief Commission. The
load on some of them will be almost 100 ft.

of earth fill over the crown. The largest

conduit, if a single one be used, will be

about 37 ft. high and about the same width,

and would allow three railroad trains to

pass through it abreast. This conduit may
have to be constructed on a gravel founda-

tion. Under these conditions it becomes im-

perative to have an accurate method of de-

signing the section.

Nomenclature and Fundamental
Equation

In an arched structure in equilibrium

under the action of external loads, let M
= bending moment at any assumed joint,

in foot pounds; W, total work of resistance

in structure; P, total pressure on section,

in pounds ; Pn, total pressure normal to sec-

tion at any assumed joint; Pt, total shear-

ing stress in any joint; C, distance from
support measured along axis of arch, in

feet; L, length of arch measured along

axis; E, modulus of elasticity of material

of arch, in pounds per square foot; A, area

of section, in square feet, at any assumed
joint where P acts ; /, moment of inertia of

section, in feet, at any joint where P acts,

and e, distance, in feet, of point of applica-

tion of P from center of section at any as-

sumed joint.

The formula for the work of resistance

in the arch is

w= r'^+ fi^ (1)/Vdc fpJ^
I 2EI ^ I 2A

'J n "^ n
2AE

It is assumed that as only a comparison
of values of work is desired, the value of /

will be the monient of inertia of the rec-

tangle at the section cut, whether the arch
be reinforced or plain, as the steel in a re-

inforced arch is considered as taking the

place of a certain amount of concrete area.

Also, the expression for the total work in

equation 1 does not represent the entire

amount of work, as a small amount is done
by the tangential component of the force

acting at each joint. However, this portion

is so small that unless the pressure line is

extremely different in shape from the cen-

ter line of the arch it will have no effect in

the comparison of the values of work for

the different conditions.

Substituting 6 and h for the width and
depth of the section at the various assumed
joints and taking a strip of the arch 1 ft.

long, thus making h = unity, equation 1

becomes

rwAc fk'Ac- I 2E hyi2 + ' ^^^ ^^^

The object is now to get a minimum value

for this equation, which may be done by
trial. It is evident that we can first elimi-

nate from the equation all quantities that

remain constant throughout the trials, as

we desire only comparative and not actual

values. We will therefore eliminate 2E,
and as M is equal to PuC, the equation be-

comes •

This is the form in which the equation is

used, except that the assumption is made
that if we divide the arch up so that AC,

the distance between assumed joints, is con-

stant, we may use the summation instead

of the actual integral without appreciable

error in the comparative values desired.

The equation in its final form, therefore, is

W ^K
Pn'e'

'/12
211

h
(4)

h, Pn and e being obtained for each joint in

turn and substituted in the equation, and
the sum taken for the entire structure.

Graphical Solution

If there is no reason for having the con-

duit of any certain shape, but only of a

required area, it is best first to draw up a

preliminary section and run a pressure line

through the center of the crown for the
loading given. This will allow an approxi-

mation to the economical shape of the con-

duit. When it is desired to keep the pres-

sure line within the middle third of a ma-
sonry conduit without reinforcement, the

section will have to be roughly elliptical. If,

however, it is desired to have the conduit

of the usual shape as shown in the accom-

panying figures, an approximate design will

have to be made and the true pressure line

for the entire conduit obtained. Modifica-

tions can then be made in the design as in-

dicated by the results obtained with this

approximate design, either by changing the

shape, changing the thickness, or putting

in reinforcing steel where needed.

To obtain the pressure line as mentioned
above, the procedure is as follows: Having
drawn a sketch of a section of the arch and
obtained all the external loads, the force

polygon for the entire arch is drawn to any
convenient scale. The direction of the

thrust at the crown of the arch and at the

invert is then obtained by drawing a line

between the two points a and p in the force

polygon. Fig. 2. This, however, only gives

the direction, and not the amount or the
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point of application of this force. To ob-

tain these two unknown quantities resort is

had to the theory of least work.
The theory of least work is based on the

assumption that no structure will do more
work than is necessary to sustain the load

resting on it. Therefore, in equation 4, if

a value for internal work W which is a min-
imum for the conduit for the load in ques-

tion can be obtained, the pressure line giv-

ing that value is the true one for the con-

duit. The stresses due to bending moment
and the direct stresses at all the jointe can

After completing the force polygon get
the direction of the crown thrust by con-
necting the point a with the point p, as
this is the resultant of all the forces acting
on either half of the structure. By connect-
ing the point a with points k and u, obtain
the amount and direction of the resultant
force on the two halves of the arch, and by
connecting the point p with the points k
and u, obtain the amount and direction of

the resultant forces on the two halves of
the invert.

The points of application of these re-

lows : Prolong R and R^ until they intersect

at fc', and R, and R, until they also inter-

sect at m'. Join kf with u' and a' with j/

in Fig. 1. These lines will be parallel with
ku and ap in the force polygon, if no mis-

take has been made.

Locating the True Pressure Line

"After getting all these points to check
the true pressure line may be located by the

method of least work. Take any point, •,

on the line in the force polygon joining the
points a and p and draw rays to the points

Fig. 1 —Trial Pressure Lines Fig. 2— Force Polygon

ASSUMED LOADS, DIMENSIONS OP SECTION OF CONDUIT, AND GRAPHICAL CONSTRUCTION OP TRIAL PRESSURE LINES

then be found and reinforcing steel pro-
vided as required.

Example op Design op Conduit

The conduit shown in Fig. 1 with the
loads there indicated will be used as an ex-
ample. It is assumed that the earth sur-
face above the conduit is not level, but
sloping; therefore the conduit is not sym-
metrically loaded, and the crown thrust is

not horizontal. Divide the arch up into
sections of equal lengths as shown. After
all the loads have been found, construct the
force polygon for these loads to some con-
venient scale, as shown in Fig. 2, first with-
out the interior rays. It is better to con-
struct this polygon by rectangular instead
of polar co-ordinates, as it can be done much
more accurately. If no mistake has been
made the polygon will be a closed figure.

sultants on the arch and invert can then be

obtained by assuming any convenient point,

taking the sum of the moments of all the

forces entering into this resultant, and di-

viding the sum by the resultant. Now draw
a circle through the point with the radius

thus obtained, and draw a line tangent to

this circle parallel to the resultant in ques-

tion in the force polygon. This will give

the point of application of the resultant on

the arch or invert. Repeat this operation

for each of the four resultants, and draw
them in position on the structure, as they

will be needed in checking up the pressure

lines.

A line drawn from the point u to the

point k in the force polygon will be the re-

sultant of all the forces on the arch and also

all those on the invert. The resultants on

the structure may then be checked as fol-

b, c, d, etc. The portion of the line 6a will

be the crown thrust of the arch, and the

portion 6p the crown thrust of the invert.

Apply this crown thrust at several points

on the crown joint, shown in Fig. 1 as Nos.

1, 2, 3 and 4, and prolong in each direction

to intersect with R and R,. Draw lines

from the intersections with R parallel with
the line 6A; in the force polygon to intersec-

tions with R^. These lines are the result-

ants of the crown thrust and R. Draw lines

from these intersections parallel to the line

ap in the force polygon, to intersections

with R,. These lines are the resultants of

the crown thrust, R and R^. Draw lines

from these intersections parallel to the line

Gm in the force polygon. These lines are

the resultants of the crown thrust, R, iJ,

and R„, and if there has been no error will

intersect R, at the same points as the crown
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Tabu 1—CoHPOTATioia roB Ahocnt or Wobe fob Vabiocs PosmoNS or Cbown Thbust

I 2 3 4 S « 7 8 9 10 II 12 13 U 15 16 17 18 19

Mo.
«f k *»/12

Pn

1000 Viooo/

Viooo/ ry
<i «i"

Col. 7

X
Col. 9

a «>
Col. 7

X
Col. 12

Cj ef
Col. 7

X
Col. 15

et u'
Col. 7

X
Col. 18k

(Col. 6
+ Col.2)

M/I2
(Col. 5
+ Col. 3)

1

1 80
1.85

0.48
0.53

19.1
20.2

305
464

202
260

751
876

2.30
2.25

Tbefgu

5.30
5.01

ree for join

3,900
4.380

t8 2-25 ino

0.00
0.25

lusive have

0.00
0.06

been omitt

52

ed.

2.20
1.90

4.83
2.61

3,620
3,160

4.40

. 3.90
19.40
15.20

14,580
13,300

S
X.OO
1.85

67
053

25 1

20.8
630
433

316
234

940
812

3.00
2.60

9.00
6.75

8,450
5,470

1.30
0.60

1.69

0.36
1,590
1,292

0.30
1.60

009
2 25

85
1,827

1 95
3.45

3.80
11.90

3.565
9,660

Totek.. K.S58 248,945
16,558

265,503

181,162
16.558

197,720

184,239
16,558

200,857

261.692
16,558

273,250

thrusts extended back previously from the
crown joint.

The reason for obtaining these lines on
the four sides of the structure is to check
upon them when the various pressure lines

are drawn, as it would be practically impos-
sible to draw a pressure line through all the
twenty-eight joints of this structure and
check upon returning to the starting point

;

but by having these four lines to check upon
at intermediate points this can be done.

The next object is to obtain the amount
and point of application of the crown thrust

that will give the minimum amount of

work. First draw lines through the points

o, b, c, etc., on the force polygon. Fig. 2,

parallel to the joints at AO, Bl, C2, etc..

Fig. 1, and draw lines from the point 6 per-

pendicular to these lines. The length of

these perpendicular lines measured to the

scale of the force polygon will give the nor-

mal force Pn at each joint.

Next draw the pressure lines for the four
crown thrusts as shown, checking them up
with the resultants on joints K9, P14, U19,
and at the crown. Measure the distance e

from the center of the section to the point

of intersection of the thrust at each joint.

Tabulae Form of Computation

It will generally be found convenient to

divide P by some number, as 1000, in order
not to have unwieldy numbers, as the com-
parative values will not be affected. A con-
venient form of tabulation for the compu-
tations is shown in Table 1. The headings
explain the columns. The quantities in

columns 1, 2 and 3 remain the same for all

investigations, and those in 4, 5, 6 and 7
remain the same for a complete investiga-

tion using the same crown thrust in dif-

ferent positions. After the value of e' has
been obtained for each of the crown thrusts

for all of the joints, the value at each joint

is to be multiplied by the corresponding
value in column 7 for the same joint. When
the values in column 6 are combined with
those in columns 10, 13, 16 and 19 in turn,

we get the comparative values of work for

this crown thrust in various positions.

Plot these values on a piece of cross-sec-

tion paper with the work as ordinates and
the points of application above or below the
center of the joint as abscissas, as shown
in the upper diagram on Fig. 6. Draw a
curve through the points. If it passes
through a minimum value the computations

Fig. 3 -True Pressure Line Fig.4-Force Fblygon

METHOD FOR GRAPHICAL CONSTRUCTION OF FINAL POSITION OF TRUE PRESSURE LINE ON CONDUIT
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Horizontal Crown Thrust

Fig. 5 - Horizontal Crown Tinrust and Fbint of Application

LOCATION OF STEEL REINFORCEMENT—METHOD OF DETERMINING TRUE CROWN THRUST FOR MINIMUM WORK

for this crown thrust need be carried no
further, as a minimum value of work for

it is obtained by taking the lowest point on

the curve. If the curve does not pass

through a minimum value, however, addi-

tional points above or below will have to be

taken, and the same process repeated until

a minimum value has been obtained.

Repeat this process by taking a different

point for 6, thus obtaining a new crown
thrust, drawing new rays and obtaining new
values of P„ in the force polygon. Draw
new pressure lines with the new crown
thrust placed in the same positions as be-

fore and in additional positions, if neces-

sary, until upon plotting the resulting

values in Fig. 6 the curve passes through a

minimum value. Before drawing these

pressure lines the resultants on the four

sides should be drawn to check upon, as in

the first case.

This process' must be repeated to obtain

a sufficient number of curves so that when
another curve is drawn through their low-

est points it will pass through a minimum
value. Four trials were needed in this case,

as will be seen by reference to the upper

part of Fig. 6. Taking the minimum point

on the curve will give the point of applica-

tion of the thrust that will give the mini-

mum amount of work, but will not give the

amount of the thrust.

Obtaining the Crown Thrust

Now taking the lower diagram in Fig. 6,

using work as ordinates and horizontal com-

I
Cofnpresshn in Concrete-

Compression in Steel'

FIG. 7—STRESSES AT JOINT H7

ponents of crown thrusts as abscissas, plot

the minimum amount of work for the hori-

zontal components of each of the crown
thrusts as given in the upper diagram, and
draw a curve through these points. The
lowest point on this curve will give the hor-

izontal component of the crown thrust giv-

ing the minimum amount of work and will

also give the amount of work.
As the direction, point of application and

amount of the crown thrust giving the
least work have now been obtained, as the
thrust has to be parallel to the line ap in

the force polygon, draw the force polygon
for this thrust as shown in Fig. 4, obtain

the new values of P„ and e, draw the true

pressure line on the arch as shown in Fig.

3, and compute the stresses in the various

joints. In the force polygon constructed for

the true crown thrust, obtain Pn by measur-
ing the line from drawn perpendicular to

the direction of the joint, and obtain Pt by
measuring the distance from the point

where this line cuts the joint line to the
end of the ray in the force polygon. These
two forces are the desired values of the nor-
mal and tangential components of the ray
P in the force polygon acting on the joint.

It is a good idea to check the foregoing
values by computing the work for this true
pressure line, and comparing the results

with the amount of work shown for this

crown thrust in the diagram. Fig. 6. If the
two check, the computations are correct; if

not, there is a mistake in some portion of
the work.

COMPUTING Stresses and Amount of
Steel Required

In Table 2 the extreme fiber stresses in

the various joints caused by the normal
component P„ have been obtained by the
formulas

Fo =

Fc being the extreme fiber stress on the
compression side and F« that on the ten-
sion side. The total amount of tensile and
compressive stress in any joint may then
be found as shovra in Fig. 7, which is a
sketch of joint H7. As the extreme fiber

stress at each edge of the joint is known, the
values of ht and he can be found by similar
triangles. Thus ht = h— hc = hcF,/Fc, and
by solving for he there is obtained ho
= h/{Fs/Fc+l). In like manner fef =
h/iFc/Fa + l). Having obtained h, and

Table 2—Compdtattons of Tenbion and Compression and Ahouht or Stbbl Riqttibbd

1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 19 20 21 22

No.
h

12
Pn

Pn

h
t

6e

*
t-(-t) Pt

Pt

A/144

F,

Fc

Fc

Ft

Y %- ToUl
teDsioa

2

Total

com-
presDion

F%
2

V«luc
of

CODC.
in

comp.
=AcX
36,000

Affit.

of

comp.
CMtied
by

Bteel

17-18

Ami. of
steel

required

in

comp.

Ami. of 1 Amt.of
steel steel

required required

F,

Ft tens. shear

Square Inches

1

3
3

1.80
1.85
2.00
2.20

0.48
53

0,67
0.86

16 400
17.300
22,000
28,200

9 120
9,270
11,000
12,800

3.00
2.50
1.00
40

10.0
8.1

3.0
1,1

100,300
84,200
44,000
26,900

-82,000
-65,800
-22,000
- 1.280

1,200
4,500
8.900
9.700

4
17
30
32

0.82
0.78
0.50
005

1.22
1.28
2.00

21.00

0.81
0.81
0.67
•l.05

0.99
1.04
1.33
2.10

-33,200
-26.660
- 7,380

54

49,600
43,700
29,250
28.200

35,600
37,400
47,800
75,600

14,000
6,300

1.17

0.53
O.OO
0.00

2.77
2.22
0.62
0.00
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ht, the total tension is htF,/2 and the total

compression is heFe/2. The value of the

concrete in tension is neglected, in shear it

is, say, 40 lb., and in compression, say, BOO
lb. per square inch, or 72,000 lb. per square
foot. The total value of the concrete in

compression will then be 36,000 he. De-
ducting this amount from the total compres-
sion will give the amount of compression
that will have to be carried by steel.

It will be found very convenient to ar-

range the computations as shown in Table

2, which is self-explanatory. After the

values in all the columns up to 19 have
been obtained, deduct the values in column
18 from those in column 17 to obtain the

amount of compressive stress in each joint

that will have to be carried by steel, column
19. If it is thought desirable to have no
cracks in the concrete the steel should not

be stressed over 12,000 lb. per square inch.

Dividing the values in column 16 by 12,000

will give, in square inches, the amount of

steel required in tension in each joint. Di-

viding the values given in column 19 by
12,000 will give in square inches the amount
of steel needed in compression in each joint.

Placing Steel Reinforcement

A section of the conduit can now be drawn
as shown in Fig. 5, which gives the details

of the distribution of the IVi-in. deformed
bars used in this design. In a large conduit

under very heavy loading and with very
high stresses it will be best to use the larg-

est possible deformed bars in order not to

cause any unnecessary trouble in thorough-

ly bonding the concrete. The manner of

placing these bars where heavy reinforce-

ment is necessary is shown in Fig. 7. At
this joint so many bars are needed that if

they were placed in the same plane they
would be too close for the concrete to bond
well between them. The bars may be bent
into hooks at the ends when the additional

length is needed to develop the strength of

the bar. Otherwise it is best to leave off

the hooks.

Theoretically, the center of gravity of the
reinforcement on both the tension and com-
pression sides should coincide with the cen-

ter of gravity of the stress diagram. This
is manifestly impossible, however, as the
centers of gravity of the stress diagrams
are in different positions at every joint.

The steel reinforcement is generally made
symmetrical about the center line, suiting

it to the worst joint in each case, but if a
material saving can be made by making it

unsymmetrical there is no objection to doing
so. Sufficient longitudinal reinforcement
should be used to hold the other reinforce-

ment securely in position when wired to-

gether.

If Table 2 were completed it would be
seen that there are only five joints where
there is more shear in the joint than the
concrete can stand, but for the sake of sym-
metry it is best to put shear bars to take
the excess in the six symmetrical joints

LIO, Mil, N12, R16, S17 and T18, as shown
in Fig. 5.

In conclusion it may be stated that, al-

though this method undoubtedly requires
considerable time for its application, it is

the best method known to the writer for
making an accurate analysis for this type
of construction.

The question might be asked whether the
additional moment of inertia given by the
steel bars at the various assumed joints

would not render the foregoing determina-
tion of the pressure line inaccurate and

make it necessary to go through the entire

process a second time with the steel in posi-

tion. The amount of steel in the joint does

not affect the determination of the pressure
line in the least, but does, of course, affect

the total amount of work materially. The
reason for this is readily seen. To deter-

mine the true pressure line, only relative

values of work are desired, so that a mini-

mum may be obtained. The same moment
of inertia at each joint is used in the entire

series of computations, so that any increase

or decrease in this moment of inertia does
not affect the comparative results.

In order to determine what effect the steel

in the conduit would have on the amount
of work, one set of five pressure lines with
the same force polygon as for the plain con-

crete section was computed. It was found
that the total amount of work for each of

the pressure lines was just 70 per cent of

the corresponding value for the plain con-

crete arch. Therefore the crown thrust
which gives the true pressure line for the
minimum amount of work remains the same,
and it is unnecessary to include the effect of

steel in the determination of this true pres-

sure line.

New Power Plant Has High-

est Head in New England
Energy Available in 480-Foot Fall Between Storage

Reservoirs Was Hitherto Unused, Though
Lower Basin Fed Waterwheels

IN 1905 a hydroelectric plant of 1200-kw
capacity was erected at Chittenden, Vt.

It obtained its water from the East Pitts-

ford Reservoir, which, in turn, was fed

from the Chittenden Reservoir, about 3

miles upstream. Though the difference in

the spillway elevations of the two basins

is more than 480 ft., no attempt was made
to utilize the power available. In 1914,

however, work was started with a view to

the utilization of this wasted power.
The logical location of the power station

was, of course, at as near the elevation of

the lower reservoir as possible. A suitable

site was found between stations 161 and
162 measuring from the outlet of the upper
dam. This gave a difference in elevation

of 487 ft. between the bottom of the tail-

race and the spillway of the Chittenden
Reservoir.

Wood-stave pipe, 60 in. in diameter, was
used for the penstock up to a point about
2700 ft. east of the power house. The drop
in grade in the last 2700 ft. being very
abrupt, steel pipe was used in this section.

A standpipe, 24 in. in diameter and 55 ft.

high, was placed just below the intake valve

to prevent collapse when emptying the pen-
stock. This was protected by a double frost

casing of wood staves, and provision was
made for electric heating.

The staves for the first 1400 ft. were cut
near the site. The timber was sawed into

3x8 and 3 x 6-in. stock and air dried for
about nine months. The staves were made
2% in. thick and, as there were three times
as many 8-in. as 6-in. pieces on hand, they
were milled so that it took twenty-one of
the wide stock and seven of the narrow to
make a section of pipe. Though this is a
deviation from the usual practice of having
all staves uniform, no very serious delay
was occasioned in erection.

Near the point where the wood-stave pen-
stock is joined to the steel line a surge
tank, 14 ft. in diameter and 90 ft. high,
was built, the top of it being 19 ft. higher

^Chitt£ndenM
'

"^RESERVOmJji

Wood^
Penstock

/Trest/es1^

Steel.
'^

^

Surge
Tank

Power
HOUSE

I

Scale in Feet

400 800 1200
- PiTTSFORD

W'Reservoir

GENERAL LAYOUT OF NEW HYDROELECTRIC
DEVELOPMENT AT CHITTENDEN

Wood-stave pipe used where gradient permitted

;

steel pipe used on last 2700 ft. of line on account of
abrupt drop in grade
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FROST CASING PROTECTS SURGE TANK

than the flashboards at the upper dam. A
frost casing was built 4 ft. larger in diam-
eter than the tank itself. Old 2-in. planks,

butted off square and held in place by iron

bands spaced 2 ft. apart, were used for this

ipurpose. As a protection against fire and
•decay, the casing was plastered with ce-

ment mortar on wire lath.

The first 600 ft. of steel pipe is 54 in. in

diameter, and the remainder, down to the
power house, is 52 in. in diameter. To
protect the line against undue rise of pres-

sure caused by the action of the governor

under the varying conditions of load, a re-
lief valve capable of discharging 30 cu. ft.

per second was installed. Just outside the
power house there was inserted in the line
a 52-in. Venturi meter.

In the power house, three 24-in. lines

head off the penstock to the turbines. The
turbines are placed directly over the tail-

race and are carried on I-beams. Space is

provided for three units, although only two
have been installed. The turbines are of
the single-runner Francis type, built by
the Morgan Smith Company, each develop-
ing 1850 hp at 720 r.p.m. under a 430-ft.

head at full-gate opening. The wicket
gates are controlled by a Lombard gover-
nor of the direct-connected type, arranged
for electric control. The draft-tube is

about 14 ft. long and has a diameter of 48
in. at its lower end.

The station is designed for an ultimate
continuous capacity of 3000 kw at 44,000
volts, this energy to be generated by three
units and delivered through two 44,000-

volt feeders, designed for a maximum ca-

pacity of 3000 kw at 4400 volts and 80 per
cent power factor.

The plant, owned by the Pittsford Power
Company, was designed by and constructed

under the supervision of W. S. Barstow &
Company, engineers and managers. New
York City.

The U. S. Bureau of Standards has
evolved a remarkable device for accurately

indicating very small deflections of a steel

bar 3 ft. long and 31/2 in. in diameter. This
bar is supported at each end and a small

mirror is fixed at the center, above which
is a frame bearing another partially sil-

vered mirror, both of which reflect the light

of a sodium burner, the lower mirror show-
ing a series of black and yellow concentric

rings. The slightest pressure on the bar

—

even the weight of a visiting card or a pin

—causes these circles to expand outward,
forming as it were a series of ripples like

those made when a stone is dropped into the

center of a still pond. The pressure of one
finger on the bar causes the formation of

five or six new circles, showing that the bar
has been bent about 1/20,000 in., as each
new circle means a 1/100,000-in. movement.

Maximum Use of Industrial

Railway Possible at Low Cost
Fred Tarrant, Division Engineer, Illinois Highway

Department, Gives His Experience in

Building Country Roads

HOW industrial equipment is operated
on Illinois highway work to get a

maximum use at a low cost is described by
Fred Tarrant, division engineer, in the
Illinois Highway "Bulletin" for April. The
equipment used in the construction of a
12.5-mile waterbound macadam road 10 ft.

wide consisted of two 20-hp locomotives, 6
miles of portable track and sixty cars. The
rails and ties were made up into 15-ft. sec-

tions, each section weighing" 225 lb. and
capable of being handled by two men. The
switch and curved sections were in l5-ft.

lengths also, and were easily and quickly
fitted into the main track in case a switch
or turnout was desired. The steel ties and
angle joints were all bolted securely.

Two flat cars were received for use in

hauling steel, but Mr. Tarrant found that

better results could be obtained by remov-
ing the beds from the stone cars and hang-
ing sixteen or eighteen sections on each
truck, coupling them together by a 6-ft.

pole. Later, when the entire equipment
was moved overland to another job, it was
a common occurrence to see one of the en-

gines pushing or pulling fifteen to eighteen
of these trucks.

Track Laying

A crew of four men was found to work
to the best advantage. The amount of

track this crew could lay depended largely

upon natural conditions. After becoming
thoroughly acquainted with the work and
knowing how to take advantage of it, an
average of 2000 ft. could easily be laid and
lined in one day, The track was usually

laid the full length of the road and near
the side of the prepared subgrade. The
construction of the road was started at the
far end, and, as the work was completed,

the track was pulled up and relaid on the
next route, or brought into the yard and
stacked in a pile ready for shipment.

In order to keep the track in good align-

WOOD-STAVE penstock 18 CARRIED ACROSS WATERWAY ON SUBSTANTIAL TRESTLE OF CONCRETE PIERS AND STEEL GIRDERS
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ment one man was required to go over it

continually looking for low joints and loose

connections. This is important in case

there are any steep grades, since it is abso-

lutely necessary to keep the track in first-

class shape in such places. Care in this

matter greatly increases the eflkiency of

the engine. It was often necessary to in-

crease the speed of the engine in order to

climb the grade with the load. The train

load was made up by placing ten or twelve

loaded cars ahead of the engine and from
twelve to sixteen loads behind, depending
on the grade. Where grades were 4 per

cent or over, it was necessary for the train

crew to drop the rear end of the train, push
the cars in front of the engine to the top

of the hill, and then back up for the rear

end. This required but little extra time

•and made it possible to haul 30 to 40 cu. yd.

a trip.

The cars were 1000-lb. steel dump, capa-

ble of dumping on either side and having

a capacity of Vz yd. of material. The
dumping of the stone was handled by a

brakeman and helper. The train was
stopped at the proper place and eight to

ten cars tipped over, dumping the stone

about the center of the prepared subgrade.

all been picked up and loaded on railroad

cars. The movement, including picking up
and relaying track to the new location, cost

$329.

Weather and Soil No Handicap

Weather conditions had little effect on

the hauling, as only two days in the entire

season were lost, and that was due to the

fact that Yi, mile of the track was laid on

low ground and the water was above the

rails. The soil was of a heavy black

mucky nature and one in which hauling by
means of teams or tractors would have been

greatly handicapped in wet weather. The
only way in which it affected the industrial

railway was to make the shifting of the

track more difficult than in dry weather.

The equipment was leased for six months.

A little less than five months' time was
consumed in hauling 25,473 cu. yd. of stone

with an average haul of 3.17 miles, which

included unloading and reloading of equip-

ment. The cost of hauling the stone on

the rental basis, which included all ex-

penses incurred in the hauling as well as

freight both ways from Koppel, Pa., was
14.8 cents per ton-mile. The comparative

cost of team haul on this particular job was

Work to Start in Deep Coffer-

dam for New York Pier

Water Has Been Lowered in Six Weeks as Far as

Feasible at 1000-Foot Pier at Forty-sixth

Street, Manhattan

ON MAY 10 the water level in the 800-ft.

cofferdam for constructing the shore

end of the Forty-sixth Street municipal

pier, Manhattan Island, New York, had
been lowered to 35 ft. below mean low tide.

This is as low as it can be pumped until

work is started on the rock excavation and
a permanent sump constructed. The deep-

est excavation in the cofferdam will be

about 44 ft. below mean low tide, giving a

maximum possible head on the coffer at

high tide of 51 ft.

As noted in the "News of the Week" of

the Engineering Record of April 10, page

475, pumping was begun March 29 with

a 10-in. centrifugal steam pump, mounted
on skids on the stone banking near the

middle of the river arm of the cofferdam.

These skids, to which the pump platform

was bolted, were slid down the steep slope

twice as the pumping proceeded to keep the

pump suction close to the water level. The

STAGE OF WATER THIRTY FEET BELOW LOW TIDE INSIDE COFFERDAM FOR NEW FORTY-SIXTH STREET PIER

The two cells at the left end of the river arm owe their complete watcrtightness to the fact that the heavy fill in each, mainly stone, stretches the sheeting

until each interlock is pulled tight

After the stone was dumped, the empties
were pulled out and the track thrown over

on the earth shoulder and realigned. By
uniform loading the proper amount of stone

was dumped from each car to make the de-

sired thickness of stone in the road.

To increase the length of time that the
engine might be out on the line a mule
was used for yard switching. The water-
ing plant consisted of a gasoline engine
and an elevated tank with coal bins handy,
so that coal and water could be taken at

the same time, thus minimizing any delay

to the engine. A small amount of time
wasted on each trip due to poor organiza-

tion and switching in the yard with the

engine soon mounts up, and in the course
of a day one or more trips may be lost

which would add greatly to the cost of

hauling.

Transfer Equipment Overland

Upon the completion of hauling stone for

8.5 miles of the road, the central loading

station together with the entire equipment
was transferred 6 miles overland to a new
.station. This was accomplished in six days

by picking up the track in the rear and
hauling and placing it ahead continuously.

In this manner the entire equipment was
moved quicker and cheaper than if it had

estimated to be 28 to 30 cents per ton-mile,

regardless of the fact that it would have
been impossible to have secured a sufficient

number of teams to have completed the

work in a year. In this instance if the

township had owned the equipment the cost

per ton-mile would have been still lower.

Assuming 20 per cent for depreciation, also

the necessary repairs to put the equipment
in good working condition after use, the

cost would have been 11 cents per ton-mile.

In conclusion, Mr. Tarrant states that

some of the advantages to be derived from
the use of industrial equipment are: Low
cost of hauling; quicker hauling; inde-

pendence of weather conditions; freedom
from labor strikes; reduction of number of

men on the pay roll ; no expense for resur-

facing subgrade; minimizing danger in

passing over country bridges, due to light

weight of equipment; and smallness of

space required for operation.

Water Consumed in Milwaukee per

capita during 1914 averaged 110.2 gal., a
reduction of 1.3 gal. over the previous year.

Because of the large number of manufac-
turing establishments it is practically im-

possible, according to the last annual re-

port of the waterworks department, to ex-

pect a much lower consumption.

lowering was done with tackles attached to

the tops of the cofferdam sheet piles, and
the skids were tied up to the same anchor-

age with wire rope to hold them from slid-

ing farther. Because the banking is of

rock, this arrangement has proved amply
solid.

The timber float, on which three elec-

trically driven pumps were mounted, is now
landed at the south end of the river arm
of the coffer. Its suctions, which were
originally dropped over the river side of

the float, have been extended over the

north side, and are already nearly out of
water.

Several leaks developed during the pump-
ing, but all have been nearly stopped. This

was done by filling outside the leaks with

fine clay from a cellar excavation near the

pier and with sawdust, by driving down
the single walls of sheeting at the shore

ends of the upper and lower arms, and
by compacting the ground at one place by
dfiving, pulling and redriving round piles.

The entire leakage encountered is much
less than the leakage in any lock cofferdam-

constructed on the Ohio River in recent

years. These lock cofferdams are slightly

larger in plan than that at the Forty-sixth

street pier, but generally withstand a much
smaller head. No accurate measurements--
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STEEL FOR ONE OP THE HUGE CYLINDERS AT LOWER CORNER SET AROUND TEMPLATE

These cylinders stand without banking. Space was limited by an adjacent pier at this corner, and
the stone-banlfed construction, using a core of steel sheet-pile cells, could not be used

liave been taken, but as the leakage is

easily held by the 10-in. pump running
days, and one of the 6-in. pumps running
at night, it must be considerably -less than
1000 gal. per minute, which is considered

extraordinary in what is said to be the

deepest unbraced cofferdam ever pumped.

Locomotive Cranes to Handle Spoil

The water is now low enough to permit

work, and six tracks, at an elevation of

a few feet above high tide, will be thrown
across the cofferdam at right angles to the

river arm to carry the cranes and dinkies,

which will handle spoil from the rock ex-

cavation for the new slips. The construc-

tion of several of these tracks has begun.

These tracks will be gathered into a double-

track line on the river arm of the coffer-

dam, from which a double-track branch

will run to the end of the old Forty-fifth

Street pier, which is still standing in the

river. Here the spoil will be dumped in

scows. A driver boat is now building the

trestle to connect the old pier end to the

coffer.

The work is being done by the Holbrook,

Cabot & Rollins Corporation for the De-

partment of Docks and Ferries of New
York City, of which R. A. C. Smith is com-

missioner, R. C. Harrison, first deputy

commissioner and C. W. Staniford, chief

engineer. Thomas D. Bryson is in general

charge for the contractors, and Daniel

Hughes is superintendent on the work.

Bacteria in the Water of Columbus,

Ohio, during 1914 averaged 6331 per cubic

centimeter in the raw water and 14 in the

filtered water. Beginning in 1909 the bac-

terial content of the filter plant effluent for

five years was 120, 24, 55, 14 and 15, ac-

cording to the annual report, of Charles P.

Hoover, chemist in charge of the purifica-

tion plant.

Bureau of Standards on the

Autoclave Test
Abstract of Technologic Paper 47, Which Discusses.

the High-Pressure Steam Test of

Portland Cement

By R. J. WIG and H. A. DAVIS
•• Of the Bureau of Standards

THE use of high-pressure steam as a
means of determining the soundness and

cementing quality of Portland cement was
advocated as early as 1880 by both Michaelis

and Erdmenger. It has been recommended
and used by others from time to time until

recently when a form of this test was advo-

cated and introduced into specifications for

the purchase of Portland _ cement as the

Force Autoclave Test. [See Engineering

Record, July 5, 1913, pages 1 and 13 to 19.

For autoclave patent situation, see Engi-

neering Record of May 16, 1914, pages 547

and 550.] Many brands of American ce-

ment would not regularly meet the require-

ments of this test and its recent introduc-

tion led to a controversy between cement

manufacturers and consumers. The manu-
facturers of Portland cement contended that

this test was an abnormal one and the be-

havior of a cement when so exposed was no

criterion of its ultimate behavior as nor-

mally used in concrete. Furthermore, it

was suggested that this test be introduced

into the United States Government Speci-

fication for Portland cement and it was for

these reasons that an investigation of the

value of the high pressure steam test was
undertaken by the Bureau of Standards.

This investigation included a study of

the physical properties of cements that

were sound after exposure in high-pressure

steam and cements that failed to meet the

requirements of this test. Tests were made
of the tensile and compressive strength

in mortars, compressive strength in con-

cretes and the linear change of neat cement
prisms stored in air, in water, and treated

in high pressure steam.

The Test

The qualitative high-pressure steam test

consisted of subjecting a pat of neat cement,

after storing for the first 24 hours in a

damp closet, to steam at a pressure of 300

lb. per square inch for one hour, the total

time in the steam-tight boiler being 3 hours.

i

TIMBER raft CAKRIKS DOWN THREE ELECTRIC PUMPS PUMP ON SKIDS SLID DOWN BANK AS WATER RECEDES

METHODS WHICH LOWERED THE PUMPS WITH THE WATER AND SAVED THE EXPENSE OP A SECOND-STAGE INSTALLATION



656 ENGINEERING RECORD Vol. 71, No. 21

A cement was said to have passed this test

if the pat was hard and sound when exam-
ined after this treatment. The quantita-

tive high-pressure steam test consisted of

molding six neat cement briquettes, storing

them 24 hours in a damp closet, then treat-

ing three of them in steam at 300 lb. pres-

sure for one hour in a steam tight boiler,

the total time in the boiler being 3 hours.

The six briquettes were then broken In a
cement testing machine and a cement was
said to pass the high-pressure steam test if

the treated briquettes showed higher ten-

sile strength than the untreated.

Eighteen two-barrel samples of cement,
composed of seven different brands, were
obtained for testing in concrete. The ce-

ment of some of these samples passed the

high pressure steam test and the cement of

other samples did not. The concretes pre-

pared from these cements have been nor-

mally e.xposed to the atmosphere for 2

years or more and tested for compressive
strength from time to time. Sufficient

specimens were prepared to continue the

tests for 10 years.

Summary of Results

The following is a brief summary of the

results of this investigation.

The general soundness tests show that

some cements mixed neat which are sound
according to the standard atmospheric
steam test but unsound in high-pressure

steam exhibit signs of unsoundness when
stored under normal conditions in dry air.

This unsoundness may require 9 months or

more to develop in neat-cement specimens.

The strength tests of mortars and con-

cretes fail to show any difference in the

cementing quality of cements that pass the

high-pressure steam test and those that fail

to meet the requirements of this test.

There is but small difference, if any, in

the linear change of prisms made of cement
that passes the high-pressure steam test

and prisms made of cement that fails to

meet the requirements of this test whether
stored in air or water.

Seventy per cent of a total number of

fifty-one brands of Portland cement tested

passed the high-pressure steam test.

Cements normally unsound in the atmos-
pheric or high-pressure steam tests, will

generally be found to be more sound than
the original cement if the coarser particles

are removed. While fineness is not essen-

tial to soundness, it appears usually to be
the coarse particles of a normally unsound
cement that cause the expansive action

resulting in cracking and disintegration of

the hardened cement in the accelerated tests

of soundness.

A cement originally unsound in the high-
pressure steam test will usually be found
sound if. exposed to this test after aging
from 2 to 6 months.

Conclusions

The following conclusions are drawn from
the results obtained.

1. The high-pressure steam test should

be made on all cements that are to be In-

corporated in cement mortar or concrete

products that are to be cured in steam at

pressures above atmospheric.

2. The high-pressure steam test may be
of value as forecasting the behavior of neat

cement or a very rich mortar when exposed

under normal conditions in dry air, but it

does not forecast the behavior of cements
in concrete as normally exposed.

3. Cement passing the high-pressure

steam test is not superior in cementing
quality, as determined from the compres-
sive strength of concretes, to cement that

fails in this test.

4. Cement passing the high-pressure

steam test does not make more permanent
or durable concrete than cement which
meets the requirements of the standard
specification but fails in this test.

5. Cement failing to pass the standard

specification atmospheric steam test but

meeting the other requirements of the

standard specifications shows in some in-

stances a normal strength in concrete.

6. For practical work under normal con-

ditions of construction, the results of this

investigation fail to show that the high-

pressure steam test is of value as a means
of determining the ultimate soundness of

concrete.

Blanket Versus Cut-Off Wall for Sealing Bank
at Cedar River Dam

D. C. Henny Discusses Factors Affecting Cost of Each but Is

Prevented from Drawing Final Conclusions by Meagemess of Data

NEWS notes in this journal have, since

the first of this year, kept the read-

ers of the Engineering Record informed

as to developments in connection with

the leakage at the Cedar River dam of

the city of Seattle. As far as conditions

at the site are concerned there has been

little change, the leakage still averaging

about 200 sec. ft. The city engineer, A. H.

Dimock, on April 27 applied to the City

Council for an appropriation of $25,000 to

continue studies as to the best method of

stopping the leakage. A cut-off wall to rock

ny's report which relates to methods of

repair is as follows:

The economical feasibility of construct-

ing a tight diaphragm must depend upon
the depth to tight material, although even
on the basis of data at present available it

is evident that such method must be ex-

ceedingly expensive as the length of such
diaphragm may be over 7000 ft. and its

depth over 180 ft.

Roughly speaking, the excavation of such
a trench may involve the moving of from
150,000 to 200,000 cu. yd. of moraine mate-

Seepage Losses at Cedar River Dam
Average Average
water elev. area

Period In , Loss v submerged,
1914 reservoir Sec-ft. Acre-ft. acres

Nov. 7-10 1,480.5 105 841 11.5
Nov. 11-13 1,494 422 2,534 28
Nov. 14-19 1,508 261 3,132 . 46
Nov. 20-22 1,516.4 186 1,128 64
Nov. 23-29 1,521.4 217 3,042 72
Nov. 2 9-Dec. 2 1,521 254 1,522 70.5
Dec. 3-6 1,519.5 156 1,244 68

Dec. 7-12 1,508 47.2 567 46.5
Dec. 13-17 1,495 26.1 261 26.6
Dec. 18-25 1,485 9.4 151 15.0
Dec. 26-Jan. 2 1,475 5.1 81 8.6

14,503

Loss
per acre
per day.
feet

18.2
30.2
11.3 Period of
5.9 variable
6.0 inflow
7.2
4.6

2.0
2.0 Period of
1.26 no inflow
1.17

and an impervious blanket over the porous
material have been discussed. With his re-

port, which was a statement of present con-
ditions at the dam, Mr. Dimock transmitted
a report by D. C. Henny, consulting engi-

neer, of Portland, Ore., without, however,
commenting upon it.

Since the report was rendered the coun-
cil has ordered that plans and specifications

be prepared for silting the pervious bank.
Mr. Kenny's report, abstracted below, re-

views the two general methods suggested
for stopping the leakage—a cut-off wall,

and a blanket. Under the latter method
he discusses separately blankets of local

materials, placed dry and by hydraul-
icking, and of concrete. He does not
draw conclusions, since the data at hand
when ,his report was prepared, March
2, were too meager to allow an esti-

mate to be made as to either the extent

of the wall or blanket or the cost of the

work. In any event the cost is certain to

be high. Mr. Henny also discusses the
character of the moraine through which
the seepage is taking place.

The history of the construction of the
dam and the development of the leakage

was given in the Engineering Record of

Jan. 9, 1915, page 62. Some further de-

tails as to the leakage are given by Mr.
Henny in the opening of his report, and are
reproduced in the accompanying table.

The abstract of that portion of Mr. Hen-

rial in connection with a concrete dia-

phragm, and at least two or three times
this amount for a diaphragm built of clay
or silt. The total cost of such work would
probably be close to $1,000,000, and possibly
more. As other methods of stopping seep-

age, however, will also be very expensive,
it will be desirable to continue one or more
of the shafts or one of the wells [then under
way] down to bedrock.

Blanket

In regard to treating the interior sur-

face of the reservoir, any consideration of
this method will require a determination of

the probable area to be treated. If it is

found that the fine sand beds near the old

dam continue down to bedrock, there is some
possibility that surface treatment might
be confined to about 125 acres. It is more
probable, however, that much of the area
farther upstream will need treatment and
the total area may exceed 200 acres. In

rock-filled dam construction a tight coating

would probably require a normal thickness

equal to the depth of water against it.

It is evident that since the average water
depth over about 75 acres will probably be
90 ft. at high water and over 50 acres will

be about 50 ft., a thickness of blanket equal

to water depth is out of the question, and
this method can be considered only if mate-
r-ial is available which will be satisfactor>'

with less thickness.
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A physical analysis, made during Mr.
Henny's visit, of normal bank material

shows that while short in fine sand and
silt it is otherwise very well graduated, and
that although the voids are large their per-

centage to the mass is relatively small.

There are indications that all the treatment

which the normal material may require to

render it fairly tight is the admixture of a

small proportion of sand such as is availa-

ble in the banks near the old dam.
Should investigation show that with a

mixture as above outlined proper seepage
reduction could be attained by the use of

a blanket, the thickness of which need not

exceed an average of one-fifth the water
depth against it, there may be required for

the treatment of 125 acres of reservoir sur-

face about 3,500,000 cu. yd.

The cost of laying such blanket, using the

material at the place and mixing it with

fine sand to the extent of, say, 20 per cent,

must depend upon the method and special

machinery employed. It is very unlikely

that an average price of less than 20 cents

could be reached. As this process must be
preceded by clearing of stumps, it is evi-

dent that its cost may be guessed at the

present time at from $700,000 to $1,000,000,

according to the acreage to be treated, while

its feasibility still remains doubtful until

percolation tests shall have been made.
[Percolation tests on various mixtures of

the materials are now under way.]

Placing Blanket Hydkaulically

Consideration has been given to sealing

the reservoir bottom and sides by the hy-
draulic process. [See abstract below of

letter to Mr. Henny from W. C. Morse, of

Lewis, Wiley & Morse, Inc., of Seattle,

Wash.] It is highly probable that yard
for yard the hydraulic method i« likely to

be far more economical than the dry meth-
od, and it may be noted that Mr. Morse sug-

gests a blanket 6 ft. in thickness, or far

less than suggested under the dry method.
The material immediately at hand for

hydraulicking is either the bank material

itself or else the surface loam on top of

the bench, and so far as Mr. Henny's obser-

vation had shown the amount of fine silt

contained therein is relatively very small,

and in case material that will pass through
a 100-mesh sieve be considered silt, not ex-

ceeding a few per cent. A 6-ft. layer would
thus produce only a few inches of fine silt,

which, even if it could be laid against the

present slopes in a connected sheet, would
be entirely insufficient for the purpose.

Possible Results

It is probable, however, that in the appli-

cation of the method a large proportion of

the silt will be carried down into the open
voids of the normal banks unless first closed

up with fine sand, of which locally the sup-
ply seems to be very short. Silty water
carried into the open pores of the bank may
produce some good, but the probability is

that much of the silt so carried in will fail

to close the pores and enter to an uncer-
tain depth without producing any material
tightening effect.

The manner in which this method may
be employed with reasonable hope of suc-
cess is by accomplishing, by its means, what
was aimed at with the dry method, namely,
the mixing of fine sand with local bank
material. The great difficulty will be to
place it in its final position so that a large
part of it settles in a thoroughly mixed
state free from stratification.

So far as Mr. Henny knows, such result

has never been attained, but he thinks that
there is some possibility that it may never-
theless be accomplished; at least men of

large experience in this line express such
opinion. It is readily conceivable that if

such method should be found successful and
dependable a thinner blanket than was pre-

liminarily suggested for the dry method
may answer. It is probable, moreover, that
the unit cost of placing material will be
much lower, and the entire scheme has
therefore attractive features.

Its feasibility will have to be judged by
tests and experiments with the various

classes of available material, and if found
promising in connection with this process

it may be desirable to plan a test on a fairly

large scale for some selected portion of the

reservoir bottom and slope.

Concrete Skin

There yet remains a third method of
skin treatment, namely, concreting the
interior surface of the reservoir where
necessary. One acre of concrete 1 ft.

thick contains 1613 cu. yd., and if for

present purposes it be assumed that
1 ft. thickness of concrete is sufficient,

and that it can be placed at the extremely
low price of $4 per cubic yard, one acre
would cost $6500, and the total cost, includ-

ing surface preparation, would again be
close to $1,000,000, and might possibly ex-

ceed that amount.
Experiments made some years ago on

the Umatilla Reclamation Service project

show that seepage through 1 :8 :4 gravel

concrete varies per foot of water pressure
and per foot of thickness of concrete from
0.009 to 0.005 acre-foot per acre per day.

Assuming an average pressure of 70 ft., 1

ft. of concrete might thus be expected to

lose about 6 in. of depth per day, which
would be equivalent for 125 acres to 31

sec.-ft., and for 200 acres to 50 sec.-ft. It

is probable that silting as well as gradual
hardening of the concrete would materially

reduce this seepage, even with concrete with
lower cement content. On the other hand,
extra leakage would be likely to develop at

cracks and joints.

The bank material according to the single

sample analyzed is unusually well graded.

By using the material in place it may be

that, through the use of special machinery,
concrete can be produced at a very low unit

cost, so that even if a greater average thick-

ness be considered than 12 in. the total

cost may be greatly reduced.

It will also be feasible to consider a con-

crete, lean as to cement, but otherwise hard
and firm, and coating it, before it has set,

with mortar applied either in the ordinary
manner or with the cement gun. It is

known that even a thin layer of mortar may
be made practically water tight if properly

applied and suflJciently rich in cement.

Tentative Conclusions and Tests

On the whole the hydraulicking and the

concreting methods, if material available in

place can be used for the bulk of the coat-

ing, seem from present indications to offer

the best possibilities of lowest cost and least

uncertain results. The concrete method will

have the advantage over hydraulicking in

that if the results as to tightness are not

up to expectations additional work can later

be more readily done.

The investigations which in Mr. Henny's
opinion are essential to acquire an intelli-

gent judgment should be made in the order

of their importance along the following

lines

:

1. Open test pits to determine probable
area to be treated.

2. Physical analysis of reservoir bottom
and slope materials and determination of

rate of percolation.

• 3. Tests of various mixtures of slope and
bottom material with loam and with fine

sand, both without and with cement, and
determination of rate of percolation.

4. Boring or shaft work to determine
depth of bedrock at least at one or two
points along most promising line of cut-off

wall.

The tests for percolation may be made in

suitable tanks in accordance with standard
practice and should be arranged so as to

show results not only for the usual 3-ft.

water head on 3 ft. of test material, but also

for heads to not less than 60 ft. and, in case
of concrete, for heads to 200 ft.

The figures of cost and possible seepage
losses after treatment, herein submitted, are
necessarily speculative to a large extent by
reason of absence of definite data upon
which to base them, and are submitted
merely to afford some preliminary and gen-
eral views on the relative merits of the
various solutions of the problem.

Mr. Henny's discussion of the hydraulic
method of placing the blanket was based on
a letter to him from W. C. Morse, of Lewis,
Wiley & Morse, Inc., hydraulic contractors,

of Seattle. The following paragraphs from
that letter give the suggestions relating to

the hydraulic method:
The material would be sluiced from the

higher elevations of the north bank (care

being used to reject the coarser rock), car-

ried and distributed in pipe lines, which
permit of more uniform spreading and mix-
ing than the flume method, to a depth of

about 6 ft. over the entire pool floor. This
would form a uniform matrix of compara-
tively tight material, which, in turn, would
be covered with about 6 in. of silt and slick-

ings deposited by the water after its hy-

draulic duty was performed. If there were
not enough silt in the run-off to give this

depth, a sufficient quantity could be taken
from the top soil to the north end and pos-

sibly from the south bank. This silt would
work into the 6-ft. layer already placed and
would become absolutely impervious, with
no danger of breaking through; for the

greater the pressure exerted by the water,

the tighter the 6-ft. layer would be com-
pressed and the greater the penetration.

Slopes would be built with the sheerboard
step bulkhead method [see Engineering
Record, Sept. 12, 1914, page 288], carrying

a bench with about 12 ft. of horizontal sur-

face, giving about 6V2 ft. of depth per-

pendicular to slope line. The idea would
be to hold the gradient of the stream behind
the bulkheads as flat as practicable, reject

the coarser material at the borrow pit and
force the spoil-bearing stream against the
original bank all the time. The result of

this would be that the original bank would
be fed, at every point, just as much water,
carrying coarse and fine material, as it

would take, resulting in a complete seal,

and further resulting in having not only a
seal within the original bank, but having
outside, and protected by an outer belt of

coarse material, a blanket about 2 ft. thick

of fine material, which would accomplish
the double purpose of supplying any fine

material lacking in the original bank and
forming a seal by itself.
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Triangle Fixed to Simplify Taking

Valuation Field Notes

FIELD NOTES for railroad valuation

necessitate a considerable amount of

neat, accurate sketching. In order to mini-

mize time in getting this result Stephen R.

Truesdale, of the valuation department,

Chicago & North Western Railway, has

taken an ordinary 6-in. 30 x 60-deg. trian-

gle and drilled it to act as a stencil for

some of the signs and symbols of the Amer-

ican Railway Engineering Association.

The accompanying sketch shows the

many uses to which the triangle can

be put. It has been estimated that

the "kink" saves 20 per cent in

time.

Track curves on a 100-ft. scale

.are laid out at A, B and C, A
being a No. 6 turnout on 13-

ft. track centers, B a circu-

lar curve of 600-ft. radius,

and C a No. 10 standard

turnout or crossover

curve. Small square

buildings, such as

pump houses and
windmill towers,

are indicated by
D. E is the A.

R. E. A. sym-
bol for a mile

post. F is

theA.R.E.
A. symbol

TURNOUTS, BUILDINGS, SIGNALS AND CUL-

VERTS ARE AMONG THE ITEMS READILY

INDICATED IN THE FIELD NOTES BY

THIS TRIANGLE

for home signals; by notching blade-dis-

tant signals are indicated. G is used

for section houses, stations and freight

sheds, if they do not have to be drawn

to scale, while H is used for section tool

houses, crossing planks and pile bridge

spans. For culverts, platforms and sheds I

is used. Of the circles J and K, J is used

for water tanks and towers, and K for

wells, manholes and catch-basins.

Hypochlorite in the Milwaukee Wa-
ter Supply causes trouble from tastes and

odors when applied in sufficient quantity to

eliminate gas-forming bacteria and when
the temperature falls below 38 deg. Fahr.

In his 1914 annual report H. P. Bohmann,
superintendent of waterworks, states that

in spite of reducing the rate to 2.3 lb. per

million gallons trouble occurred. The aver-

age efficiency of the chemical in eliminating

bacteria was 96.56 per cent. B. coli were
present in the raw water on 189 days in

1 cu. cm and on 270 days in 10 cu. cm. In

the treated water the corresponding fig-

ures are 3 days in 1 cu. cm and 48 days in

10 cu. cm. The average number of bac-

teria per cubic centimeter on gelatine in the

treated water was 94, with a maximum of

2000 and minimum of 0. Corresponding

figures for the raw water are 2590, 14,200

and 80.

New Publications

Proceedings of the Second Annual Meeting of
THE Washington Irrigation Institute. Paper,
6x9 in. ; 186 pages. Prosser, Wash. L. L. Lynn,
Secretary.

Boston Transit Commission, Twentieth Annual
Report, 1914. Cloth, 6 x 9 in. ; 202 pages; illus-

trated, maps, diagrams and tables. Boston, City
Printing Department.

Combined Power and Heating Plants—Part III.

A Treatise tor Designing and Constructing Engi-
neers, Architects and Students. By Charles L.

Hubbard, B.S., M.E., consulting engineer. Cloth,

6x9 in. ; 408 pages ; illustrated. New York, Mc-
Graw-Hill Book Company, Inc. $3 net.

Railroad Field Manual for Civil Engineers. By
William G. Raymond, C.E., LKD., professor of

civil engineering and dean of the College of Ap-
plied Science in the State University of Iowa.
Flexible leather, 4V4 x 7 in,; 386 pages; tables

and diagrams. New York, John Wiley & Sons,

Inc. $3 net.

Overcrowding and Defective Housing in the
Rural Districts. By Harvey B. Bashore, inspec-

tor for Pennsylvania Department of Health,
author of "The Sanitation of a Country House,"
"The Sanitation of Recreation Camps and Parks'
and "Outlines of Practical Sanitation." Cloth,

5 X 7V. in. ; 92 pages ; illustrated. New York,
John Wiley & Sons, Inc. $1 net.

Secondary Stresses and Other Problems in Rigid
Frames—A New Method of Solution. By George
Alfred Money, C.E., M.S. Paper, 6% x 10 in. ; 17 .

pages ; illustrated. Minneapolis, Bulletin of Uni-
versity of Minnesota.

Applies a well-known graphic method to the
problems of continuous beams, framed bents,

building frames and secondary stresses in bridge
trusses.

American Association of Port Authorities—Pro-
ceedings and papers of the third meeting, held at
Baltimore, Sept. 8-10, 1914. Paper, 6 x 9 in. ; 286
pages ; illustrated. New York, Office of the Secre-
tary, 29 Broadway.

In addition to the report of the convention held
last September there is a 39-page "summary of
ports," giving information concerning nearly forty
sea and lake ports in the United States and
Canada.

Metal Lath Hand Book. Edited by H. M. Mc-
Master. Cloth, 6 x 9 in. ; 128 pages; illustrated.
Youngstown, The Associated Lath Manufacturers.

This book is designed to place concisely before
architects and contractors the best methods of
using metal lath, and illustrations, descriptions
and observations by the best authorities on con-
struction affected by its use. A condensed record
of various scientific experiments, particularly fire

tests, is also included.

Proceedings of the First Annual Convention of
the City Manager's Association. Reported by
C. M. Boling. Paper, 6 x 9 in. ; 46 pages. Spring-
field, Ohio, City Managers' Association,
A complete report of the meeting held Dec. 2,

3 and 4, 1914, at Springfield. Contains compre-
hensive discussions of the problems confronted by
city managers, including financial methods, hand-
ling of ;)ublic service corporations and contractors,
and the relation of the engineer to city govern-
ment.

Books Reviewed

Oxyacetylene Welding and Cutting

Author, C. H. Burrows. Boards, 3 x 8% in. ; 134
pages ; 65 illustrations. Minneapolis, Vulcan
Process Co., $1.50.

The purpose of this book is to explain

the subject of oxy-acetylene welding and
cutting, both as to the underlying theory

and as to its practical application, to me-
chanics and welders in general. It is writ-

ten in such a manner as to be thoroughly

understandable by them, and yet at the

same time comprehensive. That the author

has succeeded in his purpose no one who
has read through his work can doubt.

From cover to cover he does not deviate

once from the ideal he set for himself and
in no place has he inserted a passage that

should not be readily understood by any-

one possessed of even the barest rudi-

mentary education. When the reader

reaches the last page he feels that he has

learned something, and with no great

mental effort at that, which is about the

highest praise the author should desire,

llow much the mechanical part of the make-
up of this book has to do with its easy

reading is problematical, but there can be

no question that it aids materially, as the

printing is clear and sharply defined and
the quality of the paper of the best.

Though the work is intended primarily for

the class of men already cited, one cannot

but be struck with the thought that it

might prove profitable for many contractors

and even engineers to at least glance

through its pages, for it is the opinion of

the reviewer that the full possibilities of

oxy-acetylene welding and cutting are not

thoroughly appreciated by such men. There

are many tons of expensive castings being

thrown on the junk pile, even today, that

could be just as well saved were the uses

of this form of equipment more thoroughlj'

understood.

Direct-Acting Steam Pumps
Author, Frank F. Nickel, associate in mechanical

engineering, Columbia University, New York City.
Cloth. 6 x 9Vi in.; 258 pages; 218 illustrations.
New York, McGraw-Hill Book Co., Inc. $3 net.

This book is strictly what its title indi-

cates except for the chapters on "Perform-
ance Factors" and "Duty," which are per-

fectly general and apply to any steam
pumps.
The first chapter is historical, show-

ing the development of the direct-acting

pump. About 100 pages are devoted to de-

scription of different types of pumps, and
a large number of cuts, obviously from
makers' catalogs, are shown.
A chapter each is given to pump-end de-

tails and steam-end details and one chapter

to comparative adaptability of different

types to service conditions. The book

would probably prove useful as a reference

work for designers of this type of pump.

McGraw Waterworks Directory

Cloth, 6 Vi X 9 in., 616 pages. New Y'ork. McGraw
Publishing Company, Inc. $15.

For years there has been need of a direc-

tory of waterworks of the United States and

Canada. Time has outstripped the excellent

"Manual of American Waterworks," edited

by M. N. Baker and published in 1897.

Now the need has been filled and the pub-

lishers promise a new edition annually, thus

guaranteeing a reference book always up to

date.

The first issue, just- off the press, hsts

5185 towns in the United States and Can-

ada. As to each there is given the essen-

tial facts as to ownership and management,
source of supply, purification, pumping
equipment, distribution system and rates.

As a consequence of the degree of complete-

ness of the list and of the information fur-

nished on the plants, it was necessary to

make the book twice as large as planned.

The book is arranged alphabetically by
States, with the tovras in alphabetical order

under each State. The description of each

waterworks is given under the town which

it supplies, and if additional towns are sup-

plied from the same plant, they are listed

after the statement about ownership.

The listing for the city of Bristol, Conn.,
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which follows, is typical of the character of

information presented:

BRISTOL, 9,527
Municipal. Office, 29 Prosiiect St. Supplies

Foiestville.
Chm. Comrs., Chas. L. Woodling Bristol
Comr., Daniel F. Crowley "
Sec. & Des. Engr., Alexander Harper "
Supt., Arthur W. Jepson "

Impounding reservoirs; 4^4 mi. from center dis-
tribution, 3-364,000, Ono gal. ; no puritication.

Gravity distribution from reservoir, 57,000,000
gal.; standpipe (1900) 30 ft. in diam. 35 ft. high
iron.

Pipe, 32 mi. 4 to 12-in. c. i. ; 2Vj ml. 14 to 30-in.
c. i. ; 700 ft. above 30-in. c. i. ; hyd. 133, hose con.
2yj-in. Ludlow; valves, 298 r. h. opening Renssa-
laer and Ludlow; meters, 1595; av. daily cons.
1,236,000 gal. ; serv. con. 1961 ; ord. pres. 30 to 120
lb., fire pres. same.

Rates; fiat, $6 year, bath $3, closet $3; meter,
18c. 100 cu. ft. max., S^jc. min.

A statistical summary giving the number
of plants by States and an analysis of

ownership and of types of pumping equip-

ment used, closes the book.

The book is very well printed and bound,
the large type being in. striking and wel-
come contrast to the small sizes generally

used.

Published independently of this book, but
part of the same enterprise is the "Water-
works Buyers' Guide and Reference Man-
ual," which is furnished free to superin-
tendents and engineers of waterworks in re-

turn for the information furnished by them
concerning their plants.

Further Problems in the Theory
and Design of Structures

Author, Edwart S. Andrews, B. So. Eng. (Lond. ),
late demonstrater and lecturer in the Engineering
Department of University College, London ; lecturer
in theory and design of structures at the Goldsmiths
College, New Cross. Cloth, 6 x 9 in. ; 234 pages ;

99 illu.strations. New York, D. Van Nostrand Com-
pany, ?2.50 net.

Reviewed by F. H. Constant
Professor of Civil Engineering, Princeton Uni-

versity, Princeton, N. J.

This is a continuation and to some extent

an overlapping of the author's earlier book
on "Theory and Design of Structures," the

third edition of which was reviewed in the
Engineering Record of Nov. 22, 1913, page
588. The earlier book may be criticised as

attempting to cover too much ground, rang-
ing, as it does, from elementary graphics
and simple beams to suspension bridges and
hingeless arches, from the practical design
of steel structures to earth pressure, re-

taining walls, reinforced-concrete beams,
gravity dams, foundations and voussoir
arches. The present volume is more definite

in its aim and is confined to the mathemat-
ical development of the stresses in the so-

called higher structures. The book will

seem quite mathematical to the casual critic,

but the author has deemed it advisable to

insert the intermediate mathematical steps.

The book contains 234 pages and is sub-

divided as follows: Chapter 1 is on ordi-

nary influence iines for simple beams and
criteria for wheel loads. The advantages
of the moment table in numerical calcula-

tion do not seem to be appreciated by the
author, a graphical method taking its place.

Chapter 2 gives influence lines and criteria

for simply supported trusses. Chapter 3

relates to influence lines for fixed and con-

tinuous beams, and tables of coefficients fa-

cilitate the numerical calculations. Built-in

and two-span bridges receive the major at-

tention.

Chapter 4 covers influence lines for
arches and suspension bridges. In the lat-

ter the cable is assumed always to retain its

parabolic form and to exert a uniform up-
ward load on the stiffening girder, and

reference is made to a standard American
work for the more exact solution. Chapter
5 treats of deflections in frames by the alge-

braic and the graphic (Williot diagram)
methods. A number of examples are
worked out in detail. Chapter 6 is on
stresses in redundant frames. Chapters 7
and 8 take up arches again at greater
length, completing the two-hinged arch
with some of its special forms and including
a short treatment of the hingeless arch rib.

Chapter 9 develops stresses in portals and
wind bracing and includes continuous por-
tals and a very brief analysis of wind

stresses in tall buildings. The book con-

cludes with a chapter on secondary stresses,

due to eccentric connections and the rigidity

of joints. The methods are illustrated by
numerical examples.

The work is a brief survey of the higher

field of structural analysis. It is intended

for English readers, to fill the need there,

which has already been so satisfactorily

met in American literature. It covers no
ground not already familiar to American
readers, but will interest the latter in serv-

ing as a supplement to our own excellent

treatises on the subject.

Wash-Water Tests

Sir: It occurs to me that some of your
readers who are concerned with the opera-

tion of rapid filters may be interested in

the accompanying diagram showing the re-

sults obtained at Ithaca of testing the wash-
water for turbidity at varying intervals

after the beginning of the wash.
The purpose was to determine the proper

time period for running the wash-water
through the sand, and an arbitrary value

of 50 was chosen as a satisfactory condition

of the wash-water as it came from the bed.

The diagram shows that 9V2 minutes were
required to reach this condition, so that a

period of 10 minutes was decided on as a

proper period for washing.

The turbidities were determined by dilu-

tion and comparison with silica standards,

and readings were taken at half-minute in-

tervals from the instant the wash-water

began coming through freely.

The break at the beginning is evidently

caused by the fact that some time is neces-

sary before the maximum turbidity is

reached and this condition was even more
marked in some of the other beds.
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The smooth curve obtained, as well as its

shape, is especially interesting.

Henry N. Ogden,
Professor of Sanitary Engineering, Cornell

University.

Ithaca, N. Y.

-A SUp ofTorresdale Laboratory-

the Pen
Sir: I note a misprint in the article con-

tributed by me for your issue of May 8,

page 591, on the sedimentation basin at

Torresdale. Under my name appears

"Chemist in Charge, Torresdale Filters,"

which should read "Chemist in Charge,

Torresdale Laboratory." Jos. S. V. Siddons

is superintendent of the Torresdale filtra-

tion plant and the operation of the filters

is under his direction.

The Philadelphia Bureau of Water oper-

ates two laboratories, one at Belmont, with

Dr. Geo. E. Thomas chemist in charge, and
one at Torresdale with the writer in charge.

These laboratories operate independent of

the filter plants and report to S. M. Van
Loan, assistant chief engineer. The five

filter plants are each in charge of a super-

intendent. Francis D. West,
Chemist in Charge, Torresdale Laboratory.

Philadelphia.

Time of Washing in Minutes

WASH-WATER TEST AT FILTER 5

52-hour run before washing. Loss of head 7.9 ft.

Should Not the Name Gatun Be
Changed to Sibert?

Sir: I am pleased to learn that Presi-

dent Wilson has by executive order changed
Culebra to Gaillard.

Having, as No. 83,891, been associated

with the gang who "shattered a continent's

spine" I was surprised to have been asked

by many engineers, since my return to 'the

States," the names of the division engi-

neers on the Panama work. These division

engineers certainly deserve to be immor-
talized, and the change from Culebra to

Gaillard is only just. But why stop at

this?

My service in Panama was with the At-

lantic Division, and I would like to head a

move to have Gatun changed to Sibert, and
feel that I will be seconded by every man
who worked under Col. W. L. Sibert. From
the deep study he gave every detail of the

work in his division, his ability to "listen

well," his questions always to the point, and

his dead cigar, which he never possessed
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the means of lighting, we certainly consid-

ered him the "matchless division engineer."

A. C. CORNELISON,
Formerly Superintendent, Porto Bello, At-

lantic Division, Panama.
Tehuacana, Texas.

Length of Life of Walls of Mortar

on Metal Lath

Sib: In connection with appraisal work
on factory buildings the writer is endeavor-

ing to collect data on the life of their out-

side building walls of Portland cement mor-
tar plastered on metal lath. Inquiries

among a limited circle of engineers and
architects in the Pittsburgh district have
brought replies giving the life as from
th^ee to nine years. The replies, however,

have been so few that the writer would
appreciate the opportunity of getting a

more general expression of experience with

this type of wall construction through the

publication of this letter.

J. C. Grouse, C. E.

Pittsburgh.

[Probably there are readers of the Engi-

neering Record who can give Mr. Grouse
more definite information.

—

Editor.]

Best Steam Plants Rival Diesel En-

gine in E^ronomy

Sib : I was much interested in Mr. Ham-
mond's article, "The Diesel Engine for the

Contractor—Why Not?" in your issue of

March 27, page 409. The table on page 410

brings out very clearly the saving that an
up-to-date Diesel engine could make in the

cost of power where an ordinary contrac-

tor's steam plant is in operation.

I would like to call your attention to the

fact that this same saving, and perhaps a

greater, could be made by an up-to-date

steam plant. For instance, the Locomobile

type steam plant will deliver a horsepower-

hour per pound of coal and on test condi-

tions has done 20 per cent better than this.

This would cut the fuel bill from 2^/2 times

that of the Diesel engine down to V2 that

of the Diesel engine under the conditions

mentioned in the table, and would also cut

the labor cost materially, as a 500-hp Loco-

mobile plant does not require five firemen.

With coal at $2 a ton and oil at 3 cents

a gallon the Diesel engine will not usually

be found better adapted for the contractor

than the steam plant, but with coal at $3
or more a ton and oil at 3 cents or less a

gallon the Diesel engine will often be found
the better source of power. The trouble

is that contractors are prone to take any
kind of a boiler that will make steam and
any kind of an engine that will turn over,

regardless of its steam consumption, when
careful figuring would show a more ex-

pensive plant to be more economical. This
plant might be a Diesel engine plant, a

steam plant or even a gas producer under
certain conditions.

Geo. L. Sin-LivAN,

Professor of Mechanical-Electrical Engi-
neering, University of Santa Glara.

Santa Glara, Gal.

[Economical stationary steam plants are

not portable—not even as portable as the

Diesel engine. That is why contractors are

still sticking to locomotive and other fire-

tube types of boilers. Further, if an
efficient steam plant is designed for a job

requiring a given number of horsepower, it

will be hard to split that plant into inde-

pendent units, for a smaller job, or to add
to it for a larger job without either im-

pairing its efficiency or going to dispropor-

tionate expense. A Diesel-generator sta-

tion of several 50 or 100-hp units, on the

other hand, may be broken up or recom-
bined with other units in the most flexible

manner without affecting its efficiency.

Further, the Diepel-engine generator set

is self contained. When a contractor moves
a steam plant, especially if he subdivides

it, he throws away all the labor and about
half the material, such as pipes and fittings,

etc., used to set it up. Never is a con-

tractor able to set up a boiler and engine
plant again with the same piping which he
took down. This type of installation

charge mounts up after a few moves. It

takes a good crew of pipe-fitters, for in-

stance, to set up a 2000-ft. steam air plant

in a week. The Diesel engine, on the other

hand, is stripped for shipping like an air

compressor, and goes together at its

destination just as it came apart.

—

Editor.]

Ethical Advertising for Engineers

Sir : It is a ticklish proposition for engi-

neers, this business of advertising. A mem-
ber of the American Society of Civil Engi-
neers or of similar organizations faces the

statement that self-laudatory advertising is

unethical, and uses that as an excuse for

neglecting proper publicity methods. Much
of the seat-warming between jobs is direct-

ly traceable to just this neglect. In con-

trast, a rising young technical graduate un-
hampered by any such supervision runs a

card in the "Daily Blast" stating that he
"is prepared to undertake difficult work in

any part of the State." It is a difficult

problem to keep one's name before the pub-
lic, and many engineers have not yet

solved it.

No attempt will be made here to present
a treatise on advertising. Rather will be
given a few of the ideas a consulting engi-

neer in one of the Central States has used.

His field is, to a large extent, the develop-

ment of coal properties, as well as railroad

construction and land surveying. His po-

tential clients are widely distributed over
three States.

His stationery is uniform and of a good
quality. A distinctive style of type is used
on all of his printed matter. The same
style predominates on all his maps and
plans. This style of lettering, wherever
seen, tends to suggest his name and busi-

ness to his clients—and this is the prime
purpose of all his advertising.

On his maps he has developed several

distinctive features, perhaps not advertis-

ing in the strictest sense of the word, but
things that people soon begin to notice and
look for. A black dragon, in profile, is on
every map, either in the corner or support-
ing the meridian. This dragon is recog-

nized as his trade mark. All his tracings

are finished with a solid black margin, from
a line parallel to and % in. outside of the
border line to past the trimming line. This
gives to blueprints a white margin, and
sets them off with distinction.

For distribution there are blueprinted
calendars, say "done in my own office and
a sample of my work." These calendars
hang in the offices of nearly every coal com-
pany in his territory. A letter is sent with
each one that suggests to the recipient that
the calendar is well worth keeping. Be-
sides these, he occasionally publishes blue-

printed charts and maps of general interest.

Some of the charts have been : "The Coun-
ties of Ohio—Date of Formation and Con-
stitution" ; "The 'Coal Measures of the State,^

Geologically Arranged," and the like.

Among the maps, one showing the original

land-grant lines of a certain section was-

very popular. Another showed the location

of the lines run by Washington in West
Virginia. These charts measure from 18 x
36 in. to 36 x 36 in. A cheap quality of
paper is used, and the cost is by no means
prohibitive. They are priced as though
for sale, but are sent without charge to pos-

sible clients.

Photographs of general interest of con-

struction done under this engineer's super-
vision, or of his design, are occasionally

sent out. They are well mounted and are
neatly lettered with his business-card text

and a title.

Of literary ability this engineer claims,

none, and he has not entered that field.

There is no reason, however, for anyone
keeping out, if he can get his productions

published. It seems to be one of the best

publicity methods known.
These are but a few of the many adver-

tising methods that the great majority of
engineers have never tried. Many jobs

have been traced directly to their use; and
there is no doubt whatever that they have
paid. William 0. Sell,

Vanderbilt University.

Nashville, Tenn.

Should the Full Pile or Only That
Below Cutoff Be Paid For?

Sir: We are writing to ask your opinion

on a matter which has recently come up in

connection with a pile-trestle bridge con-

tract where creosoted piling were driven

and cut off to an even grade to receive the
caps. The contract calls for pasnnent on
creosoted piling at 58.3 cents per linear

foot of pile in place, the contractor furnish-

ing the material and labor.

The piles were driven by the contractor

in lengths called for by the engineer of the

owners, and the owners' engineer also di-

rected when the piles were driven to his

satisfaction. The question has arisen

whether the contractor is entitled to pay-

ment for the entire pile used, at the price

of 58.3 cents per linear foot, or whether he
should receive only payment for that por-

tion of the pile below cutoff. The specifi-

cations contain nothing to cover this point,

so that the common practice, of the profes-

sion under the conditions given would prob-

ably decide the matter. We would greatly

appreciate your opinion in the matter.

The total number of piles in the contract

was approximately 1000 "and the average
length cutoff was approximately 3.3 ft.

Paul MuNoz,
Munoz & Muiioz, Contracting Engineers.

Los Angeles.

[The attention of Mr. Muiioz and others

interested is called to an editorial on the

subject in the fore part of the paper.

—

Editor.]

In Construction Work in Chile, such

as ditching, railroad grading and the build-

ing of dikes and levees, the material is usu-

ally moved by hand, states V. L. Havens,

commercial attache at Santiago. He sug-

gests, therefore, that the country could be
made into a good field for American grading

machinery.



[Contributions to this section are solic-

ited, and if found available will be paid

for.
' They must be short, and should be

accompanied, if possible, by photographs

or sketches.—EDITOR.]

Form Nosing Made of Curved

Brackets and Sheet Iron

By R. SICKLES
Larkin & Sangster, Seneca Falls, N. Y.

ACHEAP molding for a nosing at the top

of a concrete wall, or for rounding off

the corner where the Wall angles in plan,

may be made of sheet iron. It is made by
shaping and fastening tin to brackets or

ribs sawed to the required radius.

For making a 6-in. nosing, for instance,

the brackets are ripped out on a band saw
to a 6-in. radius. It will be seen from the

sketch that the curve is 1 in. short of mak-
ing the complete quarter turn. These
brackets are nailed to the form at the

proper grade, and a 1 x 2-in. strip nailed

to the front of the brackets, as shown, thus

ONE
INCH STRIP

FILLS OUT CURVE
OF WOOD BRACKETS

piecing out the curve to the complete quar-

ter turn. The short lengths of No. 24 gage
galvanized iron are fitted to the brackets

and nailed. The nailing strip supports the
tin between the brackets and keeps the

upper edge of the molding to a straight

line. A smoother curve is obtained by pass-

ing the tin once through a set of tinsmith's

Cast-iron Pipe Laid in Slings and

Lowered on Screws

AN inverted siphon of 36-in. cast-iron

pipe was recently placed under the

South Platte River by lowering it in one
piece on long screws. The inverted siphon

is an extension from the new 60-in. conduit

CAST-IRON PIPE IN SLINGS WAS LOWERED SIX FEET TO BOTTOM OF TRENCH

rolls. The run of the molding is made up
of short lengths, depending on the width
of the tin as it comes on the work, and butt-

joined at a bracket.

The photograph shows this method em-
ployed for an 18-in. nosing on a wall curved

to a 30-ft. radius.

NOSING MADE OF SHEET IRON

Five Factors for Selecting Road
Hauling Equipment

THE five factors that should be consid-

ered in selecting highway hauling equip-

ment as given by Fred Tarrant, division

engineer, in the April bulletin of the Illi-

nois Highway Department, are as follows;

1. First cost—Some machinery will pay
for itself in a comparatively short time and
it can be readily foreseen whether there is

work enough ahead to make the investment
profitable, while other equipment requires

an enormous outlay and must be used a

number of years before first cost is realized.

2. Depreciation, which is often figured

too low.

3. Maintenance, which not only includes

repair work, but also cost of delays due to

the idle time of machine.

4. Cost of operation, which should be
taken under average and normal conditions.

5. The speed with which a machine per-

forms its work.

Mr. Tarrant states that it is advisable to

get a machine that is suitable for different

classes of work rather than one which is

highly suitable for a certain class of work,

but which, due to lack of adaptability, may
be idle a large portion of the time.

described in the Engineering Record of Oct.

19, 1912, page 424, and Jan. 18, 1913, page
60. It is used to carry water from the

intake to the Platte Canyon reservoir. The
30-in. wood-stave line, shown in the photo-

graph, carries settled water from the reser-

voir to the rapid filters at Willard.

All the water flowing in the river was
diverted through various canals, but it was
not practicable to draw down the ground
water in the gravel bed to the bottom of

the trench, therefore the pipes were yarned
and calked above the water level and then

lowered away by unscrewing the nuts on the

threaded supporting rods. One rod was ap-

portioned to each pipe at a point 1 ft. back
of the bell end. Men with wrenches were
stationed at each nut and all acted simul-

taneously in lowering the pipe. The drop
of 6 ft. was accomplished in 12 hours. The
river section, 200 ft. long, was laid in four

days.

The work was carried out under the direc-

tion of D. G. Thomas, chief engineer of the

Denver Union Water Company.

Set Record in Repairing 30-Ton

Stone-Crusher Spider by Welding

WHAT is said to be one of the largest

oxyacetylene welding jobs ever ac-

complished was completed recently in Chi-

cago when the cracked and broken hub of

a 30-ton iron spider for a gyratory stone

crusher was repaired. The section of the
spider shown in the accompanying photo-

graph weighs 60,000 lb. and the complete
spider, which includes a segment not shown.
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Under normal conditions meals can be
provided at an average cost of eighteen

cents. This provides for an ample and va-

ried diet. Usually, the charge to men for

meals is twenfy-five cents per meal, and as

will be seen this leaves a good margin of

profit. In a camp of fifty men at this rate

the boarding-house will show a profit of

about $300 per month ; and there have been
contracts where the boarding-house was the
only redeeming feature of the job.

IT REQUIRBaO 60 HOURS AND 900 POUNDS OF NEW METAL TO WELD THIS HUB

weighs 80,000 lb. After the crack and break
were chipped out, the opening was so large

that it required more than 900 lb. of new
material to be welded in.

The welding was carried on continuously
in shifts of two men each for sixty hours
before the job was completed. The frac-

tured hub was buried in a charcoal fire dur-
ing welding operations in order to prevent
local expansion or contraction. This fire

was built in a temporary brick furnace 7
ft. square and 4' 2 ft. in height erected
around the hub. After the welding was
finished the whole spider was covered with
sheet asbestos and allowed to cool off gradu-
ally. Irrespective of the time lost it would
have cost the stone quarry about $2300 for

a new casting. The repair cost only a frac-

tion in time and money required of the
price of a new casting. An entire flat car
was required to bring the large patient to

the Chicago shop of the Oxweld Acetylene
Company.

SysteminManaging Camp Boarding-

House Pays Contractor

By T. EADINGTON
Occidental Construction Company, Inc., Los

Angeles, Cal.

THE boarding-house in a construction
camp presents a double source of profit

which is frequently overlooked by the aver-
age contractor. In his opinion, the board-
ing-house is a regrettable necessity; the
men have to be fed, and he puts up as best
he can with the succession of bad cooks,

complaints from the men, and all the other
petty annoyances incidental to running the
boarding-house. If by good luck the board-
ing-house pays its way and the men do not
all leave him, he is amply satisfied with the
result. Experience, however, has shown
that with proper management a reasonable
profit can be made on the boarding-house
and petty annoyances and causes of com-
plaints mitigated. The effect on the tem-
per and efficiency of the working force is

an important item.

There must be an efficient method of buy-
ing the supplies, and of handling them in

the camp. For this purpose, the camp time-

keeper is the most suitable person. He

should be held responsible for the adequate
supply of all foodstuffs, and should report

on a daily form the receipt of all goods,

arranged alphabetically, and the consump-
tion and cost of food in the boarding-house
during the day. All supplies should be kept
in the commissary room and dealt out to

the cooks daily on requisition to the time-

keeper. At the foot of the daily report is

a summary, showing the daily cost of labor

and foodstuffs in the boarding-house, and
against this is placed the number of meals
supplied and the receipts therefrom. The
check on both cooks and timekeepers is an
incentive to avoid wastage, and the cooks

may be encouraged to achieve further

economies by the promise of an increase

in wages for a cost reduction in meals.

Patching Grouted Brick Pavements
By p. J. MASTERSON

Superintendent of Street Repairs, Cleveland

CITY FORCES in Cleveland relay all

pavements that have been cut for pipe
laying, etc. In the case of brick pavement
a long-handled chisel is the best instrument
for making the original cut in a pavement.
After an opening has been broken with a
maul the chisel can be used to cut and pry
out each brick separately, making a clean

opening and facilitating the patcher's job.

The brick used in making the patch should

be carefully measured and matched for size

as well as color. Where the new brick are
a hair's breadth thicker than the old ones,

the courses are thrown out.

The proper compacting of the sand
cusihion presents a difficulty that is not
found in new jobs of paving. Sand has
probably been lost from under the edges of

the original pavement next to the excava-
tion, and it is necessary not only to com-
press the sand cushion dowTiward in mak-
ing the repairs, but to force it latterly

under the edges of the old pavement. For
this purpose we use a form of sand rammer,
consisting of an iron handle 6 ft. in length,

with a rectangular head turned at an angle

of 45 deg. from the line of the handle. An
ordinary wooden rammer or a narrow hand
roller does the same service for the width
of the patch.

Camp
Articles

Apples, dried . .

.

Apricots, dried.

Bacon
Beans, Lima . .

.

Beans, pink. . , .

Beans, wliite. . .

Beans, string. .

Beef

Rfic'd Used

Daily Boarding-

Cost On hand

Beets

Balcing soda. . .

.

Balcing powder.

,

Cabbage
Carrots
Catsup .

Cheese .

Cinnamon
Cloves .

Coffee .

Coal .

.

Coal oil
Corn starch
Corn meal
Corn, canned.. .

.

Chili pods
Crackers
Kggs
Extract, lemon.

.

Extract, vanilla.
Extract
Fly paper.
Flour ..

Ginger .

Ham .

.

Hops .

.

Hominy
Jelly .

.

Cooks . :

Flunkeys
Timekeeper

Cost of labor.

.

Cost of supplies

Total

House Report

Date
Articles Rec'd Used Cost On hand

Lard
Lye
Macaroni
Matches
Milk
Mustard
Nutmeg
Oats
Oleo
Onions
Peaches, dried
Peaches, canned
Prunes
Pickles I

Pepper

Potatoes
Pork, dr. salt

Peas, canned
Pie, fruit
Pumpkins, canned
Raisins
Rice

Saltpetre
Salt, dairy ".

Sauerkraut
Soap
Sugar, gran
Syrup
Sago
Tea
Turnips
Tomatoes
Vinegar
Washing powder
Washing soda
Yeast

Meals served
Cash meals served
D.H. meals served

Total

Timekeeper.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Revaluation of Reclamation

Service Projects Under Way
Hearings Being Held Which May Result in Read-

justment of Construction Charges on Which

Assessments Are Based

Last January the Secretary of the Interior

announced that he proposed to have a revalu-

ation made as to the construction cost of the

projects of the U. S. Reclamation Service. The
work is now well in hand, all of the local boards

of review having been appointed and complete

instructions issued for their procedure.

The reason for the revaluation is that there

have been objections on the part of the water

users to some of the items, entered in the con-

struction cost for determining the figure on

which the charges to the settlers are based.

Local Boards

A local board of review has been appointed

for each project, each board consisting of one
representative of the Reclamation Service, one
representative of the Water Users' Association

of the project and a third member nominated
by the Reclamation Service and water-users'

representatives of a given division and then

appointed by the Secretary of the Interior.

The third member, therefore, on all of the local

boards of review of the division in which he is

appointed, while the representative of the

Reclamation Service and of the Water Users'
Association, serves only on the local board for
each particular project.

The reports of these local boards of review
are to go to a central board of review com-
posed of Elwood Mead, at present chairman of

the State Rivers and Water Supply Commission
of the State of Victoria, Australia, who is to

return to the United States in June of this

year to resume his position as a member of

the faculty of the University of California;

Brig.-Gen. W. L. Marshall, U. S. A., retired,

consulting engineer to the Secretary of the In-

terior, and I. D. O'Donnell, supervisor of irri-

gation of the Reclamation Service.

The third members of the local Boards of Re-
view are as follows: Southern Division,

Thomas U. Taylor, dean of the engineering de-

partment. University of Texas; Pacific Division,

B. A. Etcheverry, professor of irrigation engi-
neering, University of California; Northern
Division, Edward Gillette, civil engineer, Sher-
idan, Wyo.; Washington Division, O. L. Waller,
professor of civil engineering, State College of
Washington, Pullman; Rocky Mountain Divi-
sion, P. J. Preston; Central Division, C. R.
Burkey.

Scope of Review

The instructions as to details recently issued
authorize the boards of review to make recom-
mendations as to the following items:

1. Elimination of any item of cost which
-should not be included as a basis for construc-
tion charges.

2. Inclusion of any item of cost properly
chargeable but not heretofore charged.

•3. Disposition of any accrued operation and
maintenance cost not already assessed as an
operation and maintenance charge.

4. Irrigable acreage to be employed as a fac-
tor in determining the construction charges per
acre.

5. Subdivision of the projects into various
units or consolidation of units for the assess-
ment of construction charges.

6. Need, expense and cost of a suitable drain-
age system for each project and method of pay-
ing for the cost of such drainage work.
The original instructions call for the filing

of the reports of the local boards of review
with the central board by July 1, 1915. Hear-
mgs on local projects are now in progress.

California Legislature Approves

$15,000,000 Highway Bond Issue

The $15,000,000 highway bond act, under
which the proposal of issuing bonds to this

amount will be submitted to the voters of the
State, was passed by the California State
Legislature, May 7. No opposition to the
measure developed because, in addition to the
$12,000,000 bond issue requested by the High-
way Commission, the bill provides an addi-
tional $3,000,000 to be applied as may be
deemed necessary to eight branch highways.

Civil Engineers Indorse Offering War
Services to Government

By a chorus of aye's, indicating that every
man in the large gathering was heart and soul
back of the resolution, the meeting of the
American Society of Civil Engineers, on May
19, endorsed the proposal that the society

offer its services to the Government to assist

in developing a reserve engineering corps.

Following the approval of the resolution, which
was offered by R. S. Buck, engineer mainte-
nance of way of the New York Railways Com-
pany, the secretary, Charles Warren Hunt,
announced that at the suggestion of Major-
General Leonard Wood the society, through its

board of directors, had already taken the or-

ganization of such a reserve engineering corps
under advisement. The board had appointed
as a committee to study the subject William
Barclay Parsons, New York (chairman)

;

A. M. Hunt, San Francisco; F. S. Washburn,
Knoxville, Tenn. ; Samuel H. Hedges, Seattle;

Charles L. Strobel, Chicago. The secretary
believed that the. action of the meeting would
be construed by the board of direction and the
committee as approval of their procedure and
would encourage them in their investigations.

The chairman of the committee, Mr. Parsons,
has already been in conference with General
Wood.
Mr. Buck's resolution was preceded by a

long preamble, reciting the unpreparedness of

this country. The resolution itself was as fol-

lows:

"Resolved: That it is the sense of this meet-
ing that the American Society of Civil Engi-
neers should as promptly as possible, through
its duly appointed officers, confer with the

proper Federal authorities and place the facili-

ties of its organization at their disposal to

assist in developing a reserve corps of engi-

neers to be used as required, either in con-

struction of military works or for active

service."

To Vote on Bond Issue for Lake Erie

8b Ohio Ship Canal
In accordance with a bill passed last week

by the Pennsylvania Legislature the voters in

the western counties of the State will decide

on the question of bond issues to finance the

construction of the much discussed Lake Erie

& Ohio Ship Canal. The estimated cost of the

canal is $50,000,000. The Governor of Ohio,

however, has vetoed a bill allowing counties

in that State to participate in the work.

Engineers Will Speak at New York

City Officials' Conference

Nelson P. Lewis, chief engineer Board of

Estimate, New York City, and D. L. Turner,
deputy engineer of subway construction and
member of the City Plan Commission, New
York City, will be among the speakers at the

annual Conference of Mayors and Other City

Officials of New York State, to be held at

Troy, June 1-3.

^ National Waterworks
Association Is Proposed

In Presidential Address at Cincinnati Convention
of American Waterworks Associaton Last Week

George G. Earl Suggests Coalition of All

Interests in United States

Overshadowing in importance any other
event of the five-day convention of the Ameri-
can Waterworks Association at Cincinnati
last week was the launching^ of a campaigrn
for a national waterworks association—

a

country-wide organization with local branches
to replace all the unaffiliated sectional bodies
now in existence in the United States. In his

presidential address, delivered May 11, George
G. Earl, superintendent of the Water and
Sewage Board of New Orleans, went on record
in favor of a union of all waterworks interests

in one large body and his views were later

endorsed from the platform by Nicholas S.

Hill, Jr., the newly elected president of the
American association.

Although rumors of a coalition of the water-
works societies of the country have been in

circulation for some time past Mr. Earl's
speech, which is given in greater detail on
page 643, is the first public utterance advo-
cating the measure. To those who have fol-

lowed the trend of affairs in the waterworks
field of late the announcement was fore-

shadowed, in a way, by the American Water-
works Association's recent activities in the
formation of local sections. The New York
and the Illinois sections have been in exist-

ence for some time past and last week two
others joined the ranks—a Central States sec-

tion and an Iowa section. News also was re-

ceived from Allen Hazen that a California
section might be expected at no distant date.

While progress has been rapid in affiliating

the Middle Western organizations with the
American association a different situation

arises in the East. While no specific mention
of the New England Waterworks Association
was made by Mr. Earl, it is apparent that
upon the action of the latter body will depend
the complete success of any comprehensive
plan for the amalgamation of the waterworks
societies of the United States.

Arguments for Consolidation

Among the arguments advanced in favor
of a national association are these: Very few
men can spare the time or money to attend
several conventions; it is waste effort for

busy men to undertake the preparation of
technical papers for a large number of water-
works bodies. With separate organizations
there is a great amount of duplication of
work, particularly in the matter of standards
of practice and standard specifications. It is

believed also that a national association would
have a much wider influence than would a
smaller body.

It is still too early to gage the full effect

of Mr. Earl's proposal. Opinions expressed
by certain members of the New England Asso-
ciation who were present at Cincinnati indi-

cate that any plan for the inclusion of the
New England organization as a section of the
American association would be difficult of
attainment for the present, at least. However,
there was evinced generally an appreciation
of certain benefits to the field as a whole
which it was thought would accrue from such
a consolidation.

Opening Session

The convention opened May 11 with the
ball-room of the Hotel Gibson filled to capac-
ity. The final registration figures were 288
members, 174 associate members, and 311
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guests. Secretary J. M. Diven's report showed
a membership of 1147 on April 1 of this year.

Applause grreeted the announcement that 69
new members had been secured by the con-

version of the Illinois Water Supply Associa-
tion into a local section of the American asso-

ciation. The executive committee's report fur-

nished an encouraging sign in the association's

growth. An Iowa and a Central States sec-

tion have just been formed, and a California

section, according to information received

from Allen Hazen, is a probability in the near
future.

New Officers

The result of the election of officers for the

ensuing year was as follows: President,

Nicholas S. Hill, Jr., consulting engineer, of

New York; vice-president, Leonard Metcalf,

consulting engineer of the firm of Metcalf &
Eddy, of Boston; treasurer, James M. Caird,
consulting engineer, of Troy, N. Y. ; trustees,

CarJeton E. Davis, chief of the Bureau of

r^ Water of Philadelphia, and Charles H. Rust,

Jin city eng^ineer of Victoria, B. C. John Caul-

9^~ field, secretary of the waterworks of St. Paul,

hr Minn., whose activities in the American asso-

ciation date back to 1887, was unanimously
elected as honorary member. One of the asso-

ciation's most influential members, Emil
Kuichling, died during the year and resolu-

tions of regret offered by A. A. Reimer were
adopted. The healthy financial condition of

the organization was indicated by the report

of the treasurer, James M. Caird, which
showed a balance on hand of $4,268.15.

Committee Reports

While a number of committees were sched-

uled to present reports only two announced
anything more than progress. The first was
the committee on water consumption, of which
Edward S. Cole, hydraulic engineer, of New
York, is chairman. This committee has
assembled statistics from a number of cities

and has divided the water consumption by
classes into domestic, industrial, commercial
and public. The committee on standard speci-

fications for water meters recommended a
9-in. length for %-in. meters and a 10%-in.
length for 1-in. meters. A threaded coupling
is advocated, for conferences with the meter
manufacturers indicate that the increased
weight of a flange coupling would add to the
cost.

H. E. Keeler, chairman of the finance com-
mittee, presented a definite budget of next
year's expenses which was passed by the
association. Some of the items include $550
for convention purposes, $1500 for editor of
journal, $5000 for the journal and $500 for
the sections of the association.

Depreciation problems are in a chaotic con-
dition and Leonard Metcalf, chairman of the
depreciation committee, was of the opinion
that no formal report should be presented at
this meeting. Depreciation of railroad prop-
erty is being studied by the American Railway
Engineering Association, and the engineer
corps of the Interstate Commerce Commission.
It is desirable that waterworks properties with
long life values should not be treated as a
maintenance charge as is probably best for
the relative short life values in railroad
property.
A radical change in the method of electing

officers went into eflfect by the passag^e of
Morris R. Sherrerd's resolution amending the
constitution and providing for the selection of
a nominating committee of five members
chosen by the delegates at the convention from
the following five geog^raphical districts

—

New England States, Middle States, Southern
States, Central States, and the remainder of
the United States and foreign territory. The
nominating committee will select candidates
for the various offices and these names will

be voted on by letter ballots. Additional
nominations may be made by twenty-five mem-
bers of the association. Under the former
plan, the selection of officers was done entirely
by letter and the arg^ument for the change is

that it adds to the convention one of its most

interesting features and allows the members
to exchange views as to their choice.

Under the new plan the members from each
geogrraphical division met and selected the fol-

lowing nominating committee: Morris R. Sher-
rerd, of Newark, N. J.; R. J. Thomas, of

Lowell, Mass.; M. L. Worrell, of Meridian,
Miss.; John Caulfield, of St. Paul, Minn., and
Henry Hymmen, of Berlin, Ontario.
Mr. Sherrerd also offered a resolution aim-

ing to correct alleged injustices in methods of

waterworks accounting by public utilities com-
missions. These commissions, it was claimed,

require the charging of both sinking fund and
depreciation against operation. When the in-

come from a utility is sufficient to provide for

both sinking fund and depreciation, revenue
which might otherwise justify a reduction of

rates is, by this method, excluded from con-

sideration in rate making. Mr. Sherrerd pro-

posed that the attention of the public utilities

commission be called to the inequality result-

ing from this method of accounting and that

they be requested to modify their require-

ments. After an animated discussion the reso-

lution failed of passage.

Next Convention at New York

Keen interest was displayed in the selec-

tion of the place for the 1916 convention. The
two chief contenders were New York and St.

Louis, although nominations were made by
Detroit, Richmond and Birmingham. New
York was selected by a vote of 142 to 94 for

St. Louis. The fact that the next meeting
will be held in the East, it was pointed out,

will afford members of both the American and
the New England Waterworks Associations to

confer on the proposed union of the two bodies

as outlined by President Earl in his plea for

a national waterworks association.

Technical Sessions

The features of the technical sessions were
the papers on the manufacture of syrup of

alum at the filter plant, by Charles P. Hoover,
chemist in charge of the Columbus filtration

plant, and on proposed changes in sand
analysis by Philip Burgess, consulting eng:i-

neer, of Columbus. Mr. Hoover's radical

method of preparing coagulant was explained

by him in detail in an article in the Engineer-
ing Record of May 8, and Mr. Burgess's
paper, with discussion by Allen Hazen, is

given on page 644 of this issue.

Mr. Hoover did not attempt to present his

paper in full, but merely outlined its main
points, using blackboard sketches to demon-
strate the savings made by the process as
adopted at Columbus. Costs will be cut

$6000 a year by the change from crystallized

alum to the new home-made syrup of alum.
If his plans be followed elsewhere the high
cost of filtering water is likely to receive a
severe blow. Bauxite from Georgia and sul-

phuric acid are the ing^redients from which
alum is made, and the refining processes ordi-

narily used are eliminated where the alum
syrup is discharged directly from the kettle

to the filters, as is the practice at Columbus.
Mr. Hoover has discovered a substitute for

bauxite—halloysite—which reduces his already
low costs. In the discussion of the paper it

was brought out that the price of sulphuric

acid had been doubled since the European war
began, but A. W. Hawkes, of the General
Chemical Company, announced that there

would be no change in price for alum in

crystallized form.
May 13 was "Superintendents' Day" and

most of the time was taken up in a discus-

sion of S. G. Highland's paper on plumbing
and control of plumbers. A. A. Reimer, of
East Orange, N. J., reported that in a sys-

tem of mains 80 miles long 54 per cent of the
leakage shown by a pitometer survey was
traceable to leakage of house fixtures.

Laboratory Section

Half a hundred men attended the meeting
of the chemical and bacteriological section, a
gratifying increase over the handful of enthu-
siasts who started the section last year. W.

F. Monfort added a note to his paper printed

in the proceedings on "Dry Feed of Chemicals
in Water Purification" to the effect that
crenothrix had been found growing in 5-per

cent iron sulphate solutions and had prob-

ably been the C£iuse of much serious clogging
of pipes. The source of the algal growth has
not been run down. J. W. EUms stated that

the organism was present in the solutions at
Cincinnati and caused much clogging. Using
dry chemicals, of course, eliminates the dif-

ficulties.

Francis F. Longley's paper on the "Present
Status of Disinfection of Water Supplies,"

read some time ago before the New York sec-

tion, was again read and discussed briefly.

The examination of 100 water samples on
railway trains has been carried out by Prof.

Edward Bartow. From the results a great
many would not pass the standards set by
the "Treasury Department committee. Sleepers
and diners have better water usually than
day coaches. C. P. Hoover in discussing the
paper stated that scarcely any filtration plant
in this country can meet the standards set

and in consequence suspicion is cast on the
plants whenever proper certification cannot
be made. On twenty-eight days out of the
year at Columbus gas was found in 1/10-cu.

cm samples but on those days the average
number of bacteria was but 3 per cubic cen-
timeter. Further reduction of bacteria is

hardly possible in his estimation. W. H. Frost,
of the Public Health Service, explained that
inspection of water sources was impracticable;
hence the Government was constrained to put
the responsibilty on the carriers and to make
more rigid standards, because dependence had
to be taken on the analyses without knowledge
of the history of the water in question.

Wash-water reclamation was discussed, the
consensus of opinion being that it was entirely

feasible. With clear waters the residual

coagulant forms a desirable matrix, expediting
the formation of a new floe, said Mr. Hoover.

S. T. Powell contributed a paper on "Effect

of Algae on Bicarbonates in Shallow Reser-
voirs." Dissolved oxygen rises and carbon
dioxide is reduced due to growths. Super-
saturation with oxygen often takes place and
causes trouble with filters becoming air

bound.
Prof. Bartow has been examining sulphate

for small quantities of arsenic. He found the
traces were so small they had no significance

but the information obtained by independent
research has value to chemists who are con-
fronted with the question.

The following officers of the Laboratory
were elected:

M. B. Litch, president; John A. Kienle, sec-

retary; Paul Hansen, W. H. Frost and C. P.

Hoover, executive committee.

Entertainment

As a prelude to the opening of the conven-

tion there was a reception and dance at the

Hotel Gibson on May 10. On the afternoon

of May 12 the members and guests embarked
on the steamer "Island Queen" for a trip on
the Ohio River to Cincinnati's $15,000,000

waterworks and filtration plant. Luncheon
was served on the boat and on the return visit

an inspection of the main pumping station

was made. Thursday evening, May 13, was
devoted to glee club concert and dance, and
the convention terminated with a dinner at

Chester Park, at which the Waterworks Man-
ufacturers' Association were the hosts.

The Manufacturers' Exhibit

Sixty-two members of the Waterworks
Manufacturers' Association had exhibits at

the Cincinnati convention and the range of

products on display covered practically every

feature of waterworks practice from valve

packing to a model of a modern mechanical

filtration plant. The exhibit was staged in the

rooms adjoining the convention hall and a

steady stream of people passed through the

aisles and inspected the articles on view. Of
historical interest was a section of old wood
water pipe, laid prior to 1830, at R. D. Wood



Members of American ^A^aterworks Association Inspect Cincinnati Filters

Frank A. Barbour.
Entrance to pumping station.

Nicholas S. Hill, Jr.

John CaulfleUl.

George W. Fuller and J. Waldo Smith.

J. M. Diven and J. W. Alvord.

E. E. Davis.

Down the gang-plank.
Up-hill to filters.

10. Leaving the "Island Queen."

11. Mr. and Mrs. J. M. Caird.

12. E. S. Cole (at foot of gang-plank).

i3. Dabney Maury (in foreground at right).
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& Company's booth. The Wallace & Tiernan

Company, Inc., displayed its liquid chlorine

apparatus and showed pictures of a Brooklyn

installation for treating 200,000,000 gal. of

water daily, -which was set up in the brief

period of twenty minutes. The Electro Bleach-

ing Gas Company had on view its chlorinat-

ing apparatus, which was of the same type

installed to treat the water supply for the

Panama-Pacific Exposition at San Francisco.

The New York Continental Jewell Filtra-

tion Company and the Pittsburgh Filter Man-
ufacturing Company each had on view a
model of a mechanical filtration plant The
Eddy Valve Company displayed its fire

hydrant with indicator post and automatic

drain. At the Simplex Valve & Meter Com-
pany's booth was a recording gage for a

mechanical filtration plant, showing on a single

chart the rate of flow, loss of head and ele-

vation of water on the filter.

A small low-priced meter tester was ex-

hibited by the Ford Meter Box Company and
the Sanitation Corporation operated with a

small electric motor a complete model of a

Riensch-Wurl screen for sewage clarification.

The Mueller Manufacturing Company ex-

hibited for the first time a new light weight
drilling machine for 2 to 8-in. tools. The
Badger Meter Company has entered the large

meter field and displayed a 4-in. turbine and
a 4-in. compound turbine meter.
The newly published "McGraw Waterworks

Directory" was displayed at the Engineering
Record's booth. The National Water Main
Cleaning Company showed sections of pipe

with heavy incrustations which reduced the

carrying capacity of the conduits.

Suggest National Movement for

Engineering Publicity
Co-operation of engineers in a national or-

ganization to promote engineering publicity,

engineering employment and engineering legis-

lation was the burden of a ten-minute prelude

to Prof. F. H. Newell's illustrated address,

May 17, to the Western Society of Engineers

on the works of the engineer in the U. S.

Reclamation Service.

Engineers are the barometers of future con-

struction. When men beg:in to inquire for engi-

neers to look over projects, a period of activity

is ahead. When engrineers are applying for

places the reverse is true. Professor Newell
stated he was not so sure engineers themselves
were not partially to blame for these up-and-
down curves of prosperity.

The co-operative movement among eng^ineers

would lay out a dignified consistent course of

newspaper publicity to be fed out continually.

It would be written in the layman's terms. As
an example of what the right kind of publicity

can do he noted the yellow-journal denuncia-
tions of the original Panama Canal endeavors
and the well-planned, dignified publicity cam-
paign at the time the Reclamation Service was
first proposed. The latter drowned out the
yellow-jcumal stories. This procedure is en-

tirely justified in his estimation, because the

public is entitled to know in its own Sunday-
supplement way about the engineers' activities

on public works.
The great problem of employment is to fit

the routid pegs into round holes, and at present
to find any holes at all. The idea that there

are only so many positions and the men out
of work will find them some way is erroneous,
said Professor Newell. As more engineers are
employed in responsible positions they require

additional engineers as their subordinates.

Railroad Commissioners Hold Valu-

ation Conference in Chicago
State railroad commissioners from all sec-

tions of the country met in Chicago, May 13,

and formulated plans for the action they will

take at the conference on railroad valuation

to be held in Washington, May 27, by the Inter-

state Commerce Commission. M. R. Maltbie,

former member of the Public Service Commis-
sion, First District, New York, presided.

Make First Complete Official

Map of New York City
Board of Estimate and Apportionment Consulted

Wide Variety of Existing Sources in Making
Large-Scale Map Exact

A correct and complete official street map
of New York City and vicinity is now, through
the efforts of the Board of Estimate and Ap-
portionment, available for the first time. It

was prepared primarily for the use of the

various city departments. All of the depart-

ments have rendered valuable assistance in

furnishing information concerning the terri-

tory within the city, in some cases having made
original surveys. In mapping the area outside

of the city valuable assistance was given by
the Harbor Line Board, by the engineers of

various cities and villages, by the trunk line

railroads, by water companies, commissioners
and surveyors. For a considerable part of New
Jersey principal reliance was placed upon the

State topographical sheets which were drawn
to a scale of 2000 ft. to an inch. These sheets

were enlarged by photography to the required
scale in units of one square minute, and such

impossible in the case of the map where em-
phasis has already been placed on certain

features.

Large Size and Scale

The map includes the territory between lati-

tudes 40 deg. 20 min. and 45 sec. and 40 deg.

55 min. 17 sec, a distance of 31.66 miles, and
between longitudes 73 deg. 41 min. 30 sec.

and 74 deg. 16 min. and 30 sec, a distance of

30.74 miles. In plotting, the polyconic system
was used, and the range of variation in the

length of one minute of longitude from 4,638

ft. at the southerly boundary to 4,605 ft. at the
northerly boundary was taken into account.

The entire territory was divided into twenty-
one sheets, each representing a length of

51,708.4 ft. and a width of 25,426.3 ft., the
actual size of the sheet being 8.01 x 3.53 ft. on
a scale of 600 ft. to the inch. After a long
series of tests, a heavy white paper was se-

lected on which to make the original drawings.
This paper showed an extreme variation of
length, due to humidity and temperature
changes, from 0.012 in. per foot of leng^th

more than the standard to 0.017 in. per foot
less than the length determined as normal.
This variation is less than that observed for

THE APPARENT DARKENING OF LARGE AREAS RESULTS FROM SHADING THE PROPERTY
LINES ON STREETS OFFICIALLY LOCATED BY THE CITY

corrections applied as could be obtained from
other reliable sources.

Work on this map as a whole was begun on
June 30 last, although the groundwork for it

had already been laid in the preparation of an
index map of the territory within the city

limits. The map just issued covers the terri-

tory contiguous to New York both in New
Jersey, Westchester County and Long Island.

No coloring of any kind is used. The map
shows simply the official street plan with exist-

ing roads drawn in light lines where official

plans have not yet been adopted. The absence
of color will permit the different departments
to illustrate their various functional activities

and to emphasize them in a manner which is

the best tracing cloth, which varies in length

under different atmospheric conditions from
0.02 in. less to 0.04 in. more per foot of length

than the standard.
In order to trace parts of the map from

sheets already made, illuminated tables with

glass tops 34 x 46 in., each lighted with three

100-watt Mazda lamps, were used. This pow-
erful illumination made it possible to trace

through two thicknesses of heavy paper with
results equal to those obtained in making ordi-

nary tracings. All necessary erasures were
made with a circular eraser driven by a small

electric motor. This device was very much
more rapid than hand erasing, and left a sur-

face which could not be distingfuished by the
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eye from the original surface of the paper.

For assembling the sheets in order to join

them properly so that the lithographic reduc-

tions would make a perfectly fitted map, a

27 X 28-ft. platform was built, and finished

like the top of a huge drafting table. A mar-

gin of one-half inch was left all around the

edge of each sheet. These margins were fin-

ished by draftsmen lying on their stomachs

after the twenty-one sheets had been carefully

assembled and matched. This matching was
helped by the fact that each sheet was divided

into even minutes of latitude and longitude, the

lines being deeply graved into the paper to

avoid possibility of erasure. The graduation

of each sheet was made from a template of

the same paper, insuring that changes due to

temperature and humidity would be identical

for the entire series of sheets.

The 167 triangulation stations within the city

limits and the twelve stations outside the city

Discuss Fire Protection
Measures at Convention

Reports of Active Committees Adopted— State

Building Code Regulations and Building

Inspectors' Activities Discussed

The annual convention of the National
Fire Protection Association in New York,
May 11, 12 and 13, was marked by animated
discussion of such broad topics as the relation

of the building inspector to housing reform,
uniformity in building laws, relations between
State and city building codes and discretion-

ary power of enforcing officials. Of particu-
lar interest to engineers, in addition to the
broad topics already mentioned, were the re-

ports and discussions on outside stairs, fire-

resistive construction for private dwellings,
the uses of wood in building construction, and
automatic sprinkler installation.

DRAWING IN EDGES OF THE TWENTY-ONE SHEETS COMPOSING ORIGINAL
NEW YORK CITY

24-FOOT SQUARE MAP OF

are all shown on the map in their exact loca-

tion. Streets are shown to exact width, except

that the width of the line bounding the street is

all drawn inside the property, the exact street

width being the distance between the edges of

the lines next the street. To insure uniformity

of street widths a special instrument was de-

signed for making this map, which permitted
drawing both sides of a street in one opera-
tion, and using exact gauges of various widths.

During the early stages of the work reproduc-
tion to the desired scale from other maps used
was done wholly by proportional devices. This
method was gradually superseded by the use
of a pantograph of precision. Finally, however,
photography was found to be not only a more
economical method, but, when small units of

area were used, quite as accurate a? either

of the other two.

Force Employed

The maximum number of men employed at

any one time was twenty-two, which force was
divided into a day and a night shift. This
greatly expedited the progress of the map and
at the same time saved the purchase of un-
necessary equipment. No vacations were al-

lowed during the entire time, while the mem-
bers of the permanent staff of the office, espe-
cially during the latter part of the work, volun-
tarily rendered overtime service to the amount
of five and six hours a day.
The map as a whole has been lithographed

on a scale of 2000 ft. to the inch. The litho-

graphing is done in sections and the completed
lithographed map is 8 ft. square. A mounted
copy with certain features indicated in color
has been .sent to the Panama-Pacific Exposi-
tion as a part of the New York City exhibit.

Florida Senate Passes Highway Bill
The bill creating a State highway commis-

sion in Florida, strongly advocated by the
Florida Good Roads Association, as noted in
this journal, April 3, was passed by the State
Senate, April 29.

One of the most significant discussions, at

least for engineers, centered on the motion
made by Richard L. Humphrey, of Philadel-

phia, in connection with the report on outside

stairs by the committee on safety to life.

During the explanation of the committee's

proposal to require that windows within a

60-deg. cone from the top on each side of out-

side stairs or fire escapes should be of wire
glass, Mr. Humphrey and others made the

claim that the cost of so great a number of

such windows would be almost as large as

the cost of enclosing the whol6 stairway with-

in smoke-proof partitions such as metal lath

and cement. The motion was made that the

committee incorporate a requirement for en-

closure of outside stairs in its report, and
much favorable discussion resulted. The
motion was finally withdrawn, however, and
a substitute that the committee give the sub-

ject further consideration and report to the

executive committee was carried. The opin-

ions expressed upon the effectiveness of pro-

jecting wing walls to protect outside stairs

were nearly all adverse.

Reports on Fire-Resistive Construction and

the Uses of Wood

The report of the committee on fire-resistive

construction was made by its chairman, Ira

H. Woolson, of New York, and in compliance

with the request made at the last convention

a complete set of recommendations for con-

struction of private residences was presented,

providing for three general classes giving full,

partial and temporary protection, as deter-

mined by standard fire-test requirements.

Places of amusement, motion-picture halls,

skating rinks, etc., were also included in the

report, which was accepted.

The committee on the uses of wood in

building construction was only organized

within the year, and in its first annual report

made it clear that it neither discouraged nor

encouraged the use of wood, but that a study

of the proper treatment of wood to reduce the

fire hazard was considered its legitimate func-

tion. The first work was to seek information

on inflammability of various kinds of wood as

well as methods of rendering it less com-
bustible.

Relation of Inspection to Housing

Possibly because a conference of building

commissioners and inspectors had been called

for a joint session with the National Fire

Protection Association on the general subject

of building regulation, an animated round-
table discussion of this topic resulted on
Wednesday afternoon, under the leadership of

Sidney J. Williams, State building inspector

of Wisconsin, as chairman. The subject of

the relation of building inspectors to housing
reform was presented by Lawrence Vieller, of

the National Housing Commission, who be-

lieved the indifference of such officials to be

due to a false conception of their real duty,

and that the wise inspector should take the

lead in demanding improved liousing condi-

tions. Instead of conserving the building in-

terests as heretofore he should protect the

community against the greed of those in-

terests. Certificates of occupancy should be

issued by the inspector allowing restricted

uses, and no change in use permitted vrithout

formal permission. V. G. Marani, of Cleve-

land, deplored the weakness of the civil ser-

vice, the folly of political influence and
periodic changes, and the impossibility of ob-

taining technically-trained men instead of

barbers, butchers and the like for inspectors.

The subject of uniformity in building laws,

and the advantages of State building codes

was introduced by Ira H. Woolson, who ex-

pressed earnest opposition to the injustice re-

sulting from the many variations in the build-

ing codes now in force, and believed State

codes of general character should be enacted.

Such codes might properly include provisions

for at least the following subjects: (1) Fire

limits; (2) limitation of heights; (3) floor

area restriction; (4) floor loads; (5) speci-

fications and allowable stresses for materials

of construction; (6) minimum exit facilities;

(7) enclosure of vertical openings; (8) safe

chimney construction; (9) location of non-

fireproof buildings; (10) limitation in use of

inflammable roofs, and four other general re-

quirements.

State Codes

These principles were generally endorsed

during the discussion, which brought out the

fact that Wisconsin, North Carolina and Ohio
have already adopted State codes, and that

Illinois and Pennsylvania are now working
upon them. V. G. Marani pointed out the

danger in including too great detail in the

code, by encouraging incompetent engineers

and architects to simply follow the given rules

blindly. Professor Killam, of Boston, empha-
sized the waste and duplication of inspection

in the present system, and outlined the rules

established by the Massachusetts State Build-

ing Commission, which uses district police to

enforce its rulings and specifies a minimum
standard. The subject of the discretionary

power of the enforcing official was discussed

by the chairman and Rudolph P. Miller, of

New York, who outlined the provisions in the

Wisconsin Industrial Commission code and
in the New York State law respectively.

Among those elected officers of the associa-

tion at the final meeting. Mason R. Strong,

consulting engineer, New York City, was given

a three-year term as member of the executive

committee.

Building Commissioners and Inspec-

tors Have Conference in New York
A conference of building commissioners

and inspectors was held May 14 in connection

with and immediately following the conven-

tion of the National Fire Protection Associa-

tion, in New York, with between thirty and
thirty-five prominent commissioners and in-

spectors present. Rudolph P. Miller, of New
York, was elected chairman and Sidney J.

Williams, of Wisconsin, secretary.
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The recent tendency toward low floor loads
and the discrepancies between different codes
were discussed, and it was moved by J. F. W.
Price, of Toronto, that the conference endorse
a law requiring a certificate of occupancy for
all new buildings and a new certificate for
any change in occupancy. This motion was
carried unanimously. The subject ' of auto-
matic sprinklers and the extent to which they
should be required by law were then raised,

and after many greneral opinions in favor of
such requirements had been expressed it was
moved and carried that the conference advo-
cate the more general use of automatic
sprinklers, and that they should be installed

whenever the nature of the occupancy and the
fire hazard of the construction required it. It

was suggfested that their use could be encour-
aged by concessions in the matter of exit
requirements, but that absolute requirement
might have to come through the fire depart-
ment
The use of hollow tile for outside bearing

walls, as well as for interior partitions, was
advocated by P. J. Carlin, superintendent of
buildings, Brooklyn. The detailed require-
ments for thickness, absorption, manner of
placing and bonding, and the necessity for
preventing full horizontal air spaces through
the wall were discussed, and present speci-
fications of allowable stresses criticized as too
low.

The question of enclosure of stairways was
then introduced by F. A. Dies, of Pittsburgh,
who advocated the enclosure of all stairways
in buildings containing two families and over
on the double ground of safety to life and
prevention of the spread of fire. The effect-

iveness of metal lath and plaster, even with
wire-glass doors and partitions, was consid-
ered suflBcient to save life. It was stated that
Cleveland requires enclosed stairs for all tene-
ments three stories and over in height. The
danger of sliding doors was noted, also the ad-
vantages of partitions across the corridors of
hotels, to confine smoke and flame temporarily
until the people could escape.

In closing it was moved that a permanent
conference of building oflScials, State and city,
and those affiliated with them be established
to meet once a year. This motion was carried,
and Rudolph P. Miller was elected permanent
chairman and Sidney J. Williams, secretary.
It was voted that arrangements for the next
conference, to be held in the West, be left to
the chairman and secretary, and that they be
empowered to decide upon the qualifications
of applicants for membership in the future
conferences.

Friends Lament Death of Dr. Pear-

son in Lusitania Disaster

As was to be expected there has been much
comment during the past week on the death
of Dr. F. S. Pearson and on his important
contributions to the advancement of those
countries and sections in which he promoted
and operated enterprises. One of his close
associates in recent years has been Newman
Erb, president of the Denver & Salt Lake
Railroad, and also of the Minneapolis & St.
Louis Railroad. When asked his judgment
of his noted associate Mr. Erb sent the fol-
lowing note to the Engineering Record:

"Dr. Pearson was associated with me in the
Denver & Salt Lake Railroad since its organi-
zation, and also in the Minneapolis & St.
Louis Railroad. He was a man of extraor-
dinary attainments. To rare ability in the
development of the world's resources he added
commercial and financial experience which
placed him among the foremost of living men.
The world has lost one of its greatest con-
tributors to its work. We appreciated him for
his ability, his exhaustive analysis of every
problem with which we were called upon to
deal, his fairness and integrity."
The Engineering Record has also received

an appreciation of Dr. Pearson and his work
from Howard P. Quick, designing and me-
chanical engineer of the Pearson Engineering

Corporation, from which the following ex-
tract is taken:
"Where lesser men failed to do more than

scratch at the surface, he stepped in, saw the

possibilities, predicted the success of acquire-
ment, consolidation, development and opera-
tion under American management and by
American ways, won the confidence of the
bankers of several countries, raised the funds,
and, notwithstanding the handicap of a foreign
language and great distance from the source
of supplies and engineering direction, found
the experts to do the things properly and suc-

ceeded in establishing at the cost of hundreds
of millions of dollars, business enterprises
thoroughly sound at the core, and except under
war or revolutionary conditions paying propo-
sitions. * * * He was ahead of the manu-
facturers in all his demands, and many of
the great engine, generator and motor com-
panies owe their early development and ex-

pansion to him. In the electrification of the
Boston, Brooklyn and New York street rail-

roads he was the great dynamic force that
overcame obstacles, built great power plants
and electric systems of transit and set the
pace and standards for the world."

News of Engineering Societies

The Engineers' Society of Pennsylvania held
its monthly meeting, May 14, at which John
Liston, of the General Electric Company, spoke
on "The Panama Canal and Its Electrical

Equipment."

The Albany Society of Civil Engineers will

hold a meeting in that city. May 24, to hear G.
H. Burgess, chairman of the valuation com-
mittee of the Delaware & Hudson Company,
speak on the work that the Delaware & Hud-
son Company is doing in regard to the valua-
tion of its properties under the Federal Act
of 1913. It will also consider some action on
the question of proposed amendments to the
State Constitution now before the Constitu-
tional Convention.

Personal Notes
Charles P. Pray has been appointed city

engineer of Calais, Me.

J. M. Preston, formerly city engineer of
Dallas, Tex., has opened an office as consulting
engineer in that city.

C. J. Donaldson has been appointed county
surveyor of Mountrail County, N. D., suc-
ceeding H. B. Schmidt.

E. D. Treadwell has been appointed acting
city engineer of Webster Groves, Mo., to fill

the vacancy caused by the resignation of R. L.
Mook.

Frank A. Merrill, acting engineer main-
tenance of way of the Boston & Maine Rail-
road, at Boston, has been appointed engineer
of maintenance of way.

T. D. Kilkenny, who has been associated with
the firm of Haviland, Dozier & Tibbetts, con-
sulting engineers, of San Francisco, assumed
office as city engineer of Vallejo, Cal., May 1.

D. S. Hooker, formerly highway engineer in
the office of the State engineer of New Mexico,
has been appointed civil engineer of the Public
Utilities Commission of the State of Colorado.

John W. Alvord, hydraulic and sanitary engi-
neer of Chicago, has been retained as consult-
ing engineer to the commission recently formed
for the purpose of studying and reporting on
a new sewer plan for the city of Davenport,
Iowa.

Frank S. Lanagan is city engineer of Al-
bany, N. Y. The notice that Leroy Greenalch
assumed that office. May 1, which appeared in
these columns, May 8, was a misprint. Mr.
Greenalch has become city engineer of Rensse-
laer, N. Y.

H. M. Stephens, formerly superintendent for
H. C. Kerbaugh, Inc., in charge of New York
State Barge Canal construction and on U. S.

Government breakwall construction at Oswego,
N. Y., has been transferred to the BuflTalo office

of that company.

F. J. Anderson has been appointed city engi-

neer of South Bend, Ind., succeeding W. S.

Moore whose resignation to accept a similar

office at Grand Rapids, Mich., was noted in

these columns May 8.

David R. Cooper, consulting hydraulic engi-

neer, formerly of 2 Rector St., New York City,

has opened a new office at 39 Cortland St.,

where he will continue his practice, consisting

principally in investigations and reports on
stream flow and water-power developments.

James P. Brownell, of the engineering firm

of Eaton & Brownell of Carthage, N. Y., will

make the surveys and do the necessary engi-

neering work in connection with a railroad,

to be constructed by the Newton Falls Paper
Company, from a point on the New York Cen-
tral Railroad near Newton Falls into a new
timber tract the company expects to open up.

Lieut.-Col. Charles L. Potter, Corps of Engi-
neers, U. S. A., who has been in charge of the
improvement of the Mississippi River from
St. Paul to Minneapolis, has been ordered to

succeed Lieut.-Col. Jay J. Morrow, Corps of

Engineers, U. S. A., in charge of the improve-
ment of Coquille River from Coquille City to

its mouth, with headquarters at Portland, Ore.
Colonel Morrow has been detailed to the Army
War College.

Bertram D. Dean has opened an office in the

L. C. Smith Building, Seattle, for the purpose
of engaging in a general practice as consulting

engineer, specializing, however, in reports,

cost reduction engineering and quantity sur-

veying. He was graduated from McGill Uni-
versity, Montreal, in 1898, and engaged in de-

sign and construction of steel structures in the

eastern part of the United States for a period

of six years, when he went to Seattle, as engi-

neer for the Puget Sound Bridge & Dredging
Company. He occupied this office eight years,

during which period the company designed and
constructed many large works, including dams,
irrigation projects, bridges, foundations and
harbor and municipal improvements. Since
1915 he had devoted his time to cost reduction,

having had charge of the reorganization of

the construction departments of several large

eastern companies.

F. M. Billings has formed a partnership
under the firm name of Billings & Johnson
for the purpose of engaging in an engineering
practice with offices at the Spreckels Building,

San Diego, Cal. Mr. Billings was educated at

the University of Arkansas and served for a

time with the quartermaster's and engineering

departments of the U. S. Army in the design of

sewers, waterworks and fortifications at Fort
Washington, Md. Following this, he engaged
in railroad work and, in 1906, was connected
with the U. S. Reclamation Service on the

Huntley project in Montana. He resigned

from the Government forces, after a few
months, to become chief engineer and general

superintendent for Hughes & Olsen, who were
building the main canals and tunnels in con-

nection with the project. From this work he
went to Cuba, as engineer on government high-

way construction at Manzanillo. For the past

three years he has been in Spain in general
charge of the construction of large canals and
dams on the Ebro Irrigation and power project

of the Pearson Engineering Corporation.

Joseph W. Ellms, George P. Smith and
Clifford N. Miller have become associated,

under the firm name of Smith, Ellms & Miller,

to practice as consulting engineers, with offices

in the Union Trust Building, Cincinnati, Ohio.

Mr. Ellms has been in charge of the Cincinnati

filtration plant for many years and, in addition,

has carried on a private practice as consulting

engineer for the past two years, in partner-

ship with S. G. Pollard. This partnership was
dissolved about two months ago, as noted in

these columns, March 20, owing to Mr.
Pollard's departure for California on account
of his health. Mr. Smith, until very recently,

was chief engineer of the Cleveland, Cincin-

nati, Chicago & St. Louis Railroad and was
lately appointed its consulting engineer, as

noted in this journal March 13. Among the
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Reserve Corps of Engineers

ENGINEERS throughout the country

will endorse heartily the action

taken at the meeting of the American
Society of Civil Engineers last week, in

which it was recommended that the proper

authorities place the facilities of the so-

ciety at the disposal of the Federal Govern-

ment in developing a reserve corps of en-

gineers to be used as required, either in

construction of military work or for active

service. This journal, during the past six

months, has repeatedly urged that engineers

recognize their duty and be prepared to

aid the Government in case of emergency.

Talk of preparedness is in the air, and it is

gratifying to note that those in attendance

at a regular meeting of the country's lead-

ing engineering society unanimously agreed

that their organization should be placed

at the disposal of the Government. It is

to be hoped that there will be no need to

call upon such a reserve corps for active

service, but our plain duty is to be ready.

Punishment for Negligence

SPACE did not permit comment two
weeks ago upon the successful outcome

of the agitation in Pennsylvania to secure

a law similar to that in New York, placing

responsibility for fires upon those guilty

of negligence. The passage of the law was
briefly noted on page 631, May 15. It will

be remembered that New York City has

successfully established the law, and that

one company has voluntarily settled for the

costs incurred by the fire department in

putting out a blaze traceable to neglect of

the Fire Prevention Bureau's orders. One
must expect that the new Pennsylvania
statute will be carried to the courts. It is

to be earnestly hoped that it will come
through that trial successfully and thus be
an encouragement to other commonwealths
to enact similar legislation. By passing
workmen's compensation acts the tyranny
that industry has exercised in the past
over individuals has, in that respect, been
broken. The fixing of financial responsi-

bility on those guilty of neglect and to whom
conflagrations can be traced is but part
of the same general movement and must
eventually prevail.

Classifying Engineering Knowledge

HEARTY wishes for success will surely

accompany the reading by engineers of
the formal announcement of the organiza-
tion of the Joint Committee on Classifica-

tion of Technical Literature, which appears
in the news pages of this issue. How long
and hard the struggle has been to secure a
workable yet full classification is evidenced
by the number of published efforts to ex-

pand the Dewey Decimal System to cover

engineering, and by the innumerable pri-

vate attempts by special libraries and indi-

viduals. The questions brought up by the

attempt to classify the knowledge in only

one branch, say in mechanical engineering,

are appalling. When all branches are in-

cluded, these questions are increased in

more than an arithmetical ratio, since the

problem of overlaps between different

branches comes in. Offsetting the diffi-

culties are the availability of a great num-
ber of classifications, forming an excellent

basis for consolidation and consideration.

But whatever the labor, the end fully jus-

tifies it. Manifestly, however, many willing

hands and, possibly, support in the way of

funds, are needed. For that reason every

engineering society of National scope should

immediately become affiliated with the

movement. This is necessary not only that

the committee may have the support it

needs, but that the knowledge peculiar to

the branches represented by the various

National societies will receive adequate and

correct treatment in the classification. This

is no time to hold back. The good of the

profession demands the widest support for

the project.

A Model Report

AWORD of appreciation is due the

Bureau of Surveys of Philadelphia for

the excellent manner in which the report

on the comprehensive plan for the collec-

tion and treatment of the city's sewage,

which was outlined on page 638 of last

week's issue, has been presented. This

journal, of late, has made many pleas for

the improvement of annual and special re-

ports. The Philadelphia document is a con-

vincing demonstration of what can be done

along these lines. It begins with a concise

summary of the problem and its solution

so that the reader, who is unfamiliar with

the project, immediately obtains a clear idea

of the work proposed and can, therefore,

follow the detailed report with intelligent

comprehension. Then follows the main
body of the report and at the end are ap-

pendices relating to special investigations.

By segregating these special studies atten-

tion is not diverted from the main issue.

The treatment of the matter shows that the

Bureau of Surveys has an appreciation of

something which most engineers, in their

writing, absolutely neglect—the interests of

the reader. Many authors of reports as-

sume that what they have to say is so im-

portant that they can be as discursive as

they like before leading up to the main

issue. Long familiarity with the subject on

which they have spent years of study makes
them assume unconsciously that others have

an equally intimate knowledge of the mat-

ter, so that when they tell about it they

are prone to begin with detailed discussions

which leave the reader wholly at sea until

he has made progress through page after

page of text. Statement of the main issues

and general conclusions at ihe outset can-

not be insisted on too strongly, and the

Philadelphia report, therefore, although it

refers only to sanitary engineering, should

have a wide circulation among members of

the profession in other branches for it is a

good model of the form in which engineer-

ing data should be made public.

./

New Austin Dam

MERELY because it replaces a struc-

ture famous by reason of its deficiency

and final failure, the new dam constructed

near Austin, Texas, across the Colorado

River, would be of interest to engineers.

When, however, the building of the struc-

ture has required unusual procedure, and
the design itself presents a number of novel

features, there is reason for giving it a

special prominence. The attention of the

readers of the Engineering Record, there-

fore, is directed to the first of a series

of three articles, beginning this issue, de-

scribing the new dam and its associated

hydroelectric plant. The first article tells

how foundation difficulties were, so it now
appears, successfully overcome. Contrary

to advice given since the former dam went
out, the engineers of the new project placed

the structure on the very site of the old

one, making up, however, for foundation

deficiency by a thorough grouting of the

seamy rock. While this conquering of the

foundation difficulties is interesting, this

journal believes that the departures in dam
design, to be described in the next issue,

are of greater importance to the hydraulic

engineer. The use of automatic crest gates

in order to prevent putting the portions of

the previous dam still standing to as great

a strain as they have withstood in the past,

the design of these gates themselves, the

handling of the crest so that they could be

properly mounted on a hollow concrete dam,

and the placing of sluice gates on the face

with their operating cylinders always sub-

merged, are features each sufficient to at-

tract attention to the structure. Those
responsible for the new design have shown
unusual resourcefulness and courage and
are to be congratulated upon the successful

event of their labors.

Roofs and Dust

TO KEEP the pavements clean and leave

the far larger area, occupied by the

roofs of buildings in the downtown dis-

tricts of our large cities, cluttered with dirt

and rubbish is a practice analagous to that
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of the small boy who washes his face and

leaves his neck dirty. Astonishing, indeed,

are the conditions brought to light by the

recent investigations of Richard T. Fox, of

the Citizens' Street Cleaning Bureau, Chi-

cago, and described on page 683 of this

issue. How hopeless it is to try to keep

streets clean when the roofs are constantly

furnishing material for the winds to dis-

tribute at leisure, to the annoyance of in-

dividuals and detriment of everything it

touches, may well be imagined. It is sur-

prising that any citizen should condone

such a condition and actually fight efforts

to clean littered and dirty roofs. And yet it

was only by much persuasion and by prom-

ising to stand all expenses that the owners

ot a nearby building, whose tenants had

complained of the dirt blown in their win-

dows, were able to remove this nuisance.

The action of the Citizens* Street Cleaning

Bureau in its efforts to have roofs cleaned

by the owners of the buildings or by the

bureau deserves hearty commendation. In-

vestigation of the subject in other cities is

desirable, and if Chicago's experience is

found to be duplicated generally it will be

in order to consider ways and means of

removing this new addition to the number

of disease-causing agents.

What a Contrast!

WHILE the nations of Europe are at

grips in one of the mightiest strug-

gles of the ages, on this side of the water

we witness efforts to cement the bonds of

international friendship and, by bettering

financial and trade relations, further the

development of our respective countries. In

Washington there started this week a Pan-

American Financial Conference, rightly

characterized as the most important of

Pan-American meetings. The invitation of

the United States to discuss ways and

means of furthering the interests of the

republics of the Western Hemisphere met

an enthusiastic reception and no nation re-

mained unrepresented. The outcome can-

not at this writing be predicted. We may
confidently look, however, for heavier in-

vestments by this country in South Amer-
ica, with the inevitable increase in our

South American export trade, and for the

establishment of "dollar exchange" to re-

place sterling exchange as rapidly as the

inertia of the international banking situ-

ation will allow. That we are in a position

to proceed to invest in South America can-

not be doubted. Frank A. Vanderlip, presi-

dent of the National City Bank, New York,

said on the opening day of the conference

that the surplus of the National banks of

this country now reaches the enormous total

of $736,000,000 and that, on the basis of

present reserves, loans can be expanded to

$3,000,000,000. The real crux of the situ-

ation lies in the ability of South America

to go ahead and upon her rate of progress.

This is not solely dependent on the amount

of investment capital available, but also

upon her ability to dispose of her raw and

food products and thus establish a basis

warranting further development of her re-

sources. Despite this controlling condition.

however, there can be no doubt that the

Washington conference will redound greatly

to the benefit of all of the nations of the

Western Hemisphere. Helpfulness and

co-operation characterized it, contrasting

strikingly with the mania for destruction

now obsessing Europe.

Fire-Prevention Progress

DURING the many interesting discus-

sions at the annual convention of the

National Fire Protection Association, week

before last, in addition to the significant

general advocacy of educational methods for

fire prevention and passage of laws provid-

ing fines for negligent persons responsible

for fire losses, there was apparent an evi-

dent desire to increase the rigidity of gen-

eral requirements by law, and to provide

for uniformity in building codes and greater

safety in construction. To be sure, it

was recognized that excessive requirements

might cause opposition, due to excessive

cost and resulting injustice, yet it was

pointed out that, for example, the saving

per year in fire insurance premiums would

in a few years pay the cost of automatic

sprinklers in mercantile buildings. The

need for a campaign of education was em-

phasized, not only to inform the builders

and owners of the wisdom of adequate fire-

protection and fire-prevention devices and

construction, but to insure the adoption of

State building codes which would cover the

essential requirements of building regula-

tion, and thus afford protection in small

towns and villages. The presence of many
building commissioners and inspectors, in

addition to prominent members of housing

and industrial commissions, gave the dis-

cussions a new tone of breadth and sig-

nificance.

Sand-Asphalt Roads in Florida

WHILE the Engineering Record always

prefers to encourage rather than to

throw cold water upon attempts to solve

road or any other engineering problems,

it is felt that a word of warning should be

uttered in regard to the sand-asphalt con-

struction in Florida that was the subject

of an article in the issue of May 15, page

622.

The work at Eustis was not laid on a

compacted sand base as described by the

writer of the article in question, but on a

clay base; and we are informed that the

sand-asphalt surface is kept constantly cov-

ered with an inch of sand to protect it.

The work at Dade City is described as a

complete failure. This, however, may be

explained by the fact that the sand-asphalt

mixture was mixed by hand on boards. At
Tarpon Springs the grass is growing

through the sand-asphalt pavement. At
Sarasota the pavement of this description

is shoving. The sand-asphalt pavement at

Mount Dora was laid in April and its short

life hardly permits of any inferences as to

what it will do.

The author's statement that a consider-

able mileage is "now under construction

and more is in contemplation," the Engi-

neering Record is informed, is somewhat

misleading, although it is true that two

counties have voted considerable sums for

sand-asphalt Construction. This has been

done by reason of the encouragement af-

forded from the Eustis experiment ; but the

fact should be again emphasized that the

latter pavement is not laid on a sand base

as has been done and is proposed else-

where, but upon a stable clay base. While

a sand base may be satisfactory for a pave-

ment of types such as is represented by
grouted brick, as is argued by Mr. Blair

in the letter on page 691 of this issue, we
should hesitate to approve it for types such

as the sand-asphalt road. If, therefore,

sand-asphalt roads have "an excellent op-

portunity to achieve a high distinction,"

the opportunity is based upon hopefulness

rather than demonstration ; and all that we
know about sheet asphalt construction and

the absolute necessity in connection there-

with of the most stable foundation, should

lead us to doubt the future of sand-asphalt

roads as built in Florida.

Engineering Wit in the War

WHEN the history of the European

war is written in engineering detail,

as it sometime must be, there will be no

more fascinating chapters than those de-

scribing the expedients by which technical

experts on one side and the other sur-

mounted difficulties in the field. We shall

find, for example, that along with hair-

breadth escapes of aviators from capture

went quick-witted methods of adjustment

and even minor repairs schemed out by

clever minds under unprecedented stress of

circumstances. There will be stories of

home-made electrical devices which took the

place of factory products injured or per-

haps destroyed by gun-fire or overload con-

tinued beyond previous experience, and

there will be papers on the construction of

trenches and temporary fortifications in

the face of fearful obstacles, which will in-

terest engineers of diverse persuasions for

years after the great conflict ends.

Even the casual reader of current news-

papers and magazines is coming to appre-

ciate in some faint measure the part which

organized equipment and technical prepara-

tion are playing in the war. The personal

experiences penned by the few observers

who have been permitted to visit the firing

lines bear frequent witness to the coldly

scientific methods used. All of the re-

sources of physics, chemistry and me-

chanics are being summoned to battle as

the struggle increases in intensity. The

story of the failures of air-craft, of the

enormous peak loads carried by the rail-

road networks of central Europe, of the de-

fects remedied in torpedo-boat motive

power and in the auxiliary apparatus of

submarines—these and many other topics

of engrossing interest await discussion by

the engineering world of the future, though

they are barred from us in the main today.

The history of the motor-truck in the first

rush toward Paris will some day be writ-

ten by engineers competent to interpret the

lessons of that service under the conditions
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then prevailing, and the experience of radio

engineers afloat will add still another chap-

ter to the record of the greatest test ever

imposed on many of the most notable de-

vices applied science has to this day pro-

duced. Deplorable as the war is, it is test-

ing the work of the engineer in a way
which will be turned to account in the arts

of peace in the years to come.

Right Attitude Toward the

Contractor

RELATIONS between the engineer, his

inspector and the contractor have been

steadily improving, to the distinct benefit

both of the parties concerned and of the

public. Between large organizations, such

as the railroads and those who do their

contract work, the practice of fair dealing

dates far back. Small organizations, how-

ever, are still, on the whole, suspicious of

each other.- A paper appearing in a recent

issue of "Illinois Highways," written by

one of the engineers of the Illinois High-

way Commission, H. B. Bushnell, presents

forcibly the attitude of the engineer toward

the contractor. It reiterates some of the

points on which this journal has repeatedly

laid strong emphasis.

"The high-grade and honest contractor,"

Mr. Bushnell says, "is entitled to, and ap-

preciates the benefit of, a good set of plans

and specifications. It enables him to bid

in an intelligent manner and with the

knowledge that all his competitors are bid-

ding on the same class of work. In dealing

with the dishonest contractor, definite and

complete specifications are absolutely a

necessity. Unfortunately for contractors

as a whole, a small percentage of dishonest

men have wedged their way into this line

of business. . . . The writer has found

that the most satisfactory way to deal with

contractors is to assume that they are hon-

est until they prove themselves otherwise.

Do not go on to a job with a chip on your

shoulder. Nearly every man has a certain

sense of pride in his work, which you can

absolutely kill by a domineering and fault-

finding attitude.

"It is regrettable, but I suppose unavoid-

able, that the average graduate from our

technical schools has very little conception

of the relations between the inspector and

the contractor." And as an example of

the attitude of the young inspector, Mr.

Bushnell says that if the centering upon

which a concrete bridge was being built

were known to be weak, the inspector, in-

stead of calling the contractor's attention

to the matter, would in many cases allow

the construction to continue with the de-

termination of condemning the structure

and ordering it torn down if it should sag.

Mr. Bushnell goes on to say that advice

and help from the engineer on matters of

this kind are appreciated by the contractor

and are reflected in a better quality of

work. He further believes that when the

contractor and the inspector have disagreed

over a point on which the inspector may
be technically right but which would im-
po.se unreasonable restrictions, it should

be possible to adju.st the differences without

discrediting the inspector or injuring the

contractor, provided the latter takes up the

matter in a spirit of friendliness. He
points out, however, that, if the contractor

make the dispute personal, it is necessary

to back up the inspector, unless he be clear-

ly in the wrong. "As a general rule," he

concludes, "the less friction, the better the

quality of the finished work, which is the

ultimate aim of any kind of supervision."

Contractors as a class have worked for

a better understanding from compulsion,

because the engineer has always held the

upper hand. Such a plain statement of

the case, however, as Mr. Bushnell's, com-

ing from the other side, is but confirmatory

evidence that the day of better relations

between engineer and contractor, even on

smaller work, is at hand.

Standard Terminology for Filter

and Concrete Sands

THE PROPOSAL to analyze sands for all

purposes according to one standard and

to report the results in a much simpler form

than has been done heretofore by water-

works specialists will meet with the ap-

proval of those interested in getting well-

graded material for concrete as well as of

those concerned in obtaining a properly

sized filtering medium. Filters must hold

water and a graded aggregate helps ma-

terially to that end.

A working basis for bringing about the

desired uniformity of procedure was pro-

posed at the meeting of the American

Waterworks Association in a paper ab-

stracted on page 644 in last week's issue

of this journal. Unless the filtration en-

gineer looks at it in a broad light, the pro-

posal to give up his mystical arbitrary

terms, "effective size" and "uniformity co-

efficient," will seem to be a backward step,

but the new plan is so simple and should

be so readily understood by the men who
handle sand for all purposes that the con-

cessions should be made gladly. More-

over, a vast amount of information rela-

tive to sizes of sands in different parts of

the country is now locked up to the concrete

user simply because of the arbitrary terms

in which the results are expressed. Fortu-

nately, the author of the paper has made
public some factors by which those analyses

can be made available for concrete work.

The factors represent an enormous amount
of work carried out at the Spring Garden

Testing Station, Philadelphia, a dozen years

ago, but, like reports of many other valu-

able researches carried out at that station,

have never been put into shape for general

use.

Allen Hazen, father of the present

method of determining sand sizes, con-

curred in Mr. Burgess' suggestions to a cer-

tain extent only. He does not believe in

changing the standard from sand grain to

sieve opening because he feels that sieves

of the same size and number of meshes

vary so much in size of opening. This is

true and Mr. Burgess recognizes that fact,

but it does not alter the argument in favor

of expressing results in terms which can

better be understood by the sand man, pro-

vided sieves can be standardized and can

be purchased.

With reference to the terms by which fil-

ter sands have been called for, Mr. Hazen's

contentions are perfectly proper so far as

a medium for slow-sand filters are con-

cerned, but for rapid filters there has long

tieen a feeling that undue emphasis has

been placed on the 10 per cent limit repre-

sented by the term "effective size." It is

the fine material that causes the trouble and

about which so little is known, largely be-

cause of the prominence given to this single

point on the sand curve. "Uniformity co-

efficient" as a term emphasizes another sin-

gle point on the curve. Furthermore, ma-

terial for the Albany and -the Pittsburgh

slow-sand plants was not called for in ac-

cordance with both the 10 and 60-per cent

points.

The waterworks association's commit-

tee on standard methods of sand analysis

should confer with the Bureau of Stand-

ards and with, the American Concrete In-

stitute's committee on aggregates at the

earliest possible date. The Bureau of

Standard sieves should be adopted by the

several National societies as standard, and

after due consultation with all interests

affected a definite procedure laid out. With
this done, the results of the efforts of the

American Concrete Institute and other

bodies to have concrete aggregates through-

out the country examined will also be avail-

able to the waterworks man. He can

contribute to the cause by translating his

results into the common terms. As an ex-

ample of the possibilities this co-operation

will open up, it may be noted that several

hundred analyses of sand from all available

sources near San Francisco have been made
for filtration purposes.

Moreover, if contractors and waterworks

superintendents understood more about the

matter, it would in many cases be pos-

sible to construct and maintain filtration

plants at less expense than at present. Fre-

quently it has been difficult to secure satis-

factory filtering material because of the

methods of analysis employed and the re-

quirements as to size described in engineer-

ing specifications. Mr. Hazen holds con-

trary views, but it should be remembered
that for slow-sand plants the quantities of

sand are so large that the contractors can

afford to become educated up to the scien-

tific terms of the engineer. Represent-

atives of the rapid-filter companies, who use

relatively small amounts of sand at points

scattered throughout the country, feel

keenly the need of simplified methods. The
preparation of a few carloads of sand on

hard and fast lines which are only half un-

derstood does not appeal to the local sand

dealer and he fails to bid on that part of

the contract, though eager to sell the sand

for the concrete.

There is no probability that the engineer-

ing profession will adopt the terms now
used in the mechanical analyses of filter

sands for the analyses of sands and gravels

used for other purposes, such as the pro-

portioning of concrete and paving mixtures.

Uniformity and standardization, therefore,

can be obtained only by a revision of

methods in vogue in the waterworks field.



672 ENGINEERING RECORD Vol. 71, No. 22

Hollow Reinforced - Concrete Structure Replaces Dam at

Austin, Texas, Which Failed Fifteen Years Ago
Part I—Which Reviews History of Previous Dam and Describes Work for Render-

ing Seamy Rock Impermeable—Cutoff Trench Grouted After Compressed Air Tests

THE Austin, Texas, Dam, famous because
of its failure 15 years ago, has now been

replaced by a hollow reinforced-concrete

structure, forming part of the hydroelectric

development of the city of Austin. The new
project makes use of such portions of the

old structure as remained standing, and pre-

sents a number of unusual features—the

design of the dam itself, the use of auto-

matic crest gates and the arrangement of

the sluice gates, which are mounted on the

face of the dam with their entire operating

mechanism submerged. The power plant,

forming part of the development, has a de-

there are small cavities of frequent occur-

rence, ranging from a few inches to several

feet in largest dimension. These cavities

are encountered sometimes as far as 20 ft.

below the surface of the river bed.

Failure

Shortly after construction was begun,

foundation difficulties began to develop and
were followed by other difficulties due to

the personnel of the city government. The
engineers in charge could not get their in-

structions followed, their plans executed or

specifications fulfilled. They resigned, one

location of the dam. Several reports ap-

peared, the general opinion being that the

character of the river bed and arrangement
of strata made it impossible to construct a
safe and water-tight dam on the same site.

About 6 years ago, the municipality had
a series of rock borings made, some through
the crest of those portions of the dam still

remaining, the others in the gap, with the

result that it was found that the under-
lying rock was good, hard, and compact after

a certain depth below the river bed, and be-

low the footing of the old dam, was reached.

This encouraged the municipality to under-

Legend
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sand and clay, gravel
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NEW AUSTIN DAM IS LOCATED ON SITE OF OLD STRUCTURE—THIS CHART SHOWS RESULT OF BORINGS

parture in wheel chambers—separate and
independently built reinforced - concrete

boxes of cylindrical section. These and
other features will be discussed in this ar-

ticle, which is condensed from a description

prepared by Frank S. Taylor, resident engi-

neer of the City Water Power Company,
Austin, Texas. The article will be published

in three parts.

Historical

In May, 1893, the first dam across the
Colorado River near Austin, Texas, was
completed. The development attracted

world-wide attention, because it was then
the greatest dam in the world, both height
and length considered. The dam was of

gravity section, made of cyclopean concrete

masonry, faced with cut, red granite blocks.

Its height was 60 ft. above low water, and
the total length 1235 ft., of which practi-

cally 1100 ft. was spillway, 110 ft. bulkhead
on the eastern end, and 25 ft. bulkhead on
the western end.

The development was a municipal under-
taking, the money being raised by the city

of Austin on bonds, of which $1,400,000
were issued.

The river bed for many miles up and
downstream, and, in fact, practically all

the underlying rock of the country, is lime-

stone, varying from so-called "dobe," a dis-

integrated limestone, to the hardest variety.

The river bed is seamed with fissures, and

after the other, and their places were filled

by other engineers, who in turn resigned.

In spite of these difficulties, some 600 ft. of

the western end of the dam was placed on
good, firm rock. The rest of the work was
done more with a view to completing the

dam than to finding a foundation to sup-

port it. The draft-tubes from the old power
station were so located that they discharged

against the downstream toe, and the waters
from these draft tubes eroded the soft

strata underneath. This condition con-

tinued for seven years, when the inevitable

happened.

On April 7, 1900, under a flood of 133,000
sec.-ft., which gave a thickness of water of

nearly 11 ft. over the crest, a section about
200 ft. long tilted backward, slid down-
stream, righting itself as it moved, and
finally came to rest about 100 ft. below the
axis of the dam. The impounded waters
rushing through the opening, eroded thp

remaining portions of the dam, widening
the gap until some 450 ft. of the total

length was removed. The power house was
wrecked, and several people in it were
drowned. Full discussion of the disaster

will be found in the Engineering Record,

Vol. 41, 1900.

Steps Towards Reconstruction

For several years after the failure recon-

struction was agitated from time to time.

Engineers were employed to report on the

take some means whereby the dam could be
rebuilt.

After much negotiation between the city

and private companies a franchise was
granted to William D. Johnson, of Hart-
ford, Conn., on Sept. 11, 1911, which pro-

vided that the dam and power plant would
be constructed by Johnson, and, on comple-

tion, turned over to the city, Johnson to re-

ceive $100,000 in cash on completion and
acceptance, and $64,800 per annum in semi-

annual payments for 25 years, making a
total payment of $1,720,000, the cash value

of which is approximately $1,000,000. In

order to carry out the terms of the fran-

chise and to do the construction work, a
corporation was formed called the City

Water Power Company, which issued $750,-

000 in 5 per cent, gold, sinking fund bonds.

The bonds were underwritten by Lawrence,
Barnum & Company, bankers, of New York.

Lamar Lyndon, of New York, was made
consulting engineer, and Mr. Taylor, resi-

dent engineer. The work was carried out

under their direction.

New Plans

The designs for the new development were
begun early in 1910, and work was started

Sept. 22, 1911. It was prosecuted on force

account from the latter date until June,

1912, when a contract was entered into with
the William P. Carmichael Company, of St.

Louis. Work progressed until April, 1913,
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after which practically nothing was done
until Jan. 10, 1914, the period being lost

by reason of an unprecedented series of

heavy floods, culminating in that of Dec. 3,

the highest recorded in the history of the

river. It is estimated that the flow was
between 220,000 and 230,000 sec.-ft.

After considerable study it was decided

that the new development could be made
best and most cheaply on the site of the

original dam. While the foundation work
would be more costly than if the location

were moved upstream some 800 or 900 yd.,

the expense was more than counterbalanced

by the possibility of using the existing sec-

tion, which comprised 520 ft. of dam in

good condition and on satisfactory founda-

tion, together with all the bulkhead ma-
sonry, which was thoroughly good, though

section. The crest gates on the old section
are 6 ft. high, and those on the new sec-

tion, 15 ft., so that the upper edges of the
crest gates are all at the same level, 66 ft.

above low water. When the water level is

at an elevation of 65 ft., or less, the crest

gates are tightly closed. An increase of

6 in. in the elevation of the lake will make
the crest gates automatically overturn, let-

ting thie water flow out over the crest of
the dam. When the level has fallen 12 to

15 in. or about down to the 64-ft. elevation,

the crest gates automatically close.

It is estimated that with a discharge of
200,000 sec.-ft., the thickness of the water
over the crest of the new section will be
18 ft., and over the old section 9 ft. This
means that the present dam will pass 50 per
cent more water than did the old dam when

CONCRETE DAM REPLACES STRUCTURE WHICH FAILED, AUSTIN, TEXAS
Part of old dam at right-hand end of picture. Note difference in crest elevations. Small piers on concrete

dam support automatic crest gates.

not on proper foundation. Moreover, the
larger part of the old power house, still

standing, could be utilized.

Limiting Flow Over Old Section

There was, however, one difficult condi-

tion to be met. In order to get the proper
amount of power and lake storage, the water
level would have to be raised from the old

elevation of 60 ft. to 65 ft. above low
water, which meant that with 11 ft. of

water over the crest during flood, the maxi-
mum water level would be 76 ft. above low
water instead of 71 ft. The portion of the
old section which had given way failed under
a 71-ft. water level, and it was imperative
that the portion of the old section remain-
ing should not be subjected to as great
stress as it had previously withstood. This
required that the maximum water level

should never rise even as high as 71 ft.

above low water. It appeared as if these
two conditions could not be reconciled. How-
ever, after considerable study, a type of
crest gates, to be described in Part 2 of this
article, was adopted.
With this arrangement, the new section

of dam was built only 51 ft. high from low
water to crest, or 9 fU lower than the old

it failed, but the elevation of the water is

only 9 ft. above the crest of the old dam,
while it was 11 ft. above the crest when
the weak section went out in 1900. Since

the overturning moment varies as the cube

of the head of water against the dam, and
the sliding force varies as its square, the

stresses to which the old section will be sub-

jected can never equal those which it has

already resisted. The depth of the water
below the low-water elevation varies from
5 to 20 ft., so that the total depth of water
behind the dam varies from 70 to 85 ft.

As has been pointed out, the river bed

and the whole surrounding country is un-

derlaid with limestone, which has many
crevices, seams and cavities, and these are

to be found at varying depths below the

surface. It was decided to fill all the under-

lying seams and cavities with grout, and, on

the reconstructed river bed, to build a hol-

low dam of reinforced concrete, of such

form that there could be no uplifting force

from any leakage of water under it. Fur-

thermore, as a portion of this new section,

a cutoff wall was to be sunk on the up-

stream side, to such a depth that its lower

edge would be below all permeable strata.

The unit pressure adopted for the wall

footings was 166 lb. per square inch, with
a few walls where this pressure was carried
up to 200 lb. per square inch. Wherever the
rock was hard and firm for a depth of 4 ft.,

it was considered satisfactory to resist these
bearing pressures. Trenches were cut in

the rock to receive the footings, and in the
bottoms of these trenches, at intervals, drill

•ftoles were made 4 ft. in depth. Wherever
these holes passed continuously through
solid rock, the trench was accepted as
suitable for the footing. Wherever
the rock was hard but a cavity encountered,
grout was forced into the cavity and allowed
to harden before the footings were built.

Wherever soft and defective stone was
found, the excavation of the trenches was
continued until a point was reached below
which the thickness of good rock was at
least 4 ft. This practice applied to the
trenches in which the buttress and support-
ting walls were built.

Cutoff Wall
The cutoff wall was carried down, in many

instances, a considerable depth below the
footings of the buttresses. This wall, on
the upstream side of the dam, was poured
in a trench which had previously been tested
by numerous drill holes, put dovra in the
bottom of the trench. Where defects were
found, they were remedied by grouting. The
test holes were first spaced 12 ft. apart in
the bottom of the trench. Compressed air
was turned into them, one by one, to dis-

cover underground connections between ad-
jacent holes. Wherever the compressed air
would blow out of one or more of the other
holes, it was considered that the entire
seams or crevices between the two holes
were reached by the drill holes then made.
Grout would then be forced into one of the
holes until it began to blow out of the
others. It was then considered that the rock
lying below the cutoff wall trench and be-

tween the holes had been made tight. Wher-
ever no connection could be established be-

tween the holes 12 ft. apart, intermediate
holes were drilled, thus making the drill

holes only 6 ft. apart along certain portions
of the cutoff-wall trench. If, after this was
done, no connection could be established be-

tween adjacent holes, additional holes in-

termediate to those 6 ft. apart were drilled,

bringing the distance to 3 ft.

In nearly every instance where these holes

were made water flowed freely through
them, sometimes spouting up 3 or 4 ft.,

thus proving conclusively connection be-

tween the holes made inside the cofferdam
and the surrounding body of water. As grout
would be forced into the holes, the velocity

of water flowing out of them would gradu-
ally diminish, until it would entirely stop.

In many cases, where grout was forced into

a hole, the flow of water through other holes,

sometimes as far distant as 50 ft., would be
stopped and the grout would finally show,
rising out of adjacent holes, proving that

the underground seams between these two
holes had been thoroughly filled with grout.

In placing the grout the pressure on the
liquid mixture was gradually increased from
a few pounds to a maximum of 80 lb.

Subsequent to the completion of the

work, a cofferdam was built on the down-
stream side of the river and pumped out,

and all leakage observed. There was prac-

tically no leakage through the foundation, or

through the strata below the cutoff wall.

Part 2 will he printed next week. It

will describe the special features of the dam,
including the crest and sluice gates.
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Needless Grade Separation

Required of Railroads

C. E. Smith of the Missouri Pacific Discusses

Grade-Crossing Law—Deplores Unreasonable

Demands by the Communities

SEVERAL comments from railroad chief

engineers were published April 10, on
page 455, on the article "Grade-Crossing
Law and Its Effect on Grade-Crossing Elim-
ination," which appeared in the Engineering
Record of March 13, page 327. Other rail-

road engineers of experience were asked to

discuss the subject, and a comment was re-

ceived from C. E. Smith, assistant chief en-

gineer of the Missouri Pacific Railway. Mr.
Smith thinks too many demands are made
upon the railroads by individual communi-
ties for grade-crossing elimination, which
^re such a drain upon the resources of the
railroads that the roads are unable to estab-

lish a definite program, attacking the most
dangerous crossings first. He is certain

that with a fair distribution of costs the
demands are more moderate and equitable.

He deplores the attempts of communities to

evade even their legal share of the expense,

and thinks the railroads suffer especially

unfair treatment in the matter of new
streets opened across the railroad. He also

believes the utilitarian and ornamental
features should be separated, the commun-
ity paying for the latter. His discussion

follows.

The article on "Grade-Crossing Law and
Its Effect on Grade-Crossing Elimination"
presents much food for thought. It is not
true that railroad engineers generally are
not familiar with what is being done on this

subject throughout the country, but rather
that the apparent apathy referred to is the
result of great difficulty that has been en-

countered in endeavoring to combat public
sentiment and clamor and political prefer-
ment in the handling of such matters.

Unnecessary Work Forced on Railroads

It is a fact that on many roads there is

no general program for grade-crossing
elimination, largely for the reason that the
amount of this work forced upon the roads
by the public is usually greater than can be
easily provided for, and while the railroad
engineers would like to apply the funds that
are spent to the crossings of heaviest traf-

fic in a predetermined order, that becomes
impossible on account of the haphazard way
in which the public presses for action, first

at one point and then at another. The
greatest difficulty in arriving at a program
which will provide for the elimination of
the busiest crossings is the difficulty of hav-
ing the various communities adopt a com-
mon standard, as each community presses
and works for the elimination of some of
its crossings. The amount of traffic at
the crossings does not always appear to be
the sole consideration, as crossings of
lighter traffic are frequently chosen by the
public officials for reasons of expediency,
frequently to satisfy residents within cer-
tain sections.

Where the State laws do not definitely

determine the apportionment of cost, or
where they place the greater part of the
burden on the railway companies, the public
officials frequently demand more grade-
crossing separation than would be the case
if a portion of the cost had to be borne
by the community; that is, the apportion-
ment of cost among the various parties at
interest usually creates a feeling of re-

sponsibility in all minds, with the result

that demands are more moderate and re-

sults more equitable.

Evasion of Existing Laws

Even where State laws place a portion of

the burden, such as damages to abutting

property, on the community, effort is fre-

quently made to evade the responsibility

through various technicalities in order to

place the entire burden upon the railway

company. In many cases where the public

officials have found it possible to burden the

railway company with the entire cost they

have shown no disposition even to close the

grade crossings, insisting in many cases

upon the construction of separated cross-

ings while also insisting upon the continua-

tion of the crossings at grade.

In some cases it is very difficult to secure

equitable relief even through the courts.

As tending to show that communities will

endeavor to compel railway companies to

perform certain acts in grade-crossing elim-

ination that are permitted by law but still

are not equitable, the following utterance

of the U. S. Court of Appeals in a recent

grade-crossing case will be of interest:

"It may be conceded that if the case be-

fore us were not one of the exercise of the

police power of the State through the

medium of a city, but were to be deter-

mined according to equitable principles, we
would think the street railroad company
should be required to contribute to the cost

of the viaduct, and perhaps the city itself

as the representative of other interests."

Other Utilities Affected Should Help

The communities as a rule have not

shown sufficient respect for the rights of

the railroads to compel public utilities to

bear a portion of the burden. Without
doubt public utility companies holding

franchises for conduits and pipe and wire
lines should bear the portion of the cost

made necessary by the presence of their

facilities, and without doubt street railway

companies should participate in proportion

to the increased cost caused by their pres-

ence. In many cases, however, the com-
munities make every endeavor to compel the

railway companies to bear the burdens of

the other public utilities. This is unfor-

tunate as it necessarily results in a more
restricted program of grade-crossing elim-

ination. Funds that would otherwise be

available for the elimination of additional

crossings are thus dissipated for expenses

of which the railway company should be

relieved.

Where the laws are indefinite or impose
an unfair portion of all of the cost upon
the railway companies, experience has

proved that the best results can be ob-

tained through friendly negotiations with

the public officials, and where the public

officials are broad-minded men they will fre-

quently consent to having the community
relieve the railway company of a consider-

able portion of the cost in order to get re-

sults that might otherwise be delayed for

several years through litigation or un-

friendly negotiation.

Would Separate Utilitarian and Orna-
mental Features

It has always appeared to the writer that

the utilitarian and ornamental features

should be separated. Without a doubt the

railway company should participate in a

fair proportion of the cost of providing the

utilitarian features, but the additional cost

of providing viaducts of unusual width for

boulevard purposes, or structures of un-

usual beauty and design for ornamental

purposes, should undoubtedly be borne b>

the commuriity demanding such increased

expenditures.

While it is undoubtedly true that at

crossings of unusually heavy railroad and
highway traffic the cost of maintaining and
watching the crossings and operating over

them when capitalized may represent a con-

siderable portion of the cost of elimination,

such a condition is very rare, and it is

usually the case that the increased cost of

maintenance of the additional construction

exceeds the saving, leaving the railway

company to carry the increased capital ex-

penditure without any collateral saving.

New Crossings

The communities appear to be particu-

larly unfair with reference to the opening

of new crossings over railway tracks and
the construction of separated crossings for

new streets. There appears to be no good
reason why the community should not

recognize the seniority of the railway com-

pany at such points and bear a very large

portion, if not all, of the cost of such new
crossings. It has never been clear to the

writer why the right of way of a railway

company should be subject to condemnation
for such use without the necessity of pay-

ing the railway company damages that

would, if the property were used for other

purposes, have to be paid to the owner.

It is difficult to find a reason for the great

agitation for the elimination of grade
crossings, especially in sections of the coun-

try where neither highway nor railroad

traffic have reached the maximum. The
record of casualties discloses comparatively

few accidents and deaths resulting at grade
crossings, and shows also that the number
of accidents on account of trespassing on

railroad right of way are many times those

at the grade crossings. While the public

is raising a great clamor against grade
crossings and unfairly compelling expendi-

tures of large sums for their elimination,

practically no co-operation whatever is

shown by the public with the railroads in

decreasing or eliminating the evils of tres-

passing. A campaign of law enactment and
law enforcement against trespassing on

railroad rights of way extended over a few
years and resulting in an inappreciable ex-

penditure would save more lives than can be

saved by the expenditures of years for

grade-crossing elimination.

Will Utilize Existing Irrigation

Works to Secure Useful Data

A PLAN for utilizing existing irrigation

works to secure data of value and finan-

cial benefit in future design is set forth

in the March issue of the "Reclamation
Record." It is urged that experimentation
and observation be carried on at these ex-

isting works to determine various factors

and elements regarding which little is

known. The "Reclamation Record" will

serve as a medium for the exchange of the

data developed, and will endeavor to pre-

sent in each issue a short article of results

of some particular investigation.

Among the subjects suggested for inves-

tigation are the following:

(a) Loss of head through various types

of headgate structures.

(b) Loss of head at canal contraction and
entrance to flumes, pipes, tunnels, etc.
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(c) Loss or gain of head at canal en-

largement and outlet of flumes, pipes, tun-

nels, etc.

(d) Coefficient of discharge of reservoir

regulating valves.

(e) Effectiveness of stilling pools.

(/) Surge or fluctuation of head in

power-plant pipes.

(g) Effect of curvature or resistance in

pipes, flumes, and lined channels.

(h) Value of n for lined channels, flumes,

and tunnels.

(z) Depth over spillway lip of siphon

spillway to start siphon.

(j) Efficiency of spillway siphons.

(k) Strength of reinforced-concrete pipe.

(Z) Coating of metal pipe.

(m) Life of wood pipe and metal flumes.

(n) Seepage losses from canals in vari-

ous materials.

ment used for a period of 20 or 25 years
should not be put aside lightly until impor-
tant practical experience gained in past
years, with more or less unsatisfactory
methods, can be translated for the benefit

of the technician with substantial certainty
into terms of the new and improved method
of measurement which it is desired to adopt.
It is the belief of the writer that the meth-
ods can be improved without sacrificing

materially our practical grasp of the sig-

nificance of the fund of knowledge accu-
mulated in the past."

Why Denver Uses So Much Water

DENVER does not head the list of cities

in the matter of water consumption
per capita, but for a non-manufacturing
city its rate of 200 gal. per day is high.

TWELVE SPRINKLERS WATERING THE DENVER CAPITOL GROUNDS

(o) Seepage and evaporation from reser-

voirs.

(p) Drainage runoff from seepage of

irrigation water.

Sand Analysis Methods Can Be
Improved, Contends Mr. Fuller

GEORGE W. FULLER, consulting engi-

neer of New York, submitted the fol-

lowing discussion of Philip Burgess' paper
on methods of sand analysis (see Engineer-
ing Record, May 22, page 644) presented

at the Cincinnati convention of the Ameri-
can Waterworks Association

:

"The writer is in sympathy with Mr.
Burgess' viewpoint in the effort to secure

simplification and standardization of sieves

used for the mechanical analysis of sands.

Unquestionably it has been a fact in the

past that contractors, sand dealers and
others have experienced marked difficulty in

knowing what was desired by engineers
who specified the "effective size" of sand,

"uniformity coefficient," and limitations in

quantities of sand particles either above or

below a stipulated size expressed in frac-

tions of a millimeter. Any procedure which
will materially improve this situation, as

handled by large numbers of people who
now grope more or less in the dark, should
certainly be welcome.
"On the other hand it should be kept

clearly in mind that methods of measure-

The accompanying photograph showing an
even dozen sprinklers caught by the camera
at work on the capitol grounds indicates

where the water goes. Incidentally this

10-acre lawn, which requires 1,200,000 gal.

per month during the summer, is consid-

ered one of the assets of the city.

How Tracings Are Reproduced for

the Federal Evaluation

AYEAR and more ago, when the subject

of maps and plans to be furnished by
the railroads to the Division of Valuation

of the Interstate Commerce Commission
was under discussion, the railroads vigor-

ously opposed the furnishing of tracings,

on the ground that much extra work and
expense would be required to re-trace all

existing plans, and that blueprints would
be at once far cheaper and more serviceable.

The Government insisted, however, on the

tracings, and it was brought out that it

was Dossible to reproduce a tracing from a

tracing by photographic processes. The
best way of doing this was described by
P. E. Thian, valuation engineer of the

Northern Pacific Railway, in a paper he
recently presented before the North West-
ern Association of Members of the Ameri-
can Society of Civil Engineers, at Minne-
apolis.

In the first place a blueprint on specially

prepared paper is made from the original

tracing to be duplicated. This is laid face
down on a gelatine surface which is pre-

pared by pouring molten gelatine on a zinc

plate while the latter is in an inclined posi-

tion; forming a thin even coating which
quickly hardens in a cool atmosphere. To
obtain this cool atmosphere some air re-

frigerating process is employed.

^ When the gelatine coating sufficiently

hardens the zinc plate is laid on a hori-

zontal bed, and the blueprint is applied and
pressed on the surface of the gelatine. The
lines on the blueprint affect the part of the
gelatine with which they come in contact,

so that when the blueprint is removed and
the pad is run over with an ink roller, the

ink adheres to the lines on the gelatine,

which correspond to the lines on the blue-

print, while the remainder remains un-
affected. The tracing cloth' on which it is

desired to reproduce the original tracing is

then applied and lightly pressed, thereby
receiving an impression of the ink lines.

It can be readily seen that a blueprint

of any size, of any portion of an original

tracing, can be made, and a reproduction

secured on tracing linen or paper. After
the tracing is reproduced, border lines and
triangles are added to conform to the Gov-
ernment specifications, and the new trac-

ing is ready for filing with the Government.
One or more reproductions can be made

from one impression on a gelatine pad,

simply by re-inking same, which makes it

possible for the railway to retain exact

duplicates of the maps furnished to the

Government.

Wash-Water Salvage at an Iron

Removal Plant

BY the construction of a $2000 basin for

the storage of used wash-water the

Urbana & Champaign Water Company now
loses daily but 16,000 gal. of well-water

in washing the iron removing rapid filters.

Previously the loss per day was from 200,-

000 to 250,000 gal. according to statements

of H. E. Babbitt in a paper presented to

the Illinois Section of the American Water-
works Association March 10. This amount
was equivalent to from 6 to 20 per cent of

the nominal capacity of the plant. At the

rate charged consumers the water was
worth $4,000 a year. Water is obtained

from wells, one of which cost about $2,000

and produces about the amount of the

former daily loss.

A 90,000-gal. reinforced-concrete, rec-

tangular basin was constructed with mono-
lithic walls, mostly in excavation. Im-
perviousness was sought by using a 1 :2 :4

concrete and by applying two coats of Iron-

ite. No such provision was necessary, how-
ever, as the iron in the water filled such
cracks as formed, successfully stopping any
leakage.

After passing through the filters the

wash-water is dosed with 2 grains of alum
per gallon. Clarification is rapid but all

the time available for settling is made use

of; ordinarily about 2 hours is the period.

In the discussion of Prof. A. N. Talbot's

paper on the plant, delivered before the

Illinois Water Supply Association last year,

W. W. DeBerard suggested that some of

the difficulties encountered by the necessity

for frequent washing of the filters with a

fire hose or by other laborious means might
be overcome by using an additional wash-
water manifold immediately above the sand
layer. Such a grid was constructed by W.
I. Ainsworth, operator at the plant, of old
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material on hand supplemented by new fit-

tings. It is made up of a 2-in. wrought
iron manifold with %-in. branches on 11-in.

centers. One-eighth inch holes on 5-in.

centers are bored on the under side of the
manifold and branches. The grid covers

one-half of the area of the filter, but be-

cause of the clogging of the Vs-in. holes by
iron deposits, only one-quarter of the area
of the filter is affected by the grid. The
result has been to obviate the necessity of

washing this unit with a fire hose. The loss

of head on this filter after washing will

increase from 18 to 24 in., in the same time
that the adjacent units are increasing from
18 in. to 52 in. It is planned to install

similar grids with 3/16 in. holes on all the

filters.

The grand average figures are weighted.

In general contract work the methods of

cost accounting are more or less haphazard

and it would doubtless pay the road con-

tractor to evolve a simple cost data scheme

along the lines suggested.

AVEBAGB Cost of Concrete Roads (1914)

Erectors of the Monroe Street

Viaduct, Spokane

INADVERTENTLY it was stated in the

short article in the Engineering Record
of May 1, page 564, on the erection of the

Monroe Street viaduct in Spokane that the

Bates & Rogers Construction Company was
the contractor for the work. This company
had a general contract for a large part of

the work on the Spokane improvement, in-

cluding the substructure and the concrete

deck for the Monroe Street viaduct. The
steel, however, was erected by Wakefield &
O'Neel, as stated in a more extended article

on the Spokane improvement, in the issue

of Feb. 20, page 234.

Mecb.
State Labor Teaming Equip.

Connecticut J0.181 $0,142 J0.04G
Florida 0.108 0.028 0.003
Indiana 0.134 0.130 0.044
Illinois 0.136 0.101 0.033
Iowa 0.213 0.084 0.028
Kansas 0.396 0.02S
Kentucky 0.146 0.214 0.020
Maryland 0.111 0.128 0.065
Massachusetts 0.195 0.104 0.039
Michigan 0.222 0.032 0.021
Mississippi 0.261 0.085 0.150
Missouri 0.209 0.133 0.027
New Hampshire 0.126 0.097 0.032
New Jersey 0.179 0.089 0.016
New York 0.156 0.085 0.055
Ohio 0.181 0.091 0.067
Pennsylvania 0.279 0.091 0.031
Texas 0.316 0.117 0.007
West Virginia 0.098 0.060
Wisconsin 0.188 0.110 0.04o
Grand Average 0.183 0.105 0.040

•Exclusive of profits and overhead charges.

Materials
$0,752
0.838
0.777
0.528
0.789
0.819
0.477
0.716
0.609
0.655
0.642
0.656
0.907
0.797
0.666
0.642
0.742
0.668
0.912
0.682
0.719

Misc.
$0,010
0.014
0.022
0.016
0.036
0.007
0.018
0.057

0.656
0.094
0.059

0.050
0.009

0.016

0.023
0.046

Total
Number
$1,088
0.991
1.017
0.814
1.116
1.248
0.875
1.077
0.947
1.028
1.232
1.045
1.162
1.091
1.027
0.946
1.269
1.123
1.070
1.033
1.058

Sq. Yd.
200,066
13,000
89,794
17,970
90,364
1,503
4,144

36,211
26,200
92,217
12,031
22,376
6,066
8,355

730,982
58,968
10,072
6.642

10,045
61,879

•1,498.883

.Co.
Standard Form for Tabulation of Cost Data

State of Contract No. ,••„••.. *° wV..v;.,., t->q-i7.
Work Began or Completed Began or Finished Concrete Workmg uays
Cross Section 4% in.-6% in.-4% in.-16 ft. wide. Contractor , wheel Sc'raDeVsEquipment 10 Ton Roller ( ) Traction Engmes . .... . ... ..... • wneei scrapers

Scarifier 1-2 H. P. Pump Sand Washing Plant Capacity

1 Hoist 2 Stone Trucks nnoH A««'t
Daily Report—Sept. 7, 1914. "°^° ^^^ ^

Daily Cost-Data Sheets on Concrete

Road Construction

DURING 1914 the Association of Ameri-
can Portland Cement Manufacturers

gathered statistics covering the actual costs

of a number of concrete roads and pave-

ments. The costs obtained were for labor,

teaming, mechanical equipment, prepara-

tion of subgrade, and the mixing, placing,

leveling and curing the concrete. In order

to make logical comparisons of costs for dif-

ferent sections of the country all "cost fac-

tors" that do not enter into the cost of the

road "crust," such as earth and rock exca-

vation, overhaul, stone sub-base, etc., were
eliminated.

For ease of tabulation the cost data were
divided into five major items: Labor, team-
ing, mechanical equipment, actual quantities

used in constructing the concrete pavement,
and various miscellaneous items.

The labor, exclusive of that used on me-
chanical equipment and teaming, is classi-

fied by location so that a comparison could

be easily made between separate jobs re-

garding the efficient handling of men. The
cost of teaming is sub-divided so that com-
parisons, may be very readily made and
under "Mechanical Equipment" the co.st of

plant, the interest and depreciation and
the cost of labor and supplies have been

given.

Economy dictates that the amounts of

materials used should closely check with
those theoretically required. The tabula-

tion is arranged so that the cost of mate-

rials may be quickly lumped.
The miscellaneous items are naturally of

small moment, but they have been added so

that the figures may be conservative.

Approximately 1,500,000 sq. yd. of pave-

ment were covered by this method of esti-

mating distributed as indicated in the ac-

companying table.

Labor No. Hrs.
On Sand at Pit or Washer
On Sand at Work 3%
On Stone at Cars or Quarry 6%
On Stone at Work
Wheeling Sand at Job 40
Wheeling Stone at Job 80
On Mixer, Loader 30
Engineman 10
Fireman 10
Chute or Bucket

Sub Grade before Mixer 10
Sub Grade behind Mixer.
Leveling Concrete 20
Templet Men 20
Finishing Pavement 20
Forms, Joints and Reinforcement Men 20
Wetting Pavement B
Covering New Pavement 20
Superintendent 10
Watchmen 6
Timekeeper 10
Foremen 10
Waterboy 10
Engineman at Sand Washer

Wages ,

per
Hour

$0,175
0.175
0.175
0.30
0.20

'o.iTB

0'.i75
0.175
0.175
0.175
0.175
0.175
0.750
0.175
0.300
0.400
0.150

Total
Cost

5.00
10.00

7.66
14.00
G.25
3.00
2.00

l.75

s'.so

3.50
3.50
3.50
0.875
3.50
7.50
0.875
3.00
4.00
1.50

Total
Amount
Handled

49 cu. yd.
99 cu. yd.

Sq. Yd.
Cost Cost per

per Cu. Yd. Pavement

$0,102
0.102

$0.0069
0.0138

49 cu. yd.
99 cu. yd.

124 cu. yd.
concrete

0.0097
0.0194
0.0072
0.0041
0.0028
0.

0.0024
0.

0.0048
0.0048
0.0048
0.0048
0.0012
0.0048
0.0103
0.0012
0.0041
0.0056
0.0021

Total Labor $0.1147

No. Cost
Teaming Trips per Day

Sand 16 $13.95
Stone, 2 trucks . . 33 28.78
Cement, 1 team. 21 18.27
Water 6.00

Total
Cost

Av. Haul
or Pump
1,300 ft.

1,300 ft.

1,500 ft.

Cost per
Amount Cu. Yd.

Hauled or Mile or 1000
Pumped Gal. Mile

49 cu. yd
99 cu. yd

957 sacks

Cost per
Cu. Yd.
at Job

Amt. per
Sq. Yd.
Pavement

Cost per
Sq. Yd.

Pavement
0.0192
0.0397
0.0252
0.0083

Total teaming $0.0924

Int. and _ ,

Deprec. Cost of

Cost of of Plant Cost of Cost of Sq. Yd.
Mechanical Equipment Plant 0.00154 x Cost Labor Supplies Pavement

Steam Roller $2,000 $3.08 $3.00 $3.00 $0.0125
Wheel Scraper ! .... .... • •

Scarifier .... .... • • • • v aa;a
Pumps 800 0.93 3.00 3.00 0.0097
Mixer 1,850 2.85 5.00
Forms : . . I

.

.... • • •

Barrows, Boxes, etc .... .... . .
. •

Tractor .... .... . ••;;;
2 Motor Trucks 7,100 11.13 6.00 6.00 0.0319
Sand or Gravel Washing Plant .... .... • • • •

Stone Crushing Plant .... .... ••• -iiii
1 Hoist 7,000 10.78 7.00 8.00 0.0356

Total mechanical equipment ^ $0.0897

Quantities and coat of materials theoretically required and actually used on ( 725 sq. yd! J
**' **°'*

road. Barrel of cement = 3.8 cu. ft.

Theoretical

:

Cement 237 bbls.
.Sand 49 cu. yd.

Stone or gravel 99 cu. yd.

Cement 239.2 bbls.
Sand 50 cu. yd.
Stone or gravel 101 cu. yd.
Steel or wooden joints 224 lln. ft.

Per Unit Cost
$1.15 F.O.B. Cars
1.63 F.O.B. Cars
0.77 cu. yd. Pit
1.85 F.O.B. Cars
0.70 cu. yd. Pit

Average
Haul
at job
at job

at job

1500
1300
1300

Total
Cost at Job
Excl. of Haul

$275.08
81.50

186.85
10.08

Cost per
Sq. Yd. of
Pavement

$0,379
0.112
0.258
0.014

Total materials $0,763
Grand total $1.0598

Notes :

The above report is taken as an average for the lust seven working days: 410 linear feet per day, or
725 sq. yd. of pavement

Amount of water used cannot be determined.
Hauling of materials by two motor trucks and one wagon.
Cost of hoist is estimated.
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Design of Transmission Towers for the Cohoes
Hydroelectric Plant Analyzed

Steel Towers Support Many Cables Making Sharp Turns and Require Por-

tal to Clear Roadway—^Special Conditions Govern Analysis of Stresses

SEVERAL unusual conditions combined
to make the design of steel transmis-

sion towers for the Cohoes hydroelectric

plant, described in this journal in the issues

of March 20 and 27, pages 352 and 395,

somewhat unique. Not only did most of

these towers support entering and leaving

cables at large angles with each other, but
some of the cable spans contained large dif-

ferences in end elevations. The difficulties

encountered because of the great number
of wires and cables to be provided for re-

quired a change in the original design to

allow proper clearance between the live

Tower A is shown in the accompanying
drawings. It is about 10 x 13 ft. in plan,

the latter dimension having been fixed by
the requirement of 11 ft. clear width of
driveway, while the former figure was se-

lected after a consideration of uplift con-
ditions, the limiting width for clearance
between the two penstocks and the economic
necessity for avoiding long struts. The
height was fixed by the clearance require-

ment of 2 ft. 6 in. for the wires over the

gatehouse roof, and the panels were ar-

ranged as nearly as possible for equal slopes

of the diagonals, the required 14-ft. clear

- I65'0'-

Power house

GramlWir>>

Section A-A

PLAN AND SECTIONS SHOWING! TOWERS A AND C NEAR GATEHOUSE

wires and the steel of the supporting tow-
ers. The solution of the problem of pro-
viding this clearance was especially difficult

in one case (tower C), for which seven
wire-support levels had to be adopted. An-
other unique feature of this construction
is the portal design made necessary to pro-

vide clearance for a driveway which passes
through the two towers in front of the gate-

house. Heavy solid concrete pedestals of

special type were used for these towers.

Layout and Dimensions

As shown on the accompanying diagram,
there are two main towers, A and C, located
on the driveway just in front of the gate-
house, to which the cables from the power
house lead. The other two towers, B and D,
are not shown. Towers A and C are situ-

ated at a much higher level than the power
house, and although the wires leading to
tower A leave the power house near the
roof, there is still a difference in elevation
of the ends of the cables of about 75 ft.,

as shown in section AA. The height of
these towers is somewhat more than 50 ft.

The number and size of cables and wires is

shown on the plan view; the span for the
cables leading from tower A to tower B
is about 340 ft., and the span from tower
C to tower D is about 170 ft.; for both
cases the ends are practically at the same
level, towers B and D both being approxi-
mately 40 ft. high.

height above the driveway locating the

lower flange of the portal girder.

The manner in which the cables enter and
leave this tower is indicated. As the live

wires must always be kept at least 9 in.

from any steel, strain insulators are at-

tached, to the angles by U-bolts at the points

indicated on the northeast face, and lead

wires (connected to the live wires several

feet outside of these strain insulators) are

carried on pin insulators over the steel at

the required clearance.

Loads and Allowable Stresses

In addition to the dead-load weight of

the tower itself and the weight of the

cables, these towers were designed for a

combination of sleet and wind conditions,

assuming sleet of %-in. radial thickness

and wind pressure at 20 lb. per square foot

acting horizontally on the surfaces of the

sleet-covered tower and the sleet-covered

cables.

In computing the cable reactions at the

towers the vertical components were found

by using the sum of the weight of the cables

and sleet, while in computing the horizon-

tal components in the direction of the cables

there was used a resultant load per foot

of cable found by combining this vertical

load with the horizontal wind pressure. The
horizontal normal wind pressure was as-

sumed at 6/10 of 20 lb., or 12 lb., per square

foot for the cylindrical wires. When the

direction of the wind was not normal this

pressure was reduced by using Hutton's
formula for normal pressure on roofs.

The specified allowable working stresses

for the design of the steel towers, in pounds
per square inch, were: Tension, 18,000;
compression, 20,000— 87.5 l/r, with 17,500
maximum; bearing on shop rivets, 24,000,

afld on bolts, 18,000; shear on shop rivets,

12,000, and on bolts, 9000 ; pressure on con-

crete masonry, 400. The maximum allow-

able tension in the medium hard drawn
copper wire was assumed at 12,000 lb. per
square inch, or about one-half the elastic

limit. The steel was of structural grade,

required to comply with the standard speci-

fications for buildings as given in the Car-
negie handbook, 1913 edition.

Conditions of Loading—Tower A
In order to obtain the maximum possible

stress for each member of tower A, five

different stress conditions were considered

:

(1) Cables to power house broken, wind
blowing from northeast, computed cable

reactions (using vertical components and
the horizontal components perpendicular to

and parallel to the cross arm) acting at

the cables leading to Towers B and C; (2)

cables to tower B broken, wind blowing

from southwest, computed cable reactions

acting at each cable leading to tower C and
to the power house; (3) all cables working,

wind from the northwest; (4) all cables

working, wind from the southeast (a case

evidently less severe than case 3, and hence

not computed separately) ; (5) torsion con-

dition—cables leading to power house from
northwest end of cross arm broken, other

forces the same as for case 3.

As an example of the manner in which

the external loads for these conditions were
obtained, consider case 1. The %-in. cables

weigh 1.1 lb. per linear foot, and the %-in.

layer of sleet weighs 1.3 lb., giving 2.4 lb.

per linear foot vertical load. The normal

horizontal wind pressure on the 2V8-in.

sleet-covered wire, using 12 lb. per square

foot, is about 2 lb. per linear foot. For
each cable leading to tower B the normal

component of this wind pressure is taken at

1.7 lb. per foot by the Hutton formula (wind

from northeast), and the resultant hori-

zontal reaction for the 340-ft. span is

1.7 X 340/2 = 289 lb. The vertical com-

ponent for this span is 2.4 x 340/2=408 lb.

The horizontal component in the direction

of the cable was obtained by using the re-

sultant of 2.4 lb. vertical load and 1.7 hori-

zontal wind pressure, or 2.9 lb. per foot for

w in the formula H = wL'/SS for horizon-

tal reaction H in terms of sag S and load

per foot w for a horizontal span of length

L. The value of the sag S is fixed in field

erection as specified by the designer. By
graphically combining the resulting H with

the horizontal reaction from the wind, and

then scaling off the components parallel to

and perpendicular to the cross arm, the

forces acting in the planes of the sides of

the tower were obtained.

Cables with Ends at Different Levels

The cables between tower A and the

power house have a difference in end ele-

vations of about 75 ft. In obtaining the

reaction for Case 2, therefore, this slope

must be considered and its effect on the

tower reactions determined. The horizon-

tal component of the cable pull can be com-

puted by using the same formula quoted

above, substituting for sag S the normal

distance from the chord to the cable at the
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center, and for len^rth L the horizontal
span. An article on this subject, entitled
"Graphical Statics Applied to Transmis-
sion-Line Calculations," by Alfred Still,

maj- be found in the Electrical World of
Aug. 2, 1913, page 230. The vertical com-
ponents of the reactions at the two ends
of the cable are, of course, not equal, and
can be foiind from the equal horizontal
components when the directions of the end
reactions are known. The latter were fixed
in this design by trial, using a carefully
cohstructed graphical diagram of a curve
giving a resulting maximum tension in the
cables at the higher end less than the al-

lowable stress.

If the allowable stress be fully devel-
oped for the worst condition of lowest tem-
perature, high wind and sleet coating it is

possible to compute the resulting slope at
the tower, or inclination of the reaction,
by a formula in terms of this stress, given
in the article above referred to. Thus C =
tan -' A L -+- sin ' wL/2P. in which C is

angle of inclination of end reaction ; h, dif-
ference in end elevations ; L, horizontal span

CaUes tofbiKr house

length; w, load per foot, and P, total stress

in cable at upper end. Then H = P cos C.

It should be noted that when the cables

are erected, usually at a relatively high

temperature, there is no sleet load and cor-

responding cable elongation, and hence it is

seldom considered necessary to compute ac-

curately the effect of temperature difference

to modify the sag at erection, as it is offset

by the effect of change in length due to

elastic strain under the heavier sleet and
wind loads.

The above discussion and formulas are

based on the assumption of a parabolic

curve for the cable, as produced by a uni-

formly distributed horizontal loading. The
loading is really uniform along the cable

and the curve is a catenary, but the forego-

ing assumption is considered sufficiently

exact, particularly in view of the great va-

riation possible in the assumed thickness

of ice coating.

Torsion Stresses—General Details

The analysis for the condition of maxi-
mum torsion (Case 5) was made on the as-
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PRINCIPAL DIMENSIONS AND SECTIONS USED IN THE DESIGN OF TOWER A

DETAILS OF PORTAL DESIGN—TOWER A

sumption that the horizontal sway bracing
carried the shear to the tower planes, which
developed the required reactions and trans-
ferred them vertically to the foundations
by stresses in web members and columns.
These stresses will exceed the stresses due
to symmetrically applied loads on the cross
arm because of the increase in the tower
reaction on one side. In all stress analysis
the diagonals were assumed to develop ten-
sion only and designed to transmit the
whole shear in the panel.

Portal Construction

The resulting sections required and the
details of the portal are shown in the ac-
companying drawings. Contrary to the
usual practice in transmission-tower de-
sign, it is seen that the columns and struts
are of relatively small length ratio and that
a substantial construction throughout was
provided.

The heavy concrete pedestals constructed
with large anchor bolts and tie rods as
shown are of special design and were fixed
chiefly by local conditions and the limita-
tions imposed by the presence of penstocks
giving little width for foundations. The
adoption of plate-girder portal construction
to provide clearance for the roadway was
influenced by the general requirement of
rigidity. When the original outline was
made the upper cross arm was built of open
truss members, but it was found necessary
to change to the plate-girder type, as used,
in order to provide for the distribution of
the many cables with the required clearance
of 9 in. from all steel.

The required conditions for design and
stress analysis were furnished by Sander-
son & Porter, the designing and supervising
engineers. Instead of allowing structural
steel companies to design the towers ac-
cording to the conditions, J. S. Branne, con-
sulting engineer, New York City, was in-
structed to make the design and also fur-
nish drawings in such detail that they could
be used as shop drawings. The contract for
furnishing the steelwork was let to the
Lackawanna Bridge Company, and the tow-
ers were erected, using bolted connections,
by the Cohoes Company.
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Imhoff Tanks and Sprinklers for Sewage of

Brighton District, Rochester, New York
Two-Storied Tank Is of Unusual Design, while Develop-

ment of Power Requires High Degree of Detritus Removal

i

ROCHESTER, N. Y., through its city

engineer's oflSce, has developed an Im-

hoff tank of unusual design for the

Brighton sewage disposal plant, bids for

which were received April 14. It was de-

sired to secure an unusually large sludge-

storage capacity with minimum dimensions

in width and depth, and at the same time

to preserve such a slope for the bottom of

the flowing-through chamber that settling

matter will readily slide into the sludge-

digestion compartment below. With un-

broken slopes of the Imhoff baffles, the di-

gestion chamber would have been reduced

in volume or the most effective area of the

flowing-through chamber undesirably di-

minished. The designer hit upon the idea

of breaking up the slope in a way to retain

the same inclination, yet increase the vol-

ume of the digestion chamber without en-

croaching on the most effective section of

the upper story.

An additional feature of unusual char-

acter is the detritus tank, aimed to secure

a high degree of removal in advance of the

Imhoff tank and before passing the sewage
through Pelton wheels, which will be oper-

ated under a 69-ft. head.

Besides the screening chamber and Im-
hoff tanks, there is a sludge-drying bed, a
sprinkling filter and a final sedimentation
basin, thus effecting a high degree of puri-

fication before discharge of the effluent into

Irondequoit Creek, three-quarters of a mile

from the head of Irondequoit Bay, an arm
of Lake Ontario.

District Served

The section of the city to be served by
the new plant is the extreme northeastern
part of Rochester, a district hitherto hav-
ing a small population, but now increasing
rapidly. The section, moreover, contains
territory added to the city in recent years.

Part of the section has been supplied with
sewers and the discharge has been pumped
into the East Side trunk sewer, thus find-

ing its way to the Genesee River. By con-
tinuing this method of disposal, the sewage
could, when the plant is completed, be
brought to the main disposal plant, now be-

ing constructed near the shore of Lake On-
tario. Even now, however, the pumping
facilities are inadequate and with the rapid
development of the district the operating
charges under the pumping arrangement
would exceed the operating, interest and
other charges on a separate plant.

The site of the plant is a 22-acre tract
in the extreme northeastern part of the
Brighton district, splendidly secluded and
so situated that it can have no deterrent ef-

fect upon the development of that part of
the city.

At present the population of the district
in question is in the neighborhood of 3000.
Studies show that during 1915 a daily flow
of not less than 1 cu. ft. per second must be
expected, with an average of 1.20 cu. ft.

and a possibility, for a few hours, of 2.30
cu. ft. The system is a separate one, but
there are undoubtedly some surreptitious
connections with roofs. It is estimated by
the city engineer's office that with a popu-
lation of 5000 the maximum amount of do-

mestic sewage alone will be 500,000 gal. in

24 hours, and that with the same popula-
tion the maximum domestic flow combined
with the maximum wet weather infiltration

will be about 2,000,000 gal. per day. The
ultimate future population of the district is

estimated at 25,000, and with this number
it is estimated that the greatest amount of

domestic sewage to be handled will be
2,500,000 gal. per day and of domestic sew-
age combined with wet weather infiltration.
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Drop of 7") ft. between screen chamber and power
house allows B hp to be developed for each cubic
foot of sewage.

5,000,000. It will be noted that the ratios

of wet weather infiltration plus domestic
sewage to domestic sewage alone are 4 to 1

in the one case and 2 to 1 in the other.

This is due to the fact that much of the

present infiltration comes from the Erie
Canal, which will shortly be abandoned, and
to the further fact that the filling up of the

territory will not, to a great extent, in-

crease the area from which infiltration

comes. Moreover, the increasing number
of storm-water sewers will lower the water
table.

For obvious reasons, screen and grit

chambers are to be built at once for the

final maximum population, but the remain-
ing portions of the plant—the Imhoff tank.

sludge-drying beds and sprinkling filters

—are to be large enough for only 10,000
people, the remaining units to be built

when required.

DETRITUS Removal

Since coarse floating and suspended mat-
ter and heavy inorganic material, which
viXW not digest and which makes sludge re-

moval from the Imhoff tank more difficult,

can be best removed as a preliminary to

tank treatment, and because of the danger
of foreign matter injuring the buckets of

the Pelton wheels and clogging the nozzles,

special care was given to the removal of

detritus. Tests were made by discharg-
ing the sewage of the district (then having
a population of about lOOO) into a series

of wire baskets with 1-in., V2-in., %-in.,

and i/8-in. mesh. It was determined from
this study that the wet screenings weighed
71 lb. per cubic foot and contained much
coarse sand, that the loss of weight on dry-

ing was 20 per cent and that with the flow

of 500,000 gal. for the 24 hours the amount
of detritus and wet screenings collected was
4 cu. ft. This figure, too, is less than the

actual amount carried, since the baskets

clogged at times, allowing the sewage to

splash over the sides and the lighter parts

to be washed away. Much of this material,

too, would not digest. It is assumed that

with a population of 10,000, 40 cu. ft. a

day must be provided for.

Herewith is a plan of the detritus and
screen chamber. Entrance of the sewage
will be through vertical baffles, the slats of

which will be oval shaped, thus allowing

the openings to be individually varied from
to 2^4 in. The slats can be clamped in

whatever position is desired. In this man-
ner it is proposed to secure a uniform dis-

tribution of flow over the width of the

channel. The details are shown herewith.

The deep pocket in the forward end of

each of the three channels is fitted with a

false bottom, consisting of triangular-

shaped wooden slats, 2 in. wide, spaced 1

in. apart. This floor will be hinged at

the upstream end and free to move verti-

cally at the downstream end, thus making
it possible to decrease as desired the cross-

sectional area between the false bottom and
the scum board. By this means it is in-

tended to control the velocity and the

amount of deposition. With the floor as

shown, 1 ft. below the spillway level, it is

calculated that the velocity will vary from
0.21 ft. per second to 1.10 ft. per second

with flows varying from 646,000 gal. per

day to 5,000,000 gal. per day.

A steel skip beneath the false bottom will

have a capacity of 1 cu. yd. and will be
raised by a chain hoist on a traveling

crane.

As a provision against rapid corrosion

the screens are made of cast iron, 2 in.

deep. The detail, shown in an illustration

herewith, was worked out so that a rake

with shallow teeth projecting between the

bars could be used on the screen without
striking the cross-bars.

As a provision against overflow in case

the screens clog, emergency spillways are

provided in the side walls of the channels

leading directly to the effluent chamber.
All grooves and the sills for the support

of screens and false bottoms are to be made
of cast iron of heavy section in order to

resist corrosion. The building will be fitted

with a 3-ton traveling crane and heated
with a hot-water system.

Under normal operation the effluent from



680 ENGINEERING RECORD Vol. 71, No. 22

Plan of Baffle Boffles and Frame

BAFFLES WITH VARIABLE OPENINGS

the screen chamber will discharge into a

16-in. cast-iron pipe line leading to the

nozzles of the Pelton. wheels in the power-
house below. Should the wheels be shut

down the effluent will back up in the cast-

iron main and pass over the spillway in

the end of the screen house to a 12-in. over-

flow pipe leading to the same chamber as

the discharge from the wheels.

The head on the Pelton wheels will be 69

ft., and for each cubic foot of sewage it will

be possible to develop 6 hp net. Each wheel
will be belted to a 10-kw direct-current

generator, and the resulting power will be
used to run the cranes and light the plant.

Imhoff Tank

The novelty of the Imhoff tank lies not

alone in the construction of the sloping bot-

tom, referred to in the introduction to this

article, but also in the combination of the

33'0'

circular shell and conical-bottom type with

the rectangular and hopper-bottom type.

The arrangement of beams and slabs for

the false bottom gives a maximum area of

settling channel and of sludge-digestion

space for a given width and depth of tank.

It also makes possible the use of thin slabs

of uniform size and shape, cast at a con-

venient place and set when cured.

The sludge space provided is 1.84 cu. ft.

per head, and this large allowance was
made because during 120 days in the win-

ter months at Rochester it may be impos-

sible to remove and dry the sludge. This

fact, too, necessarily influenced the size of

the sludge-drying bed.

Allowing for a maximum variation of the

level in the tank of 0.35 ft., the hydraulic

features of the tank figure out as shown
in the accompanying table.

Htdbauuc Fbatures op Brighton
Imhoff Tank

Flow Through
Settling Channel

opulation Flow, Duration Velocity in

In 1915 Kal. per day min. ft. per sec.

Min. 646.000 340 0.035
Mean 776,000 283 0.042
Max. 1,485,000 148 0.081

5,000
Mean 1,100,000 200 0.060
Max. 2,000,000 110 0.109

10.000
Mean 1,S00,000 122 0.098
Max. 3,000,000 73 0.164

The details of the tank construction are

clearly shown in accompanying drawings.
It is proposed that the walls between the

flowing-through, or settling, channel

should be built of interlocking tile, 8 in.

wide. The wall will be plastered on both

sides with 1 in. of Portland-cement mortar
placed in two coats. It is believed by the

designer that this will give a rigid wall,

amply tight and very light.

The reinforcing .of the main walls is de-

signed for maximum adverse conditions,

that is to say, either with water inside the

tank and earth pressure outside, or with

=^fe
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tank empty and the surrounding ground

saturated with water. The reinforcing is

placed accordingly.

It will be noted that in the design of the

false bottom the slopes are such as to shed

deposited material readily and that the gas

is properly trapped and led to the gas slot

at the sides, which, it will also be noted, are

of liberal area.

Sludge-Drying Bed

The sludge-drying bed has net inside di-

mensions of 56 x 60 ft., divided by a cen-

ter wall into halves which can be operated

separately, the inflowing wet sludge being

directed by means of gates to either half of

Longitudinal Section

HIGH DEGREE OF DETRITUS REMOVAL EXPECTED IN THIS DETRITUS AND SCREEN CHAMBER

DETAILS OF CAST-IRON SCREENS

the bed. The foundation of the bed will be

a 6-in. layer of puddled clay, on which will

be 6 in. of broken stone, 4 in. of sand and

gravel and 2 in. of fine screened sand. The
collecting laterals, of 2-in. drain tile laid

with i/4-in. open joints, will be placed di-

rectly on the puddled clay. They are laid in

transverse lines and discharge into a col-

lecting pipe beneath the center wall. They
are 8 ft. on centers and those adjoining the

walls are 4 ft. from the wall line. The beds

have a slope of 1 in 200 toward the outlet

side and the same slope, from both direc-

tions, toward the center wall, thus insuring

an even distribution of the sludge over the

surface of the bed and also satisfactory

velocities in the underdrains.

The area available, 3360 sq. ft., amounts
to 1/8 sq. ft. per inhabitant (10,000 popu-

lation). With the present information

available, and the storage capacity neces-

sary in the Imhoff tank, the designer be-

lieves this area per inhabitant desirable.

Should experience indicate that either more
or less is required, proper increase or re-

duction in sludge-drying area can be made
when the plant is extended for a population

of 25.000.

Assumptions for- Design

Under the assumption of 1.84 cu. ft. per

head for 4 months, taken as a basis in de-

signing the sludge-digestion chamber of

the Imhoff tank, about 5.53 cu. ft. of sludge

must be provided for per inhabitant per an-

num. If this be put on the drying bed in

the 34 weeks of open weather and 2 weeks
are allowed for drying, each dose will

amount to 0.33 cu. ft. per head, and since

one-third of a square foot is allowed per

inhabitant in the design of the bed the

depth of the sludge at each dose will be ap-

proximately 0.98 ft. If the sludge contains

80 per cent moisture when applied and in 2

weeks has drained to a 60-per cent moisture

content the loss in volume will be 50 per
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cent. Every 2 weeks, therefore, during 8

months, approximately 0.49 cu. ft. would
be removed per capita, giving for 10,000

population 3074 cu. yd. of removed mate-

rial per annum. If the moisture be still

further reduced to 20 per cent after dump-
ing, the amount deposited will shrink to

1537 cu. yd. per year or about 1 acre-ft.

This will be useful for filling around the

plant.

Sprinkling Filters

The clarified sewage from the Imhoff
tank will flow to a dosing chamber, provided
with two 20-in. Miller siphons, each with
a capacity of 5000 gal. per minute under a
2-ft. head. Operation will begin under a

AVo-tt. head. Provision is made, however,
for the building of four siphon discharge
chambers, two to provide for future units.

The pipe to supply these future units is

shown on the drawings. This pipe will be
laid in the gallery now, though not needed
at present.

Two half-acre units will be constructed

at present, one on either side of the cen-
tral pipe gallery. The general features are
shown on drawings herewith.

It is believed by the designer that the
beds should receive not to exceed an aver-

age of 2,000,000 gal. per acre per day. One
acre, therefore, will be constructed for a
population of 10,000, furnishing an aver-
age quantity of sewage of 1,800,000 gal.

per day. The adopted rate of application

will give a flow of 1389 gal. per minute on
each half-acre bed operating half the time,

which amounts to 12.29 gal. per minute per
sprinkler head and will require a hydro-
static head of zt 4.1 ft. With the greater
head available the sprinkling period will

shorten and the rest intervals increase. It

is figured that 20 per cent of the total head
will be lost in the piping and sprinkler

heads, and the beds have been sloped ac-

cordingly to compensate for this loss and
to equalize the operation at near and dis-

tant points in the bed.

Screw caps will be placed on the ends of

the lateral distributors in order that these
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Plan

may be readily cleaned. As indicated in

the drawing the laterals will be carried on

piers 3 ft. high. The pipe will be 5-in. soil

pipe, and 5 x 2-in. saddle-hub tees will be

used for the connection between the lateral

and the riser. The latter will be made from
2-in. double-hub soil pipe cut in two, mak-
ing the length 2 ft. 71/2 in. The Columbus
Sprinkler head will be used.

It will be noted that each lateral is in-

dependently controlled, so that only seven

or eight heads need be thrown out of com-
mission at one time for cleaning.

The underdrains will be ventilated at

their upper ends and accessible at the lower,

where they will not be collected, but will

discharge individually into the sedimenta-

tion basin. Streams of water can be turned

into the drains at the upstr^m end or they

can be rodded, to keep them clean.

The filtering material will be dense lime-

stone, between % and iy2-in. in size, this

size being selected in order to obtain a large

surface of contact with voids of minimum
size but of maximum total volume.

The maximum drainage required will be

15.6 cu. ft. per minute for any one drain

under the maximum available head. Since

a 6-in. tile on a 1 to 200 slope running half

full has a capacity of 14.40 cu. ft. per

minute with a corresponding velocity of

2.45 ft. per minute, the design provides

double the capacity required, while at the

same time maintaining a self-cleansing ve-

locity in the underdrains. Alternative de-

signs for the underdrain system, using a

greater number of drains of the same size

or of smaller size, were considered. With
the same capacity and the same slope, how-

ever, the velocity would have been smaller

and less certain of being self-cleansing.

Sedimentation Basins

The sedimentation basins are built ad-

jacent to the sprinkling filter. They have

a capacity for two hours flow at mean dis-

charge, or 75,000 gal. for each half acre

bed. The discharge is under a curtain wall

and over a weir in the operating gallery.

If desired the basin can be drained through

a 6-in. pipe, while any sediment that may
accumulate can be squeegeed along the floor

and through a sluice gate at the end away
from the weir.

Acknowledgments

The general method of disposal was
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no offensive conditions would occur in the

stream receiving the discharge. Effluent

from the sedimentation basins may be dis-

infected if desired.

The plant was designed by John F.

Skinner, principal assistant engineer in the

citj- engineer's office. The designs were
subject to the approval of Frederick T.

Elwood, now city engineer, and E. A.

Fisher, consulting engineer. Bids for the

construction were received April 14, the

five lowest figures var>'ing from $68,049.45

to $89,928.40. Assuming that not over 15

per cent of the present construction cost

is on account of capacity to be needed in

How the Government Makes
Surveys for Local Use

Geo. Otis Smith, Director of Geological Survey,

Explains Co-operative System Mutually Bene-

ficial to Nation and Locality

SOME TIME AGO this journal received

a complaint from a representative of a

firm specializing in topographic engineering

to the effect that the U. S. Geological Sur-

vey was entering into unfair competition

with private engineers in making sur-

veys for engineering projects. The spe-

cific complaint was that in Harris County,

its legally constituted subdivisions, are mu-

tually interested; and in every case the ob-

ject of such co-operation has been to satisfy

the demands of the public in contrast to

private or individual interests. The re-

quests for co-operative topographic surveys

in all cases originate, not with the survey,

but with the co-operating officials, and the

the agreements are varied in detail to suit

each special case.

The object of the State levee district, or

county is to avail itself of the special facili-

ties of the Federal survey, and thus to se-

cure authoritative technical information in

the form of a map which it is not equipped
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SPRINKLING FILTERS AND SEDIMENTATION BASIN—FILTER LATERALS ARE INDIVIDUALLY CONTROLLED, WHILE BOTH LATERALS
AND DRAINS CAN READILY BE RODDED

the future, the low bid would give a first

cost, on the basis of 10,000 population, of

$6.80 per inhabitant. In considering this

figure it must be borne in mind that the

plant is a small one and the degree of puri-

fication very high.

Highway Inspection Work in our
Western States runs into considerable mile-

age, as is evidenced in the recent biennial

report of the Colorado Highway Commis-
sion. T. J. Ehrhart, commissioner, and J.

E. Maloney, State highway engineer, have
traveled 46,000 miles by railroad and 17,-

000 miles by automobile the last two sea-

sons. The automobile owned by the State

averaged 8.9 cents per mile traveled. This

cost included all expenses of maintenance,
gasoline and repairs for the two seasons.

As there were from one to four persons on
these trips, the cost per person ran about

3 cents per mile per person, which is the

same as the average railroad mileage.

Texas, after the county had obtained bids

from fourteen engineers or engineering
firms for a topographic survey of the county
to afford data in connection with drainage,

the Government survey "butted in" with a

proposition to do the work, using as bait a
donation of $5000 and other inducements
which removed all semblance to fair compe-
tition. The director of the- Geological Sur-
vey, Geo. Otis Smith, was therefore asked
to explain the policy of the survey in the
matter, and his reply follows:

Mutual Benefits of Co-operative Surveys

The Geological Survey is making a topo-

graphic map of the United States, which at

present is approximately 40 per cent com-
pleted. In order to hasten the progress of

this great undertaking the policy of mak-
ing co-operative surveys was adopted early

in the hi.story of this organization.

What is meant by co-operation is the joint

expenditure of public funds for public work
in which the Federal survey and a State, or

to make itself, and especially to insure com-
pletion of the work at an earlier date than
would be possible with either appropriation

alone. The object of the Geological Survey
is to promote scientific investigation and
engineering development of value to the peo-

ple of the whole country and to expedite to-

pographic mapping where the public interest

is greatest.

No Bonuses

It is true that the scale employed in mak-
ing certain topographic maps under co-oper-

ative agreements is larger than is needed to

satisfy the requirements of the Geological

Survey alone, but it is equally true that the

scale has a direct relation to the cost of the

completed map of a given area; that is, all

cost per square mile above the amount re-

quired to map the special area on a scale

which fulfils the Federal survey require-

ments is borne by the State or county.

, Thus it will be seen that the resulting map
costs the Federal survey no more than a map
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representing a survey on a smaller scale,

while the State or county has a map which
serves its specific purpose at a cost below

that necessary to make the survey for its

use alone.

It is therefore a misuse of terms to call

the Federal contribution to co-operative to-

pographic work a "bonus," since it repre-

sents the Geological Survey's interest in the

topographic map of a given area.

System First Used in 1884

The co-operative policy outlined above was
first put in practice in 1884 with the State

of Massachusetts and was continued until

that State was completely mapped. Since

1884 many other States have availed them-
selves of this policy, and during the current

fiscal year nineteen States are co-operating

with this survey in topographic mapping.
It should be borne in mind that the Geo-

logical Survey is not engaged in drainage or

other construction work and does not pre-

pare plans or estimates for engineering
projects. State engineers, State geologists

and other authorized co-operating officials

have realized that the topographic map is

the prime essential to a comprehensive
study, not only of geologic and other scien-

tific problems, but that it forms the base for

the preliminary study of numerous types of

industrial development, in addition to drain-

to the attention of her representative in

Congress, urging co-operation between the

county and the Federal Government. Hon.
James M. Moore, then representing the
Eighth Congressional District, transmitted
the request to the Geological Survey on July

30, 1912, and on Nov. 5, 1914, his successor,

Hon. Joe H. Eagle, renewed the request, in

which the appropriation by the county was
specifically mentioned. In 1912 and again
in 1914 the policy of the Survey was ex-

plained to the Congressmen, and the basis

of co-operation was stated as being that of

proportional benefits, the contribution of

the Federal survey in cases where such de-

tailed surveys are desired as those in Harris
County being directly related to the cost of

making surveys on the usual standard mile-

scale. In the discussion of this matter with
Representative Eagle the question of the

ability of this survey to furnish available

funds during the present fiscal year was
considered, and the tentative decision

reached in February was that $5000 might

Three Roofs Furnish More
Dirt than 4 yi Miles of Street

This Surprising Discovery Is Made by Richard

T. Fox of the Citizens' Street Cleaning

Bureau of Chicago

jr\ IRT and rubbish removed recently from

I / the roofs of three of Chicago's down-
town buildings, whose combined area was
about 14,000 sq. ft., amounted to 29 cu. yd.

This quantity, by way of comparison, is as

much material as the Chicago Citizens'

Street Cleaning Bureau collects in an en-

tire day from 4i/4 mi. of downtown streets.

The roofs were cleaned by Aides & Com-
pany, agents for the Marquette Building,

whose tenants had complained of the dirt

and fine dust that was bfown into their

offices from the roof of a large office build-

ing near by and the two small roofs ad-

joining it on the west. This case and many
others were brought to light by recent in-

vestigations conducted by Richard T. Fox,

NOT A SAND DUNE—

•

ONLY THE SWTEEP-

INGS FROM A CHI-

CAGO ROOF

ROOF ORNAMENTS
THAT WERE NOT
CALLED FOR IN THE
SPECIFICATIONS

age reclamation. No class of the public
more fully appreciates this fact than the
engineering profession, which is one of the
principal users of topographic maps and
from which come a large number of re-

quests for the surveys of new areas.

Of the many co-operative surveys similar
to that authorized in the agreement with the
officials of Harris County, Texas, may be
mentioned the survey of the Kaskaskia,
Embarrass, Big Muddy, and Spoon River
valleys, in the State of Illinois; the Fifth
Louisiana Levee District; the 'Tallahatchie

Drainage District of Mississippi; the Sac-
ramento and San Joaquin valleys of Cali-

fornia; the Willamette River valley of Ore-
gon, and numerous river profile surveys in

Washington, Oregon and California, all of
which provided the co-operating officials

with base data for the use of engineers in

the solution of reclamation problems and in
the preparation of construction plans.

The Harris County Case

Briefly, the history of the development of
the co-operative agreement between the Geo-
logical Survey and the officials of Harris
County, Texas, is as follows:

The Houston Chamber of Commerce in

1912 and again in 1914 brought the matter
of the topographic survey of Harris County

be contributed by the Geological Survey,

and at Representative Eagle's request the

county officials were so informed.

The co-operation subsequently arranged
with Harris County differs in no respect

from the co-operation carried on, for in-

stance, with the Fifth Louisiana Levee Dis-

trict in 1909, except in the sketching of in-

termediate contours and in the proportion

of expense contributed by the Federal sur-

vey, which is considerably less under the

Harris County agreement.
As stated in the beginning. Congress pro-

vides an annual appropriation for continu-

ing the topographic survey of the United
States, and to properly carry out this au-

thorization the work must be planned and
executed in a consistent and comprehensive
manner in order that the survey of each

individual area may finally become a com-
ponent part of the completed map. The work
must be referred to common standards,

which if left to individuals or private con-

cerns might be ignored and ultimately tend

to costly duplication. Bearing this in mind,
this survey feels not only warranted but
compelled by a broad public policy, in large

undertakings similar to the mapping of

Harris County, an area of nearly 1700 sq.

mi., to give all the assistance possible when
so large a public interest is involved.

of the Chicago Citizens' Street Cleaning
Bureau. As the cleaning of roofs has con-

siderable bearing on the thoroughness with
which the streets can be kept clean, the

bureau is endeavoring to get the Building
Managers' Association to take some action

and induce owners of buildings to clean

their roofs at regular intervals or let the

bureau do the work.
It has been suggested that all downtown

roofs be cleaned at regular intervals and
that they be sprinkled with oil or tar to

hold the dust. Objection, however, was
made to this on the score that it might
affect in some way the guarantee on the

roofs, increase the fire hazard, or damage
the roofs in some way. The objection as to

the fire hazard has been pointed out as

being unfounded, inasmuch as the light

oils, benzine, gasoline and other inflam-

mables are extracted before the tar or oil

is placed on the market.

'The photographs shown herewith were
taken by Dr. George B. Young, health com-
missioner of Chicago.

A "Breathing Pipe" was described at the

recent American Waterworks Association

Convention by W. F. Wilcox, of Ensley,

Ala. Fluctuations in pumping pressure

caused a regular heaving of a 50-in. steel

pipe line, amounting to 5/32 in., although

the movement to those who watched the

"respiration" of the pipe appeared much
greater. The alternate flattening and ex-

pansion of the line caused a crack in the

ground above for a length of 2 miles. An
air chamber to take up the surge was in-

stalled and remedied the trouble.
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Experiences Gained from Reinforced-Concrete

Barges Built for the Panama Canal
Failures in 1911, Due to Use Not Anticipated in the Design, Do Not

Prove Unsuitability of the Type—Extreme Care Needed in Launching

By W. ROWLAND
Assistant Engineer, Division of Terminal Construction, Panama Canal

IN THE INTRODUCTION to an article

in Engineering Record of May 28, 1910,
page 707, describing reinforced-concrete
barges built by the Pacific Division of the
Panama Canal, the following statement is

made: "Builders of reinforced-concrete ves-

sels are all in concord that reinforced con-
crete lends itself very well to this new use

and under certain conditions, is evensuperior
to wood or steel ; such conditions caused the
adoption of reinforced concrete as the ma-
terial for the barges described herein."

Three barges were built to carry the dredg-
ing pumps forming part of the plant used
for hydraulic excavation at the site of Mira-
flores Locks and in the channel south of

the same. They were launched April 20,

June 18, and Aug. 8, 1910, respectively, and
the first one was placed in service Sept. 5,

1910. Ten months later, in June, 1911, all

three barges were destroyed. But is that

to be interpreted as proof that concrete was
not the proper material for these barges?

Design and Original Plan of Operation

Details of the barges are given in the
accompanying drawings. A. P. Crary, who,
under the direction of S. B. Williamson,
division engineer, constructed them, made
the statement that no barge, whether wood
or steel, could have stood longer the hard
punishment to which they were subjected.

Everybody will agree with him after know-
ing how the barges were used.

The original plan for working the barges
waa to lower the water, by means of the

dredge pumps mounted on them, in the area
to be excavated until it was just deep enough
to keep them afloat in the lowest parts, which
were to form .sumps for the suction pipes.

Then the material in the sides and bottoms
of the pits could be dislodged by the moni-
tors and sluiced to the sumps, whence the

dredge pumps would lift and carry it

through pipe lines to the dumps. When the

sloiies of the pits l>ecame too flat for the

sluicing of material, the giants were to cut
new and deeper sumps with a channel lead-

ing into each, through which the barges
could be floated to their new position.

With this method of operation the barges
were expected to be afloat all the time. But
to provide for emergencies they were de-

signed to withstand the stress caused by
being grounded near the two ends or at the

center, with a reduction of 12 in. in the

draft. It was the intention to stop pumping
before the water in the sumps reached that

mark and to wait until the inflow from the

monitors raised the water level sufficiently

to float the barges, when pumping was to

be resumed.

Changes in Operation

Soon after operations began it was found
that the sluicing was most effective when
the pits were as nearly dry as possible. To
obtain this favorable condition it became
necessary to let the barges settle and to

pump the mud-laden water as fast as it

came into the small sumps which formed
themselves and widened rapidly around the

intakes by the powerful suction of the

pumps. The intention was, of course, to

have the barges rest on smooth and level

ground, but this was extremely difficult on

account of boulders, stumps and trunks of

old trees which were found buried in the

alluvial soil. Many times the barges could

be seen high and dry, resting only on a few

supports.

It was also proved that often it was not

possible to cut, as intended, deeper sumps in

new localities, and channels leading to them.

In these cases the nozzles of the monitors

were directed so as to wash the soil out

from underneath the barges, thus gradu-

ally deepening the sumps and lowering

them. In this process it was found that the

jet dug holes and grooves, leaving points

and ridges on which the barges rested until

these elevated parts crumbled under the im-

pact of the powerful streams and the weight
of the barges, letting them drop suddenly.

The result of this mode of operation was
that the barges broke, the destruction tak-

ing place in these three different ways, de-

pending on the way of stranding.

Three Kinds of Failure

1. The bottom slab was punched by a

tree stump or pointed boulder. A number
of these breaks occurred and all have been
successfully repaired by removing the con-

crete as far as the cracks extended, straight-

ening the bent reinforcing bars and closing

the opening with a rich concrete. These
repairs could be made quickly, cost little and
proved in most cases to be watertight.

2. The concrete of the deck was crushed
in one case, where the sump was being dug
directly under the middle of one of the

barges so that it had to carry its own weight
and all of the machinery over a span of

about 50 ft. The concrete was so badly

broken up that after releasing the stresses

the pieces could be pulled out by hand from
between the bars for a width of about 6 in.

The cracks did not extend into the side slab

nor did they show di.stinctly in the upper
chords of the main trusses. It is remark-
able that the bottom and side slabs were
damaged so little that no leaks showed up.

The deck was repaired and the barge had
been in service for fully a month after the

accident before she broke again at the same
place.

3. The deck failed in tension. In this

ca.se the barge had .settled on a ridge of
boulders with both ends unsupported. A
crack of about Vs in. opened over the full

width of the barge and extended down into

the side slabs for more than half of th'

height. The crack was not straight and did
not run at right angles to the length of the
barge, but intersected one cross frame and
was visible clear through one cross beam
near the corbel and through the upper
chords of all trusses. None of the exposed
bars were torn; apparently they had failed

in bond and a few bars that ended near the
crack had spalled off the concrete, showing
plainly where they had slipped. No attempt
was made to repair this barge. She had to

be dynamited shortly afterward to get her
out of the way.

The accident described under case 1 would
have occurred to a wooden or steel barge

under similar conditions, while breaks in

cases 2 and 3 are peculiar to the concrete

barges, since these failures are mostly due

to their great weight. It must, however, be

admitted that the barges could have been

built to stand the stresses caused by their

peculiar use, had that use been foreseen.

Analyzing the stresses under the condi-

tions of loading at the time of the break,

it is found that the bending moment in

case 2 is 1,698,000 ft.lb., and in case 3

1,967,000 ft.lb. Assuming that the longi-

tudinal trusses alone resisted these mo-
ments, the computed stresses were found so

high that it became evident that the bot-

tom and deck slab must have acted as chords

of the trusses.

If it be assumed that all longitudinal bars

on the tension side were stressed equally,

the unit stress in case 2 was 31,000 lb. per

square inch, and in case 3, 29,000 lb.

These stresses the high-carbon steel resisted

safely, but in the last case they were ap-

parently too great to be transmitted by the

splices of the reinforcing bars in the slab.

These splices were made by overlapping 12

in. of the %-in. x 21-ft. square bars, and
were located over the cross beams where
the slab as such required no reinforcement.

But since the slab acted as the chord of the

trusses, each splice had to transfer stresses

of 7770 and 7250 lb. respectively, which re-

quired an average bond strength of 325 lb.

per square inch in case 2 and 300 in case 3.

These values are too high even for corru-

gated bars, and explain readily the failure

on the tension side in case 3. That the

same failure did not take place on the

teusion side in case 2 is because of the ac-

tion of wire cloth placed in the bottom slab,

which apparently covered effectively the

weak splices of the slab bars.

The failure on the compression side is

not so easily explained. In case 3 the con-
crete of the bottom slab, although it was
plastered and not poured, resisted a com-
pression of 410 lb. per square inch, while in

case 2, with a computed stress of only 350
lb. per square inch, the concrete in the deck
was crushed. It is probable that in case 3
the bars in the deck slipped when the bond
stress passed 250 lb., and consequently the

compression in the bottom slab never
reached the value given above. On the other

hand in case 2 the- stress in the deck evi-

dently was higher than computed.

Wire Cloth Proved Effective

So far it has been assumed that the total

slab acted as part of the trusses ; apparently
this assumption is not correct for the deck
slab. The bottom slab contained beside the
bar reinforcement, similar to that of the
deck slab, a wire cloth of ^ 2-ih. mesh. No. 12.

It is probable that this wire cloth, which
was laid crosswise, distributed the stresses

so well that the full width of the slab be-

came effective as a compression chord. In
the deck slab, however, the stresses were
distributed only over such small part of the
width that the unit stress reached the crush-
ing value. It is also conceivable that the
continuous vibrations caused by the pump
and its motor decreased the strength of the
concrete and partly broke the bond between
the concrete and the reinforcing bars, which
would further help to explain the way in

which the barges failed.

This analysis shows that the design of

the barges could have been improved by pro-

viding an efficient splice for the longitudinal
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bars in the deck and floor slab, and by using
wire mesh in the deck as well as in the
bottom.

After two of the barges had failed, well
timbered sumps were sunk to about 5 ft.

below the future bottom of the canal and
the dredge pumps mounted alongside on
concrete foundations, thus doing awa.v with
any need for the concrete barges, and this
arrangement worked satisfactorily. This
experience may be interpreted as proof that
it was a mistake to provide floating sup-
ports for the pumps, but it certainly does
not prove that reinforced concrete was not
the proper material for these barges, since
it has been demonstrated that it is possible

to use reinforced concrete for floating struc-

tures under the most trying conditions, if

they be properly designed.

Failure of A Fourth Barge at the Time
OF Launching

In September, 1910, a fourth barge was
built in the shipyards at Balboa as an ex-
periment. While the overall dimensions
were the same as those of the other barges,
the sizes of slabs, beams and bulkheads were
reduced to a minimum, so that the barge
drew 9 in. less than her predecessors. It is

to be regretted that no records have been
kept of her dimensions. Even her fender
and her mooring bitts were made of

concrete.

While the barges built at Miraflores had
been launched sideways, this last one was
launched lengthways on account of crowded
conditions in Balboa. The ways, originally

built for light steel barges, gave way under
the great weight at the launching, and the

barge broke in two. She was pulled out
right away, and the crack, which went clear

ENGINEERING RECORD

on the way. In nearly all cases a perfect

bond between old and new concrete was
obtained.

When interviewed W. G. Comber, in

charge of the dredging division, gave the

following opinion on the serviceability of

these concrete barges: "The first three

barges built for and put to an exceptional

use do not very well allow us to draw con-

clusions applicable to ordinary cases. The
fourth proved that reinforced concrete is

cheaper than wood or steel for barges of

this size and under conditions of labor and

Vol. 71, No. 22

material supply as they exist on the

Isthmus. Concrete barges give satisfactory

service provided there is not too much tow-

ing to be done; for landing stages, wharf
boats and floats that are moored perma-

nently at a given point in quiet waters, espe-

cially in sea water, I should regard a con-

crete barge as being well suited, mainly on

account of its small initial and maintenance-

cost. But builders should realize that con-

crete barges, more than any others, need a
heavy wooden fender, and not too much,

care can be taken in launching."

Building a Two-Mile Speedway in Six Weeks
Laminated Wood Floor and Supports Involve 9,000,000

Feet of Lumber, Largest Single Order Ever Let in Chicago

ATWO-MILE, million-dollar automobile

speedway with a laminated wood floor-

ing and timber supports on 7500 concrete

piers is being rushed to completion near

Maywood, just west of Chicago, so that

races may take place June 19. The track

contract, which involves 9,000,000 ft. of

lumber and 12,000 cu. yd. of concrete, is

to be completed by June 1, six weeks after

the contract was signed. Only through

thorough co-operation of the material men
with the builder can the work be prose-

cuted according to the necessary sched-

ule, which calls for a delivery of 400,000

ft. of lumber per day. The lumber comes

cular arc of 1313-ft. radius. This gives a
distorted or unsymmetrical curvature to

the turn, made necessary by the shape of
the property, the south line along the rail-

road being oblique to the east and west
lines, and the length insufficient to permit
laying out a 2-mile track without forcingr

it into the acute angle at the south end.
In dealing with superelevation, or trans-

ver'se inclination of the track on turns-
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CROSS-SECTIONS OF THE MAYWOOD SPEEDWAY TRACK ON THE HOME STRETCH AND AT ONE OF THE TURNS

around, was calked ; but she kept on leaking
and finally had to be abandoned for that
reason.

This barge has been in use about six

months for carrying building material to

the fortifications and heavy repair parts to

the dredges. She was so hard to tow on
account of her great draft that towboat men
would avoid towing her wherever possible.

In a number of unavoidable collisions with
other barges and tugs the concrete fender
proved to be absolutely inadequate to absorb
impact. One mooring bitt was ripped off

entirely, the deck was punctured by drop-

ping heavy castings, and one corner was
sheared off nearly to the water line by being
rammed by a tug. It was remarkable, how-
ever, with what ease all defects could be
repaired. A few sacks of cement and sand
were always kept aboard for that purpose,

and most of the patching was done while

from the Edward Hines Lumber Company
yards on Blue Island Avenue, 9 miles from
the track, and is being hauled on all kinds
of horse and auto trucks carrying from
4000 to 12,000 ft. Four sand and gravel
companies have their equipment at work
getting the concrete aggregate to the job.
From the first day the contractor has had
a repair gang constantly at work to er
able the heavy trucks to pass over the
macadam roads which lead to and sur-
round the property.

Design a Distorted Oval

The speedway track is 2 miles in length
and of a general oval form with tangents
on the home and back stretch connected
at the north turn by 800-ft. spirals with
a circular arc of 988-ft. radius, and at the
south turn by spirals of greater length,
both reversed about an axis, with a cir-

the inclination for the curve of the north
turn was designed for a 25-ft. rise in 70
ft. 8V2 in. horizontal, corresponding to a
theoretical speed of between 70 and 75
miles per hour. This slope was taken as
the greatest inclination allowable without
danger to a car obliged to slow down on
the curve. The above inclination holds
constant on the circular arc of the north
turn and is connected with the level track
on the tangent by a warped surface having-
an even grade of about 3 per cent at the
outer rail and a level grade at the meas-
uring line. The 3-per cent grade at- the
outer rail occurs wholly within the limits
of the 800-ft. spiral, the variation of
superelevation thus corresponding to the
variation of curvature in the spiral in
transition from tangent to curve or vice
versa.

The south turn was handled in a similar
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manner, the grade on the first 800 ft. of

each spiral being identical with that on

the north turn. Beyond this end of the

spiral the track at the outer rail was run

level at superelevation of 25 ft. over the

central portion of the reversed spirals,

disregarding the increasing curvature. It

was then run down on the same grade to

a superelevation of 19 ft. and kept con-

stant over the circular arc of the south

turn corresponding to approximately the

same speed as the 25-ft. elevation on the

arc of the north turn. The curvature of

the central portion of the reversed spirals

exceeds that of the circular arc of the

north turn, but this was disregarded and
an inclination identical with that of the

north turn was used, as a greater slope was
thought to involve danger to a car obliged

to slow down while on the turn.

The 3-per cent grades at the outer rail

are eased into the level grades at both top

and bottom by vertical curves about 75 ft.

in length. On the back stretch the track is

60 ft. wide, on the turns it is 80 ft., and in

front of the grandstand on the home
stretch it is 70 ft.

Surface of Tamarack

On the tangents the foundation for the

track consists of five lines of concrete piers

30 in. square and 4 ft. deep. The longi-

tudinal spacing varies from 12 V2 to 14 ft.

Over the piers, which project about 6 in.

above the surface, are placed 8 x 12-in.

longitudinal sills, which in turn support

2 x 12-in. joists spaced on 2-ft. centers.

The laminated floor consists of 2 x 4-in.

tamarack scantling laid on edge. This

floor required 4,000,000 ft. of lumber. All

the remainder of the timber is of yellow

pine. While the timber floor is considered

cooler on tires, speedier than one of hard
material, and more quickly built, the con-

tractor states that it will also be more ex-

pensive.

The 6 x 12-in. oak guard rail is bolted to

10 X 12-in. posts spaced about 6% ft. apart.

Eight feet inside of the rail is the theoreti-

cal inside of the track and 3 ft. inside of

this line is the measuring line. The 8-ft.

width forming the dead space is flat on the

curves.

On the turns the piers support 10 x 12-in.

posts on which rest transverse inclined sills

consisting of two 3 x 12-in. planks. Over

the sills are 3 x 12-in. stringers normal to

the sills, with 2 x 6-in. cleats on the lower
side. Above the stringers, which are
spaced on 5-ft. 3-in. centers, the construc-

tion with 2 X 10-in. joists and tamarack
flooring is the same as on the tangents.

Diagonal cross bracing is used between the
high posts at the rear of the bents.

At the four corners of the property are
subways under the turns to the area inside

the track. These subways have four 7V2-ft.

macadamized roadways with 9 ft. headway
and sidewalks on each side. An innovation

at the main entrance, where there are ten

ticket offices with entrances on each side

and five automobile entrances each 16 ft.

wide, consists of a bridge over the latter

to permit an inspector to look down into

vehicles and prevent smuggling in of pas-

sengers.

Plans are under way for bleachers seat-

ing 25,000 people lining the back stretch,

and a grandstand and private boxes for

COLLAPSIBLE FORM WITH CATCH AND HASP
FOR 7500 PIERS

30-in. line into the Des Plaines River, 1500
ft. beyond the property line.

On account of the extended character of
the concrete work (the piers average 1 cu.

MOTOR TRUCKS DELIVER AGGREGATE TO 6-CUBIC FOOT MIXER

35,000 people on the home stretch facing

the forty repair pits.

Whole Surface Sewered

One of the first tasks of the contractor

was to construct the drainage system,

which consists of parallel rows of 6-in.

drain tile 200 ft. apart, leading to a trunk

drain running diagonally through the prop-

erty and finally discharging through a

yd. each) the contractor is using a number
of small 6-cu. ft. Chain Belt gasoline-driven

mixers. Planks are laid for the wheelers
along each row of piers, and the mounted
mixers are moved by hand twice each shift.

The stations are about 200 ft. long. Within
two weeks after starting work the con-

tractor was working three shifts, light be-

ing provided at night by forty Prest-0-
Lite torches on tripods 12 ft. high, which
enable men to work within 500 ft.

At the start 500 men were employed, but
gradually the number was increased to

about 1200, as the job was so spread out
that it permitted work to be started simul-

taneously at a number of points.

The Shank Company is building the
speedway for the Speedway Park Associa-

tion. Graham, Burnham & Company made
the designs.

I

LAYING THE LAMINATED FLOORING ON THE MAYWOOD SPEEDWAY

The Destructive Effect of heavy wagon
loads carried on narrow tires and its seri-

ousness in the upkeep of the roads are

called attention to by the State Highway
Commission of Colorado in its recent bien-

nial report. It is also pointed out that any
method leading to the adoption of a law for

a maximum load per inch of tire, not to

exceed, says, 500 lb., would result in a large

saving in maintenance. The report con-

tains a number of pages devoted to the

width of tires and contains the practice of

various States and foreign countries.

There is also included comment on the sub-

ject by well known authorities, covering a
range of years.
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Reinforced-Ck)ncrete Pipes

Replace Girder Bridge
Three 6-Foot Lines Form Satisfactory Substitute

for Steel Stmcture on Pennsylvania

Railroad near Newport, Delaware

THREE lines of reinforced-concrete pipe
with an inside diameter of about 6 ft.

were installed some time ago to replace a
three-track deck plate-girder span on the

Mar\'land division of the Pennsylvania
Railroad near Newport, Del. The stream
is a tidal estuary with no appreciable cur-

photograph, taken from the opposite side,

shows no such wall. Owing to the likeli-

hood of an additional track on this side

no end wall was built.

The concrete pipe was furnished by the

C. F. Massey Company, of Chicago. As
previously stated the interior diameter is

about 6 ft. A distinctive feature of this

make of pipe is that it has a slightly ellip-

tical cross-section, with circular reinforce-

ment that comes near the inner circum-

ference at the ends of the long diameter
and near the outer circumference "at the

midpoints. Thus by placing the pipe with

the long diameter vertical the reinforce-

ment comes where it is most needed, and
the visible elongation (6 in. in this case)

makes it possible to do so, as could not be

done if the pipe were circular. The thick-

ness of the pipe shell is 6 in. and the total

length of each section, including bell, is

6 ft. 4% in., the effective length being 6 ft.

The work was done under the direction

of the principal assistant engineer of the

Philadelphia, Baltimore & Washington
Railroad.

Education for Professional Success
Young Engineer Should Exercise Greatest Care in Selecting

First Work, Which Should Be Considered an Apprenticeship

By STERLING H. BUNNELL
Consulting Mechanical Engineer, New York

DETAILS OF CULVERT FOUNDATION

rent and little ordinary variation in water
level. The bottom consisted of about 7 ft.

of silt and mud underlain with sand and
gravel stratified in varying degrees of

coarseness to an indefinite depth.

In laying the pipe the water was sluiced

around either side of the proposed location

of the pipes. The mud and silt were then
removed over the entire area to a depth of

2 ft., the excavated area was filled with
quarry spalls, a solid mattress of old ties

was laid thereon and across the mattress
6 X 8-in. stringers of Georgia pine 24 ft.

long were spiked to the mattress, so spaced
that the two stringers form a bearing for

each length of pipe. The space between
stringers was firmly packed with quarry
spalls.

The pipes were unloaded by derrick from
the outside track and skidded into posi-

PRACTICAL LIFE sets up standards en-

tirely different from those of the school

and college, and the preparation necessary

for success by their criteria is of a kind
that cannot be obtained in school. Conse-

quently a period of training—apprentice-

ship, in fact, if not in name—must follow

graduation. The young engineer's first

work, then, is of the greatest importance.

It should give him a point of view from
which some of the many roads to success

can be seen, and its selection should be de-

termined not by the starting salary offered

but with regard to the character of appren-

ticeship it wijl afford.

In order to understand the present status

of our technical colleges a few words will

be said on the development of our school

system. It has a direct bearing on the de-

gree of preparation of our technical grad-
uates.

Characteristics of School System

The distinctive feature of the original

school system of the United States, as com-
pared with that of Germany in particular,

THREE LINES OF REINFORCED-CONCRETE PIPE REPLACE STEEL BRIDGE

tion, and the joints were cemented up. The
concrete end and wing walls at the west
end were then constructed and the filling

in was proceeded with. It is stated that
there was no settlement or cracking in the
pipes, and that the culverts, which have
now been in place about two years, have
•remained in perfect condition.

The drawing shows an end wall. The

and to some extent with the systems in

other countries, is that it was planned
along a purely academic line. The common
.schools, based on the "three R's," were con-
tinued in the direction of the entrance re-

quirements of the classical colleges. The
most fortunate students went over the
whole route to the college diploma, to be-
come ministers, lawyers or doctors after

further study. Other students dropped off

along the line and went into business or

trades, while many, forced by press of cir-

cumstances, closed their school days in the

district or common school, and went to

work equipped only by an unfinished edu-

cation, planned without study of its suit-

ability for their several needs.

From this condition, much progress has

already been made toward specialized edu-

cational facilities for every requirement.

There is, however, no general system of

correlation between the various institu-

tions of learning. The prospective student

has presented for his choice a bewilder-

ing number of schools and colleges, hardly

any two agreeing even on the fundamentals.

Some courses of study are based principally

on the idea of mental drill; others are

planned for the direct practical application

of the subjects studied to trade or profes-

sional work, and still others are arranged
with the intent of teaching something of

the practice of a trade or profession, in

the belief that graduates can thus be fitted

to begin immediately to earn full wages for

their work.

Supplemental Training Necessary

It is certain that ten men of different

characteristics taking technical courses in

ten different schools will graduate each

with a different preparation for technical

work. It is quite possible that the best

combination of man and course of study

will not have been made in any case, and
that if the men could be rearranged
among the different schools, the result

might be ten better-prepared men. Even
with any possible assignment, a given man
might not receive the training which would
give him maximum efficiency, but would be

better trained in some subjects than in

others. To make up for such deficiencies,

supplemental training is necessary, and
this will differ for each individual. No
school dealing with young men in large

numbers can successfully undertake to

make the most out of every one, or to ana-
lyze the abilities of each student and sup-

plement each deficiency by special training.

With a unified system of education and
technical training, so that all graduates of

technical schools would be everywhere
measured by the same standards appro-

priate to their particular branch of educa-

tion, the problem of adding to the stand-

ard course of study the particular supple-

mentary training needed to strengthen the

weak points of each student would be great-
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ly simplified. But even under ideal condi-

tions, there would still be such a problem.

The solution must finally rest with the in-

dividual himself, to be worked out by his

own careful consideration, with the help of

all the advice obtainable from instructors

and well-informed friends of mature years

and experience; and finally to be checked

by the trial and error method, correcting

early mistakes as they become evident.

The supplemental training which is nec-

essary to fit the technical graduate for con-

spicuous success in professional life is not

to be obtained in graduate schools or uni-

versities, but in practical work under self-

supporting conditions. The necessary un-

derstanding of the fundamental conditions

which must be met by the man successful

in the work of the world cannot be obtained

in school. Ih spite of the attention now
given by college faculties to placing ex-

perienced engineers, chemists, physicians

and technologists at the head of the courses

of study, the atmosphere and environment

of college life cannot be made to resemble

or illustrate the conditions under which the

graduate must win his later success. Just

as in an era of less general education, trade

apprenticeship followed the few months or

years of school life, so in the present time

of educational advantages for the many, a

virtual apprenticeship under a successful

man, or in an efficient organization, should

follow the technical school course. The
first few years' work in subordinate posi-

tions is, in fact, a professional apprentice-

ship, and should be so regarded.

Choice of First Position

To make a wise choice of his first "ap-

prenticeship," the student should begin in

his schooldays to observe the qualifications

necessary for success in the various spe-

cial lines into which practical technology

may be divided. Machine design, for in-

stance, the line which seems to be open for

every student draftsman, is a specialty. in

which but few of the many draftsmen ex-

cel, and is poorly paid because of the num-
ber who attempt it without special apti-

tude. To be successful as a designer of

machinery, one must make machine forms
a constant study, so as to know and equal

the best, and also to become familiar with
every detail of molding, forging, machin-
ing or otherwise producing the parts of

machines. The technical graduate knows
how to calculate sizes and strengths; but

exact science is of less value than the

ability to design parts just stiff and strong

enough for their purpose without calcula-

tion, and to check figures by known facts.

Even in the drafting room, therefore, the

man just out of college has little earning
power at first; but if his choice is to be-

come a designer of machinery, the value of

the practical education he will obtain makes
up for the small wages.

Similar conditions exist in all other tech-

nical specialties. The superintendent of

construction must know how to use draw-
ings, order and get needed materials, and
handle the local workmen, none of which
matters are taught in schools. The engi-

neering salesman must know the possibili-

ties of usefulness of every device he has in

his data books, and be able to calculate the
value of the production or saving they can
make; and also, he must learn the difficult

process of thinking from the other man's
viewpoint, and finding out the particular
sticking-point which holds back the sign-
ing of the order. The shop manager mu.st

learn the details of all his manufacturing
methods, and the intricacies of getting
everything ready just at the instant it is

wanted, so as to have no unnecessary capi-

tal tied up in idle materials and parts. The
financial head of a concern engaged in tech-

nical lines, acting as the connecting link

between men who know little of technical

processes and men who know little of

finance must be almost an expert on both
sides. And so with every other specialty

into which men with technical knowledge
work their way, the faculties and experi-

ence on which earning power is based must
be acquired after the college course is fin-

ished, by real practical work.

Relation of Income to Kind of Work
But there is another quality more im-

portant to success than any amount of tech-

nical and practical knowledge, and entirely

outside of the scope of the student's con-
ception. The direct purpose in school life

is to perform certain tasks correctly ac-

cording to established standards; that is,

to pass examinations. The purpose of work-
ing life is to obtain a satisfactory income,
and here the task must be performed with-
out any standards at all. Earning power
is not closely dependent on long or short
working hours, city or country life, or more
or less recreation and diversion. Some men
working five hours per day are well worth
$10,000 salaries, because such men are ca-

pable of finding a way to obtain a market
for the work of thousands of others. A
man of such broad ability, finding himself
without work, will immediately turn his

attention to the field of opportunity, and
develop another idea or plan that will afford

many men a living, and bring him large

returns. A wage-worker, on the contrary,
when out of employment, generally has not
the slightest idea of discovering some un-
usual job that needs doing, or showing some
other man how to pay his wages out of sav-

ings or profits resulting from his work.
Among the few men in humble circum-

stances who do have the instinct of getting
business are the Irish laborers who start

on dump-carts and finish as wealthy con-
tractors; the Italian concrete mixers who
become builders, and then owners of mag-
nificent apartment houses; the French
cooks who go from hotel kitchens to man-
agers^ and owners' offices—and even yet,

some men American-born and "self-made."

Success in business life is not generally
handed to one in salary increases, but must
be gone after and got. The difference be-

tween men in their grasp of the situation

shows up in times of depression. Then, the
employees take care to come punctually to

work and hope that their jobs are secure;
but the president sits up nights, hustles for

the money to meet the payroll, and gets the

impossible big order that saves the day for

the rest.

Most Important Object of Early Work
The viewpoint from which some of the

many roads to success can be seen is then
the most important thing which the tech-

nical graduate must acquire in his first

years of practical work. His education is

nothing more than a set of tools, which he
must first learn to put to practical use. He
can, for instance, already estimate the

weights of projected work by mensuration
and arithmetic, but he must yet learn how
to use figures to allow for the swell on
heavy castings, the mill extra weights on
plates and bars, and the necessary allow-

ance for the tendency of metal construc-

tions to run heavier than the original fig-

ures. The great practical problem all the

time is how to get clients or customers
who will pay enough money to permit of

doing work adequate to their requirements

;

and the next in order is to do the work with
a safe margin for contingencies. The train-

ing which will fit the young man to handle
these problems must be gained by working
with successful men.

If a word of advice is to be given with
regard to the character of the work which
will afford the best practical apprenticeship
to the technical graduate, it would be that
he should make his own choice, and on con-
siderations other than the starting wages
offered. By all means the first work
should be done with a strong, successful
company. A little drafting, some estimat-
ing, a term in the accounting department,
and a good long try at selling, with contin-
uous and careful attention to both his work
and the increase of his acquaintance with
successful men, may be suggested as
an outline of the scheme covering four or
five years. Each kind of work attempted
should be continued after it ceases to be
difficult, and studied until its educational
possibilities are quite exhausted. Then, if

a transfer cannot be obtained without
changing employers, the change should be
made.

Corporation Schools

Instructional courses provided by some
of the large corporations offer apparent ad-
vantages in making it easy to get some va-
riety of practical experience in work with-
out the trouble of planning one's own
career. This convenient method of shirk-
ing one's responsibility in being his own
guide does not on second thought recom-
mend itself.

Every corporation-school experts' course
of training is there for the purpose of help-
ing the corporation. Certainly this object
can only be accomplished by training the
students or apprentices into usefulness,
just as the best shop efficiency is gained
by training the machine hands in the best
way of doing their work. But in corpora-
tion school or shop, the aim is to teach men
how to do good work for the organization.
The school attitude of mind continues
through all such courses. They have their
place, and are of great advantage to many
men whom they develop into working effi-

ciency; but the qualities which make men
conspicuously successful are not developed
by years of following even the best sched-
ule of prescribed work.

It makes after all little difference where
the technical graduate does his first work,
provided it is done where good work only
is permitted. The really important thing
is that the men in charge shall be of the
highest type of successful workers, ad-
mired, respected and liked by the organiza-
tion employees. This being the case, the
qualities and ways by which successful
work is done can be observed and imitated
by the young man desiring to make himself
a really valuable member of society. It is

not always easy for a careless observer to
perceive why a man is great among his
fellows; but in ninety-nine cases out of a
hundred, his greatness is not due to an ac-
cident of position. Technical education is

far from complete until it includes years
of study of the working methods of men
who have demonstrated their ability to at-

tain success.
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rT> 1 • T->rc • O quired to operate the turbine gates, even

Do Cylinder Gates Increase Turbine limciencyr should they be out of balance for their
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entire range, is inappreciable when com-

pared with the power output of the turbine.
Experience, the Author Contends, Does Not Warrant Conclusions

Reached in Article in Engineering Record of April 17, Page 485

By H. BIRCHARD TAYLOR
Hydraulic Enginjecr, I. P. Morris Company, Philadelphia

AS A RESULT of certain tests made at

the Holyoke testing flume by the

Holyoke Machine Company, on two 36-in.

runners of similar design, one equipped

with wicket gates and the other with cylin-

der gates, it has been called to our attention

that the use of cylinder gates will result in

the attainment of higher efficiencies than

can be secured by means of wicket gates.

The data and conclusions appeared in the

Engineering Record of April 17, 1915, page

485. Aside from the question of the rela-

tive eflSciencies of the two types of gate,

there are also presented certain claims for

the cylinder gate which refer to questions

of reliability.

In view of the fact that the conclusions

reached are diametrically opposed to what

experience has taught, and as the particu-

lar tests from which the conclusions have

been drawn appear to show exactly the op-

posite of what is claimed for them, we must

assume that the conclusions are the result

of faulty analysis of the tests in question.

Points Discussed

In discussing the relative merits of cylin-

der and wicket gates, the following are the

principal points presented in the article in

. question:

1. "On smaller waterwheels, these

[wicket gates] become very delicate and are

liable to damage should they jam or become

obstructed by foreign bodies. The cylinder

gate in many respects is considered better,

but enginoers in general believe that such

gates reduce the efficiency of the wheel.

2. "In cases where cylinder gates have

been used, as for instance in several of the

plants at Niagara Falls, where the power

stations are allotted certain quantities of

water and the units operate at full capacity

most of the time, their selection has been

governed by the fact that efficiency at small

gate openings is a negligible factor.

3. "In several plants in Norway, cylinder

gates have been u.sed because the frazil and

anchor ice conditions are so severe that it

would be almost impossible to keep the

wicket gates in operating condition during

the winter months.
4. "Wicket gates are favored by many

engineers because they believe that such

gates are balanced, thus requiring govern-

ors of smaller capacities than other types.

This, however, is not correct as, theo-

retically, the wicket gates are balanced in

one position only."

Factors op Safety

The following remarks, applying in order

to the above statements, may be presented

:

1. There is no reason why wicket gates

for turbines of the smallest sizes cannot be

constructed with the same factors of safety

as it is desirable to secure in the larger

units.

The writer is not familiar at this time

with a single feature in connection with the

cylinder gate wherein it may be assumed to

be superior to the wicket gate. The cylin-

der gate, failing to survive under the severe

requirements of modern practice, has be-

come obsolete; and, to the writer's knowl-

edge, in not a single development involving

the use of turbines of modern design has

the cylinder gate even been discussed.

Cylinder GateTs Obsolete

2. All of the turbines at Niagara Falls

which are equipped with cylinder gates are

of obsolete design, a majority of them hav-

ing been constructed at a time when the

relative advantages of the wicket and cylin-

der gates were not clearly defined, and when

the wicket gates were just coming into use.

The turbines which have been installed at

Niagara Falls in recent years, such as the

14,000-hp units of the Ontario Power Com-

pany and the 10,000-hp units of the Hy-

25 so 75 100 ih so 175 ZOO Ki HiU ^/'5

Developed Horse Pbwer at 16-Ft. Head and 150 r.p.m.

WICKET GATES SHOW HIGHER EFFICIENCY

THAN CYLINDER GATES ON BASIS OF

HORSEPOWER DEVELOPED

draulic Power Company, are equipped with

wicket gates. In the plant of the Toronto

Power Company, Ltd., the first four 15,000-

hp turbines were equipped with cylinder

gates. On the completion of this installa-

tion, however, the seven additional turbines

were equipped with wicket gates. The cyl-

inder gate was selected in the first installa-

tion simply because it was the only one

which had been developed and thoroughly

tried out up to that time.

Ice Conditions and Balance

3. The writer has had considerable ex-

perience with wicket gate turbines operat-

ing in Northern countries, where they are

subject to the action of frazil and anchor

ice, and has yet to hear of any difficulties

in the operation of the gate mechanisms due

to the presence of ice. It is quite possible

that large quantities of ice may temporarily

block the wicket gates, causing a consid-

erable reduction in the output of the tur-

bine, but the same difficulty would be en-

countered in the fixed vanes of the cylinder

gate turbine. A wicket gate of proper de-

sign .should not fail even under such sevtre

conditions as these.

4. Wicket gates are not favored by engi-

neers merely because they believe that .such

gates are balanced; for surely, enough has

been said in recent years regarding the bal-

anced position and the maximum amounts
of unbalance at closed and wide open posi-

tions to make it clear that engineers are not

living under a false impression regarding

this question. It is now fully appreciated

that the question of gate balance is of little

or no moment, for the amount of power re-

CoRROsioN OF Runner Vanes

In comparing the relative merits of the

two types of gates, there is one considera-

tion of almost vital importance which has

been omitted entirely from the article under

discussion and that is the connection be-

tween the cylinder gate and the corrosion

of runner vanes. In plants involving

medium or high heads, experience has

clearly shown that it is practically impos-

sible to prevent the corrosion of runner

vanes in turbines operated by cylinder

gates.

The severe eddies created behind the cyl-

inder gate at all openings less than wide-

open position result in such complicated

stream-line flow through the runner that

there is not only a considerable dropping

off in efficiency from this cause, but the

runner vanes are subject to corrosion.

Corrosion of runner vanes may be entirely

eliminated in turbines regulated by wicket

gates.

Efficiencies

From theoretical considerations we
would expect that the part gate efficiencies

of turbines equipped with cylinder gates

would be adversely affected, and actual ex-

perience in the comparative tests of tur-

bines in various installations have proved

this to be a fact beyond all dispute.

The fact that the two runners tested by

the Holyoke Machine Company were of the

same design is not a sufficient basis for the

conclusions reached in the article. The

actual eflSciencies secured are the eflScien-

cies of complete experimental turbines and

not of the runners alone. From the fact that

the wicket-gate turbine used in the com-

parison showed a maximum efficiency of

only 86 or 87 per cent, which is very much
lower than the best results secured at

Holyoke, namely, from 90 to 93 per cent, one

would naturally conclude that an improved

design of wicket gate if used in connection

with the same runner would cause a mate-

rial increase in efficiency. This statement

is further supported by the fact that a run-

ner of the same design, when tested in con-

nection with a cylinder gate and fixed

vanes, showed at full gate opening, or when
the cylinder is entirely withdrawn, an ef-

ficiency of over 89 per cent, proving that

the fixed vanes were of better design than

the wicket gates; and there is no reason

why the wicket gate, if properly designed,

should not give results equal to those se-

cured with the fixed vanes. The poor show-

ing of the wicket gate turbine in this case,

therefore, is a reflection on the efficiency

of the particular gates used and not on the

type.

Efficiencies at Various Power Outputs

In comparing the performance of the

two types of turbines, the efficiencies

versus gate opening should not be used in

the comparison, but the relative efficiencies

at various power outputs should be com-

pared. In order to compare the perform-

ance of the two units, therefore, the cor-

rect procedure lies in plotting curves be-

tween eflticiency and horsepower at a con-

stant speed.

The accompanying illustration shows two
curves plotted in this manner, one applying

to the cylinder-gate turbine and the other

to the wicket-gate turbine, each curve
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being plotted from the material presented

in the article. The only conclusions which
can be drawn from these curves are that

the wicket-gate turbine for practically all

powers, from zero to very nearly full power,
shows considerably higher efficiency than
the cylinder-gate turbine, and that the only

point where the latter shows an improve-
ment over the former is at full power. This
maximum point, however, has no commer-
cial value, since it would be impossible to

govern at full power without a margin in

power above it.

Conclusion

In summing up the above, the author
would say that the conclusions reached in

the article in question are obviously erro-

neous and are not justified by experience.

The tests upon which the statements were
based show very clearly that the wicket-
gate turbine is superior to the cylinder-

gate turbine, even when the comparison is

made between a first-class cylinder gate and
an inefficient wicket gate.

It is not altogether surprising, in view
of the interpretation given to these par-
ticular tests, that the Holyoke flume has
been discredited in the minds of a great
many engineers.

Mr. Taylor's discussion was referred to
A. G. Hillberg, the author of the article in

question. Mr. Hillberg's reply is as fol-

lows:

Mr. Taylor's first argument in favor of
wicket gates refers to their factor of
safety, and he states that such gates for
turbines of the smallest sizes can be con-
structed with the same factors of safety as
it is desirable to secure in the largest units.

Undoubtedly they can, but as it is of impor-
tance to make such gates as thin as possible
in order to avoid obstructing the flow too
much, it is not always practicable to do so,

especially when the units are very small.

Some manufacturers, therefore, build the
gates of steel plates, placing the gate shaft
on one side. The arrangement is sometimes
objected to, as it permits the formation of
eddies.

Cylinder Gates Not Obsolete

It is also stated, that "to the writer's
knowledge, in not a single development in-

volving the use of turbine of modern de-
sign, has the cylinder gate even been dis-

cussed." In answer to this I beg to refer
to an article entitled "Niagara Falls Power
Company's New Turbines," published in the
Engineering Record of Oct. 18, 1913, page
443, describing the design of ten 5500-hp
units. These units are all equipped with
cylinder gates and their designer, C. C.
Egbert, consulting engineer, Niagara Falls,

N. Y., in his work at Niagara Falls has had
large experience with units equipped with
both cylinder and wicket gates. In that
article it is stated in favor of the adoption
of the cylinder gates (or ring valve, as it is

called) that "while the ring valve is pos-
sibly higher in first cost than the usual
form of turbine-regulating mechanism, its

cost of maintenance is low, and, above all,

it insures continuity of service, upon which
the power company places the greatest im-
portance." And further on, "the use of
the ring valve has the disadvantage that the
efficiency is lower at partial load than with
other types of regulation."
These quotations are opposed to the

statement made in the second point of Mr.
Taylor's article. The turbines of the

Niagara Falls Power Company are not of
an obsolete design, as the first of them was
put in operation in October, 1910. This
first unit was considered as experimental;
it was carefully tested for efficiency and in

service, with the result that nine additional
units of similar design were ordered.

Ice Conditions

The third point refers to the action of
frazil and anchor ice. It is only necessary
to refer to the troubles experienced at the
Holtwood plant of the Pennsylvania Water
& Power Company, where almost every
winter previous to the last, the wheel gates
have become clogged with anchor ice.

In point four it is stated that engineers
are not living under the false impression
that wicket gates are balanced. I beg to

disagree on this point, as I have met a
large number of engineers who still believe

that these gates are balanced.

In closing I beg to point out that a

stream of water fed to a turbine through
wicket gates has different directions at

different gate openings. In designing the
gates and the runner, it is customary to

give the direction of flow the most ad-

vantageous angle at 0.8 gate. When a cyl-

inder gate is employed the guide vanes
direct the flow of the water at a constant
angle for all gate openings, which natur-
afly tends to increase the efficiency. Be-
cause of the complicated flow lines through
the runner for gates less than 0.8, the im-
provement in efficiency for smaller gates is

not sufficient to bring the efficiency of the
unit up to that obtained by wicket gates,

but for larger gates the result is greater
efficiency.

An important factor influencing the
formation of eddies is the design of the lip

of the cylinder gate. By designing the gate
with an annular inclined flange at the lip, a
bellmouth is formed, that decreases mate-
rially the formation of eddies.

Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

Pavements Dished in the Center

Sir: Considerable is heard this year

—

for some unknown reason—about street

pavements dished in the center as being
superior to pavements with gutters along

the outer edges. This has arisen about

once in five years for the past thirty years

to my knowledge, and may have occurred

at equal intervals before.

I lived in a small town once where the

idea was given a trial because a prominent
citizen and large taxpayer adopted it as a

fad, together with another idea that on

sidehill streets there should be no gutters

or crown, the water flowing over the sur-

face to the lower curb, which acted as a

guide to direct the water down the block.

The dished street surface was also used in

a cemetery road near the same town. One
winter was enough. At great cost in the

spring the street was repaved with a proper
crown and side gutters. In the cemetery
the dished roadway compelled casket bear-

ers and mourners to walk on the grass in

wet weather.

All dust, loose papers and other debris

of the street collect in the wide shallow

gutter, which, in fact, is what the whole
pavement becomes, and the slightest breeze

starts the mass through the air, where-ns

if it lands in side gutters it does not move
so readily. When rains or melted snow
wet the street the nuisance caused by
horses' hoofs or fast moving wheels is un-

believable until experienced. Storekeepers

were the first to make complaint, because
they could display no goods in front and in

wet weather the front windows were
splashed. Women and men wearing light

colored suits threatened damage suits be-

cause of the splashing of water.

The writer could never see any logical

argument favoring the dished pavement
and his experience was interesting in the

cases above mentioned, so he thinks it is

well to let it be known for the benefit of

those who might be otherwise led to adopt

it. The street surface must be curved to

the center, no matter whether this means
a crown or a hollowed surface to form a

wide shallow gutter. There can be no sav-

ing in expense, therefore, if curbs are used.

If no curbs are used it should be an easy

matter to provide narrow depressed gutters

along the edge of the pavement. The dif-

ference in surface is that of a convex or

of a concave curve and to insist on one
rather than the other without good experi-

ence to back up the argument smacks of

faddism not complimentary to the engineer.

Ernest McCullough.
Chicago.

Brick Road Construction in Florida

Sir:—The State of Florida is deeply con-

cerned for a better condition of highway
transportation. There has been provided
by bond issue approximately $4,000,000 for

the construction of brick roads in that

State. As much more has been provided
for the construction of various other sorts

of roads, the particular types of which
have not been selected in every case.

Considerable mileage of this contemplated
improvement has already been built. A
much greater portion still remains to be
built. Doubtless a much greater sum than
that already provided will be forthcoming
in the near future. It would be a calamity,

therefore, if the State should be misled in

any way to its disadvantage in the expendi-

ture of this money.
We are obliged to differ with Mr. Foote in

his recent recommendation as published in

the Engineering Record of April 10, page
452. The writer has been over a large mile-

age of the brick roads in Florida already

built, and oyer many of the roads yet to be

built. What we have to offer, if heeded,

will be of value to the State.

In the city of Cleveland, Ohio, 80 per cent,

at least, of the 400 miles of brick streets

within the corporate limits of this city are
built upon a natural-soil foundation. This
soil for the most part contains a large pro-

portion of sand and some gravel. Where
the soil is such that either by natural or

artificial drainage the sub-base is kept free

from extreme moisture, the pavement
although subject in many cases to ex-



692 ENGINEERING RECORD Vol. 71, No. 22

cessive travel much beyond that pass-

ing over the Florida roads, remains in

well-nigh perfect condition, and large num-
bers of such streets have not called for and
are in no need of repair, though in service

from 10 to 17 years. In Pensacola, Fla.,

where some of the brick pavements are laid

on the sand, they are giving satisfactory

service. Like examples exist in great num-
bers.

Brick pavements that are laid upon the

natural sandy soil of Florida thus far do
not show any indication whatever of any
need for an artificial foundation, though
the joints are only sand filled. The brick

remain at grade in a remarkable way. In

ever>' instance where we found the grade
out of alignment it was easily seen that it

was due to the fact that black muck had
been used in making the subgrade instead

o^ sand. Let it be understood that even
in sections where the black muck exists,

there is plenty of clear, clean sand quite

within pitching distance of the roadway.
There is no need, therefore, in the prepara-
tion of the grade to substitute or employ
any material whatever that would in any
way be objectionable for such purpose.

Muck, grass roots and black soil are not

needed.

There is no reason why the grade for the

brick roads of Florida may not be made
almost entirely of sand, which is easily and
readily drained, and, therefore, a concrete

foundation would not serve any purpose
whatever and would be a useless expense
in that State. A roadbed of the very high-

est character required to meet all necessi-

ties can be made of the natural sands of

Florida.

To one familiar with the soil conditions

and .soil behavior throughout the country,

in examining the natural existing soils and
sands of Florida, it at once becomes appar-

ent that in the construction of Florida roads

there is no necessity whatever for curbing.

It is also a useless expense, provided, how-
ever, that the pavement is finished with due
consideration of the absence of the curbing.

This, of course, will necessitate the use of

a cement filler in the joints of the pavement.
Of course, where a cement filler is not em-
ployed a curb is necessary.

There may be and doubtless is a differ-

ence of opinion over the question of the
depth of the brick in the pavement. In
most of the pavements so far constructed
the brick are laid flat-wise and are but
3 in. in depth. It is not doubted but that
.3 '2 in- is better and 4 in. still better, but
there is not any doubt but that the brick

3 in. deep is meeting a service with the
greatest possible economy. In some in-

stances the raised letters of the manufac-
turer appear on the upper side of the brick

and all of these pavements laid so far are
only sand filled. The brick without doubt
.should, not be laid with the raised lettering

appearing on the upper side of the pave-
ment.

It is useless to point out by numerous
examples of success favoring and support-

ing what we suggest as meeting most eco-

nomically the requirements of Florida.

The evidence is so ample and examples so

numerous that it would seem that an en-

lightened community like Florida need not
be led into following a course decidedly

against her interest. They wish roads that
will be entirely satisfactory in use, at the
least original cost and that will endure with
the least cost of maintenance.

Let it be understood once for all that an

artificial foundation is not needed at all in

Florida for the purpose of withstanding the

weight of traffic, any more than there is

necessity for placing to an indefinite depth

the foundation of a building. When once

you have reached a solid uniform substance

upon which to place the wearing surface of

the pavement, that is sufficient and it is

folly to go to further expense. You do not

have the extreme low temperature to con-

tend with. This is obtainable with the nat-

ural sandy soil condition of Floriaa ana
that is all suflScient.

How then shall the brick roads of Florida

be built?

Foundation.—The sub-base should be

graded to the proper grade alignment and
cross-section, after which it should be well

wet and thoroughly puddled, to be followed

by rolling, compressing and re-establish-

ing the cross-section, using a self-propelling

roller, the three-wheeled 10-ton type pre-

ferred. This foundation should be free

from all muck and other objectionable ma-
terial and be thoroughly rolled so that it

will produce a uniform surface of uniform
density and should be of the same contour

as the finished surface of the pavement.
The crown of this road should be light

and I would suggest the fall be not more
than ^4-iri. to the foot, or less. Even
Vs-in. fall would not be objectionable.

Plank Edging—We advise the elimination

of the concrete or stone edging along these

highways owing to the excessive cost per

linear foot. The substitution of a plank 2

in. in thickness, 10 in. in depth, placed on

each side of the road to hold the brick until

the same are grouted. These planks should

be firmly set to the proper grade of the

pavement and should not be removed for at

least 10 days after the brick are laid, when
they can be removed and used over again

on the work. The cost of these boards
will be so little they might be left in place.

The shoulders should at once be placed

against the pavement.
Sand Cushion—Upon this prepared foun-

dation shall be placed a bed of sand, which
shall be 1 in. in thickness after it has been
thoroughly rolled with a hand roller weigh-
ing approximately 10 lb. per linear inch.

This sand cushion should be brought, by
means of a template, to the proper contour
of the road and to a depth below the con-

tour corresponding with the depth of the

brick used. The operation of shaping and
compressing the sand cushion are consid-

ered of great importance in securing the

desired evenness in the surface of the fin-

ished pavement and the contractor should
equip himself with the proper implements
therefor.

Brick Pavements—Upon this prepared
sand cushion shall be placed vitrified paving
brick laid according to the .standard speci-

fications of the National Paving Brick Man-
ufacturers' Association and conforming in

every way with said specifications.

After the pavement has been thoroughly
grouted, care being taken to see that the

joints have beeii made full and flu.sh, it sh->l:

be covered with a layer of sandy soil of a
depth equal to 2 in. and kept wet, if possible,

for at least 24 hours. Traffic shall not be
permitted on this pavement for at least

12 days or until the grout has thoroughly
set.

Remarks—We firmly believe that a pave-
ment constructed according to the above
specifications will give a monolithic pave-
ment, smooth, durable and one that will

not rut under the traffic and will fulfil all

the conditions required by the traffic of-

Florida.

Brick roads built in this manner are.

needed for the development of that State.

By reason of the natural conditions found

in Florida, such roads will prove economical

beyond measure or estimate. Why anyone

who has had experience in road building

can possibly disagree with the foregoing

suggestions, we are utterly unable to con-

ceive. We hope that Floriaa will stick to-

such a program with strictest attention

to these details. If so we know that a satis-

fied taxpaying community will ultimately-

remember with deepest appreciation the

judgment of those who commend and stand

by this method of highway improvement in

that State. Will P. Blair,

Secretary, National Paving Brick Manufac-
turers' Association.

Cleveland.

Copy of Mr. Blair's letter was sent ta

Mr. Foote, author of the article criticlsea.

He comments as follows

:

Mr. Blair's statement as to the value of

Florida sand as a sub-base is in accord with
my personal observation. He confirms my
claim that a road on such a foundation must
be waterproof. He in no case defends the

present Florida practice of laying brick on
sand, with a sand filler, and he ignores the-

fact that roads so laid soon become "wavy"^

and irregular, due to the entrance of water
through the surface.

In other words, Mr. Blair constructively

builds a new type of brick road in Florida;

a type never yet constructed there. Ac-

cording to the best data I have been able-

to secure, the only brick roads laid with a

cement-grout filler in the State of Florida,

are a few streets in the city of Live Oak,

the county seat of Suwanee County, and
those streets are in excellent condition. A
particularly noticeable feature was the

absence of soft or otherwise defective

brick, which suggested that the same engi-

neering wisdom which made a waterproof
surface was exercised in the inspection of

material before it was placed in the pave-

ment.

[Contrary to Mr. Foote's statement, the

Engineering Record is reliably informed,

a large amount of good brick pavement is

now being laid in Florida. The brick are

laid on edge, with a cement-grout filler!

—

Editor.]

Experiments on Water Hyacinth have
been carried on in French Indo-China for

the purpose of turning to some profit the

growth which encumbers the lower Mekong
and other waters of Cochin China and Cam-
bodia to such a degree that it has become
a positive menace to navigation. The fibre

produced by this plant, according to the

"Engineer," has been used" in the manufac-
ture of rope, twine, matting, paddy sacks,

boxes and chairs, cradles and other articles

of furniture. It has been mixed with silk

to form a somewhat stiff but durable cloth.

Water hyacinth has now entered the com-
mercial field as a rival of rattan, rather than
jute. It is stated that since April, 1911,

the plant has been dried, compressed into

briquettes, and used as fuel at Khartum
and other points on the Upper Nile. These
briquettes can be put on the market at $5.75

per ton, and it is said that tests made on a

steamer on the White Nile have demon-
strated that their efficiency as a fuel equals

that of the same amount of the best coal.
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ited, and if found available will be paid

for. They mitst be short, and should be

accompanied, if possible, by photographs

or sketches.—EDITOR.]

A Mixer Layout That Saved Money

IN ORDER to save the cost of high towers

in pouring concrete for their new plant

at Canton, near Baltimore, Md., the

Standard Oil Company erected a Chain Belt

mixer on an elevated platform with a boom

MIXER AT TOP OF MOVABLE TOWER

construction and spouting arrangements, as

shown in the accompanying photograph.

The mixer was used for putting in seven

concrete foundations for still settings as

well as a number of columns. Pouring was
facilitated by working the chute and boom
at an angle. The mixer tower was moved
on skids over an area covering about 1000
ft. Those in charge state that if the plant

were to be erected again the tower would be

put on wheels and tracks, which would have
saved them considerable time and expense
in moving and would have eliminated the

necessity of blocking up each time they

moved. A 30-ft. extension loader was used
with the mixer.

i

Troubles with HydrauHc Jacks

HYDRAULIC jacks sometimes fail to de-

velop full capacity, or settle slowly

when left standing under a load, without
apparent reason. Such failures, says the
engineering department of the Travelers'

Insurance Company, are commonly due to

defective packing. These defects are first

evidenced by the failure of the jack to raise

or hold the load, and when this is noted
the jack should be examined to find out
where the packing failed to hold. The leak-

age at the defective point is usually readily

detected.

A well known manufacturer of hydraulic

jacks makes these recommendations with
regard to the valves and their seats: If

the packing is in good order and the ram
does not rise in pumping, the suction valves

are not working properly. If the lever rises

when the hand is removed the pressure

valve is not working properly. If the valves

or their seats become worn or scratched,

grind them to a fit with oil and a little flour

of emery. Be careful not to grind them too

much, and be sure to wash the valves and
their seats perfectly free from emery be-

fore putting the jack into service again.

If the valves are deeply scored or have be-

come too much worn, replace them with new
ones, and grind new ones lightly to their

seats, as described. If the seats are deeply

cut they should be reset, and if very deeply

cut they should be both reamed and reset.

Steam Shovel Digs 48-Inch Pipe

Trench in Busy Street

By FREDERICK H. POND
Assistant Engineer, Board of Water Supply,

New York City

TRENCH excavation by a traction steam
shovel for a 48-in. cast-iron pipe on a

busy street was the expedient resorted to in

bringing to a speedy completion that part of

the Catskill aqueduct leading from the Nar-
rows siphon to the Silver Lake tunnel and
reservoir in Tompkinsville, Staten Island.

The 48-in. pipe was laid along Richmond
Turnpike, one of the busiest thoroughfares

of the island, and was placed in the street

4 to 6 ft. from the curb and near the trol-

ley tracks.

Difficulties in the way of steam shovel

operation were poles and wires of the Pub-
iic Service companies, trees near the curb
line, various sub-structures, and a 4-in.

water line for house and fire service which
extended 2200 ft. along the trench line. It

was necessary to relay this pipe temporarily
along the bank and maintain it in service

until the 48-in. pipe was laid, after which
the 4-in. line was permanently replaced in

the trench. Trees that were in the way
were guyed back, and a number of poles had
to be moved. Temporary crossovers were
used on each side of the steam shovel, so

that street cars did not pass on the track

next to it.

The 32-ton steam shovel, which had a
yg-yd. bucket, was supported over the

trench by a platform composed of 8 x 8-in.

timbers 16 ft. long, extending over the side-

walk, as shown in the photographs. A force

of about five men shifted the timbers ahead.

as the shovel progressed. The presence in

the street of the 48-in. pipe ready for lay-

ing, as well as the necessity of keeping the
street open to traffic made the disposition

of material a problem. Excavated material

was piled on the banks or loaded directly

into dump wagons, which hauled it to near-

by storage piles where it was available for
refilling.

The average cover over the 48-in. pipe

was 4 ft., calling for a trench nearly 9 ft.

deep. The shovel opened up a trench about
5 ft. wide approximately to the required

depth. Final trimming and grading were
done by hand. A large portion of the trench

was excavated through granite block pave-

ment with cement or asphalt filled joints,

on a concrete foundation. The blocks, re-

moved by hand, were saved for future use

and the foundation was broken up by the

shovel, after being perforated by three

rows of 1-in. holes about 8 in. apart along

THIS SHOVEL AVERAGED 90 FEET A DAY IN ROCK CUT 8 FEET DEEP
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the line of the trench. These holes, one
row in the center and one on each side of
the trench, were drilled to prevent excessive
breakage.

About three-fourths of the 4093 lin. ft.

of the contract was excavated by the steam
shovel. The balance, where traffic condi-

tions, treacherous soil, or hard rock ren-

dered this method impracticable, was ex-

cavated by hand. The material encountered

FRAME LIFTS 4-FOOT CAST-IRON PIPE FROM
TRUCK TO STREET

was clay with more or less sand, gravel

and loam, and disintegrated serpentine.

The latter under ordinary conditions would
require picking or wedging, but it was re-

moved effectively by the steam shovel except
for a short stretch where light blasting was
required.

Work under the conditions described was
naturally slow. A fair average progress
during an 8-hour day was 90 lin. ft. in dis-

integrated serpentine, and 105 lin. ft. where
only earth was encountered, representing
142 cu. yd. and 165 cu. yd. per day re-

spectively. The average cost, as estimated
by the engineer, was 44 cents per cubic
yard. This included fuel, oil, repairs,

storage, operators, depreciation, interest,

overhead charges, etc. Under favorable cir-

cumstances the shovel made as much as

150 ft. per day in both classes of material.

The 48-in. pipe sections, weighing about
5 tons each, were brought to the work on
motor trucks. A portable frame with a
5-ton chain block raised the pipe from the
truck and deposited it upon the street after
the truck had been driven from beneath it.

One truck averaged 14 pipes per day, about
105 ton-miles, at a total haulage cost, as
estimated by the engineer, of 65 cents per
ton, or 43 cents per ton-mile. This includes
all charges incidental to trucking. Unload-
ing and handling at the destination

amounted to 10 cents per ton additional.

This work was recently completed by the
Beaver Engineering & Contracting Com-
pany, Walter J. Drummond, president, un-
der the direction of the Board of Water
Supply of New York City, of which J.

Waldo Smith is chief engineer, W. E. Spear,
department engineer, and J. P. Hogan,
division engineer.

Fifteen Hundred-Ton Country Club

Moved 1200 Feet

NEATLY sliced away from its founda-

tions, mounted upon rollers, and pro-

pelled by six horses whose tractive power
was multiplied by the use of a series of

forty pulleys, the unwieldy 1500-tGn main
building of the South Shore Country Club,

Chicago, was recently moved 1200 ft. to a
new location in order to make way for the

construction of a new clubhouse.

The utmost care had to be exercised

owing to the nature of the soil over which
the movement was made and the fragile

character of the heavy structure. A run-

way had to be designed and built over a

low sandy beach, which might at any time

be submerged as the result of a northeast

gale. Sand was scraped out from ground
over which the movement took place and
banked near the water line of Lake Michi-

gan, less than 100 ft. away. A temporary
breakwater, 700 ft. long, was constructed of

piles and sheeting a short distance off shore.

Any undue settlement, which would result

in structural cracks to the building, had to

be carefully guarded against.

The exterior walls of the clubhouse are of

2 x 6-in. studs, plastered on the outside

with metal lath and cement plaster. In or-

der to tie these fragile exterior walls of the

building properly together, 2^/2 ft. of the

foundation wall covering the complete
periphery of the building was retained in

moving. The building was first fenced off

to keep spectators from walking into dan-

ger. Then several of the smaller wings were
lopped off and rolled down to their new lo-

cation. With pneumatic apparatus the con-

crete foundations were cut through and the

building jacked up by 575 jackscrews with
a total lifting capacity of 57,500 tons. The
building minus its wings was 320 ft. long

and 139 ft. wide. After being jacked up
12 X 12-in. timbers with their ends lapping
were placed under the entire width of the

consisted of closely spaced 4 x 5-in. hickory

timbers, 12 ft. long. Where two towers of

the building extended out on the side struc-

tural steel beams were used as cantilever

supports. Heavy 1-in. cable was tied

around the 18 x 18-in. timbers and run to

the pulleys. For pulling %-in. cable was
used. New foundations were built upon the

new site for the old structure and it was
lowered and put on its new resting place

without any cracks to the floors, walls or
partitions.

About four weeks were spent in getting

the building ready for moving. Twelve
days were required for the total movement,
the average run per day being 100 ft. The
building was occupied by club members
during the operation and the transition was
made so easily and silently that no noise

louder than the shout of the foreman could

be heard inside of the handsomely ap-

pointed structure. The L. P. Friestedt
Company, of Chicago, were the contractors.

Build First Floor on Form Work
Before Pouring Basement Walls

By GEORGE E. HINCHLIFF
The George Hinchliff Company, Contractors,

Chicago

IN ERECTING a store and flat building

recently in Chicago the first floor framing
was built on the form work before the con-

crete basement walls and piers were poured.

The floor joists rested on the concrete base-

ment walls and on beams supported on in-

terior piers of concrete. Above the first

floor the outside walls of the building were
of brick. The spread footings for these

piers and walls were first poured and the

form work erected on them. By erecting

the first floor framing on this form work
the contractor avoided the necessity of

building runways to distribute the concrete.

These runways would have to have been

built inside the cellar excavation as the

PART OF OLD CONCRETE FOOTING STIFFENS FRAGILE BUILDING FOR LONG MOVE

building so that' they formed a complete
tie. Under these came ten runs of 18 x
18-in. timbers to which the cables and pul-

leys were attached. Then came a saddle of

timber 4 x 12 in. and 4 ft. long, which
rested on the rollers. The rollers, which
were 7.5 in. in diameter and 4 ft. 8 in.

long, were placed in a series of four. The
track over which the building was rolled

contractor could not make use of any of the

adjoining property. The trouble of chop-
ping notches out of the ends of the joists

bearing on the walls, or of chipping under
them, to get the floor level, also was avoided.

The entire framing was leveled up before
the concrete was poured, and a good bear-

ing secured under the ends of the joists

while they were held at correct grade.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

High-School Graduates Command
Higher Salaries than College Men
Much discussion is taking place among Illi-

nois engineers over an announcement of the

Illinois Civil Service Commission of examina-
tions for positions with the Illinois Public

Utility Commission. The following examina-
tions, with salaries attached to the positions,

are announced: Electrical engineer, $200 to

$300 a month; assistant chief utilities engi-

neer, $300 to $375 a month; service engineer,

$200 to $300 a month; mechanical engineer,

$160 to $250 a month—for all of which posi-

tions an engineering-college degree is re-

quired. However, for the following positions,

with duties equally important, only a high-

school education is required: Telephone en-

gineer, $200 to $300 a month; gas engineer,

$250 to $333.33 a month; railroad engineer, $250
to $333.33. It will be noted, too, that the high-

school men are given higher salaries than
some of the positions requiring college men.

Illinois engineers are asking why the bars
were let down for three of the positions, in no
way inferior in responsibility to the others,

and why for these three, excepting the assist-

ant chief utilities engineer, evidently a ranking
officer, a uniformly higher salary is allowed.

New York State Storage Reservoir

Bill Signed
Governor Whitman of New York signed the

Machold bill, which provides for river regula-
tion by storage-reservoirs, on May 20. The
measure permits the establishment of river-

regulating districts under the control of a
board composed of the conservation commis-
sioner, the attorney-general and the State en-
gineer.

Claim Rising of Lake Was Due to

Seepage from Cedar River Dam
From all indications the City of Seattle will

have about thirty-two suits for damages on
its hands due to the rise of Rattlesnake Lake,
which, it is declared, was caused by the seep-

age from the north bank of the Cedar River
reservoir at the new masonry dam at Cedar
Falls, the source of Seattle's municipal water,
light and power supply. As a result of the
rising of the lake fifty-two residences and
business structures in Cedar Falls are tenant-

less, thirty-two property owners have been
damaged and more than fifty persons driven
from their homes. The above figures were
given out by city officials following an investi-

gation of the situation at Cedar Falls. The
exact amount of the damage has not been de-

termined, but in round numbers it is believed

the flood has done not less than $40,000 worth

of damage to property alone. When the suits

for damages are filed, it is intimated, in sev-
eral cases at least, damages for loss of rentals
and inconvenience will be asked.

American Machines Dig Trenches in

Canadian Army Camps
That American-made machinery is playing

its part in the present war is strikingly shown
in the accompanying photographs of ditching

and trenching machines at work digging
trenches for drainage, sewers and . movable

TOUGH MARt BROKEN UP BY BLASTING AT
CANADIAN ARMY CAMPS

targets in the Canadian army camps. At Camp
Sewall two Austin machines dug 7 miles of

trench 5% ft. deep, with a 2-ft. bottom in ten

days. In one of the camps one mile of movable
practice targets, closely spaced, have been
erected in the trenches. General Sam Hughes,
commander-in-chief of the Canadian Militia,

has charge of the camps, which have already

furnished the allied armies with 100,000 men,
and are training 150,000 more.

Board Named to Control

Engineering Foundation
Members of National Engineering Societies and

Others Will Administer Fund of $200,000,

Inaugurated by Ambrose Swasey

Rules of administration were adopted and
officers elected at the first meeting of the
Engineering Foundation, held in New York
May 25. This trust, the first, of its kind de-
voted to engineering interests, was inaug-
urated early this year by Ambrose Swasey's
gift of $200,000, to be applied, as announced
in the Engineering Record of Jan. 30, "to the
advancement of the engineering arts and
science, to the greatest good of the profession
and to the benefit of mankind. The foundation
has been organized by the United Engineering
Society, representing jointly the National or-

ganizations of electrical, mining and mechan-
ical engineers, with the co-operation of the
American Society of Civil Engineers, combin-
ing about 30,000 members.
The newly elected officers are: Chairman,

Gano Dunn; vice-chairman, Edward D.
Adams; secretary, P. R. Hutton; treasurer,

Joseph Struthers.

The board administering the trust consists-

of Edward D. Adams, banker; Gano Dunn,
president, the J. G. White Engineering Cor-
poration; Howard Elliott, president. New
York, New Haven & Hartford Railroad; Alex-
ander C. Humphreys, president, Stevens Insti-

tute of Technology; Charles Warren Hunt,
secretary, American Society of Civil Engi-
neers; A. R. Ledoux, past-president, Ameri-
can Institute of Mining Engineers; M. I.

Pupin, professor, electro-mechanics, Columbia
University; Charles E. Scribner, chief engi-
neer. Western Electric Company; J. Waldo
Smith, chief engineer. Board of Water Sup-
ply, City of New York; Jesse M. Smith, past-
president, American Society of Mechanical
Engineers, and Benjamin B. Thayer, presi-

dent. Anaconda Copper Company.
Applications for the use of funds were re-

ceived in large numbers and a committee was
appointed to consider them, consisting of A. R.
Ledoux, chairman; J. Waldo Smith, M. I.

Pupin and Alexander C. Humphreys. Most
of the applications were in such form that
they could not be considered. It is realized by
the Engineering Foundation that it is of the
highest importance that research shall not be
duplicated and consequently that a thorough
investigation of the existing state of knowl-
edge on the subject is an important part of
every project of research, in order to prevent
duplication and the waste of effort. To this

end the following general rule relating to re-

searches has been adopted:
"Before any request for research work shall

i
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be considered a statement shall be placed be-

fore the board of the object sought to be

accomplished by such research, together with

a complete resume of the knowledge on the

subject to date, in order that the board may
arrive at an intelligent decision as to the prob-

able value of such research."

Motion Picture Industry Invades

Engineering Field

"Reel" records of engineering accomplish-

ments and demonstrations of various brands

of material and types of equipment are the

latest educational means employed by the engi-

neer, municipality and manufacturer, not only

for the engineers themselves but for the gfreat

lay public. The Western Society of Engi-

neers has a motion picture committee whose

duty it is to procure and censor industrial and

other types of pictures. The Health Depart-

ment of Chicago has had permanent records

made of its temporary garbage disposal plant

for the sake of record, although these films

have been shown privately to a few engineers.

W. S. Rothacker, general manager of the In-

dustrial Motion Picture Company, states that

he has just completed a series of reels for the

U. S. Gypsum Company demonstrating the

uses and manufacture of Sackett board and

Pyrobar; for the Du Pont Powder Company
showing various uses of its products in blast-

ing (the films to be used in South America).

The General Fireproofing Company, Univer-

sal Portland Cement Company, the Under-

writers Laboratory, the National Tube Com-
pany, the Barber Asphalt Paving Company are

alao using "movies" extensively.

Absurdity of Illinois Law Requiring

Licensing of Architects

As an instance of the absurdities resulting

from the Dlinois law for licensing architects,

the legislative committee of the Western So-

ciety of Engineers, which is pushing a struc-

tural-engineers' licensing bill, cites the follow-

ing in its most recent appeal to the Legisla-

tnre:

"The foundation plans for the freight house

of the new Pennsylvania Railroad terminal in

Chicago were prepared and executed by the

engineering department of the Pennsylvania

company, and last week a building permit was
refused because the plans did not bear the

stamp of a licensed architect. (It is not likely

that there are a dozen licensed architects in

Chicago, barring those engineers who hold

architects' licenses, competent to make plans

of this kind.) Finally an architect's license

was granted without examination to Thomas
Rodd, consulting engineer of the Pennsylvania
company, and the permit was issued."

National Societies Unite in Classifi-

cation of Technical Literature

Delegates from about twenty National tech-

nical and scientific societies met in the United
Engineering Societies' Building, New York, on
May 21, ,1915, to perfect a permanent organi-
zation, the purpose being to prepare a classi-

fication of the literature of applied science
which might be generally accepted and adopted
by these and other organizations.

There was a generally expressed opinion
that such a classification, if properly pre-
pared, might well serve as a basis for the
filing of clippings, for cards in a card index,
and for printed indexes; and that the pub-
lishers of technical periodicals might be in-

duced to print against each important article

the symbol of the appropriate class in this

system, so that by clipping these articles a
file might be easily made which would com-
bine in one system these clippings, together
with trade catalogs, maps, drawings, blue
prints, photographs, pamphlets and letters

classified by the same system.

By request, W. P. Cutte>,v librarian of the

Engineering Societies' librarJv; ^"", ^,. •

gate from the American Institih*,' °\ Minmg
Engineers, read a paper on "The ClM-'f"^*"

tion of Applied Science," in which, after v°®^
scribing the existing classifications, one oi»

them his own, stated that, in his opinion, no
one of these, although having excellent fea-

tures, was complete and satisfactory enough
to be worthy of general adoption. He out-

lined a plan whereby a central ofiSce could col-

late all the existing classifications, and, with

the help of specialists in the various National

societies interested, might compile a general

system, which, although perhaps not absolutely

perfect, might meet with general acceptance

and adoption.

Permanent organization was effected by the

election of the following officers: Chairman,
Fred R. Low; secretary, W. P. Cutter; execu-

tive committee, the above, with Edgar Mar-
burg, H. W. Peck and Samuel Sheldon.

It was agreed that a special invitation to

engineer, Board of Estimate, New York City,

and E. P. Goodrich, consulting engineer.

Borough of Manhattan, New York City.

Concrete Pavement Allows Heavy
^ Jrucks to Climb Steep Grades

Heavy^ trucks and wagons that heretofore

have foun^V^hs steep grades of Eighteenth and

Nineteenth Streets, south of Grand Avenue,

Milwaukee impassable barriers, no longer fear

their forbidding slices. The reason for this

lies in the fact that Wf 15.3 per cent grade on

Nineteenth Street and t*S, ^^-^ P®*" '^^"^ ^^^^^

on Eighteenth Street hav^ been paved with

concrete. Specifications for tHt°se streets were

similar to those used at Sioux CiV^v, la.: Width,

30 ft; thickness, 6 to 8 in.; crown,-'4 in.; mix,

1:2% :4; aggregate, clean and weir, graded

sand and crushed granite ranging in sizt\from

2 in. down; mortar surface; 1:1 of cer.ient

MOTOR TRUCK CLIMBS 15.3 PER CENT GRADE PAVED WITH CONCRETE

participate by the appointment of a delegate
be sent to other National societies which
might be interested in the general plan.

As indicative of the broad scope of the pro-
posed work there were present representatives
from not only the National engineering so-

cities, but from the Bureau of Standards, the
Franklin Institute, illuminating, railway, fire-

protection and other associations.

The executive committee was charged with
the task of enlarging the membership of the
committee to include delegates from all similar
National organizations, and the preparation of

a plan for further action.

The delegates present expressed most hearty
and enthusiastic personal interest in any sys-
tem which might be worthy of general adop-
tion ; they could, of course, not promise at this

early date, anything more than moral support
to the idea, reserving for themselves and for
their societies the right to examine thoroughly
any system that might be evolved before
recommending its adoption.
The name adopted for this organization is

the "Joint Committee on Classification of
Technical Literature" and the temporary
address of the secretary, W. P. Cutter, is 29
West Thirty-ninth Street, New York.

and granite dust broomed onto the surface;

transverse joints of tar and felt 25 ft. apart.

The cost was 90 cents per sq. yd.

City of Detroit to Entertain Confer-

ence on City Planning

The City of Detroit will be host to the Sev-
enth National Conference on City Planning
which will be held in that city, June 7-9, with
headquarters at Hotel Statler. Included among
the speakers will be: Nelson P. Lewis, chief

Government Starts Country-Wide

Inquiry for Road Data
The Department of Agriculture is gathering

information which, when complete, should not
only give the total mileage of public roads
in the United States and their cost, but should
serve as a basis for estimating the relative

value of the different kinds of highways.
Some 15,000 sets of inquiry blanks have
already been distributed through the State

highway commissions, and some of these are
now beginning to come back to the depart-

ment. Each set consists of four cards.

Of these the first asks for information on
the mileage of different classes of roads in the

county to which it is sent. The mileage does

not include, of course, streets in cities and
towns. The roads are divided into 10 classes,

as follows: Brick paved, concrete, macadam
with the addition of some substance, such as

asphalt, oil, or tar; plain macadam, gravel,

shell, other hard-surfaced roads, sand and clay

mixture properly graded and drained, ordi-

nary earth roads properly constructed, and,

finally, unimproved roads.

The second card asks for information in

regard to the tax rate for the roads and the

amount of work and money expended on them.
The third blank is concerned with the names

of local road officials, and the fourth with facts

in regard to the bond issues and the indebted-

ness of the counties for their road systems.
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When the information in regard to the ex-

isting roads which the department is now seek-

ing is complete, it is the intention to continue

the inquiry year after year in order to ascer-

tain the durability and economy of the vari-

ous kinds of highways. The data thus col-

lected should be useful to road engineers all

over the country, and it is hoped that county
agents and others interested in improvement
of agriculture will do their best to facilitate

the collection of the desired information.

The May issue contains several reports on
the subject of standardizing salaries and
grrades of engineers in the municipal service,
and papers by Henry Welles Durham on
"Problems of Street Paving in Large Cities"
and by George B. Ford on "The City Con-
trolling the Development of Private Property."

Several pages also are devoted to sugges-
tions submitted to the New York State Consti-
tutional Convention by a committee of engi-
neers representing both national and local
engineering societies.

Mr. Birkinbine's Successor

The loss to the State in the death of John
Birkinbine, the engineer chief of the State

Water Supply Commission, is realized by the

engineers of the commonwealth, if not by the

people generally. He gave to the State his

best eflforts and in the organization of the com-
mission brought the experience of a long and
useful life devoted to the solution of diflScult

engineering problems, especially in their rela-

tion to the health of the people.

Now that he has finished his work it will

doubtless be the aim of Governor Brumbaugh,

Brooklyn Marginal Railroad Bill

Becomes Law
The Brooklyn marginal railroad bill was

signed May 24 by Governor Whitman of New
York, and it now becomes possible, after a long
delay, for New York City to proceed with
its comprehensive plan for developing the
waterfront of Brooklyn and Queens from Long
Island City to Sixty-fifth Street, Brooklyn.
The bill permits existing railroads to hold
securities in the terminal company proposed,
such authority being essential to the carrying

California Railroad Commission

Hears Water Supply Experts

The Railroad Commission of California is

hearing a petition of the People's Water Com-
pany of Oakland for permission to reorganize.
J. B. Lippincott, of Los Angeles, placed the
value of water rights of the company at ?100,-
•000 per million gallons capacity per day.
Under a long cross examination it was brought
out that the present capacity of the People's

Water Company is 16,000,000 gal. per day, and
on that basis it is valued at $1,600,000. The
reserve supply, placed at 18,000,000 gal., was
given a value of $15,000 per million gallons.

The total value placed on the water rights by
Mr. Lippincott, including the reserve supply,
was $2,500,000.

BRIDGE DESTROYED AT
DIEU LOUARD,

FRANCE

Courtesy
New York Times

New York Public Service Com-
mission Exonerated

Governor Whitman dismissed May 26 the

charges before him against four of the public

service commissioners for the first district of

New York State—Edward E. McCall, chair-

man; J. Sargeant Cram, George V. S. Will-

iams and Robert C. Wood. In giving his de-

cision, the Governor stated that the actual

charges of neglect of duty brought against
these men were trivial, and that if their re-

moval, caused by him, were subject to review

who has a high appreciation of the conserva-
tion needs of the State, to select as the engi-
neer of the commission one who will compare
with Mr. Birkinbine in all the qualities which
made him an ideal chairman of the commis-
sion. The filling of this office should not be
so much a matter of political consideration as
of personal fitness for a most important place
in the public service.

—

Harrisburg (Pa.) Tele-
graph.

Illinois Bill Proposes Civil Service

for Sanitary District
Civil service for the Sanitary District of

Chicago is the object of a bill passed by one
branch of the Illinois Legislature and well on
its way in the other. It contains a blanket
clause to protect present employees and cre-
ates a civil service commission composed of a
superintendent of employment, named for six
years, and two trustees. As all members of
the commission are named by the majority
trustees there is complaint that the bill is

vicious in that there is no minority check on
the commission's actions.

REBUILT IN A FEW
DAYS BY NAVAL
ENGINEER CORPS

out of the project. The bill was bitterly op-

posed by those who thought it was giving con-

trol of the waterfront to the railroads, and
last year a similar bill was vetoed by the

Governor.

U. S. Office of Public Roads to Have
Wider Scope of Duty

In the reorganization of the work of the

U. S. Department of Agriculture the irrigation

and drainage investigations formerly caisried

on by the Office of Experiment Stations and the

farm architectural work conducted by the Of-

fice of Farm Management have been trans-

ferred to the Office of Public Roads, which will

hereafter be known as the Office of Public

Roads and Rural Engineering.

Municipal Engineers of New York
Issue Monthly Journal

The Municipal Engineers of the City of
New York have issued the first number of a
"Journal" which is to be published monthly in
the interests of the society. It will be edited
by Percy C. Barney, who has had a long ex-
perience in the handling of the Board of Water
Supply's printed matter, including annual and
special reports, contracts, specifications, etc.

The journal will contain advance copies of the
papers to be presented at the society's meet-
ings, reports of past meetings, names of new
members, personal notes, accounts of inspec-
tion trips and a section headed "Our Asso-
ciate Editors," in which communications from
members will be printed.

Army Engineers Consider Canal from

Lake Erie to Lake Michigan
Investigation of a plan for a canal from

Lake Michigan to Lake Erie is under way.
A committee of army officials, consisting of

Col. John Mills, Lieut.-Col. W. V. Judson,

Major P. S. Pond and Capt. L. H. Watkins,
has been studying the matter and conferring

with various interested parties. The main
route of the proposed canal is from Toledo,

Ohio, to Fort Wayne, Ind., but from the latter

point west several routes have been considered.

The estimated cost is from $135,000,000 to

$147,000,000, and arguments have been pre-

sented that the cost should be divided equally

among the Federal Government and the States

directly benefited.

by any Appelate body, such a body would cer-

tainly reinstate them. The Governor further

states in his memorandum disposing of the

charges that though he has power to remove
the commissioners, he does not feel justified

in disregarding simple rules of evidence in

order to do so.

The utilities commission of the Constitutional

Convention now in Albany has received recom-
mendations looking toward removing the two
New York commissioners from even the sus-

picion of political control, made by the chair-

men of both commissions and by other prom-
inent men. One suggestion is to require a
two-thirds vote of the State Senate for the
removal of any commissioner. Edward E. Mc-
Call thinks that not only would it be ruinous
to the commissions and their work if they
became political, but that any party with the
hardihood to make them so would soon be
wrecked by the consequences of the step.

Committee Seeks Advice on Im-

proving Engineering Education

To obtain a representative expression of
opinion from members of the profession in

regard to engineering education the joint com-
mittee on engineering education of the Na-
tional engineering societies and the Carnegie
Foundation for the Advancement of Teach-
ing, acting in co-operation, are circulating the

following questions:

1. What are the particular points at which
the work of the engineering schools is effec-

tive and successful?
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2. What are the particular points at which
the work of engineering schools is least effec-

tive and Buceessfal?

3. What specific experiences illustrate the

conclusions expressed in your answers to ques-

tions 1 and 2?
4. What are the most important factors in

determining probable success or failure in

engineering?
5. When examining a candidate for a pros-

pective job, what sort of information is best

calculated to assist in judging his fitness and
probable success? Give samples.

6. What sort of work, what specific jobs,

what kind of experiences are most effective in

testing a man for fitness and probable success

in engineering? Give samples.

7. Have you ever found a knowledge of

either French, German or Spanish essential

to your professional career?

8. Should a reading knowledge of one of the

modern languages be required of every engi-

neer? Why?
9. Make specific suggestions for the improve-

ment and strengthening of engineering

schools.

News of Engineering Societies

The Connecticut Society of Civil Engineers

will hold a smoker at the new City Hall, New
London, this evening.

The Maasachosetts Highway Association, the

Association of Connecticut Highway Officials

and the Mayors' Club of Massachusetts, will

hold a meeting at Springfield, Mass., June 2

and 3. There will be a banquet at the Hotel

Kimball on the evening of June 2 and the next

day will be devoted to an inspection of street

construction in the Springfield district. C. A.

L. Wright of the Springfield engineering de-

partment is chairman of the general commit-

tee and has prepared a souvenir booklet for the

occasion.

The Engineers' Club of Baltimore will hold

its annual meeting at 5 W. Eager St., that

city, June 3. The following candidates will be

TOted on for office: For president, J. Fletcher

A|Mey, Oscar F. Lackey and W. W. Pagon; for

chairman of the house committee, R. M. Cook-

.<»ey, John N. Mackall and W. W. Vamey, and
for members of board of directors (three to be

elected*. R. B. Clapp, R. Keith Compton, 0. C.

Cromwell, W. W. Crosby, J. C. Little, J. H.

Sutton, C. J. Tilden, H. A. Warren, Albert H.

Wehr, Ezra B. Whitman and H. D. Williar, Jr.

Personal Notes

S. A. Preston has been elected city engineer

of Fremont, Neb.

V. M. Ehlers has been appointed State sani-

tary engineer of Texas.

C. C. Bonebrake has been reappointed city

engineer of Santa Ana, Cal.

S. B. Weir has been appointed county engi-

neer of Taylor County, Iowa.

W. W. Johnston has been appointed highway
engineer of Etowah County, Ala.

W. F. DoMming has been appointed inspector

of roads of Jessamine County, Ky.

Boss' A. Frederick has been appointed city

engineer of Sault Ste. Marie, Mich.

Frederick A. Caldwell has resigned as
assistant city engineer of Providence, R. L

J. W. Mavity, of Lyndon, Kan., has been
appointed city engineer of Welling^n, Kan.

E. F. Peterson has been appointed city engi-

neer of Muskogee, Okla., succeeding Harry
White.

C. M. King, consulting engineer, of San-
dusky, Ohio, has been elected county engineer

of Erie County.

George B. Holbrook has been elected presi-

dent of the Connecticut River Railroad, suc-

ceeding John H. Alvin.

C. L. James, formerly city engineer of Mat-
toon, 111., has been appointed superintendent

of the municipal waterworks.

John W. Budd, formerly assistant engineer

of Des Moines, Iowa, has been appointed

county engineer of Polk County, Iowa.

R. J. Windrow has been reappointed county

engineer of McLennan County, Texas. He
was originally appointed to that office in 1913.

H. H. Simmons, formerly assistant engi-

neering editor of the Railway Age Gazette,

has been appointed editor of the Signal En-

gineer.

Henry A. Vamey has been appointed city

engineer of Brookline, Mass., succeeding Alexis

H. French, whose death was noted in the

journal. May 8.

John A. Goetz has been appointed city engi-

neer of Mattoon, 111., succeeding C. L. James,

whose appointment to another position is noted

elsewhere in these columns.

John C. Tracy, formerly assistant professor

of structural engineering at Sheffield Scientific

School, Yale University, has been elected pro-

fessor of structural engineering.

Charles A. Miller, until recently connected

vrith the Portland-Eugene & Eastern Railway,

has been appointed city engineer of Oregon

City, succeeding C. S. Noble, resigned.

First Lieut. Joseph C. Mehaffey, Corps of

Engineers, U. S. A., has been assigned for

duty with the Board of Road Commissioners

of Alaska with headquarters at Valdez.

Walter S. Lacher, formerly office engineer

in the engineering department of the Chicago,

Milwaukee & St. Paul Railway, has joined the

editorial staff of the Railway Age Gazette.

John P. Garner, formerly manager of the

Chicago Telephone Company, has been made
public service commissioner of Chicago at a

salary of $6,000 a year. He succeeds Montague
Ferry.

J. E. Mason, assistant secretary of the West-
ern Society of Engineers, Chicago, has re-

signed from that position to join the staff of

the McGraw Publishing Company in its Chi-

cago office.

L. A. McElheney, formerly connected with
the construction department of the Illinois

Central Railroad in Chicago, has been ap-

pointed to have charge of the grade elimina-

tion work of that company at Mattoon, 111.

R. W. Richardson, formerly assistant super-

intendent of the Intercolonial & Prince Ed-
ward Island Railroad, has been appointed su-

perintendent of the Fort William to Winnipeg
section of the National Transcontinental Rail-

way.

Charles Saville, of the firm of Bartlett &
Ranney, Inc., consulting engineers, of San An-
tonio and Dallas, Texas, has been appointed
director of sanitation under the recently re-

organized Department of Health of the City

of Dallas.

Rossback & McKee, civil engineers of Fort
Wayne, Ind., have been retained as engineers

in connection with the construction of a munici-

pal waterworks plant at South Lyons, Mich.,

and, in the same capacity, on street improve-
ment work at Chelsea, Mich.

F. P. Brady, for the past nine years su-

perintendent of the Intercolonial & Prince Ed-
ward Railroad, has been appointed general
superintendent of the National Transcontinen-
tal Railway between Quebec and Winnipeg.
His headquarters will be at Cochrane, Ont.

H. C. Wells, of the U. S. Office of Public

Roads and Rural Engineering, has arrived :.t

Fort Wayne, Ind., where he will be stationed
for the next few months assisting the road
commissioners and superintendent of Allen
County in building the roads to be constructed
there this season.

Dr. George A. Soper, former president of

the Metropolitan Sewerage Commission of New
York and chairman of the board of experts
commissioned by the Chicago Real Estate
Board to study Chicago's sanitary require-
ments, spoke May 26 before the ways and
means committee of the Chicago Association of
Commerce. His subject was "The Future San-
itary Needs of Chicago."

Benjamin F. Cresson, chief engineer of the

New Jersey Harbor Commission, was selected

as temporary chief engineer of the new De-

partment of Conservation and Development of

the State of New Jersey, which goes into office

July 1, at a meeting of the members held in

Trenton, May 1. John C. Payne was chosen as

assistant engineer.

George Cromwell has been appointed city

engineer of San Diego, Cal., succeeding W. M.

Rumsey. Mr. Cromwell was graduated from

Stanford University in 1904 and has been en-

gaged in engineering work since that time,

principally in connection with pipe line con-

struction, mineral surveying, highways and

water-power developments.

J. K. McNeillie, lately superintendent of

District 3 of the Canadian Pacific Railway,

with offices at Montreal, has been appointed

general superintendent of the Intercolonial &
Prince Edward Island Railroad, succeeding F.

P. Brady, whose appointment to another post

is noted elsewhere in these columns. His head-

quarters will be at Moncton, N. B.

Col. James C. Sanford, Corps of Engineers,

U. S. A., who has been in charge of surveys

of northern and northwestern lakes with head-

quarters at Detroit, Mich., has been ordered

to take charge of the engineering operations at

New Orleans, succeeding Col. John Biddle,

Corps of Engineers, U. S. A., who has been de-

tailed as war observer in Austria-Hungary.

The order will be effective July 1.

E. N. Layfield, consulting railroad engineer,

has been elected assistant secretary of the

Western Society of Engineers and editor of

the journal. Six years ago Mr. Layfield was
chief engineer of the Chicago Terminal Trans-

fer Railway Company during a period of ex-

tensive track elevation work. More recently

he was consulting engineer for the city of

Houston, Texas, on track elevation work.

Samuel D. Clinton, formerly assistant engi-

neer of the State Highway Commission of

Idaho, has been appointed field engineer of the

Interstate Commerce Commission, Division of

Valuation, Fifth Division, with headquarters
at San Francisco. He was graduated from the

University of Nebraska in 1902 and engaged
in railroad work continuously until 1907, when
he was engaged by the International Contracts
Company, of Seattle, Wash., to look after

steam shovel work, laying of water mains, and
the construction of docks, dams and bridges.

In the latter part of that year he took up land
drainage and irrigation work, which he fol-

lowed for several years.

John Wilson, whose resignation as city engi-

neer of Duluth was noted in these columns
May 8, has opened offices in the First National
Bank Building, Duluth, where he will engage
in the general practice of civil and sanitary

engineering, making a specialty of municipal
problems. Mr. Wilson was graduated from
the University of Wisconsin in 1903, and en-

gaged in railway location, construction and
maintenance for the next 4 years. From 1903
to 1911 he was city engineer of Mankato, Minn.,
during which period he took special work in

sewage disposal at the University of Michigan
and from 1911 to 1912 was special assistant

engineer on sewerage designs- for Duluth. He
was appointed city engineer of that city in

1912. For the past eight years he has been
engaged in private practice in addition to his

public duties and has desigrned a number of

sewage disposal plants and waterworks sys-

tems.

J. X. Cohen, assistant engineer on the staff

of Hering & Gregory, consulting engineers.

New York City, has resigned to accept an ap-
pointment as designing engineer with the

Syracuse (N. Y.) Intercepting Sewer Board,
of which Glenn D. Holmes is chief engineer.
Mr. Cohen has been associated with Dr. Ru-
dolph Hering for the past eight years, first

with the firm of Hering & Fuller and, later,

with Hering & Gregory. During this time he
assisted in the preparation of reports, plans
and specifications for several refuse disposal

works, over thirty water supply and purifica-
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tion plants and more than sixty sewerage sys-

tems and sewage disposal works. His new
duties will be in connection with the projected

disposal works for the city of Syracuse,

which will involve the design of a 50,000,000-

gal. sewage pumping station, a force main
about 22,000 ft. long, and a disposal plant to

treat 20 to 60 million gallons daily, prior to

discharge into Onondaga Lake.

Obituary Notes
Col. Samuel D. Lehr, who served for 30 years

as city engineer of AUentown, Pa., died in that

city, May 19.

Charles H. Brand, president of the Atwood-
Davis Sand Company, Chicago, died in that

city May 22. He was graduated from North-

western University in 1887.

Walter Moberly, who had charge of locat-

ing the route of the Canadian Pacific Rail-

way between Great Shuswap Lake and House
and Eagle passes from 1871-1878, died at

Vancouver, B. C, May 15.

Edward T. Morris, manager and construction

engineer for the Associated Pipe Lines in Cali-

fornia, died in Oakland, Cal., May 14. He was
born in England in 1865, and came to this

country as a young man. For many years he
was with the Union Iron Works of San Fran-
cisco, and superintended the construction of

the battleship Oregon, the Charleston, the San
Francisco and Dewey's flagship, the Olympia.
He later became superintending engineer of

the Oceanic Steamship Company, and was
afterward made general superintendent of the

Fulton Iron Works.

Alain de Pierrefeu, engineer in charge of the

metallurgical and industrial division of tests

of the Illinois Steel Company, South Chicago,
was killed last week in France. Educated in

France and in the Laurence Scientific School,

he entered service in the mills of the steel

company in the lowest position seven years
ago. He worked up through the laboratory

section until he had charge of testing all kinds

of special steel and various treatments of

structural steel. He was an officer of the

Seventeenth Infantry and left for the war last

October. Letters to Langdon Pearse state that

he was wounded about two months ago and
had been obliged to leave the trenches on ac-

count of eye strain. His wife, a daughter of

William Tudor, of Boston, is in Red Cross
woik abroad, but the four children are with the

grandparents in Boston.

Civil Service Examinations
United States.—An examination for junior

railway civil engineers, grade I and II, with
salaries of from $1200 to $1680 and from $720
to $1080 respectively, will be held June 23,

at the usual places throughout the country.

The duties of these positions will be in con-

nection with valuation work of the Interstate

Commerce Commission. Applicants for grade
I should have 4 years' experience in railway
engineering and applicants for grade II, 2

years' experience. Candidates for both posi-

tions must be 21 years of age. Persons who
desire to take this examination should apply
at once for full information to the United
States Civil Service Commission, Washington,
D. C.

Examinations Previously Announced

See Eng.
Date Record
June 3—Transitman, Philadelphia, sal-

ary $900 April 24
June 4—S e c o n d assistant, salary

$1000; assistant engineer,

salary $4000; Philadelphia. April 24
June 5—Assistant railroad engineer.

State of Illinois May 8

Assistant chief utilities engi-

neer, salary from $300 to

$375; railroad engineer,

salary from $250 to

$333.33 ; service engineer,

salary from $200 to $300;
State of Illinois May 22

Ceresit Exhibit at Exposition Com-
bines Beauty with UtiUty

The Ceresit Water-Temple in the Palace of
Machinery at the Panama-Pacific Exposition,
San Francisco, is an attractive structure,

demonstrating the waterproofing qualities of

Ceresit waterproofing compound. There is a
fountain at the pinnacle that pours a con-

stant stream of water over the concrete dome,
and thence along the eves, through the eight

supporting pillars, down to the base. There
are plate glass inserts in each pillar, the in-

terior of which is lighted with concealed lights

which illuminate the falling water. The
temple is 16 ft. in height.

Automatic Sewage Ejector Lifts

Liquids from Low to High Level

An electrically controlled automatic sewage
ejector system which is claimed by the makers
to be sewage, gas and air tight, and which
reduces piping connections to a minimum with
a consequent saving in materials, labor and
upkeep cost, is being manufactured by James
Beggs & Company, 36 Warren Street, New
York City. The system is designed to expel

sewage automatically from buildings where
natural flow and self-cleansing of drainage
pipes demand that liquid accumulations be col-

lected at a level lower than that of the sewer
into which they are to be discharged. It may
also be used, with or without modification, for

handling any liquids that can be accumulated
in tanks, and which must be lifted to higher

levels.

The arrangements and essentials of a com-
plete installation, which are shown in the illus-

tration, include a receiving tank, into which
the sewage gravitates from the drain pipe

and which is designed to leave a space above
the sewage in which compressed air is ad-

mitted for the purpose of forcing it, by dis-

placement, through an outlet connected with

the sewer. Check valves placed in the tank
outlets prevent the return of sewage into the

drain pipe, and those placed in the tank out-

lets prevent backing up of the sewage into

the tank. A special double-acting air valve,

electrically controlled, automatically admits

compressed air each time to displace and expel

the desired amount of liquid from the tank. A
supply of compressed air may be taken from a

general system or may be maintained by a

suitable compressor and receiver installed to

serve the sewage ejector exclusively. One pipe

connection between this valve and the tank de-

scribed above alternately serves the purpose

of an inlet to the tank for compressed air and
an outlet for the exhaust of the air to the

atmosphere, after the sewage has been ejected

and the tank is refilling. A float, rising and
falling between stops, according to the level

of the sewage in the tank, automatically oper-

ates the control switch, mounted on top of the

tanks. This opens and closes the electric con-

duit through a solenoid mounted on the same

base as the air valves. The solenoid is de-

signed for any voltage which may be required

to meet local conditions. In operation the ver-

tical rod, connecting at its top to the switch

lever, passes through the float, guided near its

upper end by a stuffing box in the cover of

the tank and at its lower end by a suitable

bearing, and is provided with two limiting

stops. The float, rising with the level of the

lft|uid, strikes the upper stops and lifts the

rod, which closes the switch, completes the

electric circuit to the solenoid, which through
its plunger and lever closes the upper valves

and admits the compressed air. Then the

float, descending with the level of the sewage
in the tank, strikes the lower stop, bears the

rod down, opens the control switch, breaks the

circuit to the solenoid, and permits the spring

to close the lower valve and open the upper.

This completes the cycle and the sewage then

collects for the next discharging operation. It

is said that the system requires practically no

oiling or cleaning, and that it may be operated

for a long time without any attention what-

ever.

Low-Pressure Oil Engine Has Positive

Ignition Without Spark or Hot Tube
A crude-oil engine, igniting its charges by

partial distillation of the lighter hydrocarbons

of the oil in the primary cylinder, and which

AUTOMATIC SEWAGE EJECTOR SYSTEM

ENGINE IGNITES ITS CHARGE BY PARTIAL DISTIL-

LATION OF THE LIGHTER HYDROCARBONS
OF OIL

therefore operates at a lower pressure and

temperature than the Diesel engine, has been

on the market during the last year, and is said

to be meeting the demands of contractors and

industrial service for a reliable, fool-proof and

cheaply operated power plant.

The primary distillation is accomplished by

the injection of air in the compression stroke

of the main cylinder through a fine hole in the

primary cylinder. This air, the temperature of

which is raised by compression, passes through

the liquid oil, and vaporizes and explodes some

of the lighter hydrocarbons. This primary ex-

plosion injects the main charge into the main
cylinder, which is filled with a compressed air

charge at this point, at a burning temperature,

and the main explosion takes place. The engine

is four cycle and of horizontal design. It is

claimed that the smaller sizes start cold in a

few revolutions, under any temperature condi-

tions. The larger sizes are provided with a

compressor for starting. It is said that back-

firing and pre-ignition cannot occur.

The fuel consumption is given at 0.6 lb. per

horsepower hour, or at a cost of approximately

% cent per horsepower hour. The cost of the

engine varies according to size from $40 per

horsepower down, and its weight from 350 lb.

per horsepower in the 75-hp size to 250 lb. per

horsepower in the smaller sizes. Concrete

mixers, pumps, etc., are regularly equipped

with small sizes of this engine in place of gaso-

line engines. It is said that these engines re-

quire no attention in this service, after being

started, beyond lubrication. The larger sizes

are manufactured and sold for generating elec-

tric current for lighting and industrial pur-

poses, and it is asserted that they will doubt-
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less come into use in the same kind of service

for contractors.

A twenty-year life is claimed for the
machines, owing to the absence of delicate

p*rts and the general sturdy construction, and
the repair bills are said to average, for labor

and material, only 2 per cent of the first cost

per year. The engines are manufactured by
the Standard Scale & Supply Company, of
Pittsburgh.

Simplicity of Operation Claimed for

This Paving Mixer
Simplified operation minimizing the efforts

of the operator is one of the improvements

claimed for the latest model Milwaukee paving

mixer. By means of a screw that throws out

the clutches at the proper time, the bucket is

Pneumatic Drill Sharpener Heads
Bolts and Does Other Work

A new drill-sharpening machine with a hori-

KHital hammer for upsetting the steel and a
vertical hammer for finishing it has just been
brought out by the Sullivan Machinery Com-
pany, of Chicago. The machine is operated
with compressed air at 100 lb. pressure, and
has an air vise, seen in the illustration, grip-

ping a steel between the two hammers. The
vertical hammer cannot operate while the hori-

zontal hammer is running. The lever which
opeas the latter, and which is held in the
operator's left hand, throws down the stop

shown at the right bottom of the base, and
locks the treadle which controls the vertical

hammer. The horizontal hammer cannot oper-
ate until the vise has closed. The vise closes as
the operating lever is depressed, and grips the

steel before air is admitted to the hammer.
The vise is operated by a 12-in. horizontal

cylinder through a toggle link, and has an un-
usually powerful grip. The lever shown in the
iHustration below the operator's hand is used
to pull out the pins inserted in hollow steel to

keep the center hole open while the steel is

being worked.
In sharpening new steel, the operator clamp.s

the stock in the vise, upsets it slightly with a
few blows of the horizontal hammer, then re-

leases it, and begins to draw out the wings
under the vertical hammer. This hammer is

so arranged that slow heavy blows or rapid
light ones can be struck. The steel is thus al-

ternated until sufficiently upset and proper
gage and angle given to the cutting edges, when
the corners are finished by the vertical diies.

It is said that complete bits are customarily
made from blank steel in one heat in the
Sullivan sharpener, and that a blacksmith can
finish new bits, with a little practice, in from
50 to 60 seconds each.

Bits of any form and gage may be made on
this machine from solid or hollowed steel

of any shape. Dollies are also furnished for
forming shanks. In addition to forging drills,

bolts may be headed and other smiUiing work
of considerable range done economically with
the machine.
The machine is designed along the lines of

the old Imperial sharpener, the right to which
this company has taken over. It is, however,
much larger and more powerful than the
earlier machine. The new machine takes up
small fkwr space since it is 5x2>4 ft. in size

and is 6 ft. high. It weighs approximately
4000 lb. complete.
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Building, Kansas City, about June 1. R. C.

Clifford, formerly of the St. Louis office of the

company, will have charge of the new office.

Robert Nescli, president and general man-
ager of the Pittsburgh Paving Brick Company,

and also president of the Western Paving

Brick Manufacturers' Association, died in Kan-

sas City, May 19.

Industrial Works, manufacturers of railway

cranes and pile drivers of Bay City, Mich., has

established as its Pacific Coast agents, N. B.

Livermore & Co., of San Francisco and Los

Angeles, and the Northwestern Equipment

Company, of Seattle and Portland.

TWO WHEELBARROWS CAN DUMP INTO SKIP AT
ONE TIME

stopped automatically at the end of the boom
and also when it is returned to the mixer.

When the lever is thrown to raise the skip the

operator does not have to give any further at-

tention, as the skip goes to the top and stops

automatically. As a result he can be working
with the bucket. The skip, which is 5% ft.

wide, can be held in any position when it is de-

sired to move the machine. Two wheelbarrows
can easily dump into the skip at one time, as

shown in the accompanying photograph. When
it is necessary to go under low bridges the

entire top of the mixer can be lowered on
hinge supports, without the necessity of dis-

mantling the machine. The engine and gover-

nor are housed to protect the machinery from
dirt. The machine is built in three sizes, 10,

16 and 22 cu. ft., by the Milwaukee Concrete
Mixer Company, Milwaukee.

New Front Drive, Bottom-Dump
Truck Saves Tire Costs

Instead of carrying about 90 per cent of its

load on the rear tires, the new bottom-dump
motor truck, which has just been placed on
the market by the Watson Wagon Company,
of Canastota, N. Y., is provided with a front
drive which allows only about 66 per cent of
the weight to be placed on the rear wheels.
The front wheels are rubber tired but the rear
wheels are of wood with steel rims, so that the
large item of tire maintenance is considerably
reduced. With the front drive principle all

the rear wheels have to do is carry the load,

and when the wagon is dumped the load can
not interfere with the driving wheels and stall

the truck. The bottom-dump feature of the
truck results in a low center of gravity of the
load, while with the usual rear dump truck
and the special body, set on top of the chassis
the center of gravity is raised considerably.
An advantage for the low center of gravity
when traveling at high speed is claimed by the
manufacturers of the bottom-dump truck.

OPERATING WITH ONE LEVER VISE AND HAMMER
ON NEW DRILL SHARPENER

Business Notes
The United States Cast Iron Pipe & Foundry

Company, with general offices at Burlington,
N. J., will open an office at the R. A. Long

Trade Publications

The following companies have recently issued

trade literature:

Solvay Process Company, Syracuse, N. Y.

Folder, 3% x 6% in., 6 pages, illustrated. Deals

with Solvay stack paint, highly resistant to

the effects of heat.

Redwood Manufacturers Company, San Fran-

cisco. Catalog 13, 6 X 9 in., 20 pages, illus-

trated. Describes Remco redwood tanks, and

contains price lists in full of tanks from 3 to

40 ft. in diameter.

Vulcan Engineering Sales Company, 2059

Elston Avenue, Chicago. Catalog 3, 6 x 9 in.,

64 pages, illustrated. Describes in detail

Hanna type riveters for bridge and structural

steel industries, as well as other special foun-

dry machinery.

Mead-Morrison Manufacturing Company,
East Boston, Mass. Catalog K-3, 6x9 in., 54

pages, illustrated. Describes in detail full line

of grab buckets varying from the so-called

shell-grab to orange-peel and special grab
types.

Link-Belt Company, Chicago. Catalog 210,

6x9 in., 48 pages, illustrated. Describes stand-

ard and collapsible types of portable wagon
and truck loaders. The claim for these ma-
chines is that they load teams at a rate of a
ton per minute.

Barber Asphalt Paving Company, Philadel-

phia. Booklet, 6x9 in., 32 pages, illustrated.

Descriptive treatise by Clifford Richardson on
Trinidad and Bermudez lake asphalts, their

source and production, and their uses in high-
way construction.

Atlas Engineering Company, 777 Thirteenth
Street, Milwaukee. Folder, 5% x 8% in., 16

pages, illustrated. Embraces the general line

of Atlas concrete mixers, describing them
briefly and referring to catalogs which cover
each specifically.

Marion Steam Shovel Company, Marion,
Ohio. Catalog 93, 5% x 8 14 in., 48 pages,
illustrated. Describes the uses to which
Marion steam shovels may be put in contract-
ing work and contains general specifications

and facts about these shovels.

Standard Scale & Supply Company, 1345
Wabash Avenue, Chicago. Catalog Y-125, 6 x
9 in., 40 pages, illustrated. Deals with Stand-
ard low-charging and street-paving concrete
mixers. Several special models of the former
are described, as well as the fundamental fea-

tures of both types.

Sullivan Machinery Company, 122 South
Michigan Avenue, Chicago. Bulletin 66-G, sec-

ond edition, 6x9 in., 12 pages, illustrated.

Descriptive treatment of air-feed stoping drills

for tunneling work. Booklet 115, 5% x 3% in.,

32 pages, illustrated. Contains technical data
of Sullivan air compressors from 6 hp to 395
hp capacities.

Wallace & Tiernan Co., Inc., New York City.

Booklet, 9 X 12 in., 36 pages, illustrated. Chlo-
rine control apparatus for water and sewage
purification. An unusually clear and complete
description of the several types of equipment
manufactured by this company. The data, ap-

.
parently, have been prepared by some one thor-

oughly familiar with the needs of the operators
of such plants.
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Is This the Commissions' Attitude?

WHAT would have impressed a casual

visitor most at the valuation confer-

ence held in Washington last week by the
Division of Valuation of the Interstate

Commerce Commission was the violent op-

position of the State railroad commissions
to the valuation theories of the railroads.

One would not have been surprised at, an
occasional disagreement, but the regularity

with which the State commissions' chief

representative took issue with the railroad

point of view suggested a court trial, with
the railroads the defendants and the prose-

cuting attorney permitted and expected to

break down or belittle if possible all testi-

mony for the defense. Is it true that the
State commissions do officially so regard
the railroads—guilty until proved innocent,

and criminals whose every act is to be re-

garded with suspicion? To this journal

this alignment of the forces seems entirely

improper; the railroads are fighting for

what they consider their rights, while the
State commissions are arbiters of justice,

supposed to be equally jealous of the rights

of both the railroads and the public.

Muddled Theories

HOW readily one sees things as one
wishes to see them was repeatedly

shown in the valuation conference just

referred to. Both the railroads and the

State commissions were guilty of incon-

sistencies, of mixing their theories. The
question of assuming present or original

conditions in figuring reproduction cost

new was a stumbling block for both
sides. The railroads would allow for clear-

ing and grubbing if the evidence showed
that this had to be done when the road

was built, while the State commissions
would make the allowance only if the ad-

jacent land was still forested. The railroads

would allow damages for imaginary apple

trees if orchards stood alongside the right

of way at the time of valuation, while the

commissions would make no such allowance.

In other words the railroads would assume
both original and present conditions and
have a forest and an orchard on the same
piece of ground, while the commissions
would assume neither original nor present

conditions, but would have the tract a bar-

ren waste all ready to be graded. Both
sides stated, on the first day of the con-

ference, their interpretation of "reproduc-

tion new" to be the reproduction anew of the

identical existing plant as it would reason-

ably be reproduced—not an imaginary
property that never did exist, with all the

component parts brand-new. Both sides, be-

fore the end of that day, advanced proposi-

tions that violated that interpretation. On
the ground that "reproduction new" must be
reproduction new the railroads asserted that

sidings should be considered as laid with
new rail, even though re-lay was actually

used. The State commissions properly in-

sisted that what the rail was when placed
in its present position must govern. On
the other hand, the commissions attempted
to sweep out of court all arguments for
allowance for solidification of an old em-
bankment on the astonishing ground that
an embankment reproduced new would not
yet have so solidified and appreciated. It

seems to this journal that both sides will

strengthen their positions if they will

analyze their ovra theories carefully and
then stick to them, even in individual cases

where they lead to loss instead of profit.

Name Changing on the Canal

IN the Engineering Record of May 22
there appeared a letter suggesting the

changing of the name Gatun to Sibert. A
rather tart criticism—too tart to be pub-
lished—of name-changing on the Isthmus,
addressed to this journal, suggests the ad-

visability of a few plain words on the sub-

ject. There were many men responsible for

the success of the work at Panama, too

many to be given recognition geographically

unless the Isthmian map were plastered

with new names. Any reasonable (what-
ever that is in a matter of this kind) name-
changing, therefore, will be sure to hurt

the feelings of those slighted and of their

friends. It will cause gossip, unkind gossip,

and charges of favoritism. Moreover, any
name changes would undoubtedly give rec-

ognition to the services of the military rath-

er than the civilian engineers and would
thus revive the criticism, largely just, which
has been leveled at the distinction already

made. Therefore, this journal is opposed to

name-changing on the Isthmus. It cannot

endorse Sibert for Gatun, nor can it show
enthusiasm for Gaillard as a substitute for

Culebra. If credit for that work had been

properly given the name of Rourke, present

commissioner of public works of Boston,

who was responsible for the organization at

Culebra, would have been linked with that of

Gaillard.

The Temper Toward Business

JUDGE GARY, chairman of the United

States Steel Corporation, in his address

before the Iron and Steel Institute last week
expressed the belief that the inimical atti-

tude of the public toward business, so evi-

dent over a period of recent years, has now
altered materially. The old view that all

big business is criminal seems to be passing

and legislators are not so ready to enact

laws aimed at curbing business activity.

To this cause, in part. Judge Gary at-

tributed a better outlook for improvement

in the steel industry than has existed for

more than a year. With his opportunity to

study the business and legislative situa-

tions, few men in the country are as well

qualified to give such an opinion as he. It is

encouraging, to say the least, though many
will have to put aside their own judgment
ruthlessly in order to accept with full faith

Judge Gary's conclusion. .This journal,

traditionally optimistic and constructive,

does not look for any material improvement
in the character of legislation in the near
future. The cry against business is still

good capital for the campaign orator, while
many refuse to believe the statistics which
show that oppressive legislation curtails

profits and has a tendency to lower wages.
Fortunately, this is being forced home upon
railroad employees. The two most recent

arbitrations brought them very little—in

fact, in the last arbitration, at Chicago, the
gains were insignificant. When this method
of education—the practical demonstration
of the close relation between wages and
successful business operation—is extended
broadly a material change in the public

temper can be expected. Until then, this

journal believes, the gains will be small,

although, small as they are. Judge Gary
deems them important and a factor In early

business improvement.

Safety First

IN ACCEPTING last week the presidency
of the Safety First Federation of Amer-

ica, Darwin P. Kingsley, president of the
New York Life Insurance Company, empha-
sized the necessity for educational efforts

in order that the Safety-First campaign
may be effective. While the educational

work to which he had reference is that

which will bring the public in general to

an appreciation of the need for proper laws

and ordinances governing safety on the

streets, in a larger sense educational work
is the sole hope for effectiveness in the

movement, even as applied to factories and
individual occupations. At the start

Safety-First activities were believed to

stop with the posting of danger signs, the

issuance of pamphlets, more or less frag-

mentary, laying down rules to be observed

in hazardous occupations, and the enclos-

ing of belts, gears and cutting tools where-
ever possible. It is beginning to be appre-

ciated that while
,
these measures are

desirable it is far more necessary that

through repeated instruction and the vig-

ilance of foremen, trained to an apprecia-

tion of the dangers of their occupations,

the workers themselves be brought to a

lively sense of their duty to themselves,

their families and their employers with

reference to avoidance of accidents whether
to themselves or to others. Disciplinary

measures, too, there must be, but primarily
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results are to be sought by educational

methods. So great is the need for educa-

tional direction in this work that one of

the committees of the National Association

of Corporation Schools has taken the mat-

ter in hand and will report on the methods

employed in progressive plants at the con-

vention in Worcester, Mass., early next

month. The subject is one that deserves

the careful consideration of executives of

transportation and industrial enterprises

no less than of those agencies which are

aiming to bring the public at large to a

clearer sense of the part it can play in the

Safety-First movement.

once there is a clear conception of the pos-

sibilities the execution can be left, without

comment or urging, to the resourcefulness

of American student bodies.

Excellent Student Journalism

THOSE who have not an opportunity of

seeing the best of the quarterly and

monthly journals published by the students

of leading engineering colleges have little

conception of the high-class work being

done. The small, poorly conceived and

poorly edited sheets are still in the great

majority, but here and there are publica-

tions that one hesitates to class as "ama-

teur engineering journalism." They con-

tain well written and well edited engineer-

ing articles and the typographical presen-

tation is above criticism. As is to be ex-

pected, however, even the best of them are

weak editorially, for it is obvious that the

undergraduate has not the breadth of view

of the seasoned practitioner. Probably the

results would be better if editorial expres-

sion were limited to questions of moment

in student life, to the co-operation possible

between the alumni and the college, and

similar topics. In news handling, too, the

best of them are weak, and the accounts of

student and department activities rather

discouraging to him who would keep in

touch with the technical department of his

alma mater through its engineering pub-

lication. Recently the "Cornell Civil Engi-

neer" covered itself with glory by getting

out a special souvenir number, reporting

the activities and papers of the first annual

Cornell good-roads week. The issue com-

bines the March and April numbers and

makes a book of 262 reading and 28 adver-

tising pages. It is a valuable volume for

the highway engineer and is a tribute to

the initiative and energy of the student

organization, the Association of Civil

Engineers of Cornell University, respon-

sible for it. The "Michigan Technic" also

made a departure recently that is worthy

of special commendation. Heretofore a

heavy technical magazine, it has now come
to appreciate that there is much news in the

engineering college, regarding the faculty,

the students, new equipment, experimental

and thesis work, etc., of interest to the

alumni. It has, therefore, expanded this

feature, giving it a human interest that is

sure to make new and numerous friends for

it among the engineering alumni of the

University of Michigan. Space does not

permit a word regarding some of the other

strong student engineering publications.

The two mentioned, however, should serve

to stimulate the weaker papers to adopt

higher standards. What Cornell and Mich-

igan have accomplished others can do, and

Reinforced-Concrete Slab Formulas

in New York Code

IN the proposed revision of the New York

building code, now being drafted by a

committee of the Board of Aldermen, the

preliminary draft of article 17, on fireproof

construction, contains the following pro-

posed method for the design of reinforced-

concrete slabs of a thickness limited to 1/18

of their span, and of a specified minimum

of 4 in.: "In determining the safe carry-

ing capacity of concrete-slab floor fillings

the gross load in pounds per square foot of

floor surface shall not exceed the product

of the depth in inches of the reinforcement

below the top of the slab, by the cross-sec-

tional area in square inches per foot of

width of the tensional steel, divided by the

square of the span in feet, all multiplied by

the following coefiicients: When cinder

concrete is used 14,000, if the reinforce-

ment is not continuous over the support;

18,000, if the reinforcement consists of rods

or other shapes securely hooked over or at-

tached to the supports, and 26,000, if the

reinforcement consists of steel fabric con-

tinuous over the support, and, when stone

concrete is used, 30,000 and 40,000 respec-

tively." In the same section it is stated

that unit stresses of 300 in cinder concrete

and 16,000 in the steel shall not be exceeded

when the design is based upon the "usual

methods of calculation."

The empirical coefficients here proposed

are based upon results of tests of floor slabs,

upon previously approved floor-slab con-

struction, and, in the case of cinder con-

crete, upon the tests reported by Harold

Perrine and George E. Strehan in a paper

in the "Proceedings" of the American So-

ciety of Civil Engineers for February, 1915.

A study of these formulas makes it evident

that they depart radically from usual prac-

tice in the design of floor slabs. They can

be expressed in the form w = K A d/ V.
In order to determine the value of the con-

stant k in the usual formula for bending,

M = w L'/k (in which fc is 8 for simple

beams, 10 for partially restrained beams,

and 12 for continuous beams) in terms of

the given constant K of the proposed code,

assume the effective depth at Vh d, use

16,000 for the stress in the steel and equate

resisting moment to bending moment.
There is obtained w = 1,167 k A d/V.
Therefore, fc = iir/1,167, and for the cases

given there results for cinder concrete, k =
12 for simple beams, 15.4 for partially re-

strained beams and 22.3 for restrainpd

beams. For stone concrete the values are

25.7 and 84.3 respectively.

While these relatively very low values for

equivalent bending moment may possibly be

justified by results of experiments, owing
principally to arching action of unknown
amount dependent directly upon the spac-

ing of beams (which should be limited in

the proposed revision), it is questioned

whether this radical departure from usual

conservative design is sufficiently justified

by scientific test data. There is obviously

no chance for the engineer who designs ac-

cording to usual methods using the allow-

able unit stresses to compete with the

builder or architect who uses the proposed

empirical formulas.

Exploiting John Jones, Laborer

IF OUR industrial problems are reduced

to their simplest terms, we will find that

an essential difficulty is to put the man in

touch with the job. At least this is the

conclusion, in substance, drawn by Leonora .

Z. Meder, commissioner of public welfare

for the city of Chicago, in her first semi-

annual report. In studying Chicago's labor

agencies, of the total of 1137 men studied,

100 were selected as being typical of the

entire number, and these, in turn, repre-

sented Chicago's huge army of seasonal

laborers.

The 100 men paid fees for 371 different

jobs or an average of 3.71 jobs each, one

man paying as high as $62.50 for jobs dur-

ing one season. The heavy inroads the

payment of these fees make on the earnings

of, John Jones, average laborer, may be

readily conceived when one stops to con-

sider the wages of $1.50 or $1.75 per day

paid unskilled labor last year for railroad

construction work. In this consideration

lost time, for which no pay was received,

but during which they were required to

pay board, must not be forgotten.

Most of the agencies deal with foreign

labor almost exclusively and with few ex-

ceptions, says Chicago's welfare commis-

sioner, they all declare they would rather

handle foreign labor than the so-called

"white labor"—native born workmen or

men from northern Europe. They say

that the "white" laborer is almost always

unreliable, that he will not stay at work,

that he refuses to board himself, and mis-

uses transportation. This may be true,

but the fact that white labor is not so

easily exploited may have a bearing on

the preference of the agencies.

The labor agents' arithmetic is said to

be something like this: If each man works

one year, then ten men for ten jobs at $10

apiece equals $100 in fees. If each man
works six months, then you have twenty

men for ten jobs at $10 apiece, which equals

$200 in fees. Moreover, according to the

philanthropic agent's way of thinking, he

is giving more men a chance to work.

The agencies dealing with clerical and

skilled labor are also touched on in the re-

port. While the complaints are not so nu-

merous against this class of agencies, some
of them employ tactics which can hardly

be said to be fair. For instance, the agency

inserts an advertisement in a paper, and

secures a number of applications when it

has only a few positions at its disposal.

As each application must be accompanied

by a registration fee which need not be

returned for 30 days, it is quite a burden

to the applicants, as it ties up their money
when they need it most.

All employers agree that a free employ-

ment agency does a good work if it is prop-

erly conducted. A man's labor is often-

times his only valuable possession and the
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State should protect it, not only because

it is better equipped to do this work than

private parties but because it has the con-

fidence of both employer and employee.

England and Germany have tried gov-

ernment regulation and found it success-

ful. What will come of our experiment

under the Department of Labor only time

can tell.

The labor problem has long been a serious

one and engineers and contractors would

do well, as opportunity is afforded, to exer-

cise their influence in favor of plans that

will protect the men, particularly the un-

skilled, and thus make smoother the way
that, at best, is none too easy.

Commission vs. Single-Headed

Departmental Control

THE recommendations made by the com-
mittee of engineers to the New York

Constitutional Convention (see Engineering
Record, May 1, 1915, page 561) have, with
one exception, met with general approval, if

one is to judge by the favorable comments
and the absence of adverse criticism. The
exception is to the recommendation that the
Department of Engineering and Public

Works, to have charge of all engineering
functions of the State, be under a three-

headed commission. The objection comes
not to the consolidation of engineering
bureaus and departments now widely scat-

tered, but to commission rather than single-

headed control. The opposition to the
recommendation, too, is not, apparently,

from any great number of engineers. Be-
sides the societies originally represented on
the committee, the Rochester Engineering
Society has recommended the same form of

organization, while the Albany Society of

Civil Engineers has not stipulated the type
of head for the new department, other than
that he must be an engineer or that the

majority must be engineers if a commission
is to have charge.

It is patent that the committee of engi-

neers making the recommendations first re-

ferred to gave most careful consideration

to the form of organization for this consoli-

dated department, and while many of the

members favored, theoretically, a single

head, it was felt that with New York politics

as they are, continuity of policy or personnel
was impossible with such an organization.

So important was consistency of policy

deemed that unanimously the committee
agreed upon the three-headed commission,
so organized that each Governor would ap-

point only one member. It is recognized, of

course, that with this form of organization

the department would not be as responsive

to the Governor as under a single head ap-

appointed by that executive, and, in this

respect, the recommendation runs counter
to the "short ballot" theory, which the com-
mittee has endorsed and which bids fair to

receive the approval of the convention. In-

dividual cases, however, must be judged by
controlling circumstances and when, as has
been found in New York, political conditions
are not such as to favor efficient administra-
tion, theory must yield to the greater wi.s-

dom of experience. Furthermore, it is

patent that the Governor's influence will be
felt. He will have one appointee on the

commission, while at all times he will have
the privilege of making such investigations

into the operation of the department as he
may desire.

Engineers will be well advised to stand
back of the recommendation of the com-
mittee as made. If adopted it should result

in a steadying influence missing in at least

some of the engineering departments of

New York State at the present time.

Another Field for Sanitary Engineers

NEW FIELDS are daily opening up for

the general practising engineer. Pub-
lic-utility commissions have been absorbing
large numbers of men, especially for valua-

tion work, and the city-manager form of

government offers new opportunities. The
sanitary engineer, however, has seen no

particularly new fields of activity for some
time. Recently he has become identified

with county officials, and it is, therefore,

with some degree of satisfaction that this

journal records the receipt of the first

annual report of the department of sani-

tary engineering in Lucas County, Ohio,

in which Toledo is situated. As the office

was established to render public service in

a new field, a brief history of its develop-

ment seems pertinent, particularly since

there are other counties with large popu-
lations outside of incorporated limits but
with problems too local to be handled by
State board of health officials.

In Lucas County, 50,000 of the 70,000

rural population live in the immediate
vicinity of Toledo. This community, one-

quarter of the size of the incorporated city,

grew up outside the jurisdiction of any
municipality, but because of the scattered

area covered, could not be incorporated as

a single municipality, and there was no
recognized method of procedure whereby
public improvements could be secured

through public action. State laws required

the abatement of aggravated sanitary con-

ditions without providing a mode of pro-

cedure. Study of the individual cases

showed the necessity for a comprehensive
scheme for all future sewers.

State laws, passed in 1913, empowered
the county commissioners to establish

sewer districts outside of incorporated

cities, to build and to maintain sewers and
disposal plants. Supervision by a sanitary

engineering department was also specifi-

cally provided for. While the commission-
ers may proceed of their own volition,

all action thus far taken in Lucas County
has been the result of petition. Moreover
there are on file more petitions than can

be cared for. In fact, the only serious

complaint is that the department is unable

to do more. So far six districts have been

formed. Plans have been prepared and
construction carried out for four storm-

water drains and nine sanitary sewers,

totaling about 20 miles, while three disposal

plants have been designed.

Of .special interest in connection with

this development is the provision in the law

for maintenance. This point should not be

overlooked by any State empowering county
commissioners to build sewers and disposal

plants, for construction funds are thrown
away if operating expenses are not provided
for. Engineers who live in suburban dis-

tricts can render a definite service to their

fellow citizens by pointing out the possl-

yiities of co-operative effort in thus ob-
taining desired improvements which other-

wise would be unattainable.

The Way to Professional Success

IN the article of Mr. Bunnell in the last

issue of this journal and in the abstract
of the address by Professor Baker in this
issue, page 722, the Engineering Record be-
lieves it has published two most excellent

commencement addresses. In fact, it doubts
whether any better guides for the young
engineer will be given them in the addresses
which will be delivered the country over
during the next two weeks. The papers
in question, too, were not intended by their
authors as commencement speeches, but no
one can read their clear statements of the
essentials of professional success without
feeling that their words may well form a
guide to the engineer throughout his life's

work. Further, they are not prosy papers.
Short, to the point, they will be heeded by
the active, bright-eyed young men already
out of college and about to be graduated,
on whom America's engineering future will

rest.

Both men emphasize most strongly the
need for broadening one's horizon, of pre-
paring one's self for the largest places by
being posted not on design solely, nor on
construction, but on both of these phases
of engineering and, in addition, on the
economics which must form the groundwork
of all successful engineering enterprises.

The burden of Mr. Bunnell's argument is

that the school cannot give the individual

the whole training necessary for success.

This is obvious. Not only are the special-

ties too diverse to be covered by the school

work, but the standards of professional life

are so different from those of the college

that the latter can never hope that its train-

ing will supplant experience. Mr. Bunnell
rightly concludes, therefore, that since the
school cannot give the individual all the
training he needs, the individual must se-

cure it of his own initiative after school

days are over.

He places especial emphasis, too, upon
the necessity for considering the engineer's

first work as an apprenticeship, a broader

schooling which should fit the young man
to select more intelligently the road along

which he is to travel to professional suc-

cess. Therefore, his strong urging that the

greatest care be exercised in selecting the

first position. In these dull times, of course,

the choice may be restricted.

Professor Baker, equally insistent upon
clear appreciation of the many sides of en-

gineering, including its financing and its

other economic problems, points to the need

of a knowledge of affairs if the individual is

to attain a rounded development.

Most heartily will the readers of the Engi-

neering Record say "Amen" to these views.
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New Field for Railway Electrification Has Been Developed

by the Norfolk ^ Western
Electric Power on Short Mountain Section Decided Upon Primarily for Assembling Coal

Cars from Sidings All Along Route—Sharp Curves Complicate Overhead Catenary System

ANEW FIELD for railway electrification

has been developed by the Norfolk &
Western Railway on the 30-mile mountain

section in West Virginia between Blue-

field and Vivian. Originally railway elec-

trification was regarded as an urban prop-

osition, to eliminate the smoke nuisance

and facilitate rapid suburban service. The

decision of the Chicago, Milwaukee & St.

Paul Railway to electrify a long mountain

dhision in Montana marked the acceptance

of electric power as

a means of econo-

mizing in the move-

ment of tonnage

freight up heavy

grades in rugged

country. The Nor-

folk & Western elec-

trification takes still

another step, the

primar>' purpose of

the improvement,

which covers a short

mountain section,

being to expedite

the collecting of coal

cars from mine sid-

ings all along the

route and transport-

ing them up steep

grades to the classi-

fication yards at

Bluefield. The steam
locomotive remains

in service on the di-

vision for the haul-

ing of heavy through

freight and passen-

ger trains, but the

second and third helper engines heretofore

required are replaced by single electric

locomotives. Several innovations have been

introduced in the Norfolk & Western work,

the chief of which are the use of single-

phase, three-phase locomotives which take

single-phase power from the overhead trol-

ley system and convert it to three-phase

power for the induction motors, and a

catenary system carefully designed and
adapted to curves as sharp as 12 deg.

The electrified section, known as the Elk-

horn grade, is located on the main line in

the southern part of West Virginia, about
103 miles west of Roanoke, and extends

from Bluefield to Vivian, a distance of

about 30 miles. The section is double-

tracked throughout, except in the Elkhorn
tunnel, which is single-track, and is 3000
ft. long. There is also a large amount of

third track, passing sidings, yard trackage

and branches into the coal workings. The
grades are heavy, running as high as 2

per cent on the 15-mile climb from Vivian

to Elkhorn tunnel. Fully 60 per cent of

the line is on curves.

New Use for Electric Service

As previously stated, the electrification

of this section is primarily for the purpose

of assembling from the mines, sidings and
yards in the coal fields the entire eastbound

coal tonnage and transporting it up the

grade and over the summit to the classifica-

tion yard at Bluefield, the division point

of the railway. From Bluefield, after

classification, it is shipped east to the vari-

ous destination points, chiefly to the com-

pany's tidewater terminal at Lamberts

Point, near Norfolk. All of the company's

coal traffic originates west of Bluefield, and

while much of it goes west, the easterly

shipments are very heavy and constitute

the chief loads handled electrically.

TWO-UNIT ELECTRIC LOCOMOTIVES HAVE TOTAL WEIGHT OF 270 TONS

Throughout the coal fields there are numer-
ous colliery sidings, and the electric ser-

vice includes the collection of loaded cars

or trains from these sidings on the east-

bound trip and the delivery of empties on
the return trip. Thus the electrified sec-

tion is practically a local switching and
short-haul division between the coal fields

and Bluefield, operated to a large extent

independently of the other traffic on the

main division. In addition to this heavy
coal tonnage there is the through merchan-
dise freight and passenger traffic over the

division, which is still handled by steam
road engines, assisted by electric engines

used as pushers.

The trains can be despatched at fairly

uniform intervals throughout the day, and
thus desirable loading conditions on the

power system are obtained and at the same
time the full service is handled with a mod-
erate number of locomotives, each makir.g

a number of round trips per day. The elec-

trification materially reduces the time re-

quired to handle trains and provides a more
economical and efficient service over the

heavy grades. The heavy freight trains

are handled at running speeds up the grade
of 14 miles per hour as compared with
about 7% miles per hour under the old

steam operation, and a further saving in

time is effected by the elimination of the
delays formerly occasioned by trains oc-

cupying the track, while engines took on

coal and water, one at a time, at the sev-

eral coal and water stations on the grade.

The tonnage coal trains weigh 3250 tons

and were formerly handled by three steam
locomotives; two of these, a road engine

and a helper, one at each end of the train,

were used over the entire section, and a

third, at the rear, served as a pusher up
the 1.5 and 2 per cent grades to the Elk-

horn tunnel. The steam engines were of

the heavy Mallet
type. Under the
electric operation a
single road engine is

used over the divi-

sion and a second
electric engine is

used as a pusher up
the heaviest grades.

One electric locomo-
tive thus takes the

place of two Mallets,

and handles the
train at approxi-

mately double the

steam speed. On 0.4

per cent grades the
speed of the electric

locomotives is 28
miles per hour.

Single-Phase
Three-Phase

Power

The electrical in-

stallation has been
laid out and the

power plant, loco-

motives and other

equipment have been provided for handling

twenty tonnage trains, or 65,000 tons per

day eastbound, and ample provision has

been made for additional traffic and exten-

sion when required. At present about

twelve of these tonnage trains are handled.

Power is generated, transmitted and dis-

tributed single-phase at 25 cycles and col-

lected from the overhead catenary trolley

contact system at 11,000 volts. By means
of the phase converters, which, in connec-

tion with the main stepdown transformers
on the locomotives, transform the single-

phase power of the trolley to three-phase

power for use in the induction motors, the

advantages of high-voltage single-phase

distribution and three-phase induction

motors for heavy mountain tractions are

both secured. The system also permits

electric braking, which holds trains at con-

stant speed on descending grades, and re-

turns energy to the line.

Locomotives

Twelve 270-ton Baldwin-Westinghouse
locomotives, each consisting of two 135-ton

units or halves, with an articulated connec-

tion, handle the traffic. The complete loco-

motive is 105 ft. 8 in. long over all, and has

a driving-wheel base of 83 ft. 10 in. The
overall width is 11 ft. 6^4 in., the height

to the top of is 14 ft. 9 in., and the height

to locked pantagraph, 16 ft. The driving
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IN YARDS CROSS-CATENARY SYSTEMS CARRY THE LONGITUDINAL WIRES

wheels are 62 in. in diameter. The weight
on drivers is 220 tons. The locomotives are

designed for the two speeds, 14 and 28
miles per hour. The maximum guaranteed
accelerating tractive effort for a locomotive

on heavy grade is 133,000 lb. The approx-
imate maximum guaranteed horsepower de-

veloped by the motors is 5000 on heavy
grades and 6700 on 0.4 per cent grades.

On tests and in service the locomotives

have developed a drawbar pull consider-

ably in excess of the guaranteed maximum,
the highest record with the dynamometer
car being 180,000 lb.

The power station is located at Blue-

stone, about 11 miles west of Bluefield,

mainly for the reason that this is almost
the only available source of water for boiler

feed and condensing purposes in the dis-

trict. The power station is of the usual

type, using steam boilers and steam tur-

bines as the prime movers. The station

has an installed capacity of 30,000 kw.
High tension power is transmitted at 44,000

volts, 25 cycles, single-phase. The wires

are carried on the catenary supports ex-

cept at the tunnels, where the line goes
over ground over the summit. There are

five transformer substations, having an
aggregate installed capacity of 28,000 kva
in 44,000/1 1,000-volt single-phase step-

down transformers. Shops for the electric

equipment have also been built at Blue-

stone.

Catenary System

Reliability of service and low cost of

maintenance were the two main objectives

in the design of the catenary line construc-

tion. An effort was made to secure the

maximum degree of flexibility and free-

dom from hard spots at the contact wires
so as to avoid rapid deterioration and fre-

quent breakings and failures, and a special

effort was also made to provide the high-
est type of installation so as to avoid in-

terruptions to service due to installation

breakdowns. In designing the supporting
structures an effort was made to secure a
neat and attractive appearing structure
that would not interfere with the view of

signals and would present the least surface
for corrosion and minimize the cost of

painting and repairs as well as the first

cost of installation. The system has there-

fore taken the form of a single catenary
with an auxiliary messenger wire above the

trolley, one main hanger being provided
for every two intermediate connections be-

tween auxiliaries and trolleys on tangents.

On curves the angularity of the hangers
provided the necessary flexibility, the aux-
iliary messenger and trolley wire being
connected to the hanger at the same point.

The principle of providing more than one
insulator between live parts and ground
has been adopted, and suspension insula-

tors are used throughout as being the least

liable to fail due to transverse stresses.

Care has also been taken to guard against

failure due to unequal expansion and con-

traction resulting from temperature
changes. For the main line tracks three

suspension insulators are connected in

series so that the failure of one or even

two at any point will not result in the com-
plete breakdown of the insulation and in-

terrupt the service. For the yard tracks

and siding two such insulators are used.

Supporting Structures

The line supports are light bridges made
of tubular poles and Bethlehem H-section

cross beams, and the structures are guyed
on the outside of curves to resist the curve

pull by means of two heavy guy rods se-

cured in concrete anchorages. At signal

bridges the signals and catenary system
are supported on structural bridges which
consist of latticed posts carrying shallow

plate girders which form as little obstruc-

tion to the view of signals as possible and
are easily painted and maintained. The
same type of bridge is used on curves

where it is impossible to provide guides at

the outside of the curve. . In yards, as

shown in one of the illustrations, an over-

head cross catenary cable is used to sup-

port the longitudinal catenary wires of a
large number of tracks.

Nominally the catenary supporting struc-

tures are 800 ft. apart on tangent tracks

and somewhat closer together on curves,

depending on the degree of curvature and
whether or not intermediate "pull-off"

poles are used between adjacent supporting
structures. After the theoretically desir-

able locations for structures are deter-

mined, many adjustments and compromises
in locations have to be made on account of

existing structures, station platforms,

property, bridges and signals.

Conditions Met in Overhead System

In this installation it was necessary to

hold a trolley wire at a uniform height of

24 ft. above the top of the rails in such a
location that it would not vary horizontally

more than 12 in. from the center of the

rails, and that the bottom of the wire
would present an unbroken level surface on
which the pantagraph shoe would ride

smoothly. With the structure supported

only every 200 or 300 ft. the temperature
ranging from 110 to minus 10 deg. Fahr.

will change the stresses from almost zero

to close to the elastic limit, and in addi-

XilREE prevailing TYPES OF CATENARY SUPPORT ON MAIN TRACK

In the middle ground the light frame most used : in the bacltground several heavier frames carrying
signals as well as the catenary system ; in the foreground a pull-oft pole. Note the inclmatlon and warp-
ing of the system.
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tion to this wind and sleet loads must be

reckoned with, the system must be insu-

lated for a potential of 11.000 volts to

ground under all atmospheric conditions,

and the wires over one track must be in-

sulated from the wires over all other

tracks.

Arrangement on Tangents

Over tangent tracks a steel casting at-

tached to the horizontal member of the

supporting structure supports three insula-

tors, each good for a working voltage of

11,000 volts. To the bottom insulator is

attached a malleable iron casting which

supports and clamps the messenger wire.

This has ample bearing for the wire and

has arcing horns so that should an insula-

tor fail the arc would probably be from

the casting instead of from the wire. The
messenger wire is ^^-in. galvanized steel

stranded cable with a breaking value ex-

ceeding 30,000 lb. Its nominal sag is 5 ft.

in a 300-ft. span. At 30-ft. intervals along

this wire are bent clips which hold the

hanger straps. These straps vary in

length according to their position on the

messenger, and at the bottoms are trolley

clips which, however, on tangent track do

not grip the contact wire, but hold an

auxiliar>' messenger wire. From the auxil-

iar>' messenger wire the trolley wire is sup-

ported by clips placed 15 ft. apart, so lo-

cated that they are equal distances from

the hangers.

Warped System on Curves

Where the track is curved, as in the

largest part of the work, the trolley wire

must also be curved so that it approximates

the track curvature. The system has been

designed within such limits that the con-

tact wire may be 12 in. off the center line of

track in one direction at the bridges or

points of support, and 6 in. off the center

line of track in the other direction at the

center of the span. This allows the trolley

curvature to be less than the track curva-

ture. In this connection account must be

taken of the superelevation of the outer

rail of the curve, which throws the center

of the pantagraph in so that the curve

which the trolley must approximate is not

vertically over the center of the track, and

must be carefully calculated.

On such curved track the catenary sys-

tem, instead of lying in a vertical plane as

over tangent track, lies in an inclined

plane which is warped until the trolley

curvature approaches the track curvature.

The insulators respond to the curve over

the system and hang at a definite angle de-

pending on the curvature. The hangers on

curves are 15 ft. apart and the clips at the

bottom hold both the auxiliary messenger

and the contact or trolley wire. This is

essential, since unless held vertically below

the auxiliary messenger the curve pull of

the contact wire would draw it up to the

same level as the auxiliary messenger.

This holding of both wires by the same
clips at the end of the hangers does not,

however, result in hard spots in the trol-

ley. Since all hangers lie at an angle to

the horizontal and the whole system is

sufficiently free to move vertically, under
the slight upward pressure of the panta-

graph, smooth riding is insured.

The amount of trolley curvature that can

be obtained with a fixed distance between
points of support, that is, for a definite

span, is limited by the practical length of

hangers and by the amount the point of
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attachment of insulators on the bridge can

be offset from the center line of the track.

Pull-Off Poles

In order to avoid an uneconomically close

spacing of structures on the high track

curves one and sometimes two pull-off poles

are used between bridges. These pull-off

poles are single tubular steel poles set in

concrete foundations and having single

guys of the same type as used on the

catenary bridges. A wire strand from the

top of these poles and insulated from it

by three insulators is fastened to both mes-

senger and contact wire and serves to bend

the plane of the catenary system. The use

of such poles and a similar pulling off or

bending of the plane of the catenary by

means of pull-off strands at the bridges

permits a much greater distance between
points of support than would otherwise be

the case.

One of the illustrations shows plainly the

standard light support for ordinary main-

line use in the middle ground, a heavier

support of structural steel for carrying

signals as well as the catenary system in

the background, and a pull-off pole in the

foreground.

In the yards, as previously stated, cross

catenary systems replace the steel bridges.

Two instead of three insulators are used

between live wires and grounded struc-

tures, and the auxiliary messenger wire is

omitted, this giving a smooth enough con-

tact for speeds of 14 miles per hour or

less.

In the Elkhorn tunnel, which is single-

tracked, 3000 ft. long, and only 14 ft. wide
at the springing line and 19 ft. 3 in. high
at the top of the arch, special construction

was necessary. After extended experi-

ments in insulators and arrangements of

same a system was adopted which has per-

formed satisfactorily.

The layout and design of the entire in-

stallation was worked out by Gibbs & Hill,

engineers for the company. All construc-

tion work except the power house and sec-

tion buildings and some of the power-sta-
tion equipment was carried out by a spe-

cially organized railroad force under the
supervision of the engineers.
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large leakage under a head as low as 15 ft.

It was discovered that, contrary to instruc-

tions, unsifted cement had been used. The
secondary-joint coats were ordered cut out

and replaced with sifted cement. No seri-

ous leakage thereafter developed, though

the maximum head is 93 ft.

A Cement Pipe Joint

JOINTS in concrete pipe made by the

Lock Joint Pipe Company and used under
pressure are sealed by placing over the
joint a 3/16-in. mortar coat troweled on
hard after the 1:1 cement mortar of the
joint proper has been allowed to set. The
final coat is neat, made with cement sifted

through a 200-mesh sieve. The theory of
this final mortar coat is that the larger
volume of cement mortar in the main joint

will contract on setting and pull away from
one of the two ends of the pipe which it

connects, thus, allowing a passageway for
water under pressure. When the "second-
ary joint," as it is termed, is applied this

fine crack is sealed. In order that the
inside of the pipe may be smooth a recess

3/16-in. deep is left in the ends of the pipe
at the inside surface. The method, which
has been patented by the company, has
been used, without leakage, on test pipe
carrying a pressure of 95 lb. to the square
inch. On the Sooke Lake pipe line for Vic-
toria, B. C. (described in the Engineering
Record Feb. 21, 1914, page 226), one of
the first inverted siphons tested showed

Architects Must Be Regis-

tered in New York
Law, However, Does not Contain Any Express

Provision Discriminating Against Structural

Engineers, as in Illinois

ARCHITECTS practising in New York
State must now be registered, the last

Legislature having passed a registration

law which has been approved by the Gov-

ernor. The statute, however, does not con-

tain any definition or express provision

which would discriminate against struc-

tural engineers, as does the Illinois law.

The question whether a structural engineer

who designs, say, a power house, would be

practising architecture, might come up, for

the law covers the "practice of architec-

ture." If those entrusted with the enforce-

ment of the law should decide that the de-

sign of such a structure involves the "prac-

tice of architecture," the same situation

that has become so acute in Illinois might
be found in New York State.

Provisions of Law

Under the new statute those engaged in

the practice of architecture "under the title

of architect" before the law took effect

may secure a certificate by presenting sat-

isfactory evidence to the board of exam-
iners and paying the required fee. The
applicant, however, must have been en-

gaged in practice for two years prior to

the date when the law took effect, or, if in

practice on his own account or as a mem-
ber of a reputable firm, one year.

The board of examiners is to be composed
of five architects who have been in active

practice in the State of New York for not

less than ten years. The members of the

board will be appointed by the regents of

the University of the State of New York.

Qualifications

Applicants must be 21 years of age and
of good moral character. They must have

completed satisfactorily such courses in

mathematics, history and one modern lan-

guage as are included in the first two years

in an approved institution conferring the

degree of bachelor of arts. In addition they

must have had at least five years' practi-

cable experience. Those, however, who
have been graduated from a recognized

architectural college or school need have
but three years' practical experience.

Architects from States having standards

of qualifications for registration at least

equal to those of New York State may be

registered in New York without examina-
tion.

The fee for examination or certificate of

registration is to be $25. Copy of the cer-

tificate must be filed with the clerk of the

county in which the registered architect

resides or maintains a place of business.

Violation of the article is punishable for

the first offence by a fine of not less than

$50 and not more than $100, and for a sub-

sequent offence by a fine of not less than

$200 or more than $500 or imprisonment
for not more than one year, or both.
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Reinforced-Concrete Structure at Austin, Texas,

Replaces Dam W^hich Failed
Part II—Which Describes the Departures from Customary

Hollow-Dam Design, and the Crest and Sluice Gates

THE total length of dam and corewall is

1535 ft., of which 1091 ft. is spillway,

124 ft. bulkheads, and 300 ft. corewall. A
typical section of the new portion of the

dam is shown on page 708. At a point about

2V2 ft. above low water level, the back slope

ends, intersecting a narrow horizontal

bench. The object of the bench is to allow

flow of water through any completed sec-

tion of the dam during construction, the

flat horizontal slab, which runs the entire

length of the dam, being omitted until the

completion of the work. During construc-

nary parabolic formula, and this gives a
certain distance, measured horizontally,

from the crest of the spillway down to its

toe. As shown in the typical section, the
spillway was designed in accordance with
the usual method, and the sloping deck
made to intersect it at some 25 ft. further
downstream and 6 ft. lower vertically than
in the customary design. By this method
a proper length of theoretically designed
spillway was made available, as well as an
inclined deck of substantially the total

height up to the spillway, and, at the same

OPERATING CYLINDERS OF SLUICE GATES ARE ALWAYS SUBMERGED

tion the total flow of the river was nor-

mally taken through the sluice gates in the

bottom of the dam, but in the case of floods

the openings through the horizontal bench,

together with the area afforded by the sluice

gates, would usually take care of the whole
river flow without an elevation in the water
level of more than 4 to 6 ft.

The supporting walls are both longi-

tudinal and transverse. The longitudinal
walls are inclined, so that they form an
angle of nearly 90 deg. with the upstream
deck. The slope is such that the resultant

of the forces which they resist, made up
of the water pressure acting against the
surface of the deck and the gravity com-
ponent of the deck and the walls themselves,
has the same direction as that of the longi-

tudinal walls.

Reducing Width of Dam
Owing to the difficult character of the

foundation, as has previously been stated,

it was desirable to make the distance
through the bottom of the dam, measured
from upstream to downstream side, as short
as possible. In the usual form of design
the inclined deck goes up to the elevation of
the crest of the dam, where it joins with
the spillway. The form of the spillway is

determined by the application of the ordi-

time, the length through the dam from
front to back was reduced about 25 ft.,

diminishing in like proportion the length

of the transverse walls, the length of each

transverse wall foundation, and eliminating

one longitudinal wall. While the saving in

material and labor, due to this form of

design for a given factor of safety, was
greatly reduced by the adoption of this de-

.

sign, the cost of the form work was in-

creased so that the net saving effected,

though considerable, was not so great as

would at first appear.

All the concrete used for making the

deck and cutoff wall was rendered water-
proof by an admixture of hydrated lime, in

the proportion of 8 to 10 per cent (by

weight) of the cement, the proportion being

varied with variations in the voids in the

aggreg.'-te. This has proved to be thor-

oughly satisfactory, as were also the tests

made prior to its adoption.

Expansion Joints

An ample number of expansion joints

(at every fifth panel) is provided. The ex-

pansion panels have both the upstream deck

and the spillway entirely separated from
the adjacent portions of deck and spillway

on either side. The joint is made of a

1/2 X 8-in. Ingot-iron plate. One-half the

width of the strip, 4 in., is cast into the
concrete of the abutting edge of a standard
panel. The end of the slab, together with
the projecting iron, is painted over with a
heavy coat of asphalt. The expansion
panel is then cast so that its edge abuts
against the edge of the slab of the standard
panel.

Since its construction the dam has been
subjected to temperatures varying from 32
to 90 deg., and these expansion joints have
proved thoroughly satisfactory. Before
construction was quite completed and when
the whole of the dam was still exposed to

the sun and atmospheric conditions, it was
possible to see the space between the abut-
ting ends of the panels at expansion joints

change more than ^4 in. in a few hours.

Crest Gates

The crest gates, 15 ft. high on the con-

crete section, are made with a structural-

steel framework ; the lower portion is filled

with concrete, while the upper part is cov-

ered with creosoted yellow pine. The thick-

ness of the gate is 1 ft. There are twenty-
eight large gates and twenty-six small ones,

making a total of 1091 ft. of spillway.

These gates turn about rockers or bascules,

which are fastened into the piers at either

end of the gate. The large gates, which
are placed on the low section of the dam,
have, in addition, a middle bascule to sup-

port the middle and take the heavy water
pressure, due to the great size of the indi-

vidual gates. These large gates are, of

course, continuous from pier to pier, and
the middle bascule is placed on a low pier

built entirely in the rear of the gate, the

bascule projecting forward so that a por-

tion of the rear surface of the gate rests

against it. When the gates are vertical and
the water is at normal height, the center of

pressure coincides in elevation with the

point of support on the bascule curve.

When the water rises above the normal
level, the center of pressure likewise rises,

and there then exists a net moment to cause

the gate to overturn. As overturning

begins, the moment to cause it increases,

due to the diminution in pressure on the

lower part. This increase in overturning

moment is compensated for by the fact that

the gate turning around the bascule is con-

tinuously changing its point of support, this

point moving from a position at one-third

the height of the gate to one very near the

middle of the gate when it is, finally, in a

horizontal position. In order to prevent

the gates from leaving the bascules and
being pushed downstream, guide pins are

placed at either end of the gate, which pins

operate in curved channels of cast iron, set

into the concrete faces of the piers. In the

case of the large gates, the water reaches

an elevation of 65 ft. 9 in. before over-

turning takes place. The bottom of the

gate, when horizontal, is 5 ft. 4 in. above

the crest.

The small gates, which are 6 ft. in height,

overturn when the depth of water is 85 ft.

4 in., or when the water is 5 ft. 4 in. in

depth over the crest. These small gates,

therefore, overturn before the large ones

do, and, usually, the operation of the small

gates gives more than ample discharge over

the spillway to take care of normal river

flow. Only in case of flood will the large

gates open.

When the level of the water in the lake

sinks sufficiently, these gates automatically

close. This is effected by the counter-

weighting provided by the concrete filling
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in the bottom of the gates, so that the center

of gravity of the gates is near the bottom,
and there is a continual tendency for grav-
ity to restore them to their normal, vertical

position. The small gates close when the
water has sunk to 63 ft. 10 in., or when
the level of the lake has dropped some 14
in. below normal. The large gates close at

a water elevation of 64 ft. 8 in., or when
the level of the lake has fallen to 4 in.

below normal.

Operation

These gates have not only operated in a
thoroughly satisfactory manner, but have
passed one heavy flood, together with some
fifty or sixty acres of driftwood that came
down the river and accumulated in the lake
prior to the full opening of the gates. In
this latter respect their performance is re-
markable. When one of the large gates
opens and 14 ft. of water begins to pass
over the crest, the volume and velocity of
discharge carry large trees through the
space between the piers and over the upper
surface of the gates. When the spread of
the branches is greater than the openings
between the piers, the force of the water
breaks off the limbs and carries the broken
trees through without difficulty.

With the use of these gates the lake level
undergoes no substantial change between
the lowest and highest river stages, the
minimum level being about 14 'n. below
normal and the maximum for hea.y floods
not more than 34 in. above normal.

Sluice Gates

There are eight sluice gates, set in pairs,
each discharging into its own tunnel, the
two then merging into one. The gates are
each 5 X 6 ft. in size and are operated by
pistons, the working fluid being oil under
a pressure of 750 lb. per square inch. The
cylinders are 12% in. in inside diameter
and the pistons have a 78-in. stroke.
The main discharge channel is 18 ft. wide

and approximately 14 ft. high. The total
area is 250 sq. ft., while the area of the
openings of the two sluice gates is only 30
sq. ft. each, or 60 ft. for the two. The
velocity through the sluice gates will be
about 60 ft. per second, while the velocity
through the main channel will be less than
15 ft. per second.

It is to be noted that the cylinders are
placed on the deck of the dam instead of in-
side, as is customary. In this way the
cylinders could be placed much nearer the
sluice gates than if they were inside the

dam, and the sluice gates outside. This

shortens the piston rod, and thus a smaller

rod may be used. This means that the size

of the cylinder may be somewhat reduced.

Furthermore, the saving in concrete and
form work amounted to some $5000.

Moreover, not having any inset made in it,

the dam is stronger than it would other-

wise be.

This method of installation has the ap-

parent objection that the cylinders cannot
be inspected or repaired, as they are nor-

mally under 60 ft. of water. This objec-

tion, the designers feel, is an academic one.

The extent of operation of these gates will

never be sufficient, in many years, for the
element of wear to have any bearing on the

subject. An ordinary Corliss engine, in

two hours, will make more strokes than
these cylinders will in fifty years. Metallic

packing is provided so that it is permanent
and not subject to deterioration with time,

as most organic sub-
stances would be. The
pistons are of bronze, so
that there is no danger of

them sticking or rusting
to the interior of the cyl-

inders, and this is fur-

ther prevented by the cyl-

inders being constantly
filled with oil.

Method of Operation

A Deane triplex pres-
sure pump, having a ca-
pacity of 40 gal. per min-
ute under a pressure of
850 lb. per square inch, is

installed in the power
station and driven by a
Western Electric induc-
tion motor, belted to the
pump. A pressure by-
pass is provided, so that
the pump can work contin-

uously when the gates are being operated.

Any excess pumpage will pass from the dis-

charge to the suc^^'on pipe, the bypass valve

between the • two opening when the pre-

determined pressure for which i* is set has
been reached. The high-pressure service

pipe and the low-pressure pipe for return

of oil to the suction side of the pump run
from the power house into the dam and
pass along the side of the walkway through
the dam, these two pipes forming two of

the three railings on one side of the walk-
way. At each of the branch pipe connec-

tions to the gate cylinders is placed a spe-

cially designed high-pressure four-way
valve, and the movement of the valve ad-
mits the oil, under pressure, to one end or
the other of the operating cylinder it con-
trols, thereby opening or closing the gate.

In order to determine the position of

the gates an indicator is provided on each.

It consists of a section of %-in. copper
wire cable attached to the gate, passing a
short distance up the deck, then through a
1-in. pipe in the deck into the inside of
the dam. A stuffing box is provided, so
that there is no leakage. On the inside
end of the cable is hung a weight of con-
crete of about 75 lb. Adjacent to the verti-

cal path of the weight is placed a gage
having the gate positions marked on it.

The gates themselves are heavy slabs of
cast iron, about 11/2 in. thick, 5 ft. 8 in.

wide by 6 ft. 8 in. long. Heavy ribs are
cast at intervals on the outer surface of
this gate, tapering from 4 in. high at the
end to 714 in. high at the middle, the thick-
ness of the ribs being 11/2 in. The spacing
of the ribs is 12 in. Each gate slides on
a heavy, cast-iron frame, set into the con-
crete. The upper side of the gate frame
and the under face of the gate are both
lined with bronze strips 2 in. wide by %
in. thick. These gates have been operated
a number of times under varying depths

BoseoTRql^ l^3't

spectal design of crest used to shorten width of dam
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of water and have proved satisfactory. The
gates and frames were built by the Alamo
Iron Works, of San Antonio, Texas, while

the cylinders with their pistons, and the

four-way operating valves were made from

special designs by the Tips Foundry &
Machine Works, of Austin.

Part HI, which will describe the hydro-
electric plant, will be published in the next
issue.

Recommend Filtering Chicago Water and
Progressive Disposal of Sewage

George A. Soper, John D. Watson and A. J. Martin in Comprehensive Report

Conclude Chicago Sanitary Policy Is in Arrested State of Development

THAT the means now followed by Chi-

cago in getting rid of its sewage and
protecting its drinking water are not sat-

isfactory, and. cannot be made so without
radical changes of policy and procedure, is

the opinion reached after a year's study of

this problem by a board of experts and
expressed in an exhaustive report to the

Chicago Real Estate Board. The experts

are Dr. George A. Soper, formerly presi-

dent of the Metropolitan Sewerage Commis-
sion of New York; John D. Watson, chief

engineer of the extensive sewage disposal

works of Birmingham, England, and Major
Arthur J. Martin, consulting engineer, of

London, and the author of a standard book
of reference on sewage.

It is declared by the experts to be wrong
jn principle and in practice to use the un-
purified lake water for drinking purposes,
to discharge the crude sewage and foul in-

dustrial wastes into the open waterways
which flow through the city and to flush

this filthy material into the Illinois valley.

In spite of the $64,000,000 which has
been spent for the disposal of the sewage,
the Chicago River is now in such a state

as to give rise to serious nuisance in places,

and the discharge of the filth through the
Drainage Canal has made impossible a
wholesome state of the Desplaines and Illi-

nois Rivers for 100 miles from Chicago.

People Unaware of Conditions

The experts found very few persons in

Chicago, who seemed to be aware of the
conditions in the naturally beautiful and
populous Illinois valley, as shown by the
inspections which they made and by the
records of various other scientific investi-

gators. By sending the filth which for-

merly stagnated in the Chicago River down
into the valley, the nuisance-producing ma-
terial has been transferred from one place
to another, but it has not been disposed of
in the sanitary sense. For many miles the
river water is not fit to drink, nor to wash
in, nor to water stock, nor for many other
domestic, agricultural and industrial uses
of a normal river. The water is discolored,

malodorous, poisonous. Fish die in it ; the
thought of swimming in it is repugnant to

the senses ; boating, far from being a pleas-
ant and healthful diversion, can be enjoyed
only by the hardy.
Every conceivable kind of filthy thing

that can be flushed away by water from the
streets, houses and persons of the sick and
well in a population of 2,500,000 persons,
not to mention the excrement of a 100,000
head of horses, cattle, hogs and mules, is

cast into the valley in the confident hope
that the beneficent forces of nature will

somehow dispose of them. And nature
does dispose of them, but not without pro-
ducing conditions which are probably un-
equalled. The foul condition of the water
reaches its culmination at some point be-

tween Morris, 62 miles from Chicago, and
the Marseilles Dam, 80 miles below, de-

pending on the season, and consequently,

the rate at which putrefactive decomposi-

tion occurs.

A study of the history of the present

scheme of disposing of the sewage, and a
careful examination of the law which pro-

vided for the construction of the Drainage
and Ship Canal, have convinced the experts

that the intention of the State Legislature

in passing the Sanitary District Act was to

prevent many of the evils which now exist,

and which must become greatly magnified

with the increase of population, unless radi-

cal changes are made.

Cannot Be River and Sewer Efficiently

The Sanitary and Ship Canal, if prop-

erly used, is capable of aiding in solving

the double problem of sewage disposal and
water supply, and will provide an important

link in the water highway from Lake Mich-

igan to the Mississippi, but it cannot, un-

aided, perform all the functions which have
been expected of it. The canal cannot
properly serve both as a river and a sewer.

At the present time it is used as a sewer

—

in the future it should be regarded as a

river. All the waterways of Chicago, which
at the present time are little else than

open sewers, should be redeemed and re-

stored to their natural and appropriate

uses.

After reviewing the topography, growth,

civic character, population, government and
wealth of the city, the experts say in their

report that they were "unable to find any-

thing in the situation of Chicago, as re-

gards drainage, or the sociological condi-

tion of the inhabitants which warrants the

adoption of lower sanitary standards than
are suitable for the most enlightened com-
munities," and that to attain to these

standards the city "needs works of main
drainage and sewage disposal such as other

great centers of population have found it

necessary to construct."

Intercepting sewers are recommended to

take the sewage from the present collect-

ing sewers and convey it to suitable points

for disposal, and treatment works in order

to fit the sewage for discharge into the Chi-

cago River or Drainage and Ship Canal,

according to the opportunities which can

be afforded for carrying the liquid residue

away.

Remove Solids as Minimum Disposal

Solids which are capable of floating or

depositing should be removed from the

sewage and as much more improvement ef-

fected as can reasonably be accomplished.

The removal of the larger solids is a mini-

mum requirement, and will serve as a be-

ginning for a part of the sewage. For the

rest, some form of oxidizing treatment,

such as the experience of other cities has

shown to be practicable, should be adopted.

Only that portion of the sewage which the

water can carry away and absorb without
offense should be emptied into the water-
ways.

In order to accomplish the results de-

sired, there should be one main disposal

piant located to the west of the city, and
various smaller installations elsewhere.

The smaller installations would consist

chiefly of screening and settling devices;

the main plant would provide for more
thorough treatment. The works should be
capable of extension and development, as

the conditions of the future require.

Prepare General Plans Now

General plans for the collection of the

sewage can, and should be, prepared long

in advance of the actual needs of construc-

tion, and if this is done in accordance with
the best technical practice of the day, there

will be provided a definite program of con-

struction toward which all future sewer
building can be made tributary. The cost,

being anticipated, can be provided for and
so distributed as not to prove too serious a

burden.

Water Now Unsafe

The water supply should be protected

against such pollution as the immense pop-

ulation of Chicago and vicinity, and the

extensive commerce upon Lake Michigan
render unavoidable. The water is now at

times turbid, polluted and unsafe for

drinking purposes. The experts recom-
mend that it be filtered.

With regard to the carrying out of their

recommendations, the experts say in their

report: "We recommend that steps be at

once taken to prepare a general plan and
policy of sewage disposal which will give

to the water supply all the protection which
it is practicable to give and get rid of the

sewage without unnecessary danger or

offense."

Cement Prices at Constantinople

PORTLAND cement is now quoted at

$1.76 in Constantinople, and this prom-
ises to be a fertile field for cement manufac-
turers when the present war is over. The
greater part of the cement available in this

district is furnished by two factories

located in the suburbs of Constantinople,

whose combined yearly output is from
450,000 to 500,000 sacks, all of which is at

present being taken by the military authori-

ties. The quality of this product varies

but is always poor, there being no uni-

formity as to either hardness or color.

This native cement commands, in normal

times, approximately 50 cents per sack.

The introduction of well-known German
and Belgian brands of cement has been

attempted from time to time, but has not

been very successful. Their use has been

limited to the very best class of work, due
chiefly to their cost, which in normal times

is about 75 cents per sack. The point that

should be of particular interest to the

American exporter is that with the close of

the war building construction is almost

certain to be begun on a large scale in this

part of the world. The dilapidated wooden
and brick houses, of which a considerable

section of Constantinople is composed, must
shortly be replaced by substantial buildings

requiring a quantity and a quality of

cement that the present local factories can-

not supply.
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Temperature Changes in Mass Concrete Found
to Be Relatively Small

Electric-Resistance Thermometers in Arrowrock Dam Record Seasonal

Variations of 30 Degrees and Daily Variations of 1 or 2 Degrees

MASS CONCRETE shows relatively

small daily and seasonal variations in

temperature at distances of one foot and
over from the face of the structure, ac-

cording to the results of tests, made at the

Arrowrock Dam. The effect of chemical

action during the setting of the cement in

the summer season results in a temperature
of 90 to 95 deg. within a period of about
30 days. These conclusions, among others,

are reached by Charles H. Paul, construc-

tion engineer, and A. B. Mayhew, princi-

pal engineering assistant on the Arrowrock
Dam, in a paper entitled "Temperature
Changes in Mass Concrete" published in the

"Proceedings" for April, page 789, and pre-

sented May 5th before the American So-

concrete, great care being taken to provide

a soft, uniform bed for the bulb, and to

cover it carefully. The distance of the

temperature bulbs from the face of the

dam varies from 1 ft. to over 76 ft.

Temperature Variations

The accompanying diagram for temper-

ature variations of the concrete at three

typical locations (1 ft., 3U ft. and 20 ft.

from the face) shows the large differences

between the temperature of the concrete

and that of the outside air, the rise of tem-

perature due to chemical action, and the

seasonal variations (at thermometer 5)

after the effect of chemical heat is dissi-

pated. On Oct. 19, 1913, thermometer 3

perature of the concrete 3 ft. or more from

an exposed face, and that it takes some 4

or 5 days for the effect of continued high

or low air temperature to appear in the

temperature of the concrete at that dis-

tance from the face. The results obtained

from thermometer 3 indicate that there is

very little seasonal variation in the tem-

perature of the concrete 20 ft. or more from

an exposed face.

Conclusions

Among the conclusions already reached

are the following

:

1. Large bodies of concrete deposited

rapidly during the summer season develop

a temperature of from 90 to 95 deg. within

a period of about 30 days, and maintain

nearly that temperature for several months.

2. In the case of concrete 1 ft. from an
exposed face, there is a daily variation in

temperature of about 2 deg. when the

daily variation in the temperature of the

air is about 50 deg.

3. In the case of concrete 2 ft. from an
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TEMPERATURE VARIATIONS IN MASS CONCRETE OF ARROWROCK DAM AT THREE DIFFERENT DISTANCES FROM FACE

Thermometer 9 is 1 ft. from the east face, thermometer 5, 3 i,^ ft., and thermometer 3 is 20 ft. from the west face.

ciety of Civil Engineers. The salient fea-

tures and final conclusions in full are here
abstracted.

Placing the Resistance Thermometers

Nine resistance thermometers have been
installed in the dam to date, and have been
in place for periods ranging from about
3 to about 19 months. Although some of

the experiments have been in progress for
more than a year, the greater part of the
result is still affected by the high temper-
atures produced by chemical action while
the cement is setting. It will probably be
several years before a complete study can
be made of the temperature changes.
The resistance bulbs were placed at vari-

ous elevations and at different distances
from the exposed faces of the dam. Ulti-

mately, there will be one resistance bulb
near the top of the dam, one about half-way
between the original river level and the
bed rock foundation, and eight more at in-

termediate elevations. When each resist-

ance bulb was placed in the masonry, the
lead covered cables were encased in V^^in.

steel tubing and carried to an inspection
gallery in the body of the dam, where the
switchboard and indicator were installed.

When the concrete in the dam was built to
the approximate elevation at which it was
desired to place a resistance bulb, concret-
ing in that immediate vicinity was usually

discontinued temporarily, and the concrete
was allowed to set for a few hours. The
bulb and conduit were then embedded in a
trench, about 6 in. deep, excavated in the

was placed 20 ft. from the west face on con-

crete poured two hours earlier, and within

two days about 4 ft. of concrete was poured
above it. On Oct. 29, 1913, thermometer
5 was placed 3V2 ft. from the east face on
concrete one day old, containing consider-

able steel reinforcement, and concrete was
poured about 1 ft. thick above it. On Aug.
29, 1914, thermometer 9 was placed 1 ft.

from the east face on concrete about twelve
days old and concrete about 2 ft. thick was
poured above it.

Discussion of Results

The duration of the rise in temperature
due primarily to chemical action, is un-
doubtedly largely dependent on the speed
of placing, season of the year, consistency,

brand of cement, and quantity of cement
per cubic yard of masonry. From some
incomplete results obtained by placing a
mercury thermometer inside the forms of

the regulating outlets, it was found that

a temperature of 99 deg. was produced in

about 24 hours by the chemical action

caused by the setting of the 1:2 Portland
cement mortar composing the lining of

these outlets. It is evident from the dia-

gram that the duration of this higher tem-
perature was much shorter at thermometer
5 than at 3, possibly due, in part, to the
greater distance of No. 3 from the base of

the dam.
The results of daily variations, not given

in this abstract, show conclusively that high
or low temperatures of the air for short.

periods do not materially affect the tem-

exposed face, there is a daily variation of

less than 1 deg. when the daily variation

in the temperature of the air is about 50

deg.

4. In the case of concrete 3Vi ft. from
an exposed face, no daily variation in tem-

perature is apparent when the daily varia-

tion in the temperature of the air is about

50 deg.

5. The seasonal variation in the temper-

ature of concrete 3% ft. from an exposed

face is about 32 deg. when the seasonal

variation in the mean daily temperature of

the air is about 75 deg.

6. The experiments have not yet been

carried far enough to show the seasonal

variation at other distances from exposed

faces, but it is probable that they become
very much less as the distance from the

face increases.

Most of the opinions here expressed

seem, in the judgment of Messrs. Paul and
Mayhew, to be warranted by the facts, but

they realize that the effect of chemical ac-

tion in the concrete, which is still going on,

may not be fully understood, and that pos-

sibly later developments will show the need

of modification of some of these conclusions.

SixTEEN-FooT Lengths of cast-iron pipe,

instead of the usual 12-ft. lengths, have

been used in Meridian, Miss., by M. L.

Worrell. The saving in weight, handling,

joint-making, etc., as reported at the recent

convention of the American Waterworks
Association was 78 cents a ton.
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HYDRAULIC TEST OF SEWER PIPE, USING STEEL HEAD PLATES WITH RUBBER-TIRE GASKETS

Reinforced-Concrete Sewer Pipe Tested for

Stiffness and Impermeability
A. T. Goldbeck, in Paper Presented Before American Concrete

Institute, Gives Results of Experiments Made for City of Philadelphia

i

PHILADELPHIA is now beginning to

use reinforced concrete for sewers of

relatively small diameter. In order to dis-

pel any doubt regarding its suitability for

such uses A. T. Goldbeck, assistant engi-

neer of the testing laboratory of the Bureau
of Surveys, Philadelphia, made a series of

tests which have been described in a paper
presented before the American Concrete

Institute entitled "Tests of Circular and
Egg-Shaped Reinforced Concrete Sewer
Pipe." The author concludes that carefully

cured reinforced-concrete pipe is very satis-

factory for sewer construction. The few
tests of slag-concrete pipe indicated that

concrete containing broken-slag aggregate
is more impermeable than that made with
broken stone, and also even slightly exceeds

the latter in strength and stiffness.

Sections, Materials and Conditions of
Curing Concrete

Two kinds of pipe were made; one was
circular in cross-section, 36 in. in diameter
and 4 in. thick, and the other egg-shaped,
having a long diameter of 36 in., a short

diameter of 24 in., and a thickness of 3^2
in. The egg-shaped section was provided
with a flat base 8 in. wide.

The materials used were Portland cement
which satisfactorily passed the standard
tests, New Jersey bank sand and well-

graded %-in. crushed trap rock. Four ex-

perimental sections were also made of con-
crete containing %-in. graded, air-cooled

blast-furnace slag, having a weight of 74.7
lb. per cubic foot when shaken to refusal in

a cubic-foot measure. The concrete was
machine mixed in the approximate propor-
tions 1 :2 :3'/2- All the pipe were reinforced
with triangular mesh, of No. 6 gage for

egg-shaped and No. 8 gage for the circular
sections, placed 1% in. from the inner
surface.

After being cast in special steel molds.

the pipe were allowed to harden, some of

them under atmospheric conditions, others

subjected to a hot vapor bath continued for

a period of about 12 hours. The applica-

tion of hot vapor at a temperature of about
100 deg. Fahr. accelerates the hardening
and permits the removal of the form the

day after pouring without danger of injury

to the pipe. It thus permits the manufac-
turer to economize on molds and likewise

enables him to make pipe in freezing

weather. After the molds were stripped,

the green concrete was kept damp for one

week by daily sprinkling.

Methods of Loading and Bedding

The accompanying figure shows details

of the. test box for applying the load to the

circular pipe; that used for the egg-shaped

section was quite similar. Loads were ap-

plied, through damp sand in the box by a

wooden plunger carrying a timber platform

upon which bags of cement were piled.

This method was adopted in the absence of

a testing machine of the desired type and
capacity, and was very expensive, though
quite effective. The loads were applied at

the rate of ten bags (950 lb.) in about five

minutes, and vertical-distortion readings

were taken after each ten-bag increment.

In order to note the elastic behavior of the

pipes under loads, distortions of the vertical

diameter and in some cases distortions of

the horizontal diameter were measured.

This was done in two ways—by the use of

an Ames dial reading to 0.001 in., and by
the measurement of the middle ordinate be-

tween two light wooden battens swung into

place between the crown and the invert.

Two methods of bedding the pipe were
employed—in damp sand, and in a concrete

cradle. Three inches of sand or concrete

was used under the pipe, extending from
each side to a height of one-quarter of the

vertical diameter. Where a sand bedding

was used, the pipe was placed on the layer

of lightly tamped sand and sand was heaped
and tamped around the sides to the proper
height. In the case of the concrete-cradle

bedding, the pipe was placed in the soft

concrete and remained there until tested.

In some cases the cradle was only one day
old when the pipe was tested, but generally
oMer. It was the aim to test a single pipe
of each kind at the age of 7, 14, 21 and
28 days, bedded in sand and concrete and
cured with and without steam, and this pro-
gram was followed as completely as weather
and other conditions would permit.

Stiffness and Appearance of Cracks

A typical load-distortion diagram is

shown on page 712, the arrow-heads at va-
rious points on the curves indicating the
load at which cracks were first noticed, and
pointing toward their position on the sec-

tion—top, side, etc. The pipe bedded in sand
almost invariably failed by cracking at the
bottom, although side cracks sometimes
occurred. The circular pipe generally
cracked first at the top inner face. Great
increase in stiffness resulted from the use
of the concrete cradle, cracks appearing
much later than in those bedded in sand.
It is recommended that whenever the ex-
ternal loading may possibly exceed 1000
lb. per square foot a concrete cradle be
specified.

The steam-cured pipe, which have their

setting accelerated, are more uncertain in

strength at the later period. The strength
of the normally cured pipe follows a fairly

definite law of increase in stiffness with
age. The steam-cured pipe, on the other
hand, are extremely erratic, some of the
older exhibiting less stiffness than those of

lesser age. The steam method of initial

curing is open to some question, and if

allowed should be very carefully controlled

in order not to drive out the moisture from
the concrete before the cement has attained

its set.

The behavior of the experimental pipe

made with coarse aggregate of blast-fur-

nace slag is interesting in indicating that

the strength and stiffness of the pipes of

this material equalled, or even slightly ex-

ceeded, those of pipe made with crushed-

trap aggregate.

It is highly undesirable to subject a re-

inforced-concrete sewer pipe to a load so

large that hair cracks are likely to form,

because of the danger of corrosion of the

reinforcing metal that must result. When
a concrete cradle is used, the invert remains
intact even long before the pipe has been

loaded sufficiently to crack it at the crown.

The sand-bedded pipes, however, cracked at

the invert under quite a low load. This is

an additional argument for the use of a
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712 ENGINEERING RECORD Vol. 71, No. 23

Vferticol Distortkan in Inches

LOAD-DISTORTION DIAGRAM FOR 36-INCH

CIRCULAR PIPE

Note marked increase in stiffness resulting from use
of concrete cradle.

concrete cradle rather than earth bedding.

The fact that cracking occurs at the top or

bottom on the inner surface before it occurs

at the sides on the outer surface is sig-

nificant, as it shows that the steel is cor-

rectly placed to provide for the tension at

the dangerous sections of the pipe.

Tests of Permeability

In a sewer of the size tested, a leakage

amounting to more than about 10,000 gal.

per mile in 24 hours might well be regarded

as the maximum allowable limit. A reason-

ably tight sewer placed in the wettest soil

at a considerable depth should not admit

more than this amount of ground water.

Not only should the sewer be safe against

excessive inward leakage, but it should

likewise be capable of resisting a possible

interior pressure due to flooding without

cracking and thereby developing large

leaks. The specifications required, there-

fore, that excessive leakage should not occur

under an interior pressure of 5 lb. per

square inch and that the pipe should not

crack under a pressure of 10 lb.

The photograph on page 711 shows the

manner of applying the hydraulic test to

two sections of the pipe grouted together

in the same manner as they would be

treated in the trench. When tested, the

grouted joints were two weeks and the

pipe 30 days old. The results for stone con-

crete varied from about 8000 to nearly

16,000 gal. per mile per day, under an in-

ternal pressure of 5 lb. per square inch.

Most of this leakage occurred in the upper

half of the pipes. For slag concrete, the

leakage was only about 5500 gal. per hour

per day. Although the stone concrete did

not give very satisfactory results due to

decreased density near the top, such leaks

would soon become filled with silt and no

undue leakage would result.

The internal pressure required to crack

the pipes was 25 lb. per quare inch for the

stone concrete and 32 lb. per square inch

for the slag concrete.

Conclusions

The author gives the following conclu-

sions as the result of these test.s

:

1. Reinforced-concrete pipe, when prop-

erly made and properly cured, is very satis-

factory for the construction of sewers.

2. The use of a concrete cradle greatly in-

creases the stiffness of the pipe and raises

the load under which initial cracking takes

place.

3. For sections of the size tested and for

smaller sections, the placing of the rein-

forcing near the inner face throughout the

entire circumference seems to be justified.

4. The matter of curing should be very

carefully controlled, as much stronger pipe

will result if care is taken to keep them

thoroughly wet, preferably for a period of

two weeks.

Finally, the manufacture of concrete

pipe should be much superior to that of

ordinary construction. Not only should the

quality of the available material be care-

fully investigated, but density tests should

be made in order to combine these materials

in such proportions as to produce the

densest possible concrete. Density and

elastic strength are absolutely necessary for

good concrete sewer construction.

vious to 1912 the percentage of services

metered remained practically the same,

about 56 per cent, while the daily consump-

tion climbed from 14,700,000 gal. in 1904

to 20,700,000 gal., the high water mark

in 1912. In 1913 the percentage was

raised to 75 and in 1914 to 95 per cent.

Previous to the former date a few meters

had been added each year and had shown

a beneficial effect. The per capita consump-

tion for seven years beginning with 1908

has been 115, 118, 126, 128, 129, 115, and

in 1914, 103 gal. Thus far for 1915 it is

estimated as 96 gal.

Meters are installed under the general

direction of George T. Prince, chief engi-

neer, Omaha Metropolitan Water District,

for which R. B. Howell is general manager.

Meters Cut Omaha's Water
Consumption 20 Per Cent

Increase in the Percentage of Services Metered

From 56 to 95 Saves 2,700,000 Gallons

Every 24 Hours

SINCE 1912 the daily per capita con-

sumption of water in Omaha has been

automatically reduced 20 per cent. Meters

did it. The total daily consumption has

also fallen 2,700,000 gal. until in 1914 18,-

000,000 gal. were consumed, although dur-

ing the same period the population supplied

increased from 155,000 to 166,000 persons.

Here is the answer: For nine years pre-

Economy in Reinforced-Concrete

Structures as compared with steel con-

struction is computed at from 10 to 20 per

cent for building columns and floors by

T. A. Watson in a paper presented before

the Concrete Institute, London. He asserts

further that reinforced concrete is nearly

always the most suitable material for

bridges up to at least 300 ft. in span.

There are exceptions, but the mere question

of cost of maintenance of a steel bridge is

enough to condemn it; and this, coupled

with the fact that the life of many wrought-

. iron bridges has been only about 65 years

and that steel cannot be expected to last

any longer, is a strong argument in favor

of reinforced concrete. Apart, however,

from the question of maintenance, the sav-

ing effected in cost of reinforced concrete

over steel bridges is sufficient to justify its

adoption, as much as 40 per cent having

been obtained in a bridge of 42-ft. span,

26 ft. wide between parapets.
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Heavy Trusses and Foundation Girders Used
in Steel Bank Building

Clear Bank Flooi and Cleveland Building Code Requirements

Govern Structural Arrangement of Thirteen-Story Building

THERE is now being constructed in

Cleveland a narrow and relatively high

steel-frame building for the Union Na-
tional Bank, at 308 Euclid Avenue, on the

corner of a 16-ft. alley. This situation

required a 9-ft. decrease in the width of

the building above the third floor for all

except the three front bays, in order to com-

and by provisions for stairways and ele-

vators. The main bank floor is 7 ft. above
the entrance vestibule and sidewalk level.

Four elevator shafts are provided, as shown
in the plan view, two in the front and two
in the rear. The building is finished on the

front, and with one bay return on the alley,

with a limestone facing; the sides are fin-
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design were 16,000 for steel in tension and
bending, and 16,000— 55 l/r for compres-
sion in steel columns. For the length ratios

used, the latter formula agreed closely with
the values obtained by the formula in the

Cleveland building code. Members sub-

jected to wind stress are designed by using

either the area required for dead load and
five load at the above unit stresses, or that

required for dead load, live load and wind
load at unit stresses increased by 25 per

cent, whichever is greater.

Construction of Foundations

The foundations are not level throughout,

but the three rear bays of the building are

about 10 ft. lower, requiring a vertical re-

taining wall across the width of the build-

ing. Reinforced-concrete retaining walls,

designed to act as slabs between the main
vertical steel columns, are used all around
the site from the street level down to the

grillage foundation. The foundations were
designed to distribute the heavy loads from
the main outside columns near the building

line over the quicksand found in the exca-

vation. A total of 482 Raymond concrete

piles were required. These piles were
capped with reinforced concrete mats car-

rying 24-in. Bethlehem steel I-beams, placed

above the rows of piles and supporting the

Si

FrontEntranceFloorUne

Section A-A Section B-B

REINFORCED-CONCRETE MATS ON PILES SUPPORT HEAVY THREE-WEB FOUNDATION GIRDERS CARRYING MAIN COLUMNS

{

ply with the section of the Cleveland build-

ing law governing light requirements for

courts. This feature, combined with the

necessity for the largest possible clear floor

space for the main bank room, required the

use of heavy steel trusses to support the

columns carrying the upper floors, which
had to be set back about 9 ft. In addition

to this special construction the foundations

on quicksand necessitated the use of many
reinforced concrete piles capped with large

grillages inside the property line, and very
heavy three-web steel girders to safely dis-

tribute the column loads to these founda-
tion grillages. The heaviest of these

girders weighs about 42 tons.

General Plan and Dimensions

The building is 45 x 135 ft. in plan, and
210 ft. high from street level to pent house
roof. The foundations are about 22 ft. be-

low the street grade at the front of the
building, and nearly 10 ft. lower in the rear.

The accompanying plan of the basement and
foundations shows the location of columns,
grillage mats and the heavy foundation
girders, while the basement walls and other
details are indicated in the sectional views.

The building contains thirteen floors, spaced
11 ft. 7 in. apart except at the first and thir-

teenth, where the spacing is 46 ft. 11 in.

and 15 ft. 6 in. respectively.

The general arrangement of the columns
was fixed mainly by requirements for the
large open bank room (which contains three
mezzanine floors, front and rear, for small
offices), by the details of the front entrance

ished with Kittanning brick. Terra cotta

is used for the main cornice and all copings,

and unusually deep window reveals require

special plate and strap design to support the

stone facing.

Loads and Allowable Stresses

In addition to the dead load weight of

the structure, the live loads specified in

pounds per square foot are: All roof sur-

faces, 35 ; pent house floor, 100 ; bank room
and first basement, 125; all other floors, 80.

The dead load weights of practically all

floors averaged about 100 lb. per square

foot. The steel framing for the main roof

was level and a 3-in. to 23-in. cinder fill

provided the necessary slope. The bank-

room ceiling with ventilating ducts above

weighs, per square foot, about 40 lb., and
the bank wall furring, 30 lb. In computing
column loads, the stair construction was as-

sumed at 60 lb. per square foot of hori-

zontal area, and the live load on the stairs

at one-half that on the floors.

According to the Cleveland building code

the live loads are reduced by certain allow-

able percentages from the top down, using

75 per cent at the thirteenth floor, 70 per

cent at the twelfth floor, and decreasing by
continually smaller proportions downward.
The final average on the foundation is just

a trifle over 50 per cent of the total possible

live load, assuming all floors to contain the

same area. Wind load is specified at 20 lb.

per square foot, acting on the surface from
the pent house coping to the street grade.

The allowable unit stresses used in the

heavy 6-ft. plate girders built up of three
webs and twelve angles, as already men-
tioned.

Foundation Girders

The details of these girders are shown in

the accompanying drawing, as well as the
main columns, the trusses and typical

framing connections. As no uplift due to

wind was developed, it was possible to rest

the columns upon the tops of these girders

and rivet them on the outer gage lines of

the outside flange angle, a rigid connection

and end tie plates being provided as shown.
The method of assembling such three-web
girders is suggested in the fact that no
flange rivets are used between the cover

plates and the inside flange angles of the
outer webs. The cover plates are first riv-

eted to the flange angles of the inside web,
the two outside built webs, which have been
riveted up, are then assembled with this

third or middle web.
The heavy main sections of these girders

are required to resist the bending stress

developed by the eccentric application of the

resultant foundation pressure about 7 ft.

or more inside the main columns. The cen-

ter of this foundation pressure is located

at the center of gravity of the piles in the

foundation mat, which is not always at the

center of the latter, because the piles are

sometimes unsymmetrically distributed.

The connection of the intermediate column
to this girder is made by the use of lug

angles shop riveted to the flange angles of

the inside webs and field riveted through
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the vertical legs as indicated on the draw-
ing. Although the girders and grillage

beams are encased in concrete, the concrete

was not considered in computing the

stresses.

Columns and Labge Trusses

The main columns are of a built I-section

with 28-in. web plates up to the heavy
trusses in the ceiling of the main bank
room, which is nearly 47 ft. high from floor

to floor. These columns are supported lat-

erally by two rows of struts to reduce the

unsupported lengths. Above the second

floor, 15-in. webs for the columns up to the

ninth floor are used, then another reduction

in width is made to 10-in. webs. The re-

quired variation in sections for economical

design is provided by adding side plates

and fillers where necessary. As shown in

the accompanying details, the wind-load

bending moments are provided for by the

use of gusset plates which are spliced to the

main webs of the columns and connected to

floorbeams or struts. Substantial milled

splices, with splice plates on four sides, as

shown, are provided about 2 ft. above the

floor level, the columns generally being de-

tailed in three-story lengths.

The heavy main trusses in the ceiling of

the bank room are 42 ft. in span and nearly

8 ft. deep, with the exceptionally heavy sec-

tions shown on the drawing. They support

the exterior columns on the alley side, and

symmetrical interior columns at the points

indicated. The large end gusset plates are

spliced in order to allow shipment with the

trusses without exceeding railroad clear-

ance requirements. The deep bracket con-

nection to the main column is used to de-

velop properly the required resistance to

wind load bending moments and also reduce

the unsupported length of these long col-

umns.

Floor and Wall Construction

The floors throughout this building are

of steel beam and terra-cotta tile arch con-

struction, with beams spaced usually 8 to

9 ft. apart and provided with %-in. tie-

rods to develop properly the arch thrust.

Twelve-inch Bethlehem I-beams, 16-in. tile

and a 3-in. cement mortar finish constitute

the typical construction. The bank floor is-

of marble laid on a 4-in. cement mortar fill,

and requires the use of built plate girders

of 18 and 24-ft. spans, as shown in the de-

tailed drawing. All steel is protected by 2,

21/2 or 3-in. layers of concrete or 2 to 41/2

in. of tile, and the building is fireproofed

throughout.

The walls are of variable construction,

embracing parapet walls of solid brick 13

in. thick, exterior walls for 150 ft. below

the top coping of 4-in. solid brick and 8-in.

hollow brick backing, and below this point

8-in. solid and 8-in. hollow brick. Hollow-

tile partitions of 8-in., 6-in. and 4-in. thick-

ness are used according to location, and %-
in. plaster finish is required for all interior

surfaces, unless special finish be specified.

This building is being constructed by the

Crowell-Lundoff-Little Company, general

contractors, Cleveland, Ohio. The steel, of

which about 1600 tons will be required, is

furnished by the McClintic-Marshall Con-

struction Company. Walker & Weeks, of

Cleveland, are the architects ; T. J. Bryson,

engineer for the architects, made the de-

sign. The probable total cost of the build-

ing is $700,000, and construction is actively

proceeding.

Section F-F

FOUNDATION GIRDEB8, HEAVY TRUSSES AND COLUMNS, SHOWING CONNECTIONS
Clearance requlremenU for shipment neceasiuted Bplice of heavy 1-ln. plates between columns and trusses

'

as shown. These plates were shipped loose to avoid damage in transit.

San Diego Must Save All

Available Water
Inexpensive Flood Water Dam of Single Storm

Capacity E^jualizes Flow Through Conduit

Leading to Storage Reservoir

EVERY gallon of water used in San
Diego during nine months of the year

must be stored. The population of the city

in 1910 was 37,000, but at the present time

100,000 people are supplied with water from
the municipal plant. Although the rainfall

in the mountains may reach 30 in., evapora-

tion is excessive and the engineers can see

plainly that the material growth of the city

depends on providing beforehand the neces-

sary amount of water. Every possible

scheme for the conservation of water has

been studied and on many of the watersheds

detailed reports have been made. They are

contained in the latest annual report of the

water department, from which the follow-

ing notes have been taken to indicate how
the engineers are bending every energy to

get more water and also to conserve every

drop of the supplies already developed.

Storm Water Regulator

In 1909 the Dulzura viaduct, 13^/2 miles

long, was constructed to divert water of

Cottonwood Creek, a tributary of a stream
flowing into Mexico, over a divide into a

stream above a series of reservoirs in the

San Diego System. Morena dam on Cotton-

wood Creek has a capacity of 15,000,000,000

gal. By the construction of a |60,000 dam
on Pine Creek near the head of the viaduct,

500,000,000 gal. can be retained from flood

flows and passed down the viaduct to the

reservoirs below, leaving the reservoir

empty ready for the next storm. During
the past season three times the capacity of

the reservoir could have been saved. The
new dam will conserve most of the waters
of this 96-sq. mi. watershed, and enable the
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officials to keep the

most of the time.

viaduct in operation

Dam Completed

Excavation on the dam site, which is of

the thin-section, concrete-arch type, has
been completed and excellent abutment walls

have been obtained. The top of the dam is

61 ft. above the stream bed and the radius

of the upstream face will be 135 ft. The
average unit stress has been estimated at 12

tons per square foot. The width at the top

will be 4 ft. and at the bottom 22.7 ft. The

PipeTunnel BackfilledThrough
Auger Holes

Horizontal Transportation of Earth Was Obviated
and a Water-Settled Backfill in the Tunnel

Was Secured in Denver

TO backfill a water pipe in a tunnel
carrying the new 48-in. conduit for

the Denver Union Water Company 8-in.

auger holes, 10 ft. apart, were bored up-

ward from the tunnel and loose earth was
dumped down the holes. The new line is 6

EARTH BACKFILL WAS DELIVERED TO PIPE TUNNEL THROUGH AUGER HOLES

deflection due to a change in temperature
of 80 deg. Fahr. will amount to 0.001 in.,

all of which it is estimated will be cared

for by the arch ring, either with the reser-

voir full or empty.
The dam is being constructed by force

account under the direction of H. A. Whit-
ney, hydraulic engineer, and will be finished

in time to catch the December floods.

Seepage Water Saved

Due to the enormous fissures in the
porphyry rock upon which the Lower Otay
dam is built, there is a seepage amounting
to 225,000 gal. daily. To overcome this leak

as much as possible a small reservoir was
built for the purpose of impounding a day's
seepage, which is then pumped back into the
reservoir. In blasting the foundation for
the engine and pump a large fissure of live

water was encountered, showing that the
entire wing wall was fissured. The pump
is run from 8 a.m. until 4 p.m. and the cost

of pumping per thousand gallons, including
the wages of the pump runner and fuel,

amounts to 3 cents.

When water is turned loose at the Morena
dam it runs in the natural bed of Cotton-
wood Creek for 8'/2 miles. About one-half
of the water is lost in transit, so a small
diversion dam, 11/2 miles below the dam,
was constructed and the viaduct has been
built to connect with the present intake.
Incident to this work was the construction
of a road up a rough canyon, where part of
the road was blasted from solid rock.

miles long and connects the north tower of

Marston Lake with the distribution system
of Denver. It is to be completed in time for

the heavy draft of this summer's irrigation

period. Eventually this $300,000 line will

be extended 3 miles to the Ashland Avenue
reservoir.

To keep the conduit below the hydraulic
gradient at Loretto Heights a cut of 39 ft.

or a tunnel was necessary. As the clay was

stiff a tunnel 850 ft. long was decided upon,

with a steel pipe to take the place of the

wood-stave conduit for a distance of 1400 ft.

The tunnel is not lined but the whole tunnel

cross-section is backfilled and the earth
settled with water. To obviate carrying the
earth back into the tunnel from the portals

or from the four shafts the auger-hole

iflethod was devised. After t.he earth adja-

cent to the holes was thrown down water
was turned into the holes to make sure that
the earth was compact around the pipe.

The craters at the top of the holes were
filled with material taken from the tunnel
excavation.

D. G. Thomas, chief engineer of the Den-
ver Union Water Company, devised the
auger-hole scheme.

Promotion by Competitive Exami-

nations Is Undesirable

ACCORDING to a committee on salaries

and grades of the Municipal Engineers
of New York City promotion by examina-
tion tends to advance men who have a will-

ingness and taste for studying civil-service

methods and preparing for examinations,

and to eliminate men inclined to give their

best efforts to the work in hand. Espe-
cially is this true in professional technical

employment beyond grades rated at $2400
a year. Beyond such limits intelligent and
fair appraisal should supersede examina-
tions, excepting some effective and fair

qualifying test.

Good men are attracted and held not
alone by salaries but by the conditions

under which they work. The efficiency of

the Board of Water Supply force compares
favorably with any large public or private

engineering organization. This Board has
been noted also for its esprit de corps and
enthusiasm for its work. These desirable

qualities, the report states, were obtained

by selecting the most suitable available men
for the leading positions, giving great
weight, not only to technical fitness, but
also to those personal qualifications which
cannot be learned or rated by examinations.

Keplacement op All Horse-Drawn
Vehicles by motor service wagons and
auto trucks has been recommended by
Herbert R. Fay, superintendent of the San
Diego Waterworks Department.

connection between wood-stave

Section B-B

AND steel pipes IN DENVER LINE
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Dragline Cableway Is an Effective Tool for Sand

and Gravel Plants

Low First and Maintenance Costs, Combined with High Efficiency,

Make This Type of Installation Superior for Moderate Sized Plants

By W. H. WILMS
Superintendent . Lafayette Gravel Bb Concrete Company, Lafayette, Indiana

WITH THE INCREASE in the use of

gravel for concrete and road purposes

has come an increased demand for gravel-

washing and screening plants of moderate

capacity and cost. The sand and gravel in-

dustry being essentially a local one, condi-

tions are generally favorable to the oper-

ation of the small-capacity plant; and as

the industr>' develops and new deposits are

opened up we may expect to see a large in-

crease in the number of such plants. For
gravel-washing and screening plants of

small or moderate capacity the dragline

cableway excavator, where conditions are

at all favorable to its use, is with-

out doubt the most efficient and satis-

factorj- machine for excavating, convey-

ing and elevating the material to the

top of the plant. The adaptability, wide

range of operation, simplicity of both

construction and operation and low cost of

operation of this type of excavator are as

yet little realized or appreciated by sand

and gravel operators.

Economic Conditions

Before entering upon the details of equip-

ment and plant the writer will make a few

remarks concerning conditions in the in-

dustr>- that must be fully considered before

any decision can be arrived at as to the

amount of investment justifiable in any de-

velopment under consideration.

It should be remembered that due to the

comparatively low value of the product and

to the high freight rates on it, the sand

and gravel industry is strictly a local one,

30 or 40 miles being the average haul of

the material. With few exceptions the mar-

ket is limited to points in the territory

served by the railroad on which the plant

is located.

In the Northern States 200 days is con-

sidered the operating year for the gravel

industry, the season beginning in the late

spring and ending in the late fall or early

winter, depending on weather conditions.

As a matter of fact, however, the operating

year is generally much shorter than this.

In a great many localities the late spring

and early summer business is just about

sufficient to pay operating expenses, reduc-

ing, the season of profitable operation to

about 150 days. This results in a high in-

terest charge on plant and equipment, idle

practically one-half the year. This is one

of the chief reasons why a small plant with

a relatively small investment can make such

a favorable showing as regards both cost

of production and profits when compared

with the larger installations. A plant may
operate at a very low cost of production,

labor, fuel and repairs alone considered;

but when this high interest charge is con-

sidered the cost of production may be much
greater than that of a less efficient but

cheaper plant.

In figuring on the cost of screened gravel

it should be remembered that a plant is

quite likely to have a surplus of one grade

of material, usually the sand, which must

often be sold on a very narrow margin of

profit. Most gravel deposits contain a

greater percentage of sand than gravel, and

with the demand for gravel exceeding the

demand for sand, the big problem of many
producers is to find a market for this sur-

plus sand.

The importance of keeping the initial in-

vestment in property, plant and equipment

down to a minimum cannot be too strongly

emphasized. The investment of too much
capital, largely as a result of failure to

investigate thoroughly and analyze condi-

almost been the rule rather than the ex-

ception. In many instances the machine

has been put up against conditions for

which it was not adapted and for which it

never was intended. Where the machine

has been properly designed and installed,

and operated under conditions favorable to

it, however, it has proved extremely effi-

cient and economical, and is destined to

have a still greater field of usefulness when
its many advantages are realized and ap-

preciated.

One great advantage of the dragline

cableway excavator when operating in con-

nection with a gravel-washing and screen-

ing plant is the very low operating cost, a

plant of 400 cu. yd. capacity requiring a

force of only four or five men—all laborers

with the exception of the engineer. This

results, of course, from the elimination of

any intermediate handling devices, such as

TRIP CHAIN BEGINS TO OPERATE AS BUCKET NEARS DUMPING POSITION

tions, has been the cause of the poor show-
ing made by many plants that otherwise
might have been good dividend producers.

In making the preceding remarks on the

conditions in the sand and gravel industry

it was not the writer's intention to convey
the idea that the field is an uninviting one,

for such is far from being the case. There
are many successful plants in operation

earning from 15 to 30 per cent on the in-

vestment, and furthermore, the writer be-

lieves that the industry has even a greater

future. Mistakes have been made in this

as in other fields, however, and it is merely
the purpose of this paper to point out soi.u

of the essential features which must be
carefully and fully considered if the enter-

prise is to produce profits as well as sand
and gravel.

Dragline Cableway Excavator

The beginning of the dragline cableway
excavator dates back only a comparatively
few years. During this time a great many
poorly designed and constructed buckets
have been placed on the market, and instal-

lations with totally insufficient power have

cars and locomotive, belt conveyors and
bucket elevators, the cableway excavator

performing all the operations of digging,

conveying and elevating with a crew of only

two men—an engineer and a fireman.

The height necessary to elevate the bucket

to insure a rapid gravity return on the

spans ordinarily used (300 to 500 ft.) is

just about equal to the required height of

the screening plant served by the exca-

vator. This is one of the reasons why this

machine shows such a high degree of effi-

ciency when operated in connection with

a screening plant.

Principle of Operation

The dragline cableway excavator con-

sists of a bucket carried on an overhead

or track cable and a drag or load line.

The machine is operated and controlled

by a double drum hoisting engine. One
end of the track cable is securely fastened

to a suitable anchorage and the other end

is supported by a mast or tower. The
track cable can be pulled taut or slackened

by means of a set of blocks and lines lead-

ing to the rear drum of the engine. The
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drag line leads from the bucket over a

sheave on the mast to the front drum of

the engine.

In operation the bucket is lowered into

the excavation by slackening the cables and

is then drawn forward until filled. While

the bucket is loading the track cable re-

mains slack; as soon as the bucket is

loaded, the operator gradually tightens the

track cable and at the same time hauls in

the load or drag line, so that the bucket

is lifted and pulled in to the dumping
point simultaneously. The empty bucket

returns to the loading point by gravity,

the operator simply releasing the friction

of the load-line drum.
Of course the capacity of the excavator

depends on many factors, such as effective

working span and depth, power available,

efficiency of operator, nature of gravel,

whether compact or loose, and whether or

not the machine is handling dry material

or material below water, the machine show-

ing a greater efficiency in wet material than

in dry. It might be said, however, that

the 1-yd. machine working in either wet

or dry material, on an average span of 500

ft. and a depth of about 35 ft. has easily

averaged 35 cu. yd. of material per hour
excavated and conveyed to the top of a

screening plant 60 ft. high. The iy2-yd.

machine, operated by a 10 x 12 engine un-

der similar conditions, has averaged 50 cu.

yd. per hour. There are many sources of

delays about a gravel plant, however, such

as "spotting" of cars, switching operations,

screen trouble, etc., that will reduce this

output considerably when the daily capac-

ity of the plant is considered. However,

under ordinary conditions, with the above

working span and depth, the 1-yd. machine
should easily average from 200 to 250 cu.

yd. and the iy2-yd- machine from 350 to

400 cu. yd. per day.

Bucket Requirements Severe

The most important feature of the

bucket is the method by which the dumping
or discharge is effected, and it is here that

many an otherwise satisfactory bucket

falls short of attainment. Buckets that

depend on the action of a latch or lock to

hold the bucket and control the discharge

have not proved entirely satisfactory, the

track cable having to be entirely slacked

off before the bucket will latch, resulting

in considerable lost time with a consequent

decrease in the capacity of the machine.

Buckets that depend on the tension in

the drag line to prevent them from dump-
ing while traveling up the track cable have

the disadvantage of scattering the dis-

charge when the tension is released for

dumping, the carriage running backward
down the cable 5 or 10 ft. before the

bucket is completely emptied. To be effec-

tive the discharge of the bucket should

be under the positive control of the oper-

ator and should permit of either an instan-

taneous or a slow discharge.

Flexible chain connections between the

bucket and the carriage are to be pre-

ferred to rigid connections. This is espe-

cially true when working against the face

of the excavation. In such cases the bucket

must often excavate and take its load in an
inclined position, and where the carriage

is rigidly attached to the bucket the weight
of the carriage causes the bucket to be-

come top heavy and fall over on its side the

moment it lands on the slope of the bank.

A comparatively long chain connection,

however, will prevent this and at the same
time permit the carriage to clear the bucket

and prolong the life of the carriage sheaves

by keeping them away from the excava-

tion, where the abrasive action is greatest.

The position which the bucket assumes
in traveling up the track cable is also of

importance. Some buckets are so hung

Anchor ljog-^~^-

Track Cable g

Assembly of

Mast Top Fittings

—uMK"—

®

K|J Siwihr

^anchorage

Bridle-Cable Anchorage

correct rigging for dragline

from the carriage as to permit only a par-

tial loading of the bucket.

The work that the dragline bucket is

called upon to perform is very hard and
severe, requiring an extra strong and sub-

stantially built bucket. Lightly constructed

buckets have been put up against this serv-

ice only to go to pieces in a very short

time.

An Efficient Bucket

An efficient and well constructed bucket is

illustrated on page 716. The writer has

had considerable experience with this

bucket, and in his opinion it is one of the

best and most efficient buckets made. The
photograph shows quite clearly the details

of the bucket, chain mountings and method
of dumping. This dumping arrangement
puts the dumping operation under the posi-

tive control of the operator, it being pos-

sible to dump the bucket quickly or slowly

as conditions require.

The bucket is mounted on the carriage

by means of chains which allow the bucket

to move freely when digging and at the

same time prevent any undue strains on

the carriage or track cable. The dump
chain is made sufficiently long so that the

load can be pulled in at full speed against

the stop button, as the shock caused by

the impact of the traveler block with the

stop button is absorbed in the chain mount-

ings. The carriage, after the traveler

block engages the stop button, moves half

as fast as the load-line cable. This fea-

ture is important, as it allows the operator

to hit the stop button at full speed, and

at the same time prepare for reversing the

operations. In dumping, the bucket as-

sumes a vertical position, thus emptying

its entire load.

This bucket is known as the Shearer &
Mayer bucket (patented) and is manufac-

tured by the firm of Sauerman Brothers,

of Chicago.

Ample Hoisting Power Essential

In the early development of the dragline

cableway excavator the standard hoisting

engine, with engine and boiler mounted on

the same base, was used almost exclusively

for this service; and even to-day installa-

tions using the common hoisting rig are by
no means uncommon. The excavating of

material with a cableway excavator is con-

stant, hard and severe service, requiring a
strong and well made engine with a boiler

capacity far in excess of that found in the

ordinary standard rig, which is designed
fjfr lighter and more intermittent service.

The solution of the problem is, of course, an
independent and larger boiler. For this

class of work the locomotive-type portable

boiler is probably best suited.

Lack of sufficient power has been the main
cause of the poor showing made by cable-

way excavators in a comparatively large

number of cases known to the writer. If

the maximum output of the machine is to

be realized the loaded bucket must travel

faster than 150 ft. per minute—a speed not

exceeded in many installations operating

with insufficient power.
To obtain the maximum capacity and

efficiency of the excavator a rope speed of

at least 300 ft. per minute should be ob-

tained on the loaded trip. For operating

the 1-yd. machine this means a 9 x 10

double-cylinder engine or its equivalent.

With an ample supply of steam at 100 lb.

working pressure and a front-drum diam-

eter of 24 in. this engine will develop a

maximum line pull of about 5000 lb., which

will easily take care of the load while the

bucket is digging. It is while digging that

the maximum load comes on the machine,

which limits the size of the drum that can

be used. At a rope speed of 300 ft. per

minute this engine with the ordinary gear

ratio of 5:1 and a drum diameter of 24 in.

will attain a piston speed of about 400 ft.

per minute, which is not excessive for this

size and class of engine. The 10 x 12 en-

gine with a drum of 26-in. diameter will

develop a maximum line pull of about 6500

trussed timber mast is economical
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lb. and a piston speed of 420 ft. per min-
ute at a rope speed of 300 ft. per minute.

For the operation of the cableway exca-

vator the engine and boiler capacities in

table 1 are recommended.

Select Blocks with Care

Probabl>' the greatest trouble experi-

enced in the operation of the dragline

cableway excavator is in the rapid wear,

Tabu 1—RaooMMnnsD EInoinb and Boom
CAPACITIKa

Capacity Double-driun Diameter Boiler
of skeleton of front capacity,

bucket, hoistinK drum, 100 lb.

cu. yd. engine inches pressure
% lUx 10 or equivalent 20 30
i 9 X 10 or equivalent 24 40
IH 10x12 or equivalent 26 60

breakage and renewals of the sheaves. The
ordinary common derrick block is entirely

inadequate to withstand the severe and con-

stant service of this class of work. The
tendency has been and is still to use sheaves

of insuflScient strength and too small a

diameter, resulting in constant breakdowns,

delays and short life of the wire ropes pass-

ing over these sheaves. It has been the

writer's experience and observation that it

The proper installation of the wire-rope

guys is very important, as the stresses that

come upon these ropes are severe. Plain,

ungalvanized cast-steel rope of 6 x 7 con-

struction is recommended for guys. There

should be at least six guys about the upper

blocks and an extra guy opposite the lower

guide block to take the reaction of the load-

line pull. One-inch rope will usually meet

all of the requirements.

Mast or Tower an Important Part of the
Machine

An important part of the machine is the

mast or tower. The particular type to use

in any given installation will depend on

the load it will be required to carry, its

height, whether or not the installation is

to be temporary or permanent, and the

relative costs of the several types in the

particular locality in which the plant is

located. In many instances a pole or tree

of proper length and strength will meet

the requirements. To obtain the required

strength it may be necessary to truss heav-

ily such a mast. One-piece timbers, 14 x

14 in. or 16 x 16 in., of longleaf or shortleaf

yellow pine, or of douglas fir, make very

Tabue 2

—

Rbcommended Sizes op Blocks and Cables and Number op Sheaves
^

Track cable tension cables.
6x 19, 6x19,

Capacity plow steel. plow steel,

ofbuclcet. Guide blocks Tension blocks diameter diameter
in inches in inches

liandl 2 sinsles. with swivel
hooks of 16-in.
diameter, extra

6-part line; 2 doubles, 16-ln. diameter,
extra heavy ; one with swivel hook
and one with special connection for

heavy track cable iV^ toiy. % to%
IH 2 singles, with swivel

hooks, IS-in. diam-
6-part line ; one double with swivel
hook : one triple with special con-

eter, special extra nection for track cable ; special
heavy extra heavy ; 16-in. diameter 1% tol% % to %m 2 singles, with swivel
hooks, 18-in. diam-

7-part line; 2 triples, 18-in. diameter.
(loncapaaa) extra heavy ; one with swivel hook

eter, special extra and one with special connection for
baaTy track cable

pays to buy the best blocks possible for
this service, for the successful and efficient

operation of the machine depends in no
small measure on the proper specifications

for and installation of the blocks. The
sheaves in the blocks should be of extra
heavy pattern and provided with bronze
bushings. The sheave pin should be extra
large and should be center-bored and pro-

vided with compression grease cups. For
continuous heavy duty the block sheaves
should be of the hollow web pattern with
a large capacity oil chamber in the web.
The writer's recommendations as to size

of blocks, number of sheaves, and size and
grade of the load, tension and track cables

for operating the %, 1 and IVz cu. yd. ma-
chines are given in Table 2.

Life of Cables

It is quite difficult to obtain very good
and reliable results as to the life of the
cables, as the conditions vary greatly on
the different installations. A great deal of

the service obtained from the cables de-

pends, of course, on the operator—how he
handles the machine and the care he takes

of the cable. Under favorable conditions,

however, and on the usual spans of 400 or

500 ft., the load line will average about

20,000 cu. yd. The tension line will give a

somewhat greater service, averaging about
25,000 cu. yd. The track cable will average
about 50,000 cu. yd.

Although track cable grades as low as

10 per cent can be used in the operation of

the cableway excavator, for a rapid return

of the bucket and the highest efficiency

of the machine a 14 per cent grade is

necessary.

satisfactory masts. The timbers must be

heavily trussed to meet the more severe

conditions. The sectional timber mast,

strongly trussed, is especially adapted to

portable outfits, as the longest piece of

timber or the longest truss rod can be

shipped on a single freight car. Some-
times conditions of load, span and height

require a structural steel mast. While the

steel mast in point of strength and re-

liability is superior to the other types, its

first cost is often prohibitive, especially for

use in connection with a small gravel-

screening plant. The 10 and 15-ton der-

rick masts are recommended for this serv-

ice.

Care in Development Needed

While local conditions in any given case

more or less determine the method of de-

velopment and the place where operations

are to begin, an exhaustive study should be

made of all the conditions affecting the
problem, and every possible advantage of

the situation that will lead to a systematic
and economical development of the deposit

should be taken. Where a dry deposit is

being worked, a future increase in the
capacity of the plant with a resultatit

change to steam-shovel operation must
often be considered when developing with
a cableway excavator; and it is here that

such a machine is liable so to "butcher" up
a property as to make its future operation
with a steam shovel exceedingly difficult and
costly.

Under such conditions study should
be made and proper judgment shown in

the layout and initial development with this

type of machine.

Why Engineers Should Be
Interested in Publicity

C . E. Drayer Urges Them to Disseminate Accurate

Technical News—Favors National

Public -Relations Bureau

TEACHING the public that the engineer

is above the skilled artisan and that he

can be of great public service in aiding his

Government locally and nationally are ob-

jectives of proper publicity for the engi-

neer emphasized by C. E. Drayer, chairman

of the publicity committee of the Cleveland

Engineering Society, at a recent meeting

of the engineers' division of the Chicago

Association of Commerce. Mr. Drayer
pointed out that the man in the street is

not likely to find out what the engineer can

do unless he is told in the layman's lan-

guage. Engineers have waited long enough
for the public to find it out unassisted, and
their rewards bear evidence of the fruit-

lessness of their wait. Unless engineers

show that they are leaders, they will always

be looked on as followers. The engineer

can correct error and misrepresentation so

that when questions of public policy are up
they will be decided in accordance with
proper engineering principles rather than
by the whim of the moment directed, per-

chance, by some small class to further

selfish ends.

Mr. Drayer's remarks were in part as

follows

:

"The country is burdened with wasteful-

ness where engineering skill might save

vast sums. For instance, it is planned to

spend $100,000,000 on highways in New
York State without adequate provision for

maintenance. It is hardly possible that

such a proposition would have been seri-

ously entertained if the public had waited
for the opinion of the engineering profes-

sion before making a decision. Again, re-

cently, a proposition to spend $50,000,000
on good roads in Ohio was voted upon with-

out any preliminary studies or surveys as

to how the money was to be spent. Had
the proposition been approved, the money
would have been largely wasted under the
direction of jockeying politicians. The at-

tempt of the last Congress to enact the

usual pork barrel river and harbor legisla-

tion is familiar to us all.

Catering to the Judicial Mind

"At present the Government is spending
millions of dollars and requiring the own-
ers to spend many more in making a phys-
ical valuation of the railroads. When two
vacancies occurred in the Interstate Com-
merce Commission a year or so ago the

suggestion was made to one who had the

ear of the appointive power that it would
be desirable to have one of the vacancies

filled by an engineer. He replied that such

a position required a judicial quality of

mind, and that the incumbent could sur-

round himself with all the expert service

needed. His answer implied that an engi-

neer could not be found possessing the nec-

essary judicial quality of mind. It should

be stated that the man who gave this reply

was a lawyer.

"It is putting it mildly to say such an
opinion indicates a regrettable lack of in-

formation in a man directing public affairs.

Yet he is not to blame. We should have
little patience with the engineer who treats

his own calling in an apologetic manner
when the means to remove his handicap
lie in his own hands.
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"Not long ago a mayor in one of our
largest cities appointed to the position of

director of public service a young lawyer,

25 years or so of age. The young attorney
knows well the lure of words and has made
some statements, ambiguous to say the
least, concerning engineering matters. His
statements satisfy an uninformed public but
are sometimes rather amusing to an engi-

neer. Again I say the burden to remove
this undesirable condition rests on our
shoulders. It is worth while to repeat a
statement made before, that the public is

unreasonable only when it is uninformed.
We must resort to the time-worn process
of education, often slow, often disappoint-
ing, always painstaking, but worth all it

costs.

What Is News?

"There is still another reason for pub-
licity by engineers. The public is deeply
interested in applied science and the prac-
tical applications of science because it

knows that its welfare is thereby advanced.
"If the news we furnish the newspapers

is to be welcomed by them, it must success-

fully compete with what we find in them.
But what is news? Broadly, it is an ac-

count of something that has never been de-

scribed in print before. Applying the test

that what is novel is news, we find an
abundance to describe in the engineering
and scientific world. The great difficulty

is to find the man who can recognize a
story, who has a nose for news, and who
can dress it in a form that will interest the
public and hold its attention.

National Bureau to Cultivate Business
Relations

"We have technical and research soci-

eties without number, so many that the
public can hardly be blamed for believing
that we are interested in material things
only, as hewers of wood and drawers of

water. Perhaps we need a National bu-
reau to conduct and cultivate business rela-

tions with the public, including inter-sbci-

ety relations, publicity, employment and
legislation.

"Over the country there is a growing un-
rest against the direction of municipal af-

fairs by the lawyer and the politician. As
said before, the administration of muni-
cipal business is largely a function of en-
gineering. Why not enable the public to

see this situation in its true light and there-

by perform a public benefaction as well as
advance our own interests. Positions for
engineers would increase in number, like-

wise compensation. In the matter of at
least seeking to prevent harmful legisla-

tion, the recent events in this State are
sufficiently strong argument to convince
Chicago engineers of the need. Always it

is easier to combat vicious legislation at

its incipiency rather than after it has been
enacted into law.

"Proper relations with the public can be
carried on very much better by local engi-

neers than by any central bureau acting
without the advantage of close contact with
the public through the local society. The
central bureau and the local society work-
ing together would accomplish vastly more
than either alone. I am a strong believer

in a large all-inclusive local society, and a
select National society. Each has separate
but parallel courses which should be merged
at the proper point to the common purpose
of advancing public welfare and enhancing
the prosperity of the entire engineering
profession."

Thin Concrete Base, Reinforced, May Save
50 Cents a Square Yard in Paving Costs

Prof. James S. Tucker, in Discussing Results of Slab Tests at Oklahoma
University, Foresees Marked Economies from Reduced Foimdation Thickness

BY THE substitution of a 3-in. reinforced
concrete base for the customary plain

6-in. base savings of 50 cents per square
yard on pavements costing ordinarily from
$1.60 to $2 per square yard, are possible,

according to a paper presented before the
Iowa State Engineering Society by Prof.
James S. Tucker, director of the school of
engineering of the University of Oklahoma.
Professor Tucker first discusses the merits
of grout and bituminous fillers for brick
pavement and then cites tests of concrete
slabs, made for the Western Paving Brick
Manufacturers Association at the university
laboratory, to support his belief in the feasi-

bility of reducing the foundation thickness
and lowering costs without impairing the
quality of the work. Twenty-eight slabs

were tested. The aim was to demonstrate
whether or not it is possible to so reinforce

the concrete foundation of a pavement as
to permit a substantial reduction in its

thickness and so to effect a marked saving
in the cost of the pavement as a whole.

Concrete Slabs Tested

Concrete slabs, representing a section of

the pavement 1 ft. wide and of various thick-

ness were made, and when suitably aged
were placed in the testing machine and sup-
ported on knife-edges 27 in. apart. The
load was applied directly to the center of the
slab. This is equivalent to applying the load

directly to the foundation itself, and it is

not transmitted through what would be the

wearing surface of the pavement, whatever
its material might be. Each slab was en-

tirely unsupported save on the knife-edges
at the ends, so that the conditions were simi-

lar to what would exist in a street where the
foundation spanned an open ditch 27 in.

wide. Thus it will be seen that the artificial

conditions are much more severe than those

which would occur in actual practice.

The average center concentrated load

borne by 6-in. plain slabs at 12 days was
1200 lb.; by 5-in. plain slabs at 11 days,

1125 lb.; by the 4-in. plain slabs at 10 days,

630 lb. A 2-in. slab, reinforced with wire
fencing in the middle, averaged 460 lb. at

10 days or four-fifths as much as the 4-in.

plain slab. Three-inch slabs, reinforced
near the bottom, gave 1180 lb. in 10 days, or

the same as the 5-in. and nearly as much as

the 6-in. slabs. Four-inch slabs, also rein-

forced near the bottom, gave 1550 lb. in 10

days. One 4-in. slab with three wires, at

an age of 27 months, gave the remarkable
test of 3000 lb.

The reinforcement used in every case was
ordinary commercial, rectangular-mesh hog-
fencing of galvanized wire, costing from 3

to 5 cents per square yard in place in the

street foundation. The slabs tested had
either three or four longitudinal wires, just

as it happened to come from the top or bot-

tom of the fencing. The meshes ranged be-

tween 5 X 61/2 and 3V2 x 6^/2 in. The top

of the fencing had wires of % in. diameter,

while the balance were 9/16 in. in diameter,

and the transverse knotted stay wires were
7/64 in. In none of these cases did the

wires break, except in the 27-month test,

but as the ends of the strands were not

even turned up, or hooked, and as in numer-

ous specimens the wires were embedded only
about % in. from the bottom of the slab,

they frequently pulled loose and merely
slipped as the upper part of the slab crushed
under the load.

The concrete was of the most ordinary
sort, made in a hand mixer in proportions
of 1:4:5, with %-in. limestone and a coarse
and a fine grade of sand in equal parts.

They were aged in an open field between
Oct. 28 and Nov. 12, for the most part. It

is thought that no special laboratory advan-
tages were obtained which would render the
concrete in any way better than that usually

obtained in street practice.

Economies Indicated

The outstanding fact plainly shown is

that even with this simple and inexpensive
reinforcement the 3-in. slab is easily as

good as the 6-in. slab of plain concrete, while
the 4-in. was about a quarter better.

The real significance, economically, of
these tests appears when we consider the
cash value of the facts learned. Wherever
there is need for a 6-in. base, one 3 in. thick

with 5 cents worth of reinforcement will do
equally as well. The cash saving is notable
since the concrete will cost from 15 to 20
cents per square yard per inch of thickness.

Hence this simple use of hog-fencing means
from 40 to 55 cents per square yard of

pavement actually saved, or 25 per cent sav-

ing on a pavement costing from $1.60 to $2.

This would mean a saving of $1000 upon
about 2000 sq. yd. of pavement, and a small

job of paving usually costs several times
this amount.
Nor is this all. Having seen that we can

do with 3 in. of concrete all that is now
done with 6 in., we meet the next obvious
question : "Is a pavement base of even that

strength ever needed?" It will be observed
that the loads of 1500 lb. obtained with the
4-in. slab represent a wagon wheel carrying
one-fourth of a 3-ton load. This is probably

about twice as great an intensity as would
occur for a 10-ton road roller, and somewhat
greater than under a large traction engine.

Note, however, that the slab tested had the

following handicaps: First, the load was
applied at the center of a clear unsupported
span of 27 in. ; second, the slab was discon-

tinuous in both directions, and hence could

receive no support from adjacent portions

of the concrete; third, this discontinuity, or

lack of anchorage, was of vital importance
to the reinforcement, since only in the one
case of the block aged 27 months did the

wires break—that is, the capacity of the

wires missed development by from 50 to 80

per cent. Plainly, then, there is an ample
factor of safety in assuming that this plan

would always give results equally as good
in any pavement, and it is i^asonable to ex-

pect vastly better.

Foundation Must Be Firm

The most vital variation between this ex-

periment and practice, however, lies in the

unsupported span tested. We certainly need

not assume that we must design to meet this

non-supported condition in practice, nor

need we figure safe loads without taking

into account the supporting power of the
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subgrade. Let us make a few compari-
sons.

Everj- engineering text on foundations
suggests that almost any drj* soil can be
safel>- relied upon to carry 2 tons per

square foot, if kept free of excess moisture.

The soil will be ver>- bad indeed which will

not carr>- 1 ton per square foot, and for

particularly good soils it may run to 8 or

10 tons. Taking 2 tons as a reasonable

figure for soil which is to have a tight roof

—any which may be assumed to have re-

ceived the attentions of a steam roller—this

would give a supporting capacity of about
30 lb. per square inch, running up to six or

eight times that with the better soils.

If we consider a 3 x 8-in. brick as re-

ceiving a wheel load of 1500 lb., and it is

resting on a 1-in. sand cushion carried by
concrete 3 in. thick, then, taking the usual

assumed divergence of load lines as 45 deg..

be put upon it. We see that if a space 4

in. long under our 12-in. wide test slab had

been occupied by soil of the supporting ca-

pacity named, instead of the slab having a

clear unsupported span, then there would

have been no need of reinforcement in it.

Pursuing the logic still further, it ap-

pears that the thickness of the slab is of

little import, since it is the subgrade which

must really and eventually carry the load

in any case. As the thinner slabs deflected

about ?4 in. without failing, it is seen that

the soil area called into support will greatly

exceed what is needed to bear any load com-

ing upon the pavement surface.

Possibilities of Two-Inch Slab

This reasoning indicates that a 2-in. slab

with the wire in the middle would be amply

strong, and would effect a still further sav-

ing of money over that already indicated.

the reinforcement comes in—to render the

pavement stable and secure from disturb-

ance by reason of such defects in its sup-

port, for if these thin slabs with the trifling

reinforcement used will, under all the handi-

caps herein indicated, virtually carry any

possible loads over clear spans of 2 ft., it is

certainly rational to suppose that they will

carry and distribute the loads properly

when resting on almost any soil short of

liquid mud. This we certainly need not pro-

vide for, nor need we regard a general set-

tlement in any pavement as fatally defective.

Old English Bridge Replaced by New
Flat-Arch Structure

THE principal reason for reconstructing

the old Southwark bridge over the

Thames River, London, was the restriction

D
Half Cross-Section at End Bracing Section through Lamp Base

SECTION OF NEW SOUTHWARK BRIDGE, SHOWING ENGLISH PRACTICE IN HIGHWAY FLOOR DETAILS—NOTE BENT STIFFENER ANGLES

this wheel load is distributed over 170 sq.

in. of earth surface, giving an intensity of

9 lb. per square inch. Since we are count-

ing upon a 30-Ib. soil as a minimum, a figure

which already includes an ample factor of

safety, it is evident that the soil can not be
over-stressed, even though we consider the

area of concrete loaded as a separate flag-

stone, and not part of a continuous slab,

which it certainly will be.

Without assuming that our foundation

has any particular tensile strength, there-

fore, we are forced to conclude that a soil

area of 50 sq. in! would carry the 1500-lb.

wheel load with perfect safety, while in fact

the area receiving the load is over three

times as great as this. This, it is thought,

will serve as an ample allowance for the case

where the load is applied to the joint be-

tween two bricks where there is a non-rigid

joint filler.

Thus we have reasoned around to our

starting point, the contention of MacAdam
that a well-drained and compacted road sur-

face would bear any wheel loads that could

Professor Tucker is not prepared to recom-
mend this thickness, however, unless the

paving specifications are otherwise radically

amended, notably in the preparation of the

subgrade. He is convinced, however, that

an average expenditure of 3 or 4 cents per
square yard in excess of the present prac-

tice devoted to watering, raking, and con-

tinued rolling of the subgrade would render
the 2-in. base entirely feasible. He is also

convinced that such rolling and painstaking
treatment of the subgrade would surpass in

effective supporting power and increase

pavement stability more than the introduc-
tion of four extra inches of concrete foun-
dation as now commonly practised, while
the cost reduction might then amount to 30
per cent of the total.

It may here be claimed that this paper
first makes a great argument for wire rein-

forcement, and then shows that it is un-
neces-sary. The practical difficulty of get-
ting a uniform and homogeneous subgrade
is freely admitted, even with the care and
effort here asked for. This is exactly where

to road traffic caused by the steep gradients

on the approaches and on the bridge itself.

The old bridge consisted of three cast-iron

arch spans, one 240 ft. and two 210 ft. long,

carrying a 29-ft. roadway and two 6%-ft.

sidewalks, described in Engineering Rec-

ord of April 18, 1914, page 442. The new
structure consists of five Hpans, retaining

the same 240-ft. center span but with two
128-ft. and two 182-ft. spans of flat-arch

type, built of seven steel ribs spaced 8 ft.

9 in. on centers except the outer pair on

each side, which are 5 ft. on centers.

The accompanying sections of the new
bridge suggest the difference in practice

between American and English highway
bridge floor and arch construction. The
piers are of granite and an elaborate or-

namental facing is carried up above the

side railings as outlined at the piers. As
it was desired to utilize the masonry of

the old abutments for the new bridge, the

distance between the center lines of the

outer ribs could not be increased. In

order to widen the bridge, therefore, the
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sidewalks had to be supported on canti-

lever brackets, which are spaced about 14

ft. on centers. At their outer ends a con-

cealed girder built of plates and angles

serves to support the sidewalk between the

cantilevers.

These illustrations are taken from an

article in "Engineering," of April 30, de-

scribing other changes in several bridges

over the Thames, and the widening of Lon-

don bridge.

Beaumont Water Terminal

Will Be Built in Units
$3,000,000 Development for Texas Port Will In-

clude Quay Sheds, Warehouses, Factory Lofts

and Elaborate Transfer Machinery

By H. McL. HARDING
Consulting Engineer, New York City

TO serve more adequately an area larger

than the New England States, a new
water and industrial terminal is to be built

at Beaumont, Texas, one of the few ports in

the State for ocean-going vessels. Beaumont
is about 50 miles up the Neches River, and
the site secured for the terminal is Kirby

Point, which is surrounded on three sides

by the river and is located within 1000 ft. of

the court house. With the land and water
areas there are available about 55 acres for

the terminal. The terminal is designed to

be built in units, only the first of which is

to be constructed at present.

A plan of the terminal is shown, with the

first unit indicated in solid lines and the re-

maining units dotted. A unit length of

quay is 500 ft., which is the length of a
large freighter. Such a unit is provided
with a proportional length of shed, ware-
house, necessary railway tracks, and the

transferring and handling machinery. A
second unit can be installed without requir-

ing any changes in the first unit, and with-

out interruption of traffic.

Each unit complete, including the above
elements, with the dray area, and the filling

and paving, will make the total investment,
exclusive of the land, about $300,000. The
seven units with the fish and farm markets,
the cold-storage and adminstration build-

ings, the manufacturing lofts, sheds, rail-

way-approaches and storage tracks, will re-

quire an investment of about |3,000,000.

The additional units will be constructed ac-

cording to the demands of traffic.

Freight Handling Equipment

Freight is to be transferred by traveling

gantry jib cranes, and by the overhead trav-

eling hoists and movable tracks it will be as-

sorted, distributed and tiered in the shed.

By other cranes, at the rear of the shed,

it will be transferred by one direct move-
ment from the shed to any story of the

warehouse.
By means of the terminal railway tracks

and the present Belt Line Railroad cars can
be switched between any of the railroads

entering Beaumont and any shed, ware-
house or storage place within the terminal.

There are to be railway tracks between the

shed and the waterway and between the

shed and the warehouse, thereby affording

complete co-ordination.

Along the river banks of the terminal

there will be constructed at first only the

concrete quay walls. Later the projection

piers will be added, according to the in-

crease of the tonnage. For the present and
future development of the industrial ter-

minal there will be, beside the 55 acres men-
tioned, about 325,000 sq. ft. of pier space,

575,000 sq. ft. of slip space, and 60 acres in

addition in the turning basin.

There will be 9275 lin. ft. of frontage over
which, when mechanically equipped with the

latest appliances and intensively worked,
there can be transferred annually more
than 3,000,000 tons of miscellaneous car-

goes.

The seven transfer-sheds on the quays and

El-fi60± _^">4'-H Paving __„..^„

TYPICAL BULKHEAD &*ECTION

the five trans-shipment sheds on the piers

will be of steel and will have a total holding

of short-time storage capacity of 114,500

tons. In the concrete warehouses there will

be a long-storage capacity of 150,000 tons.

The open storage spaces for outside freight

will amount to approximately 300,000 sq. ft.

The concrete manufacturing lofts will

have a combined floor area of 620,000 sq. ft.

There will be an administration building,

farm and fish markets and cold-storage fa-

cilities. Coal pockets and oil pipes are lo-

cated where vessels can be supplied with
the least discomfort to the remainder of the

terminal.

Two Types of Cranes

There will be two types of cranes, the half

arch and the other the full arch. These will

take normal loads of 3 tons and have an
over-reach of 45 ft. They will be operated

by direct-current electricity at 550 or 200
volts. There will also be transfer bridges
for lumber and structural steel, and convey-
ors for special commodities. In the sheds

will be overhead traveling cranes and elec-

tric traveling hoists, of a hoisting and car-

rying capacity of 2 tons each, for the assort-

ing, distributing and tiering of miscellane-

ous freight. The hoists will be operated in

trains. For long movements, motor trucks

will be used.

The quay walls above low water will be
composed of concrete, no wood entering into

the construction except that which is below
low-water line. A typical cross-section is

shown.
It is expected that the first unit will be

completed and ready to add to the capacity

of the present wharves in a few months.

THE FIRST UNIT OF THE BEAUMONT DEVELOPMENT IS SHOWN IN SOLID LINES

The War-Time Advantages of Govern-
ment ownership of railways, often cited as

one of the main arguments for such public

ownership, has been shown by the success-

ful private operation of the French rail-

ways to be largely imaginary, according to

an editorial in London "Engineering."
Quoting from that journal, "The relations

between the State and the railway compa-
nies in France have resulted in the estab-

lishment of railway systems and working
conditions of great effectiveness in war
time. When required, the War Department
can command the whole plant, whilst bene-

fiting to the fullest extent by the experi-

ence and technical knowledge of the com-
panies' staffs. Moreover, the services

rendered to the State cannot be said to be
of an expensive nature; the cost would be
much higher than it now is were the State

to own even part only of the plant which is

so readily placed at its disposal when
needed."



722
ENGINEERING RECORD Vol. 71, No. 23

Knowledge of Affairs Needed

by Engineers

ProTeswr Ira O. Baker, in Address to Triangle

Fraternity. Suggests Ways of Increasing

Technical Men's Influence

WRONG IDEALS, involving too great

specialization in technical detail to the

exclusion of more broadening interests, is

responsible for the engineer's failure to at-

tain the position he might occupy in the

estimation of the public. This is the belief

of Prof. Ira O. Baker, until recently head

of the civil engineering department of the

University of Illinois, as expressed in a

speech at the recent annual convention of

Triangle, an engineering fraternity.

Wrong Ideals

Professor Baker said, in part:

"I am persuaded that the chief reason

why the engineer does not attain to the

position in the public estimation which he

might occupy is because of wrong ideals.

The representative engineer magnifies the

importance of technical matters. In col-

lege he is insistent upon acquiring a so-

called practical education, that is, he de-

sires to specialize and to take only the sub-

jects immediately connected with his

chosen profession. As a consequence, he

lacks breadth of view and is weak in knowl-

edge of non-professional matters. Too

often he has sought to perfect himself in

technical details to the neglect of a knowl-

edge of political procedure, of business

methods, of labor conditions, or of social

problems. Further, he is often seriously

deficient in the ability to use correct and

forceful language.

"What then can the engineer do to im-

prove his position in society, or rather, what

can you do to prepare yourselves for a

wider usefulness and a larger success? I

have several definite suggestions:

"1. Conserve your health, be strictly hon-

est, and keep your heart pure.

"2. By continual care and practice culti-

vate the ability to express yourself in writ-

ing and in oral speech in clear, concise, cor-

rect English. There is nothing more neces-

sar>- to the young engineer who desires to

attain more than a mediocre success.

"3. Extend your horizon by reading and

study of industrial and political history,

political and social science, economics, labor

problems, principles of banking, rate regu-

lation, and other vital subjects that will

suggest themselves. There are numerous

volumes on any of these subjects that are

intensely interesting and instructive.

Knowledge of Affairs

"4. Do not become a man of technical de-

tails nor a man of books to the exclusion

of a knowledge of affairs. In the first

place, the successful engineer must buy ma-

terials ; and therefore he must have a knowl-

edge of market conditions and of business

methods. These come only by close obser-

vation. Notice that I do not say they come

by experience. Of course, they come

through experience; but experience alone

does not give the necessary knowledge.

They come only through thoughtful obser-

vation and careful analysis. In the second

place, a successful engineer directs the

labors of others; and therefore he must

know much of the motives that influence

men, and must understand the point of view

of organized labor, and should have at least

some knowledge of the advantages and dis-

advanteges of the different methods of pay-

ment. In the third place, an engineer is

frequently called upon to report upon proj-

ects; and therefore he should be able to

foresee all the industrial, commercial, and

financial conditions involved in the project,

and should be able to accurately discrimi-

nate as to the relative importance of the

various conflicting factors. In the fourth

place, the engineer writes specifications and

makes contracts; and therefore he should

know something of the intricacies of the

law. In short, the successful engineer must

have technical knowledge, but he must also

be a man of affairs, knowing men and busi-

ness methods.
"5. Participate in public affairs, not only

to discharge your political and social duties,

but also because of the development and

breadth of view that will come to you.

"6. Finally, be courageous, have an ambi-

tion for a large success, and then work

hard to attain that goal. May abundant

success crown your efforts, and real joy at-

tend you through a long and useful life."

Grade Crossing Eliminated

Without Halting Traffic

Short Detour Enables Chicago, Milwaukee & St.

Paul to Lower Track at Huxley, Iowa, While

Intersecting Line Is Raised

AS A RESULT of grade changes at

Huxley, Iowa, on the Chicago, Mil-

waukee & St. Paul Railway, in connection

with its Iowa double-track work, the engi-

of its cut. Next the Fort Dodge, Des

Moines & Southern laid out a temporary

main-line track crossing the Chicago, Mil-

waukee & St. Paul 600 ft. west of the per-

manent crossing of the two lines. The four

curves making up this track were dubbed

the "derby hat" detour. The distance from

the brim to the crown was necessary in or-

der to obtain tail room for the steam road's

construction trains to work in without

crossing the electric road.

Bridge material was assembled on the

ground, and when the St. Paul's steam

shovel had cleared the permanent crossing

with its last cut, a temporary bridge was

erected behind the shovel. The traffic on

the interurban was then changed back to

the main line and the track taken up at

the temporary crossing. The St. Paul's

cut was then finished west of the crossing,

completing the excavation for a new double

track. While the tracks were being laid

and ballasted, the electric line's traffic was

again diverted to the "derby hat" detour

which it was necessary now to carry over

the double-track excavation on a temporary

timber bridge. The electric railway com-

pany's main line was then taken up, after

the piles had been driven for the new

bridge over the steam road's new double

track. The approaches to the new bridge

were graded and the main track was relaid

and ballasted. When this was finished and

one of the Chicago, Milwaukee & St. Paul's

permanent main tracks was ready for serv-

ice, a force of track and bridge men was

assembled and in one hour, without inter-

fering with traffic on either line, track con-

LOCATION OF DETOUR, AND OLD AND NEW PROFILES OF ELECTRIC LINE

neers of that company were confronted

with the problem of lowering their grade

13 ft. and at the same time allowing the

Fort Dodge, Des Moines & Southern Rail-

way, an electric system with frequent

train service, to be raised 12 ft. without

interfering with traffic on either line.

In carrying out the excavation of the

Huxley streets and the Fort Dodge line,

it was necessary for the steam shovel to

make four cuts at each crossing. Owing
to the frequency of trains on the electric

line the following track scheme was laid

out to prevent interference with traffic on

either line.

Tracks Laid in Effecting Change

A temporary main track for the Chicago,

Milwaukee & St. Paul was laid to the south

nections were made, stringers were placed

on the electric line's bridge,where it crossed

over the Chicago, Milwaukee & St. Paul's

temporary track, and the temporary trestle

of the interurban over the steam road's

main tracks was removed. It was also

necessary to remove two temporary street

bridges and finish the permanent street

bridges by erecting a span over the aban-

doned temporary track, indicated in the ac-

companying drawing.

The grading was done by the Walsh

Construction Company, of Davenport,

Iowa, but all of the bridge work was done

by the bridge department of the Chicago,

Milwaukee & St. Paul Railway. E. L. Sin-

clair was the assistant engineer in charge

of the work, reporting to W. E. Wood, dis-

trict engineer.
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New Publications

The Municipal Enoineees Journal, May 1915.
Paper; 6 x 9 in. ; 123 pages; illustrated. New
York, The Municipal Engineers of the City of
New York. 50 cents per copy, $4.00 per year.
The first issue of a new publication inaugurated

by the publication and library committee of The
Municipal Engineers of the City of New York.
Contains reports of committees and society notes,
and two papers, with discussion, "Some Problems
of Street Paving in Large Cities," by Henry
Welles Durham, and "The City Controlling the
Development of Private Property," by George B.
Ford.

The Flow of Watek in Irrigation Channels. By
Fred C. Scobey, irrigation engineer. Bulletin 194,
U. S. Department of Agriculture. Paper ; 6 x 9
in. ; 68 pages ; illustrated : tables and diagrams.

Contains the results of experiments made under
irrigation conditions and in channels of modern
construction for the purpose of determining the
proper constants or retardation factors in Kutter
and Chezy formulas. Describes the necessary
field data for computing these values and the re-
quired equipment and methods. Gives estimation
charts and recommended values for different
kinds of channels.

Report of the Tests of Metals and Other Mate-
rials Made with U. S. Testing Machine at
Watertown Arsenal, Mass., 1914. Cloth, 6x9
in. ; 217 pages ; illustrated. Washington, Govern-
ment Printing Office.
Annual report for the fiscal year ended June 30.

1914, of various tests made during the year under
the direction of C. B. Wheeler, commanding

' efflcer, Watertown Arsenal. Among the more im-
portant series of tests were the following: Hydro-
static tests of shrapnel cases ; shock, tensile,
hardness and warpage tests of shrapnel-case
metal ; resistance tests of rotating bands in mor-
tars ; tests of three small steel columns with pin
ends ; tests of chains ; friction test of bronzes

;

tensile tests of wire rope and Manila rope ; proof
stresses in piston rods ; compressive tests of
springs and various impact tests. Experiments
on heat treatment of steel, including physical tests
and metallographic examinations, are detailed.

A Primer on Explosives for Metal Miners and
Quarrymen. By Charles E. Munroe and Clar-
ence Hall. Bulletin SO, Bureau of Mines. Paper ;6x9 in., 125 pages: illustrated. Washington.
Government Printing Office.
Deals with the extensive experiments made bv

the Federal Bureau of Mines to increase the
safety of miners working in metal mines, and
supplementing the account of experiments made
with the different explosives used in coal mining,
as given in Bulletin 17. Gives full explanation
and description of combustion, different methods
of causing the explosions and relative dangers
Blasting and mine explosives ; fuse, detonators
and electric detonators ; firing blasts by elec-
tricity ; the use of explosives in excavation work,m quarrying, and in metal mining and tunneling;
drilling and blasting methods in various modern
tunnels ; and magazines and thaw houses are dis-
cussed in some detail. Permissible explosives for
both coal mines and metal mines are given, and
the requirements for tests as outlined by the
Bureau of Mines. Federal law and Interstate
Commerce Commission regulations governing the
shipment and storage of explosives are conciselv
stated, and a li.st of previous Government publica'-
tions on allied subjects included. Good illustra-
tions illumine the text.

U. S. Geological Survey Bulletins. Paper ; 6 x 9
in. Washington Government Printing Office.
Results of Spirit Leveling—In Idaho, 1896 to
1914 inclusive. Bulletin 567: 130 pages; tables.

—

In Minnesota, 1897 to 1914 inclusive. Bulletin
560; 190 pages; tables.
Stream Gauging Stations and Water Resources—Western Gulf of Mexico Drainage Basins,
Water-supply Paper 340-H ; 9 pages.—Colorado
River Basin, Water-Supply Paper 340-1; 11 pages.—The Great Basin, Water-Supply Paper 340; 12
pages.—Niles Cone and Adjacent Areas in Cali-
fornia, Water-supply Paper 345-H ; 41 pages: il-
lustrated,—Surface Waters of Iowa, Water-Sup-
ply Paper 345-1

; 52 pages.—Ground Water for
Irrigation in the Sacramento Vallev, California,
Water-supply Paper 375-A ; 49 pages.—Ground
water m Southeastern Nevada, Water-Supply
Paper 365 ; 84 pages ; illustrated.—Tularosa
Basin, New Mexico, Water-Supply Paper 343 : 317
pages

; illustrated.—Underground Waters of the
Coastal Plain of Georgia, Water-Supply Paper
341; 539 pages: illustrated.—Surface Water Sup-
ply of St. Lawrence River Basin. 1913, Water-
Supply Paper 354; 136 pages; illustrated.—Sur-
face Water Supply of Ohio River Basin, Water-
Supply Paper 353; 264 pages; illustrated.
The Production of Sand-Limb Brick in 1914 ;

Mineral Resources of the U. S., Part II, No. 1

;

7 pages.

Building Code Recomme.vded by the National
Board of Fire Underwriters—Fourth Edition
Completely Revised, 1915. Flexible cloth; 5 x 7%
in.

; 326 pages ; illustrated. New York, National
Board of Fire Underwriters.

This revised edition contains three new fea-
tures ; the uses of numerous notes scattered
through the text to serve as recommendations,
cautions or explanation, the introduction of cuts
Illustrating details of construction, and the use

of frequent cross references for finding allied sub-
jects.
The new edition also contains, among other

changes, a broader application of the table cover-
ing allowable floor areas with and without sprin-
klers and more generous allowance for efficient
protection ; a treatment of the subject of exits on
the new basis of number of occupants instead of
floor area ; the recommendation of smoke-proof
towers and outside stairways to replace all fire-
escapes ; an appendix containing new grading
rules for timber and new allowable loads on tim-
ber beams ; specifications for fire tests and meth-
ods for loading tests ; general requirements for
certificates of occupancy ; regulations for roofings
with the object of eliminating inflammable ma-
terials ; provisions for new materials and hollow
building blocks, and the complete revision of the
engineering and fire protection features of the
code.

Books Reviewed

Who Started the Panama Canal and

Its Railroad ?

Author, Charles E. A. MacGeachy. Paper, 11 x
8 in. ; 24 pages. New York, M. B. Brown Printing
& Binding Company. 25 cents.

In this pamphlet Mr. MacGeachy tells

the story of the survey for a railroad and
a canal across the Isthmus of Panama in

1845 by his. father, Col. Edward Mac-
Geachy of the Royal Engineers. Knowl-
edge of this survey has, apparently, not

come to the notice of most of the writers

on the history of the Panama work.
It appears that Colonel MacGeachy con-

ceived the scheme of connecting the two
oceans with a canal and a railroad and re-

ceived some encouragement from the British

Government for making the surveys. He
was then crown surveyor of the Island of

Jamaica, West Indies, and, being provided

with an escort by the Government, under-

took the work. He unsuccessfully laid his

surveys and recommendations for a rail-

road—to be followed later by a canal—be-

fore the English authorities. He then took

up the matter with Prince Napoleon—later

Emperor Napoleon the Third-—who became
enthusiastic over them. However, there

were no immediate results, and the surveys,

so Mr. MacGeachy declares, finally passed

on to DeLesseps, who used them as a basis

for his work.

Report on Collection and Treatment

of Philadelphia's Sewage
Prepared by Bureau of Surveys, George S. Web-

ster, chief engineer ; George E. Datesman, principal

assistant engineer, and W. L. Stevenson, assistant

engineer. Cloth, 6% x 9V4 in.; 188 pages; fully

illustrated with maps, diagrams and photographs.

The report on the comprehensive plan for

the collection, treatment and disposal of the

sewage of Philadelphia, embodying the re-

sults oi work begun in 1907, was issued last

week. It is a noteworthy volume, not

merely because it outlines plans involving

the expenditure of |34,600,000 to provide
for conditions in the year 1950, but because
it illustrates in a convincing manner how
such a report should be prepared. At the
very beginning there is a concise state-

ment of the problem and its solution, so

that before the reader enters into the de-

tails of the report he has a well defined

idea of what it is all about. Too much

praise cannot be given to George L.

Webster, George E. Datesman and W. L.

Stevenson for this evidence of an apprecia-

tion of the reader's needs—a point which
most engineers neglect entirely in attempt-

ing to tell of their work.
The report does not go into details of

design but presents the general features of

a system of intercepting sewers and three

treatment works. Two of these include

coarse screens, grit chambers and Imhoff
tanks, with future provision for sprinkling

filters, while the third provides only for

clarification by screens and grit chambers.
A definite program of construction in suc-

cessive stages is mapped out.

A valuable portion of the report is the
discussion of progress in the art of sewage
treatment, in which all of the various

processes are described. There are appen-
dices on Philadelphia's existing sewerage
system, on the sanitary surveys of the
Delaware and Schuylkill Elvers, and on Mr.
Datesman's inspection of European treat-

ment works.

To the sanitary engineer's library the

Philadelphia report will be a welcome addi-

tion, and for the engineer who knows noth-

ing of sewage treatment the volume can
well be studied as a model of the form in

which engineering data on a large project

should be presented.

Railroad Field Manual for Civil

Engineers
Author, William G. Raymond, C.E.. L.L.D., profes-

sor of civil engineering and dean of the College of

Applied Science, State University of Iowa. Leather,

5 X 7 in. ; 386 pages; 31 illustrations. New York,
John Wiley & Sons, Inc. ?3 net.

Reviewed by A. F. Comstock
Associate in Railway Engineering, University of

Illinois

Two essential departures from the stand-

ard railroad field book have been under-

taken in this work: (1) The decimal divi-

sion of the degree has been used instead of

minutes and seconds, and (2) the text has

been reduced to the point of serving almost

exclusively to explain the use of the tables.

The author's aim has been to provide a

book for field rather than for office use.

One's first impression is likely to be that

the book might properly have been desig-

nated "Tables for Railroad Engineers," in-

stead of "Railroad Field Manual," since the

tables comprise 327 pages of the total of

386, leaving only 59 pages for the text mat-

ter, including the index. There appears to

be but slight justification for the term
"manual" (in its accepted sense), as the

text of the eleven chapters is used in most
cases only as an introduction to the tables.

The chief exceptions to this statement are

Chapter 1, "Simple, Compound and Vertical

Curves" (11 pages) and Chapter 10, "Ad-
justment of Instruments" (4 pages).

The tables are exceptionally complete,

there being 83 in all. Five-place logarithms

are used; and logarithmic functions are

given both for degrees and hundredths of

a degree, and for degrees and minutes. The
tables of radii, tangents, tangent correc-

tions, middle ordinates, etc., are computed
for decimal divisions of the degree instead

of for minutes. There are seventeen tables

on the ten-chord spiral, and seventeen on
earthwork. Three tables of the more com-
monly used functions of metric curves,

comprising five pages, are given ; and there

are several tables relating to train resist-

ance and tractive effort, besides several
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others not commonly found in book form.
The author deser>-es credit for promul-

gating th«» decimal diviision of the degree to

the point of risking the success of his book
on that issue. The idea is a progressive

one, and undoubtedly will continue to find

converts.

The book is not likely to appeal to rail-

road engineers except through its numer-
ous tables, and even from this standpoint

those who are not yet ready to change to

the decimal division of a degree will find

it of limited use. The exclusion of many
of the typical problems in curves, turn-

outs, crossings and connections militates

against its usefulness in the field, while

the abridgment of the text unsuits it for

general application in the classroom. The

binding and typography evidence a high

standard of book-making.

Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

Activated Sludge and the Baltimore

Sewage Experiments

Sir: I have read with great interest your
article in the Engineering Record of April

24, 1915, page 521, relative to activated

sludge experiments at Baltimore. Last
August the writer had the privilege of vis-

iting Manchester and Salford and saw the

apparatus used for the original experiments
by Ardern and Lockett in Manchester and
saw the Salford tank in operation.

G. J. Fowler, of Manchester, was most en-

thusiastic about the new process and had
then thoroughly realized the advantages of a

continuous-flow method over a fiU-and-draw

method. He had already tried experiments
on a small scale to develop the continuous-
flow plan of operation but had not been suc-

cessful on account of the necessary agita-

tion of the sewage, which caused portions of

the sewage to pass through the tank very
much more rapidly than the average deten-

tion period, depriving it of the necessary
contact with the activated sludge.

It would seem to the writer that some
form of tank might be designed which
would contain a great number of vertical

baflles or walls, which would absolutely pre-
vent any cross currents or short circuiting,

and which would subject the sewage be-
tween each pair of walls to a known and
definite amount of aeration for a definite

period. It would seem that such a tank
could be planned with a velocity of sewage
between diaphragms sufl^cient to keep the
sludge in suspension, thus permitting an
economy in the quantity of air used. The
sludge which would be carried forward by
the flowing sewage could be intercepted at
the end of the series of baffles and pumped
back BO as to discharge into the upstream
end of the tank.

The writer has made no attempt to work
out structural or hydraulic details of the
scheme above outlined, believing that such
detailing could better be done by those in

charge of the experiment, who are familiar
with the existing facilities and limitations.

Charles E. Gregory,
Engineer-in-Charge of Sewers,

Borough of Manhattan.
New York City.

Sir: I have your letter in which you in-

quire about the method of operation of the
Pachuca tank. This tank accomplishes its

mixing and agitating function by the air

going up inside the central tube. The air
jets are directed downward from the hori-
zontal for the purpose of general diffusion

to prevent the air bubbles from tending to

rise in a limited annular ring near the air

pipe. The Pachuca tank is a thorough mix-

ing and circulating device as is evidenced

by its successful use by J. M. Hartgering

for the purpose of mixing slurry at a wet

process cement mill. Mr. Hartgering used

it on the "fill-and-draw" plan but it seems

to me that it could be adapted for use on the

continuous flow plan in connection with an

aero tank. I had thought of its being used

in the Baltimore experiments as follows:

1. Hang an air lift tube from the parti-

tion diaphragm, this tube to extend to a

convenient point near the bottom of the

tank.

2. Insert air pipe to a point near the bot-

tom of the air-lift tube.

3. Allow the sewage to enter through the

sludge pipe.

4. By the air lift cause a sewage and
sludge mixture to rise through the inner

tube and flow over a weir on the inner cir-

cle, after which it would deposit the sludge

in passing through the sedimentation cham-
ber and flow away over a weir on the outer

circle. The sludge would be returned to the

sludge chamber through the slot. The sug-
gested adaptation of the Pachuca tank is

merely to insure the success of this general
scheme of operation and the suggestion is

made because there was doubt in my mind
as to its success unless some such expedient

were adopted.

H. C. McRae,
District Engineer, International

Joint Commission.
Detroit.

Creosoted Wood Blocks Suitable for

Bridge Floors if Fireproofed

Sir: There has been general and exten-
sive discussion about the disastrous fires

and destruction of the steel bridges at De-
troit and Vancouver (see Engineering Rec-
ord, May 15, page 605), due to the burning
of the wooden floor systems and creosoted
wood-block paving thereon, and the infer-
ence has frequently been made that the use
of combustible floor and paving systems
should be discontinued on steel bridges 'n

Order to eliminate the fire hazards. Engi-
neers, in general, have been severely criti-

cized for their frequent failure to provide
an incombustible floor system on this type
of structure.

In this connection, it is well to study all

the conditions carefully before any conclu-
sions are made. The defects in construc-
tion which made these disasters possible
should be picked out and any recurrence of
similar nature obviated, wherever possible,
in the future.

In the case of the Detroit bridge, it is

now generally believed that the fire was due

to defective electric wiring underneath the

floor system. - It is certain that the fire

originated and gained headway from below.

In the case of the Vancouver bridge the

same thing was true, the fire originating

below the floor system, the supposition being

that the origin in this case was incendiary.

The floor systems of both of these bridges

consisted of creosoted wood block laid on

creosoted planking, with no fireproof pro-

tection underneath. Both of these fires

originated and gained their headway on the

under side of the floor. It has been demon-

strated that creosoted wood blocks are very

fire resistant, when laid in street pave-

ments, where they cannot be attacked from

below. It would seem from the fact, that

the fault in the design of these two bridges

did not lie in the fact that creosoted wood
block floor systems were used, but in the

fact that they failed to provide the floor

with fireproof protection on the under side.

It is a fact which, as I stated above, has

been demonstrated time and time again that

creosoted wood block, properly seasoned, is

less inflammable than untreated wood. Bal-

timore, at the time of the fire, had an ex-

perimental section of pavement, consisting

of sections of creosoted wood block, granite

block, sheet asphalt and vitrified brick in

the heart of the fire district. The heat was
so intense that the granite blocks which ad-

joined the wood block section were in a

great many places cracked and chipped,

the asphalt melted and ran toward the

gutter, the vitrified brick chipped, but the

creosoted wood block section was only

slightly charred on top and was practically

undamaged. Steel telephone poles through

this same section were warped all out of

shape, but the creosoted poles were merely

charred and were the only ones left in serv-

ice after the fire. The same experience

was had at Jacksonville, Fla., at the time
of the fire in 1901 which destroyed 148

city blocks. Of a line of thirty creosoted

poles which the Bell Telephone Co. had
through the fire district, only four had to

be replaced, the majority being only slight-

ly charred.

With this experience in view, namely,

that creosoted wood block pavements and
floors are fire resistant to the highest de-

gree, if protected from below, and that

creosoted wood, in general, is also less

hazardous to use, from a fire standpoint,

than untreated wood, it is safe to say that

such fires as destroyed the Detroit and
Vancouver bridges could not have occurred

if the floor system had been protected on

the underside by buckle plates or some
other fireproof protection, or if the wood-
block paving had been laid on concrete

slabs.

It should also be of interest to engineers

to know that the Bureau of Combustibles
of the Fire Department of the City of

New York permits creosoted wood-block
flooring to be laid in the garages of that

city where fireproof construction is con-

sidered to be absolutely necessary.

When all the facts in the case are con-

sidered, I do not think that anyone could

be justified in foregoing the great advan-

tages of this kind of flooring on account

of the slight hazard of fire, if the proper
precautions are taken against the same
in the construction designs.

L. T. Ericson,
Engineer, American Creosoting Company.
New York.
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Scraper Dragged from Extension

Boom Cleans Berm of Ditch

By ALBERT S. FRY
Morgan Engineering Company, Memphis

IT often happens in constructing drain-

age ditches that the depth of cut on

part of a particular contract will be greater

than that on the remaining part of the

work. Where this is the case considerable

difficulty is found in leaving clean berms
where the deep cut is encountered. If the

dredge used is large enough to make the

deep cut and leave good berms considerable

excess material will have to be moved on the

major part of the contract in order to pro-

vide width enough to float the dredge. If

the dredge is adapted to the ordinary cuts
' it cannot deposit the spoil at a sufficient

distance back from the ditch to leave satis-

factory berms.

On a drainage contract in Missouri, it

was found that the greater part of the ex-

cavation could be handled by a l^^-yd.

dredge equipped with a boom 45 ft. long.

A part of the work, however, involved a cut

of 17.4 ft. Rather than install a large ma-
chine and dig excess dirt where the cut was
moderate, the smaller machine was used for

the entire work. In making a deep cut,

no berm was left on the first trip. After
the large section of ditch was cut to the

proper lines, the dipper, dipper stick and
the sheave at the end of the boom were all

removed from the dredge. Next, two 8 x

10-in. timbers were clamped on each side of

the boom, extending its length about 14 ft.

The sheave was then installed at the outer

end of these sticks. The pan of a wheel

scraper was attached by its front end to the
hoisting line and by its rear end to the
backing line. The boom of the dredge was
then swung at right angles to the boat.

With this arrangement, the scraper could
be dragged back and forth up the bank,
taking a load with each trip out, until all

the earth had been scraped off of the origi-

nal ground surface to the required width
of berm. Two men were employed in hold-

ing the scraper. The material was moved
quite rapidly. This work was done by
Emmett Wills, a contractor of Paragould,
Ark.

Drill Outfit for Light Blast Holes

and for Rock Soundings

A SIMPLE rig has been in use for some-
time for finding rock surface, to a

maximum depth of 30 ft., along the line of

the Welland Ship Canal. The same device

has been used on the St. Peter's Canal,

Nova Scotia, for blasting hard pan in front

of a steam shovel.

It consists of a light frame for operating

a 125-lb. hand-raised hammer. The drill

rods are of two types; 12 and 20-ft. rods

with solid points, for drilling where the

rods can be withdrawn without much
trouble by the use of a jar weight, and rods

with removable points for both 12, 20 and
30-ft. depths. Details of rods, hammer, jar

casting and frame are clearly shown in the

accompanying drawing. It has been found
of lat^, however, that rods of lV2-in. diam-
eter are heavy enough.

The clamp, it is apparent, is used near

the top of the rod to hold it in place to re-

ceive the blow of the hammer. In order

that it may be quickly placed and removed
one of the holding bolts passes through a

slot. By releasing the nut the adjacent side

of the clamp can be rotated around the

other bolt. The corners of this side of the
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clamp are therefore rounded to clear the
guides.

The jar casting is used for removing
rods, taking the place of the hammer.
For the greater depths diflficulty is found

in removing the rods with solid points. For
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LIGHT LEADS OF DRILL OUTFIT BUILT TO DRIVE

AND PULL SOUNDING RODS

that reason cast-iron sleeves are used for

the deeper and more difficult drilling, the

sleeve, of course, remaining in the ground.

The sleeves have cost about 7 cents each.

On the Welland Canal work this outfit

was operated by four men, who were able

ordinarily to drive four 20-ft. tests

through very stiff clay in a 10-hour day.

The frame with hammer weighs approxi-

mately 365 lb. and was moved about by the

operating gang.

The following table gives an idea of the

work done by one of these machines in test-

ing foundations in stiff clayey material

where the drill passed through hard mate-

rial into soft.

Used for Blast Holes

On the St. Peter's Canal, in Nova Scotia,

the same rig was used by W. H. Weller,

HARD PAN DRILLED WITH LIGHT DRIVING OUTFIT ON ST. PETER'S CANAL

Number op Blows AT Different Depths Driving
THKouaH Stmt Clay into Softer Material

Depth, Depth,
feet Blows feet Blows

1 9 16 20
2 11 17 30
3 12 IS 24
4 « 19 32
5 9 20 84
6 . 12 21 44
7 23 22 60
8 29 23 60
9 30 24 80

10 34 25 44
11 31 26 47
12 27 27 16
13 21 28 13
U 21 29 17
15 18 29% 8
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DETAILS OF DRILL BODS AND HAMMER FOR
LIGHT SOUNDING OUTFIT

contractor for the enlargement of this work.

It was found impossible to make headway
without blasting the hard pan. Five men
were then put on one of these outfits and
after a little experience found no difficulty

in keeping ahead of the shovel, doing all the

drilling, loading and blasting. Holes were
drilled to a maximum of 20 ft., sprung
when the material was especially compact,

and then loaded. In lighter material and
shallow depths, springing was not neces-

sary.

The progress in stiff clay on the Welland
Canal when putting down 20-ft. holes was
noted above. For shorter holes the prog-

ress is greater. On the St. Peter's Canal
enlargement the crew has drilled 120 ft. in

10 hours in 10-ft. holes. The material was
hardpan filled with boulders. This was
done with the solid-point drills, which
means that the drill had to be driven out as

well as in. If the removable points had
been used for these short holes, the results

would have been much better.

The outfit was designed by J. L. Weller,

engineer-in-charge, Welland Ship Canal. It

was his son who u.sed the apparatus on the

St. Peter's Canal.

cured more rapidly with its help than with

hoes.

The rake was designed by J. C. Mitchell,

general superintendent of the Lock Joint

Pipe Company.

Nothing Heavier than Two-by-Four

Used for Tall Pier Forms

By R. C. HARDMAN
Civil Engineer, Colorado Springs, Colo.

LIGHT sectional forms were used during

the past winter on the construction of

large columns for viaduct supports, the

features being the absence of large timbers

and the usual column form clamps and ties.

The columns were combined into piers as

shown in the accompanying photograph,

and they were connected at the top by semi-

circular arches 7 ft. 31/2 in. in span. There

was also a quarter-circle corbel with a

radius of 2 ft. at each end of each pier.

The piers constructed with these forms

were fifteen in number, eleven having col-

umns 4 X 4 ft. .in plan, the other four hav-

ing 4 X 5-ft. columns. Of the fifteen sets

of columns, or piers, nine were rectangular

in plan, the other six being sTcewed at an

angle of 5 deg. 43 min. The highest piers

were 31 ft., and were poured continuously.

The forms, which were sectional, are

illustrated by the photograph and sketch.

As the essential feature in the form design,

the lagging on the side sections is stag-

gered over the face of each column in the

set, every fifth plank reaching continuously

across the set of three columns to form a

tie. These sections were built three to-

gether, flat on the ground, stood up and tied

together, and the six end sections built be-

tween them. Ties built up with a 2-in.

block on each end of the plank, securely

nailed, were used in the end sections to hold

the side sections together. These ties were
slipped through the open spaces made by

the flush ends of the lagging and the stay,

as shown in the sketch. The block on one

end of the tie was fitted against the stud-

ding of the side sections, the other block

being wedged against the studding on the

opposite side of the form. To make the

forms more secure ties of black No. 9 wire

were used, staggered on 24-in. centers.

All sections were easily transportable

with the exception of the side sections,

which, when lowered from the finished pier,

were divided by pulling off the continuous

strips of lagging and making three small

sections of each large one. The lagging

taken off was plainly marked, so that when

the side form was to be used again the

boards could be replaced in the same posi-

tion they had before occupied.

It is believed to be rather unusual in

forms of this size and height to use no tim-

ber heavier than 2 x 4-in., especially when

continuous pouring is done. In spite of

continuous pouring, however, no serious

bulging was noted, except in one case where

brittle galvanized wire ties were used in-

Eflective Grout-Mixing Rake

ASIMPLE and effective grout-mixing
rake is in use by the Lock Joint Pipe

Company, of New York. It consists merely
of a rectangular frame, made of a piece of

reinforcing bar, supporting a piece of tri-

angular or other wire mesh. The advan-

tage in this open-work type of rake is that

it cuts through the mixture, at all times

travels along the bottom of the mixing box

and thus secures intimate incorporation of

the cement with the sand. Experience has

shown that a uniform mixture can be se-
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FORM FOR ONE PIER OF BENT

stead of the tough, annealed black wire.

On the breaking of a wire twist, the studs

of one end section deflected about an inch

at the middle.

LIGHT FORM STANDS CONTINUOUS POUR

Another Concrete Record of 322 cu. yd.

placed in eight hours by a y2-cu. yd. mixer

was made at Balboa, Canal Zone, on April

19, according to the Canal Record, in con-

creting the south wall of dry dock No. 1.

The mixer was one of four, normally oper-

ated in pairs. Its mate was out of

order on this day, and both crews, num-
bering twenty-nine men and one sub-

foreman, were doubled on one mixer.

The total labor cost was $34.87, or 10.8

cents per cu. yd. Labor on this work,

however, is only paid 13 cents an hour.

Delays amounted to one hour and forty-five

minutes, so that the concrete placed per

hour of working time was over 51 cu. yd.

measured in the form. The mixer turned

out seventy-nine batches per hour while

running, as each batch in place averaged

slightly over 0.65 cu. yd. It is estimated

that during this running time each of the

eighteen men engaged in wheeling aggre-

gate to the mixer must have handled 147 lb.

of gravel per minute.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Town Becomes Contractor

Bidding against sixteen contractors the town
of Southampton, Long Island, has been award-
ed the contract for the construction of 10%
miles of State-aid road between Quogue and
Southampton. The town's tender amounted
to $113,068, while the contractors' bids ranged
from $114,209 to $152,582. The cost of the

work will be borne in the proportion of 65

per cent for the State and 35 per cent for the

county of Suffolk.

Tunnel Fire Closes Southern Pacific

Main Line for Three Weeks
Fire in the timber lining of Southern Pa-

cific main-line tunnel 15 near Tehachapi, Cal.,

May 14, burned out the wooden supports to such

an extent that the entire tunnel caved in. After

contracted for. The $200,000 for each million
gallons daily being a capital expenditure, the
municipalities must also agree to pay for a
consumption equal to at least half the amount
contracted for, at the rates fixed by the State
commission. Payments shall be made quar-
terly. The contract will take effect only if a
sufficient number of municipalities join in the
plan.

Chicago Passes Ordinance Regulating

Operation of Motor Trucks
Motor trucks are now regulated in Chicago,

as to speed, size, capacity, weight of load,

equipment and width of tires, as a result of
an ordinance recently passed by the city coun-
cil. Hereafter no motor truck is allowed to

be loaded beyond a maximum gross of 30,000
lb. for the vehicle and load. 'The weight per

Illinois $5,000,000 Waterway
Plan Now Assured

Governor Dunne Will Appoint Commission in July

—Expect to Finish Work in Two Years

—

Route to Be Followed
•

Indorsed by both houses of the Illinois Leg-
islature and backed by the Governor, the
Illinois waterway bill, providing for the ex-
penditure of $5,000,000 for 65 miles of 8-ft.

waterway from Joliet to Utica, is now assured.
Members of the Illinois Waterway Commis-
sion, authorized under the bill, will be ap-
pointed by Governor Dunne immediately after
July 1, at which time the measure will become
a law.

Under the terms of the bill the commission
will be composed of five members, including
three from the majority party and two from

NEW 65-MILE $5,000,000 CANAL IN ILLINOIS WILL IN GENERAL FOLLOW ILLINOIS RIVER—WILL HAVE SEVEN LOCKS

careful examination the engineers estimated
that it would require six weeks to re-open the

tunnel for traffic. This was considered too

long a closure for so important a part of the

system, and hurried calculations as to the

possibility of constructing a shoofly were
made.
The shoofly involving the least amount of

construction called for a 400-ft. trestle 90 ft.

high and a cut 70 ft. deep through granite.

It was believed, however, that this work could

be rushed through in about three weeks, and
a large force of men working in three 8-hour

shifts was immediately assembled. After eight

days had elapsed the engineering department
reported, on May 27, that the trestle would
be ready in four days, but that 12 or 13 days
more would be required to complete the heavy
grarite cut.

New Jersey Towns Consider Joint

Water Supply Project

A plan for developing the Wanaque watershed
in New Jersey for the joint use of East New-
ark, Glen Ridge, Nutley, Harrison and Kear-
ney, is being discussed by representatives of the
several municipalities and the State Water
Supply Commission. According to the plan
outlined by Morris R. Sherrerd, the commis-
sion's consulting engineer, the municipalities
entering into the plan must, upon notice from
the State commissioner, pay to the commission
in instalments as may be agreed upon, $200,-
000 for each million gallons of daily supply

inch of tire width is limited to 1000 lb. The
overall dimensions may not exceed 8% ft. in

width or 40 ft. in length.

The speed regulation is the same as now
exists for other vehicles, except that when the

truck has a defective tire which tends to cause

injury to the pavement or additional noise the

speed is limited to 4 miles per hour. Loads are

prohibited from projecting more than 4 ft.

beyond the rear of the body except between
the hours of one-half hour before sunrise to

one-half hour after sunset, and then appro-

priate danger signs and signals are required.

Motor trucks are also prohibited from towing
any other vehicle except such vehicle as is

accidentally disabled, and in that case the con-

nection between the truck and the other vehicle

shall not exceed 16 ft. Violation of the law

which goes into effect Nov. 5, 1915, carries a

penalty of $100.

Scow's Dynamite Cargo Explodes

Causing $40,000 Damage
Fifteen tons of dynamite stored on a scow in

Seattle Harbor, awaiting shipment to Vladi-

vostok on the steamer "Hazel Dollar," exploded

at 2 a. m.. May 30. An unknovra man em-
ployed May 29 as watchman is missing and it

is feared that the explosion may not have been

accidental. Officials of the Dollar Steamship

Company report that the shock was felt within

a radius of 35 miles and that the damage to

plate glass windows in Seattle will amount to

about $40,000.

the minority party. The chairman is to re-

ceive a salary of $6000 a year, while the other
four members are each to get $5000. One of
the members of the commission is to be a civil

engineer. An attorney, chief engineer, secre-

tary and other employees will be named by
the commission, creating a large' amount of

patronage, which will be under the control of

the Governor.
Edward J. Kelly, of Chicago, new assistant

chief engineer of the sanitary district and one
of the engineers responsible for the waterway
plan, is considered to be certain of appoint-

ment either as a member of the commission
or as chief engineer.

Route to Be Followed

Starting from Joliet, where the sanitary

district canal comes to an end, the proposed
waterway is to follow the route of the old

Illinois & Michigan Canal for a distance of

15 miles to Dresden Heights. In case pending
litigation involving a privately owned dam
site at Dresden Heights is decided favorably

to the State, the bill provides that the Des
Plaines River instead of the canal shall be

followed. From Dresden Heights to Utica the

waterway will follow the Illinois River, ex-

cept for a distance of 3 miles at Marseilles,

where a new channel will be dug in order to

get around the privately owned dam at that

point. From Utica south to the Mississippi

the Illinois River now is navigable.

It is expected that surveys can be made this

Summer and the work completed within two
years.
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Railroad and Public Officials Discuss Federal

Valuation in Three-Day Conference
State Commissions Disagree Radically with Railroads on Knotty

Problems, and Latter Are Not Wholly Consistent in Their Theories

That the State railroad commissions disa-

gree with the railroads on almost every de-

batable point concerning railroad valuation, and
that neither the commissions nor the railroads

have their theories positively allocated in every

detail, were two impressions made by the con-

^ ference conducted in Washington last week by
' the Division of Valuation of the Interstate

Commerce Commission. In greneral the rail-

roads made the claims upheld by this journal,

that in the reproduction method the original

topography but present environment, con-

struction methods and prices should be as-

sumed; that historical construction necessities

should be assumed, and that ample overhead

charges should be allowed; that appreciation

should be allowed for, but that depreciation

should be deducted only where service has been

impaired, and that the land should be valued

at the prices the railroads would probably have
to pay now to reproduce their right of way.
The State commissions, on the other hand,

advocated assuming a straightaway reproduc-

tion of the present physical plant by the most
economical program possible, with a scaling

down of overhead charges and the elimination

of such contingencies as could now be foreseen;

the ignoring of such appreciation as represents

no expense or sacrifice, and the deductions of

depreciation strictly on the basis of deteriora-

tion and probably length of life of the unit; the

nae of market values for land. They disagreed

with the railroad idea of conditions to be as-

snmed, but hardly made it clear what their
' bask theory was. They also advocated exclu-

sion of five "other values or elements of value"

cited by the railroads.

Personnel at Conference

About 250 attended the conference, which
was held May 27-29, with C. A. Prouty, director

at valuation, presiding. The questions dis-

cussed were those given in the first announce-
ment, and published in the Engineering Record
of March 13, page 324. Each side presented
its answers to the questions, but there was
little rebuttal. Thomas W. Hulme, general
secretary of the Presidents' Conference Com-
mittee, was the general spokesman for the

railroads, calling on various legal and engi-

neering representatives of the carriers to dis-

cuss the individual questions. Milo R. Maltbie
represented the State commissions. Mr. Hulme
was given until June 16 to file a brief ex-
panding the railroads' views, and Mr. Maltbie
was given an additional week to reply.

The first question had to do with the char-
acter of report of valuation to be made by the
Division of Valuation and by the Interstate

Commerce Commission. The railroads urged
that the reports be complete and truly evi-

dentiary. The State commissions asked for

further time to discuss the matter.

Conditions to Be Assumed

The conditions to be assumed in determining
cost of reproduction new were discussed mainly
by E. Holbrook, special engineer of the Union
Pacific. He advocated that original necessary
expenses, such as clearing and grubbing, and
the removal of buildings, be assumed, but that
present development similar to that alongside
the right of way, such as the planting of
orchards, be allowed for. Mr. Maltbie's view
was the reverse of this, that no allowance for
the orchards should be made, and that clearing
and grubbing should be allowed only if present
surroundings showed that it would now be
necessary.

W. L. Seddon, assistant to the president of

the Seaboard Air Line, discussed the question
of whether the road should be reproduced in

the form and manner it was originally built.

He thought the original form and piecemeal

construction should be followed, but with mod-
ern equipment and at present-day prices. Ma-
terials he would get from the easiest source,

If they were as good as those originally used.

To get "reproduction cost new" he would figure

new rail even where re-lay was used. The
State commissions would disregard both orig-

inal form and original manner, and follow the

most economical program possible. Where re-

lay rail was used they would figure re-lay rail.

Overhead Charges

Engineering was discussed by Charles Han-
sel, who gave a figure of 7.2 per cent for the

New York terminal of the Pennsylvania, and

7.6 per cent, including land, on New York Cen-

tral, Barge Canal and other work aggregating

$250,000,000. He advocated a minimum of 5

per cent, exclusive of land. He thought 2 per

cent a good figure for engineering on equip-

ment. Discussing contingencies, Mr. Holbrook

cited actual instances of unforeseeable condi-

tions that had made work cost much more than

the estimate, and thought it should be assumed
that these or others would occur in reproducing

any railroad. Other representatives of the rail-

roads discussed interest during construction,

taxes and the general subject of overhead
charges.

In discussing overhead charges for the State

commissions Mr. Maltbie agreed that those not

covered in the unit prices should be allowed,

but held that in contract work they were to a
large extent assumed by the contractor in his

unit prices. He also held that looking back-

ward most of the contingencies could be antici-

pated and should be eliminated in reproducing
the present plant.

Appreciation and Depreciation

H. C. Phillips, valuation engineer of the

Santa Fe, argued for allowance for apprecia-

tion, both adaptation and adjustment to

economical operating conditions, and solidifi-

cation and seasoning with time and use. Mr.
Maltbie held that the only adaptation to be
allowed was what would automatically be in-

cluded as additions to the property, and that
solidification, representing neither expense nor
sacrifice, should be ignored. D. P. Jurgensen,
eng:ineer of the Minnesota Railroad and Ware-
house Commission, argued that in an embank-
ment reproduced new no solidification will have
occurred.

Judge W. G. Brantley discussed depreciation
at length. He held, as this journal has, that
where proper service is given there is no de-
preciation. In answer to Mr. Prouty's remark
that the Valuation Act required deduction ac-
cording to the deterioration of physical units,

he held that the proper unit for track was the
track itself, and that as a seasoned track with
ties and rails being renewed in cycles was more
valuable than it would be if brand-new in all

its parts, as it never was at any time, it was
unfair to make deductions because most of the
ties had lived part of their service lives. He
would deduct for any deferred maintenance
found. He thought little use could be made
of mortality tables or formulas, and that good
judgment was necessary in every case to deter-
mine what deterioration has taken place. He
thought it unsafe to predict future obsolescence
or inadequacy.

Mr. Maltbie held that the law would not ac-
cept Judge Brantley's theory, and that de-
preciation must be measured by the deteriora-
tion of the parts, with a previous deduction for
any deferred maintenance.

G. W. Kittredge, chief engineer of the New
York Central, discussing unit prices, cited some
of the wide variations in bids, and stated that
mere averages, without careful study of the
conditions, would fail to produce the proper

figure. To be fair to all roads he thought the

prices should all be figured as of one date,

June 30, 1914. Mr. Maltbie thought average

prices should be used.

Land

Land values were discussed by Pierce Butler,

who held that present value must be deter-

mined on the basis of condemning private prop-

erty to-day for public use, and that shape,

location and continuity of railroad right of way
added to the value. The condemnation theory

would allow for severance and damages. Mr.
Hulme gave figures to show how far railroad

prices must exceed ordinary market prices.

Mr. Maltbie thought ordinary market prices

should govern.

Thomas Cooper, assistant to the president

of the Northern Pacific, discussed when lands

are owned or used for common carrier pur-

poses. He thought land acquired long in ad-

vance for future use should be included, unless

the plan for its future use had been abandoned.

Mr. Maltbie would include only land in use and
necessarily so, or to be put in use in the im-
mediate future.

Discussing original cost, Mr. Hulme thought
it of little use unless there were fair records.

Mr. Maltbie thought estimates should be made
where the records were missing.

Other Values or Elements of Value

Five "other values or elements of value"
we're given by the railroads as attaching to the

property as a whole, because of its productive-

ness. These were (1) unity of ownership and
use; (2) "going value"; (3) location with ref-

erence to command of business; (4) location

with reference to economy of operation, and
(5) franchise values. Numerous court cases

were cited to show that each and all of these
had been allowed at various times. The rail-

roads conceded that it was not possible to

separate these different elements, but insisted

that they all existed and must be found. Mr.
Maltbie, however, asserted that the cases cited

were a mixture of rate, tax, direct-purchase

and condemnation cases and were not to be
taken as establishing the principles claimed by
the railroads. He asserted that going value
was merely a recognition of early deficits, and
that where these had been followed by equally

excessive profits there was no going value.

He held that the railroads were merely finding

different names for the same thing, and one
of his associates announced that he would file

a brief opposing all of these intangible values,

and also all so-called unearned increments.

Other matters of less direct interest to engi-

neers were discussed, and several questions,

such as the treatment of joint facilities, were
suggested for future consideration.

American Society Appropriates

$10,000 for Committee Work
The following appropriations for the work

of special committees were made at a meet-
ing of the board of direction of the American
Society of Civil Engineers held in New York
City, May 5: On steel columns and struts,

$1000; on materials of road construction, $800;

on valuation of public utilities, $800; on a
National water law, $2000; on stresses in rail-

road track, $4500; on employment and compen-
sation of engineers, $400, and on floods and
prevention, $500; or a total of $10,000.

The matter of the action taken by the so-

ciety in regard to the licensing of engineers

was considered, and it was resolved that it be
referred to letter ballot with the recommenda-
tion that the previous action adopted be re-

scinded so that the board may be free to act

in the matter as occasion may demand.
The president was authorized to appoint a

committee of the board to report upon a re-

vision of the entire constitution of the society,

and a report was received from the chairman of

the conference of presidents of local associa-

tions, together with certain recommendations
as to district organization.
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Pennsylvania Railroad Completes

New Testing Building

The Pennsylvania Railroad has recently

completed and occupied at Altoona a building

designed exclusively for its testing depart-

ment, giving this division 41,000 sq. ft. of floor

area instead of about 15,000, which it had pre-

viously occupied in the shop-office and store-

house building. This department passes on

$80,000,000 worth of material per annum. The
cost of the examination and inspection amounts
to about six-tenths of 1 per cent.

Beside the laboratories housed in the new
building other work is carried on in separate

structures—such as the locomotive testing

shop, the brake-shoe testing division, etc. A
new addition to the facilities of thp test depart-

ment is a chemical test car—a fully equipped

laboratory on wheels. It is designed especially

for the put-pose of making tests and inspections

of steel rails at the point of manufacture.

Laboratories

The new structure is five stories high, 160

ft. long and 50 ft. wide. The laboratories and
their locations are as follows:

Basement—Receiving room for materials,

machine shop for repairs to laboratory equip-

ment and preparation of metal test specimens,
fire-proof vaults for storage of records and
storage room for chemical supplies.

First Floor—Physical laboratories, with
separate sections for oil, cement and lagging,

hose, rail and miscellaneous tests.

Second Floor—Office, locker and toilet rooms.
Third Floor—Laboratories for water and

gas analysis, bacteriology, tests of rubber,
photometry and lamp tests and calibration of
electrical instruments.
Fourth Floor—General chemical laboratory,

with a separate chemical balance room. The
central bay is extended upward to form a
fifth floor, in which are a photographic studio*
and dark room. The roof is used for exposure
tests.

Equipment

Some idea of the character of the work
which must be provided for is afforded by the
equipment of the machine shop. It contains
two 14-in. engine lathes, one 12-in. lathe, one
24-in. shaper, one 24-in. radial drill, two mill-

ing machines for specimens, one 30-in. cold

saw, two hack saws and two tool grinders.

The physical laboratory contains five tensile

and compression testing machines, one of

1,000,000, two of 300,000 and two of 100,000
lb. capacity.

The test car, when in use, will be moved to

a mill where rails are being rolled and chemi-
cal analyses will be immediately made of the

finished rails. This procedure, it is expected,

will avoid the delays which at times occur in

the operation of the mills.

The building cost about $150,000, while the
equipment of the various laboratories is esti-

mated to be worth $125,000, making the total

investment about $275,000.

The department is under the direction of

C. D. Young, engineer of tests.

San Diego Advised to Buy Volcan

Water System and Develop Power
M. M. O'Shaughnessy and J. B. Lippincott

recently transmitted to the city of San Diego,
Cal., at the request of the city council, a
voluminous report on the water system and
value thereof which it has been proposed that
the city acquire by purchase. The report
stated that it would be for the best interests

of San Diego to acquire and develop the Volcan
water supply system, and placed a value upon
the system, in its present undeveloped state,

of $2,818,175. An appraisal of the same water
supply made by P. H. Harroun, a consulting
hydraulic engineer of San Francisco, placed
its value at $2,693,000.

In the O'Shaughnessy-Lippincott report,

which is a thoroughly detailed and exhaustive
statement of the present corfdition of the water
system and its possibilities for profitable de-

velopment, the recommendations are that the
Warner dam be developed for hydroelectric
power and that an aqueduct be constructed
from this dam to Pamo. The power drop from
the end of the Warner aqueduct into Pamo
watershed should, according to the report,

yield hydroelectric power to give the city a
net annual revenue of $30,000. The power to

be developed would be approximately 1500 kw.
Water can be delivered from this point to the
city, it is stated, at the rate of 10,000,000 gal.

per day. Development of the entire system
would insure a supply of 19,050,000 gal. per

day at a cost of 6.84 cents per 1000 gal.

New Building and Laboratory Car of the Testing Department of the Pennsylvania Railroad

41,000 SQUARE FEET OF FLOOR AREA ARE DEVOTED TO TESTING THIS LABORATORY CAR IS SAID TO BE THE FIRST OF ITS KIND

j
iirf^m

11'Lf^H^^H^ ^"^

AMPLE ROOM IS PROVIDED FOR CEMENT TESTING THIS LABORATORY CONTAINS FIVE COMPRESSION MACHINES
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News of Engineering Societies

The Engineers' Society of Western Pennsyl-

vania heard R. S. Lord, vice-president of the

Hope Engineering & Supply Company, of

Pittsburgh, speak on "Pipe Couplings" at a

meeting held in Pittsburgh, June 1.

The Municipal Engineers of the City of New
York will hold a special ladies' night at the

Engineering Societies Building, June 9. W. J.

Hammer, lecturer for the Wright Brothers,

will speak on "Aeroplanes and Airships."

The Engineers' Club of St. Louis heard T. N.

Jacob, consulting engineer, of East St. Louis,

111., speak on "The East Side Levee and Sani-

tary District," at a meeting held in that city,

June 2. Charles M. Talbert, director of streets

and sewers, also delivered a short talk on "The
Proposed Central Parkway."

The Detrwt Engineering Society, in connec-

tion with the current discussion in the Detroit

Council regarding the proposed bonding of the

city to build a new $2,000,000 Belle Isle bridge

to replace the structure recently destroyed by

fire, passed the following resolution: In the

opinion of this society, the design and construc-

tion of the new Belle Isle bridge should be di-

rected by a beard of bridge commissioners, act-

ing under authority of the proper city officials.

Said commission should be composed of five

persons, one a mechanical engineer, one a civil

engineer, ©ne an architect, one a business man
and one a lawyer.

Personal Notes

L. D. Kelsey has been re-elected city engi-

neer of Aberdeen, Wash.

Ezra C. Shoecraft has been reappointed city

(engineer of Flint, Mich.

J. B. Waud has been reappointed city engi-

neer of Ventura City, Cal.

i. E. Eubank has been appointed city engi-

neer of Brownwood, Texas.

Carl C. Widener has been appointed city

engineer of Bozeman, Mont.

Paul Y. Creager has been appointed city

engineer of Sherman, Texas.

A. O. Breyer has been appointed city engi-

neer of Mineral Wells, Texas.

Dr. Stephen Taber, professor of geology of

the University of South Carolina, has been re-

appointed to act as State geologist of that

State.

David L. Struthers, formerly assistant city

engineer of Wilmington, S. C, has been ap-

pointed acting city engineer succeeding F. F.

Pillet.

Gustave R. Tuska, consulting engineer of

New York City, has been appointed lecturer

on municipal waste disposal at Columbia Uni-

ersily.

George A. Quinlan, Cook County superin-

tendent of highways, addressed the Chicago
Asaodation of Commerce June 3 on the subject

of "Good Reads."

A. C. Showalter has been appointed assistant

superintendent of the Buffalo division of the

New York, Chicago & St. Louis Railroad, with
headquarters at Buffalo.

G. M. Curry has resigned from the engineer-

ing corps of the Vandalia Railroad and has ac-

cepted a position with the Whitelaw Brothers

Chemical Company, of St. Louis.

W. R. Armstrong, formerly chief engineer

and assistant general manager of the Salt

Lake City & Utah Railroad, has been appointed

chief engineer and general manager.

L. J. Voorhies, formerly city engineer of

Lafayette, La., has been appointed assistant

field engineer. Department of Valuation, Inter-

state Commerce Commission, Central District.

H. W. Wright, consulting and supervising
engineer, of Winnfield, La., has taken charge
of the McGehee (Ark.) Water & Light Dis-

trict as manager, in which capacity he plans
to make extensive improvements during the
coming year.

Karl M. Mitchell, former village manager of

River Forest, 111., has been appointed village

manager of Sherman, Texas, at a salary of

$3000. River Forest has discontinued the of-

fice.

M. E. S. Posey is chief engineer of the re-

cently incorporated Cumberland & Manchester

Railroad, which will shortly begin construction

on 23 miles of track between Manchester and

Barbourville, Ky.

Ward E. Pearson, son of Dr. F. S. Pearson,

will be named to succeed his father as chair-

man of the board of the Denver & Salt Lake

Railroad Company, according to an announce-

ment from Denver.

Charles O. Jenks, general manager of the

Spokane, Portland & Seattle Railway, has also

been appointed vice-president and general man-
ager of the Spokane & Inland Empire and

of the Pacific & Eastern.

D. L. Reaburn, for several years connected

with the construction of the Los Angeles aque-

duct, is on his way to Washington, where he

is to become superintendent of the Rainier

National Park, in that State.

J. L. Lancaster, president of the Memphis
Union Station Company, Memphis, Tenn., has

been appointed assistant to the vice-president

and general manager of the Texas & Pacific

Railway, with headquarters at New Orleans.

William H. Rochester, formerly assistant en-

gineer and architect to H. Olin Jones, engineer

and architect, of Greenville, S. C, has been

appointed assistant engineer and draftsman

on the valuation work of the Nashville, Chat-

tanooga & St. Louis Railway.

J. L. Gotschall, who was assisting on the

survey and plans of the old National Road be-

tween Zanesville and New Concord, Ohio, in

the service of the State Highway Department,

has been transferred to McConnelsville, where
he will be engaged on the construction of a sec-

tion of macadam road, a 35-ft. span concrete

slab top bridge and an 80-ft. concrete arch.

R. G. Walter, formerly resident engineer on

the construction of the hydroelectric plant for

the Wisconsin River Power Company, at

Prairie du Sac, is now engaged as assistant

engineer in the office of Daniel W. Mead and
Charles V. Seastone, consulting engineers, of

Madison, Wis., which firm had charge of the

engineering work in connection with the Prairie

du Sac development.

W. Richmond Tracy, formerly assistant resi-

dent engineer on construction of the new line

of the Lackawanna Railroad between Scranton,

Pa., and Binghamton, N. Y., at Kingsley, Pa.,

is now connected with the Ohio Service Com-
pany as engineer of construction. The com-
pany owns several light, heat, power and elec-

tric railway properties, which are to be ex-

tended and improved.

A. C. Polk, formerly resident engineer and
superintendent of construction for Sanderson &
Porter, engineers and contractors of New York
City, on the hydroelectric development de-

signed and supervised by that firm at Cohoes,
N. Y., which was described in this journal
March 20, p^ge 352, and March 27, page 395,

is engaged in the same capacity on the con-
struction of a new steam power plant at Park-
ersburg, W. Va., on which Sanderson & Por-
ter are engineers and contractors.

Edward C. Barnard, chief topographer of the
International Boundary Commission, has bet-u

appointed commissioner for the survey and
marking of the boundary line between the
United States and Canada. He was graduated
from Columbia University in 1884 and entered
the service of the U. S. Geological Survey as
assistant topographer. In 1887 he was pro-

moted to topographer and, since then, has been
in independent charge of work, which included
the mapping of sections of various States in

different parts of the country and of the Nome
District in Alaska. In 1901 he was detailed to
examine and make a report on the Northwest.
boundary line between the United States and
Canada, in which work he was associated with

C. H. Sinclair of the U. S. Coast and Geodetic

Survey.

C. E. Smith, until recently assistant chief

engineer of the " Missouri Pacific-Iron Moun-
tain system, has opened a consulting office in

the Railway Exchange Building, St. Louis, for

the railway and municipal work. He will

specialize in valuations, terminal problems,

grade crossing elimination and bridges. He
was graduated from the Massachusetts Insti-

tute of Technology in 1900 and was engaged by

the New York, New Haven & Hartford Rail-

road, at New Haven, as bridge designer. After

occupying this position for a period of three

years he was connected for a short period with

the Bureau of Yards and Docks, U. S. Navy
Department, as a designer, preparing plans for

drydocks and navy yard buildings. In 1905

he was engaged as assistant bridge engineer,

in charge of maintenance of existing struc-

tures and the construction of new concrete

arches and steel bridges, including bridges for

grade crossing elimination on the Lake Shore

& Michigan Southern. From 1905 to 1906 he

served as textbook writer and instructor for

the International Correspondence Schools,

Scranton, Pa., during which period he wrote
the course in bridge engineering that is being

taught by those schools at the present time.

In 1906 he was engaged as field assistant by
the U. S. Geological Survey and investigated

and reported on the effects of the fire and
earthquake on the buildings of San Francisco.

He entered the service of the Missouri Pacific

in 1907 as bridge engineer and assistant chief

engineer, having charge of all bridge and
grade crossing work on the system. During
the last two years he had full charge of all

engineering work, including tracks, bridges,

grade crossings, depots and other buildings.

Obituary Notes
William L. Cooley, construction superin-

tendent of the Otis Elevator Company, died in

Chicago, May 26. Mr. Cooley was born in

Grundjr County, Mo., in 1867.

Fred E. Edinger, well known on the Pacific

Coast as vice-president and manager of the
contracting firm of Shattuck-Edinger Com-
pany, died of heart failure in Stockton on
May 18.

John McKechney, a member of the contract-

ing- firm of Weir, McKechney & Company, of

Chicago, died in that city. May 25. Mr. Mc-
Kechney was born in Quebec, Can., and went
to Chicago in 1864.

Appius C. Swain, consulting electrical engi-

neer of San Francisco, died at his home in

Berkeley, Cal., on May 20. Mr. Swain was
widely known as a gas and electrical engineer
in the East as well as on the Pacific Coast.

Some fifteen years ago he constructed the

plants of Equitable Light & Power Company
at San Francisco.

Civil Service Examinations

New York State.—An examination for

junior assistant, engineering departments, sal-

ary from $901 to $1200, open to non-residents,

will be held June 26 at various cities through-
out the State. Candidates must be 20 years of

age. No application blanks received at the of-

fice of the commission after June 18 will be
accepted, and application blanks will not be
sent out by mail after June 16.

Examinations Previously Announced

See Eng.
Date Record

Assistant chief utilities engi-

neer, salary $300 to $375;
railroad engineer, salary

$250 to $333.33; service engi-

neer, salary $200 to $300 per
month; State of Illinois May 22

June 23—Junior railway civil engineers,

grades I and II, salary $1200
to $1680 and $720 to $1080
respectively; United States. . May 29
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Steel Case Decision

IT IS NOT far from the facts to say that

there was universal rejoicing at the de-

cision of the United States District Court

for New Jersey last week refusing the peti-

tion of the United States Government to

dissolve the United States Steel Corpora-

tion. The court held that the corporation,

in acquiring its foreign and home trade,

did not violate the Sherman anti-trust act

and refused all the injunctions prayed for

by the Department of Justice. When the

suit was started it was freely predicted by

those who had followed closely the work-

ings of the corporation, that this would be

the result. The corporation has stood for

fair dealing and in the popular mind was
considered the very antithesis of the

Standard Oil Company. It is well for

American business that the corporation has

successfully withstood the Government
prosecution.

Conservancy Law Valid

ENGINEERS throughout the country

will extend their congratulations to the

citizens of Dayton and of the Miami Valley

upon the final approval by the Ohio Su-

preme Court of the conservancy law, de-

signed to permit of the joint construction

of flood-prevention works. The matter has

been in litigation for over a year, coming
twice before the Supreme Court. In the

first discussion of the law before that body

the Court ruled that the legal proceeding

was not proper, the case having been

brought up on appeal instead of on writ of

error. Fortunately proceedings in accord-

ance with the latter course were then in

progress and it is this case which was de-

cided June 4. The law is declared constitu-

tional and under it the great work planned

for the protection of the Miami Valley, and
described at length in these pages during

the past year may now proceed. Though
long deferred the victory is a great one and
means much to the citizens of Ohio.

Mont D'Or Tunnel Opened

TO the list of notable railway tunnels in

operation in Europe a new name has

been added—the Mont D'Or. Robbed by
the war of the publicity which so impor-

tant an event would receive in normal times

the international railway link between
France and Italy, via Switzerland—15 miles

long, including the 3%-mile tunnel—was
opened to traffic, without ceremony, on May
15. To the layman the news means the

shortening of the route from Frasne to

Vallorbe by 11 miles, eliminating the de-

tour to Pontalier by the old line, but to the
engineer the event marks the termination

of a five-year struggle against unusual diffi-

culties. From Frasne the double-track line

extends, in the open, across a marsh where
thousands upon thousands of yards of mate-

rial were swallowed by the ooze before a

stable embankment was secured. But the

trouble did not stop here, for in the tunnel

excessive inflows of water were encountered,

causing the collapse of sections of the roof

and threatening to stop the work. Finally

an aqueduct had to be built within the bore

to carry off the water. In spite of these

handicaps the work was continued, and its

completion is a tribute to the courage and

endurance of the men who have made the

Mont D'Or route more than a mere black

line on a tracing. The motive power
through the bore will be steam, but the

ventilation is said to be so perfect that the

locomotive gases will cause practically no

inconvenience. While the original estimate

placed the cost at about $7,500,000 it is be-

lieved that the unusual difficulties encount-

ered have almost doubled the figure.

Automobile Speedways

NOTICEABLE differences in the design

of automobile racing speedways will be

found by a comparison of the article on

the new Chicago speedway in the issue of

May 29, page 686, and the description of

the design of the Sheepshead Bay track.

New York, page 739 of this issue. Both
are of the same length, two miles, of practi-

cally the same width, averaging 70 ft., and

the timber flooring for both is 2 x 4-in.

plank set on edge and laid longitudinally.

In all other design details, however, there

are marked differences. It should be noted

that the flooring of the New York track is

not attached in any way to the supports.

This invites disaster if the wind pressure

under the flooring at the turns should ever

exceed its dead weight and the small arch-

ing resistance to overturning. Although
the yardage of concrete is 12,000 for both

tracks, the floor of the New York track is

supported on 8-in. concrete cross-walls on

the straightaway and steel frame construc-

tion on concrete piers at the turns. In ad-

dition 8-in. longitudinal concrete walls in-

side and outside are used. The Chicago

construction, on the other hand, required

only the 7500 concrete piers, supporting

timber construction throughout. This tim-

ber construction made possible the six-

weeks' record for erection, and required

9,000,000 ft. of lumber, which is three times

that for the New York track, the added

6,000,000 ft. being offset by the 1570 tons of

steel required in the Sheepshead Bay track.

The most striking difference, however, is

the curved banks on the turns used in the

New York track, thus allowing much lower

and also much higher speeds than the

straight banks of the Chicago track. This

is claimed to be the only track in America

built on these scientific lines. The Brook-

lands track in England is built on the same

principle, and designed for the same speed,

96 miles. There is every reason to believe

that the carefully computed transition

curves and smooth surface of the New York

track should result in new speed records

when it is completed in the Fall. • .

«

Tax the Grade Crossings!

GRIEVED that the railroads in its vicin-

ity are not rushing into the expense of

eliminating grade crossings under the New
Jersey law that saddles the entire expense

on them, the Atlantic City "Review" pro-

poses that each grade crossing be taxed

$100 per annum, or more if necessary, the

money to be devoted to grade-separation

work. Apparently, it is necessary before

levying a tax to fix the ownership of the

property. If the railroads own the cross-

ings they had better close the streets. As

the "Review" implies that money would be

collected from the railroads, evidently it

does not vest in the municipalities sole own-

ership of the crossings. Hence they must

be joint property, and the tax would have to

be a joint affair. This reduces to about

what the railroads are contending for

—

joint participation. The "Review" admits

total failure to meet the grade-crossing

problem in New Jersey. Naturally the rail-

roads will fight to the last ditch the attempt

to make them assume the moral obligations

of State and municipality as well as their

own. When New Jersey awakes, as some of

her more enlightened neighbors have, to the

fact that she is equally responsible with the

railroad for the grade crossing, elimination

will be resumed and the tragedies of those

who fail to stop, look or listen will become

less frequent.

Remodeling Old Septic Tanks

THE RECONSTRUCTION of old septic

tanks into two-story Imhoff tanks is an

interesting development in sewage-treat-

ment progress. Columbus has considered

the proposal, and a few small tanks have

already been converted into the Imhoff type

by the addition of flowing-through baffles.

The great difficulty is that most of the older

tanks are not sufficiently deep. At Orange,

Cal., as described in this issue, the tanks

were exceptionally shallow and still they

appear to be giving satisfactory service, the

characteristic slight marshy odor being ob-

tained from the digested sludge. Undoubt-

edly the even temperature of Southern Cali-

fornia makes the bacterial action more vig-

orous and such good results might not ob-
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tiun under similar conditions in a less arid

climate. The old tanks are interesting, also,

for another reason, in that they brought out

dearb' that the relation between water-

supply and sewage-treatment works is not

only one of quantity. The mineral content

of the water unfortunately spelled failure

for septic tanks of good design. The water

contains 150 to 500 lb. of dissolved sulphur,

in the form of sulphates, in each million

gallons. As a result, desulphurizing bac-

teria, growing in the sewage detained in the

septic tank, charged the effluent with the

noisome gas that renders an ancient egg no-

torious. No judge and jury are needed to

decide the merits of the case when a septic

effluent charged with sulphuretted hydro-

gen is used for irrigation.

Economics of Sand Testing

RAPID as has been the increase in ap-

preciation of the need of sand testing,

the majority of engineers and contractors

still fail to realize its importance. To them
it appears a profitless refinement. The
fault lies not alone with those who hold this

opinion, but also with those who have advo-

cated sand testing and have discussed it

before engineering societies and in the tech-

nical press. Intent with the details of

methods they have failed to interpret the

usefulness of tests in language appealing

to those who have only a bowing acquaint-

ance with the laboratory. In this issue the

Engineering Record begins a series of

articles which should help to acquaint con-

tractors and engineers with the economic

side of sand testing—with the possible

benefits to contractor and owner, unrealized

now because sand testing is stigmatized as

a "high-brow" diversion.

The first article endeavors to connect up

sand testing with the chief of the contrac-

tor's interests—profit. It is not to be under-

stood that an additional profit is promised

in every case, but the authors endeavor to

indicate in what manner savings may be

made possible through the interpretation of

results. It is true that in some cases sand

testing will result in the rejection of sands

from certain sources, or at least prohibi-

tion against their use in their raw state.

Should this rejection come during the mid-

dle of a job, as a result of continued testing,

a hardship, under present methods of speci-

fying sand, would be worked upon the con-

tractor. However, the day is not far

distant when the latter will find it neces-

sary to assure himself in advance of the

quality of the sand he proposes to use, just

aa, when there is intelligent inspection, he

must be certain that he can secure the qual-

ity specified for any other material. Ap-
parently, too, sand specifications must be

rewritten in order that the contractor may
know just what he must supply.

In the last analysis, it is evident, adop-

tion of a proper control of the sand will

depend upon the owner and the engineer.

The contractor will have to comply with the

specifications under which he bids. It is

vital, therefore, that users generally should

become thoroughly conversant with the ob-

ject of sand testing and its place in secur-

ing better concrete. At the same time, it

is desirable that the contractor, too, should

appreciate the problem; for such apprecia-

tion must be the forerunner of anything

more than a forced compliance on his part

with the more modern specification.

The series beginning in this issue should

do much toward spreading sound knowledge

on sand testing. The articles are practical

and will appeal to those who have hereto-

fore been unimpressed by laboratory refine-

ments. The series, this journal believes,

is the best presentation which has yet been

made of the subject.

Unit for Track Depreciation

THE CONCEPTION of the railroads as

to the proper treatment of depreciation,

as expressed by Judge W. G. Brantley at

the recent valuation conference in Washing-

ton, is precisely what this journal has long

held to be correct. The judge, moreover,

put forward a very reasonable suggestion

for getting around the seeming requirement

of the Valuation Act that actual deteriora-

tion of the physical units must be reported,

whether or not such deterioration had re-

duced the value of the plant as a whole.

His idea was that as far as track was con-

cerned the rational unit was not the rail,

the tie or the bolt, but the unified track

itself. As he pointed out, a piece of track

only reaches its maximum value when it

has been in service for years, is thoroughly

seasoned and is being renewed in definite

cycles, and it is grossly unfair to mark
down the paper value in these first few
years while the real value is increasing.

A rather startling illustration was drawn
in the case of ties. Statistics indicate that

there are more than a billion ties doing

duty in the country, to reproduce which

would cost perhaps $1 apiece. Most of the

railroads took several years in building,

which means that by the time they were
completed the service life of each tie would
have been materially shortened and several

hundred million dollars would have been

permanently written off. This deduction

would subsequently have increased until it

reached $500,000,000 or more—measured in

terms of a standard of track that never did

exist and would not make for successful

operation if it did.

There is another argument, not put forth

at the conference, for making the track it-

self the unit with respect to depreciation.

There is no disposition, so far as this

journal is aware, to measure the deteriora-

tion of the individual structural shapes in

the bridge, or the amount of disintegration

of each stone in the abutments. These are

parts of the structure, and it is the service

life and value of the structure as a whole
that is under consideration. In like man-
ner the ties, rails and spikes are part of th*

track structure. That the service life of

some railroad structures is hard to estimate

is suggested by a question left unanswered
at the conference, as to how the service life

of a station building should be determined.
But there need be no such uncertainty as

to the track. Its service life is infinity. It

requires constant maintenance, one form
being the tightening of nuts, another being
the replacement of worn-out with new ties.

but the track remains unimpaired unless

there has been deferred maintenance.

It seems to this journal, therefore, that

the Division of Valuation can conform to

the letter of the Valuation Act without re-

cording the aging of ties and rails as de-

preciation. If the division decides other-

wise it is to be hoped that it will make the

facts perfectly clear, so that in any case in

which the courts depend on the valuation

reports no technicality will prevent the

finding of true value.

Temperature Variations in Concrete

DURING the discussion, at the meeting

of the American Society of Civil Engi-

neers on May 5, of the paper on tempera-

ture changes in mass concrete by C. H.

Paul and A. B. Mayhew, which was ab-

strated on page 710 of last week's issue,

mention was made of another investigation

of this important subject. W. F. Smith and
George T. Seabury described in some detail

the installation of nearly fifty thermophones

in the new Kensico dam of the Catskill

water supply. Some of them have been in

place 18 months, and many over a year, yet

it was stated that the effect of chemical

heat, apparently, has not yet wholly disap-

peared.

The Cyclopean concrete (a 1 :9 mixture,

with 25 per cent large stone) was placed

very rapidly. In contrast with the meth-

ods used at the Arrowrock dam, the ther-

mometers were plunged into the new con-

crete as it was being poured, and covered

deeply in a relatively short time. The main
object was the determination of the maxi-

mum temperature developed by chemical

action and a rise of 40 deg. was recorded

near the center of the dam, as compared
with about 38 obtained in the Arrowrock.

This increase in temperature was developed

within 5 to 30 days. Mr. Seabury stated

that the speed of placing probably does not

affect this temperature, provided several

feet of concrete cover be placed over the

thermometers, and that much higher tem-

peratures than those found in the Arrow-
rock Dam have been reported—up to 118

and even 135 deg.

Two distinct problems are involved in

these investigations, requiring different

lines of procedure and study. The first is

concerned with the determination of the

maximum temperature in the interior of a

mass of concrete due to chemical action

during setting, and with the relation of

time of setting and amount of shrinkage

to the duration of this temperature. The
second is the practical question regarding

the magnitude of temperature stresses in

structures subjected to widely varying

temperatures of the atmosphere. Both
problems merge into the analysis of the

causes of temperature cracks and the neces-

sity of providing joints in monolithic con-

struction.

It is evident that most attention has

heretofore been given to the determination

of internal temperature due to setting.

This journal, on the other hand, would
emphasize the practical importance of exact

knowledge of the temperature at the sur-

face and at points a few inches below, not
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only in dams but in other structures. Read-

ings should be obtained at a sufficient num-
ber of points to give the actual values at

adjacent portions of the structure and its

supports. It would seem unnecessary to

state that temperature stress results only

from the prevention of free expansion and

contraction under temperature variation,

yet textbooks contain fallacious reasoning

on this subject, based upon unwarranted

assumptions of complete restraint, and neg-

lect of the influence of variations in

temperature of adjacent material. This,

perhaps, may explain the well-known wide

diversity of opinion among engineers re-

garding the necessity for any expansion

joints whatever, as well as the variations

in practice in the placing of such joints.

The final results of the studies of these

investigations, which are to be fully prose-

cuted after more trustworthy seasonal

variations are determined, will be antici-

pated with deep interest. It is hoped that

the new thermometers will continue to give

satisfactory service and not deteriorate as

in the previous investigation at the Boon-

ton dam, but it seems unfortunate that

none is placed closer to the external face

than 1 ft. Careful study should be made
of relative temperatures of adjacent parts

from the surface inward, of the effect of

shear stress developed by unequal tempera-

£ure strains, and of the relation between

shrinkage and true temperature strain. The
relative amount and duration of the initial

heat due to setting of green concrete should

be considered in their relation to external

cracks accompanying wide variations in the

temperature of the air. It should be recog-

nized that each structure requires its own
special analysis. The initial basic require-

ment, however, is clearly the values for

actual temperature changes for adjacent

parts of the structure. These investiga-

tions promise to provide valuable data, and
it is to be anticipated that succeeding

analj'ses of these data will furnish a scien-

tific basis for more exact allowances for

temperature stresses in the design of mono-
lithic concrete structures.

Town as a Road Contractor

NOVEL, although not unprecedented, is

the situation which has been created

by the award of a contract for a New York
State highway, between Quogue and South-

ampton, Long Island, to the Town of

Southampton, as noted in this journal last

week. The municipality bid for the work
in competition with contractors and sub-

mitted the low tender. While other munici-

pal corporations have bid on small work
this is the first large road-building contract

—amounting to $113,000—which any of the

New York towns has undertaken. The road
will be built under the State-aid plan, the

State paying 65 and the county of Suffolk

35 per cent of the cost.

The conditions which led the town to

assume the role of contractor are, briefly,

the following: It wished to construct a
20-ft. highway, instead of the 16-ft. road
provided for, and by assuming direct charge
of the work it was thought that the dangers
of any "hold-up" by a contractor would be

eliminated. Many men in the community
are idle and it will now be possible to give
them employment. The town, also, controls

the best local sand and gravel banks. An
appropriation of about $30,000 has been
voted for the purchase of plant to supple-

ment that already owned.

It remains to be seen, however, whether
this policy will prove economical in the long
run. While some cities have made a suc-

cess of day-labor work the general experi-

ence has been that contract work is cheaper.

If towns are to bid in competition with
contractors it will be instructive to know
exactly upon what basis their bids are pre-

pared, whether their prices represent the

real cost of doing the work. If no allow-

ance for profit be made and it is assumed
that a town force can work as efficiently as

a contractor's crew, the town's bid prices

will, of course, be low. But there are other

things to consider. In the matter of plant

the contractor must make an allowance for

interest on investment and depreciation. If

the town does not do likewise its figures

will be misleading and apparent first econ-

omies will be offset later by some form of

tax levy to make up deficiencies directly

chargeable to the first cost.

It is not claimed that Southampton has

neglected these factors but, in general, to

arrive at a true estimate of the relative

costs of day-labor and contract work these

items must be taken into consideration.

Spanish for the Engineer

CAPABLE engineers with a thorough
grasp of Spanish are apparently to be

offered exceptional opportunities by the de-

velopments which it seems quite certain are

to come soon in the relations between this

country and Latin America. The recent

Pan-American Financial Conference marked
an epoch in those relations. It brought out

the community of interests between the

countries represented. It indicated that

American money will be made available for

projects in the countries to the South. With
such investments will come calls for Amer-
ican engineers of proper training.

The conference was conducted along lines

most gratifying to the important states-

men, financiers and business men from the

nineteen countries represented. Politics

was completely sidetracked. The group con-

ferences, which occupied most of the week,

were handled as strictly business meetings.

Each of them was attended by a few repre-

sentatives of the respective countries and
several financiers and business men as

United States delegates. Each group got

right down to individual cases regarding

the hindrances to broader trade relations

between the country in question and this

Nation. Need of more and better steam-

ship lines, capital requirements, lack of

mutual understanding of business methods

and similar subjects were all discussed

specifically. The foundation was thus laid

for the work of the several permanent in-

ternational commissions which are to con-

tinue the elimination of all such hindrances

to reciprocal trade between the United

States and the South and Central Ameri-

can countries.

The lack of any knowledge of Spanish

on the part of most of the United States

representatives at the conference was very

noticeable. On the other hand, many of

the Latin American delegates spoke Eng-
lish fluently. It is well known that the
Europeans who do business in Central and
South America use Spanish well and under-

stand fully the customs of the countries in

which they operate. Indeed, these Euro-

peans become a part of the social and busi-

ness life of those countries. What our
financiers, business men and engineers must
do to meet such a situation is plain.

Frank A. Vanderlip, president of the

National City Bank, New York, has pointed

out to an Engineering Record representa-

tive that the lack of men who have a work-
ing knowledge of Spanish, along with abil-

ity in international finance, is one of the

chief handicaps to the establishment of
branches of his bank in Latin America.
When bankers of such combination train-

ing are found, few of them are available.

This is chiefly because the opportunities for

them here are large, on the one hand, and,

on the other, because they do not care to

live abroad. Mr. Vanderlip is of the opin-

ion that the same situation applies to practi-

cally all lines of business, and to engineer-

ing as well.

A similar opinion frequently has been ex-

pressed by J. G. White. In fact, he has
gone so far as to establish prizes at Cor-

nell University and at Pennsylvania State

College for students most proficient in

Spanish. The very wide experience of Mr.
White's organization in the Philippines and
in Latin America has convinced him of the

urgent need of training in Spanish for

American engineers.

Similar evidence without end could be

furnished from other authoritative sources.

The demand for engineers trained in Span-

ish is certain. Adequate means for meet-

ing this demand apparently have been pro-

vided only in a very few of our engineering

schools. Indeed, it seems that scarcely any

of our engineering educators have sensed

this demand in its full significance. Cer-

tainly Spanish courses of proper character

for engineering students are provided only

in a limited number of institutions. At
the University of Michigan it may be noted

Dean Cooley has for years been an ardent

advocate of Spanish, as against German or
French, for the very reasons here advanced.

This is the time for action by our tech-

nical schools on this very important sub-

ject. Their curricula for the next year are

now being or soon will be adopted. These
should include practical courses in Spanish.

Mere academic study of eighteenth-century

Spanish literature will not suffice. Consid-

eration must be given to present-day Span-

ish business customs and affairs. Engi-

neering reports and investigations pre-

pared in Spanish should be studied. In a.

word, the course should be 90 per cent

efficient for the engineer and not mere
academic training. Moreover, student ad-

visers should point out next fall, to fresh-

men and sophomores particularly, the

opportunity in the years to come for engi-

neers who have a thorough knowledge of
Spanish.
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The Economic Side of Sand Testing
A Series of Three Articles, of Which the First Emphasizes the Practical Nature of the Subject and

Shows How Such Testing Effected a Large Saving for One Contractor and Secured a Better Concrete

By CLOYD M. CHAPMAN. Engineer of Tests, Westinghouse Church Kerr Ab Company, New York,

and NATHAN C. JOHNSON, Consulting Concrete Engineer, New York

Copyright 1915 by Cloyd M. Chapman and Nathan C. Johnson

IN spite of the oft-repeated utterances of

competent authorities, made with grow-
ing emphasis year after year, as to the

importance of testing sands for use in con-

crete construction, it appears that little ac-

tual headway has been made towards con-

vincing the average concrete constructor

thajt such tests are either a benefit or a

necessity, or that they have other than a

theoretical importance. This attitude is

unfortunate, but since it exists, it may be

well to give heed to it and inquire whether
or not it has justification, with a view to re-

moving the cause.

Growing Appreciation of Problem

There has, however, been a steadily in-

creasing appreciation of the value of sand
tests, and this appreciation finds expres-

sion in the fact that some of the largest

engineering organizations, municipal and
public service laboratories, and State and
Federal undertakings employing large

quantities of concrete, make a regular

practice of testing the sands used in their

work. In addition, some of the States have

taken up the subject through their State

geologists and have made qualitative and
quantitative surveys of the available sand
deposits within their borders. Many col-

leges and universities are also including

sand studies in their curricula; and some
of the Portland cement manufacturers are

closely studying sands with an understand-

ing of their importance in making better

concrete. Both of the great technical

societies most interested, the American
Concrete Institute and the American So-

ciety for Testing Materials, now have
standing committees on the subject.

Yet, in spite of all this educative effort

the men who use most of the cement pro-

duced in this country, still believe that

"sand is sand" and that there is no need of

testing it.

"Let The Buyer Beware"

Concrete making, then, as practised in

the year 1915, remains essentially as in its

earliest days—the more-or-less haphazard
mixing of a certain dry powder with water
and near-at-hand materials taken from the

ground, regardless of past misadventures
resulting from such practice. This is es-

sentially true, whether the maker be a prac-

tical man without technical training, or a

college graduate. Contractors are mixing
concrete not for fun, but to make money;
and it is assumed essential in the art of

making money that goods shall cost as little

as possible, consistent with satisfying the
customer; and that the doctrine of "caveat
emptor", or "let the buyer beware", shall

apply. In nine cases out of ten, the con-
tractor satisfies his customer, gets his

money, has his profit and has apparently
done a good job. Whether or not it is

equally good a year, or five years, or ten
years hence is not considered as his con-
cern. In the tenth case, however, some-
thing is so radically wrong that the mate-

rials refuse absolutely to become concrete.

When that occurs, the contractor does a

little worrying and may possibly call for

expert aid, but not if he can help it.

The attitude of the average concrete man
is well reflected in the words of a super-

intendent on a large job to an engineer who
objected to the use of five carloads of

dirty stone after they had been condemned.
"That's all very nice," said this practical

man, "but you know and I know and we all

know that you can't tell the difference be-

tween dirty stone and clean stone after it's

in the wall."

Educational Work Needed

The testing laboratory, to such a man,
is an interference, complicating a well-

known game with senseless rules that

force it to be played differently and at a

the cement used, which bring about such
failure; and that in many instances these

causes lie in the character or quantity of

the aggregates used, this being particularly

true as regards the fine aggregate, the

sand. To determine these causes, however,
requires laboratory procedure, and unless

the difficulty is serious—so serious as to

inhibit the use of that particular material
under any circumstances—it is question-

able if considerations of quality or perma-
nence will outweigh the primary and fun-
damental question of dollars and cents.

Obviously the remedy lies fundamentally in

educating all parties, owners, engineers,
contractors, to such an appreciation of the
benefits of proper construction and the diffi-

culties attendant upon proper execution as
to cause them to take care of the financial

element in the preliminary estimate. This

FIG. 1—JUST SAND—BUT POTENT FOR PROFIT OR LOSS TO CONTRACTOR AND OWNER

cost for which he may see no return. Is
the work done under such new rules any
better in first appearance? Very rarely.
Will it bear any heavier load? That is

almost impossible to determine. Does it

cost more? Possibly. Has it greater en-
durance?
To answer this last question convinc-

ingly is difficult. It is known, however,
regardless of assertions to the contrary,
that there is evident on all sides a deterio-
ration of concretes made under free-for-all
conditions, which shows that something is

deplorably wrong with such a product. By
painstaking study and investigation it has
been shown that there are certain definite
and determinable causes, usually aside from

education will probably be a slow process,

but in the hope that something of value
may be contributed towards this end, these
articles are undertaken.

Selection of Aggregates

There are several important considera-

tions to be observed in the selection of

aggregates for concrete:

1. The materials entering into concrete
must be of such structure and quality as to

suit the use to which the concrete is to be
put. Aggregates should remain in unal-

tered physical state so long as the concrete

endures. Some materials do not fulfil these

conditions.

2. Aggregates used in concrete should be
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so graded as to give a mixture of maximum
density, strength or impermeability as re-

quired. A sieve analysis will show how the

sand being tested compares with the grad-

ing of Fuller's curve, which is generally

considered as a good criterion. As sands

rarely if ever occur so graded in nature,

the quality of concrete desired may be ap-

proximated by so proportioning the stone

and cement as to best utilize the sand or

sands available.

3. The aggregates selected should be free

from deleterious matter and should show a

definite strength when tested in combina-
tion with cement.

Granting the truth of these three state-

ments and the desirability of using a sand
which meets the above requirements, how

$10 or so will be paid with a contemptuous
grunt, and there the testing question will

end. And in a little while, tons on tons of

this "certified" sand will be used on the job
in 1:2:4, or 1:3:6 or some other arbitrary
proportions, and so far as anyone can see,

except for the preliminary assurance that
the sand would permit the cement to harden,
the laboratory might as well never have had
a hand in the question. Having done this,

the contractor would have done all that

many of those advanced engineers now do
who think they test their sand for a con-

crete job.

Single Test Insufficient

But what of the concrete and its endur-
ance? Were the tons on tons of sand used

l§5^%^
Number of Sieve Mesh

0.025 0.050 0.075 0.100 0.125 0.150

Size of Opening in Inches

airs 0.200 0.225 0250

FIG. 2—BLEND SECURED FROM SAND AVAILABLE AND STONE SCREENINGS

can the average contractor be convinced
that a consideration of them should be of

equal importance with what is usually the

sole governing factor, namely, first cost of

the job?
Few contractors would knowingly use in

a structure timber having a decayed heart,

even though the outside, when painted,

would look as good as sound material. Yet
many of them now use unfit sand or dirty

stone in a structure simply because they
can cover it up and leave a job that looks

first class. It may be safely assumed that

if contractors realized and understood the

importance of the quality of sand used in

concrete and its bearing on the quality and
durability of the resulting structure, they
would take the necessary steps to secure

proper material.

Sand Test Reports

But suppose that a contractor proposes

to use one of three available sands in an im-

portant job, and that to satisfy either him-
self, or the engineers or the architect or

owner, he sends samples of the sands to one
of the several commercial laboratories that

carry out such tests. At the expiration of

28 days or so he receives a report such as

that shown in Table 1.

To paraphrase the question of the car-

toonist, "What is he gonna do with it?"

In all probability a copy of the report

will be forwarded to the engineer, one of

the materials will be accepted by him as

meeting the specification requirements as

to showing a tensile strength equal to 75
per cent of that of standard Ottawa sand
briquettes made with the same cement un-
der like conditions, the laboratory bill of

on the job identical with the 10-lb. or 20-lb.

sample submitted to the laboratory? Or
did they differ, and to what extent? If

they were identical, what part has the test-

ing had in the making of the concrete? The
answer is that "you know and I know and
we all know that you can't tell the differ-

ence .... when the sand is in the wall"

unless something happens, and then the
easiest way is to put the responsibility on
the cement.

So far as the value of such testing of oc-

casional isolated samples of material is con-

cerned, there seems to be justification for

and maintenance of a field laboratory. For
these reasons, no matter how conscientious

the contractor, or how desirous he may be

of exercising the most rigid inspection over

materials, the sand goes into the work sanc-

tified in bulk by one or by a few preliminary

tests.

^ Possibilities for Profit

In this general disregard of tests there

have been overlooked in many cases rich pos-

sibilities for profit through saving in cost

of materials, because of lack of proper in-

terpretation of the results.

It is too often the case that the results

of sand tests are used only to determine

which of two or more sands is the better,

or whether or not a particular sand can be

used, regardless of getting* best results.

Frequently, a proper application of the data

obtained through a thorough series of tests

of the materials available at a particular

job would lead to a marked improvement in

the quality of the sand used, either by ad-

justing proportions of fine and coarse ag-

gregate, washing the sand, or mixing two
or more sands to make a combination bet-

ter than any one of the constituents. These
things have been done in a large number
of cases with such beneficial results that it

should be easy to convince the average con-

tractor that the opportunities are worth
looking for.

In an article by one of the authors pub-

lished in this journal Feb. 13, 1915, some
of the principles of proportioning concrete

were illustrated by actual examples, to-

gether with photographs of the internal ar-

rangement of the different constituents for

mixes of various proportions. It was found

that the densest and strongest concrete was
that in which the stone and sand had been

graded according to Fuller's curve, and that

the others made in arbitrary, or so-called

"standard", proportions had strengths close-

ly proportional to their relative densities

and varying with the internal arrangement
of their constituents. This was explained

by a computation of the "burden" placed by
these materials on the cement, both in cov-

ering surfaces and in filling voids; and it

was endeavored therein to make evident the

possibilities for saving opened up through

the substitution, by proper grading, of a

cheap and strong material, like sand, or

stone, for costly and comparatively weak
cement, with the added benefit of a great

Sample
A
B
C

Ottawa sand.

Table 1

—

Report on Sand Samples

Tensile strength Voids and Loa
Pounds per square inch Percent

m

140
2.3
2.6
3.6

7 days
. 217
. 167
. 121
. 200

28 days Voids 1

305 32
271 33.4
208 36.6
240

GranularmetiHc Analysis

.^oam
4.1
3.3
2.2

100

3.8
5.8
7.5

Sieve numbers
Sample A
Sample B
Sample C

2

100
. 100
. 100

4

99
99

100

6

98
98
99

10

89
96
98

20 30 40 60 70

69 47 29 14 8

87 72 56 31 17
95 79 60 38 29

200
1.6
1.6
1.6

the view of the contractor that it is of little

or no value, save for the assurance that the

sand will permit the cement to set. Nor
does the fault lie with the testing labora-

tory. It has done its part, so far as author-

ized and permitted. As will be later dem-
onstrated, .sand tests to be of full value

should be followed through on all shipments
of material to the job. At present, how-
ever, there is no method of testing in com-
mon acceptance which will admit of this,

save at a large expense for the equipment

improvement both in the quality and in the

strength of the concrete.

Saving of $13,280

The practical application of the same
principles may be of great financial benefit

to the contractor. One instance of this

kind, where a saving of $13,280, with the

production of a highly superior concrete,

was made possible, is an example in point.

The figures are actual, derived from care-

ful tests, though exact locations and other
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details are, for obvious reasons, withheld.
This case occurred, let us say, in a West-

em State. A dam of considerable size was
to be built, the total masonrj- construction
being estimated at 60,000 cu. yd. Adjacent
to the dam site was a stone quarry capable
of supplying the large aggregate for the
work, and open for lease, together with its

machinerj', at a fair rental. Sand beds
were located at points varjing in distance
from 45 to 150 miles from the work. The
specifications required, as usual, that sand
should be "clean, sharp and coarse," should
develop a tensile strength at 28 days in 1 :3

mortar equal to 75 per cent of a like mor-
tar of standard sand and should be accept-

able to the engineer in charge.

Material Survey

A careful material survey revealed the
following conditions:

By reason of their location, two sands
only were of reasonable price. "A" sand
would cost $2.24 per yard and "B" sand
$1.92 per yard, f.o.b. job. Stone screenings
cost $0.88 per yard. Considering "B" sand,

since it was the cheaper of the two, in spec-

ified 1:2:4 proportions, would bring the
sand cost to $57,600. Cement was fur-

nished by the owner.
Examination in the laboratory gave the

mechanical analysis shown in Table 2 of the
two sands, and of the stone screenings from
the crusher plant referred to.

TaBUI 2—RXSULTS OF ANAI.T8I8—PntCZNTAOES
Passing Vakious Sikvks

Sieve Stone "A" "B"
number screeninss sand sand
•.2S In. 98.1 97.1 100.0

* 78.1 91.2 99.9
8 38.« 81.0 99.8

10 22.6 75.9 99.7
1« 9.6 67.2 99.5
20 3.2 54.4 99.0
»0 1.5 38.4 95.9
46 1.2 29.7 79.0
•• 1.0 19.7 5.5

.•••t 0.0 16.1 0.9
!•• 0.0 12.« 0.4

A« will be observed, the "A" sand had
fair gradation, but its higher cost prompted
closer consideration of the cheaper, though
less ideal alternative. This "B" sand was
of sizes lying mostly between the 40 and 60-

mesh screens, with practically no gradation.
Necessarily this latter sand would have a
much less dense arrangement of particles in

a given volume than would obtain if it con-
tained both finer and coarser materials.
A search for these lacking fines and

coarses brought about an examination of
the crusher screenings from the quarry.
The mechanical analysis of this by-product
(See Table 2) showed it to have the desired
coarse particles, but to be deficient in par-
ticles of those sizes which the natural sand
could supply. Combining these two ma-
terials, therefore, with Fuller's curve as a
reference and guide, gave the approxima-
tion shown in the diagram on page 735.

Calculation of Desired Additions

This approximation, it should be under-
stood, is obtained by separately plotting the

curves of the "B" sand and of the crusher

screenings as obtained from the analysis

of each material. Fuller's curve, which is

a combination of ellipse and straight line,

is plotted with points obtained from an
equation for which William B. Fuller is

authority (See Taylor & Thompson's "Con-
crete, Plain & Reinforced", page 206).

This curve is taken as the ideal which it is

desired to approach by a combination of

materials—in this particular case, the "B"
sand and stone screenings.

It is evident that the percentages of

either material passing any given sieve can

be read for all three curves on any inter-

secting ordinate. It is evident, also, that

on such an ordinate, the percentages desir-

able to pass any given sieve can be deter-

mined from its intersection with Fuller's

curve. Subtracting actual and ideal per-

centages then gives the variation of the ac-

tual materials, from the ideal ; and knowing
this difference, the proportions of one need-

ed to supply the lack of the other may be
determined.

For instance, the No. 30 sieve ordinate

cuts the screenings curve at 1.5 per cent; the

Fuller's curve at 25 per cent; and the "B"
sand curve at 95.9 per cent. The screenings

curve then differs from Fuller's curve by
(95.9—25.0) = 70.9 per cent ; and the "B"
sand curve differs by (25.0—1.5) = 23.5 per

cent. In order, then, to get the percentages
of each material necessary to secure an
ideal blend, each of these differences is di-

vided by their sum, or 94.4. Hence 70.9/

94.4 = 75.1 per cent screenings will be re-

quired; and, 23.5/94.4 = 24.9 per cent sand,

or 3 parts of screenings and one part sand.

In like manner, various percentages are
determined for other ordinates on the dia-

gram, and the average of these percentages
is taken as that best suited to give a blend

most closely approximating Fuller's curve.

From averaging with the two materials un-
der consideration, the ratio of 5/7, or 72
per cent of stone screenings to 2/7, or 28
per cent of "B" sand, was determined. In
Table 3, columns 2 and 3, will be found the
mechanical analysis of the sand and screen-
ings as given in Table 2, multiplied by their

respective factors.

In column 4 are given the percentages
obtained for the blend by adding these de-

rived percentages. The curve. Fig. 2,

plotted from the actual screen analysis of
the mixed sand produced by theoretical

blending gives a very close approximation
to the ideal curve—far better, certainly,

than either of the individual materials
alone. A slightly higher percentage of
fines is shown, probably due to the inclu-

sion in the actual blend of a pocket of
crusher dust, which was lacking in the first

screenings analyzed.

So far as this procedure has gone, it has
offered a blended material which should, if

previous statements are correct, show a
higher strength when mixed with cement
than the natural materials which do not
follow Fuller!8 curve. To determine the

Table 4

—

Tests op Mortars and Concretes with
Blended and Unblended Sands, to Check Con-

clusions Drawn from Sand Analysis
1 :3 Mortars

Standard
"B" sand Blended sand Ottawa sand
12% water ' 10% water 10% water

ANALTSIS BT FULLIR'S CuBVB

—

Pbbcentaoes Pabsinq Different Sievbs

Sieve Stone X Factor "B" Sand x Factor
Sum of Blend,
Calculated

0.25 In. 98.1 = 70.5 r 100.0 = 28.0 98.5
78.1 = 56.4 99.9 - 28 84 4
38.6 = 27.8 99.8 — 28 55.810 22.0 = 15.85 99.7 - 28 43.8514 9.6 = 6.82 99.5 - 28 34 8220

30
0.72 X 3.2 = 2.30 0.28 X 99,0 — 27.7 30.00

1.5 = 1.08 95.9 - 26.8 27.8840 1.2 = 0.86 79.0 = 22.18 23.0460 1.0 = 0.72 .5.5 = 1.54 2 26

IM
0.0 = 0.0
0.0 = 0.0

O.fl = 0.026'
OM = 0.011

0.025
0.011

Strength, S days. Strength, 8 days. Strength, 7 days.
Com- Com- Com-

Ten- pres- Ten- pres- Ten- pres-
slon sion sion sion slon slon
31 167 309 1777 182 900

194 352 1805 195 778
100 122 315 1944 195 944

Av. 65 161 Av. =: 325 1842 Av. — 191 874

1 :2 :4 Concretes
"B" Sand Blended Sand

7 days 390 Ib./sq. in. 1055 Ib./sq. in.

correctness or incorrectness of this, com-
parative test specimens, both of 1:3 mor-
tars and 1 :2 :4 concretes, were made under
uniform conditions with blended and un-
blended sands, with the results shown in

Table 4. These results confirm the correct-
ness of the early assumptions made. It

should be noted that not only are the
strengths of the mortars and concrete made
from the blended materials in great excess
over those made from "B" sand alone, but
further, that while the blended sand re-

quires, under laboratory conditions, but 10
per cent of water for normal consistency,
the "B" sand requires 12 per cent, an ex-
cess of 2 per cent under the best conditions,
which will be greatly exaggerated under
field conditions, with further detriment to
the concrete. It is evident, also, that "B"
sand, although apparently of good quality
so far as appearance goes, is unfitted for
use alone. The quality and strength of con-
crete that would have been produced if this
sand had been used without being tested
needs no comment.

Computation of Saving

Evidently, then, from the standpoint of
securing strength alone, if from no other,
it is highly desirable to use the blended ma-
terials. The question of relative costs is

now of paramount importance. Despite the
usual supposition that nothing could be
cheaper than dumping a natural sand direct
from cars to mixer, an estimate 6f the rela-
tive costs of natural and blended materials
revealed the following:
The 60,000 yd. of 1 :2 :4 concrete will re-

quire 30,000 cu. yd. of sand. At $1.92 per
yard, the sand would cost |57,600. By lab-
oratory tests five-sevenths of the "B" sand
can be advantageously replaced by stone
screenings. Therefore: 5/7 X 157,600.00 =
$41,200, the value of the sand replaced by
stone screenings. The stone screenings will
be 5/7 X 30,000 = 21,500 yd. and will have
a value of 21,500 X $0.88 = $18,920.00.

Therefore, $41,200.00— $18,920.00 =
$22,280.00 saving on material.
Assuming cost of blending as 3 cents per

yard of sand, the total extra cost for blend-
ing would be 30,000 X 0.03 = $9,000.00.
Therefore, $22,280— $9;000 = $13,280 is.

the net saving by using blended sand.

Better Concrete at a Saving

It is evident, then, that in the question
of sands, the contractor is confronted by a.

condition that is not wholly a theory. A
saving of $13,280 on a job is not to be-

sneezed at by most contractors, unless they
are altruists, and few contractors who re-

main in business possess that lamentable
virtue. Yet, in following the procedure-
outlined above, the contractor has thereby
become an altruist, in addition to being a
good business man, for he has not only
lined his own pocket, but has benefited hiss
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employer, the owner, by giving him a su-

perior concrete. Nor is this improvement
in quality and saving in cost only possible

of accomplishment by attention to the sand.

Grading the large aggregate offers further

beneficial possibilities, although these will

not be here considered, since these articles

deal specifically with the question of sands,

as generally the more important of the two
materials.

But since these advantages do accrue

through testing of sands, why is it not car-

ried on more extensively? The answer lies,

first, in the lack of appreciation of its nec-

essity, or its possible value, as before noted

;

and second, in the inherent difficulty of car-

rying out such tests without an elaborate

organization and expensive equipment. A
review and discussion of the various cus-

tomary methods at present in vogue, to-

gether with some special qualities of sands

and indications for improved procedure,

will form the subject of the next articles.

Production of Structural Shapes in

1914 Fell Far Below 1913

THE PRODUCTION of iron and steel

structural shapes in the United States

in 1914, according to Special Statistical

Bulletin 3—1915 of the American Iron and
Steel Institute, was less than in any pre-

vious year since 1908, with the exception

pt 1911, when small structural forms were
not included, and the figure given was
slightly lower. The figures for 1914 and
1913 were 2,031,124 and 3,004,972 gross

tons respectively. As the exports amount
to approximately 10 per cent of the total

production (falling from 403,264 gross tons

in 1913 to 182,395 in 1914) and the im-
ports are less than 1 per cent of the out-

put, the total consumption was somewhat
less in each case than the production. The
decrease in consumption was 754,493 gross
tons, or 28.8 per cent. More than 99 per
cent of the production was steel.

Rio's Asphalt Plant Attractive

IT IS HARD to realize that the photo-

graphs reproduced herewith show an as-

phalt plant. In American cities plants of

this description are usually eye-sores. Rio
de Janeiro has proved, however, that this

need not be the case. The plant site is

surrounded by a panel stucco wall. Not
an unsightly feature is visible. Even the

elevator, it will be noticed, has been lat-

ticed in. Inside the plant there is the same
cleanliness and orderliness that is noted
without. Sand and stone is kept entirely

under cover, as shown in the view of the
material shed, a measure of efficiency as
well as attractiveness.

The Rio plant was designed and supplied

by the Iroquois Works of the Barber As-
phalt Paving Company and erected under
the supervision of W. T. Bamford, who is

now in charge for the municipality of Rio.

It has a capacity of about 1500 yd. a day.

Air Analyzer Determines
Fineness of Fine Cement

J. C. Pearson and W. H. Sligh Report Method
Developed After Experiments at U. S.

Bureau of Standards

THE INCREASING demand for more
finely ground Portland cement has neces-

sitated a further investigation of the value

of fineness, particularly from an economic
standpoint. An adequate investigation of

this kind can be undertaken only when some
further method of separating the "fines"

from the No. 200 sieve is available, and
therefore a number of attempts have been
made in recent years to develop an elutri-

ator for this purpose. After a series of

preliminary experiments, an air analyzer

has been developed at the U. S. Bureau of

Standards which seems to meet the funda-

mental requirements and give reliable sep-

arations of cement and certain other ma-
terials.

The distinguishing features of the ap-

paratus are: The introduction of an

unretarded air stream into a conical bulb in

such manner that the sample under exam-
ination is completely and continuously ex-

posed to the action of the air; a separating

chamber of considerable height which per-

mits no lodgment of either fine or coarse

particles ; a tapping device to minimize the

adherence of fine dust to any part of the

apparatus, and a collector which catches and
holds all material passing through the sep-

arating chamber.
The main objection to elutriation methods

appears to have been the lack of standard-

ization of apparatus heretofore used. An
endeavor has therefore been made to define

the separations obtained by the air analyzer

in terms of the limiting sizes of particles

in the different fractions. These limiting

sizes, designated as the "sizes of separa-

tion," may be interpreted in different ways,
depending on the methods of measurement.
Several of these methods have been studied,

and a system has been provisionally adopted
which appears to be the simplest and most
direct, although not giving directly the

"true diameters" of the particles under ex-

amination. The relation between the

"apparent" and the "true" sizes of par-

ticles has been expressed by means of re-

duction factors.

Attainable Accuracy

It seems probable that under normal
operating conditions the nominal sizes of

separation of the analyzer determined by
calibrations with normal cements will be
within about 5 per cent of the actual sizes.

This gives rise to a possible 'error of about

iy2 per cent in estimating the quantity of

any desired fraction from the mechanical

analysis curve. As the error in determin-

ing the percentage of any given fraction by
actual separation in the analyzer is prob-

ably not greater than 0.5 per cent, it may
be assumed that routine analysis, without

special calibrations, will enable one to de-

termine the quantity of particles below a

given size in any normal cement within 2

per cent.

The analyzer has been developed with the

particular purpose in view of determining

the granulometric composition of very finely

ground and air-separated cements, to be

used in a further investigation of the value

of fine grinding, which is now under way.

It is also adapted in its present form to

comparisons of the different finishing mills,

and to the separation and grading of

abrasives and other hard-grained mate-

rials. In view of the considerable variety

of finely divided materials already tested

with the analyzer, the apparatus promises

to have a much broader field of usefulness

than that for which it was originally de-

signed.

A Pocket Map of Water Mains for

constant reference is furnished the fore-

man of the San Diego waterworks. The
valve and hydrant books of small size did

not answer the purpose on account of the

many changes from month to month, so it

was decided to make a pocket edition of

seventy-five sheets of the distributing sys-

tem with a key map showing upon what
sheet certain sections could be found. The
plots show streets, blocks, alleys, location

of valves and hydrants and size of mains.

THE asphalt plant AT RIO DE JANEIRO IS CHARACTERIZED BY AN ORDERLY INTERIOR AND AN ATTRACTIVE EXTERIOR
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STRAIGHTENING AND ENLARGING CHANNEL OF CANASERAGA CREEK RECLAIMS WIDE TRACT OF FERTILE LAND

River Improvement for Public Health Reclaims

10,000 Acres of Fertile Land
First Improvement Carried Out by New York State Under Article 7 of Con-

servation Law Protects Lands That Lease For from $20 to $30 per Acre

By R. W. SHERMAN
Chief Engineer, New York State Conservation Commission

IMPROVEMENTS in the valley of Can-
aseraga Creek in western New York

from its mouth to a point 15 miles up-

stream have effected the reclamation of

10,000 acres of fertile land, at a cost which
will not exceed $20 per acre. This is the

first improvement work of the kind carried

out by the State under the Conservation
Law, and was initiated under Article 7,

which authorizes such improvement for the

protection of public health and safety.

Drainage Area 347 Square Miles

Canaseraga Creek has a drainage area of

347 square miles, and empties into the

Genesee River at Mount Morris. The ter-

ritory benefited by the improvement is that

part of the valley and flats lying between
the Genesee River at Mount Morris and
Cumminsville. The improvement district

is bounded by the maximum high-water flow

line between the points stated and com-
prises about 10,000 acres. This area is

particularly rich fertile land, fully one-

half of which is admirably adapted to the
raising of tree nurserj' stock, while a large

part of it r especially the muck lands) when
properly protected from floods and inci-

dentally drained by the improvement, is well

adapted to the raising of celery, onions,

beans and vegetables generally, and other
portions to the raising of com and potatoes.

A large part of this fertile area has been
abandoned and has grown up to weeds,
brush, wild grass and cat-tails, for the rea-

son that while prolific and valuable crops
could be rai.sed thereon, they were subject

to destruction by flood overflows, an aver-

age of one crop out of three being thus

destroyed, and the heavy losses made it un-

profitable to keep the land under cultivation.

Total Excavation 800,000 Cubic Yards

The work, by far the greater part of

which has been done, consists of deepening,

widening and cleaning out the existing

channel from its mouth to Cumminsville
or Dansville, and the excavation of several

miles of entirely new channel for cutting

off bends, thereby straightening and short-

ening the natural channel. The improved
channel has a bottom width of 50 ft. in its

lower section, which is reduced from point

to point upstream to a 26-ft. width at Cum-
minsville, with slopes of 1:1 throughout
and 10-ft. berms between the top of the

slopes and the spoil banks. The gradient
of the improved channel is 0.4 ft. per 1000
ft. in the lower stretches, increasing to 0.85

and in the upper 2 miles to 3 ft. per 1000
ft. From Groveland to Cumminsville, a
distance of 9 miles, there is a continuous
dike on the westerly side of the channel
made principally from material excavated
from the channel. This dike has so far
wholly prevented flood overflows from the
channel to the westward. There are a
number of farm and highway steel bridges
varying in span from 60 to 80 ft. supported
on concrete abutments with pile founda-
tions.

In addition to the 15 miles of Canaseraga
Creek improvement channel there are ap-
proximately 20 miles of newly excavated

branch channels, partly on the location of

natural channels, but very largely in new
locations, such as cutoffs. The bottom
width of the branch channels varies from
30 ft. down to 8 ft., with 1:1 slopes, the

material being deposited in spoil banks,

sometimes on one side, but usually on both

sides, with sufficient berms. The total

quantity of excavation in all of the chan-

nels is about 800,000 cu. yd.

Contractors Abandoned Work

The intention was to have all of the work
done by contract, but the contractors to

whom it was awarded abandoned it when
it was still far from completion. The work
in the Canaseraga Creek channel and the

principal branch channels up to this time

had been done with floating dipper dredges,

the larger of which had a scow with a deck

40 X 100 ft., an A-frame, 75-ft. boom and
2-yd. dipper. The other dredge, with a V'o-

yd. dipper was new, and had a steel scow

and A-frame. This dredge was equipped

with bank spuds, which proved to be very

advantageous as compared with the vertical

spuds on the larger dredge, as great diffi-

culty resulted from the sinking of the ver-

tical spuds, while the bank spuds held the

scow securely in position.

In completing the work after abandon-

ment by the contractors the commission did

not make use of the floating dredges, but

continued the work on the larger chan-

nels with a Browning drag-line excavating

machine with a 75-ft. boom and li2-yd.

bucket. About 3 miles of the smaller chan-

nels, with bottom widths of from 8 to 10 ft.

and depths of from 4 to 6 ft. were excavated

by Keystone excavators or small steam
shovels with %-yd. back-action dippers, the

steam shovels working on the natural sur-

face of the ground and moving backward
from the end of the excavated ditch, with

the dipper excavating toward the machine
instead of from it, contrary to the ordinary

practice of steam shovels. These little ma-

d£bris in channel caused flooding of valley improved channel CARRIES OFF HIGH WATER
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DREDGE USED BY CONTRACTOR

chines proved very satisfactory, doing good
and economical work. The drag-line ex-

cavating machine had the advantage of

laying the excavated material well back in

spoil banks with wide berms, which the

large dredge abandoned by the contractors
could not accomplish where the bottom
width was 50 ft. and the cut 10 ft. or more.

Cost and Benefits

Bonds to the extent of $200,000, at 5 per
cent, based on the credit of the improve-
ment district, were issued and sold at a

premium. The proceeds will complete the
improvement and leave some surplus. The
cost will not exceed $20 per acre, exclusive

of interest on the bonds.

A line drawn east and west across the
valley, not far northward from Groveland,
a station on the Delaware, Lackawanna &
Western Railroad, would divide the im-
provement district into approximately two
equal parts. On the southerly or upper
portion, consisting of about 5000 acres, the

improvement is completed, and has resulted

in the prevention of any flood overflows

;

the flood waters are being confined to the

new Canaseraga Creek channel and its

branches. Lands suitable for tree-nursery
stock lease at from $20 to $30 per acre,

and in this portion of the territory land

never used for this purpose heretofore has
already been planted with nursery stock,

while other portions not heretofore under
cultivation for very many years have been
reclaimed and planted to beans and corn.

The improvement on this part of the terri-

tory has accomplished all that was expected

of it, and more, and has proved very satis-

factory , with greatly enhanced real-estate

values.

The territory in the lower or northerly

half of the improvement is overflowed in

very high floods by back water from the
Genesee River, and this feature will con-

tinue indefinitely. These floods, however,
usually occur in the late winter or early

spring, and very rarely in the crop-grow-
ing seasons. The new channels in this part
of the district will result in lowering the

maximum flood elevation by a few feet, and

will cause the duration of submergence to
be greatly shortened by reason of the more
rapid runoff of the waters as the floods sub-
side.

Litigation

An action was brought by a property
owner contesting the constitutionality of
the river improvement law. The courts
held the law to be constitutional. Another
action was brought covering numerous
legal points; among them, that it was a
drainage scheme, not a river-improvement
scheme, and could not be carried out under
the river-improvement law, but should be
done, if at all, under one of the drainage
laws. It was also contended that the real

object was not the conservation of the
public health, but drainage and the increas-

ing of property values. The New York

Court of Appeals held that it was not a
drainage scheme, but a river improvement
scheme; that its object and purpose was the

conservation of the public health and that

while some drainage might be inevitable,

together with increased productiveness of

the lands and enhanced property values, all

such benefits were inevitably incidental to

the real purpose, viz., conservation of the

public health. This decision carries with

it the right to take private property for

the purposes of the improvement by con-

demnation; this right being clearly insepa-

rably associated with the real object,

namely, conservation of the public health.

The same public-health features would
govern in drainage schemes, either under
Article 8, "Drainage," of ^the conservation

law or under Chapter 65, "Drainage," of

the Consolidated Laws.

Sheepshead Bay Two-Mile Speedway Scientif-

ically Designed for High Velocities

Steel I -Beams and Concrete Walls Shaped to Parabolic Curves on the

Turns Support Timber Flooring in New York's Automobile Race Track

CONSIDERATION of the maximum al-

lowable speeds on the turns at the new
Sheepshead Bay speedway in New York City

resulted in the adoption of a curved track

surface always normal to the resultant

loads at the assumed speeds. The parabolic

curves provide for speeds of the racing

automobiles varying from 40 miles per hour
at the lower inside to 96 at the outer top

of the turns, and permit a speed of at least

120 miles per hour when frictional resist-

ance is considered. Curved I-beams bent

cold to exact shape and concrete walls fin-

ished to a curved top surface by the use of

thin Bent strips nailed to the forms support

the 2 x 4-in. timber flooring. A gradual

transition from the 1800-ft. straightaway to

the circular end turns of 853-ft. radius was
attained by the use of 3 1/3 per cent grades

with 120-ft. vertical curves at each end.

The resulting horizontal compound curves

and the elevations were carefully computed
and fixed in the field by level and transit.

The new track is to form part of a huge
sport-arena development by the Sheepshead
Bay Speedway Corporation at Sheepshead
Bay, New York, and designed to provide

ultimately for about 100,000 spectators in

its large grandstand and bleachers. The

space inside the 2-mile oval track, about
1400 X 1800 ft., furnishes parking accom-
modations for about 10,000 automobiles, and
will also be utilized for baseball, football

and track-athletic fields. Provision is made
for three tunnel passages for automobile

entrance to the inner field. The floors and
side walls of these tunnels are waterproofed

and reinforced against hydraulic pressure,

as the floor is 6 ft. below high tide. The
estimated quantities are 12,000 cu. yd. of

concrete, 1570 tons of steel, and 3,000,000

ft. b.m. of lumber in the track construction.

The grandstand and the bleachers, the con-

Anchor rods set in pipesA
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struction of which has not yet been started,

will require about 2500 tons of steel and
about 3,500,000 ft. of timber.

Loads and Flooring Details

The typical construction adopted for the

straightaway portions and the banked turns

is shown by the cross-sections herewith.

The concrete cross walls on the straight-

aways and the curved I-beams on the turns

are spaced 6 ft. 8 in. apart. The 2 x 4-in.

yellow-pine flooring set on edge simply
rests on these supports without clips and
is dressed to a true top surface, to which
a light commercial creosote oil (.spec. grav.

1.04) will be applied with mops. Rein-

forced-concrete slab construction was esti-

mated, but found higher because of added
cost of forms and slabs on the banked turns,

and the extra steel.

The racing cars were assumed to weigh
3000 lb. each with wheel loads at 5-ft. gage
And 10-ft. spacing, and one wheel load was
assumed to be carried by three planks, as

these planks are spiked together on 2-ft.

centers, staggered. The timber joints are

also staggered about 2 ft. The contract re-

quires the use of 16 per cent of 14-ft., 16

per cent of 16-ft., 18 per cent of 18-ft., and
50 per cent of 20-ft. lengths. To allow for

expansion of the flooring due to moisture,

3 in. clearances inside and outside, as shown
on the drawings, were provided. The space

under the track is ventilated by square open-

ings in the 8-in. concrete walls, shown
inside and outside of the track. Drainage
is provided by 8-in. porous tile 2 ft. inside

the inner walls, except where sandy soil is

found.

The design of the transition section be-

tween the 1800-ft. straightaways and the

end turns was worked out in detail, using

the grades and vertical curves, as shown, in

order to avoid any sudden break in the track

surface. The change from concrete walls

to steel frame construction was made as

soon as the outside ends of the 8-in. cross

walls reached a height of about 6 ft. above
the final graded level of the ground surface.

The construction at this section is indicated

in one of the accompanying photographs,

which shows the piers and walls in place to

receive the steel columns and beams. At
the particular point here shown, the walls

are 9 or 10 ft. above the original ground
level. A second photograph shows the forms
for a cross wall to be added to stiffen these

high walls laterally. In general the 8-in.

walls were carried down 2 ft. below the

CURVED I-BEAMS SUPPORTED BY STEEL

TOWERS ON TURNS

ground surface, or to solid bearing. The
outside walls and wing walls were carried

down below the frost line.

Steel Construction on Turns

In addition to the dead-load weight of

the flooring, the beams and columns in the

typical viaduct type of steel construction

used at the turns were designed to resist

the centrifugal force and vertical weight of

the racing cars, assuming four cars abreast

on the turns, and 100 per cent impact. The
minimum sections allowable for %-in. rivets

and field bolts were used for the longitudinal

bracing, the stresses being very low because

every other 20-ft. bay was braced. The unit

stresses allowed by the New York building

law and the American Steel Manufacturers'
standard specifications for the steelwork

were used.

One of the photographs shows the bent
I-beams and steel-tower construction. These
10-in. beams, bent cold, were found more
economical than either timber blocks bev-

eled to curve form supported on straight

8-in. I-beams, or built I-sections curved
to shape. The 10-in. beams were
tested after bending to determine their

strength and elasticity. A load of 14,000 lb.

uniformly distributed on the total span of

nearly 17 ft. cau-sed a deflection of only

% in., which disappeared upon the removal
of the load. This construction was, there-

fore, adopted. To resist any lateral com-
ponents the longitudinal beam supports were

designed of I-beams and channel type as

shown. Details of the connections are indi-

cated in one of the accompanying drawings.

The centrifugal force and required super-

elevation on the turns were computed by

well-known formulas. The maximum out-

side elevation of about 25 ft. was adopt-

ed for the 70-ft. width of track for

economy, after several estimates for other

heights and widths had been made. As
the speed formula is that of a parabola, the

track surface was built to follow a parabolic

curve on the turns. The resulting allow-

able speeds are 40, 521/2, 65, 771/2 and 96

miles per hour on each of the 14-ft. sec-

tions from inside toward outside of track,

to give normal resultant pressure on the

track.

The work is rapidly progressing, with

about 1250 men employed in order to com-

plete the track and two-thirds of the 1800-ft.

grandstand before the first race meet early

in October. The materials for the con-

crete are hauled about 3V2 miles to the site

from the barge landing at Coney Island.

Concrete of 1 :5 Portland cement with broken

stone and screenings is used on most of the

work, but sand from the site has replaced

the screenings when the latter were not

available. The concrete is mixed by Lans-

ing mixers and placed by wheelbarrows run

on plank walks, the usual wooden forms
being used. The piers and walls will be

supported on piles at the east turn where
swampy ground is encountered.

The design and methods of construction

have been worked out by Blaine H. Miller,

chief engineer, and H. B. Thorn and C. F.

Gardiner, assistant engineers for the

Sheepshead Bay Speedway Corporation, of

which Everard P. Thompson is manager and
vice-president. The general contractors are

the Coast & Lakes Contracting Corporation,

of New York, under the personal super-

vision of E. F. Gray, and the steelwork is

furnished by the Lackawanna Bridge Com-
pany, of Buffalo.

A Telegraph Time-Zone Map has been

issued by the Western Union Telegraph

Company for the general good of the serv-

ice. It enables the receivers of messages to

determine the standard time used at points

from which messages are sent and thereby

correct misapprehension, should there be

any, over questions of dispatch in the serv-

ice. Cleveland, by its own decision last

year, appears in the Eastern time section.

CURVING CONCKETE WALLS SUPPORT FLOORING AT THE TRANSITION BETWEEN STRAIGHTAWAY AND TURN
Left picture «how» waHa and piers where steel construction begins. Right picture taken at top of highest concrete wall looking toward straightaway.
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THREE CONCRETE RINGS, SUPERIMPOSED AS SINKING PROGRESSED, FORM THE PUMP PIT

Concrete Rings, Superimposed, Sunk to Form
San Antonio Pump Pit

Water Supply Company's New High-Duty Turbine-Driven

Centrifugal Units Are Direct-Connected to the Service Mains

By WILLIAM WREN HAY
Fort Sam Houston, Texas

THE San Antonio (Texas) Water Sup-

ply Company, has nearly completed a

new pumping station, which embodies two
unusual features of design—one, the sink-

ing of a very large diameter concrete

caisson for the pump pit ; the other, the

connection of high-duty centrifugal pumps
direct to service' mains. The water supply

of the district is pumped from artesian

wells, and the new station is an addition

to the company's operating stations. The
fluctuations of the hydrostatic head

throughout the district have been definitely

established by the company, and as there is

always the possibility of competition, it

was determined to lower the axes of the

new pump.s so that positive control of the

ground water supply in the vicinity of San
Antonio might be retained at all times.

The naw station is situated in a water
reserve within a public park comprising
some 52 acres, and consists essentially of

two high-duty centrifugal pumps, pumping
from two 12-in. artesian wells about 800 ft.

deep, together with new pipe lines, connect-

ing and control valves, and two 20-in. Ven-
turi meters. The new pump pit is sunk to a

depth of 45 ft. below the surrounding
ground level, in a bowl-shaped depression

provided with a catch-basin for removing
surface water and seepage.

Pump Pit of Concrete Rings

The pump pit consists essentially of three

reinforced-concrete rings, 11 ft. 9 in. in

height, superimposed one upon the other
and having an outside diameter of 54 ft.

The caisson thus formed was sunk into the
earth by removing the materials from the
interior and allowing the rings to lower as
excavation advanced. The rings are in gen-
eral 24 in. thick, the bottom ring being bat-
tered inside for a footing course. The top
ring is finished with a wide coping upon

which is built the brick wall for the lantern

roof. The joint between the rings is made
by a 6 X %-in. circumferential steel hoop to

which are bolted small vertical angles to

serve as templates for the circles, and to

which the horizontal reinforcing steel is

wired.

The rings are reinforced with square
twisted rods, placed horizontally for ex-

terior pressures, and vertically for second-

ary stresses. The whole rests upon a cast-

iron shoe, shaped as a cutting edge. The
first section was reinforced at the bottom
to take any bending moments that might
develop due to support at two or three

points as the ring was dropping, and after

the first section had been sunk it was de-

termined to add additional steel as a further

safeguard. A section 36-in. in height was
concreted on top of the first section, and
the concrete allowed to set for two weeks
before continuing the operation of sink-

ing, thus forming a deeper ring with addi-

tional steel in the top. The same amount
of steel was added to the original design

at the top of the second section.

No trouble developed during normal
sinking, but as the final clay was removed
to a depth of several feet below the edge
before sinking, the ring- dropped about 3

ft., breaking off a short piece of the cast-

iron ring and wedging it behind the con-

crete. The clay, after exposure to the air,

was then so hard that the wedging was
sufficient to cause a crack to appear in the

ring for a height of about 5 ft. above the

bottom. The piece was loosened and the

crack was closed up. The foundations for

the pumps are placed inside the concrete

ring, and the whole is covered over with
a brick, concrete, and steel lantern.

In addition to the pump-house structure,

there are two concrete well casings sunk
in the same manner as the pump pit, allow-

ing inspection of well casings and control

valves. These casings have inside diam-
eters of 8 ft., with 12-in. reinforced-con-

crete walls, and consist of three segments,
13 ft. high.

Mechanical Equipment

The main pumping equipment consists

of two high-lift, 6,500,000-gal. series-

parallel centrifugal pumps and steam tur-

bines, with two surface condensers and
condenser equipment. The normal opera-

tion will be in series against a head of

273 ft., and, in the event of fire, against a
head of 343 ft. Operating in parallel each

pump is to deliver 10,000,000 gal. against

a head of 175 ft. Water will come to the

Original

Ground
Surface

e_'xi'Bgng_

^Reinforcement omitted)

Top of^

First Section
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placed when cylinder

reaches final location
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JOINTS BETWEEN CAISSON RINGS ARE MADE BY CIRCUMFERENTIAL STEEL HOOPS



742 ENGINEERING RECORD Vol. 71, No. 24

pumps under a head of from 5 to 50 ft.,

but they are designed to operate under
suction. The pumps are to operate in a
direct system of water distribution, under
a continuous variable load, and are
equipped with special governing devices.

Two low-lift centrifugal pumps with steam
turbines are to be installed for irregular
operation. One of these will have a rated
capacit>- of 2000 gal. per minute against a
head of 25 ft., pumping storm-water from
a catch basin; the other will be used for
pumping seepage from the sump pit in-

side the pump house, and will have a rated
capacity of 200 gal. per minute against a
head of 65 ft. Both of these small units
are to operate non-condensing. The pump-
ing units and equipment are being fur-

'jf-

Hoist on Revolving Head-
frame Operates Dragline

Screening Plant Used as Cableway Tower, De-

signed to Give Straight Lead from Hoist in

Excavating 160-Degree Sector

THE ADVANTAGE of having the hoist-

ing engine operating a dragline cable-

way always square with the load and track

lines is accomplished in a sand and gravel

plant at Barton, Wis., by mounting the en-

gine in a rotating headframe on top of the

main structure, 61 ft. above ground. The
plant has a nominal capacity of 600 cu. yd.

per 10-hour day. It has been in satisfac-

tory service since June, 1914, and there is

little vibration due to the elevated position

of the engine, according to the de-

signer. Aside from the above features

the plant does not differ materially

from many others recently constructed

to operate with drag-line equipment.

It is located across the shipping

track from the working face of a

Receiving Octagon of timbers

'Hopper fitthg over ar)gle iron

ring on main 5trucfure\ Receiving

Fror* ElevoTion Side Elevation

REVOLVING HEADFRAME SUPPORTS HOISTING ENGINE 61 FEET ABOVE GROUND

nished by the De Laval Steam Turbine
Company.
Three Babcock & Wilcox water-tube

boilers are installed, each having a rating
of 250 boiler horsepower, with shaker
grates of a type for handling Texas lignite,

and arranged in one and one-half batteries.

The boilers are equipped also with oil

burners, as it will be to the company's ad-
vantage to bum fuel oil for at least two
years. Two feed-water pumps and two oil

pumps are installed for the two batteries.

The pumps are to be tested when run-
ning in series against a head of .273 ft., for
« duty of 107,000,000 ft.-lb. when running
in series against a head of 343 ft., and in

parallel against a head of 175 ft., for a
duty of 112,000,000 ft.-lb. The pumps are
to develop these duties on the basis of
1000 lb. of steam at 150 lb. per square inch
pressure, the amount of steam required to
operate the condenser pump to be charged
again.st the pump unit. The amount of
steam will be determined by weighing the
feed water, leakage from the boilers being
first determined and deducted. The de-
livery of the feed water will be measured
by Venturi meters.

The entire design of the pumping station
was made for the San Antonio Waterworks
Company by Robert J. Harding, vice-presi-
dent and general manager, and construc-
tion work has been under his personal di-

rection. The H. N. Jones Construction
Company, of San Antonio, was the general
contractor for the construction; C. F.
Young was general superintendent. The
cost of the new plant will be about $250,-
000. There were about 3000 cu. yd. of
excavation and 435 cu. yd. of concrete in
the pump pit alone, the other structures
totaling 2600 cu. yd. of excavation and .540

cu. yd. of concrete, all classes.

glacial deposit about 40 ft. high. Property
ownership practically decided this location

of the plant, from which the deposit can be
worked to the extent of 160 deg. with the
receiving hopper as a center.

On top of the structure carrying the
washing and sorting screens is a platform
19y2 X 28 ft. in plan, on which the rotating
headframe rests. The hole for the receiv-

ing hopper, which is placed 8 ft. off the
center-line of the tower, is made the center
of rotation of the headframe. Two cir-

Vhter
ToTk

<^ilar steel tracks of flat plates for the

^4dframe are laid concentrically around
'^h^ hopper. The outer track is not a com-
plei, circle, as the frame will never need
to be -wung all the way around. Details

of the h*,,,jframe are shown in an accom-
panying drt.v(^ing. A roof over the hoist-

ing engine pri+ects the operator from fly-

ing stones, and >^he small window through
which the operator watches the bucket is

covered by a stout screen.

Sliding of Turntable provided Against

As the headframe rotate.s it is main-
tained in place by a heavy anarle-iron ring
securely bolted to the upper pi'.atform of

the screen tower. The angle-iron ring fits-

inside an octagon of 4 x 8-in. timbers
bolted to the under side of the headframe.
The octagon has an inside diameter of &
ft. and the ring, a diameter % in. less.

To the bottom of the headframe base are
fastened twelve steel rollers arranged ra-

dially. They support the headframe only

while it is being rotated, when all strain

is off the 500-ft. track cable and guys>
While the rig is at work excavating, it is

supported by wooden shims driven under
the base timbers, and is securely anchored
to the screen tower by li/4-in. bolts ar-

ranged in pairs along the sills of the head-
frame,

As indicated on the general plan, which
shows the first setting of the dragline

cables and guys, the two back guys are ar-

ranged so that they need not be disturbed

nor the headframe rotated until the track

cable has been shifted to the full extent

of the bridle cable. For this reason the
shifting of back guys and anchorages is

only necessary at considerable intervals.

Runs of more than two months' duration
have been made from one setting. The
dragline outfit, which is equipped with a

1-yd. bucket, was furnished by Sauerman
Brothers, of Chicago.

Drop Check

o
Crusher-

Centrifugal__P

Pump

'^^.Jkvator-Y^

Storehouse

and Shop

Chute Has Shelves to

Velocity of Material

From the receiving hopper the material
passes through the center ring to a grizzly

screen. The oversize goes to a gyratory
crusher on the ground by way of a drop
chute, and the remainder to a series of six

washing and sizing screens arranged in

the usual manner. To check the velocity

of the material in the drop chute, horizon-

503'0'- -•H S>

'ftyi/^"~^.^^^ ::l4^ rJiSESI. 'ilJiXtSoble
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PLAN AND elevation OP PLANT—FIRST SETTING OF CABLES AND GUYS
The two back guys are arranged bo that they need not be disturbed, nor the headframe rotated, until th«

track cable has been shifted to the full extent of the bridle cable.
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tal wooden shelves, extending out alter-

nately from each side, are built therein 2

ft. 10 in. apart. These shelves in opera-

tion fill with gravel, thus forming a zig-

zag chute with little surface exposed to

wear. This exposed surface is protected

with steel, the edges of the shelves being

faced with a 2 x 2-in. angle, and that part

of the sides of the chute exposed to wear
being covered with No. 12 steel plate.

Occasional boulders larger than 10 in. in

size are caught on a screen of heavy bars

located in the receiving hopper, and are

sledged by hand to a size small enough for

the crusher. The crushed material is re-

turned to the screening plant by a bucket

Registration Law Aims Solely

at Raising Professional

Standards

So Explains Chairman of Committee Which Pro-

moted the Statute Affecting Architects in

New York State

ON PAGE 706 of the Engineering
Record of June 5 there appeared a

synopsis of the law, recently effective,

covering the registration of architects in

New York State. As there noted the stat-

ute contains nothing discriminatory to the
engineer. It merely specifies who shall be

THE REVOLVING HOISTING ENGINE AT THE TOP OF THE PLANT IS ALWAYS SQUARE
WITH THE LOAD AND TRACK LINES IN OPERATION

elevator operated by rope drive through a

jackshaft from the double-cylinder steam
engine which operates the screens.

Wash-water is obtained from a near-by

stream through a ditch and tile conduit.

The centrifugal pump which handles this

water is belt-driven from the jackshaft in

the power house. The crusher is belt-

driven from the same shaft, but the screens

and elevator are operated with rope drive.

Steam to run the plant is furnished at 110

lb. per square inch in a 72-in. x 16-ft.

horizontal return-flue boiler.

The plant was built by the Barton Sand
& Gravel Company, under the general su-

pervision of E. J. Haddock, consulting en-

gineer, of Milwaukee, who designed the

plant. C. L. Horner was in direct- charge
of the construction.

A New Wall Map of Alaska has just

been issued by the U. S. Geological Sur-

vey ; it is 82 x 55 in. in size and is drawn
on a .scale of 23.7 miles to 1 in. The map
comprises all the information collected in

the course of the eighteen years of system-

atic surveys which this department has
conducted in Alaska. During this time
about 150,000 sq. mi., or more than 25 per
cent of the total area of Alaska, has been
mapped. Detailed attention has been given
to the coal fields of the Matanuska and
Bering River districts, as well as the region
traversed by the proposed Government rail-

road. The largest unsurveyed areas lie in

the northern part and .in certain portions
of the Kuskokwim River basin.

entitled to be designated as a "registered

architect." It does not, like the Illinois

law, require that building plans must bear
the stamp of a registered architect before
they can be approved.

This point of the possible restrictive ef-

fect of the law came up during its discus-

sionr The resulting situation is described

in the report of D. Everett Waid, chair-

man of the joint committee of architects

promoting the bill, to the president of the

New York Chapter of the American Insti-

tute of Architects. It indicates that the

New York architects gladly disclaimed any
desire to use the measure to force business

their way.
The following quotation is taken from

Mr. Waid's report:

OPPOSITION Encountered

"The joint committee in its efforts to

secure the passage of this bill encountered

a strong sentiment of opposition on the

part of the Legislators, not to anything

specific in this bill, but on account of their

prejudice against license bills in general;

and it was somewhat difficult to convince

them that this is an educational measure
and not a license bill to be likened to such

bills as have been introduced in behalf of

the plumbing and heating trades.

"Unexpected opposition also appeared

when the attorney representing the Build-

ing Trades Employers' Association made
active efforts to secure the defeat of the

measure. . . . We found that an amend-
ment to the bill, which would be in effect a

declaration of purpose and which would in

no sense change its meaning or effect,

would secure the withdrawal of their op-

position. This amendment reads thus:
" 'Nothing in this article shall be con-

strued as depriving any person of any
rights which he now has with respect to

the filing of plans for new buildings or for

'alterations to existing buildings; nor shall

any department or bureau, or superin-

tendent of any department or bureau, with

which plans are required to be filed accord-

ing to law, refuse by reason of this article

to receive the same from any one on the

ground that the plans are not prepared by
a person styled or known as architect.'

Assent to Amendment

"Our joint committee, representing all

five organizations of architects, joined in

requesting the Legislators in charge of the

bill in Albany to secure the passage of this

amendment. For some reason, those in

charge of the bill disregarded our request

and the bill was passed without the amend-

ment. This was a very embarrassing out-

come, as it placed us seemingly in the po-

sition of securing the passage of the bill

by a trick. The association was immedi-

ately aroused to make the greatest possible

effort to secure the veto of the bill by the

Governor. Conferences again resulted and

opposition to the signing of the bill was
withdrawn on our promise to use every

sincere effort to secure the passage of this

amendment to the bill at the next session.

"In view of the unfortunate experience

in Illinois, where, after a law had been in

force twenty years, the Board of Exami-

ners has become a football of politics and

the laws in existence jeopardized by oppo-

sition on the part of the engineers and

others, your committee believes that it will

be wise to have this amendment passed, as

it will make clear beyond a doubt our pur-

pose to raise the standard of qualifications

of architects and not to secure business by

force of legislation. The penalty to be in-

curred under this law is for the use of the

title architect by any one not duly quali-

fied. We believe that building laws should

be made stringent enough to locate re-

sponsibility for unsafe design and bad

construction. If owners then choose to

employ contractors or others to design

their buildings, they will do so knowingly

and without being deceived by unscrupu-

lous persons, who assume the title 'archi-

tect' unworthily and thereby discredit the

profession."

Gross Operating Revenues for March
on the large steam railroads of the United

States, according to a bulletin issued by the

Bureau of Railway Economies, were $1012

per mile, showing a decrease of $79 or 7.3

per cent as compared with March, 1914.

Operating expenses were $720, a decrease

of $81 or 10.2 per cent. Net operating

revenues, therefore, were $292—an increase

of $2 or 0.7 per cent, and operating income

was $243—an increase of $3 or 1.2 per cent.

The operating ratio was 71.2 per* cent, as

compared with 73.4 per cent in March,

1914, and 74.5 per cent in March, 1913.

Considering the three main districts, the

respective ratios for March, 1915, and

March, 1914, were as follows: Eastern

district, 74.0 and 78.3; Southern, 70.3 and

70.6; Western, 68.3 and 69.2. It will be

noted that the operating ratio for the

Eastern district in March, 1914, was very

high.
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Point Defiance Line Eliminates Last Heavy

Grade Between Tacoma and Portland

New Tacoma-Tenino Route Along Puget Sound Completes Reconstruction

Program for North-and -South Line of Northern Pacific in Washington

6y DAVID L. SOLTAN
Tacoma, Washington

As finally built the line follows the old

location in the main, but there have been

several minor relocations, notably at Kelso,

Castle Rock and the crossings of the Toutle

and Cowlitz Rivers. At Castle Rock the

Cowlitz River makes a sharp bend around

the promontory that gives its name to the

town, and the old line followed to some ex-

tent the windings of the river. This por-

tion was relocated almost entirely on

tangent, and although the present town is

LAST DECEMBER the Point Defiance

line of the Northern Pacific Railway
was turned over for operation, without any
formal ceremony other than the customary
inspection and approval by the various

heads of departments. This marks the close

of the reconstruction and double-tracking of

the Northern Pacific main line between
Tacoma, Wash., and Portland, Ore., and now
provides a continuous double-track line

from Seattle to Portland.

The original line was built in the early

seventies, the first train arriving in Tacoma
in 1873 and for many years this line was
the sole railroad connection between Puget
Sound and the outside world. Leaving Port-

land, the old line followed the banks of the

Columbia and Willamette Rivers to Goble,

Ore., where it crossed the Columbia, by
ferr>', to the Washington side at Kalama.
It ran thence along the river bank to Kelso,

at which point the Cowlitz River empties

into the Columbia, which now turns and
flows directly west. Continuing up the

Cowlitz valley, the road passed through the

towns of Castle Rock, Winlock, Napavine,

Chehalis, Centralia and Tenino, thence

through Lakeview to Tacoma.
This line is the only direct connecting

link between Puget Sound and Portland,

and for many years was operated solely by
the Northern Pacific. In 1909, however, the

Great Northern Railway and the Oregon-
Washington Railroad & Navigation Com-
pany were admitted to joint use of the line

between Tacoma and Vancouver, Wash.
Traffic conditions were, of course, materially

altered, and together with the rapidly in-

creasing traffic due to the growth and de-

velopment of the surrounding territory, the

exi-sting facilities became insufficient to

handle adequately the larger business, and
it became imperative that the line be thor-

oughly revised and rebuilt and additional

facilities provided where needed.

In the meantime the Spokane, Portland

& Seattle Railway had constructed a double-

track bridge across the Columbia at Van-
couver, and the old ferry service was dis-

continued, all four railroads using the

bridge.

Reconstruction Begun in 1907

In 1907 the work of rebuilding the line

was begun, the first part to be recon-

structed being the 30-mile .section lying be-

tween .Vancouver and Kalama. The
alignment was thoroughly revised and a
double-track roadbed constructed, upon
which, a year later, the second track was
laid.

The section lying between Kalama and
Tenino was next in order, and here the

problem' of alignment and grade was
different from that in the preceding work.

In the former section the line paralleled the

river and the revision consisted chiefly in

straightening out the old main and securing

the roadbed against all danger from high
water. In this next section, however, there

were adverse grades in both directions, and
a high percentage of curvature, necessitat-

ing considerable heavy work in order to

eliminate the worst features.

NEW AND OLD TACOMA-TENINO LINES

Although the new line increases the mileage 4.53

miles and the curvature 523 deg., it reduces the

maximum grade from 2.2 to 0.3 per cent.

left at some distance from the new line

(the station is outside the corporate limits)

many degrees of curvature are eliminated

and a much easier track to operate and
maintain is provided. At Kelso a somewhat
similar situation was encountered, but in

this case the line was straightened by tun-

neling through the bluff and building a
double-track, concrete-lined tunnel 1150 ft.

long. At the river crossing mentioned
above the old bridge sites were abandoned
and new double-track structures erected at

considerable distances from the former
crossings, in this way providing a better

line, grade and waterway.
The total effect, of the revisions in this

section was to shorten the line by 1 mile,

eliminate much adverse gradient and pro-

vide a line with a maximum grade north-

bound of 0.9 per cent and southbound of

1.0 per cent, the total length of these grades
being about 4 miles each on either side of

the Napavine hill.

Tacoma-Tenino Problem

The remaining forty-odd miles between
Tenino and Tacoma presented the hardest

problem in the matter of revision and bet-

terment. The grade line was very broken,

with frequent 1.0 per cent adverse grades

in either direction, the curvature was high,

and ascending from Tacoma there was 21/4

miles of 2.2 per cent grade. The location

of the Tacoma station was such that a re-

verse movement was necessary in getting

into or out of the station yard, the throat

of which was crossed at grade by the

freight mains. The situation was further

complicated by a highway grade crossing

which, owing to local conditions, could not

very well be eliminated, and which carried

a very heavy travel. This was located less

than a quarter of a mile from the station.

The improvement of this stretch of line

was practically impossible, although the line

after leaving Tacoma, was comparatively

easy of betterment without undue expense.

The only solution to the difficulty, through

the city, then, was to find another outlet

that would do away with this mountain

grade, and the Point Defiance line was the

answer. It provides a practically level line

for the first 18 miles, broken only by a

slight rise at Point Defiance to secure drain-

age for the tunnel and obtain better ap-

proaches to the portals. This level stretch

is followed by 26 miles of 0.3 per cent

ascending grade, with level stretches here

and there at stations. Reference to the

map will indicate the general course of the

line.

Old and New Line Compared

The distance between Tacoma and Tenino

via the new line is 43.71 miles, as against

b9.18 miles on the old line—an increase of

4.53 miles. The total curvature is also in-

creased from 824 to 1347 deg., this marked
increase being due to the irregularity of

the shore line of Puget Sound. Against

these seeming disadvantages must be set

the following: The maximum curvature is

reduced from 10 to 3 deg., the total rise

and fall from 1244 to 428 ft., and the

maximum grade from 2.2 to 0.3 per cent.

The tonnage rating of the freight engines

now in use on these divisions is 2000 on

the old line with helper service up the

Tacoma hill ; yard engines were used for

this work and three were needed for ton-

nage train. On the new line the rating for

the same locomotive is increased to 3000

tons, and capacity trains can be hauled

from Tacoma to Portland, except up the

Napavine hill. This exception will not in-

terfere with operation as far south as

Centralia, at which point new yards and en-

gine facilities have been constructed. This

point is the distributing center for the Grays
Harbor and Willapa Harbor country, in

which are located the thriving lumbering
towns 'of Hoquiam, Aberdeen, Cosmopolis,

Raymond and South Bend, and which are

the sources of a large local business, to-

gether with the numerous lumber and
shingle mills in the adjacent territory.

In addition to the yards at Centralia, the

yards in Tacoma are being thoroughly re-

arranged and enlarged. The Half-Moon
yard, which is cut in two by the new line,

has been rearranged, and the Head-of-Bay
yard is now being enlarged to twice its

former capacity. Inside the switching lim-

its of Tacoma there will be four main
tracks, the two passenger mains and an

open running track on either side. These
will be increased to six when the two
freight mains are built.

Two steel and concrete viaducts have

been built in Tacoma at each end of the

passenger station yard to carry street traf-
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fie over the main tracks, and a third viaduct

is now in process of erection on River

Street, across the Head-of-Bay yard.

Construction Features

The Point Defiance line was located as a

four-track line. The two westerly tracks

have been built, and provision was made
for the two future tracks. On the present

construction approximately 7,500,000 cu.

yd. of material have been moved and 4500
ft. of double-track bridging constructed.

That portion of the new line along Puget
Sound presents the most interesting fea-

tures, viewed from an engineering stand-

point. Along this district the heaviest

work was encountered, for the reason that

very little support could be obtained for

the line, and it was located very largely in

the sound and is supported only on occa-

sional points of land. Subgrade is about
4 ft. above high tide, and on account of

the swift tidal currents along the shore it

was necessary to protect the embankment
with a rock seawall.

In building this seawall the contractor

first drove a temporary trestle parallel with
and distant 15 '2 ft. from the nearest main
track. There were three piles to the bent
and bents were spaced 15 ft. on centers.

The inner side of the outer piles was
planked with 6-in. planking to a point 2 ft.

above high tide. Against this planking
riprap rock was placed; the first was
handled from scows and the top courses
were placed by derricks from the trestle.

As the building of the rock wall pro-

gressed on the outside of the trestle the
roadbed proper was filled in behind and
kept up to the same general level of the

rock. Puget Sound waters are infested

with the teredo, and the rock filling was
placed as soon as possible after the trestle

was built and ready for use, but not in-

frequently piles had to be replaced in less

than three months, as they had been eaten
clean through. In the construction of the
seawall, 12 miles in total length, 250,000
cu. yd. of rock were used, and in the tempo-
rary work the contractor used 525,000 lin.

ft. of piling, 7,250,000 ft. b.m. of timber
and 1,400,000 lb. of iron.

Principal Bridges

Three steel bridges were built, over the
Deschutes and Nisqually Rivers and Steila-

coom Creek waterway respectively. The
bridge at the latter point is a Strauss patent
direct-lift draw span, 95 ft. in length. The
Nisqually bridge is composed of three 150-

ft. deck spans with a 100-ft. deck plate

girder at each end. The Deschutes River
bridge consists of one 120-ft. deck snan and
two 50-ft. plate-girder approaches
The tracks are laid with 90-lD. open-"

hearth steel on untreated ties. Automatic
block signals are in process of installation,

to replace the manual block system.
The contractors for the grading and sub-

structures between Tacoma and Tenino
were Porter Brothers. The work in Ta-
coma was done by the Keasal Construction
Company, and the late Nelson Bennett had
the contract for the tunnels. The work was
done under the direction of W. L. Darling,
chief engineer of the Northern Pacific Rail-

way. A. R. Cook, principal assistant engi-
neer, was in charge of the work in Tacoma,
and the late J. C. Breedlove, assistant engi-
neer, was in charge of the work from Ta-
coma to Tenino. The bridges were designed
in the office of H. E. Stevens, bridge engi-
neer.

How MinnesotaMaintains Her
Earth Roads

Highway Officials Design Home-Made Road
Planer—Advice Given and Rules Laid

Down on Road Dragging

CONSISTENT use of the Minnesota road
planer, a non-patented device designed

by the Minnesota Highway Commission,
will give a smoother roadway than can be
obtained by other means, according to its

inventors, and is recommended by them.
The construction of the planer is simple, as

may be seen in the accompanying drawing.
The following information on road dragging
has been culled from the commission's latest

annual report.

Winter Dragging Neglected

When the roads have frozen up very
rough in the early winter, the sharp points

sometimes become softened and dried out a

little by sunshine and wind. At this time
the planer or drag may be used to good ad-

vantage, making the roads much smoother
during the remainder of the winter and
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SMOOTH ROADS ARE OBTAINED BY USING
MINNESOTA PLANER

helping them immensely during the break-
ing up in the spring. Most localities neglect

winter dragging, and it is only in those
places where it has been tried that its value
is fully appreciated.

Ordinarily the best time to drag the road
is soon after a rain as the material will move
and compact readily and will not be cut up,

nor form mud from traffic following the
drag. Do not drag the road when it is dry
and hard. If the surface material be moist
the smearing section of the planer or drag
tends partly to close the pores which occur
in earthy material and forms a surface more
or less impervious to water. Moist earth
is easily cut from the high points and moved
to fill the ruts. Dragging the roads once or
twice while they are slushy is advisable,

when there are deep ruts in the road or just
before freezing weather. Particular atten-

tion should be paid to keeping the roads well

dragged when the frost is coming out of the
ground in the spring and during the fre-

quent rains at that time of the year.

Effect on Various Kinds of Road

Newly constructed gravel roads are
especially benefited by the use of the planer.

While the gravel is being compacted by
traffic the planer should be used constantly
to keep the surface smooth instead of allow-

ing rut! and waves to form. Old gravel

roads should be dragged very soon after a
rain when the surface is soft and will yield

to scraping. Macadam roads that are built

without rolling can be kept at the proper
cross-section and free from ruts by drag-
ging. After the macadam road is com-
pacted the drag is not recommended as it

will loosen some of the projecting stones

and cause the road to ravel.

The benefits derived from dragging sand
roads are not so great as with other classes

of soil, but nevertheless the planer or drag
has its uses on sand. This is especially true

where the road surface is composed of top

soil or vegetable matter which has a ten-

dency to wash away or be thrown to the

roadside by vehicles. This may be remedied
by dragging the material back on the road,

kut on this class of soil care must be taken
not to work up a high crown. A reasonable
amount of moisture in sandy roads is advan-
tageous and therefore the crown should be

nearly flat.

How to Drag Successfully

Under ordinary conditions a good two-
horse team will pull a drag on earth roads.

The drag should not move faster than a
team would walk. Usually the hitching link

should be in such a position that the run-
ners will make an angle of from 60 to 45
degrees with the center line of the road
when the driver stands in the line of draft.

By placing the hitching link nearer to the
ditch end of the drag the blade can be
made to cut as a plow and may be used
for cutting weeds or moving a furrow of
earth. This hitch is to be used also when
the principal purpose of the dragging is

to increase the crown of the road. When
the sides of the road have been dragged it

is usually best to diminish the skew, or run
the drag without skew, so that enough ma-
terial may collect in front of the runner
to fill the ruts instead of leaving a ridge
of loose earth along the center of the road.
The road surface should be kept as hard

as possible and only enough loose earth
should be moved into the center to fill the
ruts and depressions. An excess of loose
earth in the center cause.s dust in dry
weather and mud in rainy weather and will
also cause traffic to move to the side of the
road. The length of the draw chain must
be varied to suit the height of the horses,
the arrangement of the harness, and to
regulate the depth of cutting.

The driver should not be seated but
should shift his weight on the drag to suit
the conditions that are met. By shifting
his weight forward and backward he can
vary the depth of cutting and by stepping
toward the discharge end of the runners he
can deposit a load of earth in a low place.
If he wishes to carry some material with
him, to fill a rut or depression, he may do so
by stepping to the ditch end of the runners.

Organization into Districts

The work of dragging should be organized
and systematized if good results are to
be obtained. It is best to lay out the drag-
ging district and organize the forces during
the winter. If the services of capable and
interested men living along the road can be
secured, the roads to be dragged should be
laid off in about three-mile sections, with a
district overseer in charge of the sections,
having authority to order out the resident
draggers, as mail cannot be timed prop-
erly to reach all parts of the district. The
importance of having experienced and com-
petent men to do the dragging can hardly
be overestimated.

Summary of Rules

The Commission concludes its advice
with the following rules: Get a system;
drag after every rain; use a light drag;
drag when the road is wet, not sticky;

ride the drag and shift weight as needed;
don't delay ; don't use incompetent men

;

don't try too much in one trip, and, lastly,

don't neglect winter dragging.
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Portable Mixer Uses Old As-
phalt for Pavement Patches
Fifteen Men Take Up and Relay 180 Square Yards

of Paving in One Day at Operating Cost

of 42 Cents per Square Yard

IN RELAYING asphalt pavements adja-

cent to street-car tracks the traction com-
pany in Milwaukee is using a 3/4-yd. hot

mixer, fed with the material cut out in

making patches and repairs. The company
has a large stationary plant but has found
greater economy in utilizing the portable

outfit on three jobs aggregating 3 miles

recently completed. The mixer used, which
is a Koehring, is run, including the charg-

ing, hot blast and propelling apparatus, by
a 15^p motor run at 550 r.p.m., fed from
the trolley. For long moves from one part

of town to another the outfit is drawn by a
utility car or horses.

Fifteen men in a working day have taken

up and relaid 180 sq. yd. of asphalt pave-

ment from 2 to 3 in. thick located between
the rails. The entire operating cost on the

plant, including team charges, but not de-

preciation or interest on the special invest-

ment, has been about 42 cents per square

yard for patch work. This includes tearing

out and repaying with old material and such

small amount of new material as is required.

Repair Procedure

The procedure is to repair one track at a

time and maintain uninterrupted car oper-

ation over both tracks without blocking ve-

hicular traffic except on one side of the

street.

The gang consists of the following men:
One foreman, one man breaking up asphalt,

one man feeding the mixer, five men pre-

paring concrete and sub-base and wheeling
remixed asphalt, one man painting paving

stones with hot asphalt and applying the

cement to the surface of the finished pave-

ment, one man running the mixer, one man
wheeling hot asphalt, three men raking,

smoothing and tamping, one night watch-
man and one teamster. In addition to rip-

ping up the old asphalt and relaying the

pavement, this gang also keeps the street in

safe operating condition. A two-horse team
also is a part of this outfit.

The procedure of the work from front to

rear is as follows: On the jobs recently

completed a part of the work consisted in

relaying the asphalt between the granite

gage blocks on a busy double-track line.

The old asphalt surface is first picked up
and thrown over to the side of the street.

Then the larger pieces are broken into pieces

about 6 in. square, the smaller sizes being
more readily melted. The mixer is charged
with approximately 8 cu. ft. of this old ma-
terial, ahd new asphalt in varying amounts,
usually about 10 lb. per charge, is added in

accordance with the character of the old

mix.
Time Consumed

About 9 min. are required for melting
and mixing a charge. During the first 6

min. the maximum hot blast is applied,

and the temperature is then reduced for the

last 3 min. The blast is furnished by a
blower driven by the main motor. This
blower operates in connection with two
crude-oil burners, the flame from which is

distributed in such a way that only the hot-

air blast, and no flame, strikes the mix.

This prevents burning. The oil consump-
tion is about 50 gal. per day. Crude oil is

purchased in tank cars and delivered to

the job in a steel tank which holds 310 gal.

After a mix has been heated it is dis-

charged into two-wheel concrete cars and
immediately dumped in the track. Then it

is raked, tamped and smoothed in the usual

manner. Afterward a surface is given it

by rolling with a hand roller loaded with

water.

Representatives of the Milwaukee Elec-

tric Railway «& Light Company, who are

handling the work with day labor, state

that the quality and speed of work per-

formed with this hot-mixing outfit will im-

prove with experience in its operation, but

Tests of I-Beam Connections

Made at Cornell

American Bridge Company Revises Its Standards

as a Result of a Laboratory Investiga-

tion of Riveted Joints

TESTS of beam connections have recent-

ly been made in the Cornell University

Laboratory at the instigation of James H.

Edwards, assistant chief engineer of the

American Bridge Company. Eighteen tests

were made on 15, 12, 10, 8 and 6-in. I-beams

4 ft. long, with clip angles shop riveted

through their webs. Two tests for each

PORTABLE PLANT WHICH RENDERS OLD ASPHALT SUITABLE FOR PATCHING PAVEMENT
BETWEEN CAR TRACKS IN MILWAUKEE

they are now satisfied that the unit costs,

particularly for pick-up and patch work, are
considerably lower than those which usually

obtain for similar work executed under the

old methods or under contract.

Cases of Excessive Corrosion of iron

and steel bridges are detailed and illus-

trated in a paper by Frederic H. Fay
presented recently before the Engineers
Society of Western Pennsylvania. Badly
corroded truss eyebars of steel are pic-

tured, in which a loss of nearly 70 per cent
of the section occurred in the worst case.

Casual examination of such structures
fails to give a true idea of their condition,

as the rust scales were so thick that loss

of section could not be detected. Protec-
tion by the use of reinforced concrete se-

curely attached to the steel is recommended,
also the use of excessive metal section or
even extra cover plates in locations par-
ticularly exposed to corrosion. The bot-

tom flanges of overhead beams should be
treated by the latter method, in the opinion
of Mr. Fay. The most noticeable causes
of corrosion are given as exposure to loco-

motive gases, exposure to sea water or sur-
face water leaking through the bridge
floor, and over-stress of metal which hastens
corrosive action. Brine drippings from re-

frigeration cars on railroad bridges and
coal-tar mixture dropped from wood-block
pavement which removes paint were also
mentioned as agents of corrosion.

size were made with the old standard clip

angles of the American Bridge Company,
and (for all except the 6-in. beams) two
tests for each size using special connection
angles with simpler web connections and
fewer web rivets.

New Standards Adopted

As a result of these tests the special con-
nections for the 15, 12 and 10-in. beams
have been adopted as standards by the
American Bridge Company. These special

connections were made with equal-legged
angles and one row of rivets through the
web instead of the 6 x 4-in. angles with two
rows used in the previous standards. It

was found that the decrease in the eccen-
tricity of the connections offset the loss due
to fewer rivets, and the special connections
showed nearly as great strength as the old

standards, except for the 8-in. beams. The
weakness of the latter was due to their
relatively thin webs.
The loads were applied symmetrically

through lV2-in. steel rollers on bearing
plates 6 in. wide in the majority of cases,
and at about 6 in. from the ends to provide
failure at the connections. One beam, on
which the loads were applied at the quar-
ter points, buckled under the load points
without producing failure at the ends.
Where the bearing plates were not used
the beams were badly buckled between top
flange and web. Details of the results of
these tests are given in an article by C. S.

Whitney in the "Cornell Civil Engineer."
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HOLES CUT IN ARCH OF TANKS FOR CONSTRUCTION AND OPERATION

Remodeling of Septic Tanks Into Imhoff Tanks
Eliminates Odors from Land Irrigation

Nuisance from Septicized Sewage in California Fields Abated at Small

Expense by Introducing Two-Story Feature in the Existing Type of Tank

PERSISTENT complaints of odors caused

by the irrigation of lands with the sep-

tic sewage from the disposal plant of

Orange, Cal., led to the successful conver-

sion of the existing septic tanks into Im-

hoff tanks. An extensive study of the situ-

ation was carried out, which indicated that

odors were frequently observable under

favorable wind and moisture conditions at

.air-line distances of 2000 to 2500 ft. from
the tanks and on rare occasions 4000 ft.

The difficulty seems to have been produced

not so much from the odors arising directly

from the tanks, but from the liberated sul-

phuretted hydrogen gases released from the

septicized sewage after the latter had been

spread out over the adjoining farms and
particularly when allowed to pool. High
sulphate content in the well water fur-

nished an abundant source for the noisome

gas.

Orange is a city of 4000 inhabitants en-

gaged principally in citrus fruit growing
so that the sewage is practically all domes-

tic in character, about 100 gal. of water
per capita being used. About 1900 per-

sons are served by the sewerage system.

Existing Tanks and Disposal Conditions

In 1912 two adjoining concrete septic

tanks, rectangular in the lower portion and
semi-circular in the upper portion, were
constructed. They are 70 ft. long, 10 ft.

wide and have a total depth varying from
10.9 ft. at the inlet to 10 ft. at the outlet;

the sewage depth is 3 ft. less. The gross

capacity is 39,000 gal., equivalent to 6%
hours' flow of the average daily volume
and 41/2 hours' flow of the maximum. It

is said that the tanks were well designed,

but that the type is faulty under the Orange
•conditions, because it necessarily causes a
gas-laden septic effluent to pass from the

tanks. Disposal of the effluent as irriga-

tion water was stipulated in the contract

by which the city acquired the disposal

site, and from soil analyses the lands were
reported by the investigating engineer to

be excellently adapted to sewage irrigation

if dosed with from 4000 to 5000 gal. per

acre daily, but nevertheless vigorous com-
plaints arose from its use. Most of the

sewage was disposed of over an 18-acre

tract, but occasionally a 34-acre tract re-

ceived some of the effluent. One site near
the Santa Ana River is covered with a fine

sand on which 10,000 to 20,000 gal. could

be disposed of, while a removal of the upper
12 in. would fit it to receive 50,000 to 75,000

gal. per day of settled sewage. Examina-
tion of the dry river bed indicated that by
underdrains the volume per acre could be
increased to 100,000 or 150,000 gal. per

day.

Three Methods Available

Three available methods of disposal open
to the city were: First, construction of 3.7

miles of 15-in. sewer to deliver into a line

carrying the sewage of the Southern Cali-

fornia Sugar Company's plant (see Engi-
neering Record, Nov. 9, 1912, page 513)
and that of Santa Ana to the Pacific Ocean

;

second, by irrigation of lands west and
south of the present septic tanks with
settled fresh sewage ; third, by intermittent
sand filtration of settled fresh sewage in

levee-protected beds constructed in the bed
of the Santa Ana River. The first scheme
would cost $20,000 for the sewer, plus the
rental privilege to be exacted by the sugar
company. Santa Ana pays $2400 per year
rather than use its 115-acre sewage farm.
An independent line to the ocean would be
14 miles long and if 18 in. in diameter
would cost the prohibitive sum of $90,000.
Los Angeles' experience^ indicated to the
engineer that similar future difficulties may
arise and compel some treatment previous
to discharge even into the ocean.

Serious objections to project 3 were prob-
able excessive height of ground water dur-
ing floods and the inability of any under-
drainage system to lower it sufficiently.

This would then require occasional use of

the effluent as irrigation water. For pro-
ject 2 the value of city sewage depends on
the absolute dependence on the volume in

addition to its fertilizer value. The last

named method was decided upon, and ob-

taining fresh sewage was carried out by
reconstructing the tanks with wooden flow-

ing-through chambers, converting them
into Imhoff tanks so as to obtain some bet-

terment of conditions, as demanded at once
by complaining residents. Further, as is

usually the case, money was not available

for a large outlay and the reconstruction
recommended was comparatively cheap and
quick of attainment. It was distinctly un-
derstood that the revision was proposed as

a temporary expedient and one to demon-
strate the general applicability and satis-

faction of the double-deck tank as respects

production of odors.

Reconstruction

As carried out two sedimentation chan-
nels, 4 ft. wide, with sloping bottoms and
continuous slots, 3 in. wide, were con-

structed the entire length of each tank, thus

utilizing the lower portion of the tanks for

Outlet w^TT

Weir U

Inlet

Weir

plan of orange tanks converted into two-story units
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Pipe Arrongeiiietil for Wrttxlrxiwal of Sludge

Bevektl lo

shorpedgp

Section through One Tank

REBUILT TANK WITH IMHOFF BAFFLES

sludge Storage and digestion. Three-inch
vent pipes lead from the high portions of
the sludge chambers against the walls of
the tanks upward through the sedimenta-
tion channels to the space above.
To make possible the removal of sludge,

tight partitions were built across the sludge
chambers ever>- 14 ft. A 4-in. and 6-in.

vitrified pipe sludge removal system having
thirty openings was installed on the floor

of each of the compartments and connected
with a sludge pit from which a 2':j-in. cen-
trifugal pump driven by a gasoline engine
discharges the sludge on to a drying bed.
The engineer considered the scheme em-

ployed for sludge removal the most im-
portant phase of the entire plan of recon-
struction. If it were attempted to remove
the necessarily thin layer of sludge from
one point only, an inverted cone of least

resi.stance would surely be formed in the
sludge, the liquid would be "short-cir-

cuited" and would be discharged instead of
solids. In this case not only were thirty
sludge entrances provided in the sludge re-

moval system for each 140 sq. ft. of floor

area, but the outlet pipe of each of the ten
sludge removal units of the two tanks was
reduced in size from 6 to 4 in. and provided
with a 4-in. valve. Thus it was made pos-
sible both to control the rate of sludge dis-

charge within narrow limits and to prevent
the removal of liquids rather than sludge if

the valve were opened wide.

Five 3 X 5-ft. openings were cut in the
roof of each tank, for purposes of construc-
tion, inspection and the cleaning of the
sides and slots.

Operating Experience

As to operation, George W. Buchanan,
superintendent of sewers, states that since

placing the second tank in operation in De-
cember there is little odor at the plant.

What is noticeable is marshy in character,

and the people in the neighborhood seem
satisfied. The first sludge, removed on Feb.

9, 1914, from the north tank (placed in ser-

vice on Sept. 16, 1913,) had little odor. An
inspection in August, 1914, indicated that

the plant was working well, although there

was some odor of hydrogen sulphide at the

effluent weirs attributed to the fact that

the sedimentation chambers have not been
kept free from scum, which had attained a

thickness of 2 to 3 in. on account of septic

action.

It has been found difficult to get at the

portions of the chambers which are under
the solidly roofed sections of the tanks.

Were a 3-ft. slot cut the entire length of the

roof the engineer considers it would have
been an improvement. Prevention of mos-
quito breeding has been effected by screen-

ing the openings.

Prof. Charles Oilman Hyde, as consulting

engineer for the California State Board of

Health, made the original investigations

and suggestions as to the conversion of

the tanks. The reconstruction was carried

out under the immediate direction of Mr.
Buchanan.

Floor Design of the New Massachusetts Technol-

ogy Buildings Based Upon Beam Tests
Paper Before American Concrete Institute by Sanford E. Thompson Reports

Investigations of Beam Reinforcement and Studies for Economical Floor Panels

SUPPLEMENTING the two articles in

this journal last year (see Engineering
Kecord, April 4, page 393, and Nov. 28,

page 578) giving a general description and
detailing the methods of construction of

the new buildings of the Massachusetts
Institute of Technology, at Boston, an ab-

stract from the paper presented by Sanford
E. Thompson before the American Con-
crete Institute is here given. The design
features include the method used in decid-

ing to adopt twisted steel bars for rein-

forcing the beams, because of the results

of tests showing smaller cracks in beams
under load for twisted as compared to plain

round reinforcement; the comparative esti-

mates for cost of floor panels with inter-

mediate beams and without, and for hollow
tile as well as reinforced concrete, the bend-
ing moment coefficients used for continuous
beam design, and the investigation to ob-
tain material to give dustless floor surfaces.

Field-Test Results and Their Value

A description of the method of taking
field specimens was given in the second
article above referred to. The average re-

Table 1

—

Results op Compression Tests op Field
Concrete

Proportions
used
1 :2:4

Average strength

—

lb. per square inch

Age 14 (lays
1640
2008

Age 2S (lays
2110
2.i20

suits of these compression tests are given
in Table 1.

Each value is the average of about 90
specimens, and the per cent of variation

STRESS is.oor, LBr.
r'ER so IN.

57HtSS IS.ron I i<«

MfR f.Q

~
T-

f V

3

^oc?e>

Qd

.'>.S

At _.
1WIS1E0 BAH5 PLAIN BARS

from the mean runs much lower than is

usual in construction work because of the
care with which the samples were taken and
molded. The increase in strength from
14 to 28 days for the 1:2:4 concrete aver-,
aged 23 per cent and for the 1:1 1^:3 con-
crete 25 per cent. The series of laboratory
tests conducted last year by the committee
on aggregates of the American Concrete
Institute showed an increase of 19 per cent
in this period.

The practical value of this system of
sampling and testing was shown at the be-
ginning of the job. Some of the specimens
of 1 :2 :4 concrete gave low test results.

The methods of handling the concrete on
the jobs was changed at once and subse-
quent specimens gave proper strength. To
be sure that the concrete which had been
previously placed was satisfactory, three or
four samples were cut out of the solid foot-
ings three or four weeks old. After being
sawed to a standard 8 x 8 x 16 in. size, they
were crushed and the strengths averaged
2200 lb., a satisfactory figure for this por-
tion of the structure.

The cold twisted steel used for reinforce-
ment was tested at the mill with the follow-
ing results: Yield points varied from
57,000 to 64,000 lb., and the tensile strength
from 70,000 to 81,000 lb. The elongation
in 8 in. was 7Vi to 10 per cent, and reduc-
tion in area was 33 per cent for the larger
sizes of bars, and 15 per cent elongation
with 50 per cent reduction in area for
sizes below v., in. Bending tests for bars
'i in. and larger were 180 deg. around
their own diameters, and for bars below
'i' in. 180 deg. flat. Phosphorus ranged

STRESS 33.000 LBS.
PER SQ.IN.

STRESS 31.000 LBS
PER 5Q. IN

..^u<JS.
TWISTEO BAUS PLAIN BARS

FIG. 1 pjQ 2

TWISTED reinforcement REDUCES SIZE OP CRACKS IN BEAMS
Stre«es given are actual, not theoretical, therefore stresses in Fig. 1 are higher than a. working loads.
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FIG. 3—POSITIONS OF LOADING USED FOR
MAXIMUM MOMENTS

from 0.01 to 0.02 per cent and sulphur from
0.03 to 0.04 per cent.

Test Beams for Cracks

The stresses were so chosen that no
cracks would be visible under ordinary

working load and before reaching a decision

on these stresses full sized T-beams were
made and tested. As a result of the test

it was evident that the cracks in beams
reinforced with twisted steel are less objec-

tionable under a steel stress of 18,000 lb.

per square inch than cracks in beams rein-

forced with plain round bars under a stress

of only 16,000 lb. per square inch. More-
over, so much of the tension was carried

by the concrete that with a theoretical

stress of 18,000 lb. the actual measured
.stre.ss is only 8000 lb. In beams reinforced

with twisted steel there were many more
cracks than in beams reinforced with plain

round bars, but these cracks were all small

and were distributed, and therefore unob-
jectionable, whereas in the beams with
plain round bars the cracks were larger

and more noticeable.

Figs. 1 and 2 show portions of cracks in

two beams reinforced with plain round and
with twisted bars, respectively. The crack
on the right, Fig. 1, was produced by a
16,000-lb. unit stress in the round steel and
that on the left an 18,000-lb. unit stress

in the twisted steel. Fig. 2 shows full size

portions of cracks in two beams reinforced

with plain round and with twisted bars,

but carrying about double these stresses.

The stress in the steel at failure for beams
with twisted steel averaged 93,000 lb. per

!ii"it

square inch, and for beams with plain

round bars 60,000 lb.

Complete specifications, following sub-

stantially the recommendations of the joint

committee on concrete and reinforced con-

crete, were drawn up by Mr. Thompson.
The allowable unit stress in the steel was
placed at 18,000 lb. In the layout of beams.
Fig. 4,. there is usually one short span be-

tween two long spans. This arrangement
gives a series of class rooms on each side

of a long corridor with most of the beams
in the partitions. Fig. 3 shows the positions

of live and dead loads for maximum bend-

ing moments for this type of beam. The
formulas for the bending moments were
derived from the theorem of three mo-
ments, and solutions were worked out for

the different conditions and the required

constants obtained. As a result of these

studies, the following simple formulas were
used for the three-span continuous beams
having the relative lengths shown:
End spans

—

M, = —M,_ = w V-/\\

Center spans

—

+ M, = w r/60— M, = w V/\%

in which w is uniform load per foot and I

is the length of the equal end spans.

Comparative Estimates of Floor Cost

Before deciding on the flat concrete slab

with no intermediate beams, studies were
made of the relative cost of this construc-

tion compared with two other designs. The
long span concrete-slab construction proved

most economical when the total cost of con-

crete, steel, and making of forms was con-

sidered. Designs and estimates were made
for: (1) Reinforced-concrete panels with

no intermediate beams, 15i2-ft. slabs; (2)

reinforced-concrete panel with one inter-

mediate beam, and two 7%-ft. slabs; (3)

reinforced-concrete and tile panel with no
intermediate beam, ISVs-ft. slab.

The total costs per panel were found by
using unit costs of $5.82 for concrete per

cubic yard, 2.7 cents per lb. for reinforcing

steel, 20 cents per piece for tile, $30 per

1000 for form lumber, carpenter labor at

50 cents per hour, and ordinary labor 25

cents per hour. Forms were assumed to

be used four times and remade once for a

change in size of columns. The estimated

costs .per panel are given in Table 2.

It is seen that the saving in costs of

Table 2

—

Relative Costs of Floor Panels

Design 1 Design 2 Design 3

Materials $134.10 $130.00 $150.30
Forms 36.2!; 4S.27 35.20'

Total $170.35 $178.27 $185,50

4»'-— H

forms made the first design the most eco-

nomical, although design 2 cost least for

materials alone. The tile design (3) was.

highest both for materials and total cost.

General Features of Design

The beams are all designed as continuous

•^nd negative moments provided for. The
location of the bends in the steel was al-

ways selected so as to leave as much steel

as was required for both tension and com-
pression stresses. As a rule, about three-

eighths of the shear was considered to be

carried by the bent bars in accordance with
recent German tests. A typical reinforced

beam and its supporting columns are shown
in Fig. 4. All interior columns are square
and reinforced with vertical steel only.

Bands were placed 12 in. on centers to keep
the steel in position during construction.

The eccentricity of interior columns was

! i

! i I

! i !^i«^

-8-l'°tw.
! !

I

! !i

M-H
»=i..!iJ^..t.«-sl.t ,_ , . . >.^.-iJt-iL«L»-i—'_>_

FIG. 5—DETAIL OF TYPICAL FOOTING

neglected, because the short beams were de-

signed with sufficient steel to prevent bend-

ing in the columns.

In the design of wall columns, account
was taken of the bending moment produced
by the rigidity of the connection between
beam and column. The eccentricity in this

case was computed carefully and enough
steel provided to take care of it. To pro-

vide for the bending moment in the top

story, however, it would have been neces-

sary to use larger columns than the archi-

tectural treatment would permit. There-
fore, to prevent a bending moment in the

columns, it was decided to make a joint

between the columns and roofbeams and
not to carry the outside reinforcement
through the beam. Columns were then de-

signed for the superimposed load placed on
the column with an eccentricity of 0.4 the

width of the column.

The floor slabs, which are continuous,

were designed for bending moments lo V/Vl

at the support and at the center of the span.

To prevent cracks in the building, as far

as possible, short bars were placed on top

over each girder, whenever the main slab

reinforcement ran parallel to the girder,

and, in fact, wherever there was danger of

negative stresses. Retaining walls were
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cast monolithic with the wall columns ex-

cept in the outside wall. In the minor and

major courts, separate retaining walls were

built about 3 ft. 9 in. from the building

line.

Footings and Floor Surfaces-

The design of footings varies in different

parts of the structure. In certain build-

ings the interior footings are continuous,

in others individual footings are used, and

in still others two interior columns are

placed on one footing. All outside footings

are continuous, and all footings rest on

wood piles of spruce or oak, depending

upon the character of the ground as deter-

mined by thorough tests. Fig. 5 gives

a general idea of the design and reinforce-

ment of a continuous footing.

Special studies of floor surfaces were

made and several experimental slabs built

in order to find the method of placing that

would result in minimum dusting and a

satisfactory' bend with the slab. The scum

which always rises on the surface of the

base concrete was removed by brushing the

slab with a wire brush just as it began to

harden. The tests showed that dusting is

best prevented by using coarse sand con-

taining scarcely any dust and mixed with

broken stone ranging from % to ^2 in. in

size, using a stiff mortar in the proportions

I:3/4:lVi. As a result of laboratory tests,

stiff, neat cement brushed into the set con-

crete was selected as the best bonding ma-

terial between the base concrete and the

granolithic surface coat.

The architect for this work, which is

rapidly nearing completion (as illustrated

in the Engineering Record, May 15, page

634) is William W. Bosworth, the engineers

and builders are the Stone & Webster En-

gineering Corporation, and the consulting

engineers are: Charles P. Main, on foot-

ings; J. R. Worcester & Company, on the

structural steel; Sanford E. Thompson, on

the concrete superstructure, and Hollis

French and Allen Hubbard, on the heating

and ventilating systems.

Austin's Hydroelectric Plant Has Unusual Rein-

forced-Concrete Wheel Casings

Part III of Article on Reinforced-Concrete Structure Re-

placing Noted Texas Dam Which Failed Fifteen Years Ago

IN Parts I and II of this article the

method of stopping percolation through

the seamy rock at the site of the Austin,

Texas, dam, and the unusual features of

the dam itself, its crest and sluice gates

were discussed. This, the third and last

part of the article, will describe briefly the

unusual wheel casings, independent rein-

forced-concrete boxes, and a number of

other details of more than passing interest.

Details presenting no unusual features are

briefly presented in Table 1.

Surge Pipes and Vents

The power plant is situated at the east

end of the dam, its length paralleling the

river. As a precaution against water ham-

Taxes on Sewage Works completed last

year for the city of Fitchburg, Mass., are

a subject of dispute, for the greater part

of the new plant is within the limits of

the town of Lunenburg. The situation is

discussed in the 1914 report of David A.

Hartwell, chief engineer, and Harrison P.

Eddy, consulting engineer, of the Fitch-

burg Sewage Disposal Commission. The

act authorizing the city to take land in

Lunenburg for sewage disposal purposes

did not authorize the taxing of either the

land or structures. The city solicitor rules,

and there are court decisions to that effect,

that in the absence of provisions for taxa-

tion such property is exempt so long as it

18 used for municipal purposes and no in-

come is derived therefrom. The Fitch-

burg commissioners believe that justice to

Lunenburg requires the payment of taxes

on the land in accordance with the valua-

tion as fixed before the taking, but any

such permissive legislation has met with

such opposition at the State house as to

prevent enactment. The assessors of Lu-

nenburg have placed a valuation for 1914,

of $50,000 for land and buildings and a bill

for taxes amounting to $810 has been re-

ceived, but as the city solicitor of Fitchburg

has decided that this property is exempt

from taxation the commissioners have de-

clined to approve the bill.

EACH penstock HAS A SURGE PIPE

mer, surge pipes are connected to each pen-

stock at a point near the turbine casing.

These surge pipes leave the penstocks hori-

zontally, pass through the wall of the power

house on the stream side and then turn

vertically upward, being anchored to the

wall of the building.

Just after passing through the power

height is such that the water normally

stands in them about 4 ft. from the top.

It has been found, in practice, that these

vent pipes not only prevent collapse of the

penstocks, but also act as surge pipes.

When the waterwheel gates are rapidly

closed, water is ejected from the surge
pipes before described, and also from the

vent pipes.

Main Units

General data on the units will be found
in Table 1. Each pair of turbine wheels
is set in a cylindrical chamber of reinforced

concrete.

The generator rotor, the shaft and the

waterwheels attached thereto are all sus-

pended from a ball thrust bearing placed

on top of the generator frame. The weight
of the rotating parts, supported by the top

thrust bearing, is 44,000 lb. The water-
wheels are, however, designed to produce
an upward thrust, when in operation, using
the pressure of the water in the turbine
cases to produce this upward pressure,

which amounts to about 24,000 lb., leaving

only 20,000 lb. as the net weight to be
carried by the thrust bearings. The bear-

ings are, however, designed to carry 44,000
lb. at 300 r.p.m.

Reinforced-Concrete Casings

The reinforced-concrete casings for the
turbines, their dimensions, form and method
of reinforcement are all shown in the draw-
ings. It is believed that this is the first time
that turbines of comparatively small size,

and adapted for setting in cylindrical steel

casings, have been placed in a cylindrical

casing of reinforced concrete. The ques-
tion of a cylindrical chamber as compared
with the usual spiral form resolved itself

in favor of the cylindrical casing, because
it was believed that if the latter were made
of sufficiently great diameter, the efficiency

obtained would be nearly equal to that
which could be obtained from the spiral

form of casing. Moreover, owing to the
labor conditions, it cost considerably less

to make a large cylindrical casing than a
smaller spiral one. The tests of the com-
pleted plant have demonstrated that this

view was correct, an efficiency of 87 per
cent for the turbines having been reached
under operating conditions.

It will be observed that the reinforce-
ment of the casings comprises both canti-

lever and hoop tension reinforcement. In

Tablb 1

—

General Data on Pbincipai, Features of Power Plant

Feature
Penstocks .

Headgates
Turbines .

No. Size
9 ft. diameter. .

.

Generators . . 3
Kxclters 3
Governors 3

Material or maker
Riveted steel incased In 1

concrete )

4-in. creosoted yellow pine . .

Piatt Iron Works Company..

Crocker-Wheeler Company
Crocker-Wheeler Company.. . Two 75 kw., one 15 kw.
Lombard

5 ?. i ft
36 111. head, 65 ft.

Remarks
\ Each penstock fitted with
[ surge pipe.
.Two to each penstock.
.Vertical shaft, two runners

on each shaft.
. .1800 kw. 6600 V. 300 r.p.m.
. .Motor driven.
.17,500 ft lb. capacity.

house wall, each penstock is turned down-
ward to the opening in the turbine casing.

This condition is liable to produce collapse

of a penstock, if the waterwheel gates be

rapidly opened. To prevent this, a vertical,

vent pipe is placed on each penstock, just

outside the power house wall. Two of these

are 66 in. in diameter and one 48 in. The

view of the possibility of cracking the
amount of steel used was considerably

greater than that customarily employed for

ordinary reinforced-concrete work, the

stresses being limited to 10,000 lb. per
square inch in the steel. Where the pen-

stocks enter the turbine cases, and where
the draft-tubes pass through them, angles
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are riveted around the outer surface of the

pipes, so that ample contact with the sur-

rounding concrete is provided. These cases

have now been in service nearly four

months, and have not shown any cracks or

defects. These cases were made of con-

crete instead of steel, principally because

of the height of the vertical turbines and
the possibility of vibration unless sur-

rounded with heavy masses.
The top of each turbine chamber is closed

by a heavy cast-iron cover, which is ribbed

to give sufficient strength to resist the up-

ward thrust of the water. It is split to

facilitate erection and dismantling. A cast-

iron ring of approximately Z-section is

built into the concrete and anchored to it

by means of heavy bolts. One flange of

this ring projects slightly above the upper

Table 2

—

Shop-Test Efficiencies of Generators

Efficiencies at power
factors ot

Load

1. .

.

100
per cent

93.6
95.4
96.2
96.6

80
percent

91.9
94.0
94.8
95.3 ^

in the tailrace, which was provided with a
notch 3 ft. in depth and 29 ft. in length,

so that with the full load of 1800 kw on
one machine and full head of 65 ft. the
quantity of water required gave a height
of about 33 in. over the crest of the weir.

A 6-hour test was conducted on each of the
units.

The total efficiencies, from the gross en-

ergy in the water to the electrical energy

r I jxJ'lioops

Urges Convict Classification

for State Road Work
G. P. Coleman, State Commissioner of Virginia,

Would Assign to Highway Construction

All Men Sentenced to Jail

EXPERIENCE with convict labor in Vir-

ginia has led G. P. Coleman, State high-

way commissioner, to make in his latest

annual report several recommendations
which are of interest to highway officials

in the many States of the Union now using

this form of labor for road work. Owing
to the difficulty encountered in obtaining

men from the different jails, he recom-

mends that the various laws of the State

be so amended that the convict road force

can obtain the use of all men who are sent

to jail.

Four Labor Classes

Mr. Coleman would group the prison

populations into four different classes as

5 V0

J . J

'c.toc, alternates

rods bent undery&

section B-B Section A-A

CYLINDRICAL REINFORCED-CONCRETE CASINGS WERE SELECTED IN PREFERENCE TO SMALLER SPIRAL CHAMBERS

surface of the concrete and to it is bolted

the cast-iron cover.

Tests

Complete efficiency and heat tests were
made on the electrical apparatus before
shipment from the factory. The genera-
tors, however, being vertical machines, the
shop tests could not be made under the same
conditions as those which existed after they
were placed in the power house. In the
shop the generators were tested as hori-

zontal machines, the shaft rotating in

horizontal bearings. The friction loss,

therefore, was considerably greater than
that of the same machines set vertically

with the weight of the rotor carried on
ball thrust bearings. The results of the
shop tests were, however, used to determine
the efficiency of the rest of the equipment.
The three generators showed practically

identical efficiencies, as indicated in Table 2,

at the top of the next column.
In order to make an efficiency test of

the complete equipment, a weir was built

delivered at the switchboard varied but

little between the three units, the maximum
difference being not over 1^/4 per cent. The
average, over-all efficiency at full load was
831/2 per cent, which showed the average
efficiency of the waterwheels to be 87 per

cent.

The load was practically non-inductive,

as it was made up of iron-wire resistance

coils submerged in shallow tanks, a continu-

ous supply of water being delivered to the

tanks to keep down the temperature. The
actual resistance of these submerged wire
coils was considerably less than the com-
puted resistance, and, on investigation, it

was found that the cooling water was
sufficiently impregnated with alkali and
salts of various kinds to reduce its normal
resistance considerably and act, in a

measure, as an electrolyte. More than
twice as much resistance was required to

produce a proper load on the generators

than the computations, based on the known
data concerning submerged resistances, first

showed would be necessary.

follows: Long-term and dangerous men;
short-term men; trusties, and paroled men.
The first class includes all murderers and

all prisoners whose records are known to

be bad, and all prisoners sentenced for third

offences, these men to be dressed in stripes

and worked in stockades and under guard
in the stone quarries and lime grinding
plants of the State. The material from the
stone quarries is to be supplied to the coun-
ties of the State in which there is no stone.

The quarries for this purpose would be lo-

cated advantageously in different sections

of the State, where good transportation
facilities can be utilized. Mr. Coleman feels

satisfied that if this material were avail-

able for the construction of roads, the rail-

road companies would willingly give re-

duced rates. He states further that the
railroad companies are now handling all ma-
terial for county road work at a very low
cost, thus aiding considerably in road im-
provement.

The second class is composed of short-

term men—that is, men convicted for the
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first time and such men from class 1 as ex-

perience indicates can be trusted. These

men would be dressed in uniforms of blue

or brown and distributed throughout the

State to the various road camps, to be

worked under guard in the grading and

actual construction of the roads.

Letters to the Editor
Comment on matters of interest to engineers and contractors wUl be welcomed

Trusties and Paroled Men

The third class would be composed of

trusties taken from class 2, these men to

wear an ordinar>- khaki suit. They would

be worked without guard as roller men,

enginemen, cooks and yardmen in the State

road camps, in small gangs to shape road

and lay stone, in building concrete walls,

bridges and headwalls. In every way they

would be made to feel that they are in

places of trust, and, above all, that they

are being trusted.

Class 4, paroled men, are men to be taken

from class 3 and paroled for good behavior

at some period in their sentence, on the

recommendation of the State highway com-

missioner and the superintendent of the

penitentiary. These men would wear ordi-

nar>- clothing and would be assigned to the

maintenance department of the State and

county, to be used as patrolmen on the

maintenance of the roads, to be furnished

with proper quarters, to be paid a monthly

wage by the county for which they are

working, and to be made a regular part of

the State and county free labor road sys-

tem, the only difference being that they

shall be required to report monthly to some
general head and to be governed by the

parole laws of the State. Since these men
would be trained in the construction of

roads as prisoners it follows that they could

use the knowledge thus obtained in the

maintenance of the roads after construc-

tion. The State, Mr. Coleman concluded,

would in this way reap a double benefit

from their service. It would profit by their

experience, and would give them honorable

employment on the completion of their

prison terms.

Convict Camps in Thirty Counties

Virginia last year had convict labor

camps in thirty counties, representing a

force of approximately 1100 convicts and
from 500 to 600 jail men. The cost of con-

vict labor per 10-hour working day aver-

aged 52.9 cents in 1914. The increase in

Virginia road work is shown by the fact

that only 24 miles were built by the State

in 1907 and seven years after, in 1914, thi^

mileage had increased to 855 miles. Of
the latter mileage 434 miles is of a soil or

sandy-clay nature and the remainder of

various surfacings, macadam predom-
inating, with a mileage of 152 miles. The
State as a whole is urged by its commission

to reduce the mileage and expend the differ-

ence in a higher class of construction to

meet traffic conditions which obtain in many
sections of Virginia.

Old Waterwheel at Troy

Continuously 45 Years

Ran

Sir: Herewith is a photo of the old Bur-

den waterwheel at Troy, N. Y. We hear

many expressions of surprise that such a

wheel exists, while few seem to know any-

thing of its history and usefulness. It is

a fine example of the early engineering skill

and enterprise of our industrial develop-

ment, not only of Troy, N. Y., where the

wheel was designed and built, but of our

whole country.

This large breast wheel, of the overshot

type, was designed and built by the late

Henry Burden in the year 1838 to operate

The Dullness of the Iron Market in

the United States in 1914 and the conse-

quent falling off in ore .shipments from
Duluth passing through the canal at Sault

Ste. Marie was largely responsible for a

falling off of 15,000,000 tons in the volume

of traffic carried through canals in Canada
last year. The tonnage through the Wel-

land and St. Lawrence Canals increased

slightly last year, but the total freight car-

ried dropped to 37,000,000 tons—lower than

that in any year since 1909.

drive to the left furnished power for the

machine shops, etc.

The photo was taken two years ago, and

shows the splendidly preserved brick piers

with their well corbeled Gothic arch at the

top. For many years the brick mill build-

ings hid the wheel from general view.

These were razed some years ago, but when

workmen began to demolish the old wheel

the citizens of Troy induced the present

owners to permit it to stand as a monument

to the skill and enterprise of Henry Bur-

den, who established and successfully main-

tained for many years Troy's most impor-

tant industry at that time. However, an

early winter storm undermined the piers

and the wheel has fallen partly over, and

will soon disappear entirely, unless the citi-

zens of Troy, or the engineering societies,

undertake the rescue and preservation of

this mi^gnificent example of early American

engineering skill and labor.

While the great Laxy wheel on the Isle of

Man, Great Britain, is larger in diameter

(70 ft.), the breast is less than one-third

of, and the power developed but a small

fraction of, that of the Henry Burden wheel

at Troy. E. A. Vivarttas,

Engineer, Ludlow Valve Manufacturing

Company.
Troy, N. Y.

A relic of early AMERICAN HYDRAULIC

PRACTICE AT TROY

his large rolling mills and machine shops.

It was in continuous use for about 45 years,

being superseded in the early eighties by

a large steam plant. The wheel is 60 ft. in

diameter, with buckets 22 ft. long and 6 ft.

in depth. It was operated at lU to 2 r.p.m.

and developed nearly 600 hp. The wheel

or rim is constructed of approximately 175

12 X 12-in. timbers, each about 25 ft. long,

the ends of which may be seen just inside

the large gear. The tie-rods or spokes are

of 2-in. wrought iron and secure the rim

to a large built-up shaft, which consists of

two large wrought-iron gudgeons secured

to six cast-iron tubular struts.

Water to operate the wheel was taken

from the Wynantskill, which flows close by,

by diverting it above the falls at Mill Street,

several hundred feet up-stream, through an

open canal along the bank back of the

wheel. This canal ended at the wrought-

iron distributing flume shown with the

cast-iron overflow leading to the tail race at

the right.

The power was distributed from a hori-

.zontal shaft extending underground, from
the flywheel and spur gear, shown in the

foreground, to a 3-ft. pinion driven by the

large segment gear on the wheel. Another
underground shaft extends at right angles

from the ca.st-iron bevel in the foregrou"'!,

operating the rolling mills, while a cable

Public Speaking

Sir: After listening to a consulting

engineer and observing how he held 500

business men of the Chicago Association of

Commerce in the "hollow of his hand" for

three-quarters of an hour recently, I can-

not refrain from writing you to confirm the

sentiment contained in your editorial on

"Public Speaking Again" in the issue of

May 22, page 637. The subject concerned

Chicago's future sanitary policy, which

most laymen, including the mayor, believed

was fixed years ago when the Drainage

Canal was completed. Dr. George A. Soper,

the speaker, told his audience that the sani-

tary policy was all right so far as it went,

but for some time past had been in a state

of arrested development. Right there these

keen business men took an extra bite on

their cigars, looked at their neighbors and

proceeded to occupy the forward two-thirds

of their chairs. Why? Because the

speaker touched the human-interest spot of

pride, for every real Chicagoan never tires

of telling how healthful the water supply

is and how the engineers almost achieved

the supernatural in reversing the flow of a

river, thereby forever settling the sewerage

problem.

The subject was unfolded simply and in

a logical way under three heads, several

times brought home from different angles

but never lost sight of. Naturally, after a

year's study of such an immense problem,

most men, engineers particularly, get their

heads too close to details to be able to stand

back and with an audience survey the high

points. Not once did the speaker talk "bac-

teria per cubic centimeter," or "oxygen con-

sumed," yet there are few engineers who
Have a higher regard for statistics of this

kind.
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Following Dr. Soper, a politician deliv-

ered himself of a Memorial-Day oration in

which he rambled along harmlessly between
military unpreparedness and regulation

July 4 spread-eagleism, from which the

audience began to melt away long before

the end. In the check-room rush for hats

I strained my ears . for general comment,
because the tenseness of the faces during

the engineer's talk indicated that he had
"rung the bell," as they say out West. The
orator was ridiculed and the sanitary engi-

neer was commended. His arguments were
retained and it is my belief that filters for

Chicago water are a year nearer because of

his talk. But best of all, Chicago business

men have a clear understanding of one of

the big problems of the city and an in-

creased respect for the engineer and his

problems.

As my engineer friend to the left re-

marked, the greatest problem of our pro-

fession to-day is to supply a means whereby
the engineer can get his work before the

public in a dignified manner. A golden

opportunity exists, said he, for the Western
Society of Engineers to hire a man whose
whole occupation it is to get proper pub-

licity for engineering matters. My conclu-

sion is that every engineering society ought
to dispense with some of the useless read-

ing of papers printed in advance and to

take up the time in self-inspection for a

few evenings. A way must be found to

develop the latent talent in the younger gen-
eration, even if it is necessary to form old-

fashioned debating-society sections with the
senior members as mentors.

Chicago. Inter Nos.

Is Exactness in the Analysis of

Conduits Justifiable ?

Sir: The writer was interested in

W. M. Smith's article on the least-work

analysis of a reinforced-concrete conduit

appearing in your issue of May 22, page
648, which is based on the method explained

by him in the issue of Oct. 10, 1914. The
analysis of a reinforced-concrete arch

bridge with an earth fill is acknowledged by
all to be rather uncertain, because of the

indeterminate distribution of loads through
the fill. That our knowledge of earth
pressure is very elementary is witnessed by
the difficulties presented by the design of a
simple retaining wall. In view of these

facts, it does not seem that the earth
pressures exerted on a conduit in a deep fill

can be estimated with any degree of accu-

racy which would justify an accurate
analysis for an assumed condition of

loading.

Assuming in this case that an accurate
analysis is desirable, the theory of elasticity

furnishes the only solution and Mr. Smith's
method is unique and excellent so far as

its practical accuracy is concerned, but it

only serves to increase the impression of

the irony of the term "least work." The
writer was impressed by the amount of

labor involved in the analysis of elastic

arches, both two hinged and fixed, and some
time ago became convinced that the applica-

tion of the very simple theory involved

could be greatly simplified. He has since

made an investigation of the theories of

least work and virtual displacements and
has discovered a general graphical method
for the solution of elastic arches or frames
by which the influence lines for the re-

actions at the ends of any fixed concrete
arch produced by a concentrated load mov-

ing over it can be found accurately and
easily in less than half a day by one man.
On further investigation, he found that
this method is kncrwn in Europe but has
not been taught in this country or used
to any extent by American engineers, be-
cause they are not familiar with it. It

afl'ords a very simple solution of the prob-
lem which Mr. Smith has so ably solved
by a longer process.

Ithaca, N. Y. C. S. Whitney, C. E.
[A copy of Mr. Whitney's letter was sent

to Mr. Smith, the author of the article in

question, whose reply follows.

—

Editor.1
Sir: The writer has read with interest

Mr. Whitney's criticism of his article on
"Arched Reinforced-Concrete Conduits De-
signed by the Theory of Least Work."

It seems rather unfair, does it not, to as-

sume that because the external loads can-

not be determined exactly, that the process

is not worth while? The writer is perfectly

willing to admit that for small, unimpor-
tant culverts or conduits where a failure

would not do a great deal of harm nor cause
any loss of life, the process is not worth
while, but for conduits costing more than
1100,000 each, the sudden failure of which
would probably cause the loss of hundreds
of lives, and certainly that of millions of

dollars' worth of property, the process is

most certainly worth while.

Of course the reaction of the foundation
material is somewhat uncertain, but it can
be determined with a reasonable degree of

accuracy when the supporting power has

been found; then by designing the conduit

to be safe for extreme probable limits one
can feel sure of his design. The loads on
the arch can be determined between narrow
limits. The writer has records of about 450
experiments to determine the ratio of hori-

zontal to vertical pressures in earth em-
bankments of all kinds of materials. Sat-

urated materials gave a maximum of 42

per cent and a minimum of 40 per cent.

Excluding moist sand and very hard dry

clay, the non-saturated materials gave a

maximum of 37 per cent and a minimum of

26 per cent. The vertical load can be found

very closely when the kind of material and

method of construction are known, hence

the loading of the arch can be determined
between narrow limits.

Mr. Whitney seems somewhat appalled at

the amount of work involved in the process.

The writer would therefore like to give the

following example of the rapidity with

which the work may be done. One of his

assistants has just completed an investiga-

tion of one of the conduits for the Dayton
flood-prevention work. On account of. the

great difference in the load on the conduit

at the center of the dam and at the ends

of the conduit, several different sections

were necessary. Twenty different investi-

gations of the arch were made, tempera-

ture stresses being computed and combined
with load stresses. Inked diagrams were

made of all the investigations, and a sum-

mary sheet tracing was made showing the

resulting stresses. The total time of the

one man on the entire work was 2SY2 days.

That does not seem very appalling.

The writer wishes to state that where
the load on an arch is very unsymmetrical

an additional step to those shown for the

fixed arch in his article in the Engineering

Record of Oct. 10, 1914, is necessary. After

the horizontal component of the true crown
thrust and its point of application have been

obtained as shown in that article, the ad-

ditional step is needed to determine the true

vertical component of the crown thrust.

This is done by drawing three or four
pressure lines with crown thrusts which
have the same horizontal component and the
same point of application, but each with a
different vertical component. When a mini-
mum value has been obtained it gives the
true vertical component. Of course this

step is not needed when the load is sym-
metrical on the fixed arch, and is not needed
at all on the two-hinged arch. It will gen-
erally not take more than three hours in

the average arch.

While this method of designing a ma-
sonry conduit may not be the shortest nor
the most accurate that can be developed it

is the best that the writer has found in his

long experience and if Mr. Whitney has a
method that is equally accurate and much
shorter he will certainly confer a great
benefit on the engineering profession by
publishing it, and the writer for one will

be very glad to see it.

Walter M. Smith, C.E.
Dayton, Ohio.

Illinois Civil Service Eligibility

Sir: On page 695 of your issue of May
29 appears a statement so misleading, even
though it be unintentional, that comment
appears necessary. From your statement
the inference may be drawn that improper
standards are being set up by the Illinois

Civil Service Commission in announcing
examinations for certain positions in the
engineering service of the Illinois Civil

Service Commission in announcing exami-
nations for certain positions in the en-

gineering service of the Illinois Public

Utilities Commission.
The bars are not "let down for three of

the positions," as stated. All of these ex-

aminations are open to any male resident

of Illinois, absolutely regardless of how far

he went in his schooling. The statements

given out from this office as to educational

requirements mean only that it is felt that

applicants with less schooling then indi-

cated will have slight chance to qualify.

With regard to the three positions named,
telephone engineer, gas engineer and rail-

road engineer, the Civil Service Commission
felt that there would probably be numerous
applicants who might have had long prac-

tical experience but who would probably

have obtained this experience without hav-

ing had college training. There are many
men in such lines who have gained practi-

cally all their technical education while

working on the job. It would be wrong to

discourage these men, even though the col-

lege-trained man will have the advantage
finally, other things being equal.

You will see, therefore, that these "re-

quirements" are suggestive rather than

mandatory. The examiners will take all

education into consideration, regardless of

the announcements referred to.

As this group of positions constitutes an

important addition to the engineering pub-

lic service, I believe it will interest your
readers to know the plan of examination

which has been determined upon. The in-

quiry into the merits of the applicants will

not be by the usual written examination,

but will be of the "unassembled" type.

Questions relating to education and experi-

ence will be mailed to all applicants at their

homes. They will send their replies to this

office, where they will be checked over by a

competent board of engineers who are not

in any way connected with the State serv-

ice. Those who appear to be fitted for the
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positions sought will be later called before

the same examiners for a supplementar>-

oral interview, which will afford an oppor-

tunity to judge of the personality of the

applicant. This method practically dupli-

cates the employment methods of any rail-

road or corporation in that it consists of

an inquir>- into education, training, experi-

ence, personality and reputation, and does

not include a written test on technical

mattors.

The above, I believe, will make it evi-

dent that differences in amount of school-

ing will, in the final analysis, cut little fig-

ure in determining an applicant's stand-

ing. The important items are his practical

experience and reputation as an engineer.

State Civil Service Commission,
W. R. Robinson, Secretary.

Springfield. 111.

of the back of the lath. Where it is pos-

sible to plaster both the inside and outside

of the lath a good protective coat can be

secured, but where it can be plastered only

on the outside it is very difficult to protect

the back side of the lath, and consequently

the writer would always specify a galvan-

ized lath for exterior work plastered one

side. Some moisture is bound to get be-

hind the mortar in spite of the use of build-

ing paper and flashing.

A dense mixture of mortar should be

used and the surface should never be left

in a porous condition but should always

be waterproof. A common and satisfactory

way of waterproofing is to give a splash

finish with cement grout after the mortar

has been given time to set—say about 24

Simple Solution of a Quadratic

Equation by Slide Rule

Sir: In the different branches of engi-

neering practice quadratic equations must

often be solved'. This is usually done by

means of the formula

X =
- 6 ± V <>'— ^"^^

2a

When the slide rule is used, this method

consists of several operations, and is in-

convenient and subject to numerical errors

of various kinds. 1 have discovered the fol-

lowing simple method of solving quadratic

equations on the slide rule, which appears

to have decided advantages over the usual

one in that it saves time and does away

Two Bridges in the War Zone

Sib: I am enclosing herewith two

pictures taken in the war zone. The broken

span is over the Aisne Canal between

Soissons and Berr>-au Bac. It was struck

by a German shell a few weeks ago.

The other bridge is across the Aisne

River, not far from Craonne. It was built

AT LEFT — BRIDGE

OVER AISNE CANAL
IN FRANCE BLOWN
UP BY FIGHTING
TROOPS

AT RIGHT — ARMY-
BUILT BRIDGE IN

FRANCE TO REPLACE
PONTOON OVER

AISNE RIVER

by the French engineers to replace the

pontoon. The driver used for setting the

piles was worked by hand—twenty men on

the rope.

France. F. W. ZiNN.

Length of Life of Walls of Mortar

on Metal Lath

Sis: In your issue of May 22, page 660,

J. C. Crouse asks for a general expression

of experience with regard to the life of out-

side building walls of Portland cement mor-
tar plastered on metal lath. The experience

of the writer is that the life of this type

of construction depends entirely on the man-
ner in which the work is done and that

there is one essential ingredient which must
always be present—an active conscience on
the part of both the desigrner and builder.

The metal lath would have an indefinite

life, as we know, if it could be entirely pro-

tected from the action of the elements. The
Portland cement mortar would also have
an indefinite life if the mixture were suf-

ficiently dense and the surfaces so treated

as to exclude moisture. The usual method
of application falls far short of protecting

either the mortar or the metal lath and

consequently is likely to be short-lived. The
mortar is often "buttered" on to the lath in

a thin layer which is not pushed through

the lath any more than just sufficient to

hold it on, with no thought of the protection

hours. It is necessary that the mortar be

protected from freezing until thoroughly

set and it is best to avoid doing work of

this kind where the temperature is below
freezing, as the mortar will certainly come
off otherwise.

The writer has in mind a dwelling house
near Newark, N. J., where the mortar was
placed during freezing weather in Febru-
ary. Large patches of mortar fell within

6 months and it was necessary to renew
the work within a year. The metal lath,

being 'unprotected, rusted away entirely so

that no trace remained except streaks of

rust on the back of the fallen patches. On
another building nearby where the mortar
was of proper consistency and had proper
surface treatment but did not cover the

back of the lath the wall stayed up for

about 5 years and then, becoming cracked,

fell off in large slabs. So little evidence

of the metal was left that it was hard to

distinguish even the type of lath which had
been used. The stucco should not be carried

nearer than 18 in. from the 'ground on ac-

count of the danger from splashing.

Many architects are now specifying wood
lath for exterior dwelling house work of

this nature but it is the opinion of the
writer that with metal lath a life of 20
years or more can easily be obtained by
the use of proper precautions. Without
these precautions being taken the work
should not be done.

Washington, U. C. W. E. Belcher.

with practically all liability of numerical

error.

Any quadratic can be reduced to the

form
x'+ ba; + c =

in which h and c might be any positive or

negative real numbers. Numbers satisfy-

ing the following two conditions are the

roots desired: (1) Their product must

equal c and (2) their algebraic sum must
equal b.

Set the hair line of the runner over c on

the D scale. As a result of this setting of

the hair line, the produce of the reading of

the hair line on the C scale and the reading

of the left or right index on the D scale is

always equal to c for any position of the

slide. These two readings therefore satisfy

the first condition. By moving the slide and

adding the readings on the C and D scales

mentally the slide can be set at a position

where the algebraic sum of the readings

will equal h. These readings, then, satisfy

both conditions and are the roots of the

equation.

As an example, take the equation

x" + 3.97a; + 3.85 =
Set the hair line over 3.85 on the D scale.

When the left index of the slide reads 1.5

on the D scale, the hair-line reading on the

C scale is 2.565, their sum being 4.065.

When the index reads 1.9, the hair line

reads 2.025, and the sum is 3.925. The first

sum is greater and the second is less than
?: which should be 3.97. The proper posi-

tion of the slide index must therefore be
between the two. Moving the slide back

toward the first position and watching the

variation in the sum of the two readings,

we come to the index setting of 1.68 on the
D scale and the hair-line reading of 2.29 on

the C scale, their sum being 3.97 or h. That
these are the two roots of the above equa-
tion can easily be verified. It is obvious
that the signs of these roots are both nega-
tive.

Brooklyn. Saul Shaw.
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[Contributions to this section are solic-

ited, and if found available will be paid

for. They must be SHORT, and should be

accompanied, if . possible, by photographs

or sketches.—Editor.]

Light Traveling Elevator Facilitates

Concreting on Building Work
By ROBERT SHANNON

Of J.H. & R. Shannon Company, Jersey City, N. J.

THE LIGHT traveling bucket elevator

illustrated herewith, which was designed

and built by the J. H. & R. Shannon Com-

pany, has cheapened by 40 to 50 cents per

cubic yard the cost of placing relatively

small volumes of concrete in piers and

floors of building work. This saving per

cubic yard is over the cost of doing similar

work with a distributing system depending

on a tower elevator. A complete elevator

of this kind, including the skip, has been

built for less than the cost of the average

tower alone of the same height. One of

these towers, 35 ft. high, has been set up

and material handled on it 45 min. from the

time it arrived on the job. The elevator

is rolled along on a track beside the wall,

floor or pier forms into which it is deliver-

ing, saving wheeling materials on long runs.

It is built in 12-ft. spliced sections, and can

be easily knocked down and taken to another

contract or to another part of the job.

The one illustrated has a 5-cu. ft. skip,

and was used with a portable mixer

mounted on a truck which discharged di-

rectly into the skip. The concrete mixer,
made by the American Cement Machinery
Company, was built with a special hoist

added to it for the purpose of hoisting lum-
ber and forms, as well as concrete, so that
it is a combined mixer and hoist.

A separate gasoline hoist, however, may
be used with this elevator, and it or the
mixer or both moved only at intervals. In
this event concrete may be carried to the
skip in carts. On one job where the line

_,Safety-First Measure Used in Hand-
ling Hot Rivets Over Streets

IN riveting steelwork on the Manhattan
elevated railway lines the spectacular

method of tossing the red hot pieces of

metal from the forge to the men on the

staging above had to be abandoned because
of the possibility of injury to people and
vehicles in the densely traveled city streets.

One safety-first plan adopted involved the

use of two old galvanized pails, one on each
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Elevation

THIS ELEVATOR HAS BEEN SET UP AND STARTED RUNNING FORTY-FIVE MINUTES

AFTER ARRIVING ON THE JOB

ELEVATOR IN USE, LEANING AGAINST BUILD-
ING, AND MIXER-HOIST

needed to reach the extreme position of the

elevator was too long to be coiled on the

drum of the hoist when the elevator was
near by, the end of the rope was coiled up
and clamped above the bail of the bucket.

Where the elevator is moved and the

hoist remains stationary, it is impossible

to mark the cable so the engineer can tell

when the skip is in a dumping position.

Neither is it always possible for the engi-

neer to see the skip in this position. In

place of having the ordinary bell, pulled

with a wire by some one on top of the form,

an electric contact device mounted on the

guides on which the bottom wheels of the

skip run rings a signal at the hoist when
the skip reaches the dumping position, and
charges its load. This device, made of a

brass spring and contact fastened on with

carpet tacks, is shown in the accompanying
drawing.
The elevator is shown arranged as an

A-frame straddling a series of pier forms
or a wall form in the drawing. It may also

be used without the back legs and the sec-

ond track by leaning it against the form
work or against the site of the building.

As it is very light, it is easy for one or

two men in the latter case to hold it out

from the building while it is being rolled

along the track. It may also be held out

from the building by a guy line attached

to its top. The elevator has been used in

the construction of the Danforth Theatre,

a swimming pool known as the Peoples

Palace and several other buildings in Jersey

City.

end of a rope which passed around a sheave

hung from one of the elevated girders. A
hot rivet, placed in the bottom pail at the

street surface, was raised by pulling the rope,

while the empty pail on the other end of the

line descended to the level of the forge.

At different points on the work, even old

tin cans have been pressed into service.

Where there is room for the forges above
ground, they are usually set up on top of

the steelwork, either on a solid plank deck

or over heavy wire netting. A freshly

heated rivet was then placed in the latter

and the operation repeated.

Pipe Pontoon Used for Reclaiming

Pipe Line in Bed of Ottawa River

THE PIPE LINE from the pumping sta-

tion which supplies the city of Ottawa,
which was laid over 25 years ago in the

bed of the Ottawa River, has been raised,

repaired, tested and replaced by unusual
methods involving the use of a pontoon,

made of pipe, and capable of lifting 13 tons.

The work of replacing the 3000-ft. section

was described recently by L. McLaren Hun-
ter, of the city engineer's department of

Ottawa, before the Institution of Municipal
and County Engineers of Great Britain.

The pipes on this river section averaged
50-ft. long, and had been covered with bark
and logs to a depth of 3 to 4 ft. Owing
to this fact it was found impossible to use
the ordinary floats or scows for lifting and
taking the pipe ashore. This difficulty was
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overcome by putting bulkheads on two
lengrths of pipe, and erecting gantry frames
between them, one at each end, forming a
40-ft. pontoon. On each gantry was
mounted a windlass for raising the sections

of the old line. The pipes were spaced

15-ft. apart, and their flotation gave a lift-

ing capacity of appro.\imately 13 tons.

When this float was carried out over the

old pipe divers disconnected the old line

in sections and slung a chain around each

piece. The pipes were then raised by the

windlasses and a bulkhead put on each end.

The sections were floated to shore where a

temporary repair yard had been fitted out,

and were there repaired and tested.

All calking and riveting was done by corn-

moved as necessary, the men engaged in

drilling in the neighborhood do not have

to run to a distance every time a light shot

is put off.

Drill Boat Lifts Itself Out of the

Water to Escape Waves

By W. B. MACDONALD
Mechanical Engineer, Wetland Ship Canal

AT the Lake Ontario end of the Welland

Ship Canal there is no natural harbor

and all work at the entrance is exposed to

the full force of lake storms. To obtain

quick and accurate rock soundings, a drill

boat was required which would be light and

fastened, by means of strong cast-steel

brackets, to the deep wooden beams under

the hulls.

The working platform is carried on

wooden beams laid across the tops of the

twin hulls. This platform is 40 x 26 ft. and

on it are placed a drill outfit, two T'a-hp

capstans for handling the boat, four hoist-

ing engines, and one upright steam boiler,

supplying steam for all purposes.

The drill hole is started in the usual way
until rock is nearly reached, then cores are

taken, casing being used.

In rough weather, when the weight of the

boat on the spuds is insufficient to prevent

it from lifting from the force of the waves,

the boat is raised 4 or 5 ft. clear of the

water. The spuds are 45 ft. long, so that

the boat may be raised even when working
in 30 ft. of water. In order to move heavy
anchors are dropped ahead and the boat

pulled to the required positions by lines led

to the capstans.

The boat has also been used successfully

as a pile driver.

The boat was designed and built by the

Side Elevation

THIS BOAT, BY RAISING ITSELF CLEAR OF ROUGH WATER, FORMS A STEADY PLATFORM FROM WHICH TO CARRY ON DRILLING OPERATIONS

pressed air. Four of the sections taken
from the river were connected by alternate
plain and flexible corrugated sleeves, giving
an approximate length of 200 ft. Curved
flanges were riveted on each end, and the
pipe tested to a pressure equal to twice
the working head. The.se 200-ft. sections
were then launched, floated back to place
and sunk. All under-water connections
were made by divers. The buoyancy of this

section of the pipe line is overcome by sink-
ing wooden cribs loaded with stone on top
of the line.

Portable Wooden Sheds Protect

Men Engaged in Mudcapping

ON WORK where a great deal of block
holing and mud tamping is going on,

portable wooden shelters for the men will

save a great deal of time, according to the
"DuPont Magazine." These are usually

built about 5 ft. high and 3 ft. square,

with one open side, and have a roof made
of 2-in. plank. When two or three such
shelters are scattered over the work, and

easily handled and, at the same time, give

a safe and steady working platform under
all weather conditions.

The boat is formed of twin hulls, which
give the required flotation, and also act as

beams to carry the weight when the boat
is raised clear of the wave-action. The
twin hulls are secured together and rest on
four deep wooden beams, two at each end.

The hulls are spaced to give the required
deck room.

The drill boat is raised on four heavy
spuds or anchors, one at each corner, by
means of four lO-hp double crabs and a
four-purchase wire-rope system. The
raising rope is led from the top drum of the
steam crab, over the sheaves on top of the
spuds, to a sheave outboard of guides, and
back inboard. To lift the spuds during
flotation a rope runs from outboard of
guides, through a sheave led into the base
of the spud, and then to lower drum on the
crab. The two drums are sized so that
ropes are always taut.

The raising engines are secured to the
spud-guides, which, in turn, are securely

writer under the direction of J. L. Weller,

engineer-in-charge, Welland Ship Canal.

Hydrated Lime Causes Easy Flow
of Grout for Tunnel Lining

HYDRATED lime was used in the grout
for sealing the back of tunnel lining

in driving the sewage tunnel under the
Kaiser Wilhelm Canal at Kiel, in order to

make the mixture flow easily. The tunnel
was driven under compressed air by the
shield method and is lined with segments
made from rolled shapes. After the sec-

tions are in place grout is forced back of

the lining under a pressure of 15 to 23 lb.

to the square inch.

Since a mixture of cement and tufa

alone does not flow readily, experiments
were made with mixtures containing dif-

ferent proportions of hydrated lime. As
a result it was found that satisfactory re-

sults could be secured with a mixture of 1

part cement, '
i; part tufa, ' j part of hy-

drated lime and 3 parts of sand, and this

mixture was used throughout the work.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

Worcester Polytechnic Cele-

brates Fiftieth Anniversary

Distinguished Guests, Representing National

Technical Societies and Colleges, Are

Present at the Ceremonies

The fiftieth anniversary of the founding of

Worcester Polytechnic Institute was celebrated

June 9, with a distinguished company of guests

representing National technical societies and
engineering colleges from coast to coast in at-

tendance. The principal meeting was marked
by scholarly addresses by Ira N. Hollis, presi-

dent of the Institute, and President Lowell of

Harvard. John A. Brashear, president of the

American Society of Mechanical Engineers,

spoke in his usual happy mood. Booker T.

Washington pointed out the relation of all se-

rious educational work, whether primary or

advanced, while Governor Walsh of Massachu-
setts brought the greetings of the Common-
wealth.

The banquet in the evening was an even
more brilliant affair, with exceptionally able

addresses by Howard Elliott, president of the

New York, New Haven & Hartford Railroad,

and Major-General Leonard Wood of the U. S.

Army. Mr. Elliott pointed out the part that
engineers should play in spreading sound doc-
trines concerning corporations and regulatory
work, while General Wood advocated a small
standing army, but thorough preparedness by
having a large trained citizen soldiery and a
classification and marshalling of resources
such as is represented by engineers and gradu-
ates of colleges and universities, particularly
of those having military drill. Senator Weeks
pointed out the value of technical training, no

by States is undesirable," should be rescinded.
In an explanatory circular sent out by

Charles Warren Hunt, secretary, it is pointed
out that existing conditions may lead to the
enactment of State laws controlling the prac-
tice of engineers, that laws for licensing en-

FOLLOWING BREAK ALL FIVE MAINS WILL BE SUP-
PORTED BY NEW FOUNDATION

Break occurred ut X.

Forty-Eight Inch Cast-iron
• Pipe Breaks in New York
One of Five Large Croton Supply Feeders to

Central Park Reservoir Is Ruptured by Settle-

ment of Rock-Filled Ground

Settlement of the rock-filled area in which
it was laid 27 years ago is the cause ascribed

by Commander A. B. Fry, consulting engineer
of the New York Department of Water Supply,
Gas and Electricity, for the break which oc-

curred, on the night of June B, in a 48-in. cast-

iron pipe line of the Croton aqueduct system,
located at 109th Street and Manhattan Avenue.
An unusual feature of the accident was the

fact that comparatively little water rose to

the street surface. Apparently the bulk of the
flow from the broken main passed off through
the interstices of the rock-filled ground and
possibly into a large sewer in the vicinity,

although part. of the discharge made its ap-
pearance more than a block away at the 110th
Street elevated railway station, putting the
passenger elevators out of commission.
The main is one of eight 48-in. cast-iron

lines from the Croton aqueduct terminal gate-
house at 135th Street and Convent Avenue.
Five of them extend under Manhattan Avenue,
four leading to the reservoir in Central Park.
The work formed Section 16 of the Croton
aqueduct contract awarded on May 16, 1888 to
O'Brien & Clark for $1,030,215.

The lines are laid in a blanket of earth upon
a rock fill 35 ft. deep, and it is believed that a
leak from the 48-in. line, or from a nearby
6-in. pipe line, undermined the big conduit and
allowed it to sag down and break as the ground
supporting it settled. In fact, precisely this

WHERE THE TROUBLE STARTED—SETTLING GROUND IN ROCK FILL RUP-
TURED 48-INCH PIPE LINE OF NEW YORK'S CROTON SUPPLY

REPAIR WORK NECESSITATES TRACK SUPPORT OVER CONGESTED SUBSUR-
FACE STRUCTURES AT POINT OF RUPTURE

matter what a man's vocation, while Arthur
D. Little, of Boston, in an address of rare liter-

ary finish, reviewed the progress in industrial

research during the fifty years of the Insti-

tute's life.

Prospective Laws Force American
Society Vote on Licensing

A vote is to be taken in the American So-
ciety of Civil Engineers, and canvassed Aug.
31, to help in determining the attitude to be
adopted by the society in connection with the
licensing of engineers. The point to be de-
cided is whether the action of the society at
its annual meeting in 1911, "that it is the sense
of this meeting that the licensing of engineers

gineers have been enacted in three States and
urged in ten others, and that laws for licensing

architects have been passed in seven States

and proposed in seven others, which place the

structural engineer at a disadvantage. The
six leading engineering societies have created

a joint committee to prepare a draft of a regis-

tration act least objectionable to engineering
interests, and this committee has made a re-

port. In view, however, of the above-mentioned
action taken by the American Society of Civil

Engineers in 1911, the board of direction does
not feel free to proceed as occasion may de-

mand, and has therefore submitted to the so-

ciety at large the question of rescinding the
previous action. The board recommends that
it be rescinded.

condition was discovered some time ago by
Henry B. Machen, borough engineer, at 110th
Street where, luckily, the settlement of the
street surface indicated the danger before the
joint pulled out and did any damage. At this

place a settlement of 19 in. in the pipe line had
occurred.

The break occurred directly below the point
where the street car tracks form a curve be-
tween 109th Street and Manhattan Avenue.
An examination of the cavity opened up by the
water department's forces shows that the five

parallel 48-in. pipe lines at this place are
separated, one from another by masonry walls,
which serve the double purpose of isolating
the lines and supporting the street railway
structure. In addition, longitudinal and trans-
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verse I-beams help to carry the tracks over
the pipes. In view of this condition of sup-
port the belief is that the impact of passing
cars could not well have been transmitted to

the large cast-iron main, causing its rupture,

as was the case with the break at Eighth
Avmue and 42nd Street last winter, as re-

ported in the Engineering Record of Feb. 6,

page 183. Settlement of the filled ground is

advanced as the most plausible reason for the

accident.

The pavement in the vicinity, consisting of

sheet asphalt, asphalt block and grranite block

between the car tracks, is carried on a thick

foundation of concrete which undoubtedly
served as a blanket in restraining the flow up
to the street surface. Nevertheless, there is

a notable subsidence of the asphalt pavement
for a short distance at the street intersection.

The fact that the five pipe lines were sepa-

rated by masonry walls undoubtedly prevented
the tmdermining and breakage of more than
one of the conduits. The pipes carry a gn*i'^ty

flow and the pressure at the time was about

36 to 40 lb. per square inch.

William W. Brush, deputy chief engineer

of the water department, estimates that the

break released a flow at the rate of approxi-

mately 50,000,000 gal. per day. Mr. Machen
was at the site shortly after the accident oc-

curred and directed the work of repair. All

of the hand-operated valves on the five 48-in.

lines were shut down at the 135th Street gate-

house as soon as the news of the accident was
r«oeived. No direct water shortage resulted

fnnn the rupture of the line, for it is not con-

nected to the distributing mains but acts as a
feeder to the reservoir in Central Park. It is

predicted that the accident will result in the

substitution of electrical control over the gate-

house valves at 135th Street, in place of the

hand operated equipment now installed.

Another important sequel to the accident is

the decision to place a foundation under all of

the five pipe lines for a block or so in Man-
hattan Avenue. The street is lined with apart-

ment buildings and the undermining of the
foundations of these structures, due to another
break, would probably be attended with serious

consequences. The street has already been
opened up, and, while none of the other lines

has broken, serious sagging at joints has been
noted in several places. With a supporting
structure under the big conduits, however, no
further trouble is anticipated.

To Ap)p>omt Committee on Standard

Specifications for Hollow Tile

On the basis of a recent report submitted
by the temporary committee appointed to re-

port on the advisability of appointing a perma-
nent committee on standard specifications for
hollow building tile, and as to the need of

funds for such investigations and the prob-
ability of obtaining them from the commercial
interests affected, the executive committee of

the American Society for Testing Materials
has authorized the creation of such a perma-
nent committee. A committee has been ap-
pointed on standard specifications for gypsum
and gypsum products.

Recommend Single Department for

Illinois Public Works
The Efficiency and Economy Committee of

the State of Illinois recommends in its report

that the existing State authorities having
jurisdiction over highways, public waters, fish

and g:ame conservation. State parks, and
building construction and maintenance be
combined into a single executive department
of Public Works, Parks and Buildings. It

proposes that the department be placed under
the general supervision of a salaried com-
mission of three members, to be appointed by
the Governor with the consent of the Senate.

It further proposes that one of the mem-
bers of the Public Works Commission shall be

State highway commissioner, one commissioner

of waterways and the third fish and game
commissioner, each of whom will be in direct

charge of one of the main divisions of the de-

partment, the commissioner of waterways
combining the functions of the Rivers and
Lakes Commission and the Canal Commis-

Austin Lord Bowman Dead
Austin Lord Bowman, chief engineer of the

Department of Bridges, City of New York,

died in New York, June 3. He was graduated

from Yale University in 1883 and for the

By His Death Last Week the New York
Department of Bridges Loses

Its Chief Engineer

AUSTIN LORD BOWMAN

first few years was engaged principally in

railroad work. Then he was appointed engi-

neer and superintendent of construction for

the American Bridge & Iron Company, of
Roanoke, Va., and later was in the service of

the U. S. Government, in charge of building the
snag-boat, Roanoke, and removing two large
schooners sunk in 80 ft. of water at Hampton
Roads, Va. In 1897 he engaged in private
practice as consulting engineer, specializing

in bridges and heavy construction work, and
directed the reconstruction of a number of
the bridges of the Central Railroad of New
Jersey. In 1907 the New York Department
of Bridges made a complete investigation of
the traffic-carrying capacity of the Queensboro
bridge under his direction, and the report which
was prepared as a result was used as the basis

of the department's plan for the arrangement
of the structure to accommodate the operation
of the dual subway system. He also directed

a similar work in connection with the Wil-
liamsburg bridge, which resulted in the
strengthening of that structure to accommo-
date railway traffic which was not considered
in the original desig^n. In addition he had
much to do with the construction of the Man-
hattan bridge and with the maintenance of
the old Brooklyn bridge. He was appointed
chief engineer of the bridge department in

July, 1914.

Robert Ridgway Receives Honorary

Engineering Degree

In recognition of his notable service to the

City of New York in the construction of her

most important, engineering works, including

the Croton aqueduct, the existing subway
system, the Catskill aqueduct and the new sub-

ways now under contract, New York Univer-

sity this week conferred upon Robert Ridg-

way, engineer of subway construction for the

Public Service Commission, the honorary de-

gree of Master of Science in Civil Engineer-

ing. Mr. Ridgway was the only engineer thus
honored at this year's commencement exercises

and is the fifth engineer whose achievements
New York University has recognized.

As first deputy to Alfred Craven, chief engi-

neer of the New York subways, Mr. Ridgway's
duties call for an executive of unusually broad
experience in the construction of engineering
works on a huge scale. His previous work on
the Catskill aqueduct, where he served under
J. Waldo Smith as department engineer of the
northern aqueduct department, qualified him
for any post of large responsibilities, for he
had charge, among other works, of the spec-

tacular Hudson River siphon, the pressure
tunnel which carries the aqueduct flow under-
neath the river at a depth of almost a quarter
of a mile, the Rondout, the Wallkill and the
Moodna pressure tunnels, many miles of open
cut work and a number of steel pipe siphons.

Mr. .Ridgway was born in Brooklyn in 1862
and entered the service of the City of New
York in 1884, joining the eng:ineering staff of
the Croton Aqueduct Commission. He was in

charge of construction on the Titicus dam and
the Jerome Park reservoir. In 1900 he was
appointed to the Rapid Transit Commission
and, as division engineer, directed work on
the East River tunnels and subway construc-
tion in Brooklyn. Mr. Ridgway enjoys the
unusual distinction of having served the City
of New York, in an engineering capacity, for
a continuous period of 31 years. He is a
past-president of the Municipal Engineers of
New York and a director of the American
Society of Civil Engineers.

In presenting the diploma Chancellor Brown
said:

"Robert Ridgway, distinguished for public
service as an engineer, particularly in the con-
struction of great aqueducts and rapid transit
lines, honored and beloved by your profession-
al associates and by a wide circle of our citi-

zens, by virtue of the authority of this univer-
sity, committed to me, I welcome you to the
degree of Master of Science in Civil Engineer-
ing, with all of the rights and privileges apper-
taining to that degree, whereof this diploma
shall be the evidence."

Chicago Railway Terminal Commis-
sion Makes Recommendations

Eleven or more general recommendations
are made by the Chicago Railway Terminali
Commission, of which John F. Wallace is

chairman, in a preliminary report submittedl
last week to the Chicago council committee on
railway terminals. The report is based on
investigations of Chicago's railway terminal
situation, made since the formation of the
commission May 25, 1914. In addition to the
Chicago situation, the commission has set

forth in its report an account of its personal
examination on the ground of the terminals at
Toronto, Montreal, Boston, New York, Liver-
pool, Manchester, London, Paris, Brussels and
Antwerp.
The recommendations in brief are as fol-

lows:

Readjustment and simplification of existing
railroad terminals by combination and co-

operation.

Application of through routing principle to

Chicago suburban service.

Simplification and regrouping of present
superficially spread-out competitive freight ter-

minals within congested area.
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Straightening of the south branch of the

Chicago River, so that railroad properties

now cut off by the river can be made avail-

able for intensive development.
Prohibition of the handling of carload

freight within the congested area.

Interchange of less than carload freight on
general principles similar to those applied at

Clearing Yard, Chicago.
Prohibition in general of the sorting or load-

ing of outbound less than car-load freight at

freight terminals in the congested area.

Where outbound less than car-load freight is

brought by teams or trucks to freight stations^

or team tracks within the congested area, load-

Record's Exposition Booth at Serv-

ice of Its Readers

To engineers who are planning a trip to the
Panama-Pacific Exposition in San Francisco
the Engineering Record extends a cordial in-

vitation to visit the McGraw Publishing Com-
pany's booth in the Palace of Machinery.
Representatives will be in attendance to answer
questions and to direct engineers to the chie:^

places of technical interest in and near San
Francisco. Any service which the Engineering
Record can render to its readers at the Expo-
sition will be undertaken gladly. Bound

pany unless that company would agree to de-

liver to consumers at the same price paid to

the city for the water. This was declared by
the company to be in the nature of a confisca-

tory proceeding.

THE MCGRAW PUBLISHING COMPANY INVITES ENGINEERING RECORD READERS TO MAKE ITS EXPOSITION
BOOTH AT SAN FRANCISCO THEIR HEADQUARTERS

ing of it as directly as practicable from the

vehicles into trap cars.

Establishment of outlying less than car-

load clearing stations or yards.
Construction of three union co-operative

clearing stations or yards, located in different

sections of the outlying portions of Chicago.
Establishment of universal freight stations at
appropriate points in the central terminal
area.

Taking to outlying clearing yards of all the
roads, or of the roads of one of the groups

—

depending on the system—freight received at
universal stations, and then sorting and trans-
ferring this freight and loading it to its des-
tination. In event that this last service is

found to involve extra expense to the railroads
over the cost to them of handling freight
teamed to their respective individual receiv-
ing stations, the shipper utilizing these sta-
tions is to pay an appropriate charge for the
privilege which enables him to reduce costs
and delays in teaming.

First Quarter of Chicago's Clearing

Yard Has Been Opened

One quarter of Chicago's reconstructed
clearing yard, which was described in this
journal, Sept. 12, 1914, page 176, was put in
operation June .3. Another quarter will be
opened up this week and so on until the yard
is in full operation. The Chicago & Western
Indiana Railroad is the only road using the
yard at present. The gradual opening of the
yard is made in order to get men broken in

to the operating work.

volumes of the paper for several years past
are on file, together with copies of current
issues and general literature issued from time
to time. The other McGraw papers—Elec-

trical World, Electric Railway Journal and
Metallurgical and Chemical Engineering

—

also are represented. For the convenience of

visitors a private office with desks and type-

writers is maintained at the Record's booth

and engineers will find this a convenient place

in which to attend to their correspondence.

Another feature of the exhibit is the stereo-

motorgraph which displays lantern slides of

important engineering works. The aim of the

exhibit is to indicate the character and scope

of the McGraw publications and to offer to

Engineering Record's friends a convenient

headquarters during their visit to the Expo-
.sition grounds.

Los Angeles Pays $500,000 for Holly-

wood Water Distributing System
The leng:thy controversy between the Board

of Public Service Commissioners of Los
Angeles, Cal., and the Union Hollywood Water
Company over the purchase of the company's
mains, meters and other property has been
settled by a compromise on a price approxi-

mating $500,000. Heretofore the company has
held out for $748,685, while the city bid $470,-

452. During the controversy, which com-
menced last July, 8000 water users in one of

the finest residence suburbs of Los Angeles
have faced the possibility of water shortage.

The company desired to purchase aqueduct
water when its own sources of supply became
inadequate, but city officials refused to sell

the water for distribution by a private com-

Alaska Railroad Commission Estab-

lishes Headquarters at Seward
The Alaska Engineering Commission has

established headquarters in the former Alaska
Northern Building at Seward, Alaska. W. C.
Edes, chairman of the commission, arrived
from Seattle, June 1, and department heads
and clerks are now at work in the new quar-
ters. The commission will take over the
Alaska Northern Railroad July 1. The line

now is open to mile 40 and gasoline cars are
being operated over this section. A contract
has been awarded for the cutting of a million

and a half feet of Government timber at
Portage Bay for use on construction work.

Change in Proposed Slab Formulas

for New York Building Code
Owing to an error in the wording of the

preliminary draft of the proposed revision of
the New York building code, the editorial in
last week's issue of this journal showing the
low values of equivalent bending moments was
inexact in its treatment of stone concrete. The
proposed coefficients for stone concrete, given
as 30,000 and 40,000 in the preliminary draft,
have now been revised to read 16,000, 20,000
and 30,000 respectively to conform with the
three cases considered for cinder-concrete
filling. The corresponding values for bending
coefficients are 13.7, 17.1 and 25.7 respectively.

A clause on span of floor filling, limiting this
construction to 8-ft. spans between beams, is

intended to apply to reinforced concrete, eitjier

cinder or stone, as allowed by this article. The
necessary requirements to ensure arch action
is therefore provided.

News of Engineering Societies
The Water Power Congress authorized by

the Oregon States Legislature will meet in

Portland, Sept. 21, 22 and 23.

The Northwestern Road Congress, of which
G. W. Cooley, State highway engineer of Min-
nesota, is president, will be held at Cedar Rap-
ids, Iowa, Oct. 4-7.

The Royal Sanitary Institute (British) will

receive essays on suggestions for improve-
ments in the sanitary arrangements and ap-
pliances suitable on ship board for passengers
and crew, and cattle and other live stock until

Nov. 1, in competition for the Henry Saxon
Snell prize of $255. Full details may be ob-
tained from E. White Wallis, secretary, 90
Buckingham Palace Road, London.

The New England Waterworks Association
will hold a joint field day and excursion with
the Boston Society of Civil Engineers on June
16. There will be a boat trip to Nantasket,
starting from Rowe's wharf at 10 a. m., and a
baseball game between teams representing the
two organizations. The committee for the
New England association consists of Charles
W. Sherman, W. E. Maybury and E. M. Blake,
and for the Boston Society, E. M. Blake.

The Colorado Association of Members of the
American Society of Civil Engineers will hold
its annual meeting in Denver today. Freder-
ick H. Brandenburg, district forecaster of the
United States Weather Bureau, will speak on
the methods used by the bureau in obtaining
reliable data regarding the rainfall, precipita-

tion in high altitudes, snowfall and water con-
tent as a basis for estimating the volume dis-

charged by the streams, flood data, tempera-
ture, wind and other climatic conditions of the
State. There will be no meeting during July
or August, but the regular Wednesday lunch-
eons will be continued throughout the summer.
The Chicago Association of Commerce, en-

gineers' division, was addressed June 4 by
Charles N. Green, engineer of subsurface con-
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ditions. New York Public Service Commission,
on "Underground Conduit Conditions in New
York." The division has selected a committee
to investigate the conditions under which Gov-
ernment engineers and college professors do
consulting work. A committee on publicity for
loeml engineering works has been appointed
and W. W. DeBerard, chairman, explained that
effective work could only be accomplished by
full co-operation of the members in getting
items to the committee early, so that the story
would have a news value, which would give the
tedtnical features of the item greater interest
and a wider appeal.

Personal Notes

G. C. Pruet has been appointed city eng^ineer

of Miles City, Mont
W. E. Minier has been appointed city en-

gineer of Oakland, Vt.

John^H. Parker has been appointed city en-

gineer of Columbus, Vt.

Leon Briggs has been appointed city en-

gineer of Webb City, Mo.

Joseph J. Armstrong has been appointed as-

sistant city engineer of Butte, Mont.

Lee Highley, formerly chief engineer of the

Pacific & Northern Railway, has resigned.

The Edmund T. Perkins Engineering Com-
pany, of Chicago, has opened a branch office in

th^ Illinois State Bank Building, Quincy, 111.

John Dwyer has been appointed superintend-

ent maintenance of way of the Norfolk South-
em Railroad, with headquarters at Norfolk,

Va.

Paul D. Fuqua, formerly assistant engineer

on the forces of the Morgan Engineering Com-
pany, of Dayton, Ohio, has been appointed as-

sistant city engineer of that city.

Frederick Everett has been appointed act-

ing State highway commissioner of New
Hampshire, succeeding the late S. Percy
Hooker, whose death was noted in this journal

May 1.

R. F. Ragland, formerly in charge of drain-

age work in Ballard County, Ky., has accepted

a position in the valuation department of the

Wabash Railroad, with headquarters at St.

Louis.

R. A. Van Ness, who has been taking gradu-
ate work at the University of Washington, is

now engaged in railroad valuation work on
the forces of the Interstate Commerce Com-
mission.

F. N. Bingham, formerly superintendent of
paving of the city of Spokane, Wash., has re-

signed to become a partner in the Clifton-

Applegate Company, paving contractors of
that city.

Charles P. Brinton, formerly road assistant

for the Association of American Portland
Cement Manufacturers, is inspecting shrapnel
fuse for the Bethlehem Steel Company, at Beth-
lehem, Pa.

G. C. Brooking, assistant engineer on sur-
veys of the Baltimore & Ohio Railroad at Bal-
timore, has accepted a position with the In-

terstate Commerce Commission, Division of
Valuation.

R. C. Whitehead, formerly deaigrner for Ja-
cobs & Davies, consulting engineers, of New
York City, has been appointed desig^ner on the
forces of the Niagara Falls Power Company at
Niagara Falls.

A. L. A. Hinunelstein, formerly eng^ineer
and inspector on municipal work for the city
of Portage, Wis., has accepted a position on
the maintenance forces of the Valier (Mont.)
Land & Water Company.

John E. Lloyd, formerly assistant division
engineer of the Baltimore & Ohio Railroad at
Garret, Ind., has been appointed division en-
gineer with office at Cleveland, Ohio, succeed-
ing A. A. Jackson, resigned.

H. B. Emerson, formerly superintendent for
the Curtis-Ward Company, general contrac-
tors, of Chicago, has been appointed chief eng^i-

neer, with headquarters in the Law & Com-
merce Building, Bluefield, W. Va.

H. R. Carpenter, formerly engineer mainte-

nance of way of the Missouri Pacific-Iron

Mountain System, has been appointed assistant

chief engrineer, with headquarters at St. Louis,

Mo., succeeding C. E. Smith, resigned.

Herbert M. Wilson has resigned from the

office of engineer in charge of the Pittsburgh

Experiment Station of the U. S. Bureau of

Mines to become director of the recently or-

ganized Coal Mine Insurance Association.

Frank G. Cook, formerly assistant engineer

on the forces of the Northern Pacific Railway,
has been appointed roadmaster at Mandan,
N. D., succeeding Christopher T. Sponsel, who
has been appointed roadmaster at Garrison,

Mont.

Otto H. Tittmann, formerly chief of the

U. S. Coast and Geodetic Survey, received the

honorary degree of Doctor of Science from
Stevens Institute of Technology at the com-
mencement exercises held in Hoboken, N. J.,

June 8.

W. F. Wilder, formerly draftsman in the

construction department of the Erie Railroad
in New York City, has been appointed com-
puter on the forces of the Interstate Com-
merce Commission, Division of Valuation, at
Washington, D. C.

A. B. Rutherford, who was engaged on the

construction of approaches to the North Side

Point Bridge for the City of Pittsburgh, is now
located at Sharon, Pa., engaged in remodeling
and enlarging the filtration plant for the

Sharon Waterworks.

Charles S. Bilyeu, formerly New York rep-
resentative of Colby & Christie, inspecting en-

gineers, Philadelphia, has resigned to become
manager of the inspection business of Hildreth
& Company, consulting and inspecting engi-
neers, of 15 Broad Street, New York City.

C. P. Noland has resigned from the office

of assistant engineer, in charge of construc-
tion, of the paving commission of the city of
Baltimore to be effective June 15 and has ac-

cepted an engineering position with the
Tennessee Coal & Iron Company at Birming-
ham, Ala.

Frederick T. Elwood, formerly acting city

engineer of Rochester, N. Y., has been ap-
pointed city engineer. He was appointed to

the former office, Jan., 1914, when Edwin A.
Fisher, then city engineer, was relieved of the
detail work of the office and appointed con-
sulting engineer.

Frank S. Lanagan, city engineer of Albany,
and D. L. Turner, deputy engineer of subway
construction. Public Service Commission, First
District, were appointed members of the com-
mittee on city planning at the annual confer-
ence of mayors and other city officials of New
York State, June 3.

Harry R. Crohurst, sanitary engineer, of the
U. S. Public Health Service, has been trans-
ferred from Farnham, N. Y., to Cincinnati to
work on the investigation of trade wastes and
their relation to the pollution of the Ohio
River, under the direction of Dr. Frost, passed
assistant surgeon, who is in charge of the
investigation.

T. H. Strate, formerly construction engineer
on the double track work of the Chicago, Mil-
waukee & St. Paul Railway between Minneapo-
lis and Aberdeen, S. D., has been appointed
field engineer on the valuation work on the
lines between Mobridge, S. D., and Butte,
Mont., in conjunction with the parties of the
Interstate Commerce Commission at work on
these lines.

Charles U. Powell, formerly assistant engi-
neer of the topographical bureau of the Bor-
ough of Queens, New York City, has been ap-
pointed engineer in charge of that bureau, suc-
ceeding Clifford B. Moore, who, as noted in
these columns, April 10, was appointed consult-
ing engineer of the borough, succeeding the late
Foster Crowell. Mr. Powell has served in the
topographical bureau since 1902.

Henry M. Waite, who was elected vice-presi-

dent of the Dayton Engineering Club at its

annual meeting, June 1, is city manager of the

city of Dayton, which was one of the first cities

with a population of more than 100,000 to

adopt the commission form of government.

Previous to his assuming that office, Jan. 1,

1914, he was chief engineer of the Department

of Public Works of the city of Cincinnati.

Major G. B. Howell, Corps of Engineers,

U. S. A., has been promoted to the rank of

lieutenant-colonel to fill the vacancy caused

by the promotion of Lieut-Col. H. C. New-
comer. Robert R. Ralston, Mark Brook and
Lawrence V. Frazier, captains, have been pro-

moted to the ranks of major. Cleveland C.

Gee, John M. Wright and John R. D. Mathe-
son, first lieutenants, have been made cap-

tains.

Edwyn E. Watts, engineer and constructor

specializing in the design and construction of

waterworks, railways, municipal improve-
ments, the reclamation and protection of low
lands adjacent to the Ohio River and tributary

streams, and valuation of industrial plants
and public utilities, has moved his offices from
Princeton, Ind., where he has been located for

the past fifteen years, to the Fletcher Trust
Building, Indianapolis, where he will continue
in practice along similar lines, giving special

attention, however, to valuations.

R. L. Sackett, professor of hydraulic, sani-

tary and municipal engineering of Purdue
University, has been appointed dean of engi-
neering at Pennsylvania State College. Profes-
sor Sackett has been identified with Purdue
since 1907, when he came to that institution

from Earlham College, where he was professor
of applied mathematics and astronomy. He has
been sanitary engineer for the Indiana State
Board of Health for several years. Three con-
secutive governors have appointed him on State
commissions. Governor Ralston appointed him
a member of the Indiana Highway Commis-
sion. He is also a member of the Lafayette
board of public works.

George H. Biles, formerly engineer of main-
tenance of the Pennsylvania State Highway
Commission, has been promoted to the posi-
tion of second deputy State highway commis-
sioner, suceeding E. A. Jones. Mr. Biles en-
tered the service of the State Department of
Public Works as a chainman in 1900 and ad-
vanced to the grade of principal assistant en-
gineer within a period of four years. In 1905
he was appointed chief draftsman in the
highway department and, in 1906, division
engineer in charge of the central and some of
the eastern counties of the State. He was
appointed in 1913 engineer of maintenance in
charge of approximately 10,000 miles of road.

A. F. Dorley, formerly principal assistant
engineer of the Missouri Pacific-Iron Mountain
System, has been appointed engineer mainte-
nance of way, succeeding H. R. Carpenter,
whose promotion to a higher grade is noted
elsewhere in these columns. He was graduated
from Notre Dame University in 1900 and began
railway work as rodman on the Baltimore &
Ohio Southwestern. In 1901 he was appointed
assistant engineer on the "Big Four" and, a
year later, returned, in the same capacity, to
the Baltimore & Ohio. He entered the service
of the Missouri Pacific in 1906 as assistant
engineer and was appointed division engineer
at Omaha, Neb., six months later. He attained
the grade of principal assistant engineer in
1914.

Obituary Note
Herbert W. Cowan, chief engineer of the

Colorado & Southern Railroad, died in Denver,
May 29. He was graduated from Worcester
Institute of Technology in 1882 and entered
railway service in 1883 as topographer for the
Chicago, Burlington & Northern. In 1888 he
was appointed assistant engineer on the forces
of the Union Pacific and, in 1894, resident
engineer on the Union Pacific, Denver & Gulf.
He was appointed chief engineer of the Colo-
rado' & Southern in 1898.
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Costs of Bridges

IN PRESENTING on page 770 compara-

tive costs of various types and sizes of

bridges for' grade-crossing elimination,

compiled from more extensive estimates

and data presented by C. N. Bainbridge

before the Western Society of Engineers,

the Engineering Record assumes, as Mr.

Bainbridge doubtless did, that they will be

used with discretion. Cost data used in any

other manner are a snare and a delusion.

Mr. Bainbridge has presumably figured his

bridges in accordance with the standards

and prevailing conditions on his road. On
another road heavier equipment may call

for heavier structures, or State laws may
require different clearances. In individual

cases soft ground may require more ex-

pensive foundations, or other local condi-

tions may render Mr. Bainbridge's unit

prices inapplicable. For skew crossings, it

goes without saying, a multiplier somewhat
greater than unity must be used. Never-

theless, used with judgment, and modified

to fit individual cases, tables such as these

should prove very useful in preliminary

comparisons to determine the best way to

eliminate grade crossings without working
out in detail each possible method of solu-

tion.

Road Building in Alaska

CAPTAIN EDGERTON'S article on the

building of roads and bridges in Alaska,

page 764, deals with problems which engi-

neers in warmer climates are not required

to solve. Excessive snow and the great

depth to which the ground freezes compli-

cate the usual problems. Where frozen

ground is encountered the soil is frequently

of a character which makes a stable road

impossible during the periods of thaw, and
a form of corduroy construction is resorted

to as the best means of carrying traffic in

the warmer months. The bridge-building

and maintenance problems, also, are un-

usual, by reason of the sudden floods from
the breaking of glacial reservoirs filled with
water from melting ice and snow. Then,
too, the transportation of material is diffi-

cult and this necessitates the use of Alaskan
spruce except in localities where Douglas
fir is obtainable at reasonable cost. Not
less interesting than the construction

problems are the economics of Alaskan road
building, which Captain Edgerton discusses

in detail. Estimates of the tonnage car-

ried by the routes have been recorded and
in 1914 alone the saving in freight trans-

portation, over the figures prevailing in

former days, amounted to almost $1,000,-

000, or 6 per cent of the total gold output
of the territory. This economy is ad-

vanced as a justification for the expenditure

during the next 10 years of the $7,250,000

for which a schedule has been prepared.

Dollars at Fifty Cents

WATER waste in Chicago received ad-

ditional publicity last week due to the

presentation of a committee report to the

City Club. Wholesale metering was sug-

gested, although it was recognized that

there is a strong sentiment against it by
the uninformed. John Ericson, city engi-

neer, endorsed the report and in a para-

graph summed up the situation in Chicago,

as well as in every other city where the idea

is prevalent that meters, some way or other,

promote insanitary conditions. "Every
waterworks official with whom I have come
in contact," he said, "urges meters as the

best and most economical remedy. They
differ on whether all the service or only

40 to 60 per cent of it shall be measured.

The hardest proposition I have encountered

in my Chicago experience [fifteen years]

is to get the water pipes equipped with

meters. Everywhere there is opposition."

Publicity, and that means education of the

thinking people, is the means for breaking

down the opposition. The waterworks
officials are going at it in the right and only

way. No further arguments are necessary

to convince them of the facts or of the

remedy. What they need is an advocate, a

publicity man, a promoter to "sell" the facts

to the people. From the salesman's stand-

point the problem is easy for it comes
nearer than any other municipal propa-

ganda to selling dollars at a price of fifty

cents apiece.

Unworkable Destructor Guarantees

IT IS not desirable, either for contractors

or municipalities concerned with the

building of refuse incinerators, that situa-

tions similar to those at Atlanta and San
Francisco, discussed on page 777, should

continue to arise. The proper remedies for

disputes and litigation regarding the ful-

filment of contract guarantees should be

found and applied. If city officials could

prepare their own designs for incinerators,

as is now being done in Chicago, the burden

for the successful operation of the plants

would shift from the contractor to the city

official responsible for the design. This has

not been done in the past because of the

pioneer nature of the work, and because

many parts of the incinerators are standard

and can be used repeatedly. The field has

thus been limited to concerns which have

been able to offer less costly plants because

of their standard equipment and their ex-

perience in construction in other places.

Only the larger cities can afford to make up

their own designs, but it is doubtful if, in

the present state of the art, these would

result in better plants than could be se-

cured at a less cost under the present con-

tract system. A continuation of the contract

system, therefore, requires a fairer state-

ment of the guarantees relating to the sani-

tary operation of the plant. A change

should be made in fairness to the contrac-

tors, and the interested public should be

satisfied with fair and reasonable protec-

tion against nuisances, odors and dust.

Without reference to any specific case an

unfortunate feature of the present method

of stating the guarantees is the opportun-

ity for a local political partisanship to re-

ject plants which, although not fulfilling

the letter of the guarantees, have been built

in good faith, in accordance with the best

practice and which fulfil the intent of the

specifications.

Benefits from Highway Propaganda

ONE cannot but admire the energy dis-

played by the men and organizations

promoting the improvement of existing

highways into great through routes such as

the Lincoln Highway and the Dixie High-

way System. Characterized at first as

"boomer" organizations, they have demon-

strated that with their well-designed pub-

licity and enthusiasm they can secure. co-

operation and get results where ordinary

methods of agitation for highway improve-

ment fail. Aside from the immediate and

primary result of these campaigns, the im-

provement of a given route, there are two

material benefits, (1) the education of the

people, in the sections traversed, to the value

of good roads, and (2) the demonstration

that Federal control, financing and construc-

tion are not necessary in order to secure

satisfactory through routes. No comment is

needed on the first of these auxiliary but

material results. The second, however, is

having an influence that should be clearly

appreciated. Probably the readers of the

Engineering Record have noticed that the

agitation for a national system of high-

ways, built entirely by the Government, has

grown much less vigorous during the last

two years. This is due to a number of

causes, and one of these may be the clear

demonstration by the Lincoln Highway
Association that co-operation of towns,

counties and States can be secured in

the construction of through routes with-

out Government control. The views of this

journal on the subject of national highways

are well known. It believes that in the end
results will be much better if money spent

locally comes from local sources. The roads

will be better appreciated and the develop-
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ment of the highway system much saner

than if public funds were poured out and

into communities which have helped only

insignificantly in raising the money. Then,

too, there is the objectionable "pork barrel"

feature necessarily involved in the national

highways plan. The highway propaganda

being carried on by the Lincoln, Dixie and

similar highway associations are not to be

belittled if they will help in saving the

country from an extravagant and inde-

fensible highway program.

Standards of Life vs. Those

of the School

IN THE ARTICLE by Sterling H. Bun-

nell in this journal. May 29, page 688,

emphasis was laid upon the impossibility of

the college completing the preparation for

the student's life work, due to the wide dif-

ference between the standards of life and

the standards of the school. The difference

is patent, but mention of the subject

prompts the question whether it is possible

to transfer to the school the atmosphere or

conditions of professional life. Possibly in

an unconscious way various schools have

aimed at such a transfer by making their

courses more practical, by employing prac-

titioners as teachers and by encouraging

the members of the faculty to do consulting

work. All of these measures are helpful

in a minor way, but they do not give the

rigid discipline that comes from measuring

a man's work in dollars and cents. The

money value of services is the final standard

after graduation, and it is manifestly im-

possible to introduce it in the college giv-

ing, what may be termed, the standard type

of American engineering education. For

graduates of these institutions there must

necessarily come the readjustment inevit-

able to a change of standard.

But while it is not possible to apply the

standards of life in our schools as now gen-

erally organized, it must not be thought

that it is impossible to affect an arrange-

ment whereby the salutary influence of act-

ual working conditions will be felt during

the scholastic period. The mention of the

work of the engineering department of the

University of Cincinnati is proof sufficient

that the discipline of life need not be post-

poned until the student has been sent out

with his degree. In fact, it is because of

the constant reaction of the shop on the

school that Cincinnati has become a verit-

able laboratory of educational methods. To
this reaction is due the character of curri-

cula there developed, the practice of setting

a man back at any time in his course if

his early work be found deficient and the

attempt, through psychological and other

studies, to determine the students' apti-

tudes and thus guide them into lines for

which they are best fitted.

It will be contended by some that the

academic attitude had best be held inviolate

and that its ideals should prevail in the im-

pressionable period and the cold realities

of life be reserved for a later date. That

contention opens up a broad field for dis-

cussion, in which opinion rather than facts

will largely govern the arguments of those

who enter the lists. It is not proposed to

discuss that phase of the question here, but

merely to indicate that school standards

need not necessarily prevail exclusively

until after graduation. One has only to

visit Cincinnati and study the work being

done there to be convinced of that.

Broad Movement for Engineering

Co-operation

AT BUFFALO next week, through the

efforts of F. H. Newell, until recently

director of the U. S. Reclamation Service

and now head of the civil engineering de-

partment at the University of Illinois, there

will be held a meeting to organize a Nation-

wide co-operative movement for advancing

what may be termed the business interests

of engineers. No technical matters will be

discussed. The time will be devoted to a

consideration of the engineer's welfare and

his relation to the world of affairs.

As explained in detail on page 766, the

proposed plan involves three chief features.

The first is a systematic campaign of pub-

licity, which has for its object the education

of the citizens to a larger appreciation of

the fitness of the engineer as a manager of

public affairs. The second proposal con-

templates the creation of a national bureau

of advice as to opportunities for engineer-

ing employment. The third feature pro-

vides for a central agency to deal with

prospective legislation affecting engineering

interests. Of course other matters, more or

less correlated, will not be neglected, but

these are the three main issues—publicity,

employment and legislation.

The time is ripe for a movement of this

sort, and Mr. Newell deserves the thanks

of the profession for shouldering the re-

sponsibilities of its inception. The plan has

not been hastily formed. It has been de-

veloping for some time and it was not until

Mr. Newell was relieved of his duties as

head of the Reclamation Service that he

had the time to outline a definite course of

action. Many prominent men have been

sounded on the scheme and the opinion is

unanimous that the movement must be

initiated by individuals, rather than by or-

ganizations. For this reason invitations

have been issued to individuals to consider

the first step at Buffalo next week. Once
started, however, the movement must re-

ceive the backing of engineering societies,

both local and national.

In the judgment of this journal, the sec-

ond part of the program, the establishment

of an employment bureau, will be the most
difficult to carry out, on account of the

inertia of those in need of men. They turn

to their crowded application files or rely

for help in filling places on the judgment
of friends or business associates whom
they trust. There is need, of course, for

such an agency, a need all the more ap-

parent in these lean times. But while em-
ployment fluctuates, the need for publicity

and of initiative in legislative matters is

always with us. It is to these parts of the
program that special attention will be given
here.

The publicity work, it seems to this

journal can be quite easily organized.

There has been so much agitation for pub-

licity for engineering work—a movement

in which this journal and its representa-

tives have borne no mean part—that engi-

neering socie'ties, the local ones particu-

larly, are awake to its value. They do, how-

ever, need, first, to be shown how to get

the desired publicity and, second, to find

men willing to give the needed time to the

work. The larger societies, such as the

Western Society of Engineers, can afford

to have on their staffs one man especially

qualified to do publicity work.

The organization, if any, leading out of

the Buffalo movement might first devote

its attention to a propaganda for enlisting

the various societies in publicity work,

urging the appointment of publicity com-
mittees where such do not exist, pointing

out the sort of topics that interest the news-
papers and the public and going into details

as to the methods of preparing press mat-
ter. In other words, the central organiza-

tion would be supervisory in its functions,

for the best publicity work is that done
locally, with matters of national import, if

they arise, done over and given a local

flavor. On matters of widespread interest,

of course, the central body would furnish

the local societies with press material,

which they, in turn, after re-editing would
direct into local channels. The head office

might circularize directly sections not cov-

ered by a local organization.

Activity in legislative matters would, evi-

dently, dovetail closely with the publicity

work. No proof is necessary that some
vigilance committee is needed to guard
engineers against vicious legislation affect-

ing their interests. New York engineers,

for example, can cite more than one in-

stance where individual initiative at the

last minute has barely staved off adverse
legislation until the engineering societies,

belated, could send reinforcements.

But this would not be its only function

—

to start engineers and engineering socie-

ties on an early campaign against adverse

measures. It would also initiate move-
ments for the introduction of measures of

an engineering character which would re-

dound to the public good. For example,
the National Conservation Congress two
years ago adopted resolutions formulating
the principles which should underlie sound
hydroelectric legislation. Admirable as

was the report, there was no machinery
for bringing it to the attention of the vari-

ous States. It has, of course, been used

in connection with bills before Congress,

but the States have profited only insofar

as some individual knew of the report and
urged it upon those studying the question.

This is but one instance of many. In the

matter of licensing of engineers. State and
city building codes, flood control, State

supervision of the construction of dams,

etc., there is broad scope for the functions

suggested in the third part of Mr. Newell's

proposal.

Finally there comes the question as to

the type of man needed for this work.

Manifestly he must be a man of large

mold, capable of grasping big situations,

of formulating effective plans, of inspiring
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the confidence of engineers and engineer-

ing societies. He must know something of

engineering and, above all, be a trained

publicist. That means that he must have

a nose for news and be versed in serving

it to the public in a fashion that the public

wants and appreciates.

With such a head, the backing of strong

societies and a liberal appropriation—for

good publicity work is not cheap—there is

a big field for the organization which is

outlined in Mr. Newell's proposal.

Preparedness

IT MAY STRIKE some readers as

strange that the Engineering Record

should publish an article on the need for

preparedness for war. It will be remem-
bered, however, that this journal has for

months been pointing out the extent to

which the present European conflict is an

engineer's war and how the organization

of a reserve corps of engineers could aid

this country in an emergency. Further-

more, if any subject at the present time

needs a stauncher patriotism and clearer

thinking it is the military responsibility of

the individual citizen. When the air is

filled with prayers that we may be able,

with honor, to stay out of the present con-

flict, and impre€ations are common against

the militarism that has brought about the

chaos in Europe, the natural inclination is

toward retrenchment in matters military.

There is needed in such a juncture clear ap-

preciation that preparedness does not mean
war, but its very opposite, the insurance

of peace; and that soldier-training for our
citizens does not necessarily mean mili-

tarism.

The Engineering Record, therefore,

makes no apology for printing in full the

sane, positive views of General Wood on
this subject. It deems such publication the

height of patriotism, and commends the ad-

dress to the earnest consideration of its

readers—and of their wives, for it is the

women who are most apt to hold views that

are abhorrent to the idea of military pre-

paredness.

Incidentally General Wood's views are the

best answer to those critics of the Engi-
neering Record who have disagreed with its

editorials advocating preparedness and an
appreciation of the military responsibility

of the engineer.

Objection will be made that General
Wood's ideas are repugnant to the plan of

an international police, advanced as a pos-

sible means of permanently insuring the
peace of the world. In part they may be,

but an international police is not yet as-

sured and we must, therefore, make our
plans on the basis of history. There will

be time for modification when such a force

is established, if that desideratum is

brought about. Furthermore, it is not
quite certain that the two ideas are actually

antagonistic. Certainly an international

force would predicate the passing of large

standing armies, but a citizen soldiery

would, nevertheless, be desirable for back-
ing up with its moral force the compara-
tively small bodies actually under arms.
The Engineering Record, believes, there-

fore that men of every persuasion, pa-
cificists as well as militarists, can be
brought to common ground through plans
such as those General Wood proposed at

Worcester. The time is ripe for discussion
in order that the voice of the country may
clearly be heard when Congress convenes
next winter. In any plan that may be
adopted engineers will surely not be back-
ward in shouldering their share of the re-

sponsibility. The activities of the national
engineering societies are evidence of that.

English for Engineers

THE DISCUSSION on page 762 on the
standards of life versus those of the

schools makes pertinent reference to an in-

vestigation, made sometime ago at the Uni-
versity of Illinois, into the teaching of Eng-
lish to engineering students. According to

an article by A. F. Comstock in the "Tech-
nograph" for April, a committee of the fac-

ulty has made two main recommendations.
The first is that the rhetoric courses be
made a prerequisite for junior standing,

and the second that engineering instructors

be empowered to report to the rhetoric au-

thorities those students whose written work
is unsatisfactory from a rhetorical stand-

point. The rhetoric authorities would then
prescribe, if they deemed it necessary, addi-

tional work in rhetoric, which the delin-

quent would be required to take preparatory
to proceeding in his course and as an addi-

tional requirement for graduation.

While neither of these recommendations
has been formally approved Mr. Comstock
says that there are indications that both
will find ready support among the engineer-

ing faculty, though he thinks it entirely

possible that the second recommendation
might ultimately be vetoed, even though ap-

proved by the engineering faculty. Its

chief interest, therefore, is as an evidence

of the stringent measures that the faculty

apparently feels justified in adopting in or-

der to insure more fruitful results from the

study of rhetoric.

Anyone who has had occasion to examine
the literary efforts of students in our en-

gineering colleges or much of their corre-

spondence would heartily approve measures
as drastic as the second of these recom-
mendations. It is impossible, without giv-

ing offense to college authorities, to express

one's self adequately on the English produc-

tions of the engineering students. This
journal receives yearly a great many ap-

plications for positions. With few excep-

tions their English is abominable. More-
over, about a year ago this journal had
another means of judging of the character

of English written in our engineering

schools, one of the members of the staff

acting as judge in a competition for prizes

for articles on an engineering subject. Out
of some thirty papers examined critically,

and coming from thirteen institutions well

scattered over the country, not over half

a dozen papers were even acceptable, so far

as their literary form was concerned. Most
of them can be described only by the word
"wretched," and in the case of four schools

it was recommended that no prize be

awarded.

Here, again, reference to the University
of Cincinnati is pertinent. There the
practice has been in vogue for some years
of having all students' reports go first to

the rhetoric instructor and then to the ap-

propriate msmber of the engineering fac-

ulty. In this way the students' English
from the start is under the supervision of

^he English instructor. Not only that but
every report—and owing to the system in

vogue at the University of Cincinnati they
are rendered at frequent intervals—is a
"theme," and upon a subject in which the
student is, presumably, interested and on
which he has been obliged to make some
personal observations and investigations.

If the faculty of the University of

Illinois, therefore, hesitates upon the adop-
tion of the more stringent of the recom-
mendations of its committee it should be
able to draw strength for a firm stand by
looking into the history of Cincinnati's ex-

periment. It has proved successful and
beneficial there. Severe discipline in English
is needed, and it is to be hoped that out of
the Illinois committee's report a worth-
while system of producing good engineer-
ing English will result.

Student Interest in Engineering

Societies

TO BIND the younger engineers more
closely to engineering societies, several

organizations have been in the habit of giv-

ing up one night a year to students of
neighboring schools. The future of any so-

ciety lies in its young men, and their futures
depend largely on environment and connec-
tions made during the first few years after

graduation. It is well, therefore, to get
these men into the societies during their

early professional life. Moreover, the so-

ciety can probably do more for them then,

than at any other time. Commendable, too,

is the idea of placing student branches in

the schools. This has been done extensively

by some of the national societies, and proba-
bly next fall will see the step taken by a
sectional society, for the Western Society

of Engineers contemplates the establish-

ment of a branch at Armour Institute.

What the Armour students think of the

idea is expressed in a recent issue of the
student publication, "The Fulcrum," as fol-

lows :

"The Western Society has that fortunate

ability of making students in college feel

at home among their superiors in age and
experience, with the result that the student
gets an insight into the profession which
he has adopted, and due to his contact with
men who have made a success in the pro-

fession, develops a broader outlook upon
his life-work."

Close relations are necessary for in-

tensive work with the young, so that it is

wise to get hold of the men as early as

possible. To develop the ability to "mix"
early in the engineer's career, is well worth
the effort of any organization, for its own
good and that of the profession. Objec-

tions as to the possibility of lowering the

standards of membership are easily met by
arranging proper classification.
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SUDDEN FLOODS NECESSITATE FREQUENT REPAIRS TO SMALL BRIDGES

Alaska's Road and Bridge Builders Face Snow,
Frozen Ground and Glacial Floods

Unique Problem Is Presented in Construction and Maintenance of

Roads, Sled Routes, Trails and Bridges, Aggregating 3663 Miles

By CAPTAIN GLEN E. EDGERTON, Corps of Engineers, U. S. A.

Board of Road Commissioners for Alaska

EXTREMELY heavy snow-fall, with a

consequently large run-off in the spring,

ground frozen to great depths and covered
with moss which prevents its thawing dur-

ing the summer, common labor which de-

mands wages of from $2.50 to $5 per day,

with board, unexpected floods from breaks

in glacial reservoirs filled with water from
melting ice and snow, and a fund of a little

more than $3,000,000 for the construction

and maintenance of 3600 miles of transpor-

tation routes of all types in a period of 10

years—these are a few of the factors which
give to the problem of road-building in

Alaska its distinctive features. To under-
take the construction of the trunk lines

forming the general land transportation of

the territory the Board of Road Commis-
sioners for Alaska was created by Act of

Ck)ngre8s, approved Jan. 27, 1905. The act

provides that the board shall consist of
three officers of the Army, one of whom
must be an officer of the Corps of Engineers
and who is charged with the direction of
the field work. The board came into exist-

ence in May, 1905. Col. W. P. Richardson
was appointed president and has remained
in that office ever since.

Main Trunk System

The act creating the board further pro-
vides that 70 per cent of the moneys col-

lected for liquor trade and occupation li-

censes outside of incorporated towns in

Alaska should be expendable by the board
for road purposes. This provision has since
been amended to provide 65 per cent for
this purpose, the remainder going to the
support of schools and to the care of the
indigents and the insane. It was soon
evident that the fund would be entirely in-

adequate and, since 1907, it has been sup-
plemented by congressional appropriations
approximately equal to the amount received
from the tax fund. The entire expenditure
from both funds amounted on Feb. 28,

1915, to $3,030,015.27.

With this total amount, in the ten years

of its existence, the board has constructed
and maintained transportation routes of

various classifications, with a total length
of more than 3600 miles. The main trunk
system consists, at present, of roads from
Valdez and Chitina to Fairbanks; sled-road

extensions from Fairbanks to Ft. Gibbon
and to Circle ; trail extensions from Ft. Gib-
bon to the Koyukuk and to St. Michaels,
Nome, and Kotzebue Sound, and of a trail

from Seward to Nome through the Susitna
and Kuskokwim valleys. These routes are
the only extensive lines of transportation
available for winter use, and they carry
the passengers, mail and express from the
open ports of Cordova, Valdez and Seward

to all the interior of Alaska for 8 months
of the year. The area served is about one-

fifth the size of the United States, and dur-

ing two-thirds of the year the sole means
of communication with the outside world,

except by telegraph, is this road system.
The routes constructed embrace the fol-

lowing classifications and mileage: Roads,
872 miles; sled roads, 582 miles; trails,

2209 miles ; total, 3663 miles. The classi-

fications are based upon the travel accom-
modated rather than upon the cost or char-
acter of the construction required.

The routes classed as "roads" compare
favorably with rural roads in most sections
of the United States, being generally earth
roads, cleared, grubbed, graded, crowned,
and drained with open ditches and wooden
culverts. Some short roads of great im-
portance and carrying heavy tonnage have
been graveled, and many sections travers-
ing unusually refractory soils have been
corduroyed.

The soil and climatic conditions in
Alaska present a wide range of variation
and include most of the conditions com-
monly met in the various sections of the
United States as well as other conditions
peculiar to countries with extremely cold
climates. The two most striking features
are the extremely heavy snow-fall, with its

accumulation during the entire winter and
the consequent heavy run-off in the spring,
and the existence of "frozen ground"

—

ground frozen to considerable depths and
covered with moss which prevents its thaw-
ing during the summer months. Neither
condition prevails throughout the whole of
Alaska.

Construction in Frozen Ground

The first of these conditions, the heavy
snow-fall, does not affect the character of
construction, except to require larger water
courses for surface drainage than are nec-
essary except in the very rainy regions of
the United States. Where the soil is of
suitable nature to provide both good foun-
dation and good surface the second condi-
tion, that of frozen ground, is met by the
usual kinds of earth road construction. The

ALASKA'S main TRUNK TRANSPORTATION ROUTES AGGREGATE 3600 MILES
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process of construction is, however, some-

what unusual. The work of the first sea-

son is confined to the clearing of the right-

of-way, removing the moss covering, and

grading to the frost line. During the re-

mainder of the season the sun thaws the

stripped ground to a depth of 18 in. or

more and the summer frost line is thence-

forth lowered slightly each summer. At
the beginning of the second summer, the

frost line is usually low enough to permit

the completion of the grading.

Unfortunately, where frozen ground is

encountered the soil is frequently of in-

sufficient weight and consistency to make
either an impervious road surface or a

stable foundation when thawed. This neces-

sitates the special form of construction

shown in the drawings. The original moss
covering of the ground is disturbed only at

the ditches, which are made narrow and
deep for the purpose of obtaining the lower

soil, as it is usually more suitable for the

road surface than the soil nearer the sur-

face. Corduroy is laid either with or with-

out the stringers as shown, depending upon
the evenness of the surface of the ground.

If the surface is regular and the moss
covering shallow the stringers are omitted.

The material from the ditches is thrown
to the center in the form indicated and be-

comes the road surface. The surface of a

like roads in so far as width, grades, and
curvature are concerned. They are in-

tended to accommodate bobsleds with four
or six horses and any lighter sled traffic

that may desire to use them. In the loca-

tion of sled roads, however, the factor of
avoiding locations favorable to the forma-
tion of drifts and to glaciation, largely takes
the place of good foundation and good sur-

facing material, so important in road loca-

tions. In fact, the surfaces of swamps and
lakes frequently offer the best locations for
sled roads. When not over swamps or lakes,

sled roads require the same grading as

roads. They are not, however, crowned or

surfaced, since the snow forms the road sur-

face, nor are they ditched or drained except
where necessary to prevent their destruc-

tion by water during the summer season.

Trails embrace all routes intended for

less elaborate forms of transportation than
the above. They are usually intended for

pack trains in summer or dog sleds in

winter and are frequently, but not always,

so located that they can serve both. Often
they are passable to wagons or to bobsleds

but the classification is based upon the high-

est class of traffic by which they are readily

usable.

Trails are cleared about eight feet wide
and graded where necessary to accommo-
date the traffic to be served. Deep gullies

are bridged but in summer streams must
usually be crossed by fording. Trails in-

tended for winter use are marked with

stakes or tripods at 100 or 150-ft. intervals

where the position of the trail is not suffi-

met in the construction of these roads has
been the bridging of the northern rivers.

Generally speaking, the rivers of Alaska
may be divided into two classes, those fed
chiefly by glaciers and those fed chiefly by
rainfall and melting snow. The former
carry little or no water in the late fall, the
winter, and the early spring. They reach

.their highest stages in the hottest days of

summer. Many of these streams are so

sensitive to temperature changes that dur-
ing the summer months they have quite

regular diurnal variations in stage, the

highest water lagging behind the maximum
temperature a few minutes or a few hours
depending upon the watercourse. These
fluctuations are in some cases so great that

experienced travelers attempt to ford cer-

tain streams only at favorable hours.

Floods Menace Bridges

The great danger to bridges over streams
of this class arises from the formation and
bursting of reservoirs in the feeding gla-

ciers, formed by depressions or cavities in

the ice. The floods thus produced are often

of great magnitude and can rarely be an-

ticipated.

The rivers fed chiefly by rainfall and
melting snow have high stages in the

spring, from the melting snows on their

water sheds, and during the summer
months, depending upon the rainfall. The
spring floods come before the ice in the

rivers is melted and cause the familiar

"breakup," in which the ice is lifted by
the rising waters and is carried out by

AT left—sleds are
used TO HAUL TIM-

BER FOR BRIDGE CON-
STRUCTION

AT RIGHT — TYPICAL

FORM OF DOUGLAS
FIR TRUSS FOR 60-

FOOT RIVER CROSSING

newly completed road will support ordinary
traffic in dry and only moderately wet
weather. In very wet weather the wheels
cut through the surface to the poles of the
corduroy. When ditches are cleaned, the
material from them is used to fill the ruts,

and the ruts are filled at other times with
a drag.

The action of the sun on the frozen ma-
terial in the sides and bottom of the ditches

is shown in the lower of the two cross-

sections. The moss on each shoulder of

the ditch drops, as the material beneath
thaws and sloughs away, until the sides

of the ditch acquire a gentle slope and are
protected from further thawing by the moss
left in the berm.

Sled roads are located and constructed

ciently marked by the clearing. These

stakes make it easy to keep the trail after

snow storms and keep travelers from get-

ting lost in blizzards.

Average Cost of Routes

It should be noted that the cost of com-

mon labor in Alaska varies from $2.50 per

day and board to $5 per day and board.

Other expenses incident to construction

work are in proportion, so that the cost

of completed work in Alaska is from two

to three times that of similar work in the

United States. The average cost per mile

of all routes constructed to date is as fol-

lows: Roads, $2484; sled roads, $229;

trails, $98.

Not the least difficult of the problems

successive jams and rushes. The rushes are

often of tremendous force and are very
destructive, not only to structures in the

flood channel, but frequently to the banks
of the channel itself, while the temporary
dams formed by the ice occasionally cause
very unexpected changes in the courses of

the rivers.

The difficulties of the bridge designer are

greatly increased by the absence of data
concerning the frequency and magnitude
of these phenomena. Except for a few
hunters and trappers, the interior of Alaska
has been occupied only within very recent

years; and not only is the population new
and sparse, but it is made up of people with
such migratory habits that three or four
years' residence "in a single place entitles

one to speak authoritatively on weather con-

ditions. In ten years one's freedom to in-

dulge in reminiscences of the "early days"
is unquestioned.

The pier most suitable to the require-

ments of stability and to the funds available

in the past, has been found to be a pile-and-

crib pier. The superstructure of the bridge
is supported by pile bents surrounded by
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rock-filled log cribs, with a wedge-shaped
up-stream nose inclined at an angle of about
45 deg. and in many instances protected

from abrasion by a railroad rail. On soft

foundations the tail of the pier is also given
a wedged shape to destroy the eifect of the
suction eddy. The bents, within, are not
attached to the pier but are protected by
it from injur>' by ice or log jams, and by
its settlement or the settlement of its rock
filling, from undermining.

Design Factors for Spruce Bridges

The superstructures have usually been of

the Howe truss type for spans of 30 ft. or

longer. The trusses are of wood except the

tension web members which are steel rods.

The wood used is native Alaskan spruce or

Douglas fir. The former, though exten-

sively employed, is used only when the

cost of transportation of the latter is

prohibitive.

Experience with these bridges indicates

that good sound Alaskan spruce may be con-

sidered to have about the following working
strengths, in pounds per square inch : Maxi-
mum fiber stress, bending, 700; maximum
tensile stress, 700; shear parallel to grain,

100; compression, perpendicular to grain,

125; compression, parallel to grain, 700.

Spans up to 108 ft. in length, of Alaskan
spruce cut and hewn on the ground, and
erected while the timber was still green,

have given reasonable satisfaction when
large allowances for camber were made.
The life of the timber in these trusses ap-

pears to be about 10 years.

Douglas fir is used for truss members
where obtainable at reasonable cost and
in all cases for spans of more than 108 ft.

in length. Spans of 150 ft. in length have
been built with this material. For longer

spans steel-cable suspension bridges have
been constructed. Neither fir trusses nor
suspension bridges can be used in the in-

terior regions on account of the high cost

of transportation, so the interior rivers

that require spans greater than 150 ft. in

length have had to go unbridged.

A Million-Dollar Saving

Estimates of the tonnage passing over
the various roads, sled roads and trails

have been kept and recorded, as well as the
cost of transportation on each route. The
construction or improvement of a road has
always resulted in a large decrease in the
cost and usually in a considerable increase

in the amount of the traffic using it. In

1914 the total savings on the cost of freight,

using roads constructed by the b«ard, over
the cost at the rates prevailing in each
instance when construction was started,

amounted to |986,000. This amount is 6.2

per cent of the total gold output of the
Territory for the same period, and is 5

per cent of the total mineral output. These
figures are exclusive of passengers and of

mail.

A program of expenditures required to

complete the road system of Alaska, as

ju.stified by the present development and
rate of progress, hsa been prepared in the

office of the Board of Road Commissioners.
This program, covering a period of ten

years and calling for $7,250,000 in that

time, has been recommended officially and
it is probable that the near future will see

its authorization by Congressional action.

Of the total, $7,250,000, required, about

$1,000,000 can be expected to accrue from
taxes collected in Alaska under the pro-

visions of existing law, so that provision

for about $6,000,000 additional is necessary.

The additional funds can properly be ap-

propriated from the National treasury. If

the appropriations during past years for

road construction in Alaska are considered

as expenditures for the purposes of de-

veloping a large and productive field of

commercial enterprise for the citizens of

the nation, the same justification exists for

increasing these appropriations to secure

the maximum economical development for

the industries this country is capable of

supporting. The precedent for this policy

has been established elsewhere, notably in

the bond aid and land grants of the western

railroads, in national aids to roads and

railroads in the Philippine Islands, and,

lately and conspicuously, in the work of the

U. S. Reclamation Service.

If, on the other hand, it is held that only

the people an,d industries actually located

in this Territory should pay for its develop-

ment, they can well afford to do so. They
owe to the present road system a saving

of nearly one million dollars for the year
1914 alone. This amount is only slightly

less than the maximum sum required in

any of the program years, and it is a bur-

den these industries can well afford to

assume for 10 years rather than pay in the

excessive cost of primitive transportation

an equal or greater tax forever.

Engineers Will Discuss Plans for Nation-Wide
Cooperative Movement

Through Efforts of F. H. Newell a Campaign for Benefit of Pro-

fession and Public Will Be Launched at Buffalo Next Week

PLANS for the organization of a cooper-

ative movement among engineers, deal-

ing not with technical problems but with

the engineer as a citizen, wage-earner or

employer, will be discussed in Buffalo on

June 23 or 24, during the period of the

meeting of the American Society of Me-
chanical Engineers in that city. The meet-

ing is the outcome of the efforts of F. H.
Newell, formerly director of the U. S.

Reclamation Service and now head of the

civil engineering department of the Uni-
versity of Illinois. Mr. Newell has been
discussing the subject with many members
of the profession for months past and the

consensus of opinion seems to be that the

time is ripe for doing a real service to the

profession.

Object of Meeting

The object of the meeting at Buffalo will

be to decide upon a definite course of ac-

tion for the advancement of the material
welfare of the engineers of North America,
both individually and collectively, as dis-

tinguished from the more purely scientific

and technical work of existing organiza-
tions. This object is to be attained by
intelligently directed and systematic edu-
cation of the public, through the public

press and otherwise, to a larger appreci-

ation of the fact that the engineer, as a
manager of civic affairs, is the best serv-

ant of the people and that in industrial

matters he is to the highest degree efficient

and trustworthy. The individual engineer
will gain by such activity, not merely
through the general education of the public
and through the systematic building up of

correct opinion, but should find in this co-

operative effort a direct, personal gain,

first, as an employee, in the larger oppor-
tunities for employment; and, second, as
an employer in the opportunities of secur-
ing impartial advice concerning needed as

sistants.

The methods proposed are to utilize as
far as possible the facilities which may be
provided by existing engineering organiz-
ations, encouraging the building up and
strengthening of local engineering societies

as well as the national societies, working
through and with these along all lines which
have to do with those interests of the en-
gineer which are not strictly technical or
-scientific. It is proposed to supplement and
coordinate the agencies and activities now

existing on the theory that the great na-
tional associations are more or less exclu-

sive in their membership, carefully sifting

and considering all applicants, while the
local' societies are, or should be, inclusive in

admitting to membership everyone locally

interested in engineering work. It has been
found, for example, that the local societies,

organized merely as branches of one or
another of the national societies, do not
fully meet local needs, whereas, when
changed into inclusive organizations they
have rapid growth and perform larger func-
tions. It is also found that the local so-

cieties, thus constituted, aid in stimulating
membership in one or another of the na-
tional organizations.

Cooperation with Societies

It is assumed and hoped that each of the
national engineering societies will cooper-
ate, furnishing to a central cooperating
office all information on matters which per-
tain to the advancement of the engineering
profession as a whole, and aiding in those
details of employment, publicity, etc., which
fall within the proper cognizance of the
proposed cooperative organization.

It is assumed that the secretary of each
local society will keep in touch with a cen-
tral office, furnishing a list of membership,
and supplying any needed information, not
only concerning the qualifications of indi-

vidual members, but also upon all matters
which are of interest, from the business

standpoint, to engineers in general.

Headquarters should be established at

some central point where the work may be
organized and practical demonstration
made of its fefesibility.

Employment

It is proposed to afford opportunity for

bringing together in one place the requests
which come to many large employers, such
as to the U. S. Reclamation Service, for ad-

vice concerning opportunities for employ-
ment, treating these confidentially, if so

desired, and considering them in connection
with the similar requests for advice as tO'

opportunities offered. For example, in em-
ploying large numbers of engineers it has
been found that many men write asking for

information regarding opportunities in gen-
eral or in particular, and others ask for ad-

vice as to securing the services of young-
engineers or of the best consulting expert
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to be had on certain lines. There appears

to be a great need of a systematic and busi-

nesslike handling of these important details

—of fitting the square and the round pegs

into their proper holes.

The experience acquired by various exist-

ing organizations along these lines justi-

fies the belief that a central body with no
ulterior object in mind, and which com-
mands the respect of the engineers as a

profession, will be of indescribable benefit

to the individual engineer.

Publicity

The proper publicity regarding the

achievement of the engineering profession

has not been attained, nor have systematic

efforts been made to present to the public

in general, through the medium which
reaches the public, the opportunity for

proper appreciation of the great results

which have been and are being accom-
plished. The technical press is taking this

up, but unfortunately the various engineer-

ing magazines do not reach the great body
of the thinking public to a degree at

least consistent with the importance of the

subject.

Experience had in handling the publicity

side of Governmental, engineering or scien-

tific bureaus shows that under good aus-

pices valuable results may be attained in

building up the scientific work, and leads

to the belief that a well-devised system for

the whole engineering profession will go
far to bring about an increase in the ma-
terial welfare of the engineers individu-

ally and collectively. Unless the engineers
put forward such well-organized effort,

strictly confined, of course, to the highest

conception of professional ethics, they must
necessarily fall behind.

The public does not carry these matters
long in mind, and quickly forgets the strik-

ing incidents and important conclusions un-
less these are presented daily in attractive

form. The mere recital in technical lan-

guage of a great achievement fails of its

object in that the public does not have the

knowledge or imagination to appreciate

the magnitude of the achievement and must
continually be apprised in simple, concise

form of the real meaning and relative value

of the results attained in the overcoming
of obstacles.

Legislation

The criticism has been made that en-
gineers and engineering societies have not
given to public affairs and to proposed leg-

islation the amount of attention consistent
with their duties as citizens or their op-
portunities as educated and broad-minded
men. There has been a very proper desire

on the part of the technical societies to

avoid expressing opinions, especially on
matters not immediately connected with the
objects of the society, but this has fre-

quently been carried to an extreme such
that the public and legislative bodies have
not had the assistance which should be vol-

unteered by engineers. To overcome some
of the objections, and to enable the en-
gineers as a whole to perform their duties
in this regard, the suggestion has been
made that the central cooperating organiza-
tion can take up matters of municipal. State
or Federal legislation and give to the local

societies information or advice regarding
methods or results attained. There is un-
questioned need of a proper activity in this

regard and an opportunity for useful pub-
lic service.

There is need of a man of experience,
enthusiasm and energy to visit periodically
the local engineering societies in each large
city or important center, diffusing the use-
ful experience already attained in strength-
ening such societies and in stimulating
cooperative effort. At the same time he
should point out the broader needs and op-
portunities, and encourage the building up
of the spirit of cooperation and of public
service among engineers in general. There
are many important centers of population
where local engineering societies are lan-

guishing, or where broad, inclusive so-

cieties should be started. Much can be ac-

complished by calling upon the principal

men, showing them the form of organiza-
tion which elsewhere has been found most

Great Falls Terminal Line

Now Electrically Operated
Change on 4-Mile Link Is Incidental to Main-Line

Electrification Program of Chicago, Mil-

waukee & St. Paul in Montana

AS A FORERUNNER of its 3000-volt,

main-line electrification in Montana the

"Chicago, Milwaukee & St. Paul Railway
has recently begun electrical operation, by
a single 50-ton electric locomotive, of the

terminal line in the city of Great Falls,

which is at present the terminal of the new
138-mile feeder line to Lewistown and
thence to Harlowton, the eastern terminus
of the main-line electrification.

The Great Falls terminal yards are lo-

ONE 50-TON ELECTRIC LOCOMOTIVE NOW HANDLES TRAFFIC ON 4-MILE TERMINAL LINE
AT GREAT FALLS, MONTANA

effective, and supplying them with advice

as to how to go about the formation or

strengthening of the local societies.

Finances

In order to start a cooperative movement
of this kind it is necessary that some one

man, or small body of men, devote consid-

erable time or energy to overcoming the

natural inertia. When once started, how-

ever, the expenses can probably be readily

borne by contributions from the cooper-

ating organizations and through registry

fees charged to individual engineers seek-

ing employment. The expressions already

received from engineers as to the need of

such cooperative movement are such that it

is believed that there are a sufficient num-
ber of persons interested to initiate the

work.

Wooden Smoke-Sheathing, for protect-

ing the iron-work of the bridge over the

Philadelphia & Reading Railway at Broad

Street and Lehigh Avenue, Philadelphia,

increased the corrosive action of the loco-

motive gases instead of retarding it. Ac-

cording to the 1914 report of William H.

Connell, chief of the Bureau of Highways,

the gases eventually found their way into

the enclosed area where, without free ac-

cess of air, deterioration proceeded until

many of the girders and floorbeams were so

reduced in section as to appear almost un-

stable from their dead weight alone. The

policy of the bureau hereafter will be to

eliminate sealed-in sheathing and to de-

pend for more efficient maintenance upon

frequent painting and the installation of

cast-iron or steel-plate protection, directly

over the tracks.

cated in the center of the city and are con-

nected by a crosstown line, about 4 miles

in length, known as the Valeria Way Line.

There are about 3 miles of additional elec-

trified trackage, making a total of 7 miles.

The tracks connecting the Falls yards and
the terminal yard pass through the busi-

ness part of the city, and it is expected that

considerable benefit will be derived from
the elimination of locomotive smoke from
the center of the city, as well as a reduc-

tion in the cost of train haulage. The
traffic includes, beside the transfer of both
freight and passenger trains from the Falls

yards to the terminal station, switching
service in the terminals. The locomotive,

a view of which is shown, is of sufficient

capacity to take care of 580-ton freight

trains running about 91/2 miles per hour
on the maximum grades of 0.65 per cent.

It operates at 1500 volts, getting its power
from the hydroelectric plant of the Great

Falls Power Company at Rainbow Falls,

about 6 miles away.

The work was done by the electrification

department of the Chicago, Milwaukee &
St. Paul Railway, with R. Beeuwkes en-

gineer in charge, under the direction of 0.

A. Goodnow, assistant to the president. All

of the electrical apparatus, including loco-

motive, substation equipment and line ma-
terial, was furnished by the General Elec-

tric Company.

,

The Louisville Filters removed 11.3

tons of clay and silt per day in 1914. The
old filters required 2.97 per cent of wash
water and the new filters 4.55 per cent.

Sulphate of alumina to the extent of 1.03

grains per gallon was used.



768 ENGINEERING RECORD Vol. 71, No. 25

Military Preparedness an Insurance for Peace,

General Wood Tells Engineers

At Fiftieth Anniversary of Worcester Polytechnic Institute, Commander of Eastern

Department, U. S. Army, Impresses Technical Men with Need for Training in Arms

APLEA for the introduction in the

United States of the Swiss military

system, the essence of which is not a large

standing army, but a citizenry thoroughly

trained in the use of arms, was made by

Major-General Leonard Wood, commanding
the Eastern Department of the U. S. Army,
and until recently chief of staff, in an ad-

dress last week at the celebration of the

fiftieth anniversary of Worcester (Mass.)

Pob-technic Institute. While military

preparedness is not, strictly, an engineering

subject, it is one in which engineers and

engineering societies have, of late, mani-

fested unusual interest, for the war in

Europe has demonstrated more forcibly

than has any previous conflict, that the suc-

cess of all large-scale operations of attack

and defense, as now conducted, depends

largely upon technically trained men. In

fact, many of the national and local engi-

neering societies in this country have com-
mittees at work devising plans whereby the

special knowledge of their members could

be used to its fullest advantage if the United

States should ever be forced to call upon
them for their services. Under present con-

ditions, therefore. General Wood's remarks
carry a direct appeal to the engineering

profession, and his address is here repro-

duced in full:

Was Demands Trained Men

"I sometimes think that people in this

country do not quite understand the real

function of the soldiers and sailors. You
know our business is not to make war. Our
business is to conduct the wars that you
people get us into. Your industry and your
trade, in your struggle for commercial con-

trol—not your individual struggle, but the

struggle of commerce throughout the world
—is the cause, and has been the cause, of

nine out of ten of the wars since history

was written. Soldiers do not make war.
War is made by commerce and trade. Gov-
ernments declare it, and armies have to try

to conduct it and terminate it in the best

poesible way for their own governments.
"If anyone proposed to President Elliott

of the New York, New Haven & Hartford
Railroad to have a million untrained men
take charge of the trains and turn over to

them all the railroads in the country I do
not think that he would expect that they
would be well run, or that they would be
free from collision and all sorts of acci-

dents. And yet, in your entire forgetful-

ness of the military side of your obligation

that condition of unpreparedness has grad-
ually arisen which comes about in all

countries following long periods of develop-

ment, commercial and otherwise, which is

oftentimes very dangerous.

"You know, in the days of our fathers, in

the days of our early presidents, our people

were constantly being warned of the value

of preparedness. And even as conservative

a man as Thomas Jefferson said, in one of

his letters to Monroe, that we must train

and classify all of our male citizens and
make military instruction obligatory in all

our colleges, saying in conclusion: 'Until

we have done this we never shall be safe.'

In other words, he realized the necessity of

preparation. Practically every message of

Washington was full of the same words, and

Adams very tersely said: 'The only way to

maintain peace is to be prepared for war.'

"Those are utterances of men living at

a period when transportation was very

crude and when the means of transport over

sea was slow and difficult, when the weapons

of the people were simple, when the knowl-

edge of them on this side of the water was

rather general, when there were no large

standing armies on the other side. Armies

had to be gathered together and moved with

great slowness and care. Our own people

were skilled, more or less, in the use of

arms, which were very simple. They were

literally made over night. And now you

have a condition, without any reference to

what exists abroad—I am speaking in gen-

eral terms—under which transportation has

divided distance by ten, and preparation has

probably been multiplied many times. The
weapons of war are intricate. It takes a

long time to make them, and a long time to

learn how to use them. So you have on the

the side of the prepared aggressor tre-

mendous advantages—rapidity of approach,

completeness of organization, familiarity

with weapons. You have, on the side of

the unprepared individual, a short time to

get ready, lack of organization, weapons to

be made, and the use of them to be ac-

quired.

Preparedness an Efficiency Measure

"Everything is in favor of the prepared,

and everything against the unprepared,

and it is the part of common sense, and
only small tribute to your intellectual effi-

ciency, to recognize that fact. You don't

need to go into details, but those are the

facts of to-day, and they shoOld be recog-

nized, and we should cultivate in this coun-

try, in the heart of every boy and man, a

sentiment of individual responsibility

towards the State in time of war. There
is a great deal of attention given to the

development of the child and of the man.
Very little is said to him about his soldier

responsibility to the State, and without
the proper sense of soldier responsibility

no State can live, and that is the sentiment
that we want to cultivate in this country.

It is not enough to be willing to do a thing

;

you have got to be prepared to do it effi-

ciently.

"In this age, if there is any one word
that is the foundation of success it is

efficiency. Efficiency in military matters is

infinitely more complex than efficiency in

any civil profession, because it carries

with it not only the handling of intricate

machines, the moying of large numbers of

people, their supplies, their care when they
are sick, the use of all sorts of implements
of destruction, and the use of means of de-

fense against them, but also the study of

mental characteristics of men, the methods
of handling them.

"All the great questions of campaign are
tremendously intricate, and if there is any-
thing in the world that requires thought
beforehand it is the question of prepared-
ness—not preparedness for war; do not
always get that in your head. It is pre-

paredness against war, and insurance for

peace, and it is the best of insurances.

There is no insurance nowadays that is

worth much unless people are prepared

and know what they are going to do. There

is no sentiment in this country for a large

standing army. There is no sentiment for

it in the army itself. There is, however,

a strong sentiment for an intelligent pre-

paredness and the organization of the re-

sources of the country, so that we shall

know what they are, where they are, and

how they shall be used. All that is quite

consistent with our ideas.

Big Army Not Wanted

"We do not want a big army. We want
a small, good, standing army, sufficient for

the peace needs of the nation, and by that

I mean the garrisoning of foreign posses-

sions and the building of great engineering

works like the Panama Canal. Such an
army must be backed by an adequate re-

serve. Ten reserves can be maintained at

the cost of one man with the colors. Our
army is maintained in time of peace at

less than half its war strength. The mobile

army of the United States is only twice

the number of the police force of the city

of New York. The militia is a little

stronger, but it is maintained at half its

strength, without reserves. The reserves

would little more than double it, and these

reserves should, of course, be provided.

"After the regular army and militia on
land come the volunteers. The volunteers

have to be commanded, and a million volun-

teers—and we had a million volunteers at

the end of the Civil War—would require

about 35,000 officers who must be prepared
in advance, and they cannot be developed
over night—not in these days of intricate

weapons.

You also need a strong and adequate
navy, a good one, as good as any in the

world, and back of it the necessary re-

serves of men and material, just as in the

army. Those are the things that the army
and navy, I think, are both working for. I

do not think you have any more conserva-

tive people in your population than the

officers of the army and navy. We know
something of the responsibilities of the

game. Some of you do, and some of you
do not, but we do not want to see the

American people brought into a condition

of war—of which we see no evidence to-

day, but I am speaking of possibilities, and
you must judge the future by the past. We
do not want to see them brought into war
unprepared. It is a false, it is a 'fake'—if

I may use that word—humanity that fails

to recognize facts, and make necessary

preparation. It means the loss of thou-

sands of men, simply because they are not

ready; and preparation, as I have said be-

fore, is the best possible means of averting

trouble. Do not think for a moment that

the people of the world do not know our
exact condition, for they know it to the

last dot.

Swiss System a Model

"Now, we want to develop a certain in-

terest in military matters in the schools

and colleges of this country, and if I were
going to voice the sentiment or the policy

to govern our military affairs, I should say,

look to Switzerland as perhaps the best

example. The policy would be to have the

smallest number of men with the colors;

and the largest possible number of men
leading normal lives, but who have received
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enough training to be reasonably efficient

soldiers when they come to the colors, be-

cause the days of a highly trained military

army are past, absolutely. You must have
highly trained officers, and many of them,

and a good standing army. But the armies

of to-day represent the people of a nation.

And it is a singular thing, as we go back

into the papers of our early presidents, to

find them dwelling constantly on one thing,

the necessity of an efficient and well-

trained militia. What did they mean by
that? They meant men between eighteen

and forty-five years of age, and they hoped
to have them systematically and regularly

trained. In other words, they were think-

ing of a condition not unlike that which
exists in Switzerland to-day, where every

man has had training and is leading the

life of a quiet citizen, but is ready to be

an efficient defender of his country—and it

is a mighty sight better to be an efficient

one than only a ready one.

"Can you men, particularly college men,
look back to your athletic days and con-

ceive of a football season coming on, and
all your men refusing to train for the team,

but all of them saying : We will play when
the other team comes; we have a natural

aptitude; we don't have to train'?

(Laughter.) You have had experience

enough in football to know that that would
be idiotic. Some of us have looked enough
into the history of war to know that that

is a game where we must be ready. People
sometimes say that we will be ready for

war when it comes. That we can be ready
in a minute is just as foolish and infinitely

more dangerous. I want you to get that

idea out of your head.

"We do not want militarism in this

country, but we do want the American
people to wake up, and realize that a logical,

sound system of preparedness should be
inaugurated—one which will be consistent

with our ideas, one which does not mean a
large standing army, but an adequate navy,

an efficient army and excellent militia, both
supported by reserves, and a body of

trained officers who can be assigned to the
volunteers. When you think you have to

raise 35,000 officers you can realize how
very essential it is. The officers of the

regular service are about 3,600 only, and in

the militia only about 7,800, and you cannot
take many away without crippling those

services. You have to prepare an enor-

mous body of officers, and the question is,

how are you going to do it?

Schools Can Co-operate

"We have at schools in this country to

which officers of the United States Army
are detailed some 42,000 students receiv-

ing military instruction. I refer to those
colleges and schools which have been passed
by the War Department, and whose mili-

tary instruction is considered to be reason-
ably satisfactory. We have proposed sev-

eral times to take a number of these
graduates. We ought to take a thousand of

the nine thousand who graduate every year,

and commission them for a year in the
regular service. All of these schools are

of the collegiate class. We should com-
mission these men for a year, and give
them the pay and allowances of a second
lieutenant, which is $2,200—-worth about
$1,750 in money, and the rest in allow-

ances. Then, at the end of the first year's

service, they are commissioned regularly as

United States Reserves, and will serve

until they are thirty-two years of age. You
can also get many men from these college

camps—that is, the university boys taking

a course of military instruction in the

camps. We hope they will take their five

weeks each year. In many universities they

follow courses in military history and art.

The young men who come to these camps
are of most excellent quality. They have
volunteered to pay their own expenses.

They have made records that have com-
pletely surprised our officers. At Burling-

ton last year of the men who shot 63 per

cent qualified as marksmen, and better.

That is a record that is quite remarkable,

and is somewhat more than double the

militia record. It shows what you can do

with intelligent young men. These men
have all been urged to go into the militia.

Militia Needs Support

"The organized militia is with us to stay,

and it is your duty to back it up, and I

think that every man who employs labor,

whether it be skilled or ordinary labor,

should, if a man is a member of the militia,

remember it, and not discriminate against

him. The general policy is to discriminate

against the militiaman. He has all sorts of

obstacles to overcome. The labor unions

are against him and discriminate against

him, and because he has to go away every

summer and take his training in the

militia he is discriminated against by em-

ployers. The militia will be just as good as

you want it to be. We are trying to put a

regular officer with every regiment of

militia, and one with every squadron of

mounted troops, and when we get a few

more officers we shall be able to complete

the assignments in the country.

"We are doing everything we can to start

rifle shooting in the public schools, and to

build up in the schools throughout the

country an interest in military training.

You need not be afraid of it. The little

republic of Switzerland shows no ill results

from this policy. It has a murder rate a
little less than one-eleventh of ours. Mili-

tary training does not seem to have de-

bauched the youth of that country. Aus-
tralia has recently started military train-

ing. The cases of disorder in the juvenile

courts and the criminal list in the higher

courts have markedly decreased. In other

words, military training teaches men that

they have a responsibility to someone. They
learn to know the flag of their country.

They learn to do things promptly and thor-

oughly, and as and when told. It adds to

their economic efficiency. They are better

physically, and they are better morally, as

you will find from looking over the statistics

in nearly all countries, where such training

is in vogue, that the criminal rate is lower.

"I think that if we could ^et established,

eventually, in this country something on the

line of the Swiss system we could maintain
ourselves without undue stress of any sort.

We should have a citizenry really skilled in

the use of arms, ready to defend the coun-

try effectively, and we could do it without

in any way departing from our ideals. And
my personal opinion is that that is the line

on which we must develop. In the mean-
time, we must back up our army and navy
and the militia. We must start this mili-

tary training in the schools. We must have
this body of officers so that if we ever

have the misfortune to become involved in

war we shall at least have enough officers

for the training of the volunteers."

New Automobile Highway-

Ascends Pikes Peak
Construction of 17-Mile Scenic Road 20 Feet Wide

up Mountain from Colorado Springs Is

to Be Finished July 15

LINKING Colorado Springs with the

summit of Pikes Peak, Colorado, 14,109

ft. above sea level, the new 17-mile high-

way, now under construction, will be the

highest automobile route in the world, ac-

cording to the claims of its builders. The
precipitous country traversed makes the

building of the road a difficult task inas-

much as a grade of 10 per cent is not ex-

ceeded. The route will be along the old

carriage road to the summit. The new
highway will be extended to a width of 20

ft., except at bridges, and involves a large

amount of side-hill construction with

numerous retaining walls of dry rubble

masonry. The accompanying map shows

the tortuous course followed. At many
gulleys and ravines Armco metal culverts,

with concrete aprons where the ground is

,i; Colorado
Colorado (Fi= Springs

THROUGH THE PRECIPITOUS COUNTRY A GRADE OF 10 PER CENT IS NOT EXCEEDED BY THE NEW PIKES PEAK ROUTE
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soft, will be used. Large depressions will

be crossed by concrete bridges.

As the scenic features will be the impor-
tant inducement for automobilists who use
the route, there will be provided large

turnout or view stations. According to in-

formation received from R. Hardesty, Pres-
ident of the iron culvert and tank manufac-
turing company in Denver which bears his

name, a large force of men and teams is

now at work on the project and it is planned
to open the route to traffic on July 15. The
Pikes Peak Auto Highway Company is pro-

moting the construction and A. G. Allan is

chief engineer.

Compares Costs of Bridges for

Grade-Crossing Elimination
C. N. Bainbridge, Before Western Society of Engi-

neers, Gives Estimates for Various Types of

Under and Over Crossings

DISCUSSING in a paper presented June
14 before the bridge and structural sec-

tion of the Western Society of Engineers
the broad questions of the general manner of

eliminating grade crossings—whether to

carr>- the streets under or over the tracks,

and the types of bridges to use—C. N.
Bainbridge, office engineer of the Chicago,
Milwaukee & St. Paul Railway, presented
approximate costs of various types of
bridge structures for 60, 66 and 80-ft.

All track-elevation bridges are two-track

structures designed for Cooper's E-50 load-

ing, with center girders, and track and

girders 13 ft. on centers. The floor depths

are 3 ft. 6 in. for the steel bridges and

3 ft. 10 in. for the concrete. The steel

bridges are figured with I-beam and con-

crete-slab floors. The abutments and pier

footings are figured on the basis that the

foundation is good for from 2 to 2V2 tons

per square foot. The overhead bridges are

designed for a 24-ton concentrated load on

two axles of 5-ft. gage, 10 ft. on centers,

and two 40-ton street cars, together with

150 lb. per square foot on the remainder of

the bridge. The clearances are 20 ft. above

top of rail. The floor depths are given in

Table 4.

Costs

Table 2 gives the estimated costs for the

track-elevation bridges. No account is

taken of the additional cost chargeable to

the concrete structure due to the difference

in thickness of floors, nor on the other

hand to the additional cost of maintenance

of the steel bridges. These amounts, Mr.

Bainbridge pointed out, would vary and
would tend to offset each other. Paving and
sidewalks are figured for an assumed right

of way of 100 ft. Rails, ties, ballast and
drainage of subways are excluded, as com-
mon to all.

Table 3 gives the estimated costs for
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Streets. The five accompanying tables have
been compiled from more detailed informa-
tion given by Mr. Bainbridge in his paper,

and notes from his discussion of the ad-

vantages and disadvantages of the different

tjrpes are also here presented.

Types

Table 1 indicates the type of bridge and
the general dimensions for different cases.
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the street bridges, where the streets are
carried over the railroad. The quantities
in each structure were given by Mr. Bain-
bridge, but space does not permit their pub-
lication here. The unit prices assumed for
the estimate in Tables 2 and 3 are given in
Table 5.

Advantages of the Different Types

Considering the different types of track-
elevation bridges, Mr. Bainbridge pointed
out that it is desirable to (1) keep the floor

of the bridge as thin as possible; (2) avoid
any projections above the top of rail which
might be a menace to safety, and (3) select
a type which can be readily altered to
provide for additional tracks. All of the
types lend themselves to the first qualifica-
tion. Bridges of types A, B and C fail in
part as to both the second and the third.
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Backall
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Concrete
Abutments, plain

Abutments, reinforced

Pier and column footings } cubic yard

Columns, type D, concrete

Columns, types F, concrete

Floors, steel railroad bridges

Slabs, type D, concrete

Slabs, types E, steel

Floois, types E2 and E3,

concrete, and types F
Waterproofing squarefoot

Structural ateel

Types A-D PO"™
Types E-F ,.

pound
Falsework linear foot

Paving, not on bridges square yard

Paving on biidges square yard

Concrete sidewalk, not on bridges square foot

Concrete sidewalk on bridges square foot

Hand-rail, steel bridges linear foot

Hand-rail, concrete bridges bnear foot

Engineering and con ingencies per cent

but D, on account of the short spans, meets

them more fully. Types B and D have the

objectionable feature of obstructing the

center of the roadway.

For street bridges, with the tracks de-

pressed, it is desirable to (1) keep the

floors as thin as possible, (2) avoid any
obstructions between tracks, and (3) select

a type which can be readily altered to pro-

vide for additional tracks. Type E lends

itself to the first condition, but usually not

as well as type F. It fulfils the second but

fails in the third. Type F, on the other

hand, fulfils the third while failing to some
extent in the second.

From an examination of the estimates,

stated Mr. Bainbridge, it can be seen that

for a two-track or three-track proposition

there is little to choose between the cost of

bridges for track elevation and those for

track depression. Concrete bridges of types

D and E are respectively the cheapest types.

As the number of tracks increases, however,

type F gains the advantage over type E. If

the distance between bridges is great this

may be more than offset by the extra width

of cut due to the wide track centers. In

bridges of type E from $20 to $30 per

linear foot, aside from the reduced grading,

concrete, paving, etc., due to decreasing the

floor depth 1 ft., can be saved by using the

center girder.

Rough Comparative Costs for surface,

elevated and subway lines were given re-

cently by Prof. George F. Swain in a dis-

cussion of rapid-transit problems in cities

before the Engineers' Society of Western
Pennsylvania. Single-track surface line,

exclusive of equipment, costs about $50,000,

while the cost of a single-track elevated

line, exclusive of equipment, is about

$250,000. Suubway costs are so variable

that no accurate figures can be given;

$1,000,000 per mile for single-track, exclu-

sive of equipment and damages, or $2,000,-

000 per mile for double-track may, he

thinks, be as fair a single figure as can be

given. The figure may, however, he points

out, be very misleading. The Washington
Street subway in Boston, which he thinks

is probably the most expensive subway in

the world per mile, cost $6,916,000 per mile,

including property takings, or $5,103,000

excluding them. For a single exit and
entrance stairway in private property

$215,000 was paid, and for another en-

trance to the same station an entire build-

ing was bought at a cost of $630,000, and
subsequently sold for $587,500.
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FIG. 3.—SANDSTONE OF QUARTZ GRAINS AND
IRON OXIDE CEMENT

Magnification, 50 diameters.

FIG. 4.—CLAY CEMENT SAND GRAIN IN DE-

FECTIVE CONCRETE

Magnification, 20 diameters.

FIG. 5.—TRAP BOCK, SHOWING INTERLACED
CRYSTALLINE MINERALS

Magnification, 50 diameters.

Safe Concrete Demands Knowledge of Nature of Sands
Second of a Series of Three Articles Discusses Origin and Structure of Grain and the Value

of Tests for Detecting Impurities Which Impair the Strength of the Finished Concrete

By CLOYD M. CHAPMAN, Engineer of Tests, Westinghouse Church Kerr Bb Company, New York,

and NATHAN C. JOHNSON, Consulting Concrete Engineer, New York

Copyright 1915 b.v Cloyd M. Chapman and Nathan C. Johnson

IN the preceding article of this series, the

value of sand-testing in concrete work
was considered specifically from the money-
saving side. In this article the necessity

for such tests from the standpoint of secur-

ing concrete of a definite quality and of pre-

venting loss through failure will be demon-
strated. In the third and final article the

tests themselves and advantageous methods
of securing the benefits desired will be dis-

cussed. Any seeming digression from di-

rect results will be occasioned by this se-

quence of topics.

It is probable that no one factor influenc-

ing the quality of concrete is more import-

ant than the sand used, both in its char-

acter and in its quantity. A moment's
consideration must demonstrate that this is

true, for not only is about one-third of the

total volume of concrete customarily com-
posed of this material, but this one-third

volume is made up of millions of small par-

ticles or grains, each of which must be
thoroughly coated with cement and tied

in to its neighbors.

Three Requisites for Sand

In order that these millions of grains
may be coherent, a number of qualifications

required of them individually and collect-

ively demand attention. First, in order
that the cement may properly attach to the
grains, each grain must be clean—there

must be no coating such as would prevent
adherence of the cement. Second, since each
of these grains makes up a portion of the
mass, each of them, whether large or small,

must bear a portion of the total load im-
posed on the concrete; and to bear this in-

dividual burden they must be structurally

strong. Third, in order that this load may
be distributed among as many grains as pos-
sible, so that the load impo.sed on each
shall not be beyond its ability to sustain,
and also in order that an undue quantity
of cement shall not be required, the grains
should be graded in size, so that the
medium-sized grains may fill between the
large grains, the small grains fill between

the medium grains, and the fine grains

fill between the small grains.. If the

grains are all of one size they will lie as

would a pile of large cannon balls, with

wide spaces between, which would have to

be filled with expensive cement. This is but

another way of saying that the mass should

be as dense as possible.

Danger in Dirty Sand

Since most sands are inert, or chemically

inactive so far as their use in concrete is

concerned, their value is dependent, not

upon their chemical, but upon their phys-

ical condition. This physical condition it is

sought to determine by sand tests. For in-

stance, it is desired to know if a sand is

dirty, since dirtiness may cause the con-

crete to be an incoherent, crumbly powder.

It may be thought that dirtiness should

be easy of detection by simple visual means,

but often the "dirtiness" on sands is clear,

transparent and invisible, the dirt, in such

a case, being "matter out of place"—a film

of organic matter. Or, if the sand grain

is of poor quality, weak, faulty, and unable

to sustain its share of load, its condition

can be ascertained only by proper tests

made not upon one, but upon some tens or

hundreds of thousands of grains, which are

so chosen by proper means as to be repre-

sentative of the lot it is proposed to use.

Since, therefore, sands are so important

in these several ways to the quality of con-

crete it will add both to the interest of the

subject and to an understanding of their

behav^ior to review their origin and make-up.

Sand, Silt and Clay

All sands are derived from the disinte-

gration and decomposition of natural rock

of various kinds. The term "sand" relates

to size of grain of this broken-down ma-
terial, and not to mineral composition, but

the prevailing kinds are composed of the

harder varieties of rock minerals, since the

softer ones tend to break up by weather-

ing, disintegration and decomposition into

finer particles, which may be classed either

as "silt," or as "clay." To adopt the
classification of the U. S. Bureau of Soils,

"sand" is composed of such disintegrated-
rock particles as have a diameter of from
2 to 0.5 mm.; "silt" is of such particles as
have a diameter of from 0.5 to 0.005 mm.;
and "clay" such particles as have a diam-
eter of less than 0.005 mm. It is evident
that this classification is of importance to
the concrete user, for sands are often re-

jected on the grounds that they contain an
undue percentage of either one or the other
of these two latter materials. But if these
particles are of the same mineral conip^-
sition and differ only in size why should
their presence in sand cause its rejection?
The importance of tests in demonstrating
this point will be shown in the later course
of this paper.

From the earliest ages the formation of
sands, silt and clay has been going on
through the breaking down of rocks. The
changes involved are in part physical and
in part chemical. All changes produced at
or near the surface by atmospheric agents,
which result in more or less complete dis-

integration and decomposition, are classed

under the general term of "weathering."
The action of physical agents alone, which
results in the rock breaking down into

smaller particles without destroying its

identity, is termed "disintegration." On
the other hand, the action of chemical agents
destroys the identity of the 'minerals by the
formation of new compounds, and this latter

process is known as "decomposition." Silt

and clay generally result from decomposi-
tion; and as such chemical change has al-

tered the character of the material, usually

to its detriment so far as concrete purposes
are concerned, that is one reason, but not

the only reason, against their presence in

concrete sand.

Agents of Disintegration

Sands, however, result mainly from the

physical process of disintegration, so that

this process alone will here be considered

specifically. The principal physical or me-
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chanical agents involved are (I) tempera-
ture changes, (.2) mechanical abrasion, and
(3) growing organisms. The first agent
acts through unequal expansion and con-

traction of the component minerals and
the expansive action of frost, repeated by
alternate freezing and thawing. The sec-

ond agent is one of the most important and
acts through the blowing of winds and the

flow of waters, concurrently with other

agents noted above. The third agent acts

through the penetration of roots into fis-

sures, and through the retention of mois-

ture by the plant growth, with promotion

of the solvent action of water.

Since sands are of a size to retain and
partake of the nature and properties of the

parent rock, their structure should be iden-

tified with the structures of such rocks ; and
their strength and fitness for use in con-

crete may be judged with more or less ac-

curacy from a consideration of the struc-

tures and strengths of those rocks known
to be suitable for concrete work.

Because of its hardness, resistance to

chemical agents and abundance, quartz or

silica is the commonest mineral in sand.

There are few rocks which do not contain

silica in greater or lesser quantities. Other

minerals, such as feldspar, mica, etc., be-

cause of their lesser resistance, are more
readily decomposed by the action of the

elements, and by reason of their resultant

fine state of subdivision, have been removed
by wind and water, so that the quartz crys-

tals remain as the most evident survivors

of the parent rock.

Cementing Materials in Stone

A simple and illustrative example of a

rock from which quartz sand may be de-

rived is sandstone. This stone is built

up almost wholly of quartz grains, cemented
together by iron oxide, silica, calcium car-

bonate, or clay, and on the nature of the

cementing material depends the strength

and hardne.ss of the stone. The structure

of a hard sandstone is shown in Fig. 3. In

this stone the cementing material is iron

oxide. Under certain conditions of use

a fragment of sandstone, such as would be
represented by a large sand grain, might be
unfit as a material for concrete. Such a con-

dition would be represented by subjecting

concrete containing such sand to extremes
of heat, as in a fire. Under like conditions

it would be expected that a large fragment
of the same stone would break up, or "spall,"

and it is actually found that some sand

grains repeat in miniature the behavior of

the larger pieces of stone, the disintegration

being due to the transformation of the iron

oxide cementing material from the ferric to

the ferrous state, with increase of volume.

Such a condition of heat is, of course, un-

usual and extreme and would not prejudice

the use of such sand for most purposes.

If the cementing material of a sand-

stone sand grain be calcium carbonate it

may be dissolved by natural waters, since

such waters contain an appreciable per-

centage of carbon dioxide, or carbonic acid

gas. Such a sand, therefore, would be un-

suited for use in a water-storage reservoir,

or in drainage tile, or in aqueducts of any

kind, or in other constructions which are

designed to be impermeable to water. It is

not improbable that some structures which

show an increasing permeability to water

owe their condition to the use of a sand of

this character. Fortunately, this calcium

carbonate cement in sand is easy of detec-

tion by adding a drop of muriatic acid and

noting effervescence, or the lack of it.

Clay cement in a sandstone sand is quite

undesirable. It is frequently the case that

FIG. 6.
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magnesian limestone, showing
COAB8E INTERLACED CRYSTALS

Ma«rniflcatlon, iiO <Sia.meien.

FIG. 7.—GRANITE, SHOWING MICA, QUARTZ
AND FELDSPAR

Magnification, 50 diameters.

a sand thought to be quite perfect for use
in concrete, by reason of its whiteness and
good grading in size, is in reality quite

dangerous. Clay is not a strong cement,
and a sand of which the particles are built

up with this cementing material is readily

crushed. This is especially true in concrete,

for the clay readily absorbs water and be-

comes a soft paste, leaving the component
sand grains loose and without contact with
the Portland cement save at the outer sur-

faces of the outside particles. This, of
course, weakens the concrete seriously, if

all the sand is of this same general char-
acter. An example of such a clay-cemented
sand grain is shown in Fig. 4. This sand
grain lies in a specimen of an actual con-

crete which proyed faulty in use.

Trap rock, or diabase, is one of the best

aggregates for use in concrete. This rock,

as can be seen from Fig. 5, is a hetero-

geneous arrangement of various crystalline

minerals; and it derives its high strength
from the strength of its components and
their close interlacing. Although highly re-

sistant to weathering, trap rock does disin-

tegrate. It would be difficult in most cases
to trace the origin of a sand directly to
trap rock, yet it is not improbable that
many beds owe a large part of their content
to its constituent minerals. Artificial sands
made by crushing trap are rarely used be-

FIG. 8.—FOSSILIFEROUS limestone, SHOWING
LONGITUDINAL AND TRANSVERSE SEC-

TIONS OF CRINOID STEMS

cause of the difficulty of their manufacture.

Limestone is another material well liked

as concrete aggregate and it, too, derives

its strength from the close interlacing of

crystals, as can be seen from Fig. 6. Lime-

stone, however, is one of the most soluble

of rocks, the extent of solution by natural

water, acting in conjunction with other

weathering agents, frequently being 99 per

cent of the total rock mass affected. Calcic

limestones weather more readily than mag-
nesian limestones, and when the latter are

of coarsely crystalline te.xture, as in Fig. 6,

the rock weathers through granulation, pro-

ducing at the base of slopes a heap of dolo-

mitic (magnesian limestone) sand.

Some limestones have mica as an objec-

tionable impurity. This is also a constituent

of granites and many sandstones, gneisses

and marbles. The use of screenings or of

natural sands derived from rocks of this

character is to be avoided, for mica in excess

of 2 per cent not only weakens concrete by
reason of its own low mechanical strength,

but its laminated scaly structure further ad-

mits and promotes the entrance of percolat-

ing and salt-bearing waters into the mass,

with oftentimes crystallization of the prim-

ary, or of derived salts and consequent disin-

tegration of the concrete. (See Johnson, En-

gineering Record, Feb. 6, 1915.) A better

idea than is perhaps given by a mental pic-

ture alone, as to the laminated character

of rocks and sands containing mica may
be had from a study of the structure of

granite, as shown in Fig. 7.

All Sands Not of Mineral Origin

Not all sands, however, are composed of

mineral grains, as are those previously men-
tioned. It is not infrequently the case that

the rock from which they came has been

formed by the fossilizing, or partial fossil-

izing, of minute prehistoric shells. A sec-

tion of limestone, built up in this way, is

shown in Fig. 8 (from "Engineering Ge-

ology," by Ries and Watson). Other rocks

contain like fossil materials, in combination
with quartz grains and cementing material,

as in fossiliferous sandstone. In many sands

derived from such rocks the structure of the

shell is so perfectly preserved that the fos-

sils retain their hollow structure and, fur-

ther, are easily decomposed by agents which
either reach them before their incorporation

in the concrete, or afterward, by dissolving

out the softer portions. The use of such a

sand, therefore, is not advisable in concrete

which is intended to be impervious to water,

or to possess a high strength.
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FIG. 9.—FOSSIL-BEARING SANDSTONE, SHOW-

I

ING FORMATION OF PORES FORMED BY
; DECOMPOSITION AND SOLUTION OF

SHELLS IN FAILED RESERVOIR

CONCRETE

Magnification, 20 diameters.

An example of such a concrete, which
failed in use, is shown in Fig. 9 at a magni-
fication of 20 diameters. Each of the dark

spots in this photograph is a hole, each

actual diameter being one-twentieth of the

size shown. It is evident that if the sec-

tion shown in this photograph is typical,

percolation must proceed at a constantly

increasing rate through the millions of

holes thus present initially and constantly

augmented in size through the removal of

material by solution. The concrete, there-

fore, must be constantly weakened in an

increasing degree through the substitution

of hollow spaces for solid material. Fur-

ther, in situations where the entrant water

would hold in solution salts capable of crys-

tallizing, as before noted in the case of

mica sands, disintegration of the concrete

by this means, as well as disruption by the

action of the same water freezing in these

pores in cold weather, is extensively aided.

Carbonaceous Impurities

Sands containing carbonaceous matter,

such as coal, should also be subject to rigid

examination. Such impurities generally

carry with them a greater or less percentage

of sulphur which, by decomposition and oxi-

dation in the presence of water, may have

a direct disintegrating action on the cement
of concrete. In addition, the carbonaceous
matters are structurally weak, so that the

strength value of the concrete composed of

them is considerably lowered. It is not in-

frequent to find such adulterants in sands

lying in and along rivers tributary to coal-

bearing regions, but their detection is

usually easy by visual means.
In this particular study of sands the cen-

tral thought has been to demonstrate the

very real necessity for the testing of sands
on the ground that their properties, struc-

turally, must control the quality of the con-

crete produced. What has been said in re-

gard to sand applies equally to the large

aggregate—the stone. It is held, however,
that of the two materials, it is more im-

portant to test the sand, for sand is a

loose, incoherent material which it is sought
to consolidate by mixing with cement, while

each of the stones is a naturally consoli-

dated dense material, the pieces of which
are far less in number than the particles

of sand—for even a small piece of the large

aggregate would contain in ideal relation

and compactness many thousands of the
particles of sand. Further, and of almost
paramount importance, by its very looseness

and incoherency, and also by the extensive
surface presented by the total of the indi-

vidual surfaces of all of the millions of

sand particles in a cubic yard, it is evident
that sand is capable of retaining upon and
between its individual grains appreciable
quantities of various impurities, which may
have a most pronounced effect upon the

quality of concrete. Contrasted with sand
the retention of like impurities by the
larga aggregate, both because of its rela-

tively small surface and because of the man-
ner of its production, is almost negligible.

Organic Impurities

It must be evident from what has been
said as to the manner of the formatioii o^

sands, by the surface weathering of rocks,

that rarely, if ever, are the sand deposits

from which material for concrete is ob-

tained on the site of the original rock. From
the nature of the deposit, usually in deep
stratified layers, it is evident that some
agent has transported them from their orig-

inal site to the place where they are found.

Wind action may have played a part, but

the more important action, particularly from
the standpoint of contained impurities in

the sand, was that of ancient streams and
glaciers. Indeed, it is quite possible to

trace in some deposits the form of the

wave which lapped the prehistoric shore

as in Fig. 10. Since this is so, and
since the water which took the sand

grains from the rock site where they

first were formed must also have car-

ried with it other materials as well, many
of which were undoubtedly of an organic

origin, it is reasonable to look for traces

of such organic substances in the sand

deposit. Further, and also more probably

the direct cause of their presence, since the

passage of the ages would in all likelihood

have decomposed the original substances,

the percolation through the sand of ground
and surface waters holding like substances

in suspension or solution, with deposition

of films, such as of tannic acid, around the

grains, is to be expected in some localities,

for sand is especially adapted to encourage

such percolation, and water takes the path

of least resistance.

Special stress is laid on this particular

impurity of sands, since it is one of the

most obscure and ordinarily the most diffi-

cult of detection. Further, it is one of the

most pernicious in effect, for a sand which
may seem as clean and as white as might
be desired, may contain a sufficient amount
of such an impurity as to prevent the set-

ting of the cement. Cases, such as this is,

are of not infrequent occurrence. The exact

chemical reactions with the cement are not

known, but enough is known of their effect

to make guarding against them of the

utmost importance. It is unpleasant, to say

the least, for a contractor to use, in all

good faith, a sand of this kind in consider-

able quantities before discovering that the

concrete will not harden. It is also quite

likely, unless tests are previously made, that

before the impurity is detected he will have

contracted for large quantities of this same
sand, so that considerable financial loss will

be occasioned both directly and indirectly.

Nor can fault be found with the inspector

for rejecting the sand and the work, for

even if the concrete sets up at all, it would

be manifestly unsafe to subject the struc-

ture to strain.

The right and safe course to pursue is to

insure at the outset that the sand is of

proper quality, free from such impurities,

and to guard against their introduction dur-

ing the course of the work. Nor is this

later introduction an impossibility. The
Jiauling of sand in manure-wagons, with the

retention of small quantities of manure, has

happened more than once. The use of

water contaminated by animal refuse or

urine, or stable or barn-yard drainage may
be equally productive of bad results. These
latter are in the province of field precau-

tions rather than of the testing of sands

with which this article particularly deals.

They are, however, related to the testing

for organic impurities as illustrations of

like actions on the concrete. (See also J.

R. Freeman, Engineering News, July, 1912.)

It is evident, therefore, that all sand is

not good sand, fitted for general use in all

concrete, any more than shale can be used

where granite is required, or that granite

be used where shale is desirable. Sand is

not necessarily a simple, hard substance, of

immeasurable and certain endurance, but on

the contrary, is frequently a composite ar-

rangement of various substances which may
or may not be enduring, according to the

use in which they are to be employed. The
desire of every contractor should be to give

as good a product as the price he receives

will permit, and the question of substituting

a sand of suitable characteristics for one

more cheaply obtainable must, under many
cases of competitive bidding, force him to

forget quality in favor of cost. This ex-

planation as to the behavior of sands is not,

therefore, addressed solely to the contractor,

but to the owner, architect and engineer

who ask for bids. If they desire to sub-

ordinate advantages of permanence to some
slight saving in first cost, the contractor

is almost helpless, but it is believed that

before long—a time proportionately short

as knowledge in regard to concrete and the

factors affecting it becomes accurate and

general—there will be a change in view-

point, such that proper quality will be a

first and foremost consideration.

The primary function of sand tests is

to render possible good concrete. First

cost should be a secondary consideration.

The possibility of making large savings in

cost of materials is most frequent in those

cases in which the contractor has available

a variety of materials at varying prices

and of different qualities. In such in-

stances it is possible by means of properly

conducted tests to choose a sand, or com-
bination of sands, at low price, which will

I t
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FIG. 10.—WAVE FORMS IN STRATIFIED

SAND BANK
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give superior results. It may happen,
however, that tests will show that the sand
which is cheapest is of such poor quality as
to prohibit its use, either alone or in com-
bination. But even though such tests may
result in the condemnation of the cheaper
material, they will insure a better quality

of finished product, which, after all, is the
real object of all tests of materials of
engineering.

"Sharp" Sand no Quality Guarantee

A word should here be said in regard to

the requirement of many specifications that
sand shall be "sharp." It is difikult to

trace the origin, or to define the exact mean-
ing of this word. If it means that the
grains shall be angular it is evident from
what has been said in regard to the action

of water in transporting sand, with the in-

evitable attrition attendant, that all natural

sands must be more or less rounded of

grain. It was perhaps the idea originally

that angularity would result in closer com-
pacting of grains, or that a greater number
of facets would be presented for the ad-

herence of cement. It has, however, time
and again been proved that angularity of

grain is no advantage and that rounded
grains make as strong, if not a stronger
mortar or concrete than do angular grains.

It is also significant as to the value of this

point that no two persons, even those who
lay stress upon it, are agreed as to the

meaning of the term "sharp," yet in spite

of all that has been written and said on
the subject the requirement constantly re-

curs and is as dear to the heart of the speci-

fication-writer as are Latin labels, survivals

of the ancient times, to the druggist of

today. A requirement which is without
positive benefit, which is unenforcible,

which is capable of many interpretations

and which may work hardship, or injury,

or both, is better omitted.

If, however, the original idea were to

produce a more dense concrete through the
closer compacting of angular grains, the
idea was of value, even though premised
upon incorrect assumptions. The impor-
tance of grading sand grains, so that the
smaller sizes shall progressively fill the
spaces between the larger, cannot be exag-
gerated. The ideal aimed at in making con-

crete is to produce a substance approximat-
ing the density and strength of natural

stone, which, as has been seen from the
structure-photographs presented in this

paper, is natural concrete. But in the for-

mation of this natural concrete forces such
as pressure (in sandstones and the like) and
crystallizations (as in limestone and trap
rock) and fusion (as in granites and trap
rock) not available in the making of arti-

ficial concretes, have aided in the consoli-

dation. The only means at hand in concrete
as made by man is to so grade the ma-
terials as to form as dense a mass as

possible.

Best Criterion Density of Mix

One criterion, although not an absolute
standard, of such grading, already re-

ferred to, is Fuller's curve, and this is

known to give good results. It has also

been .stated that filling the inter-grain
.spaces by smaller grains of cheap, strong,

inert material would cut down the amount
of cement necessary to be used. This has a
further advantage in that it makes possible

the thinning of the cement layers to a de-

gree greater than would be the case with
an ungraded material, with resultant in-

crease in strength, since cement is inher-

ently weaker and more uncertain in struc-

ture than the usual aggregate. These points

will be enlarged upon somewhat in the third

paper of this series.

But in thus grading the fine aggregate
there is a limit of subdivision which should

not be exceeded. Silt and clay have been

stated to be materials of like mineral origin

with sand, but varying in degrees of fine-

ness. It is evident from a moment's con-

sideration that if the grading is carried

down to a point such as to include particles

of a fineness equal to that of these ma-
terials the size of the cement particles them-
selves will be approximated by these inert

materials, so that there will necessarily be

considerable difficulty in properly coating
each of these fine grains with the cement,
since the reaction of cement and water is

a slow process, not producing a covering
paste, or glue, except after a considerable

interval of time. "There is also an added
difficulty involved in their use, in that these

very fine, inert materials, when wetted,

tend to bind closely together, thus pre-

venting the access of cement to them, so

that in one way and another they form an
uncemented nodule in the concrete with con-
sequent detriment. And last, but not least,

it is especially difficult to be sure that such
fine materials are not contaminated by or-

ganic matter. It is this contamination
which is meant by the term "loam," and its

dangers to concrete have been set forth in

the discussion on the effects of organic
matter. For all of these reasons, therefore,

the presence of silt or clay in concrete is

to be regarded at least with suspicion.

It is believed that from the foregoing,
the propriety and constructional value of
testing sands for use in concrete will be
granted by all. The means of deriving bene-
fit from such tests is perhaps not so evi-

dent. The first difficulty that presents
itself is the nature and performance of the
necessary tests. The second is the interpre-
tation of the results when obtained. The
third is their utilization. These matters
will be treated at length and suggestions
made for advanced yet simple procedure in

the next article of the series.

Salt Lake, the engineers making the esti-

mate having full advantage of all facts

visible at the site. When the estimate was
totaled, Mr. Holbrook stated, it would have

been necessary to add 33 1/3 per cent for

contingencies to bring the figure up to the

actual cost.

Some Actual Railroad Contingencies

and What They Cost

IN SUPPORT of the railroads' contention
at the recent valuation conference in

Washington that a liberal allowance should
be made for contingencies, E. Holbrook,
special engineer on valuation for the Union
Pacific and Southern Pacific systems, gave
some actual instances where unforeseeable
circumstances had made actual costs far ex-
ceed the estimates. A bridge estimated to
cost $21,000 did co.st $32,000, because a
flood washed out a bulkhead protecting some
of the masonry. A pipe line estimated at
$6600 cost $8300, because delays put the
completion of the work over into the win-
ter. Because of a bad slide a change of
grade cost $12,000 instead of $7100. Storms
and washouts ran the cost of a railroad
yard up from the estimate of $41,500 to an
actual figure of $66,700. Excessive water
made a tunnel cost $23,000 instead of the
$16,700 anticipated. In terms of the total
estimated costs these excesses were respec-
tively 52, 26, 69, 61 and 38 per cent.
To get further light on the subject of con-

tingencies Mr. Holbrook had an estimate
made of the cost of the Lucin cutoff of the
Southern Pacific Company across Great

Grub Hoes Clear Seattle Gutters

FOR the first time in his official experi-

ence, Charles R. Case, superintendent

of streets of Seattle, has directed the use

of grub hoes to clean a down-town busi-

ness street. Merchants on Second Avenue,

between Madison and Seneca, where creo-

PITCH accumulation IN SEATTLE GUTTER3
REMOVED BY GRUB HOES

soted wood-block paving was laid a year ago,

insisted that the street be given more at-

tention than the ordinary water treatment,

which would not move the accumulation of

pitch and creosote which filled both gutters.

Present-Day Concentration of Busi-

ness in a small area, stated Prof. George
F. Swain recently to the Engineers' So-

ciety of Western Pennsylvania in discuss-

ing rapid-transit problems in cities, is due
to three engineering developments of the

last few years, namely, the skyscraper, the

elevator and the telephone. While the de-

velopment of steel-frame construction for

high buildings is what has made concentra-

tion of business possible, skyscrapers them-
selves, he pointed out, would not be
practicable without the elevator and the
telephone. He cited an investigation made
a few years ago by the American Telephone
Company as to the relation of the telephone
to one of the skyscrapers in New York City.

It was found that if all the messages trans-

mitted by telephone to and from the build-

ing had to be carried by messengers the

entire area of the building would be re-

quired for elevators.
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Floods Top Unfinished Dam

—

Green Concrete Uninjured
Work Three Days Old on California Structure

Survives Floods Which Submerge Crest

Under 514 Feet of Water

By CYRIL WIGMORE
Construction Engineer, Crags Land Company,

Los Angeles

ASMALL concrete dam recently built

near Los Angeles, Cal., was about four-

fifths completed when heavy rains caused

a flood stage in the stream, which drove

the construction gang from the work and

submerged the green concrete on the dam
to a depth of 51,2 ft. After the high water

subsided, the dam was found to be intact,

forms were restored, and the structure was
completed and accepted.

The work was begun in December, 1912,

when the writer was called upon to super-

vise the design and construction of a con-

crete dam to be built for the Crags Land
Company, of Los Angeles, Cal. The site

selected was on Triunfo Creek, about 5

miles from Calabasas, Los Angeles County,

where a dam 50 ft. high would form an

artificial lake and reservoir a mile long,

with a capacity of approximately 400 acre-

ft. The original design was a gravity sec-

tion, but after inspection of the site it de-

veloped that the location was suitable for

an arch dam and that money could be saved

by adopting this type of construction.

Design Details

The design finally approved provides for

a simple arch structure with a radius of

287.9 ft. and a total length on top of 149

ft. The spillway is 100 ft. in length, with
parapets on either end 5 ft. higher

than the spillway crest, and pilasters

spaced 121/2 ft. apart in the spill-

way for the purpose of carrying a remov-
able plank walk across the dam. The
maximum height from bedrock to spillway

is 46 ft., the top width of the parapet wall

is 2% ft., the batter of the upstream face

is 48 on 1 and the batter of the downstream
face is 4 on 1, making the average thick-

ness at the base 16 ft. On the upstream
face %-in. reinforcing bars were used for

temperature stress only.

Good sand and gravel were at hand in

the reservoir basin and the proportion of

concrete determined upon was 1:3:6, with
a 6-in. facing on the upper and lower faces

of 1 :2 :4. Plums, consisting of washed
boulders from the creek bed, were used up
to 25 per cent of the volume until the spill-

way height was reached. Bedrock and side

walls, which were of hard, igneous rock,

were blasted to a depth of 2 ft. and test

holes were drilled to a depth of 8 to 10 ft.

farther showing sound rock all the way.

Flood Fills Reservoir

Concreting was started in January, 1913,

and continued until Feb. 23, and at this

time the dam had reached

a height of 39 ft. from bed- ^Vl«-
rock. A steady rain started

on Feb. 22, and work
stopped on the next day.

On the morning of Feb.

24 the heavy flood had
filled the reservoir basin

and was flowing 51/2 ft.

deep over the dam. from
bank to bank. It car-

ried away the forms
and bent over the

temperature reinforc-

ing rods which pro-

jected about 6 ft.

above the concrete.

time the reservoir has remained full. In

1914 three successive floods passed over

the dam, the maximum height recorded

over the spillway being 10% ft., or 5'/^ ft.

over the parapet walls.

\* /6'S'- ..

THE DAM IS ARCHED IN PLAN

After the water had subsided, however,

it was found that not more than 2 in. of

concrete was washed off the top of the

dam and even that immediately surround-
ing the rods where they had been bent

down was not disturbed for a depth of

more than 6 in. At this time the oldest

concrete in the dam had been in place only

seven weeks, and the upper 4 ft. was not

more than three days old.

Three days later, after the flood had
subsided, work was resumed and the dam
was completed in March, 1913. The bot-

tom sluice was then closed and since that

WATER SUBMERGES DAM CREST SVs FEET AS FLOOD RECEDES AFTER CARRYING AWAY FOOT-

BRIDGE BETWEEN PARAPETS

Keject Untried Sewage Treat-

ment Methods for Decatur
Langdon Pearse and S. A. Greeley Characterize

Activated Sludge Process as Yet Too Sensitive

for Dependable Operation

REFINEMENTS of sewage treatment

in the next ten years will probably be

secured largely by the most careful opera-

tion under skilled specialists, according to

a report on the sewerage problem in Deca-

tur, 111., by Langdon Pearse and S. A.

Greeley. This statement was made in the

discussion of the possibilities of new
processes and in the conclusions that there

is no valid reason at the present time to

advise delay in the program because of

immediate or future developments in the

art of disposal. , Further comment is as fol-

lows: The principles of treatment are well

established and the method of execution

definite. What the city requires is a sub-

stantial working plant of demonstrated eflS-

ciency beyond the zone of experiment, with

sufficient flexibility to operate with a mini-

mum of efficiency.

Newer Processes Characterized

Electrolytic processes are unsatisfactory

at present and of uncertain value, being
essentially producers of chemical reactions

which can be carried out better and more
cheaply in other ways. Their chief claim
is sterilization, which is accomplished far

more cheaply by the use of chloride of lime.

Of the other processes "activated" sludge is

the newest as well as the most experimental
and untried.

For Decatur conditions an ideal plant for

the domestic sewage consists of coarse

screens, a grit chamber, settling tanks of

the double-deck or Imhoff type, sprinkling

filters, secondary settling basins and sludge

drying beds. A certain flexibility of con-

trol is desirable, which is obtained by the

use of several units. For the handling of

storm flows auxiliary storm-water settling

basins may be helpful.

The removal of coarse material by bar
screens, followed by the deposition of de-

tritus in grit chambers, the settling of sus-

pended matter and the digestion of the

sludge in double-deck tanks, the oxidation

of the settled liquid in sprinkling filters are

all processes of definite tried value, and the

apparatus now available for such purposes

has a distinct economy of design which will

be increased but slowly.

The estimated annual cost as of 1930 for

59,340 people is $32,722. This includes an
operating force with a chemist at half time,

the other half of the time to be charged to

the operation of the water filtration plant.

Besides supplies and ordinary repairs, the

engineers estimated on depreciation and re-

newals, and allowed interest on the invest-

ment at 5 per cent. The total cost is $421,-

600, the main items included being double-

deck settling tanks, $99,600; 4 acres

sprinkling filters, $216,000; double-deck

secondary basins, $40,000, and storm-water

tanks, $20,000.

Activated Sludge Consideration

The advantages claimed for the activated

sludge processes are freedom from odors.
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economj- of ground space and production of

a sludge higher in nitrogen than the usual

domestic sludge. On the other hand, the

process at the present stage apparently has

serious disadvantages—more costly tanks,

constant need of adequate aeration, deli-

cacy of control which may be eas.ily upset

by conditions beyond the control of the

operator, and lack of application to contin-

uous operation. The possibilitj- of sale of

the sludge is dependent on values which

probabb' cannot be maintained in actual

practice, particularly for a small plant in

competition with large plants. Very little

data exist on the actual nitrogen content

to be expected.

On the basis of 2 cu. ft. of air per gallon

of sewage treated a plant embodying the

activated principle was estimated to cost

1360.000, and on the basis of 1 cu. ft.,

$262,000. The respective annual costs were

$73,338 and $58,648, and the air com-

pressors and power equipment were esti-

mated at $55,890 and $41,200.

of the peat or marsh material could be

determined, and that the results showed a

large amount of settlement below the orig-

inal surface of the ground as located by the

Government cross-sections on either side of

the fills. It was therefore decided to make
borings wherever there were such fills. At
the same time the attention of the Govern-

ment engineers was called to the matter,

and they made careful study of the results.

When the borings were first started the

question was raised by the Government rep-

resentatives as to whether in driving the

casing the gravel and sand were not forced

down into the peat, resulting in a lower

indicated depth for the top of the peat than

was the actual condition. To test this, at

the same place where the first two wash
borings were made the contractor dug pits

in the open. This was done by a patent

method used by the contractor in putting

in foundations for buildings, and by means
of steel cylinders, which left one inside the

other, the largest being 42 in. in diameter

and 4 ft. long, it was possible to sink test

also showed that the line of the bottom of

the fill was practically level from shoulder

to shoulder, running up from the shoulder

point to the ground surface at the toe of

the slope. It was therefore arranged with

the Government representatives that after

taking borings at the shoulder they would
show on their cross-sections the extra ma-
terial as being level from shoulder point to

shoulder point and then running up to meet
the toe of the slope as determined on the

ground.
During the season there were two ma-

chines on this work, and at an expense of

approximately $3400, which included the

use of the machines, the flagman, and the

company's engineer, about 850,000 cu. yd.

of material in excess of that shown by the
cross-sections made by the Government was
located.

It was also found that the machine was
particularly valuable in a number of freight

yards where the wide area was practically

on fill. By the use of the machine in these

yards it was possible to find irregularities

W^ash Borings Aid in Railroad

Valuation Work
By Their Means the Amount of Settlement of

Fills on Soft Ground Was Found, and

Shown to Be Surprisingly Large

THE AMOUNT of settlement of railroad

embankments into swampy or soft

grojnd is one of the hidden items difficult

to ascertain in cross-sectioning these em-

bankments for valuation purposes. Often

the visible embankment is only a small part

of the material actually placed. A consid-

erable part of the mileage of the Boston &
Maine Railroad along the sea coast consists

of fills made on soft marsh ground, and in

many inland places there are fills made in

fresh-water bogs or swamps. The valua-

tion department of the road knew that there

must have been settlement in these places,

although careful observation on the ground
gave no such indication. The department,

therefore, concluded to make some wash-
boring tests to see if the line of demarca-
tion between the sand, gravel or dirt fills

and the original peat or swamp material

could be determined. The result was that

with an expenditure of approximately $3400
about 850,000 cu. yd. of material in excess

of that shown by the cross-sections made
by the Government was discovered. Notes
from a report on the subject by F. C. Shep-
herd, valuation engineer of the Boston &
Maine, were presented by P. E. Thian,
valuation engineer of the Northern Pacific

Railway, in a paper recently read before

the Northwestern Association of members
of the American Society of Civil Engineers,

at Minneapolis. These notes, in turn, are
taken from Mr. Thian's paper.

The Boring Outfit

In making the test arrangements were
made with a local contractor to make wash
borings along these fills, this contractor

having outfits which he used especially for

making test borings and having men whom
he employed for this kind of work only,

and work which he had been doing in the
locality for a great many years.

In using the wash-boring machine a 2-

in. casing was finst driven by means of a
special hammer and then the material in-

side was washed out by using a smaller

pipe with force pumps. It was found that

with this machine the elevation of the top

THIS CUT THROUGH AN OLD FILL SHOWS THAT ORDINARY CROSS-SECTIONS MAY FALL FAR
SHORT OF RECORDING ACTUAL QUANTITIES IN SOFT GROUND

holes to the peat line, and the material in

these cylinders showed that the results ob-
tained by the wash borings were within an
inch of actual conditions. It was then
agreed by the Government engineers that
the work of the wash-boring machine would
be accepted, and they accordingly placed
an inspector on the work.
As it was necessary to carry on this work

without interference to traffic, the borings
were taken at the shoulder of the fill, and
it was arranged with the Government engi-
neers that these borings would be taken
not more than 1000 ft. apart on alternate
sides of the track, the distance depending
on the length of fills and any intervening
(Conditions.

Shape of the Fill Section

To establish the line of the bottom of 'he
fill, or the top of the peat material as it

existed,, four borings were made at one
point across the roadbed, one at either
shoulder and one halfway down the slope.

The result of this indicated that the bottom
of the fill at the two shoulder points was
approximately level and from this point out
the line rose. At the same time further
proof of this was obtained at a near-by
point on one of the abandoned lines where
the State had recently cut through part of
the old roadbed for some other work. These

of the original ground surface, and in one
instance more than 60,000 cu. yd. in one
mile were found in excess of what would
have been indicated in any other way.

Supplementing the foregoing, the accom-
panying photograph, and information re-

lating thereto were obtained from Mr.
Shepherd. As further proof of the amount
of settlement of some of the embankments
ditches were dug entirely through some of
the fills and carried down below the orig-

inal ground surface. The illustration shows
an actual section cut through one of the
company's abandoned roadbeds built some
years ago on a salt marsh location. The
road was originally carried on a trestle and
subsequently filled in. The upper string
stretched across shows the approximate
original line of the ground, while the lower
one indicates the amount of settlement in

the middle. The view also shows the slopes
where the settlement runs up to meet the
original surface.

The Yardage Record for Concrete
Pavement laid by a city during 1914 is

claimed by Kansas City, Mo. According to

"Concrete Roads," the Universal Portland
Cement Company's publication, that city

built 365,323 yd. of this type of pavement
last year.



June 19, 1915 ENGINEERING RECORD 777

Refuse Incinerator Guarantees Are Too Strict

for Practical Fulfilment

Liberal Interpretation of Specifications Necessary for Acceptance of Plants

Under Prevailing Contract Terms—The San Francisco and Atlanta Cases

By A Special Contributor ^

THE DECISION of city officials in At-

lanta, Ga., and San Francisco, Cal., to

reject high-temperature refuse incinera-

tors, because of the failure of the plants

to fulfil certain guarantees under test, has

brought the character of the specifications

into question. High-temperature refuse in-

cineration is a comparatively recent devel-

opment in this country. The first plants

were built at Westmount and Vancouver

in Canada, and at West New Brighton,

N. Y., and Seattle, Wash., in this country

—all of which were constructed between

the years 1905 and 1908.

These plants were all patterned after

English design, and, in fact, were built

indirectly through English concerns. A
larger plant, with a capacity of 300 tons per

day, was completed for the city of Mil-

waukee in 1910. Since that time, no less

than eight of these plants have been built

in this country, with capacities ranging

from 50 to 250 tons per 24 hours. In this

comparatively short time, rapid progress

has been made in the design of the plants,

particularly as relates to the mechanical

handling of the refuse to be burned, and

the clinker resulting from the combustion.

All of the plants of this type in this coun-

try, however, are similar in the general

principles of design, construction and oper-

ation.

Specific Guarantees Required

The first four plants built were let under
lump-sum contracts without special guar-

antees of operation or steam production,

and the bids were compared on the. first

«ost of the plants. The first specifications,

typical of those now in general use for

high-temperature incinerators, were used

at West New Brighton in 1907 and at Mil-

waukee in 1909. The Milwaukee specifica-

tions left the design of the details of the

plant to each bidder, protecting the city

by requiring guarantees of operation along

certain definite lines, very much as the

performance of pumping engines is guar-

anteed.

The specific guarantees required may be

summarized as follows: (a) That no nui-

sance be created during the ordinary oper-

ation of the plant; (b) that no odors, ob-

noxious gases, smoke or dust escape from
the chimney; (c) that the temperature of

combustion shall not fall below 1250 deg.

Fahr. ; (d) that the residuum from the fur-

naces be thoroughly burned, hard and free

from organic matter; (e) that the rate

of combustion meet the statement guar-
anteed in the bid; (f) that the rate of

evaporation in the boilers be not less than
was stated in the bid, and (g) that the
labor cost per ton be not more than was
stated in the bid.

These guarantees have since been in-

cluded in practically all specifications for

high-temperature refuse incinerators. Cer-
tain modifications of expression have been
•used for each locality, but the essential

features of the guarantees have remained
the same. Specifications recently issued at

Toronto, however, for a plant to have a
capacity of 160 tons per day, include sev-

eral important modifications, to be men-
tioned later.

Dispute at San Francisco

When the fulfilment of contracts and
specifications becomes the subject of litiga-

tion, weak points, if there be any, are likely

to appear. The city officials in Atlanta
and San Francisco have refused to accept

the incinerators built for their cities, claim-

ing that certain of the guarantees have not
been fulfilled. The case at Atlanta is now
before the court for its second trial, and
testimony has been taken. The San Fran-
cisco case has not yet come to trial. It is

pertinent to inquire into the relation be-

tween the specifications and guarantees,

the failure of the plants to pass the tests,

and general local conditions affecting the

situation.

The plant at San Francisco was tested

by the city officials as required by the speci-

fications, for a period of 30 days, from
Sept. 4 to Oct. 3, 1914. The results of the

tests were reported by the city engineer
with the recommendation that the plant

be rejected for the reason that it did not

fully meet the requirements of the speci-

fications. The guarantees were essentially

those quoted above from the Milwaukee
specifications. The city engineer held that

the plant failed to meet the requirements

in the following particulars: (1) That no
nuisance be created in its normal opera-

tion; (2) that no olors, obnoxious gases,

smoke or dust escape from the building or

the chimney; (3) that the temperature
shall at no time fall below 1250 deg. Fahr.

(this guarantee, however, was fulfilled in

that the average temperature was in ex-

cess of 1500 deg. Fahr.) ; (4) that the resi-

due from the furnaces be thoroughly

burned, hard, and free from organic mat-
ter. In all other requirements the guar-

antees in the contractor's bid were fully

met.

Atlanta Plant Rejected

The grounds on which the city officials

at Atlanta refused to accept the plant are

very similar to those at San Francisco. It

is claimed that nuisances are created dur-

ing the operation of the plant; that dust,

smoke and odors escape from the build-

ings; and that the residuum from the fur-

naces is not free from organic matter. It

was also claimed by the city officials that

the plant could not make steam at the guar-

anteed rate. This point hinged on whether
or not the work done in the feed-water

heater could be credited to the plant. The
actual rate of evaporation under test fell

either above or below the guaranteed rate,

depending upon whether or not the evap-

oration was computed from hot or cold

feed-water. The plant was tested on two
occasions for periods of about one day

each.

In both San Francisco and Atlanta the

plants were operated by the contractor dur-

ing a tuning-up period of about one year

prior to their being tested. Defects in de-

sign and construction, which appeared dur-

ing this time, were in each case remedied

by the contractor, and it appears that so

far as design and construction are con-

cerned the two plants are up to the best

work that has been done in this country

and abroad.

Guarantees Unworkable

From this brief summary of the develop-

ment and character of specifications now
used for the construction of refuse incin-

erators, and from the statement made of

the reasons for the rejection of plants of

this type by two comparatively large cities,

several deductions can be made. In the

first place, the guarantees relating to the

sanitary operation of the plant are so

stated that their fulfilment is virtually im-

possible. It is a matter.of great difficulty

to handle mixed refuse so that absolutely

no nuisance is created, and it is also prac-

tically impossible to prevent absolutely the

escape of all obnoxious gases, smoke or

dust from the chimney or building.

In other tests of incinerator operation

under guarantees, engineers have inter-

preted these requirements somewhat more
liberally. Plants which have fulfilled the

intent of the guarantees have been accepted

by city officials upon the recommendations
of their engineers. In some instances, the

recommendations have been qualified, as at

Milwaukee, where it was stated that "a cer-

tain amount of dust and hot gas must be

created, and it is, of course, not feasible

to confine all of this inside the furnaces

and ventilating ducts."

The requirement that the residuum from
the furnaces shall be free from organic

matter is also difficult to fulfil. In most
instances where cities have accepted pro-

posals in which this guaranty is made,'

there has also been required from the con-

tractor a statement showing the method of

computing the heat balance. Such heat

balances include among the losses, an item

for unburned carbon in the clinker and ash.

Obviously this statement, presumably ac-

cepted by the city with the proposal, is in

conflict with the requirement that the

residual material be free from organic mat-
ter. It is evident, therefore, that in plants

which have been accepted as having fulfilled

this guaranty, the interpretation of the test

has been liberal.

Toronto Specifications

The Toronto specifications on these points

include the following guarantees: (1)

That no smoke shall at any time escape

from the chimney of a degree of darkness

or density greater than that determined
by density 1 of Ringelmann's smoke chart;

(2) that no dust shall be emitted from the

top of the chimney; and (3) that the re-

siduum from the furnaces shall not con-

tain more than 1 per cent of organic mat-
ter, exclusive of carbon.

It is quite possible to build plants which
will fulfil these guarantees. Contractors

who undertook to build plants under the

stricter guarantees must have, counted upon
a liberal interpretation by city officials. It

is probable that the definite statements of

these guarantees were forced into the speci-

fications by public opinion. The attempt

of one side in a garbage controversy to sat-

isfy the opposition may have led to prom-

ises incapable of fulfilment.

Catchbasins in Decatur, Illinois, are

all cleaned once a year and some of them
three times a year.
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HEAD HOUSE Irf FLANKED AT EITHER END BY A MASSIVE OCTAGONAL TOWER

Longest Municipal Pier in United States Is

Nearing Completion at Chicago
Structure, 3000 by 290 Feet, Provides Separate Passenger and Freight

Facilities with 660 - Foot Recreation Building at Outer End

BY NEXT FALL Chicago will possess

the longest municipal pier in this coun-

trj'. It will be devoted to freight and pas-

senger traffic and recreation. The head house
and the freight and passenger buildings are

nearly completed and the contract has re-

cently been let for the recreation building.

The pier is located 700 ft. north of the

Chicago River and is No. 2 in the compre-
hensive outer-harbor plan which Chicago
has under way to rehabilitate its fast dis-

appearing lake traffic.

The pier proper is 3000 ft. long and
292 ft. wide and has for an approach a
plaza of approximately 21 acres which were
reclaimed from the lake and will be used in

the future for commercial purposes in con-

nection with further developments of the
comprehensive harbor. The head house is

immediately west of the freight sheds, while

the extreme easterly, or lakeward, 660 ft.

of the pier is devoted exclusively to recre-

ation purposes, this being the first applica-

tion of the recreation-pier idea in Chicago.

SUBSTRUCTUKE

The dock walls consist of three rows of
round piles from 50 to 60 ft. long with the
outside row supporting Wakefield sheeting.

The space between the rows of piles is filled

with stone to about 1 ft. below datum (this

being approximately the water surface), and
on top of this stone fill is built the concrete

cap to El. 6.5. The area 256 ft. wide be-

tween the dock walls is filled with earth, the

greater part of which was deposited by
means of an hydraulic dredge working from
200 to 700 ft. from the pier. A large part

of the stone was obtained from the spoil

banks of the Chicago Drainage Canal and
was brought by barges to the site in boxes

of 3V2-yd. capacity.

The construction of the docks is typical

of the Chicago district except that the

12 X 15-in. sheet piling is heavier than used

elsewhere, and that the tie rods, or anchor-

age, were placed 2y2 ft. below the water
surface. Reinforced-concrete mud sills,

9 X 9 in. in cross-section, were used in

place of the usual timber sill. The two
outside rows of piles are spaced on 4-ft.

centers, while the back row is spaced on
2-ft. centers. Anchor piles in the approach
were driven on 8-ft. centers, 30 ft. from the

back row.

The inside row was carried ahead of the

other two rows while another pile driver

carried along the center and outside rows.

The anchor rods for the center and back
rows were set at their proper position, after

which the front row of piles was lined up

and held with temporary anchors. As soon

as the sheet piling was driven the perma-

nent anchors were set and the space between

the piles filled with stone.

The concrete cap was poured in place in

alternate blocks 30 ft. long. All the material

was brought to the work on scows and mixed

in a floating tower equipment. The amount

of concrete placed depended a great deal on

the condition of the lake, a slight swell cut-

ting down the yardage per day materially.

On calm days as much as 420 cu. yd., or 120

lin. ft. of the dock, were placed with one

mixer.

As it was contemplated to rush the entire

work to completion in the shortest space

of time possible, the commission decided to

carry the superstructure entirely independ-

ent of the earth fill, hence pile foundations

were designed for all the buildings. It is

believed that all known records for speed

were broken on this construction, as more
than 17,000 piles were driven, I14 «ii- of

concrete dock were constructed and upward
of 1,000,000 cu. yd. of earth fill were placed

in a period of nine months.

Water Tanks in Head House

The head house facing the plaza is a
steel structure faced with brick, stone and
terra cotta, with an ornamental tower near

each end. These towers each contain a
60,000-gal. steel tank to supply the sprinkler

system in the freight sheds.

As noted in one of the drawings, the

80-ft. roadway passes between the buildings

at the ground-floor level, while the street

cars are carried across the plaza on an in-

clined trestle and pass through the head
house and between the other buildings at

the second-floor level. Space is reserved

for two switch tracks on each side of

the roadway. A wide ramp on each side

of the roadway leads from the lower level of

the head house to the second floor, which is

at the same level as the passenger-deck floor

of the pier. Access to the upper floors is

obtained by means of wide stairways. The
heating plant and sprinkler supply pumps
are located in rooms on the ground floor,

while the rooms above will be devoted to

administration offices, toilets and a women's
rest room. The vestibule and hallways are

wainscoted with white enamel brick to a

height of 8 ft., and above this level the

walls are plastered. The building is en-

tirely fireproof.

Freight and Passenger Traffic Will
Be Separated

The two freight and passenger buildings

are each 100 ft. wide and 2340 ft. long.

Michigan

-Cdix^SGO -^IVEI^

PIEE, LOCATED JUST NORTH OP CHICAGO RIVER, IS 3000 FEET LONG—OUTER END GIVEN OVER TO RECREATION PURPOSES
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MEN IN WADING SUITS PLACING SUBMERGED ANCHOR RODS MOUNTED CHUTE SUPPORT ON ROOF OF PASSENGER DECK

The first-floor beams and slab are of rein-

forced concrete, while the columns, girders

and floorbeams of the second floor are of

steel completely fireproofed. The second

floor is a reinforced-concrete slab, crowned
in the center so as to be easily cleaned by
flushing. The wearing surface for the

freight deck is creosoted block. The rein-

forced-concrete roof, covered by five-ply

composition roofing, is carried by a three-

hinged arch surmounted by a monitor. An
8-ft. boardwalk extends along the water
side of each truss from the head house on

the west to the terminal building on the

east. The live loads assumed are 250 lb.

per square foot on the first floor, 200 lb.

on the passenger deck, 100 lb. on the board
walk and 25 lb. on the roof and monitor.

The first floor is to be devoted exclusively

to freight, while the second floor will be re-

served for passengers who will pass from
the main deck of the boats to the street

cars, or vice versa, without climbing any
stairs. Street-car operation will all be
"single-track one way."

Practically the whole upper half of the

side walls is of wire glass set in steel sash,

thus doing away with insufficiency of light,

a common fault of most freight sheds. The
sliding steel doors at the freight level are

so arranged that one or more can be
opened at a time, thus giving practically

any amount of clear opening. The doors
of the passenger deck are arranged so as

to give a 10-ft. clear opening in each bay.

Slabs Deposited Through Roof

Concrete in the foundations, girders and
first-floor slab was deposited at one oper-

ation from a traveling tower outfit set up
in the main roadway. Two spouts were
maintained, one for each building. For
the upper floor the spouts were supported
on a large platform mounted to operate

longitudinally on the roof. A small trestle

,*-- lyf- -<

i'x8', bolfedioj
top of I-beam

Stationary Steel Sash
'i'Ribbed Wire Glass-

Street Ry. Feeder Cables

Electric Light Conduits

I'Contirwous

Asphalt Joint

enlarged CROSS-SECTION OF ONE OF TWO MAIN PIER SHEDS—NOTE WALK ON ROOF TO RECREATION PAVILION

GENERAL CROSS-SECTION OF ENTIRE PIER—TWO MAIN DOUBLE-DECK PIER SHEDS WITH ROADWAY AND TRACKS BETWEEN
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PORTABLE CONCRETE TOWER

was mounted on the platform to run trans-

versely to cover a length of 250 ft. from
«ach setting. Inside the building the con-

crete was distributed by another rotating

chute. The concrete roof slabs were made
on the ground and hoisted into place.

Industrial Track

Aggregate for the concrete was delivered

in 2-yd. dump cars over an industrial track

laid to a sand loading plant on a dock about

1000 ft. distant, and to standard-gage cars

loaded with gravel in Illinois Street. The
tracks from these two points came together

At the very end of Illinois Street, and the

dinky hauled to the concrete plant the num-
ber of sand and gravel cars proportionate

to the mixture being used. The cars were
unloaded into the elevator boot, the train

being pulled along one car-length at a time

by a rope drive from a crab on the hoisting

engine. The same spotting procedure was
used at the sand loading plant. By using

these crabs only one dinky was required.

When placing the 10-in. slab and heavy

girders, from 200 to 300 cu. yd. could be

deposited in an eight-hour shift, but from
150 to 180 cu. yd. only could be placed in

the 5-in. slab.

Erection of the steelwork was carried

out by means of mounted erectors operat-

ing 45-ft. booms with a three-drum hoist-

ing engine. The erection of three bays of

sieel was an ordinary day's work for each

erector.

Work has only begun on the recreation

building, but the contract calls for com-

pletion by Sept. 15. The three-story struc-

ture is 50 X 28(^^. in floor plan and will

have a 32 X 280-lt. refectory, an emergency
hospital and an auditorium with 4000 seats

removable so that the floor can be used for

dancing.

Personnel

The Great Lakes Dredge & Dock Com-
pany was the contractor for the piling, con-

crete dock and earth filling for both the

pier and approach. The Kettler-Elliott

Erection Company has the contract for the

street railway trestle and the Chaney-
Archibald Company built the head house.

Edward L. Scheidenhelm is the general con-

tractor for the freight and passenger build-

ings. The John Griffiths & Son Company
holds the contract for the terminal build-

ing and Paschen Brothers & Company
will construct the recreation buildings.

The design of the substructure was made
under the direction of the Harbor & Sub-
way Commission, originally composed of

John Ericson, city engineer, J. J. Reynolds
and E. C. Shankland. About a year ago

Minnesota Highway Commission

Aids in Building Firebreaks

PROTECTION of approximately 800,000

acres of valuable State-owned timber

land in Koochiching County, Minnesota, has

been partly secured by the construction dur-

ing the last year of 65 miles of firebreaks

and 38 miles of fire-line trail. This work of

the State Highway Department acting joint-

ly with the State Forestry Board has made
it possible to reach conveniently many heav-

ily timbered districts heretofore inaccessi-

ble by ordinary means of travel during the

summer. As a result fire-fighting equip-

ment and men can now be easily taken in to

protect State timber in the vicinity of fire-

breaks whenever it may be threatened by
fire.

The firebreaks and fire-line trails have
been located so as to take advantage of the

topography and of existing roads, trails and
rivers. By following this plan valuable

stands of State timber were more easily pro-

tected from fire at a minimum of expense,

and routes of travel were opened between
the remote communities and their trading

centers. Telephone lines were constructed

over some of the more remote parts of the

firebreaks and connected with the headquar-
ters of forest officers. These lines cost ap-

proximately $25 per mile and furnish the

cheapest kind of fire protection.

ip^v?:g^r?v7;gr?Tr7^ MooringRislsJpK Slope

i'xii'Boat Spikes //^
Z'clocslaggered^ Pv-^f

Socket^

1.415%

ip ;i

I'/Exp.Joint

.;) DaturrK;

Temporary
Hand Hole,
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ppnder Detail Section of Dock

FENDER DETAIL AND SECTION OF DOCK, WHICH IS CARRIED ON TIMBER PILES

the first two of these resigned and were
succeeded by the city comptroller and the

commissioner of public works. The design

for the buildings was carried out under the

immediate direction of E. C. Shankland.
William Artingstall, harbor engineer, has
direct charge of the work and Charles S.

Frost is the architect for the commission.

Water Consumption in Louisville av-

eraged 112.6 gal. daily in 1914.

Although some of the firebreaks first con-
structed were cleared to a width of 4 rods,

it was later found advisable for most situa-

tions to clear a line only 2 rods wide, and in

some cases only IV2 rods. Under the latter

conditions it is felt that in addition to the
lower initial cost there will be much less

trouble in keeping down weeds and brush
which might grow up in the cleared strip,

and on high ground it is just as effective a
fire line, because it is just as suitable for
travel and for backfiring.

PUMPING SAND OVER THE DOCK TO FORM THE SOLID 1 ILL CARRYING THE PIER

"Mixed Foundations"—part on solid

rock and part on hard blue clay, caused
unequal settling, after thirty years, of one
of the native limestone buildings at the
Rock Island Arsenal. The building is used
for shop purposes and consists of two
stories, an attic and basement. The un-
equal settling caused some cracking of the
walls and at one place the gable end of the
portico was slightly out of plumb. Repairs,

according to a letter from the commanding
officer, Lieut.-Col. George W. Burr, consisted
merely in taking down this portion of the

wall, strengthening the foundation and re-

building the wall. During the prosecution
of this work the adjacent floors and roof

were supported by timber staging resting

on supplemental concrete foundations placed

under the basement floor.
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NEW UPPER-LEVEL TRACK CONSTRUCTION AT APPROACH TO CITY HALL TERMINUS

Braced columns resting on lower cross girders support stringers on steep grade. Note the long upper
cross girders and the required cantilever support in the middle distance.

How Some Problems in the New York Elevated

Improvement Work Were Solved
New Girders Connected to Old Columns—Fonnulas Derived for

Bending Moments in Two-Story Bent Subjected to Wind Pressure

INCREASING the rapid-transit facilities

of the New York elevate<l railway by

the addition of express tracks has required

the solution of many difficult problems. The
shifting of old columns and track girders,

the replacement of old by new columns on
the same foundation, the construction of a

double-deck type of station with express

track approaches on steep grades, all ac-

complished without interruptions to traffic

either on street or railway, are examples
of the work now being rapidly pushed to

completion.

Construction and design problems of un-

usual character have been met on every
hand. The manner in which some of these

problems were solved, and illustrations of a

few details of this work which will involve

the addition of nearly 50,000 tons of steel

and an expenditure approximately esti-

mated between $8,000,000 and $10,000,000

will here be described. The designing and
detailing were of the most intricate and
time-consuming nature. At least 1800 gen-

eral drawings have been made by the Inter-

borough Rapid Transit Company and about

8000 detailed drawings by the contractors,
the designing having been started in 1912.
The specific details to be explained in this

article include the 6-in. solid steel slabs

tapped for screw bolts at the bases of new
columns to allow erection where old anchor
bolts were left in place, the connection of
new cross girders to the existing columns,

^

the double-deck construction near the City
Hall and the design formulas for two-story
columns with unusual bracket details.

Loads and Allowable Stresses

The estimated dead-load weight of the
entire suspended structure is 750 lb. per
linear foot of track, the track stringers
averaging about 45 ft. long. The live load
for each track consists of a train of cars,

each having two four-wheej trucks 33 ft. on
centers with 6-ft. wheel bases, and 15 ft.

between truck centers of adjacent cars.

Each car is assumed to weigh 35 tons, 20,-

000 lb. on each front truck axle and 15,000
lb. on each rear truck axle. The live loads
for the canopy roof are 30 lb. per square
foot and for station platforms 80 lb. Wind
pressure is assumed at the usual 30 lb. per
square foot on exposed surfaces, on a car
10 ft. high.

The longitudinal force prescribed is 10
per cent of the live load, and structures
located on curves are designed for the com-
puted centrifugal force assumed to act at 5
ft. above the rail. Overhead clearance of
14 ft., side clearance of 6 ft., increased as
required on curves for cars 48 ft. long and
9 ft. wide, and a minimum clearance of 18
in. between car and columns are specified.

The allowable unit stresses for structural

steel, which must comply with the American
Railway Engineering Association's specifi-

cations (except for rivets) are 9000 for

axial tension on net section ; 9000 — 40i/r

for axial compression on gross section (but
no column to be smaller than 12 in.) ; 9000
for bending fiber stress, except for roof

beams where 12,000 may be allowed; 7500
and 15,000 for shear and bearing respect-

ively on rivets, and 300 for direct loads on
concrete piers or 450 for combined direct

and bending stresses. Members subject to

both axial and bending stresses may be de-

signed with unit stresses 25 per cent in ex-

cess of the allowed axial unit stress. For
combined stresses, including wind, the unit

LONG NEW COLUMNS DESIGNED WITH SPECIAL BRACKET SUP-

PORTS BELOW OLD REINFORCED CROSS GIRDERS

TIMBER BENTS AND LONG PLATE GIRDERS SUPPORT OLD TRACK
TRUSSES WHILE NEW 32-TON CROSS GIRDER IS RAISED
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SPECIAL ROLLED-STEEL SLAB COLUMN BASE

The slab is flrst lowered over the old outside an-
chor bolts, then the new column is slipped into place
between upper cross girder and slab and bolted with
2%-in. bolts.

stress may be increased 50 per cent. Other
usual provisions are prescribed. No impact
stress is specified, the unit stresses being
low enough to allow for the effect of impact.

Six-Inch Steel Slabs for Column Bases

In those cases in which new columns had
to be erected over old foundation bolts, it

was finally decided to adopt the type of

column base shown in the accompanying de-

tail drawing. As it was impossible to turn

the new columns into place under the old

cross girders and over the old projecting

bolts, heavy 6-in. rolled-steel slabs with

threaded holes to receive the 2*-2-in. anchor
bolts of the new columns were used. These
slabs could be slipped over the old bolts, and
thus gave a clear smooth surface for sliding

the new columns under the cross girders.

The old columns and girders were removed
by cutting through with the oxyacetylene

flame.

In general it was found necessary to in-

crease the depth and bearing area of most
of the old brick piers, due to the heavier

loading from the added tracks. This was
done by temporarily supporting the old

columns by riveting a bracket near their

base and carrying the load to a pair of hori-

zontal beams ; these beams were long enough
to prevent the pressure from blocking at

their ends to cause the earth to fall into

the excavation around the old piers. These
old piers were removed by the use of pneu-
matic drills, and new concrete was placed

under the old columns with the anchor bolts

retained in their old position.

New Cross Girders Connected to Old
Columns

On the Third Avenue line in the New
Bowery the old columns were found to be

sufficiently strong if shortened, when nec-

essary, by knee-braced struts to reduce the

length ratio. The two additional tracks

were provided here by a double-deck con-

struction as indicated in the accompanying
detail drawing. The old columns are com-
posed of two channels laced and bent at the

upper ends to give the fan-top type of

single-track support typical of this Third
Avenue line, as shown by dash lines on the

drawing. In order to connect the cross

girders to both channels, field-riveted dia-
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formulas for bending moments in spe-

cial double-deck symmetrical bent

NOTATION GIVEN ON ABOVE DIAGRAM
Pi and P2 represent the horizontal forces on half

the structure only, the reactions F, + P, at the
bases of the columns being assumed equal. Let
A — P,bft,V2/. + Pifti(c=— !)=)/2/,

B — (Pilhr + 2P,ft,7i2 -1- P2ft,=)c/2/4

C — b'/Zh + b-hx/h + (c»— b')/3/a + c^hi/It
D = (.€' — b^)/3h + c'hi/It
E — d'lZU + c-h,/Ii

F = Pi/ii(c2— 6=)/2/3
Then

(A + B)E — jF + B)D
CE— D'

y _ (F + B)C— (A + B)D^'- CE— D-
Ma ='— A', 6
Mb = —X,b + P,fci

Mc = ^ (X, -f Xi)c + P,ft,

M,i = — (jr, + X2)c + P,(ft, 4- fes) + P^ftj

phragms were used. They had to be in-

serted between the channel flanges, which
are turned inside, by removing the column
lacing on one side, placing one pair of

angles, "feeding in" the web, adding the sec-

ond pair of angles and finally riveting up

^^j^Z4Sl% f^4S^^.'.'iL . .
^^i^'AJ^ - -J^^&'K

Sectional Plan C-C

NEW CBOSS GIEDES CONNECTED TO OLD COLUMNS

—

NEW STRINGERS ON STEEP GRADE TO UPPER LEVEL SUPPORTED BY BRACED COLUMNS.
Open-web stringers and upper cross girder used. Special skew details are shown in sectional plans A-A and C-C.
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after drilling field holes in the webs of the

channels and the end connection angles of

the girders, which were shipped blank. In

general all holes which are required to

match existing connection holes are drilled

in the field.

This bent is on a skew, as shown, and
the old track girders at the lower level re-

main in place. In general, these old iron

track girders could be retained, because

they had already been reinforced about 15

years ago. The important details to be

noted are the new longitudinal bracing, the

new upper-level track girders of open-web
construction, section CC, and the horizontal

strut, shown on section BB, introduced to

transfer the horizontal tractive force to the

new longitudinal strut in order to decrease

the bending in the new cross girders.

In several cases where the new cross

girders were supported on top of the old

columns the caps of the old columns were
reinforced by the addition of new I-beams,

channels, plates and angles. Although
open-web track girders weigh more and cost

more than plate girders, they were used here

on the upper level because they cut off less

light from the adjacent buildings.

Double-Deck Construction Near City
Hall Station

The addition of two tracks to carry the
Second Avenue line to the upper level of

the City Hall Station required new columns
and new cross girders. One of the accom-
panying photographs shows the type of con-

struction. The upper tracks are carried

above the lower for about twenty-six bents
from the station terminus, then curved to

the east to clear the lower tracks and car-

ried down to the lower level on a 3-per cent
grade, the maximum allowable. Heavy
plate girders of about 45-ft. span between
the new columns support the upper-level

track stringers as indicated in the photo-

graph. After the tracks have been carried

over to clear the lower-level trains, the de-

scending stringers are carried by sh6rt 18-

ft. cross girders on columns which are sup-

ported by the lower-level cross girders.

These columns and the longitudinal and
sway bracing can be clearly seen in the

photograph.

Another photograph shows the new long
outside columns on this section and the un-

usual type of bracket supporting the old

latticed cross girders, which have been re-

inforced by the addition of new web plates

at the end and center. The column web
splices can be clearly seen, and the new
longitudinal strut with deep knee braces to

shorten the unsupported lengths are also

shown. It was found that the design re-

quirement that the lateral deflection should
not exceed Vi in. at the top of the columns
generally fixed the column sections, which
are composed of one channel on the outside,

two 6 x 4-in. angles on the inside to allow

the use of a wider web at the bracket, and
four angles with web to form a built I-sec-

tion.

The third photograph shows a 32-ton
girder, the heaviest on this work, being
placed with its top flange angles and cover
plates removed in order to hoist it between
the ends of the existing stringers. The
manner of supporting these stringers by
wedging and blocking up from temporary
cross girders is also shown, the timber bent
and use of these cross girders (or 24-in.

Bethlehem girder beams in cases of shorter
spans) being typical of the methods used.

This girder is located at the corner of Cham-

bers Street and Park Row, and spans about
57 ft. on a skew from curb to curb. It was
decreased in depth at the end by curving
the lower flange for the sake of appearance.

Least-Work Analysis for Two-Story
Bent Design

In making the design of long two-story
columns similar to those above describedf
and for cases where sway bracing was im-
possible, exact formulas for bending mo-
ments were worked out for assumed sym-
metrical bents, using the method of least

work. These formulas, in terms of the
shears X, and X^ at the centers of the cross

girders, based upon the assumption of col-

umns with fixed ends and a symmetrical
structure acted upon by horizontal wind
pressure are here reproduced for the case of

an assumed upper story narrower than the

lower story, using the notation given on the

figure. Simpler formulas for the usual case

where the upper story is the same width as

the lower are easily derived by making c

= 6 in the equations given. The resulting

equations can be simplified by canceling out

of each term in the constants A, B, C, D and
E a term c or d to the first power, as they

would cancel out when substituted in the

equations for X, and X^. It should be noted

that the horizontal wind forces shown are

for one-half of the structure only.

The large bending moments at the lower

cross girder in the columns already con-

sidered made it necessary to enlarge the

column section by the wider web shown in

the photograph in order to develop the re-

quired resisting moments. The detail using

this spliced type of web is seen to be effec-

tive in increasing the moment of inertia

where needed, and at the same time affords

a seat for the main cross girders.

The design and general details of this

work have been prepared under the direc-

tion of George H. Pegratn, chief engineer,

F. W. Gardiner, principal assistant engi-

neer, and S. Johannesson, assistant engi-

neer of the Interborough Rapid Transit

Company, and the construction is being

pushed rapidly by the T. A. Gillespie Com-
pany, executives, Terry & Tench and Snare

& Triest, contractors.

The Money in the Till

Sir: At the May meeting of the Associa-

tion of American Portland Cement Manu-
facturers, I tacked up a large placard giv-

ing a statement illustrating the losses on

cement at.various prices. I have received a

large number of requests for copies of this

statement.

I have shown the capacity, which is the

amount that could be made if all the ma-

chinery ran 365 days a year. The output

is the practical capacity. The other fig-

ures shown in the first column of the table

are the number of barrels manufactured

and shipped should the mill run 75 per cent

of the practical output and 62 V2 per cent

of the practical output. The overheads

remain the same whether the plant runs full

or only 75 or 62 '2 per cent. The manu-
facturing cost is varied with the output.

Most mills claim that if they run full their

Statement ok Loesra of Cement at Various Prices
Prout

No. Bt'. Mac'e and Overhead's not

Charged to Mf .•

lescence, etc. @ 7Me
per bbl, per annum

Mfg. cost

on cars

SELLING PRICE

and Shipped
75 cents 70 cents 65 cents 60 cents

Capacit.v

1,12.5,000 bbl.

Capital

$1,2,50,000.
3» per cent.

1.000,000.1)1)1.

750,000. l)bl. 75 per cent.

62,5,000. bbl. 62H per cent

$ 80,000,
80,000.
80,000.

t 75,000.
75,000.
75,000

55c

57c
59c

$ 45,000.
20,000.
55,000.

I 6.000.

57,.500.

m.sso.

t 55,000.
95,000.
117,500.

(105.000.
132.600.
14S.7SO

Capacity
2,225,000 bbl.

Capital

$2,500,000,
&' per cent. 19 per cent.

Output
2,000,0(X). hhl.

1,500,000. bbl. 75 per cent,

1,250,000. bbl, 62H per cent

$150,000.
150,000.
150,000.

$150,000.
150,000.
150,000.

53c
55c
57c

$140,000.
None
76,000.

$ 40,000.
75.000.
137.600.

t 60,000.
JSO.OOO.
soo.ooo.

tieo.ooo.
sss.ooo.
SIS. 600.

Capacity
4„500,n00 bbl.

Capital

$5,000,000,
6^ per cent. 28 per cent.

4,000,000, bbl. $280,000. $300,000. 52c $340,000,
1 per cent.

50,000
106,000.

$140,000. t 60,000. tseo.ooo

3,000,000. bbl, 75 per cent

2,500,000. bbl. «2i
L>
per cent

280,000.
2,80,000

300,000.
300,000,

.54c

56c

100.000.
S30.000.

t.50.000.

S55.00O.

400.000.
480.000

Capacity
9,000,000 bbl.

Capital

$10,000,000,
7' per cent. 3- per cent.

Onlput
S,(XX),0OO. bbl.

0,000,000,1)1)1, 75 per cent

5,000.(K)0. bbl. 6212 per cent

$520,000.

620,000,
520,000,

$600,000.

600,000.

600,000,

52c

54c
56c

$720,000.
1* per cent,

140,000.
170.000..

$320,000,

160.000.

420,000.

t 80,000^

460.000.
670.000.

1480,000.

760,000.
920,000.

•No bterpst on Bonds"
Itale* indicate loss.

in these Calculations,

Example

2,000,000, bbl. Sold fe 65c

2.000,000, bbl. Cost 63c

$1,300,000
$1,060,000.

Fixed Overheads
$ 240,000.

$ 300,000.

LOSS t m.ooo.
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manufacturing cost is less than if they ran
75 or 62*2 per cent. This statement is

therefore made up based on this argument.
The figures not in italics show profit and
the percentages above them are the per-

centage of profit on the capitalization.

The manufacturing cost includes loss on
the bags and the packing and loading
costs.

I have given an example as to how the
figures are arrived at so that any one who
desires to use his own figures may make up
a similar statement.

New York City. Albert Mover.

Pile-Driving Specifications

Sir: The letter of Paul Munoz, on page
,660 of the Engineering Record of May 22,

191$, anent pile-driving specifications, and
your editorial comment on it in the same
issue, bring up some interesting points on
which the writer has had some experience.

About seven years ago the writer de-

signed a foundation for a building in New
Orleans, and later superintended the driv-

ing of the piles. There were about 3000
piles. Borings were first made, and the

general elevation of the stratum on which
the piles were to rest was determined. The
drawing gave the elevation of the cutoff.

The contractor was thus enabled to get a
fairly accurate estimate on the lengths of

piles required and made a lump-sum price.

There were, of course, unit prices for the

lumber, and it was provided in the contract

that allowance should be made for any extra

piles required.

The cellar elevation was from 12 to 20 ft.

below the curb, but in the beginning only 5

or 6 ft. of soil was removed and then the

pile driving was begun. When a pile was
driven to soil a short pile with a metal
sleeve was placed on top and the original

pile driven to the supporting stratum. The
short pile, called the follower, was then
withdrawn. The lot was later excavated

to the top of the piles. Of course there was
some variation in the slope of the support-

ing stratum, and some variation in the

amount of penetration required, the stratum
varying in density as well as slope. Enough
allowance in the length of pile had to be

made for this variation and in addition

2 ft. for the damage due to the splintering

of the butt.

In every pier or cluster of piles the writer

caused one test pile to be driven. This pile,

instead of just penetrating the stratum, was
driven right through. Where the stratum
was evidently quite shallow more piles were
added to the pier. It might be added that

it is always necessary to give the engineer

on the ground this latitude. Piles are

driven as a rule in ground whose nature is

more or less uncertain. The design as

made in the office must be somewhat of a

guess, which should be changed to suit the

actual conditions found in the field.

A pile derives its supporting power from
two sources—skin friction and its action

as a column when resting on a firm stratum.

It is the belief of the writer that it is

better to stop driving the pile when it

reaches a firm stratum, even if the latter

is but 2 or 3 ft. deep, than to pierce the

stratum and depend on the increased area

of skin friction of a longer pile. Of course,

the supporting stratum must be low enough
.so that any quicksand bed it may rest on

cannot be tapped. Some of the test piles

mentioned would be penetrating at the rate

of about Vi in. with a 5-ton hammer on a

3-ft. drop, but the minute the stratum was

pierced the movement would be 2 or 3 ft.

per blow and these piles would have been

lost entirely had they been driven to any-

thing like the resistance of the others.

A few blocks away from the site in ques-

tion, where the formation was practically

the same, a Government building was being

erected. The specifications read that a cer-

tain size and length of pile be driven. This

was rigidly adhered to, as much as 45 min.

being spent on some piles. It was very

evident that the final penetration was really

a deception, for through this terrific punish-

ment the piles undoubtedly broke. Here was

a case where the rigid enforcement of speci-

fications resulted in an injury to the owner

as well as to the contractor.

David Gutman.
Mount Vernon, N. Y.

Activated Sludge and the Balti-

more Sewage Experiments

Sir: The article, "Co-operation Sought in

Conducting Activated Sludge Experiments

at Baltimore," in the Engineering Record

of April 24, is accompanied by an insert

stating that "criticisms and suggestions are

solicited in order that the Baltimore tests

may have the benefit of the experience of all

those who have done work or developed

theories relating to this newest phase of the

sewage treatment problem."

During 1911-1912, and a part of 1913, the

writer was in charge of the investigations,

To SludgePryingBeds -^

TANK SUGGESTED BY BUENOS AIRES STUDIES

designs and construction for sewage treat-

ments in Buenos Aires, Argentina, and

while so engaged, and as a result of studies

undertaken in connection with this work,

formulated a scheme of treatment some-
what resembling the activated sludge proc-

cess. It was, however, my idea that media
were necessary for bacterial growth, and I

proposed to fill the aerating tank with
broken stone, much along the same lines

as have been followed at the Lawrence Ex-
periment Station. Unfortunately, I was
obliged to defer the construction of a test

plant, and have not had an opportunity

since that time to take the matter up again.

What I wish to bring to your attention

is the arrangement I had in mind to facili-

tate operation with the continuous flow, and
which I believe may be successfully applied

to the activated sjudge process.

The continuous agitation in the aerating

tank will, of course, prevent the deposition

of suspended matter and, if continuous flow

is utilized, a portion of such matter, entirely

or wholly unoxidized, will pass out in the
effluent. To intercept such suspended mat-
ter, I proposed to connect a settling tank in

series with the aerating tank, through
which the effluent of the latter would flow.

This secondary tank was to have a hopper-
shaped bottom with very steep sides, com-
municating with a "mongoose." The pas-

sage from the hopper to the mongoose was

oruinar.iy to be leit open, so that deposited

matter wouid pass down into the mongoose,

after the sioc action of an Imhofi:' tank.

From time to time, at frequent intervals, a

plug valve would be closed, and compressed

air admitted Irom the aerating system at

low pressure into the mongoose, forcing the

sludge accumulations, not too violently,

through a connecting pipe into the aerating

tank, at its bottom, for further treatment.

This action could be readily made auto-

matic. The outlet from the mongoose

should be closed when the inlet is open in

order to prevent an upward flow through

the mongoose from the aerating tank. The
accompanying sketch will illustrate the idea

more clearly.

When the sludge accumulation has be-

come too great, a portion may be discharged

by closing the passage between mongoose

and aerating tank, and emptying the mon-

goose through suitable connections onto

sludge-drying beds as frequently as may be

desired.

As there should be no considerable lift

from mongoose to aerating tank, and as the

compressed air required may be derived

from the aerating installation, operation

with continuous flow may be secured with-

out any complication of the apparatus re-

quired for a "draw-and-fill" plant,

I believe that such an arrangement as I

have described would give more satisfactory

results than the modified Imhoff tank illus-

trated in the article in the Engineering

Record, as in my opinion aeration will cause

an upward flow through the slots as well as

through the central vent, causing suspended

matter to be carried over into the effluent

trough, or in any case will prevent the de-

position of matter through the slots, al-

though the air does not actually pass up-

ward through them,
W. S, Coulter,

With Lederle & Provost, Sanitary Experts

and Hydraulic Engineers.

New York City.

A Poison for Johnson Grass, one of

the rapidly spreading plant growths that

impede the flow of water in irrigation

canals in the Southwest and add greatly to

maintenance costs, has been used success-

fully on a project in Arizona, states the

"Reclamation Record." Photographs show
that a rank growth was removed in seven

weeks. The poison is marketed under the

name of "Dinamine." Accurate costs were
kept of its use on the worst-infested canal,

on which a length of 3100 ft. and an area

of approximately 49,000 sq. ft. were cov-

ered. The labor cost amounted to $325,75,

and 101 gallons of poison at $1 per gallon

were used, making a total cost of $426,75.

The soil was very heavy adobe, making it

very difficult to get the borders thoroughly

saturated before applying the poison. This

is the heaviest cost, states the "Reclamation

Record," as small trenches had to be dug
along the top of the banks before they could

be wet to a sufficient depth. These trenches,

however, are not necessary in sandy soil

unless the slopes are very steep. The first

wetting was about two-thirds of the total

labor cost. The surface of the ground
should be kept damp for at least one week
after applying the Dinamine, so that the

fluid will penetrate deeper into the ground.

The use of this preparation is found to be

more effective during warm cloudy weather
than at any other time.



HINTS FOR THE CONTRACTOR
Details Which Save Time and Labor on Construction Work

Other articles in this issue of interest to contractors and construction engineers are indexed in the Table of Contents

[Contributions to this section are solic-

ited, and if found available will be paid

for. They must be SHORT, and should be

accompanied, if possible, by photographs

or sketches.—EDITOR.]

Chopped-Up Rope and Cinders Stop

Leaks in Wall

PLUGGING seep holes in the old wall of

the Portland Canal at Louisville, Ky.,

is accomplished by the means shown in the

photograph. The canal is being widened

under service and as material behind the

wall is removed the hydrostatic head in-

creases. Furthermore, shots in blasting the

rock to the required depth, 10' 2 ft., often

cause leaks to develop in the wall as far

away as 800 ft. Wooden wedges are driven

into the crevices on the back of the wall

to stop large flows and the seepage is re-

duced to a minimum by a mixture of sand,

cinders, chopped-up old rope and manure,
which is let down on the water side of the

wall in a box with a long handle. The open
side of the box is placed against the face

of the wall, and slowly dragged up and
down over the assumed area of leakage.

The flow of the water into the leak, coming
through holes in the bottom of the box,

carries this fine material into the crevices

and plugs them.
The work of widening the canal for the

U. S. Government is being carried out by
the Henry Bickel Company, with A. G. But-
ler as superintendent.

Holds Pipe Reinforcement While

Wiring Is Being Done

IN ORDER to hold circular rod reinforce-

ment securely in place the Lock Joint
Pipe Company, of New York, bends a 1/16
x 1 2-in. steel strap so as to fit over the bars,

as shown in the accompanying photograph.
The straps are bent by hand, using a ham-
mer with two projections, one rounded, for
striking the first blow, the other square-

iight wire. The result is a stiff cage that

can be rolled about or lifted by a crane

without danger of distortion.

BOX READY TO BE PLACED OVER LEAK IN

LOUISVILLE CANAL WALL

headed, for the finishing. On the Baltimore
water-supply work (described in the
Engineering Record, Oct. 31, 1914, page
474) two men easily bent twenty-five strips

an hour. Since their wages were 25 cents

an hour each, the bending cost 2 cents per
strip, or, since the strips were 6 ft. long

when bent, 1/3 of a cent per foot.

In service the reinforcing rods are first

supported on nails driven in a wooden form,
as shown in another of the views. At twelve

points around the circumference of the

108-in. pipe, these "clamp bars," as they

are called, are used, a y2-in. square bar
being placed on the other side of the rods

and securely fastened to the clamp bar by a

Unit Costs for Day Before Obtained

on This Job by 8:30 A.M.

DAILY unit labor costs on all phases of

the Chicago, Rock Island & Pacific Rail-

way track elevation work are ready by 8 :30

Chicago Track Elevatio.v

Daily Unit Labor Cost Report
For work performed 1915.

Mass L'oncrete
Amount placed this date cubic yards*

•' " to date "
Average unit cost this date per cubic yardi

" '• this season " " "
Reinforced piers, etc.

Amount placed this date cubic yards'
" to date " "

Average unit cost this date per cubic yar*
" " this season " "

"

Reinforced slabs and girders
Amount placed this date cubic yard*

to date "
Average unit cost this date per cubic yard'

" " " to date " "

Excavation
Amount taken out this date cubic yard*

" " to date " "
Average unit cost this date per cubic yardi

" " " to date " " "

Chicago Track Elevation
"Weekly Unit Labor Cost Report

Week Ending 1915.
Mass concrete
Amount placed this week cubic yards>

•' " previous week " "

" " to date "
"

Average unit cost this week cubic yard*
" " " previous week per " **

" '* " to date " " "

Reinforced piers, etc.

Amount placed this week cubic yards.
" " previous week " "
" " to date "

"

Average unit cost this week per "
" " " previous week '* " "
" " '• to date " " "

Reinforced slabs and girders
Amount placed this week

" " previous week
" " to date " "

Average unit cost this week per " "
" " " previous week " " "'

" " " to date " " "

Excavation
Amount taken out this week

" '• " previous week " "

" " " to date " '

Average unit cost this week per " "
" " previous week " " "

to date "

a.m. for the preceding day. This enables

the cost engineer, J. M. Weir, to get his

data "hot" so that he can make an imme-

HOOPED REINFORCEMENT FOR CONCRETE WATER PIPE, AND LABORERS MAKING CRIMPED BARS TO SPACE THE HOOPS
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diate check upon all the elements of the
work and remedy any increase in costs.

The accompanying form is being used and
is in accordance with those that the Inter-
state Commerce Commission has ordered
the railroads to put into effect in July.
Items not listed are added as needed. The
Rock Island engineers keep unit costs on
cutting, bending and placing reinforcing
-rods and form work in units per square
foot. Unit costs are also kept on placing
and pulling sheeting, but are not listed on
the daily reports, as the data are not com-
plete until each section of retaining wall
has been finished.

Heavy Truck and Rigging Used to

Install 48-Ton Armatures

FOUR ARMATURES, weighing, with the
trucking cradle, 45 to '48 tons each, have

been lately hauled from Thirtieth Street and
North River to the West Thirty-ninth
Street transformer station of the New York
Edison Company, unloaded, raised to the
second floor and installed. A large number
of smaller pieces, weighing from 1 to 25
tons each, have also been placed in the same
building. What is said to be the largest

capacity truck in the .country was used to

haul the antlatures, while a 25-ton capacity
motor truck was used to transport the fields

and heavy transformers.
Both trucks were built by the rigging

contractor, Richard Doughty. The truck
shown in the photograph has handled safely

a 65-ton load. Its rear axle is a bar of tool

steel 6 in. square. Its wheels are of cast-

steel, the rear pair having 12-in. treads and
weighing 2200 lb. apiece. The treads are
crowned to eliminate the cutting of asphalt
pavements and skidding in crossing car
tracks. The wheels are covered by patents.

The truck is hauled by three or four 5-ton

Sampson motor trucks, driven light. These
trucks are preferred because of their large

friction disk clutch and heavy transmission
gear, which allows the load to be started

easily.

In hauling such a load through crowded
streets speed is not a factor, as under no

circumstances could more than four miles

per hour be made. Several trucks are used

in preference to one, with its traction in-

creased by weighting, as this puts less

strain on each truck, and as the extra units

are needed to hitch on to the rear axle and
help slew the big truck in taking sharp
corners. The latter follows the motor truck

tracks very closely, which greatly reduces

THIS TRUCK HAS CARRIED 65-TON LOAD

the number of manhole covers broken in a
trip with a heavy load.

On reaching the station, the heaviest

parts are raised by a two-spool electric

winch on top of the steel gantry, erected

over the sidewalk, as shown in one of the

views. The 25-ton motor truck can back
under this gantry, but the heavy truck can-
not. The crib carrying each armature was
therefore pulled sideways off the truck on
to the sidewalk on rollers. Power for this

was supplied by running a line through a
snatchblock to one of the 5-ton motor
trucks.

The lifting tackle consists of two sets of

^^^ss^szssss^

falls, each containing eleven parts of 2-in.

manila rope. One is attached to each side

of the crib with a heavy wire rope sling.

Each armature was raised to the second

floor and held suspended while four heavy
timbers were rolled under it, two from each

side. Each was then lowered to rollers and
pulled inside the building, where a 50-ton

hand-power traveling crane could raise it

to the third, or generator floor, and
mount it.

The pieces weighing less than 10 tons,

most of which are storage batteries mounted
on the upper floors, are handled by a steel

stiffleg derrick with a 30-ft. boom, mounted,
with its electric hoist, on the roof. Both
the gantry and the derrick frame into the

steelwork of the building, and both can be
dismounted and stored inside the building

for future use after the installation is

complete. Each stiffleg of the derrick is

anchored to a building column by a pin

housed in a metal casing to protect it from
the weather.

Do Not Break Dynamite Cartridges

or Carry Matches When Loading'

DYNAMITE cartridges should never be

broken in two, according to the

"DuPont Magazine." This dangerous
practice is forbidden by law in many coun-

tries. Hardly a winter passes without some
blaster being killed by breaking a dyna-

mite cartridge. When the dynamite must
be exposed, the cartridges should be slit

lengthways with a sharp knife.

Another dangerous practice indulged in

by many rock men is carrying matches in

their clothes for lighting their pipes, blast-

ing fuses, etc. Instances are on record of an
entire loading gang being killed from an
explosion caused by dropping a match from
one of the men's pockets into the hole,

causing the blast to go off while it was
being tamped. If fuses are lighted with
matches, one man should have charge of

them and leave them at a safe distance

while loading the hole.

ELECTRIC WINCH MOUNTED ON GANTRY RAISING 48-TON LOAD WITH MANILA ROPE DERRICK IS PART OF BUILDING FRAME
Falls of derrick on roof show In left view. Hoist Is just Inside door of penthouse In right view. Heavy timbers in left and center views were rolled underarmature after It was raised, and used to skid it Inside building.



NEWS OF THE WEEK
Passing Events in the Civil Engineering and Contracting Fields

$20,000,000 Cement Company
Receives Charter

Concern with Chicago Headquarters, Projected by-

Edward M. Hagar, Announces Appointment

of Officers

A charter was granted on June 9, under the

laws of Maine, incorporating the cement com-

pany projected by Edward M. Hagar, who
lately resigned the presidency of the Univer-

sal Portland Cement Company for the pur-

pose of organizing a company to acquire and

operate a chain of cement plants to cover the

territory between the Atlantic seaboard and

the Rocky Mountains. The concern is called

Hagar Portland Cement Company and its

capital stock is $20,000,000, all common.
Mr. Hagar announces the election and ap-

pointment of the following oflBcers and assist-

ants: Edward M. Hagarj president; Morris

Metcalf, vice-president; B. H. Rader, vice-

president and sales manager; Gordon Wilson,

secretary and in charge of cost accounting;

Leonard Wesson, assistant to president in

operation and construction; J. P. Beck, assist-

ant to president in extension "work; C. W.
Lyon, engineer of economics; J. H. Barbazette,

superintendent of construction.

Pending the election of a permanent treas-

urer the office will be filled by Gordon Wilson.

The general offices of the company are located

at 208 South La Salle Street, Chicago.

$24,000,000 Railroad Contract

Awarded in Canada
A contract has been awarded to the Na-

tional Engineering Company, of Cleveland, for

the construction of the Lake Huron & North-

ern Ontario Railway, in Canada, running from
Sault Ste. Marie to a junction with the Grand
Trunk Pacific Railway between Cochrane and
Hearst. The line is to be 300 miles long and

the estimated cost is $24,000,000. Active con-

struction will await completion of the flotation

of a bond issue now being arranged by the

National Engineering Company.

Niobrara River Raises Havoc with

Nebraska Bridges
All bridges along the Niobrara River for 75

miles from Cams to Niobrara, Neb., are either

out or damaged, according to word received

from George E. Johnson, State engineer.

These bridges were built from the north bank
to an island in the center of the stream. The
south channels were closed up and as the

waterway of the bridges was not large enough
to take care of the last May rains, the bridges

either went out or the river cut around them.

Only two spans of the bridge at Butte are

left. Half the river at the Whiting bridge is

running through the fill, south of the bridge.

At Lynch the waters are practically all run-

ning through the fill south of the bridge and,

east of Lynch, the bridges were carried out
entirely.

Supervising Engineers Lose Positions

on Reclamation Service Work
As a sequel to the recent order transferring

the bulk of the U. S. Reclamation Service busi-

ness from Washington to Denver, Sidney B.
Williamson, chief of construction, with head-
quarters now at Denver, issued an order May
28, effective June 15, abolishing the positions

of supervising engineers on the Pacific, South-
ern, Central, Idaho, Northern and Yakima
divisions and requiring all their records sent
to the Denver office. This terminates the con-
nection of E. G. Hopson and C. H. Swigart,

with the service. A few supervising engineers
from the Northern, Central and Idaho divisions

will be brought to Denver with the title "senior
engineer." Others will remain on the projects
with reduced responsibilities. E. H. Baldwin
from the Southern division will go to Denver
as assistant chief of construction, all project
managers will henceforth report to the Denver
office instead of to Washington.

McGraw^ Papers Win Exposi-

tion's Medal of Honor
International Jury at San Francisco Makes Award

for General Excellence to Engineering

Record's Publisher

A medal of honor for general excellence,

the highest award which it is possible to con-

fer upon a publishing company, has been given

to the McGraw Publishing Company, Inc., by
the jury of awards of the Panama-Pacific In-

ternational Exposition. In addition to the

Engineering Record the McGraw Company
issues the Electrical World, Electric Railway
Journal, Metallurgical and Chemical Engineer-
ing and the McGraw Directories, including the
newly published "waterworks directory.

Circuit Court Gives Decision in

Second Caisson Patent Suit

A decision just handed down in the United

States Circuit Court by Judge William H.

Hunt holds that certain patents assigned to the

Foundation Company, of New York, are valid

and have been infringed by the defendant, the

O'Rourke Engineering Construction Company.
These patents were held to cover the construc-

tion of concrete building caissons, either by re-

moving the outside forms and sinking a plain

concrete shaft, or by building them with rein-

forced-concrete working chambers having

steps, so as to give a square bearing on the

seal, and to make a continuous concrete shaft

to contain no wood. The patents also were
held to cover the use of collapsible shafting

which can be removed and used over again on

other caissons. The suit was over the con-

struction of the foundations for the Walker-
Lispenard and other New York buildings con-

structed by the defendant.
The injunction has been suspended, pending

appeal, under a bond given by the defendant.

Ready to Start Miami Flood Preven-

tion Work
Following the decision of the Ohio Supreme

Court June 4, declaring the Ohio Conservancy

Act valid, the Dayton Flood Prevention Com-
mittee has rendered a report, setting forth the

history of the flood prevention project and
its present status.

The report emphasizes that active work will

be undertaken immediately looking toward the

construction of the flood prevention work.

While the exact date for the letting of con-

tracts is contingent upon formal organiza-

tion of the district under the law and the

making up of the appraisal roll, preparation

of tht necessary construction plans and speci-

fications is now at hand.
Announcement has been made that the pro-

posed reservoir at Port Jefferson has been

abandoned, final surveys and the balancing of

reservpirs indicating that it could be dispensed

with, but the total capacity of this system has
been more than compensated for by the in-

creased capacity in the other six.

It is reported that Mr. Morgan is success-

fully recovering from his recent operation and
will soon devote all of his time to the Dayton
work.

"Mushroom" System Infringes
' Norcross Patents, Court Rules

On Appeal C. A. P. Turner Is Enjoined from

Further Use of Flat-Slab Type of Concrete

Construction Covered by Drum Claims

Reversing the decree of the U. S. District

Court of Minnesota, filed Dec. 27, 1913, the Cir-

cuit Court of Appeals has declared C. A. P.

Turner's flat-slab patents Nos. 985,119 and
1,003,384 to be an infringement of the Nor-
cross patents controlled by John L. Drum, and
a writ of perpetual injunction has been issued

enjoining Mr. Turner from "using or vending
reinforced-concrete floorings for buildings con-
taining or employing the invention described
and patented in the Norcross letters patent No.
698,542," granted April 29, 1902. The decree
states that the Turner patents. No. 985,119,
granted Feb. 21, 1911, and No. 1,003,384, grant-
ed Sept. 12, 1911, conflict with the Norcross
claims, particularly with claims 1, 3 and 4.

Judge Wilbur F. Booth of the U. S. District
Court has appointed Howard S. Abbott master,
to make an accounting of Mr. Turner's profits

and of the damages suffered by the plaintiff by
reason of the infringement. The court also
ruled that the plaintiff recover from the de-
fendant the costs of the suit in both the Dis-
trict Court and the Court of Appeals. The
court's mandate was filed June 9. The decision

is of far-reaching importance in the field of re-

inforced-concrete construction, for the Turner
"mushroom" system was used extensively
throughout the country.
The case of John L. Drum vs. Claude A. P.

Turner was first brought up for a hearing
Nov. 12, 1913. The District Court at that
time dismissed the Drum complaint and ratified

the validity of the Turner patents. The case
was forthwith carried to the Circuit Court of
Appeals which reversed the decision of the
lower court and ordered the case to be re-

, manded to the District Court with directions

to render a decree in favor of the complainant
for an accounting and an injunction.

Mr. Turner's Statement
When the news that the court's mandate had

been filed on June 9 was received, the Engi-
neering Record requested a statement from
Mr. Turner. In a telegram dated June 17 he
says:

"The Circuit Court of Appeals' decision does
not end the litigation. It affects only the liti-

gants in view of the present complete evidence

as to prior use, etc., rendering the Norcross
patent invalid. I will furnish this evidence to

any one interested. The litigation concerning
the Turner patent is just well under way. No
decision has yet been rendered on the broad
Turner patent in the Lauter Piano Company's
suit in the District Court of New Jersey now
ready for a hearing. This case will be decided
soon."

Illinois Engineers' License Law
Passed by House

The Illinois bill licensing structural engi-

neers, fostered by the Western Society of

Engineers, has been passed by the House of

Representatives and is now in the Senate.

When the bill was on second reading in the

House it was amended in accordance with an
agreement between representatives of the
architects and of the legislative committee of
the Western Society of Engineers. According
to H. J. Burt, chairman of the committee, the
effect of these amendments is to limit the work
of engineers to those buildings which are com-
monly understood to be engineering structures,

such as power houses and manufacturing
plants.
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Colorado River Can Supply

Imperial Valley's Needs
Chief Engineer Rockwood Submits Report Sum-

ming up Ten-Year Statistics and Reviewing

Irrigation in Lower Colorado

The flow in the Colorado River is ample
for all the irrigrable lands of the basin in

California. Arizona, Utah, Wyoming and
Northern Mexico, according to a report sub-

mitted by C. R. Rockwood, chief engineer, of

the Imperial Irrigation District, to the board

of directors of the district on May 29. Mr.
Rockwood bases the report on Government and
private statistics and speaks also from
personal experience with Colorado River irri-

gation projects since 1893. In conclusion the

report states that the present area under canal

below the Grand Canyon can use only one-

third the water supply, and that a 2,000,000

acre-ft. storage reservoir would insure a sup-

ply for every available acre in the same region.

The irrigable acreage above the Grand
Canyon is not considered in Mr. Rockwood's

computation as to the adequacy of the supply

for Imperial Valley, because the areas above

the canyon would draw water only during the

summer when the river is in flood and the

supply more than ample for all needs. In fact,

any considerable areas brought under irriga-

tion in that region, he points out, would benefit

the lower Colorado by acting as a reservoir

in reducing floods and increasing low water
flow.

Below Needles, Mr. Rockwood estimates,

there are approximately 1,700,000 acres which
may eventually require water, 200,000 acres

of which are above the Laguna dam. He
divides the 1,500,000 acres below the dam as

follows: Yuma Project, 100,000 acres; Im-
perial Valley, 700,000 acres; Lower California,

£00,000 acres, and Sonora Mesa, 200,000

acres. The mean flow of the river in each

calendar month is sufficient for the irrigation

of the entire irrigable area below the Grand
Canyon, but when the entire 1,700,000 acres

are under cultivation, some storag:e will be

necessary, he states, to furnish an absolutely

safe supply for the months of July, August,
September and October.

Statistics for Ten Years

Statistics for the ten-year period of 1905

to 1914 inclusive have been carefully studied

by Mr. Rockwood and in order to present the

matter clearly in the present report he in-

cludes a table based on gaging of the Colo-

rado River at Yuma, which shows the mean
and minimum values for any month in the ten-

year period. The table, which is reproduced
herewith, records in the last column the total

amount of water delivered by the California

Development Company to the Imperial Mutual
Companies during each month of 1914.

After explaining the reasons why there need
never be fears as to inadequacy of supply Mr.
Rockwood states that it will be the flood situa-

tion, rather than the necessity of conserva-
tion, that will hasten the construction of
storage dams. Under the appropriation made
last year by the Department of the Interior,

surveys have been under way for selecting

suitable storage reservoir sites on the upper
Colorado, and those already reported upon
favorably are as follows: Bluff River reser-

voir on the San Juan River, Utah, capacity

3,500,000 acre-feet; Bed Rock reservoir on the

Dolores River, Colorado, capacity 3,000,000

acre-feet, and the Junction reservoir at the

confluence of the Green and Grand rivers, ca-

pacity 6,500,000 acre-feet

Retires After Fifty-four Years in

City Service

David Brower, assistant engineer in the

Bureau of Sewers, Borough of Brooklyn, city

of New York, was retired on pension, June 1,

after fifty-four years of continuous service.

Assistant Engineer of Brooklyn Sewer

Bureau Who Has Been in Muni-

cipal Service Since 1861

DAVID BKOWER

He was appointed rodman in the sewer depart-

ment, May 1, 1861, at the time when the plans

of the first drainage system of the first, third

and sixth wards of the former city of Brook-

lyn were being discussed as to whether to

build a single or combined sewer system, and
when data on such construction and on the

local rainfall were very meager.
He was born in Brooklyn, in 1842, was edu-

cated in the public schools of the old city of

Williamsburg and entered the city service at

the age of nineteen. He volunteered for serv-

ice in the Civil War at the first call for volun-
teers, entering as a private and retiring, after

two years, as a captain.

Pennsylvania Highway Department
Changes Engineering Personnel

Important changes in the oflice forces of the
State Highway Department of Pennsylvania
were announced June 15. L. L. Bobbins,
formerly assistant engineer in charge of the
district comprising Beaver, Westmoreland and
Allegheny counties, has been removed, and
S. W. Jackson, formerly in charge of the work
in Bradford, Cameron, Lycoming, Sullivan,

DtscHAun or Colosado IUveb at Yuma in Ant Month, 1905-1914

Minimum Mean
discharKe, dischar/Ee,

Month Bcre-rt. acre-fl
January 331,000 598,577
February ,.^..... 424,000 741,«35
March »18,000 1,297.769
April 1,0«0,00C 1.618,737
May »'V4 1,«70.000 2,763,975
June 2,550,000 4,657,211
Julv 902,000 2,840,610
Autrust 580,000 l,328,l<e
September 367,000 861,841
October ; 429,000 784,915
November - 467.000 S99,S4S
December 428,000 653,902

Amount
required

per
acre,

acre-ft
0.177
0.189
0.296
0.317
0.399
0.437
0.483
0.404
0.3S4
0.265
0.175
O.ISO

Min.
discharge

will
irrigate,
acres

1,870,000
2,238,000
2.763,000
3,344,000
4,185,000
5,840,000
1,872,000
1,435,000
1,036,000
1,619,000
2,670,000
2,800,000

Mean
discharge

will
Irrigate,
acres

3,381,000
3,924,000
4,380,000
5,106,000
6,927,000

10,657,000
5,880,000
3,287,000
2,434,000
2,960,000
3,426,000
4,087,000

Total
UBeil
1914.

acre-ft.
44,000
38,000

, 78,000
94,000

113,000
127,000
13.",,000

121,000
108.000
78,000
46,000
34,000

Potter and Tioga counties, has been appointed

in his stead. J. S. Ritchey, formerly superin-

tendent in Sullivan County, has been pro-

moted to the grade of assistant engineer to

succeed Mr. Jackson. G. C. Langenheim,

formerly in charge of Berks, Carbon, Schuyl-

kill, Lehigh and Northampton counties has

been removed and is succeeded by John T.

Gephart, Jr. George W. Deaves has been

appointed road superintendent of Delaware

County; C. E. Myers, of Westmoreland

County; W. G. Dick, of Allegheny County,

and W. A. Dilzer of Berks County.

Hell Gate Arch Erection Started

from Ward's Island

The shoes have been set for the Ward's

Island end of the Hell Gate arch of the New
York Connecting Railway. Material for the

first panels will be unloaded by the shore der-

rick and hauled to the traveler on the track

on which the locomotive crane is shown in the

accompanying page of pictures. Part of this

material will be rehandled by the crane, as

were the castings for the two shoes. After

the erection reaches the bank, members will

be hoisted directly from the car floats, which

is now being done across the river.

Some of the erection methods were briefly

described on page 568 of the Engineering

Record for May 1, 1915.

May Hold Up Transfer of Link in

Alaska Government Railway

Application has been made in behalf of the

bondholders of the Alaska Northern Railway

for the appointment of a receiver to handle

the $1,150,000 which the Government has

agreed to pay for this link in its railroad

system for Alaska. The bondholders do not

oppose the transfer of the property, but hold

that the money should be applied to the pay-

ment of the bonds.

NewEnglandWaterworksAssociation

Names Convention Committee
The first steps toward organizing the con-

vention of the New England Waterworks
Association which will be held in New York
City, Sept. 7 to 9 inclusive, were taken at a

meeting in Boston last week when a conven-

tion committee was appointed. Alfred D.

Flinn, deputy chief engineer of the Board of

Water Supply of the City of New York, is

chairman and the other members are: William

W. Brush, deputy chief engineer, and Henry
B. Machen, borough engineer, Department of

Water Supply, Gas and Electricity; Francis

F. Longley, of the staff of Hazen, Whipple &
Puller, consulting engineers, of New York;

Fred S. Bates, sales manager of the Rensselaer

Valve Manufacturing Company, and Charles

W. Sherman, of the staff of Metcalf & Eddy,

consulting engineers, of Boston. In addition

to Mr. Bates, who will head the committee on

exhibits, another representative of the asso-

ciate members will be appointed by President

Leonard Metcalf.

The Waldorf-Astoria in New York has been

decided upon as the convention headquarters

and the time of the meeting, Sept. 7 to 9, has

been fixed upon so as to make it possible for

members to leave for the International Engi-

neering Congress to be held in San Francisco

Sept. 16 to 25.

State Highway Department Created

in Tennessee
Governor Rye of Tennessee has signed the

bill creating a highway commission in that

State, to consist of the Governor, the State geol-

ogist, the dean of engineering of the University

of Tennessee, and three members, each repre-

senting a grand division of the State. One
of the first duties required of the commission
will be the planning of a system of highways
connecting all county seats.



Hell Gate Arch Erection from Ward's Island Started

V
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MAIN TRAVELER ERECTED ON WARD'S ISLAND AND FIRST PANEL OP ERECTION TIES PLACED ON LONG ISLAND END

VIADUCT ACROSS WARD'S ISLAND BEHIND CONTRACTOR'S UNLOADING PLANT READY TO MOVE RIVETING STAGE

ward's ISLAND SHOE SET AND TEMPORARILY SHORED LONG ISLAND STRUCTURE LOOMS HIGH ACROSS RIVER
Left view shows frame of a three-story riveting stage. A car float loaded with steel for the next panel Is shown below the main travel at the right.
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Personal Notes

C. E. Arnold has been appointed city engi-

neer of Woodland, CaL
R. W. Fletcher has been appointed city

engineer of Vader, Wash.

Eugene M. Booth has been appointed State

highway engineer of Idaho.

Russell B. Easton has resigned from the

office of city engineer of Aberdeen, S. D.

T. L. Landers has been appointed resident

tatgmtet oa the Intercolonial Railway with

oAce at Truro, Nova Scotia.

S. T. W. Green has been appointed to a posi-

tion on the engineering forces of the sewerag^e

commission of the city of Baltimore.

Louis K. Rourke, cominissioner of the De-
partment of Public Works of Boston, Mass.,

and formerly in charge of the Culebra Cut,

Panama Canal, has resigned.

C. L. Jarvis, chief engineer of the Provo
Reaervoir Company, has resigned from that

office to become chief engineer of the Sevier

River Land A Water Company.

Edwin C. Woodward, paving engineer, of

Fort Worth, Texas, and formerly city engi-

neer of that city, has been appointed engineer

in charge of paving in the city engineer's de-

partment, Galveston, Tex.

William E. Davis, formerly connected with

the Ventura Wharf Company, Ventura, Cal.,

has been appointed assistant resident engi-

neer on a portion of the new concrete State

highway between Davis and Sacramento, Cal.

E. Keough, formerly roadmaster and assist-

ant trainmaster of the Chicago, Burlington &
Quincy Railroad at Aurora, III., has been ap-

pointed assistant engineer of maintenance of

way of the Canadian Pacific, with headquarters

at Montreal.

M. H. Kebabian, formerly connected with
the engineering department of the electric

division. New York Central Railroad, has been

appointed valuation engineer on the forces of

the Interstate Commerce Commission, Depart-
ment of Valuation.

E. O. Christiansen has been appointed engi-

neer of the special tax commission of the city

of Cambridge, Mass. He is a graduate of the
civil engineering department of the Massa-
chusetts Institute of Technology and a recent

student at the Harvard Graduate School of
Business Administration.

William M. Brown, formerly general super-
intendent of the Bangor & Aroostock Railroad,
has been appointed chief inspector for the
Public Utilities Commission of Maine. He was
graduated from Bowdoin College in the year of
1881 and entered railroad service in 1882.

E. E. Ludwick, formerly superintendent of
construction on the sewer system, sewage dis-

poaal plant and power plant recently com-
pleted for the State Hospital for the Insane
at Beverly, N. J., has been appointed superin-
tendent of construction on a new municipal
building for the city of Philadelphia.

Arthur E. Morgan, in charg^e of the engi-
neering work for the Dayton Flood Preven-
tion Committee, who passed through a crisis

recently, following an operation, is now on the
road to complete recovery. It is announced
that he will, as soon as he returns to active
work, devote all of his time to the Miami Val-
ley work and not, as in the past, only part of
his time.

E. A. Byrne, formerly assistant to the chief
engineer of the Department of Bridges, City
of New York, will head the engineering forces
of that department with the title of acting
chief engineer, as no chief engineer will be
appointed, for the present, at least, to succeed
Austin Lord Bovrman, whose death was noted
In this journal, June 12, the bridge commis-
sioner not deeming such an appointment
necessary.

Samuel C. Stickney, formerly assistant gen-
eral manager of the Erie Railroad at New
Ttork, has been appointed assistant to the vice-

president of that road, the Chicago & Erie, the

New York, Susquehanna & 'Western and the

New Jersey & New York. He was graduated

from the Massachusetts Institute of Tech-

nologry and entered the railway service in 1886

as locating engineer on the Chicago, St. Paul

& Kansas City.

William A. Baldwin, formerly assistant

general superintendent of the Erie Railroad

at New York City, has been appointed gen-

eral superintendent of the lines east of Buf-
falo and Salamaca, succeeding Frederic B.

Lincoln, whose promotion to a higher grade is

noted elsewhere in these columns. He was
graduated from Cornell University in 1896 and
entered railway service as chairman on the

Erie. He was appointed assistant engineer in

1899 and division engineer in 1903. In 1910

he attained the grade of superintendent on the

Chicago division and, in 1812, was appointed

superintendent of the Delaware and Jefferson

divisions.

Prof. Charles L. Crandall, of the college of

engineering of Cornell University, retires this

month after 41 years of continuous service.

He was graduated from Cornell in 1872, with

the first regular class to go through the four

year course, and, after a year spent in grad-

uate work, joined the instructing staff there.

In 1875 he was made assistant professor and,

in 1891, associate professor. He attained full

professorship in 1895. During his long service

he taught geodesy and railway engineering

and, from 1904 to 1906, was in charge of the

college. He is the author of many articles

of a technical nature and of several well

known works, including "The Transition

Curve" and "Text Book on Geodesy and Least
Squares."

Jesse S. Ritchey, whose promotion to the
grade of assistant engineer in charge of the

district comprising Bradford, Cameron, Ly-
coming, Sullivan, Potter and Tioga counties

by the State highway commissioner of Penn-
sylvania is noted elsewhere in this journal,

was grraduated from Pennsylvania State Col-

lege in 1908 and served for four years as sur-

veyor for the Bureau of Lands, Insular Gov-
ernment of the Philippine Islands. On his

return to this country, in 1912, he was ap-
pointed chief of party in the Pennsylvania
State Highway Department. He served as
instructor in civil eng^ineering at Pennsylvania
State College from 1913 to 1914, returning in

that year to the highway department as
superintendent of maintenance.

Frederic B. Lincoln, formerly general sup-
erintendent of the Erie Railroad and subsi-
diary lines east of Salamaca, has been ap-
pointed general manager of the lines east of
Buffalo and Salamaca, with office at New York
City. He entered railway service in 1887 as
rodman on the Erie and attained the grade of
assistant engineer in 1895. In 1898 he was
appointed superintendent of the Tioga division
and, in 1905, superintendent of construction on
the Delaware & Eastern. Later in the year
he became superintendent of construction for
the O'Rourke Engineering Company, of New
York, on the Grand Central terminal work for
the New York Central & Hudson River Rail-
road. He returned to the Erie in 1914 as
general superintendent of the Erie division.

Herbert Nunn, who was city engineer of
El Paso, Texas, from 1911 to 1913, has been
appointed engineer in charge of permanent
highway construction in Multnomah County,
Ore., under the recently voted $1,250,000 bond
issue. He served with the U. S. Army on to-
pography and reconnoissance work in the
Philippine Islands from 1898 to 1900, and
took a special course in engineering at the
Infantry and Cavalry School, Fort Leaven-
worth, Kan., in 1905. In 1909 he was ap-
pointed special road engineer of El Paso
County, Texas, and had charge of the construc-
tion of 42 miles of bituminous pavements.
During the time he was city engineer of El
Paso he had charge of the construction of
a reinforced-concrete viaduct, 1257 ft. long, a
large municipal plant consisting of a rein-
forced-concrete warehouse with storage yards

and a 125-stall stable, and the design and start-

ing construction of a 36-in. sanitary sewer,

16,000 ft. long.

Henry Welles Durham, who resigned re-

cently as chief .engineer of the Bureau of

Highways for the Borough of Manhattan, New
York City, has entered the consulting engi-

neering field with Percival Robert Moses, elec-

trical and mechanical engineer, 366 Fifth Ave-
nue, New York City. Mr. Durham will spe-

cialize in municipal and paving work. He
graduated with the degree of C. E. from the

School of Mines of Columbia University in

1895, and for six years from that date served

as assistant engineer of the sewer division of

the New York subway work under William
Barclay Parsons, then chief engineer of the

Rapid Transit Commission. During this time

he also was engaged on the preliminary sur-

veys for the Nicaragrua Canal, then under con-

sideration by the Commission which President

McKinley appointed. In 1904 Mr. Durham was
appointed resident engineer for the City of

Panama in charge of the design and construc-

tion of waterworks, sewers and paving involv-

ing about $1,000,000 worth of construction by
day labor. He served under the administra-

tions of the three chief engineers of the

Panama Canal, John F. Wallace, Mr. Stevens

and Gen. George W. Goethals. In 1907 Mr.
Durham was appointed by William Barclay
Parsons as resident engineer on surveys and
construction of the Cape Cod canal in Massa-
chusetts and here he served until 1911. In

1912 George McAneny, then president of the

Borough of Manhattan of New York City,

appointed Mr. Durham chief engineer of the

Bureau of Highways. He served in this ca-

pacity until his resignation in March of this

year, having had charge of about $10,000,000

worth of work, $7,000,000 of which was new
paving. During his term of office with the city

Mr. Durham was detailed by Mayor Gaynor
to make an extended trip of inspection of pave-
ments in the principal cities of Europe, and
he has published an exhaustive report of his

observations.

Obituary Note
Major Alfred B. Putnam, Corps of Engi-

neers, U. S. A., who was in charge of the im-
provements and maintenance of the Arkansas
River and other works within the territory

covered by the U. S. Engineer's office at Little

Rock, Ark., for the past year, died in that
city, June 9.

Civil Service Examinations

Illinois.—The State Civil Service Commis-
sion announces that an examination for a

service engineer in connection with the Illi-

nois Public Utilities Commission, salary from
$200 to $300 a month, will be held July 10;

applications to be on file in Springfield on or

before July 3. This examination will be un-

assembled; that is, questions on education and
experience will be mailed direct to each appli-

cant, who will write out his replies and re-

turn them to the commission. Candidates
must be 25 years of age and should have an
engineering college education, or its equiva-
lent, and experience or ability in the opera-
tion, construction and design of utility proper-
ties and their equipment. Familiarity with
the Illinois Public Utilities Commission law is

also essential. The duties involve directing
service inspection of utility properties and pre-
paring orders in such cases.
The commission also announces an examina-

tion for an assistant canal superintendent for
the Illinois and Michigan canal, salary from
$100 to $150 a month, to be held July 10;
applications to be on file in Springfield on or
before July 3. The examination is open
only to residents of Illinois and will be held
in the usual places throughout the State.
Applicants must be 25 years of age and
should have experience in supervision of
operation, construction and repair work on
canals and their equipment.
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New York's New Subways in Operation

THAT two parts of the new dual subway

system of New York City were opened

this week illustrates the progress that has

been made in the great construction under-

takings that are to more than double rapid

transit facilities within the city. Both

lines connect Brooklyn more closely with

Manhattan. One will deliver passengers on

transfers from the Grand Central station

of the old subway to the surface and ele-

vated lines of Long Island City. The other

route extends from the Municipal Building

across Brooklyn to Coney Island, via the

Manhattan Bridge and Fourth Avenue.

Both routes were proposed, construction on

them started and one actually built before

the dual system was planned. Much credit

is due the Public Service Commission for

welding these routes into an operating sys-

tem connected with existing routes and

with the new lines necessary to the city's

expansion, and also for taking prompt ad-

vantage of the previous start made on

these lines to operate them without waiting

for the entire system to be built.

Continued Sand Testing

IN THIS ISSUE is concluded a series of

articles on sand analysis by Cloyd M.

Chapman and Nathan C. Johnson. The
Engineering Record believes that its pre-

diction that the articles would be of the

highest excellence has been borne out by

the series. The necessity of sand analysis,

its possibilities for securing economies for

the contractor and a superior product for

the owners, the characteristics of sands,

due to their origin, which influence their

field of usefulness, were discussed in the

first two articles. The third describes the

tests briefly and then drives home the very

important doctrine of the necessity of con-

tinuing the analysis of sand throughout the

job, just as every shipment of cement or

every rolling of reinforcement bars is

tested. This need of continued testing

was shown in the first article, but its im-

portance is such that too much emphasis

cannot be placed upon it. To rely on a

single test before the job is started or in

the early stages of the work has no more
logic to support it, when applied to sand,

than would a single test for cement. Fail-

ure to appreciate this point has been due

to the belief that "sand is sand," but now
that the fallacy of this phrase has been

shown, it should need no argument to con-

vince engineers, particularly, that continu-

ous sand testing is necessary. Contractors

may be more difficult to win over, but they

can be made to see the light from the angle

presented in the first article of the series

referred to. One final word: It avails

but little for engineering progress if engi-

neers assent to the conclusions reached in

this series but fail to act, if they commend
sand testing but do not put it to practical

use. Between conviction and action there

should be no lapse. If sand testing is good,

specifications should be revised to accord

with modern conceptions and examination

of the material continued as the shipments

come in or as new sections of bank are un-

covered. Any less positive action means a

continuance of the present inadequate and

unscientific methods of controlling one of

the most important elements in the making

of concrete.

Schoolboy Sanitarians

COMMANDEERING school children to

do inspection work that should be per-

formed by city officials is not a new idea,

but the scale on which the Civic-Industrial

Clubs of the Chicago high-schools . carried

out a sanitary survey of 2225 blocks is

worth noting, for it has been given official

recognition, the results have been turned

into the street department and a certain

amount of cleaning up will surely follow.

The survey covered a district larger in pop-

ulation than Milwaukee and included such

factors of sanitation as garbage cans, ves-

sels for miscellaneous waste and ashes,

stables and manure vaults, the removal of

all wastes, paving conditions and littering

of alleys, conditions of yards and vacant

lots. To get the work done the area as-

signed to a school was divided into twenty-

block districts with a captain and team as-

signed to each district. A tabulation com-

mittee concentrated the work of the cap-

tains into separate summary sheets for

garbage, ashes, stables, vacant lots and

alleys so that the reports might be referred

to different bureaus of the city. In some

cases maps, colored to indicate conditions,

were made. There is no doubt that the

really great benefit from this work will

come through the intimate knowledge of

backyard conditions obtained by the boys

in their own neighborhoods. A representa-

tive of this journal once undertook to clean

up the mosquito breeders in a suburban

town of 2500 people and found backyard

conditions so unbelievably bad in what was

supposed to be an enlightened community

that his photographs were the only means

of saving his reputation for veracity when

an appeal was made to the local improve-

ment club for financial and moral support

to help clean up the town. Children tell the

truth and the Chicago city fathers would

do well to clean up the unsavory districts.

The blame will now be placed where it be-

longs, for the boys are to continue further

systematic work along the same lines.

To Alaska by Rail

NO PROJECT for an all-rail route to

Alaska is known to be under considera-

tion at this time, but there have been

rumors of such a connecting link. The

Pacific Great Eastern Railway, which runs

478 miles north from Vancouver, is now

nearing completion, as noted elsewhere in

this issue, and it is interesting to observe

that before it was well under way the de-

cision was made to extend it to the north

beyond its intersection with the Grand

Trunk Pacific Railway at Fort George.

This extension is to follow a northerly direc-

tion for some distance beyond Fort George

and will then turn eastward, cross the

Rocky Mountains and run to the eastern

border of the province in the Peace River

Valley. It is true that the latter extension

is primarily to encourage the development

of the agricultural and mineral resources

of adjacent territory and does not even fol-

low the most direct route toward the Gov-

ernment railroad system in Alaska. How-

ever, the completion of the Pacific Great

Eastern will provide a direct north and

south route from Salina Cruz, Mexico, in

latitude 16 north, to a point north of the

fifty-fifth parallel, or about 500 miles north

of Vancouver as the crow flies. This makes

the total length of the continuous railroad

that roughly parallels the coast, only 6 deg.

less than half the distance from the equa-

tor to the North Pole. By the most direct

land route, there is still a gap of over 900

miles that must yet be spanned before the

all-rail connection with the Government

railroad in Alaska is realized, but the En-

gineering Record has already reported joint

consideration of the feasibility of con-

structing such a road by Premier McBride

of British Columbia and Secretary of

State Lane. The spanning of this gap is

certain to come in time, and, perhaps, much

sooner than most of us expect.

Essence of Modem Organization

OCCASIONALLY one comes across a

paragraph or a sentence that expresses

the essence of an important situation or

otherwise condenses thoughts that nor-

mally are of large compass. Such a para-

graph, stating tersely the type of man-

agement which business and military or-

ganizations have found to stand the most

severe test, is contained in an article on

"Business EflSciency and Its Application to

Public Affairs," written by Elihu C.

Church, formerly chief of the Bureau of

Supplies of the Department of Water Sup-

ply, Gas and Electricity, New York City,

and published in the July number of the

Bulletin of the New York Real Estate
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Board. So striking is the expression that

it is here reproduced. It will start a train

of thought in the mind of everj" one con-

cerned with organization problems to bring

back vividly the principles, at least, under-

lying what we have learned of modem
methods of management in recent years,

and to tempt one to apply it to his problem

as a standard by which to judge of the suf-

ficiency of his own organization.

"The executive," Mr. Church says, "is

charged with the supervision of two dis-

tinct classes of work. One involves plan-

ning, the other execution. They are en-

tirely unlike and call for different treat-

ment The importance of planning is grad-

ually increasing as undertakings grow in

size and ever tend to become more and

more complicated. /( is now recognized

that aekieving auecesa w e»8entiaUy a

thinking job. But who is to attend to all

this investigation and study? The man on

the firing line has not the time. Yet if a

business, like an individual, is going to

'make its head save its heels' there must

be men specifically charged with the task.

Such men are said to belong to the 'staflT

or directing branch of industry, as con-

trasted with the line' c^Scials, who com-

prise that part of the organization which

carries on the work at first hand, exercising

authority, maintaining discipline, and get-

ting the day's work done."

The quotation deserves to be clipped or

copied by every man and placed where it

will frequently come to notice, in order that

it may serve to emphasize in every or-

ganization the need for planning and for

separating this work, in its larger phases,

from execution.

Planning on Contract Work

THE preceding note, emphasizing the

necessity in complicated businesses of

the separation of the planning and the

executive functions, prompts the inquiry

whether or not the contracting business is

not sadly deficient when judged by such a

standard. At the very outset it must be

admitted that there are many deficient con-

tracting organizations where adequate at-

tention is given to planning. Such, for

example, are some of the very large organ-

izations with ample backing, manned not

by men placed there by financiers as actual

managers of a business venture, but by

hard-headed, shrewd contractors who have

risen with or without college education,

through the school of hard knocks. Such,

also, are some of the very small organiza-

tions, where the owner takes but one job

at a time and lives on it. In these small

organizations, however, there is less likeli-

hood of the separation of the planning and

doing functions, though the planning is

properly provided for.

Taken in the mass, however, contracting

organizations are weak on the planning

side. On small jobs the weaknes.s is called

ignorance of the contracting "game"; on

the big ones, lack of efficient management.

Analyzed, however, it will be found that

the deficiency is the fundamental one of

lack of thinking—of being too busy doing

the work to spend any time in anticipating

problems and providing in advance for their

solution.

Recently two striking instances of brain

versus brawn have come to the attention of

this journal. Contractors of two types are

working side by side on jobs presenting

similar difficulties under identical condi-

tions. In the one case the structure being

built is of a very complicated nature. The

one contract is going ahead in a rapid,

orderly way, the men moving about with

an assurance which indicates that they

know what they are doing and how to do

it. In every department of the work the

orderliness and vigor of the activity is evi-

dent. On the adjoining contract paralysis

in certain phases of the work is evident.

Here, equipment is lacking; there, ma-

terials (though the job has been in progress

six months). In another place men have

been withdrawn for no apparent reason.

The one job looks ship-shape, successful;

the other, disorderly, almost hopeless.

Even the layman ignorant of construction

methods would declare the one job efficient,

the other inefficient. The very atmosphere

of the two tells the story. The successful

organization is manned by old-time con-

tractors, with a reputation for carrying

through difficult jobs successfully. The

other is a business venture by financiers

knowing nothing of contracting but placing

their faith in energetic men whose man-

agement is of the brawn rather than of the

brain type.

In the other case the adjoining contracts

are on railroad grading. In fact, there are

half a dozen contractors doing similar

work, yet one of them, month after month,

gets out one-third more yardage with his

steam shovels than any of his competitors.

The contractor is noted among his ac-

quaintances as a clear thinker who never

tires of developing new methods of attack,

who is as "long" on thinking as he is on

vigor of execution.

Every contractor and engineer can multi-

ply instances of this sort. There will be

those who claim that contract work, on the

whole, is conducted quite as efficiently as

other lines of business. This journal, how-

ever, has indicated its disagreement with

these critics and knows that an impartial

inquiry will show that its position is cor-

rect. As it has pointed out, contracting,

fundamentally is more difficult to handle ef-

ficiently than a factory. In the latter there

is endless repetition of operations capable

of being divided into small parts. For this

reason it is economical to spend a great

deal of time in studying the machines and

the methods for each of these operations,

for the slight saving on each unit makes a

tremendous volume in the aggregate. Fur
thermore, in factory work operations may
readily be supervised closely. On contract

work the very opposite conditions obtain.

There is comparatively little repetition,

and such as there is, is divided into rela-

tively large elements, such as the placing

of a whole floor of reinforcement, the erec-

tion of thousands of square feet of forms,

etc. Again each single manual operation

entering into contract work is not often

enough repeated to enable it to be stand-

ardized with the thoroughness of factory

work, while, evidently, supervision is much

more' difficult. There enters, too, the ele-

ment of fatigue, far more serious on con-

tract work, because of the rather strenuous

character of the manual operations and

less serious in factory operation. All of

these points tend to make it more difficult

to secure as high an efficiency in contract

work as in factory operation, and this fact,

sensed unconsciously by contractors, has

deterred them from the refinement whose

merit the factory manager never questions.

A corollary to these observations is that

the opportunity for improvement in the

efficiency of contract work is still very

large. Higher efficiency is to be obtained

by increasing the percentage of thinking

—

of planning—and decreasing the percent-

age of jobs on which the doing is consid-

ered to render thinking impossible.

A State Society's Experiment

DURING the spring the Connecticut So-

ciety of Civil Engineers made an ex-

peripient that may well be tried by other

State engineering societies. It has been

felt that the established meetings do not

give the members sufficient opportunity to

become acquainted. The constitution pro-

vides for an annual meeting in February

and one other meeting later in the year.

At the annual meeting the regular order of

business and the presentation of technical

papers give little opportunity for exchang-

ing ideas and meeting new members. The

second meeting, usually held in August, is

devoted to an excursion to some engineer-

ing work of interest. This afforded a

somewhat greater opportunity than the

annual meeting for getting acquainted, yet

the criticism was frequently made that the

enjoyment of new members was hampered

greatly because they knew few of the mem-

bers present.

The idea of holding smokers in the larger

cities of the State was then conceived, thus,

bringing the members into closer touch

with one another and affording an oppor-

tunity of discussing methods of extending

the influence of the society and enabling

it to better the engineering profession

throughout the State. Three meetings-

were held in accordance with this plan,,

one at New Haven, one at Hartford and!

one at New London. The attendance,

largely local, of course, was quite satis-

factory, and in addition to resulting in new-

applications for membership showed a very

evident increase in interest in the society

on the part of the younger members. The

meetings were thrown open to a general

discussion of matters of interest to engi-

neers, particularly those of a non-technical

character. In this way an insight was

gained into the broader questions affecting-

the profession in the State. While it is

yet too early to draw conclusions as to the

experiment, there is no doubt, according to.

Frederick Jackson, secretary of the society,

that it has resulted in an increase in in-

terest and a strengthening of the society.

Just how far it may result in bringinr

about unity of action by the engineers of

the State at large remains to be seen. The-
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smokers have, however, afforded a common
ground where the older and younger mem-
bers could meet, free from the authoritative

restrictions of office and field. The idea is

in line with the suggestion made in this

journal in January that district organiza-

tions be formed within the American So-

ciety of Civil Engineers and that district

meetings be held, thus giving members of

a given locality an opportunity to become

better acquainted. While Mr. Jackson, in

commenting upon the plan, has been quite

conservative, it is apparent that it has in-

herent excellences which are sure to de-

velop and bear fruit as the plan is con-

tinued. If the opportunities of these

smokers are realized, they will redound to

the benefit of the Connecticut society and

put it in a position quickly to wield a

greater influence on State affairs of an en-

gineering character. Other State societies

may well consider similar schemes.

Long-Span Continuous Trusses

THE new bridge to be erected over the

Ohio River at Sciotoville, described on

page 799, not only exceeds all previous riv-

eted spans in length of trusses—1500 ft.

from end to end supported on three piers

—

but is unique in several other features.

The adoption of the continuous type was

based not alone on economy, though it is

claimed that the 26,000,000 lb. total weight

is less by at least 3,000,000 lb. than any

simple span type of construction, but also

on the desire for stiffness and rigidity. As
nearly all members are subjected to re-

versal of stress, stiff members with riveted

rather than pin-connected joints were

adopted, in spite of the fact that very high

stresses are to be transmitted at the joints

of such a double-track span.

The secondary stresses induced by rigid

joints have been carefully investigated and

found to be relatively of little more im-

portance than secondary stresses resulting

from friction on the large pins required

for such joints. Further, the secondary

stresses due to dead load are to be prac-

tically eliminated by the method of erec-

tion. It is claimed that the new type of

U-section floorbeam will be both more
economical and of greater rigidity, and

hence require less maintenance. The direct

transfer of tractive forces to the main
trusses by horizontal bracing at each panel

point is also worthy of note.

In the final selection of type of structure

the particular nature of the profile at the

crossing, the clear opening required during

erection, and the nature of the foundations

at possible locations of piers or abutments

are all determining factors. The advan-

tages in erection and the fact that solid-

rock foundations were found at small

depths, so that the settlement at the piers

should be practically negligible, were the

most important considerations in the selec-

tion of the continuous type in this case.

Economy for this type can generally be

easily shown, but a word of caution against

its use for relatively short spans and on

foundations where settlements may be

large is necessary, since large unforeseen

stress variations would result from rela-

tively small settlements.

The essentially indeterminate character

of the stress analysis is also generally con-

sidered a disadvantage. The experience

with the Queensborough bridge may be

cited in this connection. This continuous^

span on many supports was shown by the

reports of the investigating engineers to be

designed with astonishing errors in the

distribution of the metal, certain members
being largely over-stressed, and others

much understressed. It is notable, how-

ever, that methods of treating indetermin-

ate structures are now becoming well stand-

ardized and should soon be simplified into

such form as to make the cost of designing

low. The use of continuous trusses and of

such devices as U-section floorbeams and

bracketed swaybracing of this indeter-

minate type may then become more general

if the advantages claimed for them are

actually realized in the new span during

construction and under service.

Elimination of Odors at New York's

Garbage Plants

IN his report on the elimination of offen-

sive odors at the privately operated Bar-

ren Island garbage reduction plants in New
York City, made public this week, Irwin S.

Osborn presents to the Board of Estimate

and Apportionment the results of what are

claimed to be the most complete tests ever

undertaken in this specialized field, and

places on record for the first time facts

which should be helpful in solving one of

the most troublesome municipal problems

of to-day. One portion of the report sug-

gests new methods of handling the prime

cause of nuisance—the offensive gases from

digester tanks. In these containers, of

which there are 172 at the works of the

New York Disposal Corporation, the gar-

bage is steamed for a period of from 6 to

10 hours under a pressure of 80 lb. per

square inch. The tanks are provided with

vent lines leading, first, through water-jet

condensers where the soluble gases are re-

moved. The insoluble gases, the chief

trouble makers, are trapped and discharged

into the boiler furnaces, whence they pass,

with the other products of combustion, to

the stack.

The theory upon which the design of re-

duction works has been almost universally

based is that the heat of the furnace de-

odorizes the noxious, insoluble gases from

the degester tanks, and therefore makes

their discharge into the atmosphere per-

missible. Mr. Osborn's latest tests, how-

ever, refute the correctness of this assump-

tion. His investigations have demonstrated

that the odors are not eliminated but actu-

ally become more irritating as the tempera-

ture to which they are subjected increases

to a point as high as 2000 deg. Fahr. This

condition is explained by the fact that the

heat changes the sulphur compounds to

sulphur dioxide.

Obviously this is a finding of far-reaching

importance. But the tests demonstrated,

further, that the sulphur compounds, after

undergoing heat, become soluble in water

—

another significant finding. Mr. Osborn.

therefore, recommends the abandonment of

the present practice of discharging the in-

soluble gases into the boiler furnace and
thence directly to the atmosphere. No at-

tempt was made, he states, to suggest the

details of any changes in the present de-^

sign of the plant, although it is to be in-

ferred that any alterations will embody
some plan whereby the digester gases, after

passing through the preliminary condenser-

and being subjected to heat, will be treated

by a final scrubber in which water sprays

will intercept the sulphur component—-ren-

dered soluble by heat—which is causing so-

much trouble under present methods of op-

eration.

These findings relating to the digester

gases explain only one of the causes of nui-

sance at Barren Island. It was discovered

that leaks from the digester tanks, which
are operated with steam under 80 lb. pres-

sure, are important offenders, and that the-

waste gases from the dryers must be de-

odorized if nuisance is to be prevented.

These are the three principal causes of
odors which may be considered as other

than local.

Of course no garbage plant, no matter
how well designed, will live up to expecta-

tions if it is not operated intelligently.

Mr. Osborn makes a strong plea for proper
operation and, incidentally, points out the.

fallacy of short-term operating contracts,,

a subject whose importance Commissioner
John T. Fetherston fully realized when he-

recently prepared a bill embodying the long-

term contract feature but which, apparent-

ly, did not make such a forceful appeal toi

Governor Whitman,who vetoed the measure.

It is to be regretted that Mr. Osborn does

not discuss in fuller detail the remedies for

the conditions which he has discovered at

Barren Island. He is definite, however, in

the assertion that all of the offensive gases

can be deodorized with proper treatment,,

and possibly this phase of the subject will

be amplified in a later report. From Com-
missioner Fetherston it is learned that the

New York Disposal Corporation is proceed-

ing to install new apparatus. It is clear

that the operation of the plant without cre-

ating nuisances will be more costly than,

under present conditions but public opin-

ion demands measures which will relieve

conditions which menace health and destroy

real estate values within a considerable'

radius of the present works.

There is another important lesson in the'

improvement of the Barren Island works.

It is one of co-operation among citizens, the
plant operating corporation and municipal

departments. The work of investigating-

conditions was the outcome of a suit brought
against the plant operators by the Depart-

ment of Health after numerous complaints

had been made. If the litigation had pro-

ceeded to a stage where the courts had
ordered the closing of the works New York
would have been without adequate means
of garbage disposal except dumping at sea.

By attacking the problem in a scientific

way, with investigations by engineering-

specialists instead of by alderraanic com-

mittees, a satisfactory solution is, apparent-

ly, to be realized.
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One Huge Single-Lift Lock at Louisville Will Guard the

Entrance to the Portland Canal
Walls Are Built to the Full Height of 53 Feet Behind Forms Supported by a

Mounted Structural-Steel Frame-Ledge of Hard Rock Makes Drillmg Arduous

IN ANOTHER YEAR Ohio River Lock

41, at Louisville, will be completed and

the canal by the "Falls of the Ohio" will

be widened to 200 ft., so that convoys of

coal fleets will not need to be broken up

into smaller units than three in line and

four abreast. One lock of standard Ohio

River plan dimensions, 110x600 ft., will

supplement the two existing structures

which enable shipping to pass through the

oirs" for September, 1914. Notes on the

design are taken from that article, but the

wall-construction methods were obtained

by a recent visit to the work.

The lock is 110 ft. wide and 681 ft. long

between quoins, giving an available length

of 600 ft. It has a lift at low water above

and below of 27 ft.; with the present dam

up, a lift of 27 ft., and with the proposed

new dam up, a lift of 40 ft. The lower

The butterfly gates are of the standard

Ohio River type, but had never been used

at so high a head, and it was feared that

they would slam and be injured. Also, if

they should suddenly open to full capacity

the commotion due to the inrush of water

might sink vessels. Furthermore, exten-

sive damage would take place if an inlet

and outlet gate should be injured and re-

main open at the same time. On account
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NEW LOCK 41 AT LOUISVILLE IS AS LONG AS THE OLD PAIR OF LOCKS ALONGSIDE, AND IS 30 FEET WIDER

2 1/7-mile Portland Canal by the falls

which are caused by an outcropping lime-

stone ledge. In the pool above the outcrop

the width is about 1 mile, while below the

width is Va mile. Hence the 27-ft. differ-

ence in elevation between the two pools is

reduced when the river rises. When a 16-

ft. stage is reached the difference is only

2 ft., the rapidity of the rise in the lower

pool being about twice that in the upper

pool. Navigation by the river channel is

possible downstream when the fall is 7 ft.

and upstream when it is 5 ft., but this

period is less than two months long and

the passage is difficult and dangerous, due

to the rapid current, bridge piers and sharp

curves. The canal will, therefore, be used

practically the entire season. A decision to

raise the dam height in the upper pool by

6 ft. made necessary an increase in the

height of the lock walls to 53 ft., but this

increase permits the abandonment of Dam
40 originally contemplated.

Major J. C. Oakes, Corps of Engineers,

U. S. A., presented a full account of the

proposed improvement and the early exca-

vation methods in the "Professional Mem-

gates are of the horizontal-arched type

backed by heavy diagonal bracing similar

to that at Keokuk described in the Engi-

neering Record of July 26, 1913, page 88.

The wide upper gates and the guard gates

are vertically framed.

Filling and emptying arrangements con-

sist of conduits in the walls with side out-

lets and inlets above and below the gates

respectively.

Filling and Emptying Arrangements

The concrete lock walls rest on the rock

above the grade of the bottom wherever
the material is suitable, a facing 3 ft. wide
being carried down to the lower pool sur-

face and held to the rock face by rods.

On top of these shelves of rock at the

ends of the lock on each side are the inlet

and outlet conduits, formed of concrete.

These mains are valved off with Stoney
gates 14 ft. wide and I314 ft. high, and in

addition the rectangular side entrances and
exits have emergency 4 x 6l^-ft. butterfly

gates which were intended to be the main
gates until the decision to raise the dam
was reached.

of the combination of these reasons the

Stoney gates were chosen, the 12.7-ft. cir-

cular conduits being changed to IIV2 x
12%-ft. rectangles.

Gate Design

The Stoney valves will move in a vertical

plane on trains of rollers operating against

castings with seals similar to those used

in the Panama Canal lock valves, but the

operation of the gates is quite different.

The stem is connected by three cross arms
to two cylinders working over fixed pistons,

the latter being secured to the bottom of

'..he well over horizontal I-beams embedded
in the concrete. A iy2-in. hole is bored

through the center of the plungers for the

entrance of oil, which presses against the

cap at the top of the cylinders. The pres-

sure is equalized by a cross connection.

The cross arms are guided by rollers and
slides running in adjustable grooved tracks

fastened in the concrete.

To reduce friction trains of rollers are

provided connecting with vertical sheaves

which are raised and lowered by a cable,

the upper end of the cable being fastened
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to a shock absorber on the top of the wall,

while the other end, after passing through
the sheave, is rigidly fastened to the mov-
ing valve. Thus the travel of the roller

train is one-half that of the valve. Experi-

ments at Panama indicate that the coef-

ficient of friction with a similar arrange-

ment was 0.0226. To this must be added
the friction of the valve due to the side

water seals—estimated at 1700 lb. From
these data it is estimated that a pull of

10,000 lb. is necessary to overcome the roll-

ing friction at the start. The moving parts

of the valve weigh 44,000 lb. The oil pipes

and apparatus are designed for 1500 lb. per

square inch, but 500 lb. will exert a lift-

ing power of 66,000 lb., leaving a margin
of 1000 lb. to overcome sticking of the

valve and inertia of the starting movement.
About 95 gal. of oil will open the gate for

inspection the full stroke, I6V2 ft. The
time is estimated at one minute.

The lower gate is larger than any gate

in use except those at Panama and Keokuk.
It is within a few inches of being the same
height as the Keokuk gate, 48 ft., and
differs from it in the following respects:

It has no buoyancy chamber and will be

operated by a hydraulic jack instead of a

bull wheel, and the miter forcing machine,
consisting of a jaw on one leaf which seizes

a post on the other leaf, will be operated

by a hydraulic instead of a pneumatic jack.

Safety Arms on Miter Posts

Two sets of projecting cast-steel arms
will be attached to the miter post of each
leaf to prevent accidents in case of impact
by moving boats. Most accidents to lock

gates are caused by boats hitting one leaf

from below, and pushing the leaf upstream
enough to remove the support for the other

half, thereby allowing the other leaf to

swing downstream and tear loose from its

anchorage. ' If the blow has not force

enough to push one leaf entirely beyond the

end of the arms on the opposing leaf, the

water pressure will bring the two leaves to-

gether again.

Owing to silt and the difficulty of clean-

ing out the recesses at other Ohio River
locks where rolling gates are used, this type
was rejected for the upper gate. Other pe-

culiar conditions also prevented the adop-
tion of the vertical-lift or movable-dam
type. The mitering gate was finally con-

sidered best for the site, although no gate
of this type has been built where there was
such a small ratio of height to length, 24
ft. 8 in. to 63 ft. The nearest approach is

a Sault Ste. Marie guard gate, 27 ft. to

56 V2 ft. To permit stiffening against warp-
ing and sagging the more readily by adjust-

able diagonals, the gate is of the vertically

framed type instead of the ordinary hori-

zontally framed type. As designed it is in

effect two Pratt trusses separated 6 ft. by
vertical girders, the whole being hung from
one end as a cantilever. The skin is between
the trusses and near the downstream sido

of the gate.

Excavation Removed by an Incline

Excavation of the 44-ft. depth of earth
over the site and the blasted 10' 4 ft. of

rock was carried out in the dry by means
of a Bucyrus steam shovel and Brownhoist
locomotive cranes operating clamshell

buckets by which 4-yd. Western dump cars
were loaded. Until the pit got too deep and
the grade more than 6 per cent, the trains

were hauled out by locomotives.

All of the rock and part of the earth was
drawn in cars, one at a time, up an incline

by a cable-operated dolly running on a nar-

row-gage track laid between the rails of

the dump-car track. At the foot of the in-

cline the dolly track was depressed so that
the loaded cars could be pulled or pushed
over the depression. Subsequent pulling on
the dolly cable brought the latter out of the
depression and made it engage the bumper
on the dump car. To lower the car into the

pit the reverse operation took place. With
two tracks in operation one car could be
handled every minute, a rate which ex-

ceeded the capacity to get the cars to and
from the ends of the incline.

High Wall Forms

Form supports for the high walls, which
have only recently been started, consist of

mounted structural-steel frames set on
tracks on the inside of the lock. They were
designed by the Blaw Steel Construction

Company and are made up of three 10-ft.

bents, similar in construction to those used
at Sault Ste. Marie, described in the Engi-
neering Record of Dec. 21, 1912, page 684.

Steel form sheets are held in place by the

struts which separate the frame from the

wall. To prevent uplift an anchor is sunk

THE gravity fed MIXER DISCHARGES INTO BUCKETS WHICH ARE RAISED TO THE TOP
OF THE WALL BY THE CRANE

Note the high structural-steel mounted wall forms.

HAULING SPOIL UP DOUBLE-TRACK INCLINE
The inside rails are for the dolly.

6 ft. into the rock at every bent and se-

cured to the inner end of the frame. Slid-

ing is also provided for by attaching a cable

to the top of the anchor and securing the

other end to the outer portion of the frame.
Turnbuckles in these connections and in

the struts holding the steel forms in place

provide adjustment. The back forms are
of wood held by bolts to the front face.

To prevent overturning due to wind pres-

sure, 25 cu. yd. of sand and gravel are
loaded into a box resting on the lower
chord near the outer end.

The framework is moved ahead by means
of block and fall, attachment being made to

anchors and motive power furnished by loco-

motive cranes.

Zigzag Chutes Inside the Forms

The two walls above the upper gates are
constructed simultaneously, both being
served by a locomotive crane operating
over a transverse track between the two
forms. Originally it was intended to pro-

vide hoppers on the framework discharging
through spouts running through holes left

in the forms. These hoppers and chutes
were finally abandoned and the plan now is

to raise the concrete in 114-yd. controllable

bottom-dump Steubner buckets by the crane
over the top of the forms and discharge it

into a hopper which will feed it out as de-

sired to a zigzag chute to the bottom of the

forms. Sections of these inclined chutes

are removed as the concrete rises.

In one of the blocks shown in the photo-

graph there are 1500 cu. yd. of concrete,

and it was poured at the rate of 40 cu.

yd. per hour, but during an 8-hour day
only. In the main wall cross-section 1 lin.

ft. represents 25 cu. yd. of concrete. The
forms are designed to withstand a maxi-
mum rate of rise of the concrete of 1 ft.

per hour, kept up continuously. Owing to

interruptions due to irregularities in the

walls, and the placing of inserts of steel,

this rate has not been attained.

Self-Measuring Charging Car

The drawings on the next page show the

concrete plant layout. The novel feature is

the self-measuring aggregate charging car

on which are mounted two steel measures,

drawn in at the top to fit the slide gate

openings in the roof of the tunnel under the
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ABOUT TO HAUL A LOAD OF SPOIL UP THE INCLINE-
IN PIT IN FOREGROUND

-DOLLY SELF-MEASURING CHARGING CAR TAKES 24 CUBIC FEET OF

GRAVEL AND 11 OF SAND

sand and gravel piles. As used at first the
clearance between gate and top of car was
made V-t in., but trouble with stones wedg-
ing led to increasing the clearance to l'.;

in. Then to prevent undue spilling the
opening in the car hopper was provided with
stiff rubber belting. With this arrangement
forty batches per hour may be turned out
by the 1-yd. Cube mixer, although the rate

has been increased to fifty-five batches per
hour for short periods.

Crane to Handle Buckets

To handle the buckets to the top of the
forms the 50-ft. boom furnished on the
locomotive crane was lengthened in the con-

tractor's shop to 70 ft. Movement of the
short transverse track on which the crane
operates forward to the next position can-
not be done until one of the forms has been
moved ahead. Then the tracks will be
thrown over a little at a time.

The method here described of having the
locomotive crane on a transverse track is

used only on the short pieces of wall, 200 ft.

in length, above the upper gate, where there
was not sufficient room to operate two
cranes.

In continuing the walls below the upper
gate, only one wall will be built at a time,

using three 30-ft. sections of steel forms,
and two locomotive cranes with the crane
tracks immediately back of the forms and
running parallel with the wall. The con-
crete delivery track will be laid immediately
back of the crane track. One crane at a
time will be used for placing concrete, the

other crane being employed building forms
and placing iron.

Finedby sti^legdtnick

Near the top of the rock surface is an

extremely hard, tough ledge, resembling

flint, about 6 in. thick. The remaining rock

is of hard limestone. At the beginning

4-in. Star drills were tried, but were found

to penetrate but 4 in. per hour under the

standard blows of the 414-in. Ingersoll-

Rand wagon drill machines.

Special Drill Steel for Hard Rock
Blows on the rock from an ordinary piece

of steel leave a black mark like a lead pen-

cil. The drills were battered up as lead

would be. After some experimenting Black

Diamond steel hardened to the limit was
obtained for the tools and a standard oil

well tool with a fluted chisel point adopted.

The cutting edge is 4 in. long, sharpened to

a 90-deg. angle. With one of these tools a

depth of 10 ft. only can be drilled. An
average 8-hour day's work in the hard lime-

stone for the two wagon drills is 280 ft. ot

hole. Due to the fact that the strike of a

layer of slate near the top of the ledge

makes a sharp angle with the channeled side

walls, the channeler has to be restarted fre-

quently and the resulting wall presents a
slightly wavy line. When the one Sullivan

and three Ingersoll channelers were at work
a total area of 50 sq. ft. per day was cut in

the hard limestone and 150 ft. in the shale.

The same kind of steel as for the drills was
used.

Holes were drilled from 12 to 18 in. below
the required grade and spaced 6 ft. apart
both ways. For shooting V2 lb. of 60-per
cent powder per cubic yard was required.

On account of the shock and possibility of

damage to the existing canal walls it was

necessary to shoot as few holes as possible

at one time. It was usual, therefore, to

shoot only eight holes at a time, the charges

being. set off by wiring laid in the usual

way.
The total amount of rock excavation for

the, lock pit and contiguous work is 293,000

cu. yd., the ordinary excavation is 876,000

cu. yd., the channeling is 101,300 sq. ft. and
the concrete will total 80,000 cu. yd.

The work at the lock is being carried out

under the district officer. Major J. C.

Oakes, Corps of Engineers, U. S. A. The
Ohio River Contract Company is doing the

work, with C. H. Wright superintendent.

W. H. McAlpine, assistant engineer, has
had general charge of the whole improve-
ment, and Malcolm Elliott, junior engineer,

has immediate charge of the dock construc-

tion.

Bacteria in the Louisville Water dur-

ing 1914, according to the latest annual
report of James B. Wilson, chief engineer
and superintendent, averaged 9527 in the

river and 128 in the filtered water. B. coli

were present in 1762 out of 2190 river sam-
ples and in 26 out of 2195 samples of fil-

tered water. The removal by the reservoir

was 55.7 per cent, by the coagulating basin

it was 36 per cent and by the filters 7 per

cent. Corresponding removal figures for

the suspended matter were 50, 42 and 8

per cent.

Partition

THE SELF-MEASURING CHARGING CAR IS THE NOVEL FEATURE OF THE CONCRETE PLANT
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Railroad Built Around Burn-

ing Tunnel in Three Weeks
Record Speed in Constructing Shoofly Trestle and

Cut to Reopen Main Line of Southern

Pacific in California

ATUNNEL FIRE that closed the main
line of the Southern Pacific rail-

road occurred in tunnel 15, near Teha-

chapi, Cal., on May 14, as noted in the En-
gineering Record of June 5, page 727.

After the timbering had burned, the tunnel,

which was 360 ft. long, caved in at both

ends, and it was found that the cave-in

extended all the way to the top of the

hill, 110 ft. over the tunnel, where a de-

pression 100 ft. across had developed after

the collapse of the tunnel arch. It was esti-

mated that six weeks would have been the

minimum time required to re-open the tun-

nel to traffic, and twenty-one days for the

construction of the shoofly. As time rather

than cost was the governing factor, it was
decided to re-open the line by building

around the tunnel a 1200-ft. shoofly involv-

ing a heavy cut and a trestle. This was
done under unusually urgent conditions and
the work was carried on with the utmost

dispatch.

420-Foot Trestle

The timbers and other materials required

for a 420-ft. trestle on the shoofly had to be

brought from Oakland, 356 miles away.
However, twenty-two hours after the order

was given this material was delivered at the

site, together with the equipment necessary

for erection. Extra pile drivers and steam
shovels were sent, as well as duplicates in

all other equipment used, so that break-

downs need not occasion delay. Another
notable feature of the work was that in

spite of the haste, safety-first principles

were inforced from the outset, and the

trestle was completed without a single seri-

ous accident. This was accomplished by
making discharge the penalty for the slight-

est laxity in observance of the safety rules.

The trestle had a maximum height of 90
ft. and timber totaling 200,000 ft. b. m. was
used in its construction. Of its total length

200 ft. was on pile bents, while for the

remaining 220 ft. standard frame bents
were used. Eight gangs of carpenters of

from 20 to 25 men each were used on the
work in two 12-hour shifts. The trestle

^H^Him^a^^'^^T^

TWO STEAM SHOVELS NEARING COMPLETION OF WORK ON CUT

was completed and put in service 81/2 days
after the material was delivered at the site.

The first use of the trestle was the moving
across it of the steam shovel. With boom
and bucket attached, this shovel carried a
load of 65 tons on the front axle.

Steam Shovel Work
The cut could be attacked by steam

shovel only on the south side until the trestle

afforded access from the north, so the work
was advanced part of the time by one, and
later by two 5-yd. Bucyrus shovels. The
material moved was granite, and totaled

about 36,000 cu. yd. The cut was 64 ft. deep
at the center and 105 ft. on the uphill slope

line. About 125 drillers and powder men
were continually employed on this part of

the work, day shift as well as night shift.

Ordinarily a through cut would have been
made at this point, but it was considered
possible to handle the material quicker on
a bench or "daylight" cut, and this type
was therefore decided upon. The shoofly

was completed and opened to traffic June 8,

20 days after the idea of re-opening the

tunnel was abandoned.
The rush construction of the shoofly was

carried out entirely by the Southern Pacific

Company's own forces, under J. Q. Barlow,
assistant chief engineer, and H. B. Titcomb,
his assistant. The general scheme of or-

ganization, however, being to work through
the division forces, J. M. Worthingrton,

superintendent of San Joaquin division, and
W. M. Jackie, division engineer, were con-

tinuously on the ground from the morning
of the fire until traffic was resumed.

Lime Concrete Extensively Used in

India and Burma

LIME concrete in the East was described

by E. A. W. Phillips in a paper read

before the Concrete Institute, London, on
May 20. Stone lime of great purity, and
consequently non-hydraulic, is used largely

in India and Burma, and engineers place

considerable confidence in the material. To
enable it to set under water "soorkhee," or

finely powdered red brick, is mixed with it,

usually in the proportion of one part of

half-and-half well-burnt and under-burnt
"soorkhee," one part of slaked lime and one
part of clean sharp sand, all measured in

TEMPORARY GRADE AROUND NOSE OF HILL, INDICATED BY HEAVY WHITE LINE—TUNNEL STILL SMOKING
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bulk, dr>-. The materials are thoroughly

mixed and ground in a mortar mill, either

under one wheel pulled round a circular

track by a bullock, or in a pan machine
under a pair of wheels. The mortar made
in this way sets ver\' well in still water, but
comparatively slowly, and some engineers

add, when necessarj-, a proportion of Port-

land cement to the mixture. This markedly
hastens the setting. One part cement to

one part lime by volume apparently sets as

quickly as cement mortar. It has been as-

serted that first-class soorkhee mortar sev-

eral centuries old exceeds 1 :3 Portlalnd

cement mortar in strength and impermea-
bility, and it is of course much cheaper.

The paper contains results of experiments
as to the effect of adding lime to Portland
cement in making mortars and concretes on
time of setting, impermeability and
strength.

Concrete Arch Forms Fall as

Steel Trusses Collapse
Failure of Tension Cables on Trussed Forms Wrecks

133-Foot Span of Detroit-Superior Bridge

in Cleveland

DURING the erection of forms for the

last long-spmn concrete arch, on the new
Detroit-Superior high level bridge in Cleve-

land, the steel centering for the south ring

gave way about 10 a. m., June 17, carrying
with it thirteen carpenters and two struc-

tural steel men who were on the span at the

time. The steel centers were complete and
the carpenter had the forms well under way.

This particular span was over the Balti-

more & Ohio tracks, and the steel centers

consisted of three-hinged arches of about
133 ft. span, center to center of end pins,

and 36 ft. 6 in. rise from the center of the

lower pins to the upper hinge. The intrados

of the arch is about 60 ft. above the rail-

road tracks.

Cables Parted or Slipped

Each center consisted of two trusses

braced laterally and the lower tension mem-
bers were formed by three 1-in. steel cables

for each truss. The direct cause of the

accident was either the parting of one of

these cables or the slipping of the clips

which were used to tie the loops at the end

of the cables.

The reinforced-concrete piers, which were

completed at an earlier date, were not in-

jured in the least. The lower chords were

buckled in several places, this being clearly

shown in the photographs. It will, how-

ever, be a comparatively easy matter to re-

pair the trusses. The Hunkin-Conkey Con-

Road Engineer Experiments

with Hydrated Lime
Nathan C. Johnson's Series of Concrete Articles

in This Journal Led George A. Quinlan

to Attempt to Improve Cement Ef-

ficiency in Road Work

PRACTICAL experiments with hydrated

lime on a stretch of Illinois concrete

road work in which joints are eliminated

except at the end of a day's work (350

FALL OF TRUSS AT CLEVELAND BUCKLED THE LOWER CHORDS IN SEVERAL PLACES

struction Company were the contractors for

the concrete superstructure of the Detroit-

Superior Bridge.

The Average Cost per Mile of all roads

constructed in Louisiana under the super-

vision of the new highway department is

$965.40. This includes earth, gravel and
sand-clay roads.

FORMS FOR DETROIT-SUPERIOR BRIDGE SUPPORl KU IV IIU.^.S PRIOR TO COLLAPSE

ft.), are being carried on by George A.

Quinlan, superintendent of highways of

Cook County, Illinois. Mr. Quinlan's de-

termination to experiment with hydrated

lime was influenced by the recent articles

published in the Engineering Record on the

application of the microscope to the study

of concrete, by Nathan C. Johnson, in

which it is shown that the cement matrix

is not worked at its maximum efficiency,

largely because of air and water voids in

the mass and that only a small percentage

of the cement is hydrated, so that it can

perform an active function, the remainder

lying inert.

Object of Tests

Various experiments with hydrated lime

carried on by H. G. Shirley, in Maryland,

and R. Edwards, of Portland, Ore., added

further to Mr. Quinlan's desire to ascer-

tain whether or not the use of lime in

concrete road construction would render

the concrete more plastic, homogeneous and

dense, and if so whether the results give

any practical advantage to offset the in-

creased cost. When concrete is poured

there is a loss of water through seepage

in the sub-base, evaporation and leakage

through the side forms. The lime, it is

claimed, undergoes no chemical change, is

finer than cement, thus filling in between

cement particles and making concrete more
dense, and when added to the mix it holds

about 20 per cent of its own weight of

water which gives an excess of moisture

in the concrete while setting, thus produc-

ing highly plastic, dense, homogeneous
concrete.

Following experiments already carried

out Mr. Quinlan has used two methods

of proportioning the hydrated lime to the
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mix. In the first, hydrated lime to the ex-

tent of 10 per cent of the cement is added
to the mix. In the .second, 10 per cent of

the cement is replaced with the hydrated
lime. A 1:2:3V2 mix is used.

Mr. Quinlan states that in hib experience

with placing joints every 100 ft. that he
obtained no more cracks than when he
spaced his joints 30 and 50 ft. apart. Why
put in cracks by design that you are trying

to eliminate by accident? is Mr. Quinlan's

philosophy. He also figures that mainte-
nance cost is reduced and there are less un-

even spots in the road.

Experimental Stretch Near Glencoe

The tests are being carried out in con-

nection with the construction of 3900 ft.

of Green Bay road which is being surfaced

by the township of New Trier from the

village of Glencoe to the county line. The
road adheres to the State specifications

which call for an 18-ft. width of concrete

6 in. thick at the side and 8 in. at the

center, with 6-ft. earth shoulders. Instead

of spacing the joints 50 ft. apart, he has
placed them only at the end of a day's run.

New Ohio River Bridge to Contain Longest
Riveted-Truss Spans in America

Chesapeake 8b Ohio Northern Structure at Sciotoville Includes Two
Continuous 775-Foot Spans with Many Distinctive Design Features

THE MAIN SPANS of the Sciotoville
Bridge of the Chesapeake & Ohio North-

ern Railway over the Ohio River are dis-
tinctive not alone in their length, but also
in type of construction and many unusual
details. Continuous riveted-steel trusses
1500 ft. long, supported on concrete piers
775 ft. apart, are in themselves a striking
solution of the problem here presented. At
the bridge site the river makes a sharp
curve, with its channel near the inner or
Kentucky side. At high water river traffic

shifts over to the Ohio side. These cir-

cumstances made it desirable to furnish two
large clear spans, which were fixed by the
U. S. War Department at 750 ft. Not alone
are these trusses the longest and heaviest
of the fully riveted type ever built in Amer-
ica, but the continuous U-frame floorbeams.

J8 /l?9'?"

pearance as shown by the accompanying ele-

vation. The principal dimensions are there
given, and it is seen that a curved-chord sub-

divided panel type of truss was adopted. It

may be noted that the panel length equals

the width between trusses.

The concrete piers rest on solid rock,

which, in the middle of the river, was found
at an elevation of about 10 ft. below the low-

water level and extending, nearly horizon-

tally across the river. Settlements are
therefore not to be expected and do not

form the objection which is commonly ad-

vanced against this type of continuous-truss
design.

Loads and Allowable Stresses

The design and details were worked out
with a view of obtaining a strong and rigid

-l3-T0'SfXin5'm'-A>r —l52^"-ii- -20-38'9'Panels-7T5'0'—-- 4-- 20-38'9"Panels- 775'0"—
!
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GENERAL ELEVATION OF 1500-FOOT RIVETED TRUSSES TO BE ERECTED OVER THE OHIO RIVER AT SCIOTOVILLE

about 350 ft. Here a Baker armored joint

is placed at right angles to the road.

The first four 350-ft. slabs were laid al-

ternating without hydrated lime and with
a lime addition of 10 per cent of the cement.
Then two alternate 350-ft. slabs were
placed, the first without any lime and the
second with 10 per cent of hydrated lime
replacing its equal volume of cement. The
remaining 1800 ft. of pavement are being
placed without any lime additions to the
mix.

Road Laid Under Favorable Conditions

The road is laid under exceptionally fa-

vorable conditions as it is practically all in

cut and there are no sloughs, heavy em-
bankments, or standing water in the
ditches. The road is in level country and
has a maximum grade of 1.73 per cent, and
that only for a stretch of 300 ft.

Careful records of the temperature, hu-
midity and other weather conditions have
been kept each day since the concrete was
laid. As the work progresses a traflfic cen-
sus will be taken. Mr. Quinlan hopes to
be able to give a detailed report next winter
of how the road has stood up after a year's
service.

Starch-Factory Waste at Decatur,
III., averages 4581 parts per million
total .solids, of which 511 parts are in sus-
pension, according to a recent report to
the city by Pearse and Greeley. The vol-
ume of waste per day was 750,000 gal. when
grinding about 15,000 bu. of corn. Only
200 bacteria per cubic centimeter, mostly
of the spore-forming subtilis group, were
found, as the temperature of the liquid was
no deg. Fahr. The biological oxygen con-
sumed showed an oxygen demand of 780
parts per millon, 4.7 times the demand for
local domestic sewage.

the horizontal traction trusses provided at

each panel in the plane of the bottom lateral

bracing and the deep lattice girders and
curved knee-brackets used for transverse

bracing instead of diagonal swaybracing,
all form distinctive features of unusual
character.

The Chesapeake & Ohio Northern Rail-

way is a new line of the Chesapeake & Ohio
Railway, to be built to connect the main
line of the latter on the Kentucky side of

the Ohio River with the Hocking Valley

Railroad at Columbus, Ohio, crossing the

Ohio River about 120 miles above Cincin-

nati. The new line is projected for heavy
freight traffic, principally coal trains, for

which reason the grade northbound has been
limited to 0.2 per cent compensated on
curves.

General Dimensions of Bridge

The bridge across the Ohio River is 1560
ft. long and is approached by viaducts 823
ft. and 1063 ft. long on the Ohio and Ken-
tucky sides respectively, the Kentucky via-

duct being built on a IVi-deg. curve, the
Ohio viaduct on a tangent. The total length
of the bridge and viaduct approaches is

3436 ft. The approach viaduct consists of

plate-girder spans from 67V2 to 110 ft. long
and two 152',4-ft. deck truss spans, all of

which rest on solid concrete piers and abut-

ments. The steelwork on these approaches
is being built for single track only, but the

masonry provides for the future addition of

a second track.

The river crossing, which is being built

as a double-track span at the present time is

a two-span continuous truss bridge 1550 ft.

long. A comparison between various de-

signs consisting of successive simple spans,

cantilever trusses and continuous trusses

showed a decisive economy for the adopted
design, not to mention its symmetrical ap-

structure which would meet the demands
of the heaviest immediate and future traffic.

The live load is Cooper's E-60 on each track,

with allowances for impact according to

Lindenthal's formula.

/ = -X
1200 + a/n

D-fL-^ 600 + 4a

in which a is length of train behind tender

and n is number of tracks loaded. The unit

stresses used are 20,000 on net sections of

tension members and 20,000 reduced ac-

cording to length ratio by a special table on

net section of compression members.

The approximate weight of steel is 13,500

tons. The dead load is 18,800 lb. per linear

foot of bridge. The material is open-hearth

structural steel of from 62,000 to 70,000 lb.

per square inch ultimate strength. As al-

loy steel at present prices showed no econ-

omy over the carbon structural steel, carbon

steel was used throughout.

Heaviest Members and Gusset Plates

The heaviest chord member is 4 x 4V2 x

771/2 ft. long, with a sectional area of 596

sq. 'in. and a weight of 228,000 lb. The
heaviest web member is 4 x 4' 2 x 75 ft.

long, with a sectional area of 511 sq. in. and
a weight of 166,000 lb. Some of the gusset

plates are the largest ever used and reach

the limit of the capacity of the rolling mills,

being the maximum size obtainable. For
example, gusset plates 130 x 1% in. x 15 ft.

6 in. long, and 138 x 13/16 in. x 17 ft. 6 in.

long are required. The heaviest casting

weighs 45,000 lb. and the largest rivets are
11/4 in. in diameter and of 7%-in. grip.

The dead load weights were carefully esti-

mated and panel-point concentrations deter-

mined for a check on the preliminary dead
load stresses. Final stresses based on the
actual sections of the members were com-
puted by the elastic theory. Each center
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bearing carries a dead load of nearly 5000
tons and a live load of 3000 tons.

Riveted Type Adopted

Most chord and web members being sub-
jected to both tension and compression, it

was decided to use stiff members through-
out It was found from estimates that no
saving could be effected by the use of eye-
bars for the few members taking tension
only. Pin connections being considered un-
desirable for members subjected to reversal
of stress, it was decided to use riveted con-
nections throughout and thereby secure the
greatest possible rigidity. All joints of
members, whether in tension or compres-
sion, are fully spliced.

The 775-ft. span on the Ohio side will be
erected first, by the use of falsework. Then
the trusses will be cantilevered out on the
Kentucky side for twelve panels to meet the
eight panels there erected on falsework near
the shore. The required opening of 350 ft.

is thus maintained in the channel for river
traffic. Interesting problems in deflection

computation, falsework design and erection-

stress analysis are therefore presented.

Unusual Design Features

The accompanying cross-sections and de-
tails illustrate some of the unusual features
adopted in the design of the structure.
They were selected mainly with a view of
obtaining increased rigidity of the bridge.
The floorbeams consist of a continuous
U-frame, the vertical parts of which extend
up to the bottom of the swaybracing, as
shown in the detailed drawing. Exact com-
putation for bending moments at the sec-

tions AA, BB and CC were made by the
elastic theory. On account of the shallow
depth available, ordinary floorbeams would
not have hieen as rigid and would have
weighed considerably more.
No expansion joints are provided in the

floor system, and a traction truss is pr>
vided in each panel in the plane of the bot-
tom lateral bracing to transmit the longi-
tudinal forces from tractive force and break-
ing of trains directly to the trusses without
bending the floorbeams. These trusses are
indicated on the plan view shown herewith.

Solid plate-girder portals are provided in
the planes of the inclined posts over the end
and middle piers, as suggested in outline
by the views herewith. Deep lattice girders
and curved knee-brackets are used for
transverse bracing instead of the diagonal
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—

-j jT-f, DiogonolB

lJopPI.64'ii'

2Webs43'xi'

DovbleLattice

Bars s'lj'

Z/fJ'iJ'xf

5rrutA

^4ls4Wxi'
XDoMeLattke
\Bars3'xj'on

Yl4 Sides

Section of
Mi-U

Typicol Floorbeom Details

NEW U-FRAME TYPE OF FLOORBEAM

—

BRAKING TRUSS AT EACH PANEL

swaybracing ordinarily employed, the type
and sections used being shown on the
drawing.
The bridge is being built by the Chesa-

peake & Ohio Northern Railway, of which
G. W. Stevens is president, and M. J.

Caples, vice-president. The design and de-

tail plans of the bridge and approaches have
been worked out by Gustav Lindenthal, con-
sulting engineer, New York City, who is

also in charge of the execution of the work.
0. H. Ammann, principal assistant engineer,
furnished the data here given. The con-
tract for the foundations and masonry has
been let to the Dravo Contracting Company,
of Pittsburgh, and for the steel superstruc-
ture to ttie McClintic-Marshall Company,
of the same city. Construction on the
foundations was started in November, 1914,
and it is expected that the bridge will be
complete and ready for traffic about Novem-
ber, 1916.

Cut Channel in Ice to Prevent

Thrust on Dam
PRECAUTIONS taken by R. A. Cairns,

city engineer of Waterbury, Conn., to

prevent ice thrust on the Morris dam of the

municipal waterworks system, consists in

cutting a channel in the ice along the en-

tire length of the structure. An unusually

protracted period of low temperature oc-

curred in February, according to Mr.
Cairn's report for 1914, producing solid ice

to a thickness of 19 in. To protect the weir
wall, the upper part of which was only a

few months old, from ice thrust, a trench

2 ft. wide was cut about 5 ft. in front of

and the entire length of the weir. This
was kept open until enough snow fell to

cover the ice, after which little movement of

the ice took place.

On Feb. 13 a notable movement was ob-

served, the ice floe pushing up the slope of

the dam to a surprising extent as a result

of the temperature rising from 12 deg. be-

low to 22 deg. above zero in a few hours.

As a result of observations made at Wig-
wam and Morris reservoirs it would appear
to be prudent, Mr. Cairns says, to cut a

trench in front of masonry dams whenever
heayy ice has formed without a covering of

snow to protect it from the bright sunlight.

Under such conditions the ice expands in

the daytime, with higher temperature.
Contracting at night, instead of returning
to the original position it forms shrinkage
cracks which immediately fill with water
and freeze solid, thus increasing the dimen-
sions of the ice field. This action continu-

ing from day to day has been known to

push the ice as much as 2 ft. up the slopes

of the dams and the shores of the reservoir.

Whether the force developed is or is not

sufficient to affect the masonry walls of the

dams is not easy to determine and it seems
best to adopt the inexpensive precaution of

occasionally cutting a narrow channel
through the ice.

Streets Paved for a Central Gutter
are being experimented with at Sacramento,
Cal. Both sidewalks and street drain to-

ward the center. The city street depart-
ment believes the new scheme will effect a
considerable saving.
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Quality of Concrete Controlled by Tests of Sand
Third and Final Article of Series Proposes Check on Materials by Means of Portable Device Which Simplifies

Usual Analysis Routine and Gives Direct Graphical Records—Existing Test Methods Are Critically Discussed

By CLOYD M. CHAPMAN, Engineer of Tests, Westinghouse Church Kerr fit Company, New York,
and NATHAN C. JOHNSON, Consulting Concrete Engineer, New York

Copyright 1915 by Cloyd M, Chapman and Nathan C. Johnson

IN THE first article of this series, in the

issue of June 12, page 734, sand tests as

an important factor in concrete making
were considered particularly from the

standpoint of the contractor, with a specific

example to show some latent and usually

neglected possibilities. In the second

article, published June 19, page 771, the

necessity for tests, both to contractor and
owner, was demonstrated by a study of the

physical structure of sands, by a considera-

tion of the impurities natural to them and
by the effect their physical qualities have
on the strength and durability of the con-

crete. In this, the third and final article of

the series, the means at hand for determin-
ing the various properties of sands will be
discussed, together with the interpretation

of results necessary to make the tests of

practical use and benefit.

Tests Must Precede Construction

Unnecessary as it may seem to bring up
such a point, it is desired to emphasize that

tests of materials for concrete should be
made before, not after the materials are

purchased or the concrete mixed. Ridicu-

lous though this statement sounds, it is by
no means an unusual occurrence to have all

materials contracted for, the forms up, and
the gang ready to begin, if not actually

placing concrete, before tests are even
given consideration. To have a laboratory
make routine or even special tests of a de-

fective sand, cannot cure the ills of con-
crete already made with it, nor are -such

tests, unless made for the purpose of ana-
lyzing failures, anything but a waste of

time, and money. Unless the quality of a
sand is well known from thorough exam-
inations previously made, sand tests should
rank among the earliest and most-impor-
tant preliminaries in anticipation of bid-

ding. Even in such cases, because of the
variation usually encountered, it is better
to confirm earlier results by later examina-
tion of the sand actually to be used. Fur-
ther, it should be borne in mind that thor-
ough sand tests require at least 28 days
from the time of receipt of the sample in

order that the test pieces may age. It is

as foolish to delay or to omit tests, espe-
cially of unknovra or doubtful sands, as it

would be to submit a bid without figuring
quantities or without knowing the cost of
materials.

Danger in Inadequate Samples

Since sand tests are necessarily made
upon restricted quantities, it seems trite to
say that the first consideration in testing
sands should be to obtain a representative
sample, yet many times a year the labora-
tory of Westinghouse Church Kerr &
Company, and doubtless other laboratories
as well, are called upon to pass judgment
on a handful, or envelope-full, or a cigar-
box full of sand, without an item of in-

formation as to the method of taking, or
the source of the sample. To send to a
laboratory an improperly selected sample is

sheer waste of time and money, yet it is

an exceedingly rare occurrence to find that
proper and necessary precautions in taking
samples have been observed. Testing an
inadequate "sample" is less logical, in view
of the tons of sand which will be used on
the job, than to candle one egg of a crate
to determine whether all the eggs are fresh.

Assuming, however, that a representa-

tive sample has been obtained, the ques-
tion of its disposal becomes of importance.
In some instances it will be handled in the
contractor's own laboratory, but in a ma-
jority of cases it will be sent to a commer-
cial laboratory which makes such tests a
business. Quite reasonably, most concrete
men, unless they have special knowledge of

sands, desire their responsibility to end
with the collecting and shipment of samples
to the laboratory. Unfortunately this is

impossible. Responsibility is only begin-
ning when laboratory results are obtained,

for there is no magic in tests, such that

the mere fact of their having been made
will secure the quality of concrete desired.

Test results, properly applied, must gov-
ern the field work throughout, from the
digging of the sand to and including the

placing of the last concrete. Determining
the field procedure in this way often re-

quires special knowledge, but in having such
a procedure so determined govern the mix-
ing gang the contractor is not cutting his

own throat, nor does the engineer belittle

himself or disparage his foreman's practical

knowledge. On the contrary, both are prov-
ing their own understanding of the ques-

tions involved and are supplementing the

physical and mental equipment already on
the job by other equipment which they
should not be exi)ected to possess.

Routine tests, as pointed out in the first

article of this series may have no meaning
to the contractor, but if these same tests

are properly interpreted they may show
that a blended sand or a washed sand will

give better results than any available raw
sand, and in all cases will give an indica-

tion as to the proportions in which mate-
rials should be used. But, knowing these

things, it is useless to go on mixing mate-
rials in the "good old way" that is so often

a "bad old way" and expect at the same
time to get the quality of concrete wanted.
A saving in cost of materials can only be
effected through compliance in field pro-

cedure with such recommendations as are

indicated from test results. For instance,

if some proportions such as 1 rl'i :6 are in-

dicated by tests, rather than 1:2:4, those

proportions should be followed through for

every yard of concrete on the job. The best

physician in the world cannot aid even the

most distinguished patient if the prescrip-

tions given are filed away without being ad-

ministered.

Sand testing is yet in a stage of de-

velopment, but standard methods are

rapidly being developed through much in-

vestigative work, both in this country and
abroad. But although different laboratories

may not follow the same methods and may
not even use the same tests, they arrive at

practically the same conclusions, and the
majority of methods in present use are suf-

ficiently good to warrant confidence in their

findings. Certain tests, however, are very
generally used in most commercial labora-

tories, the procedure differing only as to

details. Some of these tests give direct

and conclusive evidence of the quality of

the concrete or mortar that the sand will

produce. Others give only indirect or rela-

tive data.

Particular Properties of Finished Work
It is manifestly of the utmost impor-

tance that th? tests made shall relate to the
particular quality the finished product is

required to possess. If the concrete is to

go into such structural members of a rein-

forced-concrete building, as columns, gird-

ers, beams and floor slabs, where it will

not be exposed to water action, the chief,

in fact, the sole requirement is compressive
strength. If the concrete is for use in a
sea-wall, a reservoir, or drain-tile, where
impermeability is of greatest importance,
it should possess this quality in the highest
degree, regardless of whether or not the

strength is as great as could be secured.

Strength and impermeability are the quali-

ties most frequently required, but there are

individual cases in which others would be
of even greater importance, such as abil-

ity to withstand high temperatures, as in

fireproofing; or resistance to abrasion, as

in road-making or floor surfacing; or re-

sistance to certain chemicals, or oils, as

in storage tanks. There is as little need
of knowing the fireproof quality of con-

crete for a water reservoir as there is of

ascertaining the permeability of a concrete

chimney.
Unfortunately, however, the commonly

applied tests do not seem to be directed

toward the determination of any qualities

other than strength. This is not wholly

the fault of the testing laboratory. When
a sample of sand is sent to a laboratory

for test, the purpose for which the concrete

will be used, and the service to which it

will be subjected should be particularly

stated, in order that the laboratory may
choose such tests as will furnish the in-

formation desired.

In routine tests it is usual to make sev-

eral of the following determinations:

1. Tensile tests of mortar made with one
portion of cement to three portions of the

sample sand, as compared with a like mix-
ture using standard Ottawa sand.

2. Comparative compression tests of like

mortars in small prisms or cylinders.

3. Granularmetric, or sieve tests, some-
times called mechanical analysis.

4. Percentage-of-voids test.

5. Silt, clay and loam determinations.

6. Density tests on trial mixtures with
varying proportions of cement.

7. Weight per cubic foot of the sample
sand.

8. Permeability of mortar and concrete

made with the sample sand.

The above tabulation of tests may or may
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not be in the order of their importance,
according to the use required of the mortar
or concrete. To determine the value of
each for an.v specific purpose, the nature
of each should be considered.

Tensob Strength

First.—The tensile test of 1:3 mortar
briquettes made with cement of known
average quality and the sand submitted,
such briquettes being broken at the ages
of 3, 7 and 28 days, or at 7 and 28 days,
shows how rapidly the sand allows the
cement to harden and shows the cohesive
effect of the cement with that particular
sand. But before an opinion can be formed
as to the strength-producing value of the
sand, there must be a basis of comparison,
and this basis is had from a parallel series
of tensile strength tests using standard
Ottawa sand and the same cement. There
is thus established directly the relative

strength-producing qualities of the sand
under test when mixed with cement. The
chief value of this test lies in the compara-
tive data it gives as to the setting-up, or
hardening qualities of the cement-sand
combination.

The rate of hardening is also indicated
by the relative strength of the short and
long period tensile tests. This is particu-
larly true when the 3-day test is made, as
well as the 7 and 28-day tests. If the
3-day test shows strength relatively high it

would indicate to the contractor that forms
might safely be removed from the concrete
at a comparatively early period; whereas if

this test shows a low strength, although
the longer time tests show proper strength,
it would serve as a warning that forms
should remain in place long enough to per-
mit the development of a safe strength in
the structure. But even though the tensile

strength as shown by this test may be low
it does not necessarily follow that the sand
will not produce a suitable concrete for
many purposes. Oftentimes the use of pro-
portions other than 1:3 will show that a
mortar of proper quality may be produced,
even where strength is of prime impor-
tance.

Compressive Strength

Sefond.—The compressive-strength test
of mortar of one part of cement to three
parts of the sample sand, made in the form
of small prisms or cylinders broken at the
ages of 7 and 28 days, gives much better
evidence as to the strength-producing qual-
ity of the sand than the tensile test dis-

cussed above. Concrete is seldom required
to withstand tensile stresses. It is there-
fore rare that it is necessary or even de-
sirable to know its strength in tension. The
relation of the tensile to the compressive
strength of mortars is, in general, variable
over wide limits, and no definite ratio can
be established. It is therefore necessary to
use this test in all cases where the com-
pressive strength of the concrete or mor-
tar is of first importance. The use of only
one fixed ratio, of one part of cement to
three parts of sand in making this test, is

to be criticized for the reason that the re-
sults do not enable the engineer to deter-
mine in what proportion cement will have
to be used with the sample-sand to pro-
duce a mortar of the desired quality.

This test is sufficient of itself in those
cases in which it is desired only to deter-
mine which of several sands makes the
strongest concrete when used in the usual,

everyday proportions. But assuming that

one sand only is available, giving a strength

in compression of 2000 lb. per square inch

as compared with 3000 lb. per square inch

for standard Ottawa sand at the same age

;

and assuming further that the engineer or

contractor desires to make a mortar or con-

crete having a strength of 3500 lb. per

square inch at the same age, how will this

test help him? It is probable, as stated

above, that by the addition of a definite

amount of cement the increased strength

may be secured, but the question at once

arises, "How much cement?" There is no
way except by test to determine this, and
as it is a question that arises often, it

should be anticipated and forestalled by
making compressive-strength tests on mor-
tars containing varying proportions of

cement and sand, covering a range that is

likely to include the strength desired.

It is highly desirable, therefore, that

routine tests of a sand include compression
tests of a number of proportions of cement
and sand, preferably with the particular

quality or brand of cement which will be
used on the job. With these data in hand
it is easier to determine the amount of

cement required in making the mortar or

concrete. This test is of primary impor-
tance where the first requisite of the fin-

ished work is strength, but it gives but little

aid in those cases where impermeability,
fire resistance, resistance to abrasion, or

some other quality is more essential.

Sieve Tests

Third.—The granularmetric or sieve test,

made by passing a sample of the sand
through a series of successive sizes of wire
screens, shows the composition of the sand
as to the proportion or number of particles

of each size separated. For the reasons ex-
plained earlier in these articles it is impor-
tant that concrete aggregates shall be so
graded as to size of particles and the pro-
portion of each that the resulting mixture
will pack together closely and so leave a
minimum of voids to be filled by the ce-

ment. Other conditions being equal, that
sand which is so graded that the greatest
density of the resulting mixture is secured
will make the strongest and densest mortar
or concrete.

This test is, therefore, of considerable
value as a means of predetermining the
comparative density of a mortar. Where
there are no alterative factors, such as
the presence of deleterious matter, shape,
surface condition, chemical composition,
physical strength, etc., of grain, it may
also be used by one of experience to judge
of the quality of the concrete which the
sand will make. That is to say, given a
clean silicious sand of well-rounded grains
of pure, or nearly pure quartz of high
strength, the properties of concrete made
from such a sand will be governed by its

granularmetric analysis. But with the
other qualities of the sand undetermined
the data obtained by this test give no posi-
tive information as to the strength of cor
Crete which the sand will produce except
in cases of extreme fineness, or coarseness,
or uniformity of size of grains.

Percentage of Voids

Fourth.—The percentage-of-voids test,
made by determining the proportion of the
total volume of a sample of the sand which
is taken up by the air and moisture lying
between its grains, gives information only
as to the degree with which the fine par-
ticles fill the spaces between the coarser

particles. However, this compactness de-

pends upon the method of placing the

sample in the container and also upon the

amount of moisture present in the sample

and constitutes, a great weakness of the

test.

The greatest difficulty in making this test

is that of securing a uniform degree of

compactness of the samples in the container

in which the volume is measured. With
the same sample of sand, by simply varying

the method of filling the container, it is

possible for different operators to get a
variation as great as 25 per cent each way
from the average, or a total of 50 per cent

in determining the weight of sand in a unit

of volume. This means, that determina-

tions of the percentage of voids in a sand
may vary as much as 50 per cent. As an
illustration from an actual case which oc-

curred in a series of investigations of the

subject made by one of the authors, a fine

dry silica sand gave results varying from
37 to 48.2 per cent of voids with the same
operator. Until a consistent standard
method for determining voids has been de-

vised and adopted this test can have no
particular value.

There is another shortcoming of this test

which is no less important than its present
inaccuracy, and that is the fact that even
though a consistent and reliable test were
standardized the information obtained ap-

plies only to the sand when alone, unmixed
with cement. What is really wanted is a

knowledge of the actual space occupied by
the sand in a unit volume of mortar,
wherein each sand grain is separated from
its neighbor by a layer of cement. In the
test as usually performed, however, the par-
ticles are in direct contact with each other.

It is obvious that these two conditions are
essentially different and that while a
knowledge of one is useful, the other is of

little or no value.

The test, therefore, as at present usually

employed in routine testing, is of no par-
ticular worth, and leads to erroneous con-
clusions. If developed so as to give the
percentage of space between the sand par-
ticles in mortar, including that occupied by
air, water and cement, it might become of
value in proportioning concrete.

Silt, Clay and Loam

Fifth.—Tests for silt, clay and loam,
made by separating out with water the
finest particles from a sample of the sand,
and determining the percentage of the fines

so removed, give valuable data in certain
cases. Such a test does not, however, of
itself give evidence of the quality of con-
crete which a sand will produce, unless
there has previously been established the
safe limit of fine material which the sand
may carry. This safe percentage varies
greatly in different sands and probably de-

pends largely upon the nature of the par-
ticles. Some artificial sands, produced by
crushing rock, contain as high as 15 to 18
per cent of fine material, which can be
removed by washing, yet these sands may
produce most excellent concrete. Other
sands, on the contrary, containing less than
one-half, or even one-third of this quantity,
are greatly improved by washing. The test

is therefore useful chiefly as a method of
control on sands which contain silt, clay or
loam of an objectionable nature.

Density

Sixth.—Density tests on trial mixtures
containing varying proportions of cement
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are made by determining the actual net vol-

ume of cement and sand in a unit volume

of a series of mortars in which the cement

content is progressively increased. By
means of this test the mixture may be

found which possesses maximum density,

that is, which contains the greatest abso-

lute volume of cement and sand in a unit

volume of mortar. Theoretically, such a

mixture should produce a concrete of maxi-

mum strength as well as minimum perme-

ability. While this test is no doubt valuable

as an indicator of the mixture which will

produce maximum density it stops short

of supplying direct and dependable data on

the exact strength or permeability of a

mortar or concrete. If, however, the

batches of mortar made up for this test

were formed into test pieces and broken in

compression the results would then be in a

form which could be directly utilized.

Weight per Cubic Foot

Seventh.—The weight per cubic foot of a

sample of the sand, made by weighing a

known volume, either 1 cu. ft. or less, gives

the same kind of information, in connection

with a knowledge of the specific gravity of

the material, as is given by the percentage-

of-voids test. That is, it shows a degree to

face of a specimen of good concrete takes
place as rapidly as the water comes through
it. It has been shown that with suitable
materials mixtures richer in cement than
1:7 may not allow visible water to pass
through six-inch sections even though the
amount passing into the specimen is readily
measurable.

Many other tests, which space does not
permit of discussing in this article, may be
applied to routine work, such as microscopic
examination, specific gravity, chemical
analysis, loss on ignition, etc. Another
class of tests rarely used in routine work,
comprises those special tests, alluded to be-

fore, for determining the resistance of the
mortar or concrete, made with the sand
sample, to special conditions such as abra-
sion, heat, oils or chemicals, etc. These
tests also fall outside of the scope of this

clay to gravel are evident. It follows,

therefore, that unless an expensive sizing

plant is installed to grade the bank mate-
rials, with much attendant waste, the

materials supplied to the job must neces-

sarily vary in granularmetric composition.

Nor is a supposedly uniform deposit neces-

,sarily free from these variations, which
must tend to alter the proportions of the
materials as used on the job, with cor-

relative variation in the quality of the con-

crete. For this reason, and also to guard
against the accidental introduction of in-

jurious materials during the course of the
work, sand tests should continue on all ship-

ments of materials throughout the job.

This does not mean, however, that sand may
be used only after 14 or 28 days of storage
to allow briquettes made from it to age.

Having once determined by suitable tests

AT LEFT—FIG. 11.

— LONG ISLAND
SAND BANK SHOW-
ING ALL VARIATIONS
OF MATERIAL FROM
CLAY TO GRAVEL

AT RIGHT— FIG.

12.—CONDITION OF

NEW JERSEY DE-

POSIT INDICATES

STRATIFIED AND
VARYING CHARAC-
TER OF SAND BED

which the finer particles fill the interstices

between the larger pieces and so govern the

weight of material which will occupy a unit

volume. The value of this test is limited

by the same shortcomings as the voids test,

which, as mentioned above, are the want of

a consistent and standardized method of

making and the lack of a useful purpose
to which the results may safely be put.

Permeability

Eighth.—Permeability tests made by
subjecting specimens of mortar or concrete

to water under pressure and determining
the amount of water which passes through
or into the specimen, shows the ability of

that cement-sandstone combination to ex-

clude water.

Usually this test is performed on a series

of varying mixtures, so that the data ob-
tained are indicative of the combination to

use to secure the best results. The meth-
ods used in making this test may be di-

vided into two classes, one in which the
amount of water which passes through the
specimen and drips off the outside is col-

lected and measured, and the other in which
the amount of water passing into the speci-
men is measured. The latter class is to be
recommended for accurate work for the
reason that evaporation from the outer sur-

article but are of great importance in cer-

tain cases.

In fact, the subject of tests and their in-

dividual value and shortcomings has been
so briefly touched upon that many really

important points have been entirely omitted
to avoid confusion and complication.

Quality of Sand Deposits Varies

Making due allowance for variations in

laboratory procedure, the preliminary tests

should yield results which will show
how well adapted the submitted mate-
rials are to the making of concrete for the

particular purpose desired. It is unfor-

tunately true, however, that securing the

best results in field work is conditioned on

an important qualification—that materials

used shall be of like quality with the sam-
ple. This uniformity is almost impossible

to insure, for sand deposits may vary
widely in quality and character, due both to

the manner of formation of the sand, and
to the manner of its deposition, as outlined

in the second article of this series (See

Engineering Record, June 19).

This variation in two sand deposits now
being worked—one of which is in New Jer-

sey and the other in Long Island, is illus-

trated in Figs. 11 and 12. In both photo-

graphs, all variations of material from

that a sand deposit is free from injurious

organic or other deleterious substance, such
as mica, etc., and that it is composed of

rock particles capable, if properly graded,

of producing concrete of the desired qual-

ity, either as to strength, permeability, re-

sistance to heat, or abrasion, or to the

action of water, or other substances with
which it will come into contact in service,

it is usually sufficient thereafter, and al-

ways of the greatest importance, to know
the granularmetric composition of the sev-

eral shipments. If this granularmetric
composition does not vary beyond too wide
limits the proportions determined from pre-

liminary tests may be adhered to. If, how-
ever, there is wide variance it may be

necessary to combine materials or to vary
the proportions of the mix in such man-
ner as to allow for these changes in phys-

ical composition.

Frequent Sieve Analyses Needed

It is held, therefore, that after the thor-

ough series of tests made previous to start-

ing the work, the production of concrete of

the quality desired is mainly dependent, so

far as quantity of materials affects it,

upon the maintenance of like granu-
larmetric composition in the sand. This

means that aside from the questions of

good cement, clean stone of proper grading
and quality, clean water, thorough mixing,

proper placing and the like, a granular-

metric analysis of all sand shipments to the

job offers a close control of the quality of

concrete to be produced. When it is re-

flected that concrete is now bought and sold

with no guarantee, aside, perhaps, from a

surety bond covering a year or two of life

for the structure, the importance of insur-



804 ENGINEERING RECORD Vol. 71, No. 26

ing qualit}-, rather than paying damages for

the lack of it, can be appreciated. Two
years of life guaranteed under bond for

your tunnel, dam, bridge, dock, or buildings!

What a commentary on the haphazard mak-
ing of an unapproached structural material

!

The granularmetric analysis most com-

monly used at the present time is the

standard sieve analysis. As before stated,

this is performed by passing a sample of

the sand through a series of graded sieves

having standard-size openings and weigh-

ing the material retained on each sieve.

From the data thus obtained the percen-

tage of particles of each size is calculated.

To accomplish this analysis, the apparatus

shown in Fig. 13, is required. Since sand

by definition is such particles of rock mate-

rial as are below Vi in. in size, it is as-

sumed that all sand tested will pass the

V4-i'n. sieve. In case there should be doubt

on this point only such particles as are

found to do so are used for analysis.

It is sufficient for most sand analyses to

separate the sample into six sizes. This

requires five screens, whose openings may
vary in size, according to individual pref-

erences. A representative series is Nos.

100, 60, 30, 16 and 8 mesh. The several per-

centages passing may then be plotted

against sizes of openings (i.e. sizes of par-

ticles) on cross-section paper, as was done

in the illustrative case in the first article.

Fig. 2 (see Engineering Record, June 12,

page 735).

Need fob Field Test Apparatus

This procedure is relatively simple in

the laboratory, but to follow it through on

the job, particularly on all shipments, is

more difficult. It is necessary to dry the

material, before attempting to pass it

through the sieves, because of the tendency

of the particles, particularly with fine

sands, to pack together and to stick to the

finer screens. Since the percentage of

particles below 60 mesh is of particular

importance in concrete, it is evident that

an analysis made without at least air-dry-

ing the sample is of little value. This re-

quirement of drying necessarily imposes a

certain loss of time which may cause seri-

ous inconvenience to the work.

It is also recognized that the proper and
conscientious performance of such analy-

ses requires on each job a trained opera-

tive, whose salary most organizations

would hesitate to add to their overhead

expense. Further, it is not only necessary

that the tests shall be carefully performed,
but also that they shall be capable of ready
interpretation and that accurate records of

them shall be kept without imposing an un-

due amount of labor, either on the testing

man or the clerical force. There should

also be duplicates of such records sufficient

in number to permit reference of all re-

sults to the main office, both for purposes

of record and for decision by higher au-

thorities as to acceptance or rejection, in

case materials of doubtful quality are indi-

cated.

The sieving equipment before described

does not readily lend itself to the fulfil-

ment of these requirements. It is not read-

ily portable, .so that careful samples of each
delivery of material must be taken and
transported to the apparatus, with loss of

time where the job is of large size and
points of .sand .storage .scattered. Further,

each sample must be dried before sieving,

and the percentage retained on the several

sieves tabulated on a report sheet, which

often is almost bewildering by its complex-

ity. Further, ready reference to a criterion

is absent, unless the tabulated results are

plotted in graphical form.

New Portable Sieve Device

With the object of minimizing these sev-

eral difliculties and of securing additional

benefits, the authors have devised a field ap-

paratus illustrated and described in the

"News of the Week" section of this issue.

As is shown in this description, the ap-

paratus is intended to offer a rapid and easy

means of testing for granularmetric com-

position without the necessity for prelimi-

nary drying or any weighing, either of the

sample itself or of the various portions into

which it is separated in the process of test-

ing. It also provides simple means for

showing graphically the results of tests

a positive and constructive nature which

will be of direct benefit, rather than to give

negative criticisms. To make evident, how-

ever, the basis on which these constructive

efforts rest it has been necessary to call at-

tention to the Shortcomings of routine tests

as commonly practised, not with a view to

lessening, but rather to increasing their use

through promoting an understanding of

their values and through stimulating in-

vestigation whereby such shortcomings may
be removed.

Old Abandoned Polk Street Tunnel,

Chicago, Is Bulkheaded

IN CONNECTION with the construction

of the new Pennsylvania freight terminals

in Chicago over the old Polk Street water

tunnel it was decided to bulkhead the tun-

FiG. 13.

—

equipment ordinarily used for granularmetric sand analyses

without mathematical calculation or plot-

ting of curves. It may, therefore, be oper-

ated by others than specially skilled men.

Interpretation of Results

As before stated, it is essential that the

testing laboratory shall first establish by
thorough tests and investigation of their

qualities the proportions in which any given
materials should be used. This may be ac-

complished by establishing on cross-section

paper limiting maximum and minimum
curves between which the curve plotted

from the results of the sieve tests shall fall.

In the new instrument this end is accom-
plished by indicating on the printed record
sheet the limits within which each grading
shall lie. In case the plotted curve of any
.sample falls outside the established limiting
curves or beyond the limits indicated on the
record sheet, the seriousness of the vari-

ations must be taken into consideration and
referred, when necessary, to higher authori-
ties for decision.' In this way, an entire job
may be kept under close control.

In closing this series it is desired to

emphasize that the science of testing sands
for concrete is yet in a formative stage. It

has been the endeavor of the authors to

make plain the necessity for such tests by
drawing attention to certain phases of the
subject which it is believed have been known
to the few rather than to the many who are
interested directly or indirectly in the great
industry of making concrete. It has also
been their endeavor to offer suggestions of

nel at its south end. The photograph on the

front cover shows men at work cutting the

lining for the bulkhead. The tunnel, which
has been abandoned for the past ten years,

was built in 1874. It is interesting to note

the well preserved condition of the brick

work forty years after its construction.

Grades and Compensation for engineers

in the employ of the city of New York have
been suggested by a committee of the Muni-
cipal Engineers of New York City. The
following schedule for the engineering

service, professional class, has been recom-

mended : Grade A, engineering assistant,

annual rate of compensation, $900, $1020
and $1140. Grade 2, assistant engineer,

annual rate of compensation, $1260, $1380,

$1500, $1620, $1740, $1860, $2040 and
$2220. Grade 3, senior assistant engineer,

annual rate of compensation, $2400, $2640,

$2880, $3120, $3360, $3600, $3900. Grade
4, engineer, annual rate of compensation,

$4200, $4500, $4860, $5280, $5700, $6120
and up. It is recommended that entrance

into grades 1, 2 and 3 shall be by means
of open competitive civil service examina-

tions, or by promotion examinations into

grades 2 and 3. Entrance into grade 4

shall be by means of a qualifying examina-
tion to establish a list from which selection

may be made by the appointing officer or

by promotion on designation of the appoint-

ing officer of a candidate eligible for pro-

motion.
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Ashland Water-Rate Decisions Explained
Wisconsin Railroad Commission Declines to Accept 4 Per Cent
as Adequate Return for Capital Invested in Public Utilities

By W. E. MILLER
Division Engineer, Railroad Commission of Wisconsin, Madison

TWO IMPORTANT decisions were ren-

dered last year by the Railroad Com-
mission of Wisconsin in connection with

water rates at Ashland. In the first, handed
down in February, the commission author-

ized a 25-per cent increase in the water
company's gross earnings, most of this to

be paid by the city through a higher rate

for hydrant service, and ordered a new,

more equitable and generally lower schedule

of rates for metered service, together with

a somewhat higher flat rate for unmetered
service. Although the decision was con-

sistent in the main with the valuation of

the plant and recommendations of the con-

as between private and public consumers."
As to the matter of rates, the commission

held that the gross earnings of the com-
pany should be increased from about $55,-

000, that being the average for the last two
years, to $68,350. It also held that the
amount chargeable to the city for municipal
hydrant service alone should be increased
from $15,110 to $24,300, with an annual
charge of 8 cents per foot for any addi-
tional mains and $6.50 each for any addi-
tional hydrants.

The metered consumers, of which there
were 555 in a total of 1981, had been con-
tributing slightly more than was appor-

50 too

COMPARISON BETWEEN OLD AND NEW RATES FOR METERED SERVICE

200 500
Thousond Cubic Feet

tioned to them from the amount of gross

income used as the basis of the new sched-

ule. These consumers had been paying
minimum bills of $1 per month for a %-in.

meter, $2 for %-in. and 1-in. meters and
$5 for larger sizes. The quantity rates had
been as shown in Table 1. The flat-rate

consumers had been contributing only about

80 per cent of the amount apportioned to

that class of service, and were increased ac-

cordingly.

The new schedule for the metered con-

sumers was as shown in Table 2. By it the

suiting engineer employed for the purpose
by the city, the city petitioned for a rehear-
ing, which was granted. Little new evi-
dence was presented, however, and the de-
cision of July reaffirmed that of February,
although compromises in minor particulars
were made. Instead of justifying the pub-
lic criticism of the commission prevalent in
Ashland, that the rates were exorbitant,
the commission averred that they were
really too low, but that adequate returns
could not for the present be allowed, on ac-
count of the depressed conditions in Ash-
land. While the city thought 4 per cent
ample, the commission deplored the neces-
sity for so low a return as 6 per cent. table i—quantity ratbs under Old schedule

Cubic Cents per

SERVICE RATES
^i,,, 1% ^'^ tl^'^-

The original notice of investigation of the nIxi .::'.:.:::.:::.::.'..::'. b'.ooo il

rates, rules, regulations and service of the
JJ^Jjf I'g^^

^|

Ashland Water Company was issued May 8, Next '^.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. sbiooo 7

1912. In the course of the proceedings a Aifover".:::::::::::: :: i! ! isoiooo 5

petition and application was filed by the r=^i=:=^=^=^;:=^=z^==
company praying "for such revision and t/blb 2—rates under new schedule
establishment of rates for water service Monthly service Charges
rendered by the company, both for private size of meter. Monthly

J .. , ,. ;,. mches charge
or domestic consumers and for public or % $0.75

municipal service of all kinds, as shall be i.'^
.'.'....;............'........' ..'.'.' 2.50

found needful and proper, first, to afford a i'/^ 3-50

fair return to the company upon its plant 3 .'.';!! i!! ..';!.!.';;!.';!!!.'.'.'!!!.'!.' ." 10.00

and property used in the service, after pay- t.].. '.'.'.'.'.'..'.'.'.'.'.]]'.'.'.'.'.]'.'.'.'.['.]'.[ ll'.oo

ing the costs of operation and maintenance output Charges .

and all proper charges and allowances For 12,.'ioo cu. ft. or less per

thereon, and. second, to establish rates Forgre^kt^r-amounteliiiiiJcIntspel^ioocubicf^^^
which are more equitable in their relations ==^=======^^=^r=:^

load is taken from the small consumer and
placed on the large meter.

The diagram herewith shows graphically

the costs of service under the new and old

rates for metered consumers.

Valuation op Property

Both parties, as well as the commission,

gave considerable attention to the valuation

of the property. The company submitted
two valuations, prepared by its president

and its superintendent. The city submitted
one, prepared by Dabney H. Maury, con-

sulting engineer, of Chicago. Another wa^
submitted by the commission's engineers

this being as of June 30, 1912, while ths*

others were as of June 30, 1913, and in-

cluded certain large and important features*

that had been added during the interval.

The commission's valuation was $500,000.

The estimate made by Mr. Maury, which in-

advertently omitted an allowance for work-
ing capital, was $483,985, after the deduc-

tion of his estimate of the depreciation.

The city's valuation included the paving
over the mains and service pipes which had
not been disturbed by the company in con-

nection with its construction work, while

the commission's valuation did not. The
company's valuations were much larger.

The plant has been under the present
ownership for more than 20 years, enabling
the company to present a nearly complete
financial history of its operation. The costs

of building the plant and its extensions,

together with the accumulated deficits in

net earnings below a 7 or even a 6-per cent

rate of return represented a sum consider-

ably in excess of the commission's valua-

tion—a sum so large, in fact, that it was
hopeless to expect a return of as much as

6 per cent upon it. Compared with numer-
ous other Wisconsin water plants of which
valuations had been made by the commis-
sion, the Ashland plant showed relatively a
very high valuation. At $500,000 it repre-

sented more than $43 per capita on the
basis of the population in 1910, which was
less than that in 1900. Most of the other

plants referred to represented values of

from $15 to $25 per capita. When com-
pared on the basis of value per consumer
the Ashland plant was quite similarly high.

The rates to be charged for service rendered
by such plants are materially influenced by
such facts.

Mr. Maury used in his computations of

going value a gross income of $67,000,

while the commission based the revised

schedule of rates on a gross income of $68,-

350. This latter figure, however, included

allowance for some additional expense in-

volved in an improvement of service ordered

by the commission which was not contem-
plated in Mr. Maury's figure.

City Considers 4 Per Cent Return Ample

Although no new evidence of consequence
was presented by either party at the re-

hearing, the city subsequently filed a writ-

ten and somewhat lengthy argument, to

which a written reply was made by the

president of the water company. The for-

mer contended that the rates established

by the order made in February were ex-

orbitant and urged that they be revised

downward. It was argued that the valua-

tion placed on the property by the commis-
sion was much too high, and that instead

of a net return of 6 per cent as contem-
plated in those rates, not more than 4 per

cent should have been allowed to the com-
pany. It was pointed out that Government
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bonds yield but 2 or 3 per cent, and that
owing to the depressed conditions which
had existed in Ashland for several years
other private investors had suffered losses

and been unable to make more than low
rates of interest on their investments. It

was argued that the owners of the utility

in question should share in the losses suf-

fered by the city and its people generally.

Considerable attention was given in the
arguments of the city to the theories and
methods of valuation and to certain items
in the inventory upon which the commis-
sion had allowed more value than the esti-

mates of cost made by Mr. Maury, particu-

larly the items of laying mains, services and
the construction of the filters. In regard
to the laying of cast-iron mains the com-
mission found, upon further investigation,

that the actual costs of mains laid during
the last five years, representing 4.2 per cent

of the total mileage, the original judgment
of the commission's engineers as repre-

sented by the unit prices used in their 1908
valuation, and those used by Mr. Maury, all

justified a reduction of the amount pre-

viously allowed on this item, which was
based on the revised unit prices used in the

stafiTs valuation made in 1912. A reduc-

tion of $9700 was made in the amount
previously allowed on laying the cast-iron

mains. Reductions on service connections

and filters, together with a proportionate

amount of the overhead general expenses,

made a total reduction of about $20,000,

resulting in a revised valuation of $480,000.

The commission further affected the

amount of gross earnings to be provided by
the modified schedule by temporarily re-

ducing the rate of net return contemplated.

It was plainly indicated, however, that this

part of the reduction made from the former
schedule would be temporary only. The
hydrant rentals, or fire-protection charge,

was reduced from $24,300 to $21,000. Ap-
proximately one-half of the increase made
in February over the old flat-rate schedule

for private service was also taken off.

exteacts from railroad ck)m mission's

Second Decision

After answering all of the various argu-

ments advanced in that brief, especially as

to what would constitute a fair rate of net

return to the owners of the utility, the com-
mission said:

"Since this commission has been .severely,

not to say intemperately, criticised for its

conclusions and order in its decision of Feb.

17 last, a few facts bearing upon the justice

of these criticisms and the consistency of at

least some of those who were responsible

for them may be in point. The records in

the case show among other things

:

'That the city of Ashland employed an
expert in the case who was said by the city

—and we think justly—to be competent,

honest and unbiased, and who examined the

facts involved and investigated the situation

generally and furnished testimony upon
these points in the case, which testimony

the city has also pointed to as fair and just

under the circumstances;

"That this expert placed the fair value

of the plant and its business, including

working capital, at not far from $495,000,

while this commission placed this fair value

for the purposes of this case at about $500,-

000 ; and that this value was placed at much
higher figures by the representatives of the

water company;
"That the said expert placed the fair

annual gross earnings of the plant at about

$67,000, while this commission allowed an

annual gross earnings of about $68,000, in-

cluding additional or new expenses involved

in the improvement of service as ordered,

on a schedule under which these earnings

would somewhat decrease with increases in

the proportion of those who used meters,

and that the representatives of the water

company placed the fair earnings at much
higher figures;

"That the expert placed the cost of the

fire-service or hydrant rentals at $27,440

annually, while the commission allowed $24,-

300 for this purpose.

Six Per Cent Return None Too Much

"That the city's expert placed the rate of

return for interest and profits at 6 per cent

on the fair value of the plant and its busi-

ness; that in his notes on going value which

were submitted in the case he stated among
other things that 'over and above operat-

ing expenses, depreciation and taxes the

rates charged by the waterworks for its

services should yield a net return of at least

6 per cent on the gross sum of its physical

property, going value and necessary oper-

ating capital' ; that he 'placed this net earn-

ings at 6 per cent instead of at a higher

figure because of the fact, now generally

recognized, that under the Wisconsin Com-
mission the operation of public utilities is

attended with less hazard than is usually

incident to such business elsewhere'

;

"That this commission also allowed earn-

ings that would yield not far from 6 per

cent for interest and profits on the esti-

mated fair value of the investment. These

earnings were placed at these figures, not

because it was believed that they repre-

sented the ordinary returns for capital sim-

ilarly invested, or that in the long run the

necessary capital and enterpriser can be

had for such returns, but because the com-

mission felt that—although little or no tes-

timony had been introduced upon this point

—the conditions in Ashland were such that

for the present at least it would not be fair

or to the best interest of all concerned to

allow higher earnings.

Why Wisconsin Attracts Capital

"It is a fact that as has been stated by
the city's expert, the operation of the public-

utility law in this State has had a marked
tendency to reduce the risks involved in the

business and hence to lower the cost at

which capital can be had in the public-utility

field. It is also a fact that the public is

given the benefit of these reductions, for

the allowances for interest and profits which
the commission includes in the cost of the

service upon which the rates are based are

for these reasons gradually growing
smaller. We regret to say, however, that

this downward tendency in the cost of ob-

taining capital for public utilities in this

State is not always great enough to offset

such abnormally low relative earnings as

are sometimes encountered, or to have
caused the capital and the enterpriser in

this field to become so abundant that these
factors can now be generally had at as low
a cost as 6 per cent on the investment.

"The rates of return for interest and
profits depend upon the risks involved, the
state of the money market, the nature of
the business and upon many other factors
of thjs nature. Some idea of what capital

and the enterpriser can now be had for by
public utilities may be gleaned from the
prices at which their securities are selling.

During the past few years, for instance,

good bond issues have been selling on bases

upon which the cost to the company, when
discounts and selling expenses are taken

into account, averages a little more than 6

per cent. The bonds in these cases, how-

ever, did not cover more than 80 per cent of

the value of the property behind them.

They were also secured by regular net earn-

ings of the plants that amounted to about

twice as much as the interest charges on the

bonds. Had the bonds in these cases

covered a greater proportion of the value

of the plant than they did, and had the net

earnings of the plant been less or more ir-

regular than they were, then it is also cer-

tain that the bonds would have sold on bases

under which the cost to the companies would
have been still greater. Now if the better

secured part of the capital, that which is

represented by the bonds, cannot be had at

a less cost than 6 per cent, it is quite obvi-

ous that that part of the capital which is

represented by the stock and which is much
less well secured commands in the long run

much higher rates than 6 per cent. In fact

the situation in this respect is such that

plants whose net earnings amount to less

than about 7.5 per cent on the investment

find it difficult to obtain the capital needed

on reasonable terms.

Open Market Fixes Cost of Capital

"The cost of capital and of the enter-

priser are fixed by economic forces or laws

in the open market. These laws cannot be

controlled either by the State, the city or

this commission. Public utilities, like

everybody else, must pay the market prices

for what they need. Exceptions to this are

only temporary in their nature. This com-
mission has been made aware of this in

more ways than one. For instance, where
the existing rates for services yield less

than the market rate for interest and
profits, the utilities often find it impossible

to obtain capital for new and much needed
extensions to the plant until the commission
has authorized such increases in the charges
for their services that the returns are

brought up to the level of the general mar-
ket. In other cases, again, where the com-
mission has happened to make so great re-

ductions in the charges for service that the

returns upon the investment were brought
down below the market or reasonable level,

the commission has had to retrace its steps

and to raise the rates up to the requisite

level before the utilities could obtain the

necessary capital for such additions to the

plant and to the service as were demanded
and needed by the public.

"These and other facts of the kind illus-

trate quite fully the fact that each of the

factors of production, the same as commodi-
ties and services generally, have their mar-
ket prices, and that these factors, the same
as commodities and services generally, can-

not be had in the long run unless these

prices are paid.

"The reductions which in the instant case
have been made in the cost of pipe laying,

services and filters and consequently in the
valuation of the physical property, are
mostly due to the fact that for the purposes
of this case it was thought best to use the

cost for these items as shown on the records

of the company rather than the cost as com-
puted from the market prices of the ele-

ments which enter into these costs. Should
it be disclosed that these book costs were
not correctly stated on the records of the

company, then it may of course be neces-

sary to make the proper corrections later on.
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"Were the conditions involved in this

case normal, the commission would not now
hesitate to allow as much in the way of

earnings of the plant as would be sufficient

to cover the full cost of the necessary cap-

ital and managing ability as fixed in the

open market under similar conditions.

Such allowances in the long run are un-

doubtedly the best for all concerned, for

under them the supply of the factors of

production becomes abundant instead of re-

stricted, and general development and pros-

perity is promoted rather than retarded. In

fact no city in the long run can ever hope to

•obtain service or the factors involved in

it for less than their fair market price."

Dr. Bowie Tells of Record Leveling

on Geodetic Survey

SOME remarkable runs have been made
by leveling parties of the U. S. Coast and

Geodetic Survey. The average rate of prog-

ress for the period 1900 to 1910 was 69.5

miles per month, while for the years 1911 to

1914 inclusive the monthly rate was raised

to 86 miles. The record runs of the service

were discussed by Dr. William Bowie in a

paper presented at the last meeting of the

American Association for the Advancement
of Science.

In 1905 J. B. Miller completed in one

month 112 miles, which was the record at

.that time. In 1913 G. D. Cowie, who was
on his first season of leveling, completed

176 miles in one and two-thirds months, or

at the rate of 105 miles per month. In

1914 J. H. Peters completed 120 miles in

July and 148.3 miles in October. His run-

ning in October was done on 24 V^ days, the

average time of leveling per day being 6.6

hours; 327.7 miles of single line were run
and there were 3156 set-ups of the instru-

ment. The maximum running in one day
was 20.3 miles in 7.0 hours. Only 10 per

cent (the normal amount) of rerunning was
necessary during the month because the dif-

ference between the first two runnings ex-

ceeded the allowable limit.

The average cost per mile of the U. S.

Coast and Geodetic Survey work has been
$11.10 for the thirty-four seasons since

1900. The extreme range in cost per mile

for the different seasons is between $6.70

and $16.80. The much greater percentage
of the seasons' costs fall between $9 and $13
per mile.

The Sewage Settling Tanks for the Glas-

tonbury works at Cradlebridge, in England,
•were sunk as concrete monoliths through
peat 30 ft. deep, according to A. P. I. Cot-

terell in a paper before the Somerset Sur-
veyors' Association. Each tank has a ca-

pacity of 26,666 gal. and is designed on the
sludge digestion principle with an inner
•chamber and a vertical-flow, annular set-

tling tank. Great difficulties were experi-

enced in the construction because of the
unstable material. Each of the tank cais-

sons was fitted with a cutting edge and the
ground was excavated from the inside. As
the structure descended the monolith was
added to from above. The bottom was in

soft slurry which rose in the excavation
like syrup. On reaching the required depth
a rough plank floor was quickly put in,

stiffened by steel joists against the up-
ward pressure. A concrete molded center
was then inserted and the concrete base
constructed, the water being meanwhile
kept do.vn by pumps. The tanks are now
floating in the mooar.

Nomographic Charts Simplify Solution of

Problems in Structural Design
Diagrams for Column Formula, Impact Formula, Reinforced Concrete Beams and
Deflection of Steel Beams Are Explained by R. C. Strachan and W. M. Eliot

NOMOGRAPHIC charts for the saving^
of time and energy in solving mathe-'

matical formulas have taken a position of

importance which should be further in-

creased by a more general knowledge of

the methods of construction and use of such
diagrams. There is now available a large

amount of literature on the subject, the

best probably being the work of Prof. M.
d'Ocagne and of Prof. John B. Peddle. The
following abstracts from "Nomographic So-

lutions for Formulas of Various Types" by
R. C. Strachan printed in the "Proceedings"

of the American Society of Civil Engineers

Fig. 2

FUNDAMENTAL RELATIONS IN NOMOGRAPHIC
CHART CONSTRUCTION
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CHART FOR UNIT STRESS BY GORDON
COLUMN FORMULA

for December, 1914, page 2975, and the
discussion by W. M. Eliot in the April "Pro-
ceedings," page 963, are made with particu-
lar reference to applications in structural
design.

Although some of the examples here
given in terms of only two or three variables
can usually be plotted more simply as
curves on a system of rectangular co-ordi-

nates, they have been used here for illus-

tration as typical of the methods for con-
structing these charts. * Formulas with
many variables or large exponents, such as
occur in theoretical hydraulics, are solved

quite effectively by the use of nomographic
charts.

The underlying principle is that of plot-

ting the scales representing the variables

in such a way that a line crossing the scales

anywhere gives a set of readings which
satisfy the equation. A nomographic rep-

resentative, or, more concisely, a nomograph
of a formula, may be defined as a chart on
which appear scales for the variables in-

volved in the formula, their relative magni-
tude and relative position being such that
corresponding values of the variables are
found on a line crossing the scales.

ILLUSTRATIONS OF THE METHOD

Take, as a simple illustration, three paral-

lel scales of equal parts, starting from a
common base line cd, Fig. 1, and suppose
the L line to be equidistant from the other
two. Draw any straight line, ab, across the
scales. Then

f9 = flc + kg= M/2 + N/2
The figure is a nomograph of the expres-

sion L= (M + N)/2 and the line, ab, is

an isopleth, its intersections showing by the
scale readings a set of values which satisfy

the equation. If gd = cd/3, fg = N/3 -f
2^f/3 and the nomograph represents L =
(N + 2M)/3. If the units on the L scale

are made one-half as great as those on the
other scales, the nomograph represents L =
(2iV-f 4M)/3.
As another illustration, in Fig. 2, let

cd = de, and lay off the parallel scales for

P and Q as shown. This is a nomograph
of P = Q/2, and any straight line drawn
from c through the scales is an isopleth. If

in place of the numbers we lay off their

logarithms, we may read products instead

of sums; exponents may be affected by
changing the distance between scales and
numerical coefficients may be introduced by
varying longitudinally the position of one

or more scales. A straightedge may be

used to indicate the position of an isopleth,

or for greater ease in reading the scales

a strip of transparent celluloid having a line

scratched on it will be found very con-

venient.

Many expressions which in their usual

forms appear to be hopeless may be adapted

to nomographic representation by a proper

transformation. It will be found that, as

a rule, scales of natural numbers are suit-

able for formulas in which the signs -f and— appear; and logarithmic scales are

adapted to those in which quantities affected

by exponents must be multiplied or divided.

In many cases, however, a formula in which

there is an integral exponent may be trans-
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CHAKT FOB IMPACT BY NEW YORK PUBLIC
SERVICE COMMISSION FORMULA

formed so as to permit the use of natural

numbers for its nomographic scales.

Chart for Column Formula

The Gordon column formula, when suit-

ably transformed, may also be adapted to

nomographic representation obtained by
the relation of similar triangles. The dia-

gram. Fig. 3, gives the value of unit stress

p by the formula

p = 20,000/(1 + (J/r)V8000)

The length is usually given in feet, and
therefore, inserting 12L for I and trans-

forming

p/20,000 = f*/{r*+ 0.018L')

By similar triangles, 0,k:Ol::c:d, Fig. 4,

therefore

0.k/{OJc -I- 01) = c/(c + d) = c/S

By comparing these two equations, it is evi-

dent that S can be selected to represent
20,000 to any scale, values of 0,fc plotted as
r* and 01 as 0.018L', and any line ab will

cut the line 0,0 at a distance c from O
equal to the desired value of p. These
•cales must be chosen with regard to the

precision desired in the results. The broken

line on the chart shows the solution for the

case of L = 30 ft. and r = 6 in.

Chart for Impact Formula

The percentage of live load stress to be

added for the effect of impact in designing

bridge trusses is specified by the Public

Service Commission of the First District,

New York, as

S = 125— V 2000L— L78"

in which S = percentage, and L = length of

load producing the stress to which the per-

centage is to be added. If we represent

2000L—U by q, this may be written

125—S= v"«/8
Also, log (125— S) = (log 9)/2— log 8.

The series of values of q taken with suit-

able intervals in the value of L, may be

easily deduced, because, for consecutive

values of L differing by unity, the consecu-

tive values of q differ by (2000— 8), (2000— 5), (2000— 7), etc. Thus when L = 1,

q = 1999 ; when L = 2, q = 3996, etc. Re-
ferring to Fig. 6, lay off the logarithms of

q from the point /, marking one opposite

log 1999, 2 opposite log 8996, etc.

From the extremities of this scale, when
completed, draw lines to a point P, and
place the S scale line parallel to the L scale

line at a distance of d/2 from it. If a
logarithmic scale of the same unit magni-
tude as the L scale were placed on the S
scale line beginning at c, any straight line

from P through the L scale would give the
number corresponding to (log g)/2 at the
point of crossing the line S; but by be-

ginning at a distance of 0.908 = log 8 from
c, the point of crossing occurs at (log q) /2— log 8. The reading on this scale would

then be V 9/8, or 125— S. If we now
number the S scale by putting 124 for 1,

123 for 2, etc., any line, Pb, is an isopleth

giving scale readings for S and L which
satisfy the given equation. In the chart,
Fig. 5, the scales, for the sake of compac-
tiveness, are turned through 90 deg. at the
point L equals 100. The logarithmic unit
also changes, so as to keep the graduations
of the S scale large enough to be easily
read. The broken line in Fig. 5 shows that
when L equals 44 ft., S equals 88 per cent.
The paper also includes the construction

of diagrams for "vSa* in the McMath run-
off formula, bending moments for pins, re-

inforced concrete beam formulas, and the

Williams-Hazen formula for velocity of dis-

charge in pipe running full.

Chart for Reinforced-Concrete Beams

W. M. Eliot, in discussing this paper in

the April "Proceedings," page 965, states

that he does not believe the author's chart
for reinforced concrete beams will be used
to any extent by engineers, as the diagrams
by Arthur W. French cover the same ground
in a simple manner, and are now in general

use (see Transactions of the American
Society of Civil Engineers, Vol. 56, page
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CHART FOR DEFLECTION OF STEEL BEAMS

360). The two nomographs which follow,

though only for stresses of 650 and 16,000
lb. per square inch on the concrete and
steel, respectively, give more direct results

than the one proposed by the author. The
diagram. Fig. 7, gives the size of beam and
area of steel required to resist a given
moment, when the concrete and steel are
each set to the working limit. For the case
shown, a moment of 428,000 in.-lb. requires
a beam 10 x 20 in. (effective depth) and an
area of steel of 1.54 sq. in.

Often the size of beam is fixed, and it is

desired to know the quantity of steel re-

quired for a given resisting moment. This
is given by the nomograph, Fig. 8 ; the re-

sisting moment is determined by the steel

being stressed to the working limit for
values of p less than 0.0077, and by the con-
crete for values of p greater than 0.0077.

Given a beam, 10 x 20 in. (effective depth),
to resist a moment of 350,000 in.-lb. : Place
a straightedge on the moment 35,000 lb.

(for 1 inch in width) and on d = 20; read
p = 0.0062. The area of steel required then
is equal to pftd, or 1.24 sq. in. One design-
ing many beams can well afford to make
similar nomographs for the stresses he
uses, as little time is required.

Chart for Deflection of Beams

This method can be applied in the same
way to more complex formulas, such as that
for the deflection of beams

:

ZMEl
in which E = 29,000,000 for steel; A repre-
sents maximum deflection; L, span length;
W, total uniform load, and /, moment of
inertia. The cubes of L are used and the
sizes of beams are written at their respec-
tive moments of inertia when the members
are plotted. The deflections for a concen-

A =
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trated center load are similarly shown. A
20-Jn. I-beam of 65 lb. per foot, with a total

uniform load of 50,000 lb. on a span of 25
ft. has a deflection of 0.52 in.. Fig. 9. The
following article by C. P. Conklin gives two
other useful diagrams based upon the same
methods of construction.

NomographicCharts for Simple

Beam Design
Methods for the Design or Investigation of Steel

I-Beams and Rectangular Timber Beams by

I the Use of Diagrams

By CHARLES D. CONKLIN, JR.
Civil and Structural Engineer, Cheltenham, Pa.

THE PRINCIPLES explained in the
paper by R. C. Strachan on Nomographic

Charts in "Proceedings" of the American
Society of Civil Engineers for December,
1914, can be easily applied to the design and
investigation of timber beams and steel

I-beams. The accompanying diagrams.
Figs. 1 and 2, will be found to save much of

the time so often spent in making compu-
tations and selecting rectangular timber
beams, or looking up I-beams in handbooks.

Diagram for Steel Beams

Fig. 1 applies to simple spans uniformly
loaded, and is constructed to give the re-

quired size of either standard or Bethlehem
I-beams when the uniform load per foot,

. the span length and the allowable fiber

stress are given. For example, consider
a simple beam carrying 1600 lb. per foot
on a 20-ft. span with an allowable unit
stress of 16,000. The straight edge is

placed as shown by the dash lines connect-
ing 1600 on the left vertical line and 20
on the diagonal line for span length; the
point of intersection with the vertical line

for moment is then used as a center and
the straight edge revolved to intersect the
allowable fiber stress, 16,000, on the right
vertical line. The intersection with the
right diagonal line as shown then gives the
required beam—either a 15-in. 45-Ib. stand-
ard I-beam or a 15-in. 41-lb. Bethlehem
beam. The bending moment can, of course,
be read and noted if desired.

To determine the permissible load per
linear foot on a beam of given size for given
unit stress and span, the above method is

simply reversed. It is also possible, obvi-
ously, to determine the extreme fiber stress
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FIG. 2—CHART FOR DESIGN AND INVESTIGATION OF RECTANGULAR TIMBER BEAMS

in a given beam with given loading and
span, or the maximum span for a beam of

given size, load and unit stress. For the
case of special loading it is only necessary
to compute the maximum bending moment,
and use with the moment line. The right-

hand lines are then used to find the required
I-beam for a given unit stress.

Diagram for Timber Beams

The selection of rectangular timber
beams to resist given bending moments is

easily made by the use of Fig. 2. If the
bending moment is produced by a uniform
loading, its value can first be found by
using Fig. 1. Knowing the allowable fiber

stress, the straight edge is placed at the
corresponding value on the left vertical line

and on the moment on the second vertical

line, and the point of its intersection with
the vertical line marked "Factor A" is used
to swing the straight edge to any diagonal
position corresponding to the best prac-
ticable breadth and depth found on the sec-

ond and fourth lines respectively. Thus for

a moment of 50,000 ft.-lb. and a unit stress

of 2000 lb. the dash lines give an 8 x 15-in,

beam. Any other combination of width
and depth found by a straight line through
the point "a." could be used.

This diagram will also give the safe mo-
ment on a given beam for a given allowable
fiber stress, or the extreme fiber stress in a
beam of given size for a given bending mo-
ment. Either process would, of course, be
simply the reverse of the direct design
method explained.

Wood-Fiber Asphalt Pavement has
been laid for a length of 605 ft. on Morris
Street in Charleston, W. Va. The portable
plant used had a double drum in the dryer
with drafts so set that neither flame nor
hot gases could come in contact with the
wood fiber passing through it. Stone dust
and hot asphalt were added to the wood
fiber in the mixer in the usual way and the
paving mixture was hauled to the work in

hand carts, spread and rolled with a 10-ton
roller. Then a squeegee coat and stone
screenings were added and the rolling con-
tinued.
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FIG. 1—CHART FOR SIMPLE BEAM BENDING MOMENT AND FOR SIZES OF STANDARD AND BETHLEHEM I-BEAMS



810

Improvements Urged in San Diego's

Water Department

A NUMBER of recommendations for the

improvement of the water depart-

ment of San Diego, Cal.. are contained in

the 1914 report of Herbert R. Fay, superin-

tendent. Among them are the following:

Funds collected by the sale of water

should not be used for purposes other than

waterworks improvement; when the water

fund shows a surplus improve the system

or reduce the rate. Meter boxes should be

set or reset flush to the curb and covers of

metal should replace those of wood. Motor

service wagons and auto trucks should re-

place all horse-drawn vehicles now in the

department. The weekly half-holiday now
j^ranted clerical forces in the city's employ

should be extended to include all city em-

ployees. As a convenience and benefit, and

in justice to the day laborer, all employees

of the city, except the charter officers and

those provided for by a regular monthly

pay-roll, should be paid weekly and in

cash. A municipal employment bureau

should be maintained for the accommoda-

tion of the citizens soliciting positions and

the convenience of the officials affected.

The monthly meetings held by the De-

partment of Water should be extended to

other departments of city work as they are

ver>' beneficial to the individual and con-

ducive of good to the department as a

whole. The Mayor should take the initia-

tive in holding quarterly meetings along

similar lines with all city officials for a

better understanding and working condi-

tion among departments, so that loyalty,

efficiency and harmony may prevail and

better results be obtained in city work.

Water-Right Investigations in British

Columbia, intended to clear up old titles,

were carried on systematically last year in

each of the eight engineers' districts of the

Province. An official report on the work

done in 1914 states that 1469 records have

been confirmed, 1138 have been cancelled

and 1246 are being held for further evi-

dence on investigation, including 271 rec-

ords granted for the use of Indians. There

are still 2124 records which have not yet

been set for a hearing, most of these being

in the northern parts of the Province.

working chambers of old slip caissons have removable plate decks

Starting Six Tubes for Two New East River

Subway Crossings in New York
Four Caissons Sunk, Two at Old Slip Having Four Removable Plate

Circles from Which to Start Shield Tunnels—28,000-Foot Air Plant Used

THE TWO PAIRS of tunnels under the

East River, New York City, from lower

Manhattan to Brooklyn, for the new Inter-

borough and Brooklyn Rapid Transit lines

are being started on the Manhattan side

with six tunnels, two pneumatic and four

partly in solid rock, from four shafts, all

sunk as pneumatic caissons. The quantity

of air needed for this work has called for

an electric air plant with a capacity of more
than 28,000 cu. ft. of free air per minute

—

one of the largest construction air plants

on record. The excavation from all this

work is disposed of by dumping into barges

at the north slip of the municipal ferry

house of the line to Thirty-ninth Street,

Brooklyn. This slip has been converted for

the purpose, and has a dump for teams ap-

proached by an incline on which wagons are

coppers for disposal of muck from lower tunnels are lined with bent rails,

and are hung from ferry house frame; they dump into scows

carried on an endless chain. Also, in the

space from which the ferry landing float

was removed, at the upper floor level, are

hoppers into which cars carrying muck
from the two shafts for the two south pairs

of tubes are dumping. These cars are

operated on a third-rail line on a long plat-

form, erected over the street in front of the

ferry house, by electric locomotives, which
later, when the elevators are installed, will

be carried down into the tunnel workings.

Shaft and Tunnel Layout

The most southerly construction shaft is

an ordinary retangular wooden caisson sunk

to rock over an open space in the Brooklyn

Rapid Transit tunnels where crossovers are

planned. These tunnels, and turnout tunnels

which lead from them just inside the pier-

head line, and turn west at Broad Street,

are in rock, and, now that the shafts are

sealed, air will not be required on them un-

til this lower pair of tubes nears the mid-

dle of the river. They are being driven by

the bottom-heading method. This lower

shaft will contain a single long elevator car,

which will hold three tunnel cars at a time.

From it headings in each direction are be-

ing driven, those toward shore meeting the

construction under Whitehall Street, and

those toward the river joining the turnout

tunnels which go up Broad Street, and con-

tinuing out to Coenties Reef.

The second shaft is the annular concrete

caisson described in the Engineering Rec-

ord of April 24, 1915, page 522. This is to

be a permanent shaft for ventilation and

emergency exit, and two drifts are being

driven to connect it with the Whitehall and

the Broad Street tunnels. The shaft is just

south of the latter pair, and the north drift

from which these tunnels will be driven is

already completed.

The concrete seal of this caisson was

placed by dropping moderately wet concrete
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down the shafting from the air locks. From
the angle of flow observed before the con-

crete reached the roof of the air chamber
it appeared at the quarter points farthest

from the two shafts to be only 6 in. lower

than at the shafts. The seal obtained by

the impact of the concrete falling from the

top of the air shafts filled the air chamber
tight to the roof, so that no grouting was
required to seal completely the air cham-
ber and the joint between the concrete and

the rock in the 5-ft. space excavated below

the cutting edge.

Shafts in Old Slip

The upper pair of tunnels, in which the

Seventh Avenue subway will cross the river,

will have to be driven with compressed air

from the start. These tubes are separated,

one on each side of the street, at Old Slip

and Front Street, where the two shafts to

start them are being sunk. These shafts

are from the designs of the Public Service

Commission, are part of the permanent
work, and have structural steel walls filled

with concrete. On the east and west faces

of each caisson, above the deck during sink-

ing, are two circular bulkheads made of re-

movable outside plates riveted to horizontal

plate girders. One of these is clearly shown
in one of the photographs.
After the caissons were landed the bot-

tom portion of the invert within the work-
ing chamber was concreted through the air

locks. The deck was then removed from
each to be rebuilt above the circles of re-

movable plates after the shields are erected.

The construction of these steel decks which
renders this step easy is shown in one of

the photographs. The circle will then be
taken out of each side of each caisson, when
the shields will be started under air from
each shaft. These tunnels will be in diffi-

cult ground for economical progress for

some distance, as the bottom of the shields

will be several feet below rock surface.

The caisson on the south side of Old Slip

encountered several feet of old timber gril-

lage and a large number of piles, left from
the days when this street was in fact a slip.

This considerably increased the difficulty

of sinking. On the north side an old boat
was found in the mud, and also piles and
timber grillage, though not so much of this

as in the first caisson.

Overhead Structure at Old Slip

Each caisson has two locks and is served
by two derricks. The spoil removed from
these shafts is dumped from the caisson
buckets against slanting boards, constructed
like a half-hopper, from which it slides into
cars. These are pushed by hand over hop-
pers on the east side of Front Street and
dumped. The hoppers discharge into
wagons, which, with those from other sub-
way sections in the neighborhood for which
the Flinn-O'Rourke Company has con-
tracted, are dumped into scows at the north
slip of the municipal ferry house.

Disposal Plant at Ferry House

The ramp at the municipal ferry house
up which teams are carried is fitted with
an endless chain, the links of which consist
of two flat steel bars each, and are pin-
connected. Every 25 ft. this chain carries a
projecting lug of steel plate. An A-frame
strut made of pipe, which has plates on the
end of its legs bent to fit the rear axle of
the wagons, is placed, legs up on this axle,
and tip on the timbers flanking the slot in
which the chain runs. The first lug that

comes up catches

the tip of this

strut and pushes
the wagon up the

ramp. The chain
is driven over
sprocket wheels by
a 25-hp motor. An
electric hoist, how-
ever, is kept in re-

serve for use when
the sprocket device

is out of order.

From the top of

the ramp the teams
drive out on a plat-

f o r m supported
from the north
side of the pile

slip, and dump
backward over an
apron into scows
inside the slip.

The cars from
the electric rail-

road, on the ele-

vated timber
structure in front

of the ferry house,

which brings spoil

from the shafts at

Broad and White-
hall Streets, dump
into round-bot-

tomed hoppers
which are sus-

pended from the

ferry-house struc-

ture in the space

normally occupied

by the floating

bridge and gang-
ways. To dredge
out under this

space so that load-

ed scows could be
handled in it was a

problem, as even
after the gang-
ways were removed
there was not room
to operate a boom.
A drag bucket
from a dredge in

the slip was out-

hauled into the

space, and the ma-
terial was scraped
into the slip where
a dredge could take
it up. Barges can
be changed under
the car hoppers
without disturbing
those into which
teams are dump-
ing.

The tracks over
these hoppers run
straight through
the second story

of the ferry house
and branch to each
shaft. As cages
have not yet been
put in these shafts,

the buckets being
used to hoist the
muck are dumped
into the cars
against dashboards
as at Old Slip.

Midway between
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the two pairs of tubes, on the west
side of South Street in Jeanette Park,
the contractor has put up one of the
largrest electric air plants ever used on con-

struction work. It includes four 6000-ft.,

600-hp, double-cylinder, motor-driven ma-
chines for supplying the shafts and tunnels

;

two 2200-ft. motor-driven high-pressure
machines, supplying air for drilling; a bat-

ter>- of electric pumps for circulating water
and water for the drills, and a transformer
station stepping current down to 6300 volts

for the power house and to lower voltages

.for general use.

The steel-frame galvanized-iron building

in which this plant is located also houses
complete machine and blacksmith shops,

equipped with a full line of steel-sharpening

tools, drill presses, lathes and shapers, and
provided with a crane for handling heavy
machine parts. From this plant two 16-in.

air mains run under the streets to Old Slip,

and two to the shafts at Broad and White-
hall Streets. Beside these lines 6-in. high-

engineer, was incorrectly mentioned as hav-

ing entire charge of the construction work.

All of the work described is being done un-

der the direction of the Public Service Com-

mission for the First District, for whom
George S. Rice is engineer of the first di-

vision and William H. Snow, engineer of

the section.

New Publications

Human Nature and Railroads, By Ivy L. Lee.
Cloth. 51/. X 7Vi in-: 129 pages. Philadelphia,
E. S. Nash & Company. $1 net.

The CiTT Manager. By Harry Aubrey Toulmin,
Jr. Cloth 5Vi x 7% in.; 310 pages; tables and
diagrams. New York and London, D. Appleton
& Company. $1.50 net.

Conservation op Water by Storage. By George F.
Swain, professor of civil engineering. Harvard
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pressure lines and 2-in. water lines are laid

to supply the drills and shields. A 2-in.

gage line from each caisson to the power
house gives the exact air pressure inside

the working chamber. This pressure is

regulated from the central station, instead

of by gage tenders—a system made possible

by direct telephone communication with

each shaft.

The Flinn-O'Rourke Company, Inc., are

contractors for the East River tunnels. The
plant layout and construction design have
been under the personal direction of John
F. O'Rourke, chief engineer of the company.
Innis O'Rourke is general superintendent

of all work on the Manhattan end of the

tunnels. Owing to an oversight in the ar-

ticle on the Broad Street shaft referred to

in the fore part of thih article the name of

the shaft superintendent was given instead

of that of the general superintendent, and

A. A. Brewer, who is assistant to the chief

University. Cloth, 7>4 x 10 in.; 384 pages: illus-
trated. New Haven, Conn., Yale University Press.
(3 net.

Highway Bridoeb and Culverts. By B. K. Cogh-
lan, associate professor of highway engineering,
Agricultural and Mechanical College of Texas.
Paper, 6 x 9 in. ; 30 pages ; illustrated. Bulletin
3, Texas Engineering Experiment Station, Austin,
Texas.

British Columbia Hydrographic Survey, 1913
Water Resources Paper No. 8, Department of
Surveys, Canada. By R. G. Swan, chief engi-
neer, prepared under the direction of ,T. B, Chal-
lies, superintendent of Water Power Branch.
Paper; 7 x 10 in.; 367 pages; illustrated: tablep
and maps. Ottawa, Canada, Government Print-
ing Bureau.

The Economies of Contract! .ng—A Treatise for
Contractors, Engineers, Manufacturers, Superln-
tendentH and Foremen Engaged in Engineering
Contracting Work, Vol. II. By Daniel J. Haucr,
construction economist and consulting engineer,
editor of the Contractor. Cloth ; 5 % x 8 Vj in.

;

334 pages ; Illustrated. Chicago, E. H. Baum-
gartner. Rand-McNally Building.

El I.voeniero y Contratista. New monthly techni-
cal Journal printed in Spanish. Paper, 12x9 in.

;

20 pages : illustrated. El Ingenlero y Contratista,
13"i Front Street, New York. $2.50 per year.
A periodical that hag as Its object the present-

ing of such features of engineering work in North
America as will be of practical use to the mem-
bers of the profession native to the Spanish-
American countries. Its field covers the several
branches of the profession—civil, mechanical.

electrical and mining engineering and, judging by
the first number, should serve a very useful pur-
pose.

Surveying and Building Construction for Agricul-
tural Students, Land Agents and Farmers. By
A. H. Haines and A. F. Hood Daniel. Cloth, 6x9
in. ; 339 pages ; illustrated. New York and Lon-
don, Longmans, Green & Company. $3 net.
An elementary text book treating English

methods, and principally devoted to the subjects
which give practical aid in accomplishing simple
tasks in land surveying and farm building con-
struction. It will probably be found useful by
those who desire to pass the professional exam-
inations of the Surveyors' Institution.

Report of the Water Rights Branch of the Brit-
ish Columbia Department of Lands. Paper, 7 x
10 in.; 32 pages; illustrated. Victoria, B. C,
William Young, comptroller of water rights.
The detailed record of the work of the Water

Rights Branch during the year ended Dec. 31,
1914, is set forth in the report. Precipitation and
temperature records from all parts of the Prov-
ince are given, as well as statistics covering the
work done in investigating the validity of old
water rights. The results of experiments on the
duty of water made at the government farm in
Columbia Valley are given. Each of the eight
engineers' districts into which the Province is di-
vided is represented in the report.

Books Reviewed

The Railroad Taper
Author, Lee Perkins, formerly assistant engineer.

Southern Pacific lines in Arizona and Mexico.
Leather, 4% x 7 in. ; 356 pages; 41 illustrations.

New York, John Wiley & Sons, Inc. $2.50 net.

Reviewed by A. F. Comstock
Associate in Railway Engineering, University of

Illinois, Urbana, 111.

The transition curve, often called the

spiral or spiral easement curve, but desig-

nated as the "taper" by the author, has
never been standardized on American rail-

roads (even the name has escaped stand-

ardization), although the American Rail-

way Engineering Association, by adopting
the ten-chord spiral in 1911, started a move-
ment in that direction. The transition curve
here proposed was devised by William Hood,
chief engineer of the Southern Pacific rail-

road. It is remarkably simple, consisting of

a series of compound curves increasing in

curvature by arithmetic progression at in-

tervals of 30-ft. chords (10-m chords in the

metric system) . The constant chord length

is a distinguishing feature.

The book is essentially a set of tables,

aiming to be so complete as to obviate the

necessity for calculations in the field. In

order to achieve this purpose the various

functions are shown for almost 700 differ-

ent combinations in American units of

taper increment and length, and an equal

number in the metric system, each occupy-
ing about fifty pages. In addition there
are ten tables (188 pages) of simple curve
functions, logarithms and trigonometric
functions, largely borrowed from Nagle and
Webb.

Besides the tables there are 62 pages of

text, amply illustrated, explaining the ap-

plication of the taper to numerous condi-

tions of both new and old track. Simple
trigonometric equations are used entirely,

and the explanations are consistently clear
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and to the point. The illustrations are ex-

cellent. In discussing the choice of taper

the importance of providing sufficient

length to gain the required superelevation

at a safe rate per rail length is indicated.

Maintaining the constant chord lengths

of 30 ft., and 10 m, respectively, eleven dif-

ferent basic increments of increase of curv-

ature are shown in the tables, beginning

with 15 min. and ending with 5 deg. For
each of these eleven cases are shown all of

the functions (of which there are ten) re-

quired to stake out the taper. The deflec-

tion angles, central angles, offsets from tan-

gent, long chords, co-ordinates, etc., are

shown for 30-ft. chord points and for an
average of some sixty intermediate lengths

corresponding to intermediate degrees and
fractions of a degree of main curve. By
interpolation other intermediate values may
be easily supplied where necessary.

As a self-contained pocketbook on the

transition curve for steam railways this

work deserves high rank, principally be-

cause of the unusual completeness of its

tables, the simplicity of its underlying
theory, and its practical applicability. The
book will save much time in the field wher-
ever this particular transition curve is in

vogue.

The A. B. C. of Iron and Steel

Includes a Directory of the Iron and Steel Works
and Their Products of the United States and Can-
ada. Edited by A. O. Bacljert. Cloth, 8 x 11 in. ;

337 pages; illustrated. Cleveland, the Penton Pub-
lishing Company.

This book is a finely illustrated descrip-

tive text of modern methods of iron and
steel manufacture, including mining opera-
tions and ore handling. Each of the eight-

een chapters is the work of a writer of

undisputed standing, having expert knowl-
edge of his field. The treatment is broad
and practical, omitting technical detail and
designed to interest all progressive men con-
nected with the iron and steel industry.

Among the names of the authors are sev-

eral editors of trade journals, engineers
connected with the steel industry, consult-

ing engineers and one assistant professor.

Short sketches of the experience and posi-

tion of the authors, with their photographs,
are included. The names of the late John
Birkinbine, J. L. W. Birkinbine, John Howe
Hall and Kenneth Seaver are among the
prominent engineers who have contributed.
The profuse illustrations, of which there
are 222, nearly all large photographs, add
greatly to the interest of the text. The sta-

tistics of the American iron and steel in-

dustry give the facts of production up to the
present time, and a directory of iron and
steel works and manufactures, their prod-
ucts and the names of their executives is

also included.

Materials of Construction
Author, Adelbert P. Mills, M.S., C.E., assistant

professor of materials. College of Civil Engineering,
Cornell University. Cloth; 6 x 9 in. ; 682 pages; il-

lustrated. New York, John Wiley & Sons, Inc.

J4.50 net.

The most striking feature of this treat-

ment of the important subject of materials
of construction, in addition to the attempt
to make it thoroughly modern, is the sys-

tematic and logical order . in which each
particular material or process is presented.
The book is primarily a text for students
of the subject, yet will be found concise and
definite, and well arranged for reference

purposes. Interest is aroused by first stat-

ing the practical uses and value of the ma-
terial to be described, with particular ref-

erence to engineering construction. Defini-

tions and logical classifications as adopted
in the best practice are given, followed by
a description of methods of manufacture
or production from natural sources. Fi>
nally, the physical and mechanical proper-
ties as determined experimentally are
detailed, keeping in close relation to the
uses of the material.

Results of physical tests are tabulated
and, though by no means complete, are com-
piled from many sources of relatively re-

cent origin, and therefore give dependable
values based upon modern materials pro-
duced by modern methods of manufacture.
The text is divided into three parts (1)

masonry materials, which are divided into

cementing and non-cementing materials;

(2) the ferrous metals, and (3) the non-
ferrous metals, alloys, and timber. Each
chapter is then devoted to one material,

which is treated as already outlined, and
divided into articles with headings facil-

itating reference and aiding the student.

On the whole, the relative amount of space

and detail given to each particular material

is in good accord with its importance and
value.

Results of tests of columns and the sub-

ject of reinforced concrete are not in-

cluded ; they are properly considered a part

of the closely related subject of strength
of materials or mechanics of materials.

Plain concrete is disposed of in 29 pages,
but cement mortar is treated not sepa-
rately but in the chapter on Portland
cement. This is the only case of poor ar-

rangement noted by the reviewer. The
treatment of steel occupies 139 pages and
is very complete, including 40 additional

pages devoted to special alloy steels.

The treatment of the ferrous metals in-

cludes interesting illustrations of micro-
graphic analysis and unusually complete
data on magnetic properties. The subject
of corrosion of iron and steel is also well

treated, modern test results being cited.

The omission of data on wire and wire
rope, and hemp and Manila rope is unfor-
tunate, but otherwise practically all of the
materials used in engineering have been in-

cluded. The important subject of propor-
tioning concrete is given very inadequate
treatment, occupying only two pages.

Specifications for materials are ab-

stracted from the standards of National
societies. The typography and mechanical
features of the text are, on the whole, ex-

ceptionally good. The book should prove
to be a valuable reference work for en-

gineers who desire concise and clear treat-

ment of the subject of the manufacture,
physical properties, and uses of modern en-

gineering materials. It is also an excellent

textbook.

Letters to the Editor
Comment on matters of interest to engineers and contractors will be welcomed

Economic Side of Sand Testing

Sir: Our attention has been called to a
clerical error in the first article of our series

on sands, published in your issue of June 12,

page 734, whereby the cost of blending was
placed at $9000 in place of |900. This
would make the apparent saving $21,380 in

place of $13,280, as stated.

Nathan C. Johnson.
Cloyd M. Chapman.

New York City.

Refuse Incinerator Guarantees Too
Strict for Fulfilment

Sir: I have read the article on "Refuse
Incinerator Guarantees Are Too Strict for

Practical Fulfilment" in the Engineering
Record of June 19, page 777. The fact that

two cities, Atlanta and San Francisco, have
failed to accept refuse destructors on the

ground that they did not meet the guaran-
teed test conditions does not prove that the

guarantees in themselves were too strict or

impossible of fulfilment. In both cities it

appears that a change of administration
occurred between the award of the con-

tracts and the test of the furnaces, and it

has been rumored that the new adminis-
tration was not in accord with the plans

of the outgoing officials, a condition which
quite often happens in American cities.

Under such circumstances there is little

doubt that even ordinary contracts can be

so interpreted as to make compliance there-

with very difficult.

The usual guarantees: (1) That no
nuisance shall be created in the normal
operation of the plant; (2) that no odors.

noxious gases, smoke or dust shall escape
from the building or chimney; (3) that the
temperature, in the combustion chamber,
shall at no time fall below 1250 deg. Fahr.

;

and (4) that the residue from furnaces
shall be thoroughly burned, hard and free

from organic matter—are not by any
means impossible of fulfilment if smoke
and organic matter are properly defined.

In fact, any refuse furnace located in a

settled community must meet these condi-

tions to continue in every-day operation.

Otherwise one of the main advantages of

mixed refuse destructors—their location

within easy hauling distance of populated
sections—would be nullified and the plants

would be closed on the ground of nuisance.

The assumption that liberal interpreta-

tion by city officials occurred in all cases,

except possibly Atlanta and San Francisco,
is not borne out by facts. Neither is it at

all apparent that excessive guarantees were
forced into the specifications by public opin-

ion, though it is doubtless true that the
city engineers protected the municipality
by insisting upon such guarantees as would
normally provide a nuisance-free refuse
disposal works.

It is true that some contracts for refuse
destructors have required guarantees of

steam production, cost of operation, and
temperatures, in addition to guarantees
against nuisance, and these additional re-

quirements depended upon other factors

than furnace design alone, thus obligating

contractors to meet conditions over which
they could have no control.

The article as a whole should have a
beneficial effect in calling attention to the
danger of departing from practical guaran-
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tees required from furnace builders, but if

the writer's information be correct the two
cases cited, Atlanta and San Francisco,
only prove that a chancre of administra-
tion and policy in American cities very
often results in legal difficulties and pos-
sible losses to the contractors or the mu-
nicipalit}'.

John T. Fetherston,
Commissioner, Department of Street

Cleaning.
New York Citj'.

"Sewage Purification and Disposal"

Sir: Some time ago you published a
review of Kirshaw's "Sewage Purification
and Disposal," which appears over the im-
print of the Cambridge University Press, of
which we are the American agents. In it

you quoted the price as $1.50. This should
be $3.75. We would esteem it a favor if

you could call attention to the error. We
assume this will be a favor to your readers
as well as to ourselves.

G. P. Putnam's Sons.
New York City.

Floor Clips to Be Used in Sheeps-

head Bay Speedway
Sm: In your issue of June 12, page 731,

an editorial on automobile speedways states
that the wooden flooring of the New York
track is not attached in any way to the sup-
ports, and for that reason invites disaster
should the wind pressure ever exceed the
dead weight of the floor.

I should like to call your attention to the
detail shown on the general plan which we
sent you, calling for bent clips attached to
the flooring by lag screws and bent under
the beam flanges. Evidently this was an
oversight on your part, since this feature is

not covered in the cuts accompanying the
article.

Will you kindly make note of this matter
in your next issue so that the public will

not pass unfavorable criticism? I might
add that since the wind cannot get under
the flooring on the straightaways, such pre-
caution is not there necessary.

H. B. Thorn,
Assistant Engineer, Sheepshead Bay Speed-

way Corporation.
Sheepshead Bay, N. Y.
[The Engineering Record understood that

it had been decided to omit these clips.

—

Editor.]

Bamboo Waterwheel Used for

Philippine Irrigation

Sir: It is probable that the first water-
wheels built by primitive man were of the
type known to the engineers as a current
wheel. There are today many thousands of
these wheels still in use among the peoples
of the East whose civilization has advanced
but little since the age of written records.
The accompanying illustration shows one

of these primitive wheels similar to num-
bers that are installed on the island of
Luzon, P. I. The entire wheel, including
the shaft, is made of bamboo. It is about
10 ft. in diameter and has paddles 2 ft.

wide. The paddles are made from split

bamboo, woven into a coarse fabric.

This wheel is u.sed for lifting irrigating
water above the level of the stream bank
and has attached to its periphery a num-
ber of buckets made of a single joint of
bamboo. These carry the water to the top

of the wheel and dump it into a flume made
of split bamboo trunks. The hubs of the

wheel are merely the lashings that hold its

spokes in place, while the bearings are

simply two crossed bamboo sticks; the

lower ends thrust into the mud of the river,

the upper ends lashed together with thongs.

To increase the head a wing dam made
of grass and bamboo is built on either side

of the wheel.

This wheel, silhouetted against the sky,

is as delicate as the lacework of a spider-

web, yet it goes turning merrily around,

squeaking like a wheelbarrow, but irrigat-

ing a native patch of sugar cane or rice

as effectually as the most modern pump
would do.

This wheel runs from three and a half to

four revolutions per minute, dependent on
the stage of the river, and lifts about twenty
gallons of water at a maximum speed into

the flume. The quantity of water handled

sent from this. However, in the case of

original Government surveys, where the
township and section system is used, we im-

mediately encounter confusion when we
attempt to reverse the lettering at the cen-

ters and corners of the sections; for we
have accustomed ourselves to referring to
the "northwest quarter of the southeast

quarter" or the "south half of the north-

east quarter" by first turning the plat to-

read in its true direction, north, which, in

turn, we have also accustomed ourselves to
know by the position of the numbers, such
as section 1 at the right-hand upper corner
of the township, section 2 just left of
it, etc.

Approximately three-fourths of the area
of our United States is surveyed by this

system; and real-estate men, timber men
and miners, to say nothing of surveyors
and engineers, can always get their where-
abouts easily in any part of the country by

IN THE PHILIPPINES BAMBOO WHEELS SUPPLY WATER FOR IRRIGATION

in 24 hours, nearly 80,000 gal., is really

quite remarkable when the fraility of its

construction is given consideration.

I. W. SWAREN.
Hayward, Cal.

Lettering Land Sections for Federal

Valuation Maps
Sir: The making of railroad maps for

the Government, under the Federal Valua-
tion Act, and in accordance with the de-
tailed instructions of the map order issued
by the Interstate Commerce Commission,
has brought to the attention of many engi-
neers all over the country a number of im-
portant points about drafting, which have
heretofore been overlooked by the majority,
and heads of departments must now make
decisions as to conventionalities on draw-
ings which heretofore were too often left to
the discretion of the draftsman himself.
The map order requires that all railroad

lines be plotted from left to right, continu-
ously between termini of main line or
branch, and it may be inferred that the
origin point shall be the principal terminus,
from which the mileage is figured. Now,
in the case of roads running westward from
the main terminus, in order to make the
lettering of all features shown read from
left to right, or the bottom side upward, it

is necessary to reverse the lettering of such
features as town blocks, lots, streams and
watercourses from the usual system, so that
they will read from north to south instead
of from south to north.

There may be no serious reason to di."-

following this designation. Rarely, if ever,

does one refer to a direction arrow on the-

map, if the section lines stand out boldly
enough. In fact the custom of using the
section lines on maps to get direction has
become so universal that they have, in a
way, taken the place of the arrow pointing-
north, and, if custom makes rule, then a
draftsman has no more right to alter the
lettering of sections from a position reading-
north than he has to change the direction
arrow sideways or upside down. In the
case of railroad lines mentioned above, the
lettering of the section numbers must then
read opposite to the other features. Awk-
ward as this may seem, it appears to the
writer better than upsetting a long-estab-
lished custom.

L. W. DUFFEE, C. E.
Mobile, Ala.

Eighty Million Board Feet of lumber
were used in the construction of the Pan-
ama-Pacific International Exposition, ac-
cording to a paper read by A. H. Markwart
before the San Francisco Association of
Members of the American Society of Civil
Engineers. Other quantities were 130,000'
ft. of sewer pipe, 850 tons of high-pressure
water mains, 420 tons of low-pressure
mains, 135,000 cu. yd. of macadam, 361,000"
sq. yd. of asphaltic pavements, 8000 cu. yd.
of concrete, 8 miles of electric duct, TO.OOO-
ft. of high-pressure gas mains, 33 miles of
electric cables and overhead power lines,

400 miles of telephone wire, 6200 tons of
bolts, rods and plates, 3500 tons of struc-
tural steel and 800,000 ft. of timber piling-
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[Contributions to this section are solic-

ited, and if found available will be paid

for. They must be SHORT, and should be

accompanied, if possible, by photographs

or sketches.—Editor.]

Idle Steam Shovel Is Made Over

Into a Derrick Car
ByC. A. PECK

Rivers, Harbors and Bridges Commission, New
London, Conn.

IN the construction of the steamship term-

inal at New London, Conn., the New Eng-
land Construction Company made a derrick

car out of a steam shovel at comparatively

slight expense. The deck of pier 1 is made
of reinforced-concrete sections about 22 x 6

ft., which weigh approximately 7 tons each.

These sections, about 700 in number, were
cast and cured in a yard until the pile

clumps were ready to receive them. The
units were then transferred from the yard

STEAM-SHOVEL DERRICK CAR SETS CONCRETE
SLABS FOR PIER FLOOR

to the pier on flat cars, lifted by the re-

modeled steam shovel, and placed on cast-

iron bearing plates set to receive them.
This steam shovel had been employed on

dry excavation for part of the work. Its

remodeling into a traveling crane was ac-

complished by dismantling the steel crane
and the bucket and setting a 12 x 12-in. tim-
ber boom 33 ft. long in the crane step. This
boom was guyed back to the A-frame with
two 1 y2-in. plow-steel cables. A 6-part load
fall was run from the hoisting drum, and a
small chain and two blocks on each side sub-
stituted for the regular swinging gear. The
swinging gear was rigged so as to provide
for slow and easy motions, since the units
had to be .set within Yi-in. of the required
position.

This plant proved to be efficient for the
work, and was a material saving for the
contractor, since it did away with special

equipment that would otherwise have been
needed, and put to work a steam shovel

which would otherwise have been idle.

Shaken Bags Yield Five Sacks of

Cement in Every Thousand

BY MECHANICALLY shaking cement
sacks the Chicago, Rock Island & Pacific

Railway is recovering five sacks of cement
out of every 1000 sacks shaken on its Chi-

cago track elevation work. Two men clean

2000 sacks a day, including loading and
unloading, which would have to be done
whether the sacks were beaten or not. The
Century bag cleaner used consists of an
iron barrel, with an arm inside on which
two metal beaters are attached. The arm
is geared to a crank. The sack is slipped

over the beaters and the crank turned.

Cement is collected in a bin under the

barrel.

When the track elevation engineer ob-

tains data on loss of cement per sack, num-
ber of torn sacks, loss in sacks, and other

information he feels that he will have
enough data to determine whether or not to

use bulk cement.

picked up on a second line attached to rings

at the center of the bottom edge of each
leaf.

After pumping out the cofferdam for the

46th Street pier, Holbrook, Cabot & Rol-

lins, the contractors, encountered a stream
of semi-liquid mud several feet deep along
the toe of the rock fill of the river arm,
which had not been removed by previous

Steel Skip, Built for Subway Work,

Used as Clamshell

ONE OF the accompanying photographs
shows a 2-line bottom-opening dump-

bucket, largely employed for disposing of

subway excavation in New York City, being
used as a grab bucket. The other photo-

graph shows a chain hitch, used at the dock
in dumping these buckets into scows, which
does away with the use of a hook. The
bucket has no closing mechanism, but re-

mains closed from the weight of its load

when suspended by the two hinges in the

upper edges of the leaves. To dump, it is

CHAIN HITCH ON KNOB OF STRAP BELOW
BAIL AVOIDS USE OF HOOK

dredging. They found that these buckets,

when let down open in this mud and picked
up would close of their own weight, digging
a full load of this material. The buckets
operate even faster than an ordinary grab
bucket, as the two leaves come together al-

most instantly in the soft mud, and the
time required to close an ordinary bucket is

saved.

The chain hitch shown in the other photo-

BUCKET WITHOUT CLOSING MECHANISM DIGS SOFT MUD AT RAPID RATE
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graph is made by slipping the chain
through the shackle on the bucket, and put-

ting the large ring on the end of the chain
over the lug riveted on the strap hanging
from the bail. The long axis of this lug is

horizontal, and as the link on the end of

the chain hangs vertical when the bucket
is raised, the hitch cannot come undone. It

requires no more time than hooking an ordi-

nary hook in the shackle. The bail and
chains remain on the unloading derrick at

the dock, and the skips are hauled from
the subway work on wagons or automobile
trucks.

[This bucket is the same as that designed

by George Perrine, now assistant tunnel en-

gineer of the Rapid Transit Subway Con-
struction Company, and used by the United
Engineering Company, on the construction

of 'the Pennsylvania Tunnels.

—

Editor.]

Kansas City Re-uses Broken Con-

crete as Aggregate for Paving

IN REPAYING Main Street, Kansas City,

this spring the aggregate for the con-

crete foundation was old concrete broken up
into i<i to 2>'2-in. sizes. Many of the former

BROKEN CONCRETE USED FOR AGGREGATE

foundations were of natural cement and the
specifications called for repaving with a new
foundation, 8 in. thick.

The man shown in the photograph is

breaking concrete into aggregate sizes. The
material is then forked into wagons and
again from points near the mixer it is

forked into wheelbarrows. These forkings
removed the small amount of dust and fine

material made by breaking.
As to strength, Clark R. Mandigo, as-

sistant city engineer, states that several
samples of concrete taken direct from the
mixer and placed in 8 x 16-in. cylindrical

molds were tested for compression. Twelve
molds were filled for each sample and on 28-
day tests this 1 :3 :6 concrete showed an
average crushing strength of 1260 lb. per
square inch. This figure is practically as
high as freshly broken stone gave under like

conditions.

Permanent Runways on Gondolas

Cut Concrete Cost 20 Per Cent

BY BUILDING permanent runways on
their gondola cars used for hauling

stone and sand in connection with Chicago
track elevation the Chicago, Rock Lsland &
Pacific engineers have reduced concrete
mixing costs 20 per cent below the figures

obtained when temporary runways were
employed. The decrea.se in cost is attributed

to the time saved in not having to remove
and replace runways after unloading the

cars.

RUNWAYS REMAIN ON THESE CARS, WHICH WERE ASSIGNED TO CARRYING CONCRETE
MATERIALS, FOR THE LIFE OF THE JOB

The side runways are 30 in. wide and
there are six 24-in. cross runways per car.

The mixer is located on a car near the

spouting tower with the stone and sand
cars in line behind. Iron aprons hinged
on the car ends connect the runways of

adjoining cars. The stone and sand
wheelers leave their empty wheelbarrows
on the cross runways and pick up those

which have been freshly loaded. Six men
per car are kept busy shoveling. A con-

tinuous file of nine sand and twenty-four
stone wheelers makes a continuous circuit

between car and mixer. Cement is added
at the mixer from a storage platform.

J. M. Weir, cost engineer, states that in

addition to cutting costs the arrangement
has aided in getting a greater efficiency and
ease of movement out of the men. N. D.
Dawson, gang foreman, using a %-cu. yd.

mixer, placed 256 cu. yd. of concrete in a
ten-hour day.

whose way they must be built. This is the
office of Frederick L. Cranford, Inc., and is

on Mail Street over the sidewalk bounding
City Hall Park, New York City. It is

raised above the sidewalk on surfaced and
painted timber posts, and scarcely inter-

feres with street traffic. In addition to

being less unsightly than the time-honored
"shack," buildings of this kind, a number
of which have been put up on New York
subway work, make things much more com-
fortable for the field force, and help the
efficiency of the field office men, beside

affording the contractor a good advertise-

ment to the public.

Well Built Field Offices Succeed the

Contractor's Shack

NO CONTRACTOR'S field office can be
a thing of beauty, because it must

always be a thing out of place. The office in

the illustration, however, shows what is

being done to improve the appearance of
contractors' field quarters on large metro-
politan contracts, making them less of an
eyesore and inconvenience to the public in

Suitable Tamping Prevents Misfires

IN SHOOTING to spring holes, tamping
them by filling them with water is often

preferable to using clay or other material,

according to the "DuFont Magazine."
Water, however, is not usually anything
like as effective a tamping material as sand
or clay. Where gravel, tailings or rock

dust is used as a tamping material it may
be first packed into little bags with econ-

omy to prevent cutting fuses and scraping

the insulation off battery wires. Misfires

often result from this cause. Contractors,

however, are generally alive to the advan-

tages of a suitable tamping material, and
often buy sand for the purpose, where it

cannot be obtained in any other way.

APPEARANCE OF THIS FIELD OFFICE IS A STANDING RECOMMENDATION TO THE PUBLIC
OF THE CONTRACTOR WHO BUILT IT



Steinway and Fourth Avenue
Subways Open

New York Public Service Commission Brings Order

and Operation out of Chaotic Conditions

Originating 28 Years Ago

The first official train was run over the

Fourth Avenue Subway from the Municipal

Building in New York City to Coney Island

on June 19. Three days later the Steinway,

or Belmont, tunnel under the East River from

the Grand Central Station to Long Island City

was formally put in service. The history of

these lines is a long one. Out of the much-

involved condition into which these two badly-

needed lines had fallen, the present Public

Service Commission, of which Alfred Craven

is chief engineer, and Robert Ridgeway engi-

neer of subway construction, has brought or-

der, reconstruction and operation.

Fourth Avenue Project Ten Years Old

The first steps for the Fourth Avenue sub-

way were taken in 1905, when the old Board

of Rapid Transit Commissioners adopted the

original route. By 1907 preliminary plans had

been completed under George F. Rice, chief

engineer, after the Appellate Division of the

Supreme Court had ordered the construction,

and overruled property owners who refused

to surrender right of way. On July 1, 1907,

the Public Service Commission, with Henry

B. Seaman as chief engineer, went into office.

After holding public hearings on the form of

contracts, and completing a revision of the

plans, the contracts were sent to the Board of

Estimate, which approved them on March 27,

1908. Bids were received May 8, and con-

tracts awarded May 22, 1908. The amount of

the contracts awarded exceeded $15,800,000,

and Comptroller Metz refused to approve

them, as this additional sum was held, to ex-

ceed the city's borrowing power. A taxpay-

er's suit to test this opinion of the Comptroller

resulted in an injunction which held up work
until October, 1909. Meanwhile a referee had

been appointed by the Supreme Court to re-

port on the city's debt limit. His report,

adding $54,000,000 to the city's legal borrow-

ing power, resulted in the dissolution of the

injunction. The contracts were approved Oct.

29, 1909, and all were signed by the original

successful bidders within ten days. Work was
started in November of the same year, ^.

'

Negotiations which resulted in the signing

of the dual system contracts in March, 1913,

were begun soon after this by the Public Serv-

ice Commission. During this period plans for

extending the Fourth Avenue Subway to

Eighty-sixth Street, Brooklyn, and connecting

it with two new East River tunnels and with
one surface and two elevated lines to Coney
Island were adopted.

Two tracks have been completed from the

Municipal Building to Sixty-fourth Street,

Brooklyn, where they connect with the local

tracks of the rebuilt Sea Beach line. These
tracks will be operated for local service for

the present, full four-track operation following

the completion of the dual system. Clearances
in this subway are larger than in the existing

lines, and trains of eight wide, large-capacity

cars will be run in express service. Local plat-

forms accommodate six cars. The completed
line will cost the city about $30,000,000.

Steinway Tunnel Dates Back to 1887

The Steinway tunnel has had an even longer
and more complicated history. The New York
& Long Island Railroad was incorporated to
construct it, with connections under Manhat-
tan and Long Island City, in 1887. By May,
1892, the consent of the then existing cities had

been obtained, and excavation was started by
the Inter-Island Construction Company. An
explosion which occurred the following Decem-
ber caused the work to be abandoned for nearly
thirteen years.

Meanwhile the time limit for placing the
road in operation had expired. Relying on a
series of acts by the State Legislature for an
extension, the Interborough Rapid Transit
Company bought control of the railroad and
let a contract for its completion to the Deg-
non Contracting Company on June 12, 1905.
In spite of the most energetic efforts, the year
and a half remaining before the expiration of
the extended time limit, on Jan. 1, 1907, did
not suffice to put the road in operation. A
long period of litigation followed, in the course
of which the property reverted to the trustees
of the original company, who had no power to
operate the railroad.

Finally, in July, 1913, after much negotia-
tion, the Interborough procured an assign-
ment from the trustees, and reassigned the

Lieut. Mears Reports First

Work on Alaska Railroad

Preliminary Base at Ship Creek—Scows Transported

from Seattle—400 Stationmen at Work

—

Force Soon to Be Quadrupled

Operations have been begun upon the con-
struction of the Government railroad in
Alaska. The preliminary base of operations
is at Ship Creek, on Cook's Inlet. Thence,
from tidewater, coal from * the Matanuska
field, in the interior, is expected to be shipped
southward during the greater part of every
year.

A preliminary report on the work at Ship
Creek has been received by the Secretary of
the Interior from Lieutenant Mears, member
of the Alaskan Engineering Commission.
Lieutenant Mears arrived at Ship Creek April
26, with a for<5e of engineers and the neces-
sary assistants, and began immediately the

FIRST WORK ON ALASKA RAILROAD—STARTING WATER TERMINAL AT SHIP CREEK

road to the city, receiving as consideration

credit for $3,000,000 of its contribution to the

construction of the dual system.
The road as first built consisted of two

single-track tunnels extending from a loop at

Forty-second Street and Park. Avenue, Man-
hattan, under the East River to Fourth Street

and Van Alst Avenue in the Borough of

Queens. Under a new contract with the Rapid
Transit Subway Construction Company, let by
the Public Service Commission, the tunnel was
reconstructed in several details, chief of which
was the uniting of the two tubes into a single

41-ft. arch construction 200 ft. long for a
crossover between First Avenue and the East
River.

The tunnel is to be extended to connect with
the southerly tracks of the present subway
under Forty-second Street, and to connect with
the Astoria and Corona Elevated lines in the

Borough of Queens. While these connections

are being finished, temporary operation from
Long Island to Manhattan has been started on
the reconstructed part of the old line. When
the dual system is put in operation, and the

present Fourth Avenue trains diverted up Lex-
ington Avenue, trains from Corona and
Astoria will run over the Steinway route to

Times Square, transferring passengers to all

three of the new ^|finhattan subways. The
new route will be known as the Queensborough
subway.

Railroad into Florida Everglades

A gold spike, to hold the first rail laid in the

new Palm Beach and Everglades Railway, in

Florida, was driven June 17.

landing of materials and supplies for the work
of construction. His report reads in part as
follows

:

"I brought up with me a complete pile-

driver outfit and an experienced crew and
started them to work as soon as the equip-
ment could be landed and set in place. We
now have the dock practically completed on
the right bank of Ship Creek, near the mouth.
This dock is equipped with a 15-ton stiffleg

derrick operated by hoisting engine, which
takes the loads out of the scows in nets or large
packages and places them on the dock or flat

car. I constructed what is called a 'gridiron'

with pile foundation, to furnish level bases
for the scows to rest upon when lying at the
dock at low tide, and by this method we are
enabled to unload our lighters at all stages of
the tide.

Scows Brought from Seattle

"Realizing the situation at Ship Creek I

made definite arrangements before I left

Seattle to provide the necessary lighters and
scows to handle freight from ship to shore.

I knew there would be heavy demurrage, $150
to $200 a day, on any freighters which were
held at Ship Creek longer than the accustomed
time, and I also knew that a private company
had provided a big barge, a floating dock, and
would charge the commission $2 a ton for

every ton of freight which passed over their

barge. I therefore purchased a 1000-ton barge
from a towboat company in Seattle and had
it delivered at Ship Creek at their risk, the
price to be paid upon receipt. I loaded on this

big scow three smaller scows secured from
the Puget Sound Navy Yard and also shipped

up, knocked down, one 200-ton scow, built by
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200-TON scow. SHIPPED KNOCKED DOWN ON LARGER SCOW AND TEMPORARY DOCK AND WAREHOLci. Al riHIP CREEK, ALASKA RAILROAD

the Seattle Dry Dock Construction Company.
This gvTB me a floating dock, which enabled a

ship to discharge its cargo, and also a fleet

of lighters with which to transfer the cargo

from the ship to the shore. We have had no

demurrage to pay. On May 26th the steam-

ship 'San Ramon' came into the harbor with

912,000 ft. b. m. of lumber, and we discharged

this cargo in three days, by working night

and day.

500 Men at Work

"We have now contracted with about 400

stationmen and are employing about 100 men
on force account handling the terminal work
and constructing wagon roads. I expect to

rapidly increase this force to 1500 or 2000

men as fast as material and supplies can be

shipped in here to accommodate that number.

By utilizing water transportation along the

east side of Knik Arm we are able to attack

the line at various points. We already have

an active construction camp at Eagle River,

a point 12 miles up the coast, and another has

been started at Peters Creek, a point about

10 miles further north. We expect to continue

this system of establishing camps along the

tidewater, close to the line, as fast as the

final location is completed and the necessary

construction arrangements made.
"All of our work is being done by stationmen

on a unit basis. Numerous gangs of station-

men have moved into Ship Creek seeking work

on the railroad. We have had no difliculty

whatsoever in securing all of the stationmen

tiiat are required. In fact, they have been

coming in much faster than we could place

them."

bridge construction. He also spent a half year

in Germany. In 1874 he became an instructor

in the Sheffield Scientific School, in connection

with which he pursued a post-graduate course,

receiving the degree of Doctor of Philosophy in

1876. In 1878, he was called to Lehigh Uni-

versity to fill the chair of cfvil engineering,

where he later carried on many investigations

relating to the materials of engineering.

Professor Merriman is the author of many
well-knovim and widely-used text-books, one of

Western Railway; Prof. W. K. Hatt, Purdue
University; J. A. Mathews, general superinten-

dent, Halcomb Steel Company; and Dean Ed-
ward Orton, Jr., of Ohio State University.

Professor Merriman Elected Presi-

dent of the A. S. T. M. '

In recognition of his active interest for the

past seventeen years in the work of the as-

sociation. Prof. Mansfield Merriman was
elected president of the American Society for

Testing Materials at its annual convention in

Atlantic City this week. Professor Merriman

was one of the original organizers of the

American section of the International Associa-

tion for Testing Materials, and held the office

of chairman of that organization for two years,

from the time of its organization in June, 1898,

to 1900. He was therefore one of the charter

members of the American society at the time

of the re-organization in 1902. He was born in

1848 at Southington, Conn., and spent his early

years in the varied occupations of a farmer's

hoy. At the age of seventeen he became inter-

ested in mathematics, and by self-study was
enabled to do land surveying in his native town.

He also taught a country school for one season

and worked for a year in a country printing

office.

During this time he prepared himself to en-

ter the Sheffield Scientific School of Yale Uni-

versity, from which he was graduated in 1871.

After graduation he was employed in the U. S.

Engineer Corps, in town surveying, and in

Elected President of the American

Society for Testing Materials

PROFESSOR MANSFIELD MERRIMAN

British Columbia's First North and

South Railroad Nears Completion

Construction is nearly finished on the Pacific

Great Eastern Railway which is to link the

new Grand Trunk Pacific Railway with Van-

couver. The new line runs north from Van-

couver 477.7 miles to connect at Fort George

with the transcontinental line, and will make it

possible to ship from the interior provinces to

tidewater near Vancouver with practically the

same mileage as by way of Prince Rupert.

On June first it was officially stated that on

the 438-mile stretch of the Pacific Great East-

ern between tidewater at Squamish and Fort

George, 98 per cent of the grading had been

completed and the work of tracklaying, ballast-

ing and bridge erection was under way. A daily

train service has been established between

Squamish, 39.7 miles from Vancouver, and

railhead at Mile 123. Of the 39.7 miles be-

tween Vancouver and Squamish, 12.7 miles are

already completed and in operation while grad-

ing has not commenced on the remaining 27

miles. Editorial comment on this new rail-

road appears in this issue.

which has been translated into Spanish and one
into Japanese, and has written many papers
read before societies and published in engi-

neering journals. He is a member of various

national societies. The honorary degree of

Doctor of Science was conferred upon him ^n

1906 by the University of Pennsylvania, and
the degree of LL.D. by Lehigh University in

1913. Since his retirement from Lehigh, in

1907, he has been engaged in consulting prac-

tice in New York City and also as editor-in-

chief of the American Civil Engineer's Pocket
Book, first issued in 1911 and revised in 1913.

Other Officers

The other officers elected by the American
Society for Testing Materials were : Vice-presi-
dent, Gen. William H. Bixby, former chief of
engineers, U. S. Army; executive committee,
James H. Gibboney, chief chemist, Norfolk &

275-Mile Kettle Valley Railroad, in

British Columbia, Completed

The 275-mile Kettle Valley Railroad, which

opens a new, direct route from the Coast to the

Kootenay district of British Columbia, has just

been completed after five years of construction

work. The event was celebrated by a banquet

at Penticton, B. C, attended by a large num-
ber of prominent railroad and Government
officials. Their comments emphasized the great

economic advantage of the short line from the

agricultural and mining districts of the interior

direct to the coast.

The Kettle Valley Railway company is a sub-

sidiary of the Canadian Pacific Railway, whose

main line it joins at Hope in the Eraser river

canon, 89 miles east of Vancouver. The eastern

terminus of the new route to the Kootenays is

at Midway, B. C, on the international boun-

dary and which is also on the terminus of the

Crow's Nest Pass line of the Canadian Pacific

Railway.

Pennsylvania's Governor Vetoes

Extra-Crew Repeal Bill

The so-called "full-crew" repeal bill passed

by the last Pennsylvania Legislature has been

vetoed by Governor Brumbaugh. For the iron-

clad mechanical rule fixing the sizes of crews

the bill would have substituted authority vested

in the Public Service Commission to decide

each case on its merits.
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Full -Size Steel Sections Shown at

Bridge Company's Exhibit

In its exhibit at the Panama-Pacific Inter-

national Exposition at San Francisco, the

American Bridge Company shows not only

chord sections of important bridges, but also

column sections of many of the principal office

buildings of the United States. During the

past few years many such steel structures

have been built by this company, and the sec-

tions exhibited are all from among those for

which it furnished the material. All sections

were built full size of steel.

The central and most important feature of

this part of the exhibit, according to informa-

tion received from Louis J. Aflfelder, assistant

Forged tension members are also shown and
eye-bars, loop rods, etc., in several sizes. An
eye-bar which has been tested to destruction
is shown in close proximity to the large Hell
Gate section ; it represents a test made to de-
termine the strength of bars now being man-
ufactured by the American Bridge Company
for the new Quebec Bridge.

A transmission tower sixty-eight feet high
surmounts the aisle. It is entirely built above
the floor so as to show the special anchorage
recommended by the bridge company. A turn-
table center is suitably mounted so that the
conical rollers may be examined. A group of
photographs of the many steel structures fur-
nished and erected by the American Bridge
Company at Panama forms a prominent part

Santa Fe to Solve Chicago

Fruit Terminal Problem
$500,000 Improvement Fits In with Wallace Plans

—Will Utilize $3,750,000 of Idle Property in

Industrial Heart of City

Provided that Chicago's city council will al-

low the Atchison, Topeka & Santa Fe Railway
to close certain streets crossing its property
near Twentysecond Street, that company pro-

poses to construct a railroad fruit terminal

which will handle all fruit shipments into

Chicago, provide an interchange business with

all lines and eliminate waste of time in spot-

ting and inspecting cars. The project plans

which have been completed will involve an in-

FULL-SIZE SECTIONS OF HELL GATE BRIDGE AND TYPICAL STEEL SKYSCRAPER CONSTRUCTION EXHIBITED AT PANAMA-PACIFIC EXPOSITION

division contracting manager for the com-
pany, is a 3-ft. length of the heaviest bottom
chord section of the 1000-ft. Hell Gate arch,

now being built across the East River, New
York. This has the largest area of cross sec-

tion of any bridge member built in this coun-
try—1376 sq. in. The main section without
details weighs nearly 4700 lb. per lineal ft.

The sections of other bridge chords were built

in as short lengths as possible, and selections

were made to illustrate the two, three and
four-web types. Tie plates were used in lieu

of lattice bars or angles.

An interesting study is afforded by the tower
buildings, of which basement and roof columns
were selected for contrast. These include the
Woolworth Building and Metropolitan Tower
in New York, the L. C. Smith Building in
Seattle and the Union Central Life Insurance
Building in Cincinnati. The basement column
of the Woolworth Building has thirty-six times
the cross section of the roof column. For all

other columns, sections of the basement tiers
were used. The largest and best known build-
ings in a locality were generally selected so
that the exhibit would be of interest to the lay-
man as well as the architect and engineer.
The exhibit occupies two spaces on opposite

sides of the main aisles at the south end of
the Palace of Mines and Metallurgy. The
compression members described above are in

one of these spaces. Opposite is a steel frame
illustrating details of typical office building
construction, a photograph of which is here
reproduced. Two .of the columns are con-
structed of plates and angles, one having
cover plates and a standard splice to a stub
of a lighter column above, and a steel slab
footing. A third column is of the box type
built of plates and channels and has a typical
cast iron base. The fourth corner has a Car-
negie H-.section, showing its use- as a light
column. This and the light plates and angle
column have riveted ba.ses. A method of
wind bracing by means of a plate girder with
knees, spandrel sections, and various kinds of
beams and column connections are shown.

of the exhibit. In all, the company fabricated
and erected upwards of 70,000 tons of steel

for the various structures at the Isthmus.

$8,300,000 for Pennsylvania Roads
Governor Brumbaugh of Pennsylvania ap-

proved an $8,300,000 appropriation for State

highway work this week. As passed by the

Legislature the sum available was to have been
$8,400,000.

vestment of $4,100,000. The land on which the

terminal will be built is valued at $3,575,000

and has been owned by the company since 1907,

although a large share was procured in 1887.

It will mclude an area bounded by La Salle,

Seventeenth, Grove and Twenty-Second Street

and Archer Avenue.

Location Fits Wallace Plans

The plans are along lines similar to those

suggested by John F. Wallace, chairman of the

PROPOSED FRUIT TERMINAL WILL HANDLE ALL SHIPMENTS INTO CHICAGO
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Chkairo Railway Terminal Commission, in a
recent report, and the track layout fits in with
his general scheme to alleviate Chicago's pres-

ent congested terminal facilities. East of

Clark Street the Santa Fe proposes to erect an
L. C. L. fruit receiving station connecting with
the Illinois Tunnel Company, which will allow

shipments to be carried to merchants witliin

the city limits.

The track layout permits the handling of 700

ears per day and provides for thirty team
tracks and twenty-one storage and inspection

tracks. It is expected that about 500 cars per

day will be the average. The team tracks will

be paved with some hard surface material.

For fruits other than bananas, the one kind of

fruit that is not auctioned off in Chicago, a

fruit auction house 60 x 660 ft. in plan and
costing $150,000 will be erected. A banana
shed, cold-storage house and garage, as well as

sixty stores for rent to the fruit merchants,

ifill also be erected.

The plans were prepared under the super-

vision of C. F. W. Felt, chief engineer of the

Santa Fe, and have been approved by the larg-

est auction fruit firm in the country. The
ordinance before the city council was up June
16 and was referred to a sub-committee for in-

vestigation. As soon as it is granted work will

be started by the railway company.

Vm

Southwestern Waterworks Holds

Convention in Texas

The Southwestern Waterworks Association

held its annual convention at Galveston, Texas,

June 14-16. Among the papers were "Leakage
from Cast-iron Water Mains," by Joseph W.
Ivy, of Kansas City; "Filtered Water Supply
of the Canal Zone," by Guy Eldredge, of Fort

Worth; and "Pneumatic Pumping as Applied

to Wells," by D. H. Hunter. Alexander Porter,

consulting engineer, told of the experiences

during his recent visit to Havana.
It was voted to send E. L. Fulkerson, secre-

tary, to the next annual convention of the

American Waterworks Association in New
York.
The following new oflScers were elected:

President, Jesse Shaw, of Topeka, Kan.; vice-

presidents, J. W. Lacy, of Brookfield, Mo.; L.

H. Gray, of Lufkin, Texas; J. D. Hudgins, of

Roswell, New Mexico; R. C. Trube, of Texas
City, Texas; A. A. Haynes, of Texarkana,
Texas; and C. C. Clothier, of Guthrie, Okla.

A motion was carried granting to associate

members, representing the supply and equip-

ment manufacturers, the full privileges of the

floor at all meetings and the right to vote on
all questions, formerly enjoyed only by the ac-

tive members.

Personal Notes

Will Start Work on $3,500,000

Chicago Intercepting Sewer

Work will be started in the near future on
the $.3,.500,000 Calumet intercepting sewer by
means of which the Sanitary District of Chi-

cago proposes to divert all sewage entering
Lake Michigan south of Eighty-seventh Street

from the lake and the Calumet River and to

discharge it behind the controling works of

the Calumet Sag Channel which will be built

jnst east of Blue Island. The sewer, which is

to be of concrete, horseshoe section, will take
care of both dry weather and storm flow. Ap-
proximately 22 square miles of territory will

be served at present. This will be increased to

29 square miles at a later date.

Bid- .ailed for June 24 included 4345 ft. of

11 ft. horizontal diameter and 7778 ft. of 13 ft.

horizontal diameter conduit. Later bids will

call for 24,600 ft. of 16% ft. horizontal di-

ameter and 12,000 ft. of outfall sewer of size

between 16 and 18 ft. horizontal diameters.

There will al.so be some miscellaneous work in

.smaller sizes in connection with the construc-

tion of a sewage pumping station which will

handle 24 to 1000 cu. ft. per second and will

probably be steam driven.

N. L. Sanon has been appointed to an engi-

neering position on the oflBce forces of the New
York State Railways at Rochester.

Charles Bostrom, general contractor, of Chi-

cago, has been appointed building commis-

sioner of that city, succeeding Henry Ericsson.

Horace E. Smith has been appointed county

engineer of Okanogan County, Wash., to fill

the vacancy caused by the death of George J.

Gardiner.

W. J. Knauer, formerly inspecting engineer

for the New York State Highway Commission,

has been appointed superintendent of high-

ways for Chautauqua county, N. Y.

J. H. Nuelle, chief engineer of the New York,

Ontario & Western Railway at Middletown,

N. Y., has been appointed assistant general

manager in addition to his previous duties.

H. C. Phillips, valuation engineer of the

Athison, Topeka & Santa Fe system, has been

elected assistant general secretary of the

Presidents' Conference Committee of the rail-

roads.

Edward A. Lees, formerly connected with

the J. L. Mott Iron Works, has been appointed

assistant director of the Department of Public

Health and Charities of the city of Phila-

delphia.

Stanley McCassy, until recently draftsman

for the Morgan Engineering Company, of

Dayton, Ohio, is now connected with the valua-

tion department of the Rock Island Railroad

at Chicago.

L. M. Mitchell has been appointed engineer

and inspector on the concrete viaduct being

constructed at Marshalltown, Iowa, by the Chi-

cago Northwestern Railway and the Minne-
apolis & St. Louis jointly.

W. A. Howell is connected with the Hans-
com Construction Company, of Boston, in the

capacity of superintendent of construction on
the $65,000 waterworks contract that com-
pany is starting work on at Shrewsbury, Mass.

James W. FoUin, formerly teaching assistant

in civil engineering, in charge of the sanitary

experiment station at the University of Mich-
igan, has been appointed assistant engineer on
the forces of the State sanitary engineer of

Michigan.

S. S. Seller, formerly U. S. junior eng:lneer

on the construction of lock and dam 1, on Big
Sunflower River at Murphy, Miss., has been
transferred to work of a similar nature on the

construction of lock and dam 3, on Ouachita
River at Riverton, La.

Stewart M. Marshall, formerly chief engi-

neer of the Cambria Steel Company at Johns-
town, Pa., has become associated with the

Southwark Foundry & Machine Company, of

Philadelphia, as manager of its turbine and
centrifugal pump departments.

Ralph Folks, formerly deputy commissioner
of public works of the Borough of Manhattan,
New York City, has been appointed commis-
sioner of public works of that borough, suc-

ceeding E. V. Frothingham, whose resignation

was noted in these columns, May 8.

J. H. Merriam, formerly division engineer
in charge of reconstruction of the Chicago,
Burlington & Quincy Railroad bridge over the
Platte river at Ashland, Neb., is now resident
engineer in charge of the reconstruction of the
bridge over the. Missouri river at Kansas City.

Prof. A. N. Talbot, the well-known authoiiiy
on concrete, and professor of municipal and
sanitary engineering in the University of Illi-

nois, received the honorary degree of doctor of
science from the University of Pennsylvania,
Philadelphia, at the commencement last week.

J. S. Findley, formerly construction super-
intendent for the Mis.souri, Kansas & Texas
Railway on the construction of the recently
completed office building of that company at
Parsons, Kan., has been transferred to Ca-
nadian, Okla., to be masonry inspector on the
1000 ft. bridge being constructed over the Ca-
nadian River at that point.

George D. Halsey, who recently completed a

course in co-operative civil engineering at the

University of Cincinnati, has been appointed

co-ordinator at the Georgia School of Tech-

nology to put co-operative courses into opera-

tion there, similar to those in the University of

Cincinnati.

Irving W. Stoddard, U. S. surveyor, who has

been making surveys of the grant land of the

Atchison, Topeka & Santa Fe Railroad in Ari-

zona for the General Land Office, U. S. Depart-

ment of the interior, has been transferred to

the drafting division of the general surveyor's

office at Olympia, Wash.

T. H. Davis, chief engineer of the Long-Bell

Lumber Company of De Ridder, La., is at pres-

ent engaged in surveying and classifying lands

belonging to that company and allied com-
panies in the State of Louisiana, preparatory

to their sale and development for agricultural

and stock raising purposes.

Charles H. Richards, recently in charge of

the San Fernando Valley survey for the flood

control commission, and who previously was
connected for several years with the construc-

tion of the Los Angeles Aqueduct, has opened

an office in the First National Bank Building,

Van Nuys, Cal., for the purpose of engaging

in a general engineering practice.

S. T. Henry, second vice-president of the

McGraw Publishing Company, Inc., and for-

merly Western editor of the Engineering Rec-

ord, has been appointed by Secretary of the

Treasury McAdoo a member of the committee
of the Pan-American Financial Conference

,
which will have charge of the visits of Ameri-
can bankers and business men to Central and
South American countries.

H. J. Brunnier, consulting engineer, of San
Francisco, is doing the structural engineering
work on the Shredded Wheat Company factory
at Oakland, Cal., of which Hobart & Cheney
are the architects. The work will require 450
tons of reinforcing steel. He is also consult-

ing engineer on the projected 750-ft. span sus-

pension bridge over the Eel River, near
Scotia, Cal.

Chester Allen, formerly assistant professor

in civil engineering at Pennsylvania State Col-

lege, has been appointed professor in charge
of the civil and municipal engineering courses

at Pennsylvania College, Gettysburg. He was
graduated from the Massachusetts Institute of

Technology in 1905 and engaged in active prac-

tice in the Middle West until 1911, when he
took up teaching.

Walter P. Houston, formerly inspector of

concrete aggregates for the New York State

Public Service Commission, First District, at

Peekskill, N. Y., has been appointed to a po-

sition on the forces of the Interstate Commerce
Commission, Division of Valuation, and is, at

present, connected with the party which is

evaluating the Boston & Maine Railroad, West-
ern Division to Portland, Me.

Charles McKercher, formerly assistant engi-

neer on the forces of the Cuba Railroad, has
accepted a position as engineer in charge of

the construction of three sugar mills in Cuba
and the railroad location and construction for

the development of the Florida plantation,

Camaguey Province, Cuba, for Dibert, Ban-
croft & Ross, manufacturers of sugar mill ma-
chinery of New Orleans, La., and Camaguey,
Cuba.

Charles S. Shaughnessy, -vyho has been study-
ing the sanitary drainage of Jamaica Bay for

the Borough of Queens, New York City, has
been appointed engineering examiner by the

Municipal Civil Service Commission of New
York City. He was graduated from Harvard
University in 1901, and after two years spent

as instructor, was appointed rodman on the

engineering forces of the Pennsylvania Rail-

road and, later in the same year, instrument
man for the sewer department of the city of

Boston. He attained the grade of assistant

engineer in this service and resigned to become
assistant engineer for the Board of Water
Supply of New York City on the Catskill Aque-
duct.
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A. T. North, formerly contracting manager
of the Central Engineering Company of Daven-

port, Iowa, and consulting engineer for the

Yellow Pine Manufacturers Association, has

become associated with the Abraham Lund
Company, general contractors of Chicago, and

will be in charge of the company's engineering

and estimating departments. He was gradu-

ated from the University of Illinois in 1885

and, after serving as draftsman with Adler

and Sullivan, architects of Chicago, for a year,

served as engineer, estimator, superintendent

and chief engineer for various iron works until

1896, when he was appointed superintendent

of construction for Arthur Johnson & Brother

on the construction of the 16-story Chemical

Building at St. Louis. He was appointed chief

engineer of the western department of the

National Fireproofing Company in 1905, and

contracting manager of the Central Engineer-

ing Company in 1913.

Alger C. Gildersleeve, formerly chief engi-

neer and general manager of the Alamo Con-

struction Company, of New York City, and,

more recently, engineer for the Degnon Con-

tracting Company on the construction of the

Loose-Wiles Biscuit Company building and the

design and layout of the yards and tracks of

the Degnon Realty & Terminal Improvement
Company in Long Island City, N. Y., has been

appointed secretary of the Chamber of Com-
merce of Bayonne, N. J. This city is contem-

plating the construction of a bridge across

Newark Bay to Elizabeth, a new method of

sewage disposal and other new projects. He
was graduated from Columbia University in

1890, and has been engaged in engineering

practice and contracting work in this country,

, Mexico and Cuba. As consulting engineer for

the Snare & Triest Company of New York City

and Havana, Cuba, he supervised work to the

value of $1,250,000 in connection with construc-

tion of the subway connection to Williams-

burg Bridge, New York City.

Obituary Notes

Daniel R. Bissell, construction engineer for

the San Francisco-Oakland Terminal Railways,

died on June 9 at his home in Alameda, Cal.,

after a short illness.

Dr. William L. Breyfogle, one of the build-

ers and first president of the Chicago, Indian-

apolis & Louisville Railroad (The Monon
Route), died last week in Hillsborough, a su-

burb of San Francisco.

Charles L. Haydock, assistant engineer on
the Missouri Pacific Railway, was drowned at

Leavenworth Junction, Kan., June 19, while
superintending the construction of willow mats
to prevent the Missouri River from undermin-
ing the railway tracks at that point.

John Drew Allen, formerly with the Taylor-
Wharton, Jr. & Company in charge of their

Seattle office, was killed May 16 in an accident
while making an inspection of rails received by
the Salt Lake & Ogden Railway, at Salt Lake
City. Mr. Allen was born in 1881 and entered
the employ of the Pennsylvania Steel Company
in 1902 as secretary to the general manager.
In 1908 he was transferred from the Phila-

delphia sales office to Chicago, where he con-
tinued until 1914, when he went to Seattle. He
was a member of the Chicago Engineers' Club.

Loomis E. Chapin, consulting engineer, of
Pittsburgh, Pa., and Canton, Ohio, died in Can-
ton, June 19. He was born in 1859 and gradu-
ated from the University of Michigan in 1883.

His first engineering connection was with the
Wheeling & Lake Erie Railroad as assistant

engineer of con.struction. In 1887 he was ap-
pointed principal assistant city engineer of To-
ledo, Ohio, and had charge of the construction
of the Cherry Street bridge, a work costing
.$250,000. He was appointed city engineer four
years later and also engaged in private prac-
tice as consulting engineer, in which capacity
he designed water-works and sewerage sys-
tems for many cities and towns in Ohio and
neighboring States.

New Instrument Tests Sands
Quickly in the Field

Portable Apparatus for Granularmetric Analysis Is

Designed to Control Quality of Construction

Materials

The testing of sands for concrete work has
been stated by Cloyd M. Chapman and Nathan
C. Johnson, the authors of the series of ar-
ticles which is concluded in this issue of the
Engineering Record, to be possible of division

into two classes of work. The first class

should be performed in a properly equipped
laboratory to establish the quality of the sand
and the proportions in which it should be used.
The second class of work should properly be
performed in the field to insure uniformity of

the various shipments as received. This field

control is best effected by making frequent
granularmetric analyses and comparing results

of such tests with a standard chosen by the
testing engineer.

The present method for making such granu-
larmetric analyses was shown to be cumber-
some and slow, and to simplify and hasten the
procedure a portable self-contained instrument
was devised. As may be seen from the accom-
panying photographs, it consists essentially of

a rectangular metal casing, within which is

fastened a series of slanting screens of the

sizes desired. The upper sides of these screens
register with passageways borne by the top of

the casing; and screwed into these passage-
ways are a series of glass vials. Along one
side of the casing run two light rods, which
carry a sliding metal platen for holding the

record sheet and a sliding indicator.

Operation of Instrument

In the operation of this instrument a sample
is taken by filling a small measure with sand
at the sand pile, or at the car, or barge, or at

the deposit itself, as may be desired. The sand
in this measure is introduced into the casing
at one end, together with sufficient water to

bring the level to an indicated point. With the
glass vials uppermost, the instrument is then
given a slow, reciprocating motion in the
hands, the number of impulses necessary being
dependent upon the fineness of the sand, finer

sands, as would be expected, passing less

readily through the several inclined screens
than do those of coarser sizes.

By means of this reciprocating motion the
water in the container is thrown into waves,
which progress lengthwise in the container,

carrying the sands upon the several screens in

much the same manner as natural waves carry

THE SAND SAMPLE AND WATER ARE FIRST INTRO-
DUCED INTO THE END OF THE CASING

sands up a sloping beach and effecting their
more-or-less complete gradation.
As before indicated, fine sands are sieved

less readily than are coarse sands. To effect

the complete gradation of these finer materials,
a bulb (not shown in the photograph) attached
to one end of the instrument is pressed in such
manner as to give a quick upward impulse of
the water, which causes a succession of mom-
entary liftings of the materials on the screens,
but without the tendency to run backward
through the coarser screens that is present
when waves are induced by the reciprocating
motion first applied. During this impulsing
by the bulb the instrument is held in one hand
in a slanting position, so that gravity, coupled
with the surging of the water, may carry the
several materials through their respective
screens.

After about 20 or 30 impulses have thus
been applied to the bulb the instrument is

turned over on its longitudinal axis, with con-
tinued pressing of the bulb. This causes the
materials retained by each screen to be washed
into the passageways with which the screens

AFTER RECEIVING SAMPLE INSTRUMENT, WITH GLASS VIALS UPPERMOST, IS GIVEN A SLOW RECIPRO-

CATING MOTION TO CREATE WAVES IN WATER
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regrister. The instrument is then turned into a
vertical position, when the materials collected
in th« passageways are washed into the six

bottles, so that there is obtained a grading of
the sample into six sizes.

Two DiflBculties Overcome

So far as the procedure has gone, two diffi-

culties in the usual sieving apparatus have
been overcome. The first is lack of portability;

the second is the necessity for drying, for in

the place of absolute dryness has been substi-

tuted absolute wetness—a condition much more

PENCIL UNES ON RECORD SHEET INDICATE SAND
GRADATION PERCENTAGES

easy and incomparably more rapid of produc-
tion, especially under field conditions.

It now remains to determine the percentages
of the several sizes and to secure a record of

the analysis. This is accomplished by placing
on the platen the special record sheet shown in

the sketch. By means of carbon paper, this is

made in duplicate, registry of record sheets

being assured by holes at either end, engaged
by proper pins on the platen.

In obtaining the record, the index is placed
at the bottom of the first vial, the instrument
being held vertically. The platen is then slid

along until the zero of the record sheet regis-

ters with the index. With the platen in this

position, the index is moved until it reaches
the top of the sand in the first vial. A line is

then drawn across the record sheet with a
pencil, as shown in the above photogfraph.

Graphical Records Are Made
This done, the index is moved to the bottom

of the second vial and the platen slid upward
until the line drawn registers with the index.

The index is then moved until level with the
top of the sand in the second bottle. A pencil

line is again drawn across the record along the
index, the distance from the zero line on the
record to the first pencil line indicating the
height of sand in the first bottle, and the dis-

tance from the first line to the second line in-

dicating the height of sand in the second bottle.

This procedure is repeated for all six bottles,

so that the height of sand in each is indicated

on the record. A mechanical addition has thus
been performed which requires no particular

skill or training on the part of the operative.

As many duplicates of the record as are de-

sired, can be had at the one operation, with
identifying names and numbers written in

spaces provided at the top, and it is further

obvious that the percentages of each grade of

sand may be read directly by providing a
proper diagram.

In preparing this diagram, a property of

sands before mentioned, namely their increase

or decrease in volume according to their fine-

ness, and moisture content, had to be taken

into consideration. Since the measure is filled

with sand directly from the pile, provision has

to be made for variation in its absolute volume.

To this end, a variation of 25 per cent in the

height of the right and left-hand margin ordi-

nates of the printed record sheet is provided,

each ordinate being divided into 100 parts, to

represent percentages, with the like divisions

of each ordinate connected by sloping lines. It

is evident, therefore, that there is an allowable

variation of 25 per cent in size of sample, since

the record is of such height that the last pencil

line drawn will cut the 100 per cent line at one

point or another. If through this point a verti-

cal line is drawn, the percentage of material

retained on any screen may be read from the

record by finding the intersection of this last

SPECIAL RECORD SHEET FOR MARKING RESULTS
OF SAND TESTS

line with the index line, and reading right or
left on the percentage line passing through or
nearest this point.

By these several means, therefore, the re-

quirements of portability, accuracy, elimina-
tion of the requirement for a skilled operative,

quick performance duplicate records and allow-
able variation in size of sample have been met.

Interpretation of results is accomplish"'' by
the following simple means. It is understood
to be essential that the testing laboratory shall

first establish by thorough tests the propor-
tions in which any given materials shall be
used. Any variation in the granularmetric
analysis will tend to vary the.se proportions.
In this instrument, the allowable limits of vari-'

ation for each grade of material are indicated

on the record sheet in red. If, therefore, the
percentages read from the pencilled index
lines fall within the.se limits, the material may
be accepted as satisfactory. If any fall out-
side, the seriousness of the variations must be
taken into consideration, being referred when

necessary to higher authorities through dupli-

cates. It is understood, of course, that in thus
determining the worth of a shipment, several

tests should be made from each lot—an ac-

complishment possible in a short space of time,

because of the rapidity with which the tests

may be performed. In this way, an entire job

may be kept under close control.

It is also evident that a washing test for

silt, clay, or loam is performed by this instru-

ment at the same time the grading is accom-
plished. Although the distribution of such
materials is general throughout each of the six

vials, its quality may be approximately judged
by the extent of such deposits, or by the per-

sistent turbidity of the water, and supplemen-
tary examination conducted in the laboratory if

it be deemed necessary. A further field of use-
fulness is offered in materials surveys, either

in choosing sand for concrte, or sand for filter

beds, or other purposes. Further the easy
making of the record sheets permits an ac-

curate report of such surveys to be made, with-
out the expenditure of much time, or the
carrying of elaborate paraphernalia; and the

testing of a considerable number of samples
taken at different points in the deposit per-

mits a close check on its uniformity.

The manufacture and sale of this instrument
is in the hands of The Concrete Appliances
Company, Inc., of 100 Broadway, New York.

Small Compressor for High Speeds

A small, steam-driven air compressor desig:ned

along the same lines as the company's former
small, steam-driven compressors, and which is

claimed to embody many improvements, with
an increased efficiency in the air end and a
decreased steam consumption has been put on
the market by the Ingersoll-Rand Company,
of 11 Broadway, New York City. It is

equipped with the Ingersoll-Rogler air valve,

balanced piston steam valves, automatic splash
lubricator and automatic cut-off control, which,
in turn, is supplemented by an air unloader.
The latter, it is claimed, assures economy of
operation and possesses the high degree of
automatism which is so desirable in a small
compressor designed for severe duty. It is of
enclosed construction and equipped with re-

movable covers.

Business Notes

The Holt Manufacturing Company, of Stock-
ton, Cal., has been awarded a grand prize at

the Panama-Pacific Exposition for its cater-

pillar tractor.

The Hughes Specialty Well Drilling Com-
pany, with main oflSces located at 96 Ashley
Ave., Charleston, S. C, has moved its Atlanta,

Ga., office from 69 Bedford Place to the Em-
pire Building.

Trade Publications

The following companies have recently is-

sued trade literature:

Pittsburgh-Des Moines Steel Company, Pitts-

burgh. Booklet, 3% X 6 in., 32 pages, illus-

trated. Describes briefly several designs of

steel tanks of large capacity.

J. G. White Companies, 43 Exchange Place,

New York. Pamphlet, 8% x 11% in., 12 pages.

The annual report to the stockholders, show-
ing the condition of these companies at the

end of the year 1914.

Chicago Pneumatic Tool Company, Fisher

Building, Chicago. Bulletin 34-U, 6x9 in., 24

pages, illustrated. Erecting and operating in-

structions for type N-SO oil-engine driven air

compressors, with detail sketches and list of

repair parts.

Concrete Engineering Company, Omaha,
Neb. Catalog, 6x9 in., 48 pages, illustrated.

Meyer Steelforms for concrete in building con-

struction. Includes numerous tables on slab

and beam loadings and stresses, based on the

straight line formula.

i



NEW CONSTRUCTION ACTIVITIES

The situation in the construction field shows
further signs of renewed activity, and general
conditions on the whole have improved slightly.

Dun's Review reports a slight gain in the
gross earnings of the railroads for the first

two weeks of December over both preceding
months. This gain, of course, was not due to

the recent rate increase, which was not then
announced. The markets are still dull, but
five eastern roads are reported to be nego-
tiating for 170,000 tons of rails, and a Pacific

coast system is ^aid to have placed a large

order for steel passenger cars for extra traffic

to the Panama-Pacific Exposition. It is

further announced that the Baltimore & Ohio
shops at Mount Claire, which were closed down
early in December, will open on full time on
Jan. 4. Canadian manufacturers of steel

products are arranging their shops to keep
busy as far as possible on the manufacture of
war materials such as can be fabricated with
their present equipment.
The market absorbed several more issues of

municipal and county improvement bonds,
notably the $900,000 4% per cent dock bonds
sold at 104.033 in the New York market by the
city of Newark.

Buildings

Building work is more active than last week.
It is announced that $200,000 is available to

continue work on the Cathedral of St. John
the Divine in New York. Contracts were
awarded at $238,000 for a new courthouse in

the Borough of Richmond, New York City. At
Cincinnati the directors of the University of
Cincinnati awarded contracts at $178,000 for a
new chemical building. Bids for a 13-story
hotel at Columbus, Ohio, are being received.
Pittsburgh is preparing plans for a new $265,-

000 high school. The University of Wisconsin
awarded a contract at $180,000 for a new
physics laboratory. Two large State capital

contracts are reported, one awarded, for stone
work, at $480,000, at Madison, Wis., and one
for $1,500,000, to be let in January at Okla-
homa City. A contract for $205,000 was
awarded for a city hall at Galveston. In St.

Paul a contract was let for a $1,000,000 stone
building. On the Pacific coast a contract for

$85,000 for an extension to a hospital in Van-
couver was awarded and it is reported bids
will be asked next month on a $100,000 hotel at
Olympia, Wash.

Bridges

Eight or ten moderate sized bridge projects

are reported. A $40,000 bridge will be let at
Covington, Ind., on Jan. 7. A Canadian firm
has contracted for a bridge to cost $91,000 at
St. Catharines, Ont. From Wallkill, N. Y.,

Lake Charles, Ga., Anthony and Topeka,
Kans., and Glen Alen, Va., come notices of
reinforced concrete bridges on which bids are
desired.

Paving

Bids on considerable road work are asked
in Maryland. Prom the South and the Pacific

coast comes promise of road work in the sale of
bond issues ranging from $60,000 at De Vail
BluflT, Ark., to $1,000,000 at Seattle. A con-
tract for $58,000 worth of paving was awarded
at Ontario, Cal. Bids are desired on road
work at San Antonio, Tex., where $229,000 is

available in cash.

Waterworks, Sewers and Hydraulics

There is little activity in this line, though
the water department at Baltimore has bought

$157,000 worth of cast iron pipe. Laurel, Md.,

has asked for bids to enlarge its filtration and

sewage disposal plants at a cost of $50,000.

Cleveland has contracted for operating ma-
chinery for its filtration plant at $133,500. In

the middle West a contract for two reservoir

dams was let at Ottumwa, la., for $50,000. In

the city of New York bids have been opened on

sewer work to cost $143,000. Low bid on sec-

tion 11, Passaic Valley main intercepting sewer

was for $160,741. At North Plainfield, N. J.,

bids were opened on sewer work, to cost $72,-

600, and a contract for sewer work at Dun-
ellen, N. J., was awarded at $82,600.

One irrigation project was awarded at Fort

Shaw, Mont., for $43,700. •

Miscellaneous

Bids for the New York State barge canal

terminal 'have been opened, and the low bid

was $42,742. The United States Government
desires bids on steel for Pier No. 7, Cristobal

terminal docks, and for 630,000 cu. yd. of

levee work in the Vicksburg district. The
Public Service- Commission will advertise this

month bids for Section 2, Route 12, of the

Eastern Parkway sewer in Brooklyn. The bill

appropriating $194,000 for the removal of

Coenties Reef has passed the House, and is

expected to pass the Senate. It stipulates that

the City of New York shall contribute $50,000

additional to the work.
It is reported that the signing of several

new subway contracts in New York has been

held up pending the settlement of the suit

brought to oust alien labor from this work,

and, as the delay means discontinuation of

further signing of contracts and progress of

work, it is to be hoped that this important mat-
ter will be adjusted in the near future.

WATERWORKS.
Items Arranged Geographically

Boston, Mass.—Bids desired until Jan.
« by City Superintendent of Supplies for
furnishing 3,765 tons 4 to 30-ln. pipe and
about 200 tons special castings.

Providence, R. J.—According to prelim-
inary reports of experts J. G. White &
Co., New York; Allen Hazen, New York;
X. H. Goodnow, of Massachusetts, Bd. of
Health, and Fred P. Stearns, of Boston,
It will cost $9,000,000 to $10,000,000 to pro-
vide city with an increased supply, and
they recommend the Scitvate site as the
best source of supply.

Warwick, R. I.—O. Perry Sarle, of
Providence, has been selected by Taxpay-
ers Water Com. to investigate sources of
water supply in town: also outside town
for a gravity water system.

Albany, N. Y.—W. Greenlach, Comr.
Pub. Wks., advocates metering all the
water service.

Pittsburgh, Pa.—Bids desired until Jan.
8 at office of City Controller for furnlsh-
and delivering boiler feed pump, heater
and appurtenances in Herron Hill Pump-
ing Station, Contr. No. 2-E.

Baltimore, Md. — Contracts reported
awarded !Jec. 23 by Bd. of Awards for
the Wate.- Dept. as follows: To Warren
Fdry. & Machine Co., Phillipsburg, N. J.,
at 1157,642, for c.-i. pipe' and special cast-
ings; to Thompsen Chemical Co., Balti-
more, for calcium hypochlorite to be used
In treating In the reservoirs, at $9,765,
and Pennsylvania Salt Co., Philadelphia,
for sulphate of alumina, at $5,955.

Laurel, Md.—H. S. Phelps, Clk. to
Council, writes bids will be received in
January for extension of distributing sys-
tem filtration plant and sewage disposal
works, from plans of Harry Stevens, of
Washington, D. C; total cost about $50,-
«00.

Takoma Park (P. O. Washington), D. C.—The Water and Sewer Com. through its
chairman has recommended to the Town
Council adoption of general piaii for a
reservoir and the improvements of the
present municipal water works, from
plans of Harry Stevens, Union Trust
BIdg.. Washington, D. C; cost about
»io,ooo.

Clearwater, Fla.—Bids reported desired
until Jan. 15 for extensions to water-
works system. R. T. Daniels, City Clk.

Philadelphia, Miss.—The Mayor and Bd.
of Aldermen are reported to have decided
to Issue $30,000 bonds for construction of
water works.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Louisville, Ky.—Bids desired until Jan.
8 by Bd. Pub. Wks. for erecting fire hy-
drants in a number of streets.

Cincinnati, O.—Bids desired until Jan.
6 by Director Pub. Service for laying c.-i.
pipe, special castings and valves in por-
tions of Tennessee Ave., Brotherton Rd.
and several other streets; also furnishing
and delivering cast steel valve decks and
chambers for pumping engines at River
Station, California; also furnishing and
delivering valves for water distribution
system of Cincinnati.

•Cleveland, O.—Contract awarded by
Bd. of Control for Contract 4—Furnish
and place filter equipment and operating
machinery in filtration plant, to M. L.
Bayard, Philadelphia, Pa., at $133,500
(Bids opened Dec. 8).
Contract awarded by Bd. of Control,

to R. D. Wood & Co., Philadelphia, Pa.,
for fire hydrants for Dept of Pub. Util-
ities, at $25,545 (bids opened Dec. 18).

Shadyslde, O.—There is reported to be a
movement on foot hv,re looking to con-
struction of water works.
Lansing, Mich.—The question of water

works distribution improvements being
di-scussed. hut no definite plans have yet
been adopted. G. G. Crane, Mgr. Bd.
Water and Electric Light Comrs.
Orion, Mich.—Village Trustees reported

to have engaged Patk. W. Keating, 149
Harrison Ave., Detroit, as consulting en-
gineer for the proposed water works for
which citizens voted to issue $34,500
bonds.

Kansas, III.—Contract for the dis-
tributing system of the water works has
been awarded to T. A. Hardman, of Olney,
at $8,352. Work consists of 300 ft. 8-ln.
c.-i. pipe, 3960 ft. 6-ln. and 10.040 ft. 4-In.,
8444 lbs. special castings. 38 Are hydrants,

with valves, including boxes. C. L. James,
Engr., Mattoon.

Manitowoc, Wis.—Engineer C. H. Bow-
Ian, of Chicago, 111., is reported to have
recommended that the municipal water
and light plants be combined, at a cost
of $150,000. He also recommends con-
struction of an intake at pumping sta-
tion to cost $65,000.

McCune, Kan.—Bids reported desired
until Jan. 15 by City Clerk for $22,000
bonds to be used for constructing water
works. Henrici, Kent & Lowry, Engrs.,
Reserve Bank Bldg., Kansas City, Mo.

Pretty Prairie, Kan.—W. H. Hanes,
City Clk., writes Rollins & Co., of Kan-
sas City, Mo., are preparing plans for
water works; election Jan. 18.

Norfolk, Neb.—Water extension bonds
in the sum of $10,000 reported sold.

Butler, Mo.—Water bonds in the sum
of $75,000 have been sold by City Council.

Oklahoma City, Okla.—An election will
be held Jan. 15 to vote on issuing $240,000
bonds, to be used for construction of dams
and reservoirs on and near Canadian
River, several miles west of city, and
make proper connections with city sys-
tem. W. M. Grant, Mayor.

Wllburton, Okla.—The Benham Eng.
Co., Oklahoma City, engaged to prepare
plans for water works and a sewer sys-
tem, to cost about $60,000. Election about
Mar. 1.

Ephrata, Wash. — Avery Chambers,
Town Clk., writes citizens voted Dec. 8 to
issue $19,000 bonds to be used for con-
struction of water works.

Ogden, Utah. — Washington Jenkins,
City Engr., writes that no final estimate
has yet been made for the proposed pipe
line from Coldwater to the artesian wells
in Ogden Canyon; it will be of wood
stave, 36, 30 and 24-ln. diam., 28,700 ft.

in length. Cost about $100,000.

Montreal, Que.—All bids opened Dec. 15
by Bd. City Comrs. (L. N. Senecal, Secy.)
for constructing Elgin Basin Pumping
Station, have been rejected, and new
bids will be received Jan. 12.

Empress, Alta.—It is proposed to con-
struct water works, to cost about $65,000,
but nothing will be done for about 6
months; not yet voted' upon. Engineer.
John Gait Eng. Co., Ltd., Judge Travis
Bldg., Calgary.

Winnipeg, Man.—Bids desired until Jan.
18 by S. H. Reynolds. Chran. Comrs., Boyd
Bldg., for furnishing gravel pit excavation,
screenings, elevation and crushing ma-
chinery, also locomotive and cars for pit
and for railway service, for Greater
Winnipeg Water Service.

Panama.—Bids desired until Jan. 7 at
office of General Purchasing Officer, Pan-
ama Canal, Washington, D. C, for Cir-
cular 887—furnishing wrought iron or
steel pipe, etc.

SEWERAGE AND SEWAGE
DISPOSAL.

Items Arranged Geographically

Reading, Mass.—According to recent re-
port filed with the Massachusetts House
of Representatives by the Metropolitan
Water and Sewerage Bd. and the State
Bd. of Health of Boston appointed by
Legislature to investigate the cost and
feasibility of the admission of Reading to
the Metropolitan Sewerage Dist., recom-
mends the admission of town to district
in the usual manner; engineers of the
joint board estimates cost of this addition
to the Metropolitan system at $283,000.

Rome, N. Y.—Plans will probably be
completed in January for the construc-
tion of a sewage disposal plant.

Mlllburn, N. J.—Wm. Byrd, of Short
Hills, has completed and presented to
Township Com. plans for road and storm
sewer improvements in Wyoming Section,
which he estimates at $95,000.

ifltcms marked thus give the names of parties awarded -ontracts.
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North Plalnfield, N. J.—Bids were opened Dec. S by Borough Clerk for collecting

a sewage collecting system and outfall sewer from pl.ins of Geo. W. Fuller. 170 Bway.,
New York; IS bids were received on sewage collecting system and outfall sewer Con-
tract Xo. 1. ranging txfim |T2.3»S to 1111,792. and 15 bids were received on sewage
collecting system Contract Xo. 2. ranging from »63,87S to $99,738. The lowest bid on

Contract 2 was withdrawn on account of an error, and this leaves Frank Puglla,

Paterson. at $70,157. lowest on this section.

-A-Following are unit prices on Engineer's estimate and 3 lowest bids on North
Plainfleld sewage collecting system and outfall sewer. Contract No. 1: (a) Engineer's

estimate: (a) $8«.819: (b> Harrison & Burton Co-., New York, N. Y., $72,598 (awarded
contract): (c> John C. Schrader. Inc., Brooklyn, N. Y.. $72,772; (d) H. C. Brooks Co..

Martinsburg. W. V« 1.322.

SOO lin. ft. 8-ln., 0-6 ft. deep..
10.000 Un. ft. g-in.. 6-8 ft. deep..
4.000 lin. ft. 8-ln., 8-10 ft. deep..
1.000 lin. ft. 8-ln., 10-12 ft. deep..
100 lin. ft. S-in., 12-H ft. deep..
100 lin. ft. 8-in., lt-16 ft. deep..
100 Iln. ft. 15-in.. 0-« ft. deep..
100 Un. ft. 15-ln., 6-8 ft. deep..
100 Un. ft. 15-in.. 8-10 ft. deep..
MO lin. ft. la-ln.. 10-12 ft. deep..
MO tin. ft. 15-tn.. 12-14 ft. deep..
M* Un. ft. 15-in., 14-16 ft. deep..
MO Un. ft. 15-ln., 16-18 ft. deep..
MO Un. ft. 15-in.. 18-20 ft. deep..
100 Un. ft. IS-in., 20-22 ft. deep..
ISO lin. ft. 24-ln., 0-6 ft. deep..
MO Un. «. 24-ln., 6-S ft. deep.

.

500 lin. ft. 24-in., 8-10 ft. deep..
MO Un. ft. 24-in.. 10-12 ft. deep..

l.IOO lin. ft. 24-in., 12-14 ft. deep..
1.900 lin. ft. 24-ln., 14-16 ft. deep..
2,700 lin. ft. 24-ln., 16-18 ft. deep..
1,700 lin. ft. 24-in., 18-20 ft. deep..
100 Un. ft. 24-in., 20-22 ft. deep.

.

Y-branches:
MO 5-in., on 8-in. pipe
IM S-in., on 15-in. pipe ,

2S0 S-in.. on 24-in. pipe
SOO 6-in. %-bends
350 5-in. V-branches

2.000 lin. ft. 5-in. vitr. pipe risers.
5,000 lin. ft. 5-in. house connections.
1.700 lin. It. laving 6-ln. c.-i. force main
720 lin. ft. laying 24-ln. c.-i. pipe Une in balustrade
SOO lin. ft. laying 24-in. c.-I. pipe line, 0-6 ft. deep.
700 Un. ft. H-ln. galv.-iron pipe line
IM tons c.-l. pipe

5 tons e.-l. specials
85 manholes
17 flush tanks

Sewage pumping station. West End Ave., nr. Gr'n B'k,
(lump sum) 2,793.00 1.839.00 4.200.00 2,860.00

Machinery in sewage pumping station (lump sum) 2.960.00 3,740.00 3,200.00 3,740.00

(a)
$0.47

.69

.73

.92
1.17
1.47
.94

1.07
1.25
1.49
1.79
2.1S
2.59
3.10
3.70
2.00
2.17
2.39
2.68
3.05
3.42
4.05
4.67
5.40

.60

.98
2.01
.36
.61
.76
.46
.32
.82

1.15
.25

23.00
55.00
55.00
70.00

•(b)
$0.44

.44

.67

.82
1.40
S.OO
.89

.95
1.05
1.15
1.40
2.00
2.50
3.00
4.00
1.48
1.58
1.68
1.88
2.10
2.50
3.00
3.50
4.00

.40

.85
2.10
.25
.35
.75
.40
.30
.50
.75
.25

22.50
57.00
60.00
65.00

(c)
$0.40

.47

.59

.85

.97
1.60
.77
.85

1.05
1.30
1.45
2.00
2.60
3.00
3.50
1.60
1.75
1.90
2.20
2.40
2.90
3.50
3.95
4.70

.30

.90
2.00
.20
.40
.60
.40

.30

.65

.95

.20

22.00
60.00
45.00
90.00

(d)
$0.45

.45

.65

.85

1.35
1.85
1.00
1.15
1.40
1.60
1.90
2.25
2.75
3.35
4.40
1.80
1.95
2.15
2.35
2.65
3.05
3.60
4.20
5.16

.45
1.10
2.76
.30

.75

.50

.45

.35

1.00
1.26
.25

22.60
60.00
54.00
70.00

1 M ft. lumber for foundations 45.00
200 lin. ft. piles 50
10 M ft. sheathing left in place 35.00

500 cu. yds. excav. and embankment 1.00
100 cu. yds. extra earth excav .60
100 cu. yds. rock excav 3.00

I.OOO cu. yds. earth All 1.00
50 cu. yds. stone and gravel flll 2.00

200 cu. yds. concrete 9.00
ItO cu. yds. concrete balustrade 20.00

8.000 lbs. steel reinforcement .04

11,700 sq. yds. resurfacing macadam .30

Following are unit prices on Engineer's estimate and 3 lowest bids on North
Plainfleld sewage collecting system. Contract No. 2: (a) Engineer's estimate, $80,-

534; (b) Frank Puglia, Paterson. N. J.. $70,157 (awarded contract); (c) John C.

Schrader, Inc., Brooklyn, $71,817; (d) Harrison-Burton Co., New York

30.00
.30

30.00
.70

1.50
2.00
.60

2.00
7.00

17.50
.04
.35

40.00-

.50
20.00
1.00
1.00
3.00
.30

2.00
6.50
7.50
.03
.20

40.00
.50

30.00
2.00
1.00
1.50
.50

2.00
6.00
8.00
.04
.21

1.100 Un
3t.400 Un
10,800 Un
8M Un
100 Un. ft
100 Un. ft
200 Un.

1,*00 Iln.

1,000 lin.

900 Un.
100 Un.

1.400 lin.

1,500 Iln.

1.200 lin.

800 Un.
200 Un.
100 Un.
100 Un.
100 Un.
too Un. ft.

500 Iln. ft

MO Un.
100 Un.
100 lin.

100 Un.
100 Un.
100 Un.
100 Un.
100 Un.
100 Un.
200 Un.
100 Un.
100 Un.

Vltr. Pipe Sewer:
ft. 8-ln., 0-6 ft

ft. 8-ln.,
ft. 8-in..

8-ln.,
8-ln.,
8-in..

10-ln.,
ft. 10-in.,
ft. 10-ln..
ft. 10-ln.,
ft. 10-ln.,
ft. 12-15.,
ft. 12-ln.,
ft. 12-ln..
ft. 12-in.,
ft. 12-ln..
ft. 12-ln.,
ft. 15-in..

15-in..
15-in.,
15-in..

ft

ft

ft

ft
ft. 18-ln

ft.

2,100 5-in
160 5-in
200 5-ln
SO 5-in
30 5-in

1,200 5-in.
30 5-in

deep.
6-8 ft. deep.
8-10 ft. deep.
10-12 ft. deep.
12-14 ft. deep.
14-16 ft. deep.
0-6 ft. deep.
6-8 ft. deep.
8-10 ft. deep.
10-12 ft. deep.
12-14 ft. deep.
0-6 ft. deep.
6-8 ft. deep.
8-10 ft. deep.
10-12 ft. deep.
12-14 ft. deep.
14-16 ft. deep.
0-6 ft. deep.
6-8 ft. deep.
8-10 ft. deep.
10-12 ft. deep.

15-ln., 12-14 ft. deep.
15-ln.. 14-16 ft. deep.
15-in., 16-18 ft. deep.
18-in., 0-6 ft. deep.

6-8 ft. deep,
ft. 18-ln., 8-10 ft. deep,
ft. 18-in.. 10-12 ft. deep,
ft. 18-ln., 12-11 ft. deep,
ft. 18-ln., 14-16 ft. deep,
ft. 18-in., 16-18 ft. deep,
ft. 18.-ln.. 18-20 ft. deep,
ft. 18-ln.. 20-22 ft. deep.
T-branches:

on 8-in. pipe
pipe
pipe
pipe
pipe

(a)
$0.47

.59

.73

.92
1.17
1.47
.59
.71

.16
1.06
1.32
.71

.84
1.01
1.22
1.50
1.83
.94

1.07
1.25
1.49
1.79
2.15
2.59
1.23
1.38
1.68
1.83
2.15
2.54
3.02
3.56
4.20

.60

.71

.82
, on 10-in.
, on 12-in.
, on 15-ln.
, on 18-in. pipe 1.25
Mi-bends .36
V-branches .61

100 lin. ft. 5-in. vitr. pipe risers .76
18,000 lin. ft. 5-in. house connections .46
2,400 lin. ft. %-ln. galv.-lron pipe line 25

20 tons c.-i. pipe 23.00
2 tons c.-i. specials 55.00

170 manholes 40.00
60 flush tanks 70.00

Str'm Crossing, Stony Brook and Chestnut St. Exten-
sion (lumpsum) 360.00
3 M ft. lumber for foundations 45.00

300 Un. ft. piles 60
10 M ft. sheathing left in place 35.00

100 cu. yds. extra earth excav
500 cu. yds. rock excav
100 cu. yds. earth nil

100 cu. yds. stone and gravel flll...

50 cu. yds. concrete
600 lbs. steel reinforcement

2S,500 sq. yds. resurfacing macadam.

•(b)
$0.43

.55

.70
1.10
1.50
2.00
.50
.60
.90

1.15
1.50
.65
.76

1.00
1.30
1.55
2.00
.80
.85

1.15
1.50
2.00
2.50
3.00
.90

1.20
1.50
1.70
1.95
2.50
3.25
4.00
4.50

.40

.75
2.00
2.20
2.25
.35

.90
1. 00
.30
.30

24.00
75.00
35.00
75.00

100.00
65.00
1.00

40.00
2.00
1.60
.40

2.50
6.00
.05
.16

N. T
(c)
$0.40

.47

.59

.85

.97
1.50
.47
.55
.66
.93

1.05
.55
.64
.79

1.00
1.12
1.66
.77
.85

1.05
1.30
1.46
2.00
2.60
1.00
1.10
1.20
1.50
1.67
2.22
2.65
3.07
3.91

.30

.40

.45

.90
1.20
.20
.40
.80
.40
.20

22.00
60.00
40.00
90.00

3.50.00

40.00
.50

20.00
1.00
3.00
.30

2.00
6.50
.03
.35

$74,342.

(d)
$0.47

.49

.62

.89
1.42
2.22
.54
.53
.69
.96

1.74
.49
.63
.74
.91

1.54
2.50
.89

1.00
1.15
1.27
1.40
2.55
2.75
1.05
1.16
1.31
1.43
1.75
2.50
2.90
3.25
4.00

.40

.70

.90
•1.40

1.75
.25
.35

1.00
.45
.30

21.00
60.00
40.00
70.00

750.00
30.00
1.00

30.00
.60

2.25
.50

2.00
10.00

.05

.35

.^-Dunellen, N. J.—Bids were opened Dec. 7 by Borough Council for constructing a
sevtaee collecting system from plans of Geo. W. Fuller, 170 Bway., New York, N. Y.,

and in all 23 bids were received ranging from $82,604 to $171,'?22. Following are totals

of Engineer's estimate and 6 lowest bids: (a) Engineer's estimate, $91,624; (b) H. K.
Corliin & Co Inc , New York. $82,604 (awarded contract): (c) Bruno Pizzimento,

Seneca Falls 'n Y $84 115- (d) Dlnapoli-Toriello Constr. Co., Hackensack, $86,805;

Cantrell Constr. Co.', Philadelphia. Pa., $89,577; John C. Schrade, Brooklyn, $90,361;

Fusco Constr. Co.. Newark, $92,343.

Unit prices of a, b, c and d: •

Vitr. Pipe Sewer:
10,400 lin. ft. S-in., 0-6 ft. deep
39,600 lin. ft. 8-in., 6-8 ft. deep

8-10 ft. deep
10-12 ft. deep
12-14 ft. deep
14-16 ft. deep
0-6 ft. deep
6-8 ft. deep
8-10 ft. deep

8-in.,
8-in.,
8-in.,
8-in.,

6,600 lin. ft.

1,400 lin. ft.

800 lin. ft.

100 lin. ft.

1,000 lin. ft. 10-in.
2.700 lin. ft. 10-in.
1,900 lin. ft. 10-in,
1,300 lin. ft. 10-in., 10-12 ft. deep
3,900 lin. ft. 10-in., 12-14 ft. deep
800 lin. ft. 10-in., 14-16 ft. deep
100 lin. ft. 12-in

- -

100 lin. ft. 12-111

ft. 12-in
ft. 12-in

0-6 ft. deep.
6-8 ft. deep.

100 lin. ft. 12-in., 8-10 ft. deep.
100 lin. ft. 12-in., 10-12 ft. deep.
200 lin. ft. 12-in., 12-14 ft. deep.
100 lin. ft. 15-in., 0-6 ft. deep.
100 lin. ft. 15-in., 6-8 ft. deep.

8-10 ft. deep.
10-12 ft. deep.
12-14 ft. deep.

ft. 15-in.,
100 lin. ft. 15-in.,
100 Un. ft. 15-in.,
200 lin. ft. 15-in.,

1,500 lin. ft. 15-in., 14-16 ft. deep.
300 lin. ft. 15-in., 16-18 ft. deep

Y-branches;
2,300 5-in., on 8-in. pipe
500 5-in., on 10-in. pipe

8 5-in., on 12-in. pipe
80 5-in., on 15-in. pipe

700 5-in. ^4-bends
200 5-in. V-branches with caps
500 lin. ft. 5-in. vitr. pipe risers

9,000 lin. ft. 5-in. vitr. house connections.
1,600 lin. ft. laying 6-in. c.-i. force main..
3,000 lin. ft. %-in. galv.-iron pipe line

25 tons c.-i. bell and spigot pipe 23.00
2 tons c.-i. specials 55.00

160 manholes
70 flush tanks

Sewage pumping station. Bound Brook Rd., near
Schwartz PI. (lump sum) 1,860.00 1.900.00 2,000.00 900.00

Sewage pumping station, Washington Ave. and 6th St.
(lump sum) 3,085.00 1,500.00 2,500.00 1,400.00

Machinery in pumping station, Bound Brook Rd., near
Schwartz PI. (lump sum) 4.045.00 2,600.00 2,600.00 1,600.00

Machinery in pumping station, Washington Ave. and
6th St. (lump sum) 2,960.00 3,700.00 3,800.00 3,700.00
1 M ft. lumber for foundations

100 lin. ft. piles
1 M ft. sheathing left in place 35.00

700 cu. yds. excav. and embankment...
200 cu. yds. extra earth excav
200 cu. yds. rock excav
200 cu. yds. earth flU
100 cu. yds. stone or gravel fill

100 cu. yds. additional concrete
1,000 lbs. additional steel reinforcement.

13,000 sq. yds. resurfacing macadam

(a) •(b) (c) (d)
$0.47 $0.33 $0.43 $0.48

.59 .45 .47 .55

.73 .70 .70 .77

.92 .96 1.00 1.07
1.17 1.18 1.25 1.46
1.47 1.46 2.00 1.84
.69 .40 .50 .57
.71 .60 .60 .65

.86 .90 .80 .92
1.06 1.19 1.05 1.36
1.32 1.35 1.30 1.70
1.64 2.04 2.00 2.00
.71 .58 .60 .66
.84 .77 .75 .75

1.01 1.03 1.00 1.05
1.22 1.28 1.50 1.43
1.50 1.57 2.00 1.87
.94 .77 .80 .92

1.07 .96 1.00 1.02
1.25 1.22 1.30 1.33
1.49 1.43 1.60 1.76
1.79 1.77 2.00 2.21
2.15 1.87 2.30 2.58
2.59 2.32 2.80 2.75

.60 .32 .30 .48

.71 .42 .40 .70

.82 .50 .50 .90

.98 .64 .75 1.63

.36 .10 .20 .29

.61 .25 .50 .48

.76 .72 .70 .43

.46 .55 .40 .39

.32 .30 .35 .42

.25 .20 .30 .12
23.00 22.00 23.00 22.00
55.00 60.00 66.00 60.00
40.00 40.00 40.00 42.00
70.00 75.00 75.00 80.00

16.00 35.00 75.00 45.00
.50 1.00 .75 .60

15.00 35.00 40.00 38.00
1.00 1.00 1.50 .50
.60 1.00 1.50 .75

3.00 2.00 2.00 2.00
1.00 .60 .60 .25
2.00 1.50 2.00 2.25
9.00 6.50 8.00 7.00
.04 .03 .04 .04
.30 .40 .25 .18

.60
3.00
1.00
2.00
9.00
.04
.30

ifltems marked thus give the names of parties awarded contracts.

New York, N. Y.—Bids were opened
Dec. 23 at the oflBce of President of Bronx
Boro. for sewers as follows:
Sewer in E. 149th (Bungay) St., E. 144th

(St. Joseph) St. Lowest bidder, Peter S.
Stanton, 2'327 Walton Ave., as follows:
991 lin. ft. concrete sewer. 7 ft. 6 in. x
6 ft. 9'/4 in., $30; 220 lin. ft. concrete sewer,
3 ft. 9 in. X 4 ft. 9>^ in., $20; 50 lin. ft.

vitr. pipe drain, 12 to 24 in.. 50 cts.; 176
spurs for house connections. $1; 180 lin. ft.

risers, $1 ; 6 manholes, each $75- 1 man-
hole rebuilt. $60; 5 cu. yds. concrete.
Class "A," $6; 1125 cu. yds. concrete.
Class "B." $6; 21,000 lbs. steel reinforce-
ment bars, 5 cts.; 30 M ft. timber, $20;
5 M ft. timber sheetine. $20; 9000 lin. ft.

piles, 20 cts.; total $45,891.
Sewers in Watson Ave. and Beach Ave.

Lowest bid. F. V. Smith. Westchester
Creek and Trumbull Ave., $23,405.
Sewers on west side of Aqueduct Ave.

(University Ave.), between W. 176th and
W. 174th Sts. Ix)west bid, Jas. Buckley,
3377 Sedewick Ave., at $16,749.
Westchester Ave., between Metcalf and

Taylor Ave., Westchester Ave. between
Metcalf and St. Lawrence Ave., West-
chester Ave. between Taylor Ave. and
Theriot Ave., Beach Ave. between West-
chester Ave. and Randolph Ave. Lowest
bidder. F. S. Smith, Westchester Creek
and Trumbull Ave.: 243 lin. ft. concrete
sewer. 40 x 53 in.. $11; 540 lin. ft.. 38 x 50
in.. $10; 275 lin. ft., 29 x 40 in., $7; 523 lin.
ft. vitr. pipe sewer. 30 in., $7.50; 540 lin. ft.,
24 in., $6; 550 lin. ft., 18 in., $4; 286 lin. ft..
15 in.. $3.50: 1456 lin. ft., 12 in., $3.25; 280
lin. ft. basin connections, $2; 270 spurs
for house connections, each $1.50; 43
manholes, each $50; 19 receiving basins,
each $150: 600 cu. yds. rock excav., $2;
950 cu. yds. concrete. Class "A." $5; 100
cu. yds. Class "B," $5: 240 cu. yds. con-
crete. Class "C." $5; 100 cii. vds. stone
ballast. Jl; .39.000 lbs. steel Veiriforcement
bars. .OH^ cts.: 24 M ft timber. $30; 120M ft. timber sheeting. $M; 40.000 lin. ft.
plies, 35 cts.; total J67.713. Other bids:
Amama & SuUivan. 24 E. 198th St.. Bronx.
$69,848; Wm. A. Mitchell. $62,730: Mar-
rone Constr. Co., Westchester. $63,769.

Newark, N. J.—Four lowest bids opened
Dec. 29 by Passaic Valley .Sewer Comrs.
for Sect. 17, central portion of main Inter-
cepting sewer, as follows: N. Y. & N J.
Constr. Co.. Newark, at $179,631; Litch-
field Constr. Co.. Brooklyn, N. Y., $181,-
334; HarrLson & Craig Co., Newark, $199.-
364. and Merrill -Ruckgaber Co., New York.
$201,184.

Mlddletown, Del.—Pugh & Hubbard,
Witherspoon Bldp., Philadelphia, Pa.,
have been engaged to prepare pl.ans for
sewer system and sewage' disposal plant
and for the paving of streets.

Laurel, Md.—See "Water Works."

Ocean City, Md.—Plans have been pre-
pared by Pugh & Hubbard, Witherspoon
BIdg., Philadelphia, Pa., for sewer system
and disposal plant. Work to start in the
spring.

Parkersburg, W. Va.—A resolution has
been Introduced in Citv Council providing
for a bond issue of $200,000, the proceeds
to be used in further construction of
streets, sewers, etc.

Columbus, Ga.—Mayor John C. Cook, in
his annual message, recommends con-
struction of a complete system of sewers.

Gadsden, Ala.—City Council is reported
to have decided to issue $30,000 bonds for
the construction of sewers in West GaiJs-
den.

Bowling preen, Ky.—Eugene Fies. Pres.
of Southern Asphalt & Constr. Co., Birm-
ingham, Ala., is reported to have made
City Council a proposition under which
the entire sewerage system for this city
can be constructed.

Dayton, O.—City Commission consider-
ing the issue of $40,300 bonds for storm
sewers in Berm, Grafton, Norman and
Wyoming Sts. and Burton Ave.

Elyrla. O.—Bids desired until Jan. 7 by
Director Pub. Service for furnishing ma-
terial and reconstructing sewer in Elyria
Ave. ; also constructing a sanitary sewer
in E. 25th St.

Hamilton. O.—City Council is reported
to be considering sewer improvements;
$75.()00 to be spent on the storm sewer
system and $40,000 on the sanitary sewer
system of East Hamilton.

Oakwood. O.—Bids desired until Jan. 23
by Village Clerk for $21,000 sanitary sewer
bonds.

Lockport, III.—Bids desired until Jan. 7
by Bd. Local Improvements, for con-
structing sewer system. Estimated cost.
$70,000. A. S. Calkins, Asst. City Engr.

Bettendorf, la.—A. M. Compton, City
Engr., reported to have completed plans
for west enci sewer system, which he esti-

mates at $20,598.

Lenox; la.—Theo. S. DeLay, Creston, is

preparing plans for a sewer system for
Lenox, to be constructed during the sea-
son of 1915.

Duluth, Minn.—A sanitary sewer sys-
tem for New Duluth, to cost $153,000. has
been approved by City Council. The first

section, to cost $35,000. will be constructed
this winter. John Wilson, City Engr.

HIbbIng, Minn.—Village Council report-

ed to have approved plans for a sewer
system for Alice: cost about $50,000.
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Newark, N. J.—'Following are bids opened Dec. 22 by Passaic Valley Sewerage

Comrs. for constructing main intercepting sewer, Sect. 14, open trench and tunnel:
(a) Cenedella & Co., Milford, Mass., $160,741; (b) Chas. A, Haskin, Boston, Mass.,
$168,983; (c) Bruno & Petitti, Belleville, $176,080; (d) Merrill Ruckgaber Co.,

New York, N. Y., $179,390; Oscar Daniels Co., New York, N. Y., $196,520; T. A.
Gillespie Co., New York, N. Y., $199,813; H. K. Corbin Co., Inc., New York, N. Y.,

$210,348; Cauldweil Wingate Co., New York, N. Y., $246,470.

Unit prices of four lowest bidders, a, b, c and d;
(a) (b) (c) (d)

2,566 lin. ft. earth excav. and refill.. In trench, for 90-ln.

concrete sewer $25.00 $27.00 $30.00 $35.00
680 lin. ft. excav. in earth, rock, or earth and rock

together, and refill., in tunnel, for 90-in. concrete
sewer 4800 60.00 60.00 53.50

100 cu. yds. rock excav., in trench .' 01 .01 4.00 5.00

3,800 cu. yds. concrete masonry, with Portland cement
mortar, in trench 8.50 8.00 8.00 8.00

1,200 cu. yds. concrete masonry, with Portland cement
mortar, in tunnel 11.00 10.00 10.00 9.00

100 cu. vds. brick masonry and appurtenant work,, in

manholes, with Portland cement mortar 22.00 20.00 20.00 15.00

100,000 lbs. steel for concrete reinforcement 04 .04 .03 .03

3,500 long tons riprap > 3.50 3.00 3.00 2.00

Sandstone, Minn.—Bids desired until
.Ian. 18 by Village Recorder for construct-
ing sewer system, consisting of 8605 ft. 6,

S and 10 pipe and 34 manholes.

Springfield, IVIo.—S. Fisher, City Engr.,
is reported to be completing plans for a
sewer for 8th V?ard; cost about $30,000.

Benton, Ark.—See "Water Works."

Cleburne, Tex.—Burns & McDonnell, of
Kansas City, reported to be preparing
specifications for a sewer system.

Wllburton, Okla.—See "Water Works."

Aberdeen, Wash.—City Council has in-
structed City Engineer to prepare plans
for trunk sewers on Sumner, Jefteries,
Martin, Duffy and other streets; cost
$40,000.

-^Seattle, Wash. — Contract reported
awarded by Bd. Pub. Wks. for sewer in
Eli Ave. to L. Colluccio, 1642 Lane St., at
$20,879. (Bids opened Dec. 11.)

Portland, Ore.—Council considering re-
pair of E. Adler St. trunk sewer, between
E. 2d St. and Willamette River; cost
$20,000.
City Council reported to have approved

plans for sewer in 47th St. S. E. and 26th
Ave, S. E. : also for sewers in 48th and
49th Sts. S. E.

Richmond, Cal.—H. D. Chapman, City
Engr., writes that no bids have yet been
asked for the proposed sewer for Canal
Dist. Plans are still under consideration.

Stockton, Cal.—G. E. Grunsky, of San
Francisco, reported to be completing plans
for a sewer system to be ready for ap-
proval about Jan. 10.

BRIDGES.
Items Arranged Geographically

Concord, N. H.—Contract awarded
Dec. 15 for constructing Pembroke Bridge
across Merrimack River at Concord to
consist of 4 steel spans, one 77 ft. 11 in.,
one 82 ft. 6 in. and two 149 ft. 3 in., con-
crete floor in roadway and a 5-ft. walk
with plank floor, to Berlin Constr. Co.,
Berlin, Ccnn., at $23,993.

Wallklll, N. Y.—Concrete Steel Eng. Co.,
Park Row Bldg.. New York, has been en-
gaged to prepare plans for concrete steel
bridge at Wallkill; it will be 350 ft. long,
30 ft. wide, have 3 spans, and cost about
$25,000.

Trenton, N. J.—See "Railroads."

Covington, Va.—Bids desired until Jan.
4 at County Clerk's office. Covington, for
constructing steel bridge 100 ft. long over
Dunlap's Creek.

Gate City, Va.—Bids desired until Jan. 5
at office of County Clerk for constructing
steel bridge 87 ft. long over Big Mocassin
Creek.

Glen Allen, Va.—Bids desired until Jan.
4 at County Clerk's oflflce, Richmond, for
constructing reinforced concrete bridge
over Chickahominy River between Henrico
and Hanover Counties, near Glen Allen.
It will have. 3 spans 31"^ ft. each, 12-ft.
roadway. The Chlldrey Co., Engrs., Rich-
mond.

Lake Chjirles, La.—Bids reported de-
sired until Jan. .'. for constructing 66 re-
inforced concrete bridges and culverts.
Address E. C. House, Secy, of Jury.

Hamilton, O.—Surveys are being made
by Fred Hammerle, County Engineer, for
constructing bridge over Great Miami
River at Wood St.; cost about $90,000.

Covington, (nd.—Bids desired until Jan.
7 by r?ounty Commissioners, Covington,
for constructing bridge over Wabash
River at Covington. Steel superstructure
with concrete abutments and piers. Esti-
mated cost $40,000. J. G. B. Short, Co.
Engr.

La Salle, III.—County Bd. at Ottawa Is
considering building bridge over Illinois
River at I-a Salle; cost about $70,000.

HIM City, Minn.—Bids reported desired
until .Ian. S by County Auditor for con-
structing bridge with concrete floor over
Willow River.

Anthony, Kan.—Bids reported desired
until Jan. 11 by County Commissioners
for constructing 11 concrete bridges from
20 to 300 ft. in length.

Topeka, Kan.—Plans being prepared by
A. R. Young, City Engineer, for a re-
inforced concrete bridge 100 ft. long and
30 ft. wide, to be constructed over Shun-
ganunga Creek at Kansas Ave.

Turner, Kan.—F. Holcomb, Co. Clk.,
Kansas City, writes it is proposed to con-
struct concrete piling and approach to
bridge at Turner, at cost about $9,322.
Later reports state that bids will be re-

ceived by County Comrs. at Kansas City,
Kan., until Jan. 4 for constructing above
bridge at Turner.

Yates Center, Kan.—Bids desired until
Jan. 4 by County Clerk for constructing
2 steel I-beam bridges with concrete sub-
structures and reinforced concrete floors,
one in Eminence Township and other in
Owl Creek Township.

Kearney, Neb.—Bids reported desired
until Jan. 25 by City Clerk, for construct-
ing steel arch bridge, 46 ft. span.

York, Neb.—Bids reported desired until
Jan. 12 by County Clerk for bridge con-
struction in 1915. in all about 15 bridges,
to include 2 12-ft. spans, 3 16-ft. spans,
4 50-ff. spans, 1 32-ft. span, 1 65-ft. span,
1 60- ft. span and 3 70- ft. spans.

Smithvllle, Tex.—About $50,000 bonds
have been sold by Citizens Com. for con-
structing wagon bridge over Colorado
River.

-^Oklahoma City. Okla.—Contract award-
ed to Oregonia Bridge Co., Oklahoma City,
by County Comrs., for constructing 2
steel bridges, at cost of total $5,200.

Seattle, Wash.—Plans for approaches to
ISth Ave. N. W. Bridge at Ballard to be
constructed at cost of about $479,500 have
been approved by Bd. Public Works.
•Spokane. Wash.—Contract for con-

tiructing bridge from Sprague Ave. and
Hilliard St. over Northern Pacific freight
house to Division St. and Riverside
awarded to R. T. Lawrence, Spokane, at
about $20,000.

Portland, Ore.—Contract awarded by
Maj. Jay J. Morrow, Couch Bldg., for fur-
nishing material and erecting 8 steel
bridges of swing draw type to Cowlitz
Bridge Co., Yeon Bldg., Portland, at
$15,863.

Bakersfield, Cal.—See "Paving and
Roads."
Ottawa, Ont.—This city has in contem-

plation construction of 2 steel viaducts,
one at Lyon St. and the other at Fair-
mont Ave.

•St. Catharines, Ont.—City Council is
reported to have awarded contract for
constructing St. Paul High Level Bridge
over old Welland Canal to Canadian
Bridge Co., Walkerville, at $91,000.

PAVING AND ROADS.
Items Arranged Geographically

Buffalo, N. Y.—Aldermanlc Street Com.
voted to repave Breckenridge St. and
Lafayette Ave.
Bids desired until .Ian. 7 by Dept. Pub.

Wks. for paving Condon and Roesch
Aves.. repaying Kensington Ave., Clinton,
Barker and Northampton Sts.

East Aurora, N. Y.—Citizens voted
$13,000 bonds for paving E. Main St.

Port Dickinson, N. Y.—Press reports
state bids desired by Bd. Village Trustees
until Jan. 5 for $39,000 paving bonds.

Bridgeton, N. J.—Commission reported
to be considering building a road into
Elmer Park.

Chesterfield, N. J.—Bids desired by
Township Com. of Chesterfield Township
on Jon. 16, 2:30 p. m. and opened imme-
diately thereafter at Stead's Hotel, Cros.s-
wicks, for constructing water bound
broken stone road with bituminous dress-
ing from end of present stone road. Vil-
lage of Chesterfield, to townshnp line be-
tween townships of Chesterfield and
North Hanover, a distance of 11,575 ft.

Jas. Logan, Engr., 11 Main St., Mt. Holly.

Maryland.—Bids desired until Jan. 5 by
State Roads Comn., Baltimore, for con-
structing State highways as follows:

Contr. A-11, Allegany Co., about 1.74
miles resurfacing along National Pike.

Contr. CE-17, Cecil Co., about .55 rnlle
macadam or concrete road through town
of Northeast.
Contr. CH-6, Charles Co., about 1.97

miles 4-in. gravel surfacing from Bel
Alton to Lothair.
Contr. CH-11, Charles Co., about B.23

miles 4-in. gravel surfacing on road from
La Plata to near Ripley.
Contr. F-22, Frederick Co., about 1.40

miles macadam road along Gettysburg Rd.

MIddletown, Del.—See "Sewerage and
Sewage Disposal."

Washington, D. C.—Daniel E. Garges,
Ch. Clk. Comrs., D. C, writes that no ap-
propriation has been made as yet for pav-
ing Upper 7th St. If made, it will not be
available until July 1, 1915.

•Quitman, Ga.—C. A. Collacot, Chatta-
nooga. Tenn., secured $35,000 paving con-
tract in Quitman.

Brooksvllle, Fla.—Bids desired until Jan.
9 by County Commissioners for $300,000
funding and highway bonds.

Tampa, Fla.—Bd. County Comrs. have
sold $500,000 road improvement bonds.

Contract about to be let by Bd. Pub.
Wks. for about 65,000 sq. yds. pavements.

West Palm Beach, Fla.—Bids reported
desired until Jan. 5 by President of City
Council for constructing approximately
40,000 sq. yds. macadam pavement and
20,000 sq. yds. rock surfacing. J. B. Mc-
Crary Co.. Engrs.. Atlanta, Ga.

Meridian, Miss.—Bids reported desired
until Jan. 6 by County Bd. Superv. for
$50,000 bonds for building good roads.

Chattanooga, Tenn.—County Bd. Road
Comrs. authorized plans and specifica-
tions be prepared for about $50,000 worth
of road work.

Johnson City, Tenn.—Citizens voted
Dec. 12 to issue $300,000 bonds for road
improvements. M. B. Martin, Deputy
County Court Clk.

Louisville, Ky.—Bids desired until Jan.
11 by Bd. Pub. Wks. for reconstructing
with vitr. block gutters, granite block
stringers and bituminous concrete pave-
ment Hill St. Approximate cost $8,600.

Mt. Gllead, O.—Bids reported desired
until .Ian. 13 by County Commissioners
for constructing a macadamized road in
North Bloomfield Township and Sandusky
Township.

Strongsville. O.—Citizens voted $50,000
bonds for road improvements.

Troy, O.—Bids desired until Jan. 7 by
Directors Pub. Service for improving
Walnut St. by grading, constructing
cement curb and gutter and paving with
bituminous macadam, about 5193 sq. yds.
M. A. Gantz, City Engr.

Youngstown, O.—Bids reported desired
until Jan. 4 for grading and paving a
number of streets. Address Clerk Bd.
Pub, Service.

•Ft. Wayne, Ind.—Contract for con-
structing Yellow River Rd. No. 2, 18,828
ft., awarded by Bd. County Comrs. to
Wilson & Nail, Marion, at $21,389.

Indiana—Bids desired by County Com-
missioners for constructing roads as fol-
lows:

Until Jan. 5:

Greensburg. grading, paving and im-
proving roads in Saltcreek and Marlon
Townships.

Until Jan. 6:

Indianapolis, gravel and macadam
roads.
Until .Ian. 12:
Plymouth, grading, draining and pav-

ing with. gravel 11 roads.

Cadillac, Mich.—O. E. Carr, City Mgr.,
writes with regard to proposed drive
around Cadillac that nothing definite has
yet been done; it will probably be con-
structed by city, a portion at a time.

Mollne, III.—City Council considering
paving with brick asphalt fill 4th St. Dist.,
9610 sq. yds., and 1st St. 2780 sq. yds.

Rock Island, III.—Bd. Public Improve-
ments voted to pave with brick 21st St.;
cost about $15,000.

New London, Wis.—City will spend $30,-
000 for street improvements.

Hardin, Mont.—Plans have been com-
pleted for paving streets in Dist. No. 2;

cost about $40,000.

PotosI, Mo.—W. R. Heagler, of Potosl,
has been retained to make surveys and
plans for the Potosi Special Road Dist.

De Vail Bluff, Ark. — About $60,000
Prairie County Road Improv. Dist. No. 1

bonds have been sold.

Bay City, Tex.—Bids desired until Jan.
11 bv County Judge for $30,000 bonds of
Road Dist. No. 1.

Cellna, Tex.—County Comrs. Court at
McKinney sold $125,000 bonds for road
improvements.

El Paso, Tex.—About $53,450 is to be
spent for paving with brick pavements by
city.

Floresvllle, Tex.—W. Q. McCracken,
Co. Clk.. writes citizens voted Dec. 15 to
issue $48,000 bonds for road improvements.
Bonds will not be issued until spring.

Texas.—Bids desired at the ofllces of
the County Judges at San Antonio. Bexar
County; Comal, New Braunfels County;
Seguin. Guadalupe County: San Marcus,
Hays County, and Autin, Travis County,
until Jan. 22. for Improving by grading,
surfacing with gravel, and constructing

necessary drainage structures, portions of
Texas Post Road lying within their re-
spective counties. This road extends from
San Antonio to Austin, Texas, via Selraa,
New Braunfels, Hunter, San Marcus, Kyle
and Buda, approximately 71 miles; $229,000
in cash Is available for this work, and
cash payments amounting .to 85 per cent
of the engineer's estimate will be made
monthly. Complete plans and specifica-
tions may be seen at the offices of the
U. S. Highway Engineer, in the Court
Houses of Bexar, Comal and Hays
Counties and at 107 W. 6th St., Austin.
Tex.

Wharton, Tex.—About $275,000 bonds
for constructing roads in Dist. No. 1,

Wharton County, have been sold.

Davenport, Wash.—About $46,000 Is to
be spent by county for road work In
spring.

Dayton, Wash.—Columbia County has
appropriated $333,729 for maintenance and
construction of permanent highways dur-
ing 1915.

Montesano, Wash.—About $335,000 will
be spent by County Comrs. in spring for
constructing highways.

North Yakima, Wash.—Comrs. Yakima
Coimty have voted to macadamize 2 miles
Naches Valley Highway and gravel 4

miles Toppenish-Wapato Rd.
Plans prepared by City Engineer for

paving 1st Ave.; cost about $15,000.

Prosser, Wash.—County Comrs. are re-
ported to have postponed indefinitely
proposition to construct Kennewick-Fin-
ley Rd. Bids opened. Dec. 8.

Seattle. Wash.—.\bout $1,000,000 King
County Road bonds have been sold by
Bd. County Comrs.

Spokane, Wash.—County Comrs. voted
to complete highway to Deer Park; cost
about $150,000.

•Bandon, Ore.—Contract for improving
and constructing concrete sidewalks on
Oregon Ave. has been awarded to W. H
Webb, Bandon, at $11,900.

Falls City, Ore.—About $50,000 Is to be
spent for constructing road between Falls
City and Sieltz County line.

•Roseburg, Ore.—Contract for con-
structing 2 miles roadway near Canyon-
ville awarded by County Court to H. J.

Hildeburn, Roseburg, at $9,976.

Bakersfield, Cal.—Bids desired until Jan.
9 by County Bd. Supervisors, Bakersfield,
for grading, paving, constructing culverts,
etc., on Div. 7. Sect. 1, Bakersfield-Taft
Rd., 7>4 miles in length; also constructing
pile bridges, culverts, reinforced concrete
headwalls and guard rails on Div. 5. Sect.
1, Bakersfield-McKIttrick Rd., 7 miles In

length.

•California. — Contracts have been
awarded as follows by State Highway
Comn., Forum Bldg., Sacramento, for
constructing sections of state highway.
Bids opened Dec. 14. Unit prices in En-
gineering Record of Dec. 26:
•Orange County. Div. 7, Route 2, Sect.

A. to M. R. Co., Inc., 826 Ran Fernando
Bldg., Los Angeles, at $35,831.
•Siskiyou County, Div. 2, Route 3,

Sect. C, to E. T. Johnson. Room 305, Com-
mercial Bldg.. Portland. Ore., at $90,522.
•Los Angeles County, Div. 7, Route 4,

Sect. C, to Lee Moor Contr. Co., Los
Angeles, at $281,646, to be completed In
150 days.
•Colusa County, Div. 3, Route 15, Sect.

A (bids opened Nov. 9). has been awarded
to C. W. Cross. 2723 12th Ave., Oakland,
at $55,062. Unit prices on this section in
Engineering Record of Nov. 21.

• Los Angeles, Cal.—Contract for 80,612
sq. ft. asphalt pavement on 23d St.

awarded to Geo. R. Curtis, at $14,122.

•Ontario, Cal.—B. B. Mann, City Engr.,
writes that contract was awarded Dec. 21
to Highway Constr. Co., San Bernardino,
for paving as follows on bid opened Dec.
14: 350,000 sq. ft. concrete base 4-in. as-
phaltic oil and sand wearing surface % In.,

including grading, 10^4 cts. : 150.600 sq. ft.

macadam i% in. thick, including grading,
7.7 cts.; 55,576 sq. ft. concrete gutters 5

in. thick, mixture 1:2:4 lOi,^ cts.; total. In-
cluding resurfacing old macadam, cobble-
stone walk, curb, cementing old cobble-
stone gutter, $58,138. Next 3 lowest bids:
T. E. Schafer. 222 W. 33d St., Los Angeles,
»fi2.958: J. Montgomery Co., .Mhambra,
Cal.. $64,419; H. E. Cox, Pasadena, -Cal.,
$65,367.

Sacramento, Cal. — State Highway
Comrs. have adopted plans for construct-
ing 14-mile highway in Los Angeles
County, part of Tejon route to Bakers-
field.

San Diego, Cal.—About $408,000 bonds
have been sold by City Council for Im-
provements of Park highways.

San Francisco, Cal.—^Works Bd. la In
favor of paving San Bruno Ave.; cost
about $21,000.
•Contract for paving with asphalt

Sloat Boule. awarded to Blanchard &
Brown at $58,400.

Bonners Ferry, Idaho.—Bids desired un-
til Jan. 13 by County Commissioners for
constructing Road 48 in Road Dist. 28.

Sandpoint, Idaho.—City Council voted
to pave downtown business streets; cost
about $80,000.

•kltemi marked thus give the names of parties awarded contracts.
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Wallace, Idaho.—Election will soon b«
held to vote on bonds for paving 20
streets.

Ottawa, Ont.—^The paving for 1915 in-
cludes 3 sections of Booth St.. the first

from Queen St. to Ottawa River, with
asphalt &000 yds., stone blocks 3400 yds.,
gutter 30O0 lih. ft., headers, 300 lln. ft.,

cost $35,000: Somerset to Queen St., with
asphalt 9500 yds., gutter 4500 lin. ft.,

water table 2650 sq. ft., headers 350 lin.

ft., cost 132,000, and from Carling to Som-
erset St., asphalt 17,000 yds., curb and
gutter 3200 lin. ft., gutter 4700 lin. ft.,

headers 500 lin. ft., cost $57,000, and Pres-
ton St.. Wellington to Carling St., asphalt
IS.OOO sq. yds., stone blocks 11,000 yds.,
curb and gutter 1600 lln. ft., gutter 8600
lin. ft., water table 12,400 sq. ft., headers
'960 lin. ft., cost $150,000.

Saanlch. B. C.—City Comrs. voted to
pave Shelt>ourne St., cost about $30,000:
also Lake Rd., from Carey Rd. to Agnes
St., and subway constructed under V. &
S. Ry. tracks, and concrete culvert at
Swan LAke, coet about $50,000.

STREET CLEANING AND
GARBAGE DISPOSAL.

Items Arranged Geographically

Long Island City, L. I., N. Y.—No con-
tract was let on bids asked until Dec. 22
by Borough President for general con-
struction of the destructor plant at Flush-
ing and Metropolitan Aves., Ridgewood,
Boro. Queens. Security $30,000. Letting
indeflnitely postponed.

-^Aspinwall. Pa.—Contract was awarded
I>ec. 21 by Boro. Council for collection,
removal and disposal of garbage, etc., for
a term of 5 years, beginning Feb. 1, 1915.
to Walker. Stratman Co., Pittsburgh, at
$12,425.

Columbus, Ga.—Mayor John C. Cook, in
his annual message, recommends con-
struction of a garbage disposal plant.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Pier—New Bedford, Mass.—Following is
the unit prices of each lowest bid opened
by Bd. Harbor and Land Comrs., State
House. Boston, on the dilterent classes of
construction of the proposed state pier at
New Bedford. The first is for steel and
concrete shed on a solid fill pier, and the
second for same shed on a pier which was
partly solid fill and partly on concrete
piers (latter is alternate bid).

Steel and concrete shed on a solid fill

pier—lowest bidder, John R. Burke, Bos-
ton, as follows:
60.000 cu. yds. dredg. and excav $0.25
100 cu. yds. excav. boulders, 1 to 5
tons 7.50

100 cu. yds. excav. boulders, over 6
tons 5.00

75,000 cu. yds. fill 49
10,000 lin. ft. oak fender piles 50
14,000 lln. ft. y. p. or oak piles fin
curtain) 42

91,500 lin. ft. spruce piles 32
220 M ft creosoted sheet piling 65.00
160 M ft y. p. timber (caps, wales
and stringers) 50.00

150 M ft. spruce or y. p. (in deck). 46.00
10 M ft. coated y. p. guard timbers. 55.00
40,000 lbs. reinforcing steel (foun-
dations) 025

6,000 cu. yds. concrete in curtain
walls 8.00

1.565 lln. ft. concrete chocks 2.60
2,275 cu. yds. concrete and granite
wall 7.60

34.000 lbs. c-i. moorings, anchor
posts, etc 04

450 cu. yds. concrete in founda-
tions 7.50

SO.OOO lbs. tie rods and tumbuckles. .035
Moving immigration shed (lump
sum) 650.00

900 lln. ft. laying railroad tracks,
etc 3 25

Extension of sewer (lump sura) 210.00
2,000.000 lbs. structural steel 025
1.027 cu. yds. relnf. concrete in
slabs—Ist floor 16.00

833 cu. yds. relnf. concrete in slabs
—2d floor 16.00

21.500 sq. ft. relnf. concrete outside
walls and part 26

102 sliding doors—Ist floor 60.00
1$ pr. swinging doors—2d floor 115.00
6 panelled doors 8.00
4 Are doors—2d floor partitions 50.00
4,360 sq. ft. steel sash 58
328.5 "Squares" of 100 sq. ft. rein-
forced concrete roof 30.00

2 flags and flagpoles (lump sum).. .150.00
U.OOO lbs. metal stairways 05
9,000 80. yds granite paving on
concrete base 3.26

9,000 sq. yds. vitr. shale paving
block on noncrete base 3.50

9.000 sq. yds. creosoted wood block
on connrete base 3.50
Alternate plan, partly solid fill and

partly on concrete piers—lowest bidder,
W. H. Ellis & Sons Co., Boston, as fol-
lows:
60.000 cu. yds. dredg. and excav. $0.34
100 cu. yds. excav. boulders, 1 to

5 tons 11.50
100 cu. yds. excav. boulders, over

5 tons 26.00
25.000 cu. yds. filling 80
10.000 lin. ft. oak fender piles 41
$.050 lin. ft. y. p. or oak piles (In
curtain) 21

46,500 lin. ft. spruce piles 23

130 M ft. creosoted sheet piling. . 63.00 Docks—Sanford, Fla.—We are informed
95 M ft. v. p. timber (caps, wales that Clyde Steamship Co. (W. M. Tapper,
and stringers) 46.00 Supt., Jacksonville) will repair, and not

85 M ft. spruce or y. p. (in deck). 4S.00 rebuild, its docks at Sanford.

10 M ft. coated y. p. guard tim- Drainage—Gonzales, La.—Press reports

,,A®AA^ <C-'..li:.i:.^i^.,':.i:.L<'i\^ state bids are desired Feb. 4 by the
22 000 lbs. reinforcing steel (in Comrs. of New River Drainage Dist. at

,-nft o, !.^=^„„'r;;;«.;VnV,",;t;i'n (Sonzales, for a drainage system, to In-

w."lls ...".....''. 5.90 '""d« ^"O"' 2,000,000 cu yds. excav.

800 lin. ft. concrete chocks .98 Drainage—Alamo, Tenn,—The Corara.
1,250 cu. yds. concrete and gran- of South Forks Drainage Dist. are re-

ite wall 9.00 ported to have selected Stein & Harbert
34,000 lbs. c.-l. moorings, anchor and S. W. McClesky as engineers for pro-

posts, etc .0$ posed drainage canal: contract for con-
300 cu. yds. concrete in founda- struction will probably be let in spring.

50,000 Ibs.'tie' rods 'and "turn- Ditch—Richmond, Ind.—The Viewers of

buckles 05 tl-.« Nettle Creek drainage ditch project.

Moving immigration shed (lump including Levi Peacock, County Surveyor,

sum) 3,800.00 have reported in favor of constructing the

E:xtension of sewer (lump sum).. 950.00 ditch: it will Include removal of 176,571

2,380,000 lbs. structural steel 025 cu. yds. of earth; total cost about $20,000.

1.027 cu. yds. reinf. concrete in *Draln—Coldwater, Mich.—Contract re-
.Mabs—1st floor... .............. 11.80 ported awarded for constructing Little

^^\ k"- ^a\ •*'"'• concrete in i.^^„ (.^^^^ ^^^^^ j„ ^lyde A. Walb, of

o,'inA^~^« °^V;:,W„V^Vo"™,r Lagrange. Ind.. for dredging, at $12,750,
-^^%^ *J?«n=- J,fi L^? M and for concrete bridges to Cole & Noran,
side walls and part .aU „» rniriwntpr at «4 Rnn

102 sliding doors—1st floor 68.00
of Coldvrater. at $4^600.

^^ ^ , ^
18 pr. swinging doors—2d floor.. 125.00 „, f'^f 7!^'^'"^';^°"'"^y' ''! 7?''^J°'"J
6 panelled doors 20.00 Terminal Com. (Wm. K. Abbott, Chmn.)
4 Are doors—2d floor partitions.. 65.00 is about to prepare tentative plans for

4,360 sq. ft. steel sash .54 river terminals, including docks, sea wall,

2 flags and flagpoles (lump sum) . 125.00 etc.

U.OOO lbs. metal stairway .09 Ditch—Owatonna, Minn.—Bids desired
5,300 sq. yds. granite paving on until Jan. 11 by Aiiflitors of Steele and
concrete base 3.50 Waswca counties In Owatonna, for con-

23.000 lin. ft. y. p. and short structing Judicial Ditch No. 1, consist-
length spruce piles .21 ing of excavation and clean-out work

3.900 cu. yds. concrete (in foun- amounting to 42,000 sq. yds. Geo. A.
dation piers) 7.50 Ralph. Engr,. Shubert BIdg., St. Paul.

2, SOO lbs. anchor bolts and frames .04
, ,- c. ....

Riprap around concrete piers 1.50 Irrigation Work -- Ft. Shaw, Mont.

—

6,210 lin. ft. oak spur shores 40 Bids were opened Dec. 22 i^y U S. Re-
15.6 M ft. y. p. timber (wales and clamation Service;^ Great Falls Mont., for

chocks) 62 00 earthwork on Greenfields Disti;ibution

2,040 cu. vd'sV'reinf.'conb!' (drive- ' System, Greenflelds, South Mill Coules
way and pier deck) 12 50 Canals. O Connor & Helean. of Great

900 lln. ft. laying railroad' tracks, Falls, was lowest bidder on ail 4 sched-
ete 3 10 ules; they bid for excav. class 1, 11.85 cts.

2.700'sqVyds."granite'biocl<"pav- ' J"'^
l*'''^ <='» P^"" <'"

/<',;a
exoav. class 2,

ing (drivewav and outer end 32 cts.: excav. class 3, 60 cts. and oyer-
of pier) 3 50 haul 2 cts. per cu. yd.: total on all sched-

328 5 "Squares'"' ' of' ibb'sq." ft. "Jes- |''3i5^'i;,.,J°'als of next SJowest
plank roof etc 20 00 bids: J. B. Hilton, Billings, $32,537: Mc-

5,300 sq. yds", vitr.'s'haie ' pa'vi'ng ' XlV^^'^ ^"'."/o „Po°' l"^ -S"' -Jcf-
Salle St.

block (on concrete base) 2.91 CMcago, $58,912; R. B. Fraser, Hotel
5.300 sq. yds. creosoted wood Stevens, Great Falls, $60,433.

block (on concrete base)...... 3.50 pjerg for Steel Pipes- Browning, Mont.
312 cu. yds. granite ma.sonry (in —Bids desired until Jan. 20 at office of
concrete piers) 15.00 y, g. Reclamation Service. Browning, for
,,,.._, ~ » ,. „.!, T..- 1 « constructing concrete piers for supporting

ti,^'^?,^"",ff°« "; '^^^!-~^Ji'® •^'^.f'"°t^ ?' steel pressure pipes at Hall's Coulei
wi/°'^L°l P°^^T, JJY-^,,

decided not to crossing of St. Mary's Canal, St. Mary
?n"if,„^^^7/ '°=^''"'^^'^^T^''^'*''*l^'J storage umt, MUk River Project, Mont.
I^/ „"^;,J*k"''^ ^a^u'^M'^ ^' the time that works involves about 250 cu. yds. concrete
this would be used by the Cunard Co. ^nd 1000 cu. yds. excavation and back-

n>..<nin.. M.... Lj...__ /<»__ T) i .1 filling at Blackfeet Indian Reservation,Dredging — New Haven, Conn.—Bids ,,h„,, .,.; rniip, northwest of Rrnwnin^were opened at the oflice of U. S. Engi- '''"'"* ^^ ""'^^ northwest ot Browning,
neer. New London, Dec. 16 for dredging Irrigation Work—Poison, Mont.—Bids
in New Haven Harbor as follows: 700,000 were opened Dec. 15 by U. S. Reclama-
cu. yds.: (a) per cu. yd., (b) total: Atlan- tion Service. St. Ignatius, for construc-
tic. Gulf & Pacific Co., Park Row Bldg., tion of about 38 miles of canals and lat-
New York, (a) 8.14 cts., (b) $56,980; Wm. erals. involving the excavation of about
Beard & Co., 21 State St., New York, (a) 105.000 cu. yds. of material, on east side
11.25 cts., (b) $78,750; R. G. Packard Co., of Flathead River, about 18 miles south-
foot E. 2Bth St., Bayonne, N. J., (a) 9.8 west of Poison, Mont., and 9 miles west
cts., (b) $68,600: Timothy J. Dady, 350 of Ronan, Mont., and the lowest bid was
Fulton St., Brooklyn, N. Y., (a) 15.5 cts., submitted by A. L. Markhus, Poison, as
(b) $108,500; Taylor Dredging Co., foot follows: Excav. Class 1, 15 cts. per cu.
Communipaw Ave., Jersey City, (a) 7.8 yr. : class 2. 60 cts.: cla.ss 3. 90 cts.: over-
cts., (b) $54,600: Metropolitan Dredging h'aul. 2 cts.; total $16,570. Other bids:
Co.. 90 West St., New York, (a) 7.44 cts., Chas. Wilhite & Co.. Boise. Idaho, $17,-
(b) $52,080; hydraulic dredge, evidence of 005; Wilson Bros.. Poison. $19,447: Tern-
authority of president to sign proposal not pie & Siroky, Heyburn, Idaho. $21,177. and
furnished: American Dredging Co.. Phila- T. H. Lynch, Orland, Cal., $28,300.
delnhla. Pa., (a) 8.9 cts., (b) $62,300:

, , x. r, ^ ™, . .

Coastwise Dredging Co.. Norfolk, Va., (a) Irrigation -- Donna, Tex. — The citizens
7.79 cts., (b) $54,530; Baystate Dredging "f Hidalgo County at Edinburg are re-
Co., Ltd., 247 Atlantic Ave., Boston, Mass.. Ported to have voted to form an irrigation
(a) 10 cts.. (b) $70,000: Eastern Dredging district, to embrace approximately 40,000
Co.. 172 Condor St.. East Boston, (a) acres in Donna.
116-6 cts., (b) $82,833: Maritime Dredg- Ditch—Edna, Tex.—Bids desired until
Ing Co.. 80 Broad St., New York, (a) 11 .Tan. 12 by Drainage Comr.s. of County
cts., (b) $77,000: Morris & Cumings Drainage Dist. No. 4, Edna, for construct-
Dredging Co., 17 State St., New York, (a) ing canals, drains, ditches and levees.
7 44 cts.. (b) $52,080: John , A. Seely. 30 straightening and cleaning water courses
Church St., New York, (a) 9 cts., (b) $63,- and other necessary work in said Drain-
000: P. Sanford Ross, Inc., .lersey Citv, age dist. The work consists principally
N. J., (a) 8.95 cts., (h) $62,650: Furst- of 100 miles of ditches, yardage about
Clnrk Constr. Co., Baltimore, Md., (a) 392,343. Area of district about 20.000
107.^ cts.. (b) $75,250: John H. Gerrish. acres. S. L. Chalk, Dist. Engr., Box 592.
101 Tremont St., Boston, (a) 9.2 cts., (b) San Antonio.
i'>*'*00- Hoist—Grand Junction, Colo.—Bids de-
State Canal Work—Albany N Y Rids ^^''^^ ""*" Jan. 6 at U. S. Reclamation

were opened Dec 22 by State Sunt Pub Oflice, Washington. D. C, for furnishing
WkB., for Contract C-2. removal of huild- a 44-ton hoist for 60-ft. roller. Grand
Ings. etc., Seneca Falls. Ten bids were River Diversion Dam, Grand Valley Pro-
received, of which the mo<it favorable w.ns i^"- Colo.
fhat of the Levenson Wrecking Co., of Irrigation—Maxwell, N. M.—The Max-
Hoboken, N. J.; this company offered to well Irrigated Land Co., reported to have
do all work necessary, and in addition acquired optlon.s on land across river
pny to State the sum of $2,675. for ma- from town, embracing ;, nout 15.000 acres
tcrial to be removed. of land and a diversion dam will be built

across Red River above Hebron, and
Lock Gate*, Etc.—Wheeling. W. Va. channel will cut across narrow strip of

Rids desired until .Ian. 30 by MaJ. T. H 'and to carry Red River waters to the
.Tackson, Corps Engrs. TJ. ,S. A.. Wheel- Sugarite.
Ing, for furnishing and erecting steel lock Irrigation Bonds—Grandvlew, Wash.—
gates, for Dam No. In. Ohio River, adver- Rids desired until Jan. 12 by Secretary,
tised in Engineering Record, Grandview Irrigation Dist., for $67,000

n-.H,.!.,.. u^..... • , ,. .., t,^ l)onds, to be used to construct canal,

„r,rX!^ nJ,~?c r"m '• i^o *^V;~4^" .f*'^^ cement wasteways and metal flumes, and
?J^!i 1.„E.^^J\?r

oflice of C. V Turling- reinforce or rebuild diversion dam across
ton. attorney, Mfjoresville. for about 217.- Rruneau River
470 cu. yds, dredging WIthrow's Creek

"^"^""eau ttiver.

have been rejected, and new bids will be Canal—Seaside, Ore.—J. E. Oates of
received .Tan. 15. L. O. White, Engr., Seaside, writes it is proposed to construct
Statesville. ;i canal between Seaside and Warrenton,
nrain^n. Ri„>H...»..v.,- CI. mi. about 6 ft. Water, 30 ft. wide, about 500.000

PoT.ntv r-nt^.^l^^wf.^"/.. ^'*- ~: P* cu. yds. excav.: cost about $100,000. En-County Comrs. reported to have taken ejneer F I Walsh of Astoriapreliminary steps for construction of
S'""^"^' " •*• "'a'sn, ot Astoria.

CJamble creek drain in Parrish Dist. A Dyke — Tillamook, Ore. — Bids desired
drainage canal, wh'rh will reclaim 25 noo until Jan. 10 by H. F. Goodspeed, TiUa-
acres of land, w'll be constructed at a mook, for constructing 13.400 lin. ft. dyke
cost of about 1100.000. on lands bordering on Tillamook Bay.

Ifltrms marked thus give the names of t<art\e! awarded contracts.

Irrigation—Anderson, Cal.—H. H. Hen-
derson, engr. of the Anderson-Cotton-
wood Irrigation Dist., has submitted his
report to directors, and estimates cost ot
constructing the project, which Includes
all preliminary expenses, costs of rights-
of-way and construction, at $350,000.

Irrigation—Chico, Cat.-M. C. Polk, City
Engr., reported to have prepared plans for
irrigation of 150,000 acres near here, and
states the project is feasible. It is pro-
posed to consolidate this scheme with that
of Jas. D. Phelan, Phelan Bldg., San
Francisco, who is also said to be inter-
ested in the cqnstruction of a system to
irrigate 15,000 acres here.

-^Dredging—Long Beach, Cal.—Contract
reported awarded to the Los Angeles
Dredging Co., Los Angeles, for removing
64,400 cu. yds. silt from Long Beach har-
bor, at $24,000.

River Improvements—Los Angeles, Cal.—Approximately $27,000 is to be expended
by the Nuevo Land Co. in improving San
Jacinto River, which runs through the
Nuevo Rancho. in the Lakeview Perris
Hemet Valley Dist.

Irrigation Work—Modesto, Cal.—Bonds
in the sum of $530,000 reported sold by
Modesto Irrigation Dist. for completion of
the irrigation system.

Dock — San Francisco, Cal.—Contract
about to be let by the Harbor Board (Leo
V. Merle, Secy.) for a new dock for the
Pacific Alaska Navigation Co., to be con-
structed at foot of Harrison St. ; it will be
built of creosoted wooden piles, with a
wooden shed.

Irrigation—HIgley, Ariz.—The Queen
Creek Power & Water Co. reported formed
to irrigate 25,000 acres of land near Hig-
ley, including drillings ot wells and in-
stallation of high power pumps on land to
be irrigated. Directors: John Schrock.
Wichita, Kan,: C. H. Rittenhouse, Phoe-
nix; Paul B. Bevllle, ot Mesa, and others.

Irrigation—Phoenix, Ariz.—Chas. Stokes
and F. H. Church, of Hunt, Ariz., reported
to be investigating question of construct-
ing an irrigation system along Colorado
River: one of proposed dam sites is 8

miles below Hunt.

Wharf—New Westminster, B, C.—^It Is

reported that the Canadian Pacific Ry.
Co. (F. W. Peters, Gen. Supt., Vancou-
ver, B. C.) will extend its wharf here, to
outer harbor line.

Dredging — North Vancouver, B. C.

—

Plans are reported completed by Dominion
Shipbuilding Eng. & Drydock Co., Canada
Life Bldg., Vancouver, for dredging here
for proposed drydock and are awaiting
approval of specifications by Dominion
Government.

Structural Steel for Pier—Panama.

—

Bids desired until Jan 23. by General Pur-
chasing Officer, Panama Canal, Washing-
ton, D. C, for furnishing and erecting
structural steel and miscellaneous ma-
terial for Pier No. 7. Cristobal Terminal
docks. Circular No. 888, advertised in En-
gineering Record.

ELECTRIC RAILWAYS.
liems Arranged Geographically

Brooklyn, N. Y.—The Public Service
Comn. for tlie First Dist., New York, has
sent to the Interborough Rapid Transit
Co, for its criticism and suggestions the
form of contract for construction of Sect.

2 of Route 12. the Eastern Parkway sub-
wav in Brooklyn. This section extends
from end of the present construction, at
Prospect Paris Plaza, out Eastern Park-
way, to a point 635 ft. east of the center
line of Nostrand Ave., and includes the
spur turning southeasterly into Nostrand
> ve. for the Nostrand Ave. subway. The
company will have 10 days in which to
consider the contract and return it to

the Comn, with its recommendations,
,aftor which the Cnmn. will adopt It and
order advertisements for bids.

Buffalo, N. Y.—Internation.al Ry. Co.
has asked Public Service Comn. of Sec-
ond Dist. permission to build extension
from Buffalo to Niagara Falls and to issue
bonds for same. •

Glens Falls, N. Y.—The Hudson Valley
Rv, Co plans to build one mile track in

niens Falls during 1915. Jas. MacMarten.
Ch. Engr.. Albany.

Monticello, N. Y.—Preliminary arrange-
ments being made to organize Monticello
& Middletown R.R. Co. to construct elec-

tric railwav between Monticello and Mid-
dletown. Blake A. Mapledoram, Monti-
cello, Engr., is said to be Interested.

New York, N. Y.—No bids were opened
Dec. 29 by Public Service Comn., for th*
First Dist., 154 Nassau St., for construc-
tion of Sect. 4, of the Routes 4 and 36,

a part of the Bway.-4th Ave. Rapid
Transit R. R. in Boro. Manliattan. and
the letting has been indefinitely postponed
until courts decide dispute over alien la-

bor law. Work consists of a 2. 4 and 6

track underground railroad extending
northerly under 7th Ave. from 51st to
59th St. and easterly under 59th St. to a
point 22 ft. west of westerly building line

of 7th Ave. extended.

Tryonvllle, Pa.—Titusville Electric Trac-
tion Co, will construct 12H-mile line be-
tween Trvonville and Cambridge Springs.
A. N. Egbert, Secy., Titusville.
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Daytona, Fla.—Construction of electric

railway between Daytona and Sanford, via
De Land, is reported contemplated by I.

Michael Sholtz. Construction of bridge
over St. Johns River at Monroe Ferry in
Santord is contemplated.

New Orleans, La.—New Orleans Ry. &
Light Co. during 1915 will build 10 V4 miles
new track. M. S. Sloan, Gen. Mgr., New
Orleans.

Newport, Tenn.—Carolina, Greenville &
Northern R.R, Co. is chartered to con-
struct 30-mile railway from Newport to
Kingsport. H. S. Reed, Los Angeles, Cal.,
Pres. ,and Jas. L. Callahan, New York,
N. T., Vice-Pres.

Cincinnati, O.—Cincinnati Traction Co.
plans to construct 2-mile extension In
Cincinnati. Thos. Elliott, Ch. Engr., Cin-
cinnati.

Gallon, O. — Right-of-way has been
secured for constructing 39-mile railway
from Galion. Westpoint, Mt. Gilead, Card-
ington, Ashley and Delaware. S. P. Gage,
Marengo, Pres. T. E. Buck, Mt. Gilead,
Ch. Engr.

Chlllicothe, III.—Preliminary arrange-
ments being made to build electric rail-
way between Chillicothe and Peoria. E.
F. Hunter and E. A. Mitchell are among
those interested.

Peoria, III.—Work will begin in spring
by Chicago, Peoria & Quincy Ry. Co. on
proposed railway between Peoria and
Quincy.
Temple, Tex. — Southwestern Traction

Co. will build 2.3-mile extension during
1915. W. G. Haag, Ch. Engr., Temple.

Seattle, Wash.—Puget Sound Traction,
Light & Power Co. plans to spend $100,000
for repairs to right-of-way of Seattle-
Tacoma Interurban Ry. between Seattle
and Tacoma, and for constructing 2 steel
bridges, one over White River near Kent
and one over Black River at Duwamish.
Geo. P. James, Ch. Engr., Seattle.

Los Angeles, Cal.—Surveys being made
by City Engineers Dept. of route of pro-
posed railway to extend northerly from
N. Pritchard St. and North Broadway to
Glen Alta, Schuetzen Park and Hnrmon
Dists. to boundary limits South Pasadena.

Phoenix, Ariz.—Phoenix Ry. Co. con-
templates extending line from terminus at
S. 1st Ave. to city limits and "^ mile from
city limits to Riverside Park. J. P. Gould,
Ch. Engr., Phoenix.

St. Johns, N. B.—St. Johns Ry. Co.
plans to construct 1% mile track during
1915. W. D. Reld, Gen. Mgr., St. Johns.

RAILROADS.
Items Arranged Geographically

Trenton, N. J.—Press reports state that
about $3,000,000 will be spent for railroad
work in Trenton and vicinity, including
a freight station for the Pennsylvania
R. R. Co., a number of bridges at city
streets that cross Delaware and Raritan
Canal, and a park system along the canal
feeder east of Prospect St.

Beaver Falls, Pa.—The State Water
Supply Comn., at Harrisburg, has ap-
proved plans of the Pittsburgh & Lake
Erie R.R. Co. (J. A. Atwood, Ch. Engr.,
Pittsburgh. Pa.) to make changes in cul-
verts, bridges and stairway at Beaver
Palls.

Huntsvllle, Ala.—The Nashville, Chatta-
nooga & St. Louis R.R. Co. (H. McDonald.
Ch. Engr., Nashville, Tenn.) reported to
be considering construction of a new line
from Huntsville to Guntersville along
Tennessee River.

Manchester, Ky.—Edwin W. Gearhan
and J. A. Helm, of Scranton, Pa., hav»
been here with some railroad men of
Brookville. Pa., looking over proposed
right-of-way of a railroad from Barbour-
ville to Manchester, Ky.

Sallna, Kan.—A charter has been
granted to the Salina Northern R.R. Co.,
with a capital of $100,000, to construct a
railroad to connect Saline and Osborne,
SO miles through Salina, Mitchell and Os-
borne Counties. Incorporators; F. C.
York, of Salina; Thos. F. Brann. of Lin-
coln Center; F. L. Brown, of Sylvan
Grove, and others.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Boston, Mass.—^Mayor and the School-
house Comr.s. reported to be considering
erection of building for exclusive use of
School Com.; probable cost $225,000.

Providence, R. 1.—Clark & Howe, 76
Weybosset St., have about completed
plans for the Laurel Ave. school, esti-
mated to coat $190,000.

Binghamton, N. Y.—Citizens voted In
favor of issuing $106,000 bonds for com-
pl'*tlng tije high school and purchasing of
.idditional land for the New St. School.
Crogan, N. Y.—Plans being prepared by

IJ. D. Kreff. Watertown. for a parochial
school to be erected for the St. Stephen
R. C. Church next spring; cost $50,000.
Rev. Father Hillery, Pastor.
Glens Falls, N. Y.—Following are four

iiiwest bid.s received by Superv. Archt.,
Washington, D. C. on the bids opened
IJC'-. 17 for erecting the L', S. Post Office

(a) limestone, (b) sandstone: Chas. Mc-
Caul Co., Philadelphia, Pa., (a) $64,539,
(b) $64,939; Lewis P. Fluhrer Co., New
York, (a) $65,791; Altoria Realty & Constr.
Co., New York, (a) and (b) $62,964; Geo.
B. Wells &. Co., New York, N. Y., (a)
$61,562, (b) $62,000; Wm. H. Egan, New
York, N. Y., (b) $66,813.

Long Island City, L. I., N. Y.—No con-
tract was let on bids asked until Dec.
22 by Borough President for general con-
struction, etc., of a stable and section
house for Bureau of Street Cleaning,
Flushing and Metropolitan Aves., Ridge-
wood, Boro. Queens. Security $25,000.
Letting was indefinitely postponed.

Manhasset, L. I., N. Y.—Reported bids
desired until Jan. S by Bd. Educ. for
erecting 2-story school: cost about $70,000.
F. H. Briggs, Archt., Plandome, L. L

•New Brighton, S. I., N. Y.—Contract
awarded to John H. Parker Co., 315 4th
Ave., New York, on bids opened Dec. 22
by Boro. President, New Brighton, for
Contract No. 2, general construction of
an additional county court house at St.
George, Boro. Richmond, at $237,985. Other
bids: Wm. Bradley & Son. Vernon Ave.
and Noble St., Long Island City, $239,000;
John T. Brady Co., 103 Park Ave., New
York, $239,510; T. A. Clark Co., Brooklyn,
S243,000; Conners Bros. Co., 64 W. 88th
St.. New York, $248,700; John Auer &
Sons, Brooklyn, $249,942; Jacob A. Zim-
mermann, Inc., New York, $249,999: Al-
toria Realty & Constr. Co., 3 E. 44th St.,
New York, $253,000; Geo. A. Fuller Co., Ill
Bway., New York, $257,000: Libman
Contr. Co., 107 W. 46th St., New York,
$254,485; Albert Winternitz, 103 Park
.\ve.. New York, $258,000; P. J. Carlin
Constr. Co., 1123 Bway., New York, $258,-
700: Thos. Reilly, Philadelphia. Pa., $259,-
883; Marble Arch. Co., 216th St. and
Bway., New York, $269,500: P. J. Brennan
& .Son, 624 Madison Ave., New York,
$274,250; J. E. & A. L. Pennoek. Philadel-
phia, $276,400; Concord Constr. Co.,
Brooklyn, $283,652; .John J. Hearn Constr.
Co., 271 W. 125th St.. New York, $290,-
275: Lincoln Steel-Fleming Co., 17 Mad-
ison Ave., New York, J294,146; Edgar A.
Levy Constr. Co., 505 5th Ave., New York,
$313,021. Carrere * Hastings, Archts.,
225 5th Ave., New York.

Rockvllle Center, L. I., N. Y.—Citizens
voted in favor of issuing $50,000 bonds for
site and school to be erected on Morris
Ave.
Syracuse, N. Y.—Bids will soon be

asked by Comr. Pub. Wks. for erecting
a 3-story brick storehouse. 66 x 124 ft., at
Tracy and Wilkinson Sts.. according to
plans by H. W. Franklin, City Engr.: cost
$40,000.

White Plains, N. Y.—A committee ap-
pointed by Bd. Superv. to select site for
penitentiary to be used as a jail and
workhouse and to cost $400,000.

Yorktown Heights, N. Y.—Bids desired
imtil Jan. 12 by Wm. B. Osgood Field
Pres. Bd. . Mgrs. N. Y. State Training
.School for Boys, 2 W. 45th St., New York,
N. Y., for construction, heating, plumb-
ing and electric work for 7 cottages; for
construction of power house and coal
pocket (this does not include boiler plant,
plumbing or electric work) and for water
supply system for the N. Y. State Train-
ing School for Boys, Yorktown Heights,
N. Y., advertised in Engineering Record.
Lewis F. Pilcher, State Archt., Albany.
Newark, N. J.—Two lowest bids re-

ceived Dec. 23 by Pub. Bldg. Com. of theCommon Council for erecting the East
Side bath house including heating, etc..
submitted by Philip Mackinson at $81,089,
and Essex Constr. Co. at $81,400.

New Brunswick, N. J.—A. Merchant. 363
George St., is architect for the high
school, to cost $150,000.

Coaldale, Pa —School Bd. intends erect-
ing a 2-story brick and stone high school,
.-iccording to plans by Clye S. Adams,
Philadelphia: cost $50,000.

Philadelphia, Pa.—Bids desired by Jan.
8 by J. Horace Cook, Supt. Bldgs., Bd.
Tol,"^ f'"' erecting Longfellow School,
23d Ward. 21 divisions and central heat-
ing plant; Southwark School, 1st Ward.
18 room addition and Fitler School, 22d
Ward. 6 room addition.

Pittsburgh, Pa.—Preliminary plans have
been submitted to the Bd. Educ. by Al-
den & Harlow, Farmers' Bank Bldg., for
the South Hills High School to be erected
at Ruth and Secane Sts., Mt. Washing-
ton, at a cost of $265,000.

Wllkes-Barre, Pa.—Plans prepared by
Owen McGIynn, Wilkes-Barre, for a 2-
story brick and stone school to cost
$60,000.

•Richmond, Va.—Contract for erecting
.school on Bainbrldge St. awarded to A.
M. Walkup & Co.. American Bank Bldg.,
at $99,820.

Bartow, Fla.—Bids desired by City
Council until Jan. 31 for furnishing ma-
terial and erecting a City Hall. Marks &
Sbeftall, Clark Bldg,, Jacksonville.

•Columbia, Tenn.—Contract for erect-
ing city and county high school awarded
to W. R. Willersford Co., Nashville, at
$58,300.

Champion, O.—Plans being prepared by
Kling & Zeck, Youngstown, for a 2-story
.school.

•Cincinnati, O.—Contracts which total
a co.st of $178,808 have been awarded by
Directors Univ. of Cincinnati for erecting
the chemistry building at the Univ. a.s

follows: Excavating masonry and concrete
footing, John Lacker & Son: reinforced
concrete, Roos Bros., 2814 Staunton Ave.;
carpenter work, also fixtures, M. Marcus
Bldg. Co., 2023 Reading Rd.; structural
and ornamental iron and steel work, Pott-
hoff Constr. Co, Front and Harriet Sts.;
cork and tile work, David Kennedy, Inc.;
painting and glazing, Jacob Simon. Mer-
chants Bldg.; sheet metal work and root-
ing, Harkness & Towler, 1662 Providence
St. ; lathing and plastering, W. C. Bunyan,
326 Wayne Ave.; marble, slate and
alberene. Standard Marble Wks., 706 W.
Front St.; cement work, Chas. Kuhl Art
Stone Co., 601 Hunt St.; elevator, Warner
Elevator Co., 2613 Spring Grove Ave.;
brick and terra cotta work, tile partitions
and granite work, David Hummel Bldg.
Co., 2629 Spring Grove Ave.; plumbing and
gasfitting, Wm. Hillenbrand Co., 2307 W.
8th St.; heating, John J. Vogelpohl Co.,
4156 Hamilton Ave.: ventilating, William-
son Heater Co., 335 W. 5th St.; tempera-
ture regulation, Johnson Service Co.,
Perin Bldg.; grading and roadway, Hen-
kel & Sullivan, 710 Mercantile Library
Bldg.

Cincinnati, O.—City Council passed an
ordinance appropriating $25,000 for pre-
liminary work on the proposed municipal
auditorium, the money to be used for
demolition of old hospital buildings and
for making test holes for the foundation
of proposed building, which is to cost
$250,000.

Cleveland, O.—Additions are to be
be erected by Bd. Educ. to the Murray
Hill, Hazeldell and Central Schools and
a new building known as Corlette School
erected. Plans are being prepared for a
20 room addition to the Central School on
Central Ave. and E. 65th St. and for the
West Side School.

Cleveland Heights, O.—Citizens voted
in favor of issuing bonds, $75,000 to be
used to erect a grade school and $40,000
for a heating plant in a school. .

FIndlay, O.—Plans about completed for
the school buildings to be erected next
year by Bd. Educ, one on south side and
one on north side, the cost to be $240,000.
Repairs are also to be made to other
buildings. Including the high school: the
total expenditure to be about $300,000.

Hamilton, O.—City Hall bonds amount-
to $200,000 have been sold.
Plans for the East Hamilton High

School are now under consideration by
Bd. Educ.
Lakewood, O.—Bd. Educ. has selected

C. W. Hopklnson, Rose Bldg., Cleveland,
as architect to prepare plans for a 2-story
brick addition to Lincoln School, Clifton
Boule. ; a 2-story addition to Madison
School, W. Madison Ave. ; each building to
cost $38,000; also plans for 2-story brick
addition to Harrison School, Dowd and
Quail Sts.; cost $28,000, and 2'-story addi-
tion to Franklin School, Franklin Ave.;
cost $22,000.

Leetonia, O.—Bd. Educ. said to be con-
sidering erecting high' school.

McCutchenvllle, O.—Citizens voted to
issue $40,000 bonds for new central high
school.

Nlles, O.—Reported plans of McKim,
Mead & White, New York, N. Y., selected
for the McKinley Memorial Building to
be erected here at a cost of about $500,000,
including site, maintenance, etc.

•Portsmouth, O.—Contract for erecting
tl.e Grant School awarded to Jas. I.

Barnes, of Logansport, at $45,777.

Sandusky, O.—School bonds amounting
to $50,000 have been sold.

St. Mary's, O.—Citizens voted Dec. 8 In
favor of issuing $50,000 bonds for erecting
school. Bd. Educ. is reported to be con-
sidering plans for the building. F. D.
Ansman, City Clk.

Warren, O.—C. E. Carey, of School Bd.,
writes bids will be received latter part or
January for erecting three 8-room and
one 4-room school, all of brick and con-
crete; total cost $140,000. Frank L. Pack-
ard, Archt.

Ft. Wayne, I nd.—Plans of Chas. R.
Weatherhogg, Hamilton Natl. Bank Bldg.,
have been selected for the fireproof 5 to 6
story Hope Hospital.

Ishpeming, Mich.—Following are four
lowest bidders for constructing U. S. Post
Offlce, bids opened Dec. 19 (a) Umestone,
(b) sandstone: James Devault, Canton,
O., (a) $55,477, (b) $56,477; Frank L. John-
son & Co., Duluth, Minn., (a) $57,496, (b)
$59,046; General Constr. Co., Milwaukee,
Wis., (a) $57,630, (b) $59,230; Geo. W.
Stiles Constr. Co., Chicago, 111., (a) $57,-
683; Lemis E. Chaussee, Negaunee, (b)
$56,235.

Sault Ste. Marie, Mich.—Reported Bd.
Educ. desires plans for new high school,
for which citizens recently voted to issue
$150,000 bonds.
Alton, III.—An addition costing $50,000

is to be erected to the Cathedral Or-
phanage. Bishop Jas. Ryan may be able
to give further information.

Ottawa, III.—Citizens voted Dec. 18 in
favor of issuing $150,000 bonds for erect-
ing a high school. C. H. Kingman may
be able to give further Information.

•Robinson, III.—Contract for erecting
IT. S. Post Office reported awarded to
A. W. Lane. Chicago, at $42,652.

Rock Island, III.—Reported bids desired
about March 1 by the Finance Com. (E.
D. Fisher, Secy.) for $75,000 Jail bonds
and $30,000 bridge bonds.

Springfield, III. — Illinois Education
Comn. adopted a resolution favoring the
appropriation by General Assembly of $1,-
000,000 for the purchase of a site and the
erection of a memorial building In Spring-
field to mark the centennial of the ad-
mission of Illinois to the Union.

• Madison, Wis.—Reported contract for
erecting the physics building at the Univ.
of Wisconsin awarded to Wisconsin
Constr. Co., Chippewa Falls, at $180,775.
•Contract for marble and ornamental

iron work for the new State Capitol, in-
cluding the dome and the north wing, re-
ported awarded jointly to the Flour City
Ornamental Iron Wks. and the Northwest-
ern Marble and Tile Co., both of Minne-
apolis, Minn., at a total cost of about
$480,000.
•Additional contracts in connection

with the interior work of the north wing
at the State Capitol, have been awarded
as follows: Mason work, McNulty Bros.
Co., Chicago, 111., $97,200; carpenter work,
Reisen & Reisen, Milwaukee, $36,473;
heating and ventilating, Mueller Co., Mil-
waukee, $61,400; electrical work, Paul F.
Harloft Co., Madison, $23,790; plumbing,
P. J. Fox, Milwaukee, $17,900.

Sparta, Wis.—Contract for erecting
U. S. Post Office awarded to Jas. Devault,
of Canton, 111., at $46,638.

Crookston, Minn.—Comn. in charge of
the construction of the Polk-Norman
tuberculosis sanitarium has decided to
erect the main building at once and 2 cot-
tages later. Address Co. Comrs., Crook-
ston.

Duluth, Minn.—Bids desired about Jan.
29 for the erection of a 4-story, fireproof,
brick and concrete armory, 200 x 145 ft.,

by Kelly & Williams, Archts., Duluth.

Madison, Minn.—It is stated that a
tuberculosis sanitarium costing $60,000 is
to be erected here and contract is to be
let by State Bd. of Control at St. Paul.

Havre, Mont.—Bids desired until Jan.
5 by County Commissioners for $125,000
bonds for constructing County Courthouse
and Jail. F. F. Bossouth, Archt., Havre.

Bryan, Tex.—Lowest bids received Dec.
18 by Superv. Archt., Washington. D. C
for constructing U. S. Post Offlce at
Bryan were as follows: Geo. A. Shaul,
Seneca, Kan., $41,353, using limestone and
making building stucco faced, or $43,373,
building brick faced; I. B. Hubbard,
Bryan, $44,084, using sandstone and mak-
ing building stucco faced, or $48,264,
building brick faced.

•Galveston, Tex.—Contract tor erecting
the combined city hall and auditorium
awarded to Gro.ss Constr. Co., Waco, at
$205,693.
Reported bids desired Jan. 7 by Bd. City

Comrs. for heating, electric wiring. Ice
water plants and elevator for above build-
ing.

Oklahoma City,'Okla.—Later official re-
ports state bids desired until Jan. 14 by
State Capitol Comn. for construction, in-
cluding mechanical equipment of Okla-
homa State Capitol. This building com-
plete is to cost $1,600,000.
Bids desired until Jan. 16, same place as

above, for supplying following material to
be used in concrete frame of Oklahoma
State Capitol: 8000 cu. yds. rock. 4000 cu.
yds. sand, 13.500 bbls. cement, 500 M ft.

lumber, 850 tons reinforcing steel. Layton
it Smith, Archts., Majestic Bldg.

Seattle, Wash.—The Port of Seattle
Comn. (J. R. West, Ch. Engr.) informed
us that the proposed cold storage fruit
warehouse will be 7 stories, of concrete,
147 X 195 ft., and cost $320,000. Bids not
yet called for.

Seattle, Wash.—See "Water Works."

Walla Walla, Wash.—Co. Comrs. intend
erecting a new court house on site of
present court house and are having plans
prepared by M. Osterman, care of the
Court House; cost $150,000.

Fresno. Cal.—C. C. Starr, Supt. Bd.
Education, writes bids have not yet been
.Tsked for erecting the proposed Kirk
school.

•Lindsay, Cal.—Contract for erecting
school awarded to Season & JohTison, of
Kingsburg; cost, complete, about $50,000.

San Francisco, Cal.—Plans being pre-
pared by City Dept. Architecture, Tem-
porary City Hall, for a 2-story fire station
to be erected on Polk St. at a cost of
$40,000.

Woodland, Cal.—School bonds amount-
ing to $100,000 have been sold.

Pocatello, Idaho.—It is reported steps
will be taken at once to rebuild the high
school which was recently destroyed by
fire. Dr. O. B. Steely, Pres. School Bd.

Guelph, Ont. — Secretary Bd. Educ.
writes nothing definite has been done
toward erecting addition to Collegiate
Inst, on Paisley St.

Vancouver, B. C.—Plans for the pro-
posed civic center are to be prepared by
Thos. Korner and M. Matocks, of Van-
couver; cost about $2,500,000.
Plans being prepared by A. A. Cox,

Carter Cotton Bldg., for an addition to
the Vancouver General Hospital at 12th
and Willow Sts. to cost about $85,000.
Plans have been submitted to the Ma-

rine Dept. of the Dominion Government,
at Ottawa. Ont., for the reinforced con-
crete lighthouse to be erected at Amphl-
trlte Point; cost $59,000.

ifltenu marked thut aivt th* namtt oftarUtt awarded contractt.
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PRIVATE BUILDINGS.
Utms Arrangtd Ceoora^kicaJly

Brooklyn, N. Y.—I>ubUo Service Comn.
approvea ploxs and contract aubnoit-
ted by New Tork Municipal Ry. Corp.
for constructing stations on the Sea Beach
Ry., as reconstructed, (or the dual system
of rapid transit. The stutionk are Kth.
Ft. Ilamlllon. New I'trpoht. 18th, 20th
Aves., Avenue U and 86th St.

Altoona, Pa.—Knights of Pythias pro-
pose erecting at 8th Ave. and IZth St. a
5-story lodge building.

Lancaster, Pa.—Bids reported desired
by H. S. Estap, Archt., Publication Bldg.,
Pittsburgh, for erecting a 3-story brlok
and stone T. H. C. A. building.

New Castle, Pa.—Plans prepared by C.
C. A A. L. Thnyer. Mercantile BIdg.. for
a S-story brick and stone Masonic Tem-
ple: cost $15,000.

APhlladelphla, Pa.—Contract awarded
to Lam Bldg. Co., 624 Cherry St., for
erecting a Z-story synagogue at S8th and
Walnut Sts. for the Congregation Beth-
Rl; cost 845,000. Same comi>any has se-
cured contract for erecting 4-8tory ware-
house at 2d and Church Sts. for Harry
Fliegelmftn.

Pittsburgh, Pa.—South Hills Hall Assoc.
Is reported taking steps to erect a com-
hlnea business and lodge building In West
IJberty Ave.. South Hills, to be S stories,
brick and terra cotta, and cost $45,000.

Wilmington, Del.—Plans being prepared
hv Wallace E. Hance, Wilmington, for re-
building the Avenue Theater, which w.^s
recently damaged by Are; cost about
$60,000.
Plans have been prepared by John J.

Kennedy, Ford Bldg., for a 4-story brick.
stone and terra cotta club house for the
KnlgMs of Columbus.

Baltimore, Md.—Bids reported desired
until Jan. 15 by Israel Silbersteln, Equita-
ble Bldg., for erecting an apartment nt
Callow Ave. and Park Front Terrace.
l>rotiable coat 855.000. Stanislaus Russell,
Archt., 29O0 Clifton Ave.
OHver B. Wight. 1008 Munsey Bldg.. is

architect for J-story brick, stone and .re-

inforced concrete theater to be erected
by Northern Amusement Co. at a cost of
8100.000. Henry W. Webb, Pres., Title
Bldg.

Charleston, W. Va.—Plans being pre-
l>jir.-<i li\ F. Rus Wame, Charleston, for
r«oon.«irucilnK the Masonic Temple at a
cost of $T0,0O0.

*Monro«. La, — Contract for erecting
the synagogue at St. John and Oak Sts.

awarded to Frank Masting, Monroe, at
84L00O.
*CI«valand, O.—H. L. Stevens A Co.,

tllTs. Michigan Ave.. Chicago. 111.. Archt.,
for a 14-story hotel to be erected at Su-
perior Ave. and E. 9th St., writes no gen-
eral contract will be awarded. Struc-
tural steel contract given to the Forest
City Steel A Iron Co., Cleveland. Other
contracts will be awarded during January
and February.
Columbus, O.—Holabird A Rocbe. Mon-

roe Bldg., Chicago. III., are architects for
the It-story Deschler Hotel, bids for
which axe being received.

Lakawood, O.—Plans prepared by Wm.
C Jansen, 40S O'Brien Bldg., for a stone
•dlOce to be erected at Alameda and W.
Madison Aves. for the St. Cyril and Me-
thodlua Church. Rev. A. J. Masat,
Pastor.

Franklin, Ind.—Preliminary plans being
prepared by Hert>ert W. Foltx, Indiana
PytJltan Bldg., Indianapolis, and bids will
probably be received in February for
erection of a home for Grand Lodge,
F. A. M.. of Indiana: It will be on cot-
tage plan ultimate capacity <00; there
Is now a fund of 81(0,000 available.

Huntington, Ind.—Plana will be pre-
pared atmut Jan. 1 by J. T. Johnson A
Co., State Life Bldg., Indianapolis, for a
4-story brick and atone hotel. 67 x 187 ft.,

for J. J. Kindler; cost about 880,000.

'i^Sprlngfleld, III.—Contract for rebuild-
ing the Johnston-Hatcher Bldg. at 7th
and Adams Sts. awarded to Frank W.
Ftoach. Springfield.

Dm Molnea, la.—Reported Harris E:m-
ery Co. propose erecting at 7th and Wal-
nut Sts. a >-stoo' steel, Oreproof bulldlns.

St. Paul, Minn.—Contract for con-
structing the new Mannheimer Bros, store
building. 7 stories, fireproof, granite and
brick, at St. Peter and (th Sts., awarded
to Fred. Norlander, of St. Paul Cost
completed Is to be at>out )1,000,000. A. H.
Stem, Archt.
Emporium Co. Intenda erecting a build-

ing at Robert. Jackson, 7th and Sth Sis.,

which Is to cost 8250.000.

Sioux Falls, S. D.—Plans being pre-
pared for a 3-story brick and stone club
bouse to be erected by the Elks on Da-
kota Ave. and >th St. at a coat of 875,000.

Helena, MonL—Contract for erecting
the Maaonic Temple awarded to Oagtion
A Co., Helena, at 8SJ,000. C. S. Halre.
Archt.. Helena.
Olympla, Wash.—Plans are to be pre-

pared by V. W. Voorhees. Ettel Bldg..

Saattle. for the 7-story, reinforced eon-
efate, brick and term cotta hotel to be
erected by the Olympla Hotel Co. at ttti

Ave. and Franklin St., at a cost of 8100,-

000. Bids (or construction will be asked
about Feb.

Seattle, Wash, — Contract reported
awarded to Woeck A Behrns, Oriental
Bldg., for erecting 1-story reinforced con-
crete Oreproof addition to Arcade Bldg.
for the Arcade Investment Co.; cost'

850,000.
Plans completed by Bebb A Gould,

Denny Bldg., for a 5-atory reinforced con-
crete and terra cotta addition to be
erected to the Fischer Bldg., Sd and Pine
Sts.; cost, $90,000.

North Bend, Ore.—Plans completed by
J. E. Tounellotte, Kochschlld Bldg., Port-
land, for hotel to be erected by North
Bend Hotel Co., at a cost of $100,000.

San Francisco, Cal.—Plans are being
prepared by Rousseau & Rousseau, Mon-
adnock Bldg.. for a 6-8tory steel frame
apartment house to be erected at Hyde
and Post Sts.; cost about $100,000.

Windsor, Ont.—The United States Hotel
Co., represented by HuRh McSween and
R. M. Jaffray, both of Windsor, reported
to be taking steps to erect a hotel here
costing $250,000.

NEW INDUSTRIAL PLANTS.
Ste also "Private Buildings."

Items Arranged Geographically

MIddleport, N. Y.—A system of convey-
ors is to he installed in the plant of the
Nliifnira Sprayer Co. on Park Ave. M.
Do.sch, MKr.

Newburgh, N. Y.—Contract reported
awarded to .las, F. Tcmpleton &. Son for
erecting an addition to the plant of the
Alberger Pump & Condenser Wks.

Oneonta, N. Y.—Contract awarded to
Bennett & Butts, Oneonta, for erecting
the plant for the Bauer Chemical Co.. 30
Irving PI., New York. Plant will consist
of two buildings, each 2 stories, one 45 x
02 ft. and the other 42 x S2 ft., and a
power house 44 x 45 ft, 1 story.

Pleasant Valley, N. Y.—Jas. B. Thomp-
son & Co. will make extensive repairs and
in.^tall equipment in Garner Mills for the
manufacture of twine and thread.

RIfton, N. Y.—Reported improvements
are to be made and additions erected at
the plant of the RIfton Carpet Co.

Syracuse, N, Y.—Bids reported desired
by Tuber & Baxter, Archts., Gurney
Bldg., for a 2-story addition to the sheet
met.il works of H. E. Hessler Co., 512 N.
Sallna St.

Chester, Pa.—The Benzol Products Co.,
Philadelphia, reported to have secured a
site on Marcus Hook on which to erect a
plant for manufacture of dyestuffs.

Monongahela. Pa.—Plans being prepared
for an Ice and cold storage plant to be
erected by the Universal Ice A Cold Stor-
age Co.

West Reading, Pa.—Atlantic Refining
Co. reported to be taking steps to erect a
plant costing $150,000.

New Castle, Del.—Contract for erect-
ing a plant here for the Bethlehem Steel
Co. reported awarded to Wm. Steele &
Sons Co., Philadelphia, Pa. Cost is re-
ported at $i>0,000.

Overton, Neb.—Contract for rebuild-
ing the mill for the Lexington Mill & Ele-
vator Co. reported awarded to Burrell
Eng. A Constr. Co., Chicago, III., and is to
cost, with equipment, $50,000.

Kansas City, Mo.—Philadelphia Quartz
Co. will erect a plant in West Armour-
dale costing $100,000.

Galveston, Tex.—The Southern Pacific
Co. intends erecting the superstructure of
elevator on Pier 41 to be of concrete, fire-
proof, and liave a capacity of 1,000,000 bu.

Seattle, Wash.—Reported L. T. Stayton,
California Bldg., Tacoma, will erect a fac-
tory for manufacture of reinforced con-
crete piles; cost $150,000.

Los Angeles, Cal,—Pacific Coast Beef A
Provision Co. will erect a storage and Ice
plant adjoining their office building on
Lyon St.; sost $250,000.

Brantford, Ont.—Plans completed for •
factory which the Brantford Scale Co.
will erect on Dalhousle St.

Falkirk, Ont.—Batch A Ripin will erect
a plant here for manufacture of cement
tile; machinery and equipment will be re-
quired.

Wallsnd, Ont.—Extensive additions are
to be made to the plant of the EHectro
Metals. Ltd., and additional electric fur-
naces Installed.

Ft. George, B. C.—Plans completed by
Wilson A Wilson. 532 Granville St., Van-
couver, for brewery to be erected for the
Port Angeles Brewing A Malting Co., of
Port .\ngeles. Wash.; cost $95,000.

Power Plant—Montesano, Wash.—Plans
are reported completed by R. J. Andrus,
Mgr. Northwest Electric Light & Water
Works, (or a new steam power plant to be
located on the water front.

Crushing Machinery, Etc.—Winnipeg,
Man.—See "Water Works." %

Proposals
For Proposals Advertised see Page 40.

WATERWORKS,
See Eng.
Record.

Water Wks., Area, III Dec. 12

Adv. Dec. 12 to 26.

System, Warden, Wash.. Dec. IH

Pipe, Etc., Cincinnati. O. Jan. 2
Pipe, Boston. Mass Jan. 2

Pipe, Panama Jan. 2

Improv., Corpus Christi,
Tex Nov. 28

Adv. Nov. 28 to Dec. 26.

Pump, Pittsburgh, Pa... Jan. 2
Fire Hydrants, Louisville,
Ky .Ian. 2

Supply for College, Bowl-
ing Green, O Deo. 12

Distributing System, New
Boston, O Deo. 26
Adv. Dec. 26.

Pump. S t a., Montreal,
Que Jan. 2

System, Kensington, Md. Dec. 19

Adv. Dec. 19. 26.

Exten, to System, Clear-
water. Fla Jan. 2

Pumps, Etc., Lamed,
Kan Dec. 19

E q u i pment, Winnipeg,
Man Jan. 2
Mains, Shaker Heights, O. Dec. 26

Bids
Close!.

Jan. 4.

Jan.
Jan.
Jan.
Jan.
Jan.

5.

6.

6.

7.

8.

Jan.
Jan.

8.

8.

.Tan. 9.

Jan. 11.

Jan. 12.

Jan. 15.

Jan. 15.

Jan. 18.

Jan. 18.

Jan. 19.

Bids See Eng.
Close. Record.
Jan. 5. Irrigation Work, Olathe,

Colo Deo. 12
Adv. Dec. 12 to 26.

Jan. 5. Sea Wall, West Palm
Beach, Fla Dec. 26

Jan. 6. Hoist, Grand Junction,
Colo Jan. 2

Jan. 7. Dredging, Philadelphia,
Pa Dec. 12
Adv. Dec. 5 to Jan. 2.

Jan. 10. Dyke, Tillamook, Ore.....Tan. 2

Jan. 11. Drainage Work, Tal-
madge. Neb Dec. 1

2

Jan. 11. Ditch, Owatonna, Minn.. Jan. 2

Jan. 12. Drainage, White Castle,
La Dec. IJ

Jan. 12. Ditch, Ada, Minn Deo. 26
Jan. 12. Ditch, Edna, Tex Jan. 2

Jan. 15. Repairs to Breakwater,
Stonlngton, Conn Dec. 12

Jan. 15. Ditch, Ada, Minn Dec. II
Jan. 15. D r e d ging, Mooresville,

N. C Jan. 2
Jan. 19. Pier, Michigan City, Ind. Dec. 26

Adv. Dec. 26, Jan. 2.

Jan. 20. Levee and Ditch Work,
Quincy, 111 Dec. 26
Adv. Dec. 26, Jan. 2.

Jan. 20. Ditches, Bemidji, Minn.. Dec. 26
Jan. 22. Dredging, New York,

N. Y Dec. 26
Adv. Dec. 26. Jan. 2.

Jan. 23. Structural Steel tor Pier,
Panama Jan. 2
Adv. Jan. 2.

Jan. 26. Lock and Dam, Mays-
ville, Kv Dec. 26
Adv. Dec. 26, Jan. 2.

Jan. 29. Ditch, Stillwater, Minn.. Dec. 2«
Jan. 30. Lock Gates, Wheeling,

W. Va Jan. 2
Adv. Jan. 2.

Feb. 4. Drain, Gonzales, La Jan. 2

Feb. 6. Dam, etc., Harrisonburg,
La Deo. t

Adv. Dec. 5 to 26.
Piling, Concrete Wk.,
Etc., Buffalo, N. Y Dec. 12
Adv. Dec. 12, 19.

Jan.

Jan.
Jan
Jan,
Jan.

Jan.

Jan,
Jan.

SEWERAGE AND SEWAGE
DISPOSAL,

5. Sect. 18 (Central Portion),
Newark, N. J Nov. 28
Adv. Dec. 5, 19, 26.

5. West Palm Beach, Fla.. Dec. 26
7. Lockport, III Jan. 2

7. I<;ivria, O. Jan. 2

12. Sect. 18 (Northerly Por-
tion), Newark. N J Nov. 28
Adv. Dee. 19 to Jan. 2.

15. Kensington, Md Dec. 12
Adv. Dec. 19, 26.

IS. Sandstone. Minn .Tan. 2

19. Shaker Heights, O Dec. 26

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

Jan.
Jan.
Jan.
Jan.
Jan.

Jan.

MISCELLANEOUS,
Ste tUe "Hydraulic Constrtietion and Rivtr

Improvements"
Items Arranged Geographically

Main Chute—Cleveland, O.—Bids desired
until Jan. 21 by Supervising Architect,
Washington. D. C., for installing a mall
chute In U. S. Post Office, Custom House
and Court House. Cleveland.

Elevator—Milwaukee, Wis.—Bids desired
until Jan. 22 by Supervising Architect.
Washington, D. C. for Installing, com-
plete, an electric freight elevator In U. S.
.Appraiser's Stores, Milwaukee.

BRIDGES.

5. Howard, S. P Nov. 28
5. De Smet, S. D Dec. 26
6. Lake Charles, La Dec. 26
5. Lake Charles, La Jan. 2

5. Gate City, Va Jan. 2
6. Pierre. S, D Nov. 28
6. Hill City, Minn .Tan. 2

7. Bison, S. D Dec. 19
7. Covington. Ind. Jan. 2

S.Miller. S. D Nov. 21

9. Bakersfleld, Cal Jan. 2
11. Anthony. Kan Jan. 2
12. York, Neb Jan. 2
12. Great Falls, Mont Dec. 12

Adv. Dec. 12 to 26.
12. Ada, Minn Dec. 26
14. Hastings, Neb Dec. 26
15. Ada, Minn Dec. 19
25. Kearney, Neb .Tan. 2
28. Ottawa, Ont Dec. 26

PAVING AND ROADS,
Albany, N. T Dec. 19
Adv. Dec. 19 to Jan. 2.

Junction City, Kan Dec. 26
Indiana Dec. 26
Duluth, Minn. Dec. 26
Indiana Jan. 2
West Palm Beach, Fla... Jan. 2
Maryland Jan. 2
Indiana Dec. 26
Crystal Falls, Mich Dec. 26
Indiana Jan. 2
Santa Ana, Cal Jan. 2
San Diego, Cal Jan. 2
Buffalo, N. Y Jan. 2
Troy. O : Jan. 2
Kenosha. Wis Dec. 26
Brooksvllle, Fla Jan. 2
Bakersfleld. Cal Jan. 2
Louisville, Ky, Jan. 2
Bay City, Tex .Tan. 2
Indiana Jan. 2
Gallon, O Dec. 26
Bonncrs Ferry, Idaho Jan. 2
Mt. Gilead. O Jan. 2
Edlna. Mo Dec. 12
Chesterfield. N. J .Ian. 2
Shaker Heights, O Dec. 26
Sulphur Springs, Tex Dec. 26
Adv. Dec. 26, Jan. 2.

Texas Jan. 2
Greenville, Tex Dec 26
Bay City, Ore Dec. 26

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Jan. 4. Pier Improvement, Phila-
delphia. Pa Dec. 19
Adv. Dec. 19. .

Jan. 5. Breakwater, Wilmington.
N. C Nov. li

.\dv. Nov. 21 to Dec. 5 and
Jan. 2.

Jan. 5.

.Tan. 6.

Jan. 5.

Jan. 5.

Jan. 6.

Jan. 5.

Jan. 6.

Jan. 6.

Jan. 6.

Jan. 6.

Jan. 6.

Jan. 7.

Jan. 7.

Jan. 8.

Jan. !>.

Jan. 9.

Jan, 11.

Jan. 11.

Jan. VI.

Jan. 13.

Jan. 13.

Jan. 18.
Jan. 15
Jan. 16,

Jan. 19.

Jan. 19.

Jan. 22.

Jan. 27.

Feb. 4.

PUBLIC BUILDINGS AND
SCHOOLS.

Jan. 4. La Junta, Colo Nov.
Adv. Nov. 28. Dec. 6.

Jan. B. West Palm Beach, Fla... Dec.
Jan. 5. Calexico, Cal Dec.
Jan. 6. Auburn, Me Dec.
Jan. 6. Ft. Sam Houston, Tex. . . Dec.
Jan. 6. Okanogan, Wash Dec.
Jan. 7. Osakis, Minn Dec.
Jan. 7. Sioux Rapids, la Dec.
Jan. 7. Minneapolis. Minn Dec.
Jan. 7. Galveston, Tex Jan.
Jan. 8. Philadelphia. Pa Jan.
Jan. 8. Manhasset. L. I., N. Y.. Jan.
Jan. 9. Bowling Green, O Dec
Jan. 11. Kinston. N. C Dec.
Jan. 11. Ft. Leavenworth, Kan... Dec.

Adv. Dec. 19 to Jan. 2.

Jan. 12. Crooksville, O Dec.
Jan. 12. Newark. N. J Dec.
Jan. 12. Montpelier. O Dec.
Jan. 12. Yorktown Heights, N. Y. Jan.

Adv. Jan. 2.

Jan. 14. Wilmington. N. C Dec.
Jan. 14. Oklahoma City, Okla Dec.
Jan. 14. Oklahoma City, Okla Jan.
Jan. 16. Montreal. Que Nov.
Jan. 15. Fresno, Cal Dec.
Jan. 15. Gary, Ind Dec.
Jan. 15. Anacostla. D. C Dec.

Adv. Dec. 19.

Jan. 15. Waldo, O Dec.
.Tan. 16. Oklahoma City, Okla Jan,
Jan. 18. Madison. Wis Dec.
Jan. 18. Ft. Strong, Mass Dec.
Jan. 19. St. Louis. Mo Dec.

Adv. Dec. 19. 26.

Jan. 20. Duluth, Minn Jan.
Jan. 21. Ft. H. G. Wright, N. Y. . Dec.

Adv. Dec. 26. Jan. 2.

Jan. 22. Uvalde, Tex Dec,
Jan. 25. Ennis. Tex Dec.
Jan. 26. McCook, Neb Dec.
Jan. 29. Chanute, Kan Dec.
Jan. 30. Mohawk. N. Y Dec.
.Tan. 31. Bartow. IHa .Tan.

Feb. 8. Tiflln. O Dec.
Feb. 16. Cincinnati. O Dec.

12
12
It

1»
26
26
2

26
26

21
12
12
19

26
2
19
26
19

2
26

It
26
26
26
26
2

26
12

Jan. 5.

Jan. 5.

Jan.
Jan.

8.

9.

Jan. 11.

Jan. 12,

PRIVATE BUILDINGS.
Jan. 15. Baltimore. Md Jan. 2
Jan. 20, East Liverpool, O Dec. 26

MISCELLANEOUS.
Garbage Equipment, De-
troit. Mich Dec. 12
Repair Parts for Cars.
Etc.. Panama Dec. 26

Metal, Etc., Ottawa. Ont. Dee. It
Locomotive Crane, Bos-
ton, Mass Dec. 26
Garbage Disposal. Jack-
sonville, Fla Dec. 26

Tower Clock, Danville,
Va I>ec. It
Adv. Dec 19, 26.

Skylight for Patent Of-
fice Bldg., Washington.
D. C Dec. 19

Adv. Dec. 19. 26.

Mail Handling Appa-
ratus. Minneapolis. Minn. Dec. 26
Elevator. Manchester.
N. H Dec 26

Cra.ne8. Norfolk. Va. Sep M
Crushing Machinery. Etc..
Winnipeg. Man Jan. 2
Mail Chute. Cleveland. O. Jan. 2

Crane. Pearl City, T. H . . Dec 26
Fire Alarm. Etc., Lady-
smith. Wis Dec. 26
Adv. Dec. 26, Jan. 2.

Jan. 12

Jan. 13.

Jan. 15.

Jaa.
Jan.

16.

18.

Ian,
Jan.

21.
23.

•ititrms marked thus gim* tk» tum4s of pvtits awarded contracts.



NEW CONSTRUCTION ACTIVITIES

Conditions have not changed greatly during

the week, but continue to indicate coming im-

provement at an early date. The Eastern
railroads are already showing signs of activ-

ity as a result of the rate increase. The New
Haven road's shops at New Haven have re-

sumed work a week earlier than was expected.

January orders for rails will exceed expecta-

tions, the Pennsylvania alone announcing a

requirement for early delivery of 150,000 tons,

part of which is already ordered. The Penn-
sylvania is also reported to be in the market
for over 17,000 tons of bridge steel. Press

reports state that the president of the Balti-

more & Ohio has announced that that road
will undertake at once $30,000,000 worth of

imprpvements, much of which has been de-

ferred for some time. A few more issues of

county and municipal bonds have been sold,

and bids are being asked on other issues.

Buildings

Increased activity in building work in the
near future is foreshadowed. A projected

oil plant at Staten Island will cost $1,500,000.

A projected group of hospital buildings to

cost $1,000,000 is reported from Philadelphia.

York, Pa., will erect a $350,000 group of alms-
house buildings. Plans are being prepared for

a large grain elevator at Buffalo. At Pater-
son. N. J.; Washington, D. C; Norfolk, Va.;
Poughkeepsie, N. Y., and Joliet, 111., plans are
being prepared for buildings costing from

$140,000 to $400,000. Among the contracts
awarded is one for a $400,000 cotton mill at
Salem, Mass. Bids are desired at New Brit-

tain, Conn., for a $150,000 high school, and
at Fresno, Cal., for a $350,000 normal school.

Seattle, Wash., has issued permits during De-
cember for buildings valued at $1,298,000.

Bridges

Foremost among bridge projects comes the
report that bids will soon be asked on the
$1,750,000 international bridge across the
Columbia River at Portland. This bridge will

require 10,000 tons of steel. Three concrete
bridges at Rome, Ga., will cost $150,000. A
bridge contract for $120,000 was awarded at
Jacksonville, Fla. Two $90,000 viaducts are
reported, one awarded at St. Catharines, Ont.,

and one for which plans have been approved
at Nashville, Tenn. Several smaller projects

are mentioned.

Paving

At Albany, N. Y., bids have been opened on
State road work amounting to nearly a million
dollars. Bids on $50,000 worth of paving in

New York City have also been opened. At
Providence, R. I., alternate bids for $140,000
for paving are under consideration. Los
Angeles, Cal., has awarded several paving con-

tracts. Bids are asked on important road and
paving work in Louisiana, in Maryland, at

Vincennes, Ind.; Ottumwa, Iowa, and Houston,
Tex. Yuba City, Cal., reports $110,000 worth
of State highway bonds sold.

Waterworks, Sewers and Hydraulics

Another section of the Passaic Valley sewer
will shortly be awarded. The low bid is

$179,531. The low bid on an extension of a
trunk sewer at Portland, Ore., was $173,083.

Bids are desired on a large wood-stave pipe

at Montrose, Colo. It is reported that a
3,000,000-gal. reservoir will be built shortly at

Coshocton, Ohio. Louisville, Ky., has com-
pleted plans for a 2-mi. water main to cost

$175,000. The Cleveland waterworks depart-

ment contemplates spending $500,000 for va-

rious improvements. At Gonzales, La., bids

are asked on a drainage project involving

2,000,000 cu. yds. of excavation. Baltimore,

Md., desires bids for dredging approximately
the same quantity of material from its harbor.

Miscellaneous

The Barge Canal terminal at Cleveland,

N. Y., involving the construction of a harbor,

a dock wall and two breakwaters, will be let

on Feb. 2. The United States Government de-

sires bids on three 600-ft. steel towers, one
each at Pearl Harbor, Cavite, near Manila
Bay, and San Diego. Grade crossing elimina-

tion work which has "been ordered by the Wis-
consin Railroad Commission at Milwaukee will

cost $2,000,000.

WATERWORKS.
Items Arranged Geographically

Boston, Mass.—Following are 4 lowest
bids opened Dec. 2.3 by Commissioner Pub.
Wks., Bo-ston, for constructing Faneuil
Valley Brook conduit in Faneuil and Oak-
land Sts.. Brigliton: Henry Spinach Contr.
Co., $16,.';84: Antony Cefalo, $16,661: Jolin
Landis, 117,194, and McCarthy & Walsh.
$17,297.

^Springfield, Mass.—Contract reported
awarded bv Bd, Water Comrs. to R. D.
Wood & Co., Philadelpliia, Pa., for water
pipe 8-in.. at $20.95 per ton, 12 and 16-in.
at $20.35 per ton, and standard fittings,
$50 per ton; total cost, about $12,000.

Port Henry, N. Y.—It is proposed to
expend $12,000 for additional supply. A. C
Linden, Clk. Bd. Trus.

Coatesvllie, Pa.—Borough Council has
passed ordinance providing for an increase
of the water works appropriation, from
$150,000 to $185,000.

^^Philadelphia, Pa.—Contract has been
awarded by Bd. Pub. Wks. for c.-i. water
pipe, hydrants and specials to Standard
Cast Iron Pipe & Fdy. Co.. Bristol, at
$7,000 (bids opened Dec. 15). Geo. S.
Webster, Ch. Engr. and Surveyor.

Chestertown, Md.—The Water Bd. Is
reported to have decided to erect water
tower, lay new mains and construct a
power plant; cost $10,000 to $15,000.

Indian Head, Md.—Following are re-
ported to be bids opened by the chief
of the Bureau of Yards and Docks, Navy
Dept., Washington, D. C, Dec. 19 for an
additional artesian water supply at U. S.
Naval proving ground, Indian Head: (a)
for artesian water supply of not less than
400,000 gals, per 24 hours in addition to
existing supply; (b) work complete on
bidder's plans and specifications; (c) for
a further artesian water supply of not
less than 400,000 gals, per 24 hours in ad-
dition to existing supply and Increase
provided under (a): Ridpath & Potter
Co.. Philadelphia. Pa., (a) $18,000, (b) $4.50
per ft., (c) $25,000; Edw. Christman, Mas-
slllon. O.. (a) $15,970, (b) (2 bids) $9,890
and $9,590, (c) $.'!.600.

Columbia, S. C.—Bids desired until .Jan.
29 by City Commi.ssioners for extensions
to the water works, advertised in Engi-
neering Kecord. to consist of approxi-
mately 10 miles of water mains, 6 to 12 in.
'•" C. VVyse, Engr. Supt. ; E. M. Dupre,

"inril .'^upt.

Atlanta, Ga.—W. Zode Smith. Gen. Mgr.,
vN.'iler Comn.. in his annual report, rec-
ommends an expenditure of $500,000 for 2
new city pumps.

Tarpon Springs, Fla.—Bids desired until
.Ian. 18 by A. F. Albaugh, President
Council, for a 50-hp. Diesel engine and a
aOO-gal. triplex pump. The .1. B. Mc-
Crary Co.. Engrs.. Third Natl. Bank
Bldg.. Atlanta, Ga.

Philadelphia, Miss.—T. I.. Peebles, City
Clk., writes an election will probably soon
be held to vote $.30,000 bonds for con-
struction of water works.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Louisville, Ky.—Plans reported com-
pleted by the Water Co. (W. O. Head,
Pres.), for a 48-in. water main, to ex-
tend from river station to Crescent Hill
Reservoir, about 2 miles in length; cost,
about $175,000.

^Cincinnati, O,—Contract awarded Dec.
30 by Director Pub. Service for furnishing
and delivering c.-i. pipe and special cast-
ings for water distribution system in
Brotherton and Madison Roads, Brown-
way and Robertson Aves., to U. S. Cast
Iron Pipe & Fdry. Co., Chicago, 111., at
$54,490.

Cleveland, O.—The water works im-
provement contemplated by the City
Water Dept.. not yet advertised, include
the following: Superstructure for pump-
ing station, estimated cost, $200,000; six
500-hp. boilers with necessary piping and
auxiliaries, cost. $100,000: coal and ash
conveyors and operating machinery, cost,
$15,000; traveling cranes, cost, $10,000;
stop valves and check valves for pumping
station, cost. $48,000; c. i. pipe and special
castings, cost. $200,000. This work will
probably be contracted for during January
and February. C. F. Schulz, Comr. Dept.
Pub. Utilities, Div. of Water.

Coshocton, O.—The City Council has
passed a resolution providing for the con-
struction of a 3,000,000-gal. reinforced
concrete reservoir, from plans of Chester
& Fleming, of Pittsburgh, Pa.; cost about
$63,000.

Lima, O.—Bids will piobably be re-
ceived in March for water works improve-
ments, including 30,000 cu. vds. embank-
ment, 16.000 sq. yds. riprap relaid, 6000
lin. ft. concrete curb around top embank-
ment, 42,000 sq. ft. concrete slab work,
1000 cu. yds. concrete in breakwater and
retaining wall, and 6 to 10 drilled wells,
and pumping apparatus. C. H. Bryson.
City Engr.; W. J. Sherman, Consulting
Engr., Toledo.

Newark, O.—Contract was awarded
l>ec. 29 by Director of Pub. Service to
Thomson Meter Co., Brooklyn. N. T., for
approximately 500 %-in. meters.

Kewanee, III.—City Comn. reported con-
sidering a bond issue to be used for pump-
ing station improvements.

New/ Richmond, Wis.—Bonds in the
Slim of $12,000 reported sold for construc-
tion of water works.

Iowa Falls, la.—Contract awarded Dec.
29 for constructing water works and sewer
extensions to Moore & Moore. Inc., Water-
loo, at $23,828. Next 3 lowest bids: Dear-
born Constr. Co., Waterloo, $25,118: Zit-
teree & Sullivan, Webster City, $25,606;
O. B. McNamara Co., Dubuque, $26,418.
E. L. Marriage. City Mgr.

Mason City, la.—The city is reported to
have in contemplation 16,000 ft. water
main extensions, 41,000 ft. sewers and 80
blocks of paving.

Manhattan, Kan.—Worley & Black, of
Kansas City, Mo., are preparing plans for
water works, to cost about $50,000. Fred
Walters. City Engr.
Broken Bow, Neb.—Chas. F. Sturtevant,

of Holdrege, is reported to have prepared
plans for water works and estimates the
cost at $15,000.

Benton, Ark.—The Council will probably
in January consider the question of call-
ing an election to vote $80,000 bonds for
the construction of W9.ter works and a
sewer system. For further information
address B. F. Henry, of Benton.
Gurdon, Ark.—Preliminary plans, esti-

mates and reports on the proposed mu-
nicipal water works, electric lighting
plants and sewer system have been com-
pleted and presented to City Council; cost
about $102,000. An election will soon be
called to appropriate funds for the im-

provements. R. S. Stevens, Mayor; Albert
C. Moore, Engr., Bartlett Bldg., Joplin,
Mo.

Little Rock, Ark.—Contract reported
awarded to Crawford-Williamson Constr.
Co., Memphis, Tenn., for superstructure^
of pumping station for the Arkansas
Water Co.; cost about $20,000.

Montrose, Colo.—Bids desired until Jan.
14 by U. S. Reclamation Service, Mon-
trose, for constructing approximately 1764
lin. ft. 17-in. diam. wood stave pipe for
Uncompahgre Valley project, Colo. Al-
ternative bids will be received for machine
banded wood stave pipe made either of
Douglas or California redwood.

Seattle, Wash.—Public Utilities Com. of
City Council has approved a plan of L. B.
Youngs, Supt. Water Dept.. for laying
steel mains in .13th Ave., from Denny
Way to Volunteer Park by day labor;
work will cost approximately $70,000.
At the spring election bonds in the sum

of $500,000 for erection of schools and
$1,890,000 for extensions to water works
will be voted upon.

Walla Walla, Wash.—This city recently
voted $80,000 bonds for construction of a
concrete reservoir. Reported that work
will begin early in spring.

Baker, Ore.—An election will probably
soon be held to vote $180,000 bonds for
extensions to water works. L*. R. Stock-
man, City Engr.

Mllwaukle, Ore.—Contract awarded to
Grebiscb & Joplin, of Portland, for laying
a water main to Portland, at $16,466.

Portland, Ore.—Council is reported to
have authorized Water Commissioner
Daly to enter into contract with city of
Milwaukee to extend Bull Run water to
that place. The pipe line will be ex-
tended from Mt. Tabor reservoirs to city
limits of Milwaukee.
Glendora, Cal.—Bids reported desired

until Jan. 18 by Bd. City Trus. for ap-
pro.\imately 28.500 lin. ft. 8, 6 and 4-in.
riveted steel pipe, No. 16 gauge: 31.500
lin. ft. 4 and 2-in. standard screw w.-i.
pipe, black-dipped; 90 8 to 2-in. standard
straightway gate valves; 12 4-in. double
outlet fire hydrants, etc. F. G. Dessery,
City Engr., Central Bldg., Los Angeles.
Bids desired same time and place as

above for constructing municipal water
works building.

Ottumwa, la.—Horace A. Brown, Supt. Water Wks., writes that the following
are bids opened Dec. 18 for constructing one or two concrete dams (sand and gravel in
river bottom ^4 mile haul on cement): (a) J. W. Turner Improv. Co., Des Moines, la.,

$50,880; (b) W. B. Saunders, Minneapolis, Minn., $52,605: (c) A. J. Martin & Co.,
Augusta, Ga., $53,640: (d) Hannan, Hickey Bros. Constr. Co., St. Louis, Mo., $54,000;
Middleton & Ludlow, Kansas City, Mo.. $57,953; Inter-Mountain Bridge & Constr. Co.,
Tecumseh, Neb. $62,500.

Unit prices on a, b, c and d: (a)
5.200 cu. yds. plain concrete $5.65
Removal of present West Dam, timber crib rock

filled 350 ft. long (lump sum) 5,200.00
Removal of present East Dam, timber crib rock

filled 350 ft. long (lump sum) 4,800.00
1,000 cu. yds. excav 1.25
500 cu. yds. rock excav 2.50
All necessary cofferdams (lump sum) 9,000.00
5 tons placing steel, per ton 10.00

(b)
$5.89

(c)
$5.50

(d)
$5.00

4,646.00 5,400.00 8.500.00

4,832.00
1.25
2.60

4,000.00
.90

4.00
9,922.00 13,000.00 12,000.00

20.00 30.00 20.00

4,500.00
L50
3.00

irltcTtjs marked thus give the name^ of parties awarded contracts.
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m., \j oij #^^airAH until Jan proposed interstate bridge to be cou-
N«wark. N. J.—FoUowiM are the bids opened Jan. 5 by the PaaMlc VaUey Sew- .EMenvl lie, N.Y.—Bids desirea unti-

^^^^^^4^^ „^^^ Columbia River between
««e Oomn. for Sect. IgTCentral portion main Inlerceplln* sewer In the city of 16 by Town Bd^^„°i,,;;.^'2'''st "r highway Vancouver, Wash., and Portland, Ore..
gk««f;w>: («) Mason. UUton & Co.. New York, »15«.450; (b) N. Y. & N. J. Constr. Co., vH.le '""•„„ ™".ff"S""*„cross Roundout and contract for construction will prob
g«**rt, »W.570: (c) Uarriaon A Cral« Co.. Newark. »200.600; (d) Kusco Constr. Co.. bridge. Jimn 197 "•W^°;,°^rslng J. F. ably be let some time in February by the
Newark. mo.MO. (Not yet award«L) llSt^liraTcrSup" Hl|hwam 7^

jjMO Un. ft. earth .<».. .-H ..flii •„ .»„.^ »~ as .„ St., Roundout. Colusa, Cal.—About $150,000 bonds have

";;'"U^rl?f^;?S-.^.'-^.'^..'".*""«^;..'°'..".;'":,«^^^ «!6.«0 ,.7.80 137.00 watertown, N. V.-City Engineer esti- ,\-J'etfn'g^'^o^u„^trSJrd|er"'^°^^
'°'- '=°"

V2J *^"-
»:S^

"*^ •""*'• • • • »••>« •"" *0" "^ tnates cost of constructing bridge at Court structmg county oriages.

3,t»0 cu. yds. concrete masonrr. with Portland cement >j, „, S40 000 London, Ont.—Citizens voted to issue
mortar S.OO ».00 8.50 8.60

i"- »' »
$40,000 bonds for constructing bridge over

IM cu. yda. brick masonry and appurtenant work. In ^Atlantic City, N. J.—Bids were openeo
j^^y^^ Thames at Richmond St.

.__ UMinholes. with Portland cement mortar 20.00 16.00 16.00 20.00 jjec. 30 by County Bd. Chosen .tree-
l.«M Dm. steel for concrete reinforcement 05 .OS .05 .Oo holders, Atlantic City, for constructing 4 *St. Catharines, Ont.—W P. Near

bridges on Somers Point, Longport ltd.. City Engr., writes following are totals of

and contracts have been awarded as fol- all bids opened Dec. 8 for constructing
*N«wark. N. J.—FoUowlns are the bids opened Dec 20 by Passaic Valley Sewerage lows: To J. W. IngersoU, Atlantic City, steel viaduct Itnown as St. Paul St. High

Comra.. Essex BWg., Newark, for constructing main Intercepting sewer In city of for 3 of the bridges, Bass Harbor Bridge Level Bridge: Canadian Bridge Co..

Pauraon. Central portion of Sect. 17: (a) N. Y. & N. J. Constr. Co., Newark, $179,531; sjg ft. long, at $16,906; Broad Thorofare Walkerville, .|91.420 (awarded contract).
(b) UtchHeld Constr. Co., Brooklyn, N. Y., $181,334; (c) Harrison & Craig Co., New- Undge, 340 ft. long, at $77,932; Rlsley s Hamilton Bridge Wks., Hamilton, $97,4^5
ark. $1M.K4: (d) MerrlU-Ruckgaber Co.. New York. $201,184; Fusco Constr. Co., Channel Bridge, 1076 ft. long, at $73,243; Dominion Bridge (:o., MontreaU Que..
Nswark. tlOt441: Culp C:o., Inc., Paterson, $222,116; C^auldwell-Wlngate Co.. New and to Edw. Fay & Son, 2 S. Mole St., $101,829; McGregor & Mclntyre, Toronto.
York. }23C983: Arthur McMuUen. .New York. $281,492. (Contract awarded Jan. 6 to Philadelphia, Pa., Hospitality Creek $112,012; Canadian Al is-Chalmera Co..

N. T. * N. J. Constr. Co.) Bridge, 386 ft. long, at $22,900. Toronto, $122,448; Standard Steel Constr
Unit prices of a. b. c and d: '(a) (b) (c) (d) „^ ^ ,. „ ^ ,

_^„ ..pavinE and ^°- Welland, $133,360.

«.»5 Un. ft. earth excav. and reflU, In trench, for «9-ln. „Mt. Holley, N. J.—See Paving ana
nomlnoo Dominican Reoubllc

concrete sewer $21.00 $16.30 $26.00 $22.00 Roads."
Aomract has been awardid by A J

*•*"
""-cincSuUI?^'- """ """• *° '"""'^ '" ''"'"•

18 00 16 30 16 30 22 00
Washington, ? C.-Llndley M. Garri- ^o^eltr Dir. Gene?ar pIXlic'' Wks*^ Santo

MS li» ^1.7)2, uI^«h",:^;i;"A;-^;,"h";;,H".^'i;V„",;«.K;; son, secretary of war, is reported to have Domingo, for constructing a steel high

«il ~mrin .^n^^iT^J^M .^rl5„o™.r^iL'iV**'''*' «nnn ti nn sy nn ro on approved of constructing bridge over way bFidge across Ozama River at Santo
iLiM^^^S* .,^; fn J™„oh M lin i?R ?"so Potomac River to replace Aqueduct p^Jningo City, from plans of Strauss Bas-

HrSJS" JdI:S^r«f^™i>niirwithii^;.V«nrtA;;^;;;"™A;' Bridge, at a cost of $1,500,000. cule Bridge Co,, Chicago, 111., to Jose«.na cu. yds. concrete masonry, with Portland cement mor- "
'r,,Ji,ii «antn nnminim citv at xoi sst

tar. In trench 9.00 8.50 8.00 8.00 Norfolk, Va.—The House of Representa- f,".r""'^fanto Domingo City, at »»l,Z3f

tM cu. yda. concrete masonry, with Portlxuid cement mor- tlves at WasMngton, D. C, passed bill 'D\as openeu ull. ±oi.

tar. In tunnel 12.00 10.00 10.50 9.00 granting Norfolk & Berkeley Bridge Cor.
IM ciL yds. brick masonry and appurtenant work. In man- permission to build bridge across Eastern oawimo aiurt onana

holes, with PortUnd cement mortar 20.00 15.00 16.00 16.00 Branch of Elizabeth River. KAVilMta /MNU KUAua.
UM* lbs. steel for concrete reinforcement 03 .03 .04 .05

r. -ca /-«„«»., Oomra Finvri Items Arranged Geographically
U«M tons tons riprap. In place 250 2.00 3.00 2.50 „ "<>•"•• Ga-—S'J- ^ountyConu^s-.^'oya

„ , „.jCounty, have selected Splker & Greiner, Providence, R. I.—Bids were opened
Atlanta, to prepare plans for 3 concrete ^gg 28 by Bd. Contract & Supply (\V. C.

Phosnlx. Aria.—Bids desired until Jan. in both Common Pleaa and Circuit bridges to be constructed over rivers in peikey, Clk.) for paving Broad, Mesaer
M by W. A. Pariah, City Mgr., for two Courts. Rome; cost about $150,000. and Knight St. as follows:
oiotor drlTen centrifusal pumping units. Following are the unit prices of the j.i,_i,.„_„iii, pia Contract for con- Asphait Paving—(a) Broad St., (b) Mes-
^„ . , „ , V. o , o J- f- Ca»«y Co., the successiul bidder: „, *:^f,?,t*°nnva^' St \^duct aU^^^ ser St., (c) Knight St.: Narragansett Im-

^ff-V*"^'' °"'-^^ N. Senecal, Secy. gecU 1—10,932 Un. ft. 39-ln. segment iJl^S''"^ °i',™S f'l rv and St Johns provement Co., (a) $111,373, (b) $18,655,
B<LC ty Comrs.. writes under date of Jan. block sewer $3.80; 200 Un. ft. 39-in. com- ^,?»^f^I^,J^,''a,y"*to &„lv2? & Sperri^^ (c) $14,712; Borough Asphalt Co., (a)
4 that contract for work on Elgin bjuiln binatlon segment block and reinforced yl'^«^?l'I^'"^ l^'".? mo ooo St?u«u"e *119.979, (b) $19,259, (c) $15,242; Dan!
pumping station has been sward«I to concrete gravel constr., $17.37, and 168 Un. ?°'h»cnnfr one with two aoD^^^^^ O'Connk Sons, a) $138,149, (b) $22,685.
Thoa. Dwyar, Merchants Bank BIdg., ft., at $15 71; 239 Un. ft. for each vert. ft. to be 800 ft. long with two approaches

(^^ jj, gg,
Montreal, at t<,On. of M. H. built with brick walls, $5.45; ™" "• '°"8- Unit prices of Narragansett Improv.
North Battlefard Saak Plana belnz *<>*>' cost 39-ln. segment block gravel or -^Alabama—Contract waB awarded Co., on asphalt paving, as foUows: Broad

prepared for inflltratlongaFlerles to Intake *^0"«- concrete, constr., $49,657. Deo. 29 by State Highway Dept., Mont- St., 81.80 sq. yds. pavt. removed, 15 cU..

wSITj B Stermia Comr and Enar Sect. 2—8900 Un. ft. 39-ln. segment block gomery, to J. H. Scruggs ana C. E. Ard, 56,190 sq. yds. concrete laid, 76 cts.; 4050wwia. J. D. oierung, v..omr. ana tngr.
gewer. $3.75; 179 Un. ft. vert. ft. of M. H. Birmingham, for constructing state aid sq. yds. wooden blocks laid, $2.60; 52,140

West Vancouver, B. C.—Bids reported built, brick walls, $4.84; total cost 39-ln. reinforced concrete bridge over Barbaur sq. yds. sheet asphalt, $1.10. Messer St.,
opened by City Council Dec. 28 for water- segment block, gravel or stone, concrete. Creek near Eufaula, at $6,000. This bridge 2320 sq. yds. pavement, 20 cts.; 9321 SQ-
works extension: Ledlngham & Cooper, constr., $52,511. consists of 5 girder spans, total length, yds. concrete laid, SO cts.; 11 sq. yds
$115,641: Paclflc Bridge Co., $115,779; Cot- Sect. 3—6007.5 Un. ft. S9-ln. segment 216 ft.; height of piers under main span, wooden blocks laid, $2.60; 9310 sq. yds.
ton A Co., $112,354; W. Oreenless. $124,- block sewer, $4.34; 100 Un. ft. 39-ln. com. 40 ft.; roadway, 18 ft., 500 cu. yds. con- sheet asphalt, $1.15. Knight St., 2385 sq.
144; McDoucal * Co., $109,968; Naylor segment block and reinforced concrete crete yds. pavt. removed, 20 cts.; 7300 sq. yda.
Bras.. tUMM. F. Davies bid $64,483 for sewer, gravel, $18.53; 169 Un. ft. vertical Na.h«iii» T«nn —Plans for alterlne concrete laid, 80 cts.; 7300 sq. yds. sheet
dun. tTMtle and trenching- and Van- ft. manholes, brick walls, $6.09; 2 con- chu??h St Vl^uct' and extending ttla^^^^ asphalt, $1.1 S'.

OMVsr Wood Pipe Co. bid l6'Z,24» for tfc« structlng blowout chambers, brick, $61.74;
erlv and wesfer^v to 9th Ave Ind 13th BItulithIc Pavement-(a) Broad St., (b)mm* work. 4000 Un. ft. 6-ln. vltr. pipe subdraln, 20 ^^^ respeotlvely have beln adopted Messer St., (e) Knight St.: Warren Bros.

Pansma.-8ee "HydrauUc Construction cts: "^y-^Pf J" yd. $2; total cost Nashville Irrralnals and Nashville Ky. & £'^ '"]i^'K^^<^' ^^I'^^^'J^i Jl^'^fHiand Harbor Improvements.- 39-ln segment block sewer, K™Yel or ^ight Co. and city will share expense of Borough Asphalt Co., (a) $118,937, (W
P^^ v^S^

*^''*'^- ^- ^- Sarver,
^^^^ estimated about $90,000. $19,073, (c) $15,096.

city j:.ngr. i^,„i pwces ci lowest bidder, Warren
SEWERAGE AND SEWAGE Indianapolis, Ind.-Contract reported Toledo, O.-See "Paving and Roadmak- Bros. Co, as follows: Broad St 8980 sq.

rjISPOSAL awarded to Geo. W. Schauer, for a >ewer '"«• ^''^- P^'*; '^5'"?„''^1' ^"c^'f.i, ^^'^^V-J.^^UlbPU&AL.
,^ MaHsachusetts Ave., Brightwood, with Voungstown, O.—See "Railroads." concrete laid, 60 cts.; 52.140 sq. yds. bltu-

Ittwu Arranged CeografhicaUy branches In Adams and OIney Sts. This ,,„„,. ,„m Ri,i« v»„nrt»,i rt»,ir»rt ,m '"^
'S ^^t^nf »"'"'??«' .VA^: *Sr ^- ^./

sewer !< to hp nnmnipteri hv Mnrph 1
Laporte, Ind.—Bids reported desired im- wooden blocks laid, $2.40. Messer St.,

*W«stfleld Mass.-Contract awarded
completed by March 1.

^^^ j^^ 15 j,y county Comrs. for con- 2320 sq. yds. pavt. removed, 10 cts.; 9231

Dec. X* by Bd Selectmen for furnishing Kalamaioo, Mich.—Bids desired until structlng 10 steel bridges, 24 to 46-ft. sq. yds. concrete laid, 62 cts.; 9310 sq. yds.

about 10 000 Un ft 6 to 24-ln pipe to •'""• H ''y City Clerk for seasons supply span, concrete abutments and creosoted bitulithic wearing surface, $1.46; 11 sq
CecU C. 'OamweU, of Pittafleld. John L,. of vltr. sewer pipe, advertised in Engl- block floor. F. A. Hausheer, Co. Aud. yds. wooden blocks laid, $2.50. Knight
Hjrda. Town Engr. neerlng Record.

i.ianrt ill—F n Fi«hor qecv Bd S*-' ^385 sq. yds. pavt. removed, 10 cts.,

W.,«MUr. M..s.-Clty CouncU ha. Janesvllle, Wls.-Plans are being pre- Coum^siperv.' wrUis^'blds' wTli ^ so"%d1- ^ifulifhT welrlne •su^Vce'j?^''pussd a kMn order of $35,000 for com- g?""*! 'o*; "everal miles of sewers. C. V. for about Feb! 1 for the purchase of ^1- ^°^- b'tulithic wearing surface. $1.46

lupt°"of° sSwe'i?
""•" "*""* °'""-

tow. F.'m. if' See .'Wa,«r Works " ""'""' '""'^* ''°"'"'- Woonsocket, R. I.-Bd. Aldermen voted

nlr^l^^n Th, «.,.... RH h,. Milwaukee, Wls.-See "Ralh-oads." an appropriation of $75,000 for widening
rJ^^L^iVi ??r" rVr ._ - 11 ??1j^ Maaon City, la.—See "Water Works." ^„ ,_„ .., „ . . .

Hamlet Ave. and replacing 2 wooden
r»eoaun«n<nd that citizens be asked to ' ABemldJI, Minn.—Contract for con- bridges with concrete bridges.
»ot« on appropriating $50,000 for exten- Gurdon, Ark,—See "Water Works." structlng 183 culverts on Judicial Ditch Aldermanic Com on Streets and Bridge.
.ton to the FrankUn Ave. sewer system. ch.iM. nici. —ritw^n. h«v« vnt»<i Mn ^°- ^1 has been awarded to Klauer Mfg. rejected all bids opened Dec. 21 for paving

Buftslo. N. Y.-Blds desired until Jan. OOo''l'^Sk°)l'-^n'^lr"cU^%rB^^^ Co.. of Dubuque; J. L. George. Co. Aud. with granite block Pond St. Accordlnl
12 by Dept. Pub. Wks. for constructing sewer system. Ayr, Neb,—County Comrs. at Hastings ^° reports new bids will be received.

other streets. Anacortes, Wa.h,-Clty Council has 1. \^l 1.^ °\ V ., , ,„
^'ds opened Jan. 5 by the State Hi^way

u* \/»Mw_ ki V m.1. .^.^^.^ A^ nassed a resolution Drovldine for construe- Wayne, Neb.—Bids desired until Jan. 19 Comn., 65 Lancaster St., Albany, N. Y.,

rtr^uMlTOn I» brPe^rcSm^CU; ^foTof lLt~ral sewTs In Wt^ at County Clerks office tor furnishing for the construction of public highways
Sfc fnr tiR AMI il-.V. .. K^Jtji. ' "^ Sts. Steel Or corrugatcd culverts for county by State aid:
Ok., for »15,00<r sewerage bond..

p^rti.nd o™ Ti-- fnn™.in» .,. ,- 'or year 1915. Bids desired for 18, 24, 30. Road 5543 Hinsdale-Franklinvllle, Part
Jsrssy City, N. J.—Local presa reports „„rtlrt 1?. h» rhr"fLi? lo^L^ hRi.*I^t«J^SH 36, 42, 48 and 60-ln. culverts. 1, Cattaraugus Co., 6.95 miles: Lyman H.

^•71 tkst •>» o«r.. D?^-/ S^»i.u ».~. ported to be the two lowest bids opened Bovans Albanv S128 431- Thos F
!rt4J.d1hls'clly^';'^on^ti^,cli^«ed" S,*!?;

" ^^ ^i''',,*^"".*;)', 'S^ '=?"''"'J"=''°"
°'

^
Pueblo, Colo.-Blds desired by D. P. ihluShnessy, AlLny! $129 W: Jas°^Ros;:

SsMroSe to InterSSt the M^« along ^' L**T ^'w^A*" ^ „*^"i,
^'- K^?L,"^*«'"J «aynon. City Engr until Jan. 18 for con- ney, Buffalo, $130,162 Lake Shore Constr

WMtarn .innl of i^£-v <5|.« .5^ I.,.
Outhrle, McDougaU Co., $168,907 and structlng stee bridge at E. 1st St. to Co Dunkirk $131 784Tm^u^^ Siuitl^'^ o?^H.SJ2n£^S *'°"'.?«"'':S£*"'X

C°- *'.«'•*"= """^ ""* ^^r '",» ^a-"- ^P"""' """h 45 ft., on ^ Road 1170 YorksMJe Hamlet-Main St..T«Di^ luriner pouuuon or HacKensacK on vltr reinforced concrete. caisson foundation; cost $4,000. Cattaraugus Co.. .14 miles: Jas. Rossney.
Local presa reports state that City ._ . _. „ Ruffnin Ikrjr- irmnV M Ti-nnt* Arcade.

Philadelphia, Pa.—Contract haa been Council on Dec. 30 again rejected bids re- „*Tulsa, Okla.—Contract awarded by «s7fil%**w Brown Hemn^ead K^awarded by Bd. Pub. Wks. for recon- cently received for the construction of the B<3- of Comrs. of Tulsa County to the fake Shor^Const? & S^X Co Dun-
Btructlon of Mantua Creek main sewer. Willows St. extension to the E. Stark St. Oregonia Bridge Co., Oklahoma City, for ,Vu.,,® « ,

00* Constr. & Supply Co., uun
to Jos. Jema. 1*4 N. 65th St., at $12.40, trunk sewer: the new bid. will call for construction of 2 steel bridges; both to "

'r'-V' Vroi Kinir Ferrv-Poolar RIdgo.(Wa. op«.sd Dec 16).
Vl^rJi^"-

-construction: cost about have concrete floors. Cayuga Co , 4.^rmilL:J*;>hnHG?,!dS^
Columbia, S. C—Bids desired until Jan.

''*'""• Chehalls, Wa.h.—Bids will be opened Albany, $53,248: P. H. Murray, Rochea-
l» by City Commissioners for extension. Ottswa, Ont.—Citizens Jan. 4 voted ***>• * by (3ounty Commissioners for con- ter, $53,832; Levison Wrecking Co., Ho-
to the sewer tyttm. advertised In Engl- $260,000 Ijond. for constructing the Ottawa structlng 3 steel bridp'-s. boken, N. J., $53,924; Flood & Van Wirt
neerlng Record, consisting of approxi- South intercepting sewer. s..t«i. «/=.!, i>i„..„ >,„„„ v. „, *^o., Hudson FaUs. $54,080.
mately 10 mile, of • to IS-ln. Mwer liialn..

*
„ip/;"rt"h; V H"fi^.So^i, ^f^"^**" i""""'

^°'*'^ ^527 Grand Gorge—Green County
K. C. Wyse, Engr. Bupt.- E M Dupre pleted by AH. Dlmock, City Engineer, Line, Delaware Co., 5.90 miles: Schunne-
CotracllBupt.

pi.. li. «. Lmpre,
BRIDGES. for constructing approaches to 15th Ave. munk Constr. Co., Highland Mills, $45,,,.,.,-.. „„

Bridge N. W. over Lake Washington 291; St. Lawrence Constr. Co., Menands.
BIrmlnghsm, Als.—Bd. City Comrs. has '""" Arranged Geographically Canal. Bids for construction will be re- $46 147- S V Van Wagonen, Inc., Ron-

adopted ordinance, for construction of *Boston. Mass.—Contract for building celved about Feb. 6; estimated cost dout $46 666- De Graf & Hogeboom, Inc..
ssnltarr sewers In vicinity of East Wood- draw fender pier, fender guard and wharf $95,000. Kingston' $47 714
lawn and Gate City, approximately 54 at Broadway Bridge, over p't. Point Chan- Seattle Wa.h —s»e "Pavlno „„rt t}„»h Road 5641 'scliroon Lake-Tlconderoga.
miles; estlnated cost. $21,000; also for nel, awarded by Public Works Dept. and „ak?ne " ^"''•—»«« Paving and Road- p^^^

o
^^^^^ ^^ 5 gg ^i,gg. KeesevBle

Mnltarr sewers In vicinity of Enon Itidge. Mayor to W, H. rails & Son Co., East
"""""»

R0&6 Co., KeeseviUe, $54,693; Wm. Q
JJ3'!2?'"^*?.'y *«.'"'J*f\

e«tlmated cost. Boston, at $13,829. Spokane, Wash.—Construction of con- Fox, Saratoga Springs, $55,373; Jas. An-
$12,000. Julian Kendrlck. City Engr. WoooMcket, R. 1.—See "Paving and crete bridge at Nine Mile over Spokane derson. Menands, $58,164.

^Canton O—Z W Kei t DIr of Pub Hoadmaklng." River is contemplated by Bd. County Road 5540 Jay-Lake Placid, Part 1, Ks

.S«?S^,wHte;Sm?^crwai awarded on BallatonSp. N Y -Citizen. Dec 26
^'"""-

!?'' ^''••i/''-'M9'?il.''V,,^^'¥n^',%'^on6 Co

'

hid. opened Nov. „ for construction of ^ of.'^V?" o'EoAds^'Vor -n^'^^nXu^tton 0I Portland, Ore.-It is reported that the I'^il'trsbu'glf'$?4*3'39''''f A°'"cuTkmf Os-
maln sewer to sewage disiK>iwlt.lant. In

:, bridge at Morning KUl. Engineer, John -Southern Paclflc Ry. Co. (F. L. Burckhat- Ugo$"fi 145* .fas Anderson MeiJands.
.1 sections, to .I. F. Casey <^o., Pittsburgh, iiodgman, of Saratoga Springs ter, Dlv. Supt., Portland) wlU construct M6 -^'S

Anaerso .

f-i^q^lT 1^:^ 'i^uyp^ ,.C0b...kin,N V.-OgdenE,dredge.Town sTn^oV ?? f?°e'f?,5r otTSro*u\h^gT?de^ f/p^i l^%i!^iT'^J^^^^ -"-
.rr;:•r.;^^a'^x;Te^^'%"uit^'^.^'J^rr?^.; ;.;i'dge''?v'ir"a'.jte„rAiee?%a'°wiirbi Ts'^w^^'^

^"^^'""'-'^^ ^«""^'«<' '-'
^^''S;j'£"-^'iir'ki^li\praying for an injunction claiming irregu- nml.r supervision of Stsle Engineer, at Harrington, Howard & Ash, of Kansas Stevens LaL Placid $3 s:2: Beede Bros.,

lari-les In the bidding, but wrs overruled Albany. City, Mo., are completing pliins for the Keen" VaUp>^ f 3 932.'

kllitni markeJ Ihiii live the names of parties awarded contracts.



January 9, 1915 ENGINEERING RECORD
Road 1054 Alden Darieii Center, Gen-

esee Co., 3.88 miles: E. H. Brown,
Hempstead, $38,812; Lyden Contr. Cor.,
Albany, $38,919; Jas. Rossney, Buffalo,
J39,0B2; Atlanta Constr. Co., Atlanta,
$39,345.
Road 5538 Le Roy-Pavilion, Genesee

Co., 2.84 miles: Chilson & Gibson, Buf-
falo, $26,939; Michael L. Ryan, Cortland,
$27,524; Thos. F. Murray, Le Roy, $27,-
991; B. H. Brown, Hempstead, $28,093.
Road 766-767 Pittsford-Palmyra, Parts

1 and 2, Monroe Co., 7.12 miles: Newport
Constr. Co., Herkimer, $76,260; E. H.
Brown, Hempstead, $76,436; I. M. Luding-
ton Sons, Inc., Rochester, $77,410; Rib-
stlne-Holter Co.. Rochester, $78,513.
Road 1221 Carmel-Mohopac, Putnam

Co., 2.55 miles; Amos. D. Bridges Sons,
Hazardvllle, $37,097; John L. Hayes, Yon-
kers, $38,156; St. Lawrence Constr. Co.,
Albany, $38,409; De Graft & Hogeboom.
Inc., Kingston, $38,554.
Road 5536 Waddlngton-Massena, Part)

2, St. Lawrence Co., 8.35 miles: H. P.
Bnrgard, Fulton, $104,843: Jas. Anderson.
Menands, $107,204; Frank E. Gore, New
York, $108,146; R. B. Kennedy, Utica,
$109,245.
Road 5534 Ballston Spa-Scotch Church,

Part 1, Saratoga Co., 4.95 miles: Pehlan
& Sullivan, Utica, $52,528; John B.
Dower, Ballston Spa, $53,430; J. P. Scan-
Ion Constr. Co., Albany, $54,244; S. B.
Van Wagonen, Rondout, $56,344.
Road 5542 Ballston Spa-Scotch Church,

Part 2, Saratoga Co., 4.55 miles: Wm. G.
Fox, Saratoga. $39,656; Amos D. Bridges
Sons, Inc., Hazardvllle. Conn., $40,538;
Phelan & Sullivan. Utica. $40,925; D^
Graffe & Hogeboom. Inc., Kingston,
$41,463.
Road 986 Ftesterdale-Mongaup Valley,

Sullivan Co., 10.97 miles: Fulton Eng.
Co., Inc., Albany, $103,314; Wm. A. Mar-
tin, Poughkeepsie, $108,394; C. W. Tryon,
Boyntonville. $109,824; A. Vito Constr.
Co., Thompson, Conn., $112,117.
Road 5508 Old Post, Part 4, Ulster Co..

6. BO miles: Ruddy Saunders Constr. Co.,
Troy, $89,821; Blankfield & Donovan,
Kingston, $94,003; S. B. Van Wagonen,
Rondout, $94,997; Levenson Wrecking Co.,
Hoboken, N. J., $95,416.
Road 1224 Comstock-Fort Ann. Wash-

ington Co.. 5.33 miles; Wm. G. Fox,
Saratoga Springs, $39,941; Amos D.
Bridges Sons, Inc., Hazardvllle, Conn.,
144,279; Brady & Oltarsh Constr. Co.,
Inc., New York, $44,469; Wm, S. Mc-
lAchlin, White Hall, $45,184.

Bolivar, N. V.—The citizens voted to
pave about 1% miles streets: cost about
$30,000.

Buffalo. N, Y.—Common Council voted
to pave Beatrice and Henrietta Sts. with
asphalt; cost about $35,000.

#Long Island City, L. 1., N. Y.—Con-
tracts for paving awarded by Borough
President for paving as follows: Repay-
ing roadway and constructing pile and
timber bulkheads in Rockaway turnpike
from New York Ave. to Hook Creek, South
Jamaica, to Public Work Contr. Co.. Long
Island City, at $12,130; grading, curbing
and laying sidewalks In Hancock St . Long
Island City, to J. Dl Nlenna, at $10,543.

New York, N. Y.—Bids were opened
Dec. 23 at the office of the President
Bronx Boro. for street Improvements as
follows:
Regulating, grading, etc., Wallace Ave.,

from N. H. & H. R. R. to Bronxdale
Ave.—Lowest bidder: Burnslde Contr.
Co., 270 Burnslde Ave., as follows: 2300
cu. yds. earth excav., 15 cts. ; 200 cu. yds.
rock excav., $1; 17,000 cu. yds. fill, 35
cts.; 4500 lin. ft. new curb, 90 cts.; 22.320
sq. ft. concrete sidewalk, 16 cts.; 1160
q. ft. brldgestone, 50 cts.; 1400 cu. yds.
dry rubble masonry. $1.60; 25 cu. yds. rub-
ble masonry in mortar, $3; 25 cu. yds.
concrete. Class A, $8; 350 lin. ft. vitr.
pipe, 12 in. diam., $1; 325 lbs. structural
steel, 5 cts.; 1650 lbs. steel reinforcing
bars, 3 cts.; 25 sq. ft. woven wire rein-
forcement, 5 cts.; 2 type B inlets, $50; 3
manholes, $50; 10 cu. yds. brick masonry
$10; total, $17,833. Other bids: Pheoti
Contr. Co., $23,293; J. B. Malatesta. $20.-
488; Harris Rose Constr. Co., $24,422.
Regulating, grading, etc., Melville St.,

from West Farms Road to Morris Park
Ave.—Lowest bidder: Burnslde Contr. Co.,
as follows: 550 cu. yds. earth excav.. 5u
cts.; 750 cu. yds. rock excav., $1.50; 5700
cu. yds. fill. 25 cts.; 2200 lin. ft. new curb.
80 cts.; 9150 sq. ft. concrete sidewalk, 18
cts.; 476 cu. yds. dry rubble masonry,
$1.50; 10 cu. yds. brick masonry. $10;
total, $7,044.
Regulating, grading, etc., Allerton Ave.,

Bronx Park E. to White Plains Road.—
Lowest bidder: Nicholas DiMenna, as fol-
lows: 650 cu. yds. earth excav., 20 cts.;
use cu. yds. rock excav.. $1.60; 14,450 cu.
yds. mi, 38 cts.; 1400 lin. ft. new curb,
80 cts.: 6960 sq. ft. concrete sidewalk (one
course), 17 cts.; 4C0 sq. ft. brldgestone,
50 cts.; 80 ru. yds. dry rubble ma.sonry.
$2; 10 cu. yds. rubble masonry in mortar.
$6; 75 lin. ft vitr. pipe 18 in. diam.. $1;
3 M ft. timber, $10; 500 lin. ft. new guard
rail, 30 cts.; total, $10,439. Nex 3 lowest
bids: Handy Bros.. $10,529; American Real
Rstate Co., $10,532: Spedaro Contr. Co..
$11,927.
Regulating, grading, etc.. Van Huren St

from West Farms Road to Morris Park
.\ve.—Lowest bidder: I. F. Cavalluzza. at
$5,106.

Regulating, grading, etc., Merrill St.
from Rosedale Ave. to Beach Ave.—I^ow-
eat bidder: Nicholas Dl .Menna, at $5,566.

Regulating, grading, etc., Fillmore St.,
Morris Park Ave to Van Nest Ave.

—

Lowest bidder: Burnside Contr. Co., at
$5,741.
Regulating, grading, etc., Adams St.,

Morris Park Ave., to N. Y., N. H. & H.
R. R.—Lowest bidder: Nicholas Di Menna,
as follows: 2760 cu. yds. earth excav., $1;
6450 cu. yds. rock excav.. $1; 13,120 cu.
yds. fill. 6 cts.; 1700 lin. ft. new curb, 60
cts.; 2450 sq. ft. new bluestone flag, 24
cts.; 5580 sq. ft. concrete sidewalk, 12
cts.; 320 sq. ft. new brldgestone, 10 cts.;
2400 cu. yds. dry rubble masonry, $1.70;
55 cu. yds. Class A concrete, $10; 225 cu.
yds. Class B concrete, $1; 25 lin. ft. vitr.
pipe, 12-in., 1 ct.; IM. ft.' timber, $1; 400
lin. ft. guard rail, 20 cts.; 4500 lbs. steel
reinforcing bars, 3 cts.; 38 cu. yds. brick
masonry, $10; total, $17,758. Next 3 low-
est bids: M. Di Menna Constr. Co., $18,-
851; P. Di Menna Contr. Co., $19,396; J.

B. Malatesta. $20,777.
I^Bids desired until Jan. 13 by Pres.

Boro. Bronx, for paving, etc., portions of
15th Ave., E. 15th, West, 71st and several
other streets, in all 41,250 sq. yds. asphalt
pavement (5 years' maintenance), etc.

Syracuse, N. Y.—Lowest bid opened for
paving N. Crouse Ave. and N. Beech St.
submitted by Guy B. Dickinson, Kirk
Bldg., with sandstone, $35,296, and with
brick, $27,633.

y^Yonkers, N. Y,—Contract has been
awarded to Warren Bros., Boston, Mass.,
for paving Lawrence St., at $15,918.

Haddonfleld, N. J.—King's Highway is

to be paved In spring at cost of about
$45,000.

Mt. Holly, N. J.—The Burlington Coun-
ty Board Freeholders, at a recent Organ-
ization Meeting, adopted budget contain-
ing $75,000 for road maintenance and
$35,000 to build and repair bridges. Jas.
Logan, Co. Engs.

Greensburg, Pa.—Bids reported desired
until Jan. 11 by John S. Sell, County Con-
troller, for $250,000 road bonds.

Philadelphia, Pa.—Following are lowest
bids opened Dec. 28 by Dept. of Pub.
Works. Bureau of Highways (Wm. H.
Connell, Ch.); Asphalt pavt., including
6-in. concrete base. Barber Asphalt Pav-
ing Co., Land Title Bldg., average price
$1,625 per sq. yd.; total $48,393: and vitr.
block pavt.. Including 6-in. concrete base,
Estate of D. McMahon, P. O. Bldg., Uer-
mantown, average price $2,506 per sq. yd.;
total $11,858.

Wilkes- Barre, Pa.—City Council voted
to pave Jones, Dana, Lincoln, Beaumont
and Hoilenbeck Sts.
Council is considering an ordinance

providing for grading, curbing and paving
of Kinney. Church, Maple, Hancock ana
Charles Sts. and Emily Court.

Baltimore, Md.—Contract for paving
with sheet asphalt .61 mile on Cathedral
St., awarded by State Roads Comn. Dec.
29 to American Paving & Constr. Co.,
Philadelphia, Pa., at $22,778.
Among improvements contemplated by

Paving Comn. during present year Is pav-
ing with sheet asphalt and granite blocks
between car tracks of Eastern and Patter-
son Park Aves.

Maryland.—Bids desired until Jan. 19 by
State Roads Comn., Baltimore, for con-
structing State highways as follows:

Contr. G-8—Garrett County, macadam
or concrete road through Grantsville, .85
miles.

Contr. P-13—Prince Georges County,
macadam or concrete road. Meadows to
Camp Springs. 3.03 miles.
Contr. P-14—Macadam or concrete road

from Upper Marlboro to Hills Bridge, 2.45
miles.

Contr. Q-12—Queen Anne's County,
macadam or concrete road, town of
Churchill, .65 miles.
Contr. S. M.-9—St. Mary's County, from

Ridge to Confederate Monument, 3.58
miles 4-ln. gravel surfacing.

Alexandria, Va.—Bids desired until Jan.
22 by Chairman Bd. Awards, at the ofllce
of the Chief Clerk, Public Roads, U. S.
Dept. of Agriculture, Washington, D. 0.,
for constructing an experimental road on
Mount Vernon Ave., in Alexandria Coun-
ty, Va.. from the Military Road near Ar-
lington Cemetery, approx. 4.5 miles to the
corporate limits of the city of Alexandria.
-Vpprox. 29.000 cu. yds. excav., 7,050 cu.
yds. gravel base and 42.000 sq. yds. of
bituminous surfacing.

Richmond, Va.—Local press reports
state bids desired by State Highway
Comn.. Richmond, for improving Broad
St. road, commencing at city limits.

Aiken, S. C.—Lowest bid opened by
County Comrs. Dec. 18 for constructing
post road In Aiken County submitted by
Holley & Dyches, Aiken, at $11,500.

*Tampa, Fla.—Contracts for paving
2-mile road with brick between Knight's
Station and Plant City awarded by County
Comrs. to Southern Paving & Constr. Co..
Chattanooga, Tenn., at $37,750.

Tavares, Fla.—H. H. Duncan. Clerk
County Comrs.. writes that bids received
Dec. 31 for furnishing material and con-
structing a system of roadways in this
county were returned to bidders unopened:
new bids will be called for In about 60
days. Work will require approximately
144,793 cu. yds. excav.. 329.630 cu. yds. fill,

184,837 cu. yds. excess fill, over excav.;
1,147,610 sq. yds. pavt., 57 bridges to be
raised, etc. The J. B. McCrary Co.,
Rngrs., 8d Natl. Bank Bldg., Atlanta, Ga.

Effingham, Ala.—Citizens Effingham and
Douglas Township voted $15,000 bonds to
construct roads in Douglas Township.

Vernon, Ala.—Citizens voted Lamar
County $75,000 bonds for constructing
roads.

Harrlsburg, Miss.—Bids reported de-
.sired until Jan. 21 by Epley Constr. Co.
for $100,000 sidewalk Improvement bonds.

Louisiana—Bids desired until Jan. 30 at
office of State Highway Dept., New
Orleans Court Bldg. (Frank M. Kerr, Ch.
Engr.), New Orleans, for constructing
with gravel highways in Road Dist. No. 2,
East Baton Rouge Parish, a distance of
about 27 miles.

Johnson City, Tenn.—The 6th Road
Dist. of Tennessee has elected its road
commissioner and is now circulating peti-
tions for a bond Issue of $300,000 for good
roads. The district comprises Johnson
City and several civil districts. The bonds
will be issued in March.

Bowling Green, Ky.—M. H. Crump,
County Road Engr., writes this county
desires bids on one 10- ton gasoline or oil
road roller and one 60-40-hp. caterpillar
tractor.

Louisville, Ky,—Contract for improv-
ing Market St. awarded by Bd. Public
Wks. to Frank -G. Breslln at $76,000.
Street between car tracks and for
distance 2 feet on either side is to be
granite block, shoulders of street is to be
bituminous concrete and gutters of brick.

Mt. Gilead, O.—Bids desired until Jan.
29 by County Comrs. for constructing
Mosier-Gruber Rd., Canan Township,
about 2 miles in length; also Hunter Rd.
improvement, .75 mile in lengOi. C. O.
Higgins, Co. Aud.

Toledo, O.—Fassett St. Bridge is to be
paved with wood block by city at a cost
of $45,000.

Crown Point, ind.—Bids reported de-
sired until Jan. 11 by A. J. Swanson, Co.
Treas., for $29,500 highway bonds.

Lawrenceburg, Ind.—About $38,000 bonds
have been sold for constructing 3 miles
pike In Lawrenceburg Township.

New Albany, Ind.—Bids reported de-
sired until Jan. 28 by Bd. Pub. Wks.. for
paving with macadam Gait St., from Main
to Dewey Sts.

South Bend, Ind.—Bids reported desired
until Jan. 13 by F. Martin, Co. Treas., for
$21,500 road Improvement bonds.

VIncennes, Ind.—Contract for 29,000
sq. yds. asphalt pavement on 4th St.,
awarded by City to Premier Constr. Co.,
Indianapolis, at $52,079.

Flint, Mich.—Bids desired until Jan. 27
for approximately 110.000 sq. yds. of pave-
ments. The specifications include brick,
sheet asphalt, asphalt block, bltullthic and
creosoted wood block. Ezra C. Shoecraft,
City Engr.

Belleville, III.—City Council voted to
pave rock road to Edgemont, about 6
miles.

Mollne, III.—Council has passed ordi-
nances for paving as follows: 4th St.
Dist., brick 9610 sq. yds., alley bet. 22d
St. and 23d St., brick 415 sq. yds., and
8th St. from 12th Ave. south, 260 ft., con-
crete 936 sq. yds.

Clarlnda, la.—T. A. Wilson, City Busi-
ness Mgr., writes bids will probably be
received about Mar. 15 for paving Chest-
nut, Grant and Water Sts., about 27.000
sq. yds., with' concrete or asphalt con-
crete and 19,794 lin. ft. concrete curb. En-
gineer M. G. Hall, of Centervllle.

Mason City, la.—See "Water Works."

Ottumwa, la.—John T. Brady, City En-
gineer, writes bids will be opened Jan. 18
for the proposed paving, to include resur-
facing with brick 27,142 sq. yds. one
course, Portland cement fill, on founda-
tion between curb, and 13,342 sq. yds.
brick one course cement fill on 6 in Port-
land cement concrete, also 8,675 lin. ft.

Portland cement curb 6 x 20 in. and 1,988
lin. ft. 4 X 12 in. alley curb.

Kansas City, Kan.—Wm. Barclay, City
Engr., writes bids will not be received for
several months for 17,000 sq. yds. rock
asphalt pavement.

St. Louis, Mo.—We are informed by the
Bd. Public Improv. that the Central Park-
way ordinance will not be effective for
some time; it will probably take 2 years
for the condemnation proceedings.

Beaumont, Tex.—County Comrs. voted
lo issue $200,000 road bonds.

Belton, Tex.—Bids reported desired until
.Ian. 13 by Co. Comrs. for constructing
about 40 miles gravel road in Dist. No. 7.

VV. S. Shlpp, Co. Judge.

IHouston, Tex.—Contract about to be' let
for constructing Main St. Boule to Rice
Inst.; cost about $300,000. H. F. Mac-
Gregor and R. A. Welch said to be in-
terested.

Lavernia, Tex.—Citizens have voted to
issue $48,000 bonds for constructing roads
in Lavernia and Sutherland DIsts.

Mission, Tex.—ContracU about to be

let for about 18.000 lin. ft. cement side-

walks.

Pueblo, Colo.—D. P. Gaymon, City

Engr., writes this city is about to Improve
Mineral Palace Paving Dist.; work to in-

clude a sewer to cost $50,000; gravel

macadam paving, $57,000; curb and gut-

ter, $63,000, and excavation, $15,000.

Chehalls, Wash.-Bids desired until

Feb. 1 by County Commissioners for con-
structing one mile concrete highway to

cost $15,000. and about one mile road to

cost about $17,000.

Olympla, Wash.-It Is reported that

plans for improvements of state highways
in 1915 call for an expenditure of about
$2,000,000. Wm. R. Roy, Ch. Engr.

Seattle, Wash.—Plans submitted to Bd.
Pub. Wks. by City Engineer for brick

paving on Utah St., cost $297,896; grading
and curbing 44th Ave., cost $22,251; grad-
ing and curbing 32d Ave. N., cost about
$13,000.
Contract awarded by County Comn.

Dec. 29 for grading, graveling and build-

ing wooden bridge on 14th Ave. South to

W. W. Wilcox, Seattle, at $30,300.

Westport, Wash.—Contract awarded
by City Council for constructing concrete
pavements on number streets In business
section of city to Christensen & Pugh.
Hoquiam, at $9,153.

Eureka, Cal.—Bids reported desired un-
til Jan. 12 by Co. Bd. Superv. (Geo. W.
Cousins, Clk.) for $150,000 highway bonds

,*L08 Angeles, Cal.—Contracts for pav-
ing awarded as follows: 214,963 sq. n
asphalt pavement on Vermont Ave. be-
tween Alameda and Main St. and 219,766

sq. ft. on Vernon Ave. to Geo. H. Oswald,
O. T. Johnson Bldg.. at $38,017 and $48,525
respectively, for 106,100 sq. ft. asplvalt

pavements on Wilhardt St., to Falrchlld-
Gilmore-Wilton Co., Pacific Electric Bldg..

at $28,209, and 565,650 sq. ft. asphalt pave-
ment on Vermont Ave. between Melrose
and Los Fellz Ave. to Bryant & Austin.
1656 Compton Ave., at $127,764.
Lowest bid opened for macadam pave-

ment on Pass Ave. submitted by Chas. T.
Salata, 1544 3d St., Santa Monica, at
$23,456.
Contract has been awarded by Bd

Pub. Wks. (Horace B. Ferris, Secy.), for

furnishing machinery for Municipal
asphalt paving plant to Baker Iron Wks..
of Los Angeles, at $6,749.

Oakland, Cal.—City Council approved
plans and speciflcntions for improving
35th Ave. and 8th St.

Riverside, Cal.—Contract for 20.000
lin ft. concrete pavements on Route 3,

Corona to San Bernardino county line,

awarded to Oscar Ford. Riverside, at
$18,471.

San Francisco, Cal.—Contract for Im-
proving San Bruno Ave. from Steuben St
to Oakdale, awarded by Bd. Wks. to Fed-
eral Constr. Co., San Francisco, at $38,65!!

Tulare, Cal.—Lowest bid opened for
about 1'7 blocks asphalt pavement sub-
mitted by Federal Constr. Co., San Fran-
cisco, at $90,494.

Yuba City, Cal.—About $110,000 bonds
have been sold for constructing state
highway between Yuba City and Butte
(iounty line.

STREET CLEANING AND
GARBAGE DISPOSAL.

Items Arranged Geographically

Miami, Fla.—City Council reported to
have decided to construct garbage dis-
posal plant, from plans of John R. Bailey

:

cost about $16,000.

Lansing, Mich.—Bids reported desired
until Jan. 16 by John McClellan, City Clk..
for disposal of city's garbage.

Independence, Kan.—C. H. Kerr, Mayor,
writes that the proposed garbage crema-
tory will cost $5,000. No plans yet pre-
pared.

St. Louis, Mo.—Bids reported desired
until Jan. 19 by Bd. Pub. Service, for
sprinkling streets of city for year 1915
The streets are divided Into 40 districts.
Total probable cost $350,000.

Berlin, Ont.—A. H. Miller, City Clk.,
writes that contract has been awarded to
the Ideal Incinerator Co., Toronto, for
construction of an incinerator; cost re-
ported to be $14,000.

Toronto, Ont.—Bids desired until Feb.
16 by Chairman Bd. Control for furnishing
and installing furnaces and appurtenances
for refuse incinerating plant, advertised in
Engineering Record.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Pier—New Bedford, Mass.—Jas. J.
Canter. Asst. Engr., Bd. of Harbor and
Land Comrs., Boston, writes that contract
for constructing 2-story steel and con-
crete shed on a solid fill pier at New Bed-
ford has been awarded to Wm. H. Ellis &
Son Co.. Boston.

kltcms marked thus give the names (f parties awiided contracts.
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Dredging—Salem, Mass.—Bids were
opened Dec. SO by Ueut.-Col. W. E.
Craighill, Corps E:ngrs.. U. S. A.. Boston,
for dredging in Salem Harbor, Mass., as
follows: (Price per cu. yd. scow meas.):
Bay State Dredging Co., Ud., 247 Atlantic
Ave., Boston. S8 cts.; Eastern Dredging
Co., 17i Condor SL, E^ast Boston. S» cts.;
John H. Gerrlsh. 101 Tremont St.. Boston,
445 cts.

State Terminal—Albany, N. Y.—Bids
were opened by State Supt. Pub. Wlcs.
Dec 21 lor Terminal Contract 13. con-
structing a guard loclc, highway bridge
and cut-off dam at Schuyler\-llle, and 17
bids were received ranging from t42,7-t2
to 160.627. Four lowest bidders: Lou B.
Cleveland. Watertow^n, $42,742: Gruner &
Hallenbeck. Harriman, }48.23S: W. F.
Shields. .Albany, $48.S61; George Holler,
Albany. ISO.Ill. E^nglneer's estimate.
«S1.SC4.

River Improvement—Albany, N. Y.

—

The Common Council has passed ordi-
nance authorizing a bond issue of $175.-
000 for constructing plaza at foot of State
St. in connection with river front im-
provement work.

State Canal Work, Contract 28—Albany,
N. Y.—Bids desired until Feb. 2 bv State
Supt. Pub. Wks.. Albany, for Terminal
Contract 2S. constructing a harbor, dock-
wall and 2 breakwaters on Oneida L,ake.
at Cleveland. X. Y., advertised in Engi-
neering Record.

Canal Terminals—Long Island City. L.
I., N. Y.—Tk« State Canal Bd. at Albany
has authorized selection of sites for 3
barge canal terminals in Queens Boro.
as follows: One will be on East River,
just north of Queensboro Bridge: one on
Hallet's Cove at foot of Bway.. Astoria,
and the third will be on Flushing Bay.
Just west of Flushing Creek.

Dredging—New York. N. Y.—Bids de-
sired until Jan. 18 by Commissioner Docks
for Contr. 1443—Furnishing and dredging
in Boroughs Manhattan, Brooklyn, Bronx,
Queens and Richmond, about 330.000 £u.
yds. dredging. Total security $23,000.

River Diversion—North White Plains,
N. Y.—Lowest bid opened Dec. 18 by
Bronx Parkway Comn. (Jay Downer,
Engr,). 100 Bway.. New York, for Con-
tract 12 of Bronx River Diversion at
North White Plains, was submitted by
Tony Maraio. Tuckatoe: he bid for 900
eu. j'ds. rock excav. $1: 2800 cu. yds.
cxcav. other material 39 cts.: total, $1,-
>9Z.

Electric Hoist*—Philadelphia, Pa.—Bids
desired until Feb. 3 by Geo. W. Norris,
Dir. Dept. Wharves. Docks & Ferries. 555
Bourse BIdg.. Philadelphia, for electric
hoists for Southwark Piers in Delaware
River between Catharine and Christian
Sts., advertised in Engineering Record.

Dredging—Baltimore, Md.—Bids desired
until Jan. 20 by Bd. Awards care of City
Register's office for dredging main channel
of Lazaretto Light to the piers of Trans-
atlantic Liners, advertised In Engineer-
ing Record. O. P. Lackey, Harbor EIngr.,
City Han.

Dam—MlllvMIe, W. Va.—D. M. Swink. of
Winchester, Mgr. Northern Virginia
Power Co.. writes that a permit has been
asked from Public Service Comn. of West
Virginia to build a 21 -ft. concrete dam,
lOOO ft. long across Shenandoah River at
MlUvlIle. as an addition to the hydro-
electric pow^er plant.

Drainage — Orangeburg, s. C.—F. G.
Eaaon and D. F. Culbertson, representing
the Dept. of Drainage investigations. TJ.
K. DepL of Agriculture, has presented to
the State Dept. of Agriculture at Colum-
bia, 8. C, a report on the drainage for
the Cowcastle drainage district, in
Orangeburg County. The area of the
proposed district is 42,353 acres, or about
«S sq. miles. The disuict is about 18
miles long and averages about 3H miles
In width The primary outlet of the dis-
trict is Cowcastle swamp: estimated cost
of draining district Is $186,371.

Terminals — Jacksonville. Fla. — Capt.
Fred. Brure. Ch. Engr. Port Comrs., re-
ported to have been authorized to pre-
pare deflnile plana for proposed municipal
docks.

Jetty Work—St. Petersburg, Fla.—Fol-
lowing are the toUls of bids opened Dec.
30 by MaJ. W. B. I..adue. Corps Engrs.,
I'. 8. A.. Jacksonville, for furnishing
material and building stone Jetty at en-
trance to St. Petersburg Harbor: Ed-
wards Constr. Co., Tampa, $12,519 and
.Simona-Mayrant Co.. Charleston. S. C.
$12.*00.

Drainage—Oonzaies.La.—Official reports
state bids to l>e received by the Comrs.
of New River Drainage DisL. at Oonzales
until Feb. 4 call for excavating drainage
canal In said district, approximating
2.000.000 cu. yds. Specifications can be
obtained from C. C. Weber, Secy, of DIst.,
at Donal'lsonvllle.

Levee Work—New Orleans. La.—Bids
were opened Dec. 29 by MaJ. W. O. Caples,
Corps Engrs., U. 8. A.. New Orleans, for
constructing about 202,000 cu. yds. earth-
work in Lower Tensas Levee Dist., and
following are bids received: J. T. Van
Fossen. Ijike Providence. La., 101,000 cu.
yds. Bayou Vidal, l.'5.25 cts.: and RobL
Nicholson A Co.. T.,ake Providence. La.,
101,000 cu. yds. Dahlia Levee, 17.48 cts.

^Terminal Improvements and Ware-
houses—New Orleans, La.—Contract has
l>eeii awanled on bills opened i>ec. 14 by
Bd. Comrs,, port New Orleans. Suite 200,

New Orleans Court Bldg.. for construction
of compress No. 1, sorting sheds Nos. 1

and 2 power house, garage, office, ware-
houses J, K. G and H, and their appur-
tenances, to be located on east bank of
Mississippi River, between Napoleon Ave.
andSoniat St., from plans of Ford, Bacon
& Davis, 921 Canal St., to Jefferson
Constr. Co.. New Orleans, at the revised
bid of about $994,747. The Corrugated
Bar Co., of St. Louis, is reported to have
secured contract to supply the steel bars
and reinforcing work, at about $100,000.

Ditch—St. James, Minn.—Bids reported
desired until Jan. 12 at office of J. Jensen,
Co. Aud., SL James, for constructing
Judicial Ditch No. 8, Counties of Waton-
wan and Brown. Probable cost $8,528.

Drainage—St. Paul, Minn.—The State
Drainage Comn. has recommended to
State Legislature the drainage of uU.OOO
acres of swamps north of Roseau River.

Irrigation Work—Poison, Mont.—Fol-
lowing are totals of bids opened Dec. 22
by U. S. Reclamation Service, St. Igna-
tius, Mont., for construction of structures
on Pabla Laterals A and 31A and sub-
laterals (Schedules 1, 2 and 3): Two Mir-
acle Concrete Cor., Kalispell, $31,381; Wil-
son Bros., Poison, $45,070; A. L. Mark-
bus, Poison, $51,390; Municipal Constr.
Co., Helena, bid only on Schedules 1 and
i, a total of $21,123.

Jetty Work— Dallas, Tex.—Following
are the official bids as opened Dec! 12 by
MaJ. T. H. Jackson, Corps Engrs., U. S. A.,
for Jetty work at Sabine Pass, Tex.— (a)
foundation work, properly placed in work,
per ton of 2000 lbs.; (b) core stone, prop-
erly placed in the work, per ton of 2000
lbs.: (c) slope stone, properly placed in the
work, per ton of 2000 lbs.; (d) total: Chas.
cnarke & Co., Galveston, (a) $2.84, (b) and
(c) $2.86, $88,660; (d) $174,080; (a) and (b)
is for sandstone, (c) granite; Edw. Gillen
Dock, Dredge & Constr. Co., Racine, Wis.,
(a), (b) and (c) $3, (d) $183,000 (all gran-
ite); David M. Picton & Co., Galveston,
(a) and (b) $2.85, (c) $3.10, (d) $176,600
(all sandstone): Miller Eng. Co., Little
Rock, Ark., (a) $3.07, (b) $3.50, (e) $3.57,
(d) $198,970, and will furnish sandstone,
limestone, granite or other stone satis-
factory to contracting officer.

Irrigation—El Paso, Tex.—L. M. Law-
son, Project Mgr., Rio Grande Project,
V. S. Reclamation Service, EI Paso,
writes with regard to work on Mesilla
Diversion Dam; that this structure is
to be constructed by U. S. Reclamation
.Service by force account; total estimated
cost $120,000. Most of the construction
equipment has already been contracted
for; and bids will be called for soon to
furnish the special river and sluice gates
and operating machinery.

Drainage — Walla Walla, Wash. — Two
bids were recently opened by Comrs. of
Attalla Drainage Dlst. for constructing
drainage system, as follows: C. A. Broad,
Spokane, and H. L. Wilson. Walla Walla;
each bid approximately $48,000. Contract
not yet awarded.

Dredging—Los Angeles, Cal.—The Har-
bor Comn. reported to have decided to ask
for bids for dredging east channel to a
uniform depth of 35 ft.; cost about
$40,000.

irrigation—Oakdale, Cal,—Bids will be
opened about Feb. 10 by Oakdale Irriga-
tion Dist. for work In connection with said
District. Probable cost $400,000.

Pier—San Francisco, Cal.—Bids desired
by the Bd. of State Harbor Comrs., Ferry
Bldg., until Jan. 14 for constructing Pier
24 at foot of Harrison St., to be 127 ft.
wide and 800 fL long, to have depressed
track on one side connecting with belt
railroad: 1-story shed over pier. Jerome
Newman, Asst. State Engr.

Irrigation Work—Payson City, Utah.

—

Bids desired until Feb. 3 by U. S. Recla-
mation Service. Provo, Utah, for con-
struction of about 158,000 yds. of excav.,
7000 yds. concrete and other items, ad-
vertised in Engineering Record. Work is
located near Payson City, Utah, near San
Pedro. Los Angeles and Salt Lake R.R.
.and the Tintic Branch of Denver & Rio
.(Jrande R.R.

Irrigation Bonds — Boise, Idaho.—Bids
reported desired until Jan. 12 by Geo. R.
Proctor, Secy. Bd. Directors, Grand View
Irrigation DisL, for $67,000 bonds, issued
for purpose of constructing canal to
grade, building cement wasteways and
metal flumes, reinforcing and rebuilding
Grand View Irrigation Dlst. Diversion
across Bruneau River.

Pumping Units—Minidoka, Idaho—Bids
desired until Jan. 20 by U. S, Reclamation
Service, Los Angeles. (;al., (O. H. Ensign,
Ch. Electrical Engr.), for furnishing cen-
trifugal pumps and frame work for the
Boersch Lake Pumping Plant, Minidoka;
also same place until Jan. 25 for furnish-
ing electrical apparatus for the same
project.

Pumping Plant of Dry Dock, No. 1—
Panama.—Bids desired until Feb. 24 by
MaJ. F. C. Rogga, Corps Engrs., U. 8. A.,
General Purchasing Officer, Panama
Caiial, Washington. D. C, for pumping
plant of dry dock No. 1, Balboa Terminals,

according to Circular 891; also same time
and place for valves and accessories for

drv dock No. 1, Balbao Terminals. Cir-

cular 892.

ELECTRIC RAILWAYS.
Items Arranged Geographically

Haddonfield, N. J.—Plans being consid-
ered to build electric railway to connect
Haddonfield, Berlin and Gibbsboro. Frank
O. Stem, Berlin, said to be Interested.

New Castle, Del.—Plans being made by
Wilmington, New Castle & Delaware By.
Co. to install new roadbed on 5H miles of

company's lines. W. E. Myers, Gen.
Supt., New Castle.

Charlestown, W. Va.—About 18 miles

new track will be built by Charlestown-
Uunbar Traction Co. (E. W. Alexander,
Mgr., Charlestown) during 1915.

New Orleans, La.—Orleans-Kenner Ry.
Co. has received franchise from Council to
construct interurban railway between
New Orleans and Kenner.

Somerset, Ky.— Plans being considered
bv Kentucky Utilities Co. (Jas. Cline,

Somerset) for constructing an extension
between Somerset and Burnside, distance
7 miles.

Rochester, I nd.—United Public Service
Co. incorporated to build electric railway
in Rochester. Capital $250,000. Incor-
porators: John E. Beyer, Earl E. Beyer
and Chas. A. Davis.

Cannon Falls, Minn.—St. Paul Southern
Electric Co. (W. L. Sonntag, Gen. Mgr.,
St. Paul) will build electric railway be-
tween Cannon Falls, Zumbrota, Pine
Island and White Rock, in all 30 miles,
during 1915.

Ciarkston, Wash.—Franchise granted to

A. G. Nortz and associates by City Coun-
cil for constructing and operating electric
railway from I>ewiston to Ciarkston Bridge
through streets of Ciarkston. ,

Vancouver, Wash.—Application for a
charter has been made by Portland, Van-
couver & Northern Ry. Co. in Washington
to build electric line between Vancouver,
Wash., and Portland, Ore. Henry Crass,
Mayor of Vancouver, to be Pres., and Geo.
W. Ford, Secy.

San Francisco, Cal.—City Engineer is

preparing plans and specifications for con-
structing Churcli St. Municipal Ry. for
San Francisco Municipal Ry.

Uklah, Cai.—Preliminary arrangements
being made to construct electric railway
to connect Ukiah, Cold Creek, Uperlake
and Potter Valley. E. L. Cunningham
said to be interested.

Brigham City, Utah. — Ogden Rapid
Transit Co. plans to build 33-mile north-
ern terminus between Wellsville, Mendon,
Collinston, Deweyville, Honeyville, Gar-
land, Tremonton and Brigham City. P. D.
Kline, Gen. Mgr., Ogden.

Provo, Utah.—Salt Lake & Utah Ry. Co.
will build 18-mLle railway between Provo,
Sprlngville and Payson. W. C. Orem,
Gen. Mgr., Salt Lake City.

Ottawa, Ont.—During 1915 Morrisburg &
Ottawa Electric Ry. Co. (L. Von Lydon,
Ch. Engr., Ottawa) plans to build 50-mile
railway between Ottawa and Morrisburg.

Toronto, Ont.—During 1915 Toronto &
Suburban St. Ry. Co. (Geo. C. Royce, Gen.
Mgr.. W. Toronto) plans to build 40 miles
new track between Toronto and Guelph.

East Kildonan, Man.—Public Utilities
Comn. of East Kildonan is considering
plans for constructing electric railway be-
tween East Kildonan and Morse PI.

Regina, Sask.—About 1% miles new
track will be constructed during 1915 by
Regina Municipal Ry. Co. D. W. Hous-
ton, Supt., Regina.

RAILROADS.
Items Arranged Geographically

Jacksonville, Fla.—The Atlantic Harbor
R. R. Co. is reported formed, and will
apply for a charter Jan. 15 for the con-
struction of a railroad from Ft. George
Island and St. Johns River, northerly and
crossing Sister Creek, thence westerly to
a point located at or near Plummer, Duval
County, Florida; also a uanoh to extend
from main line to the northerly limits of
city of Jacksonville; total length of the
main and branch lines approximately 30
miles; it is also proposed to construct
terminals. Incorporators: Geo. J. Perc-
Ival, Atlantic City, N. J.; Francis B. Mc-
Garry, Jacksonville; W. M. Wright, St.
Augustine, and others.

Cincinnati, O.—Councilman Conner has
asked City Solicitor Schoenle to prepare
an ordinance providing for a $700,000 bond
issue, the city's share of cost of eliminat-
ing 26 grade crossings in Cumminsvllle by
elevating the railroad tracks for almost 2
miles; cost roughly estimated at $2,000,000.
of which the railroads would pay 65 per
cent and the city 35 per cent.

Youngatown, O.—The question of esti-
mating the Himrod Ave. crossing reported
under consideration. The work includes
the construction of a bridge; the latter

City Engineer estimates will cost about
.$500,000.

Milwaukee, Wis.—City Attorney Hoan
has received from the State Railroad
Comn. final order for elimination of the

, railroad tracks from streets along north-
western section of city. The work to be
finished bv Dec. 31, 1918, at an estimated
cost of $2,000,000, to be divided between
the Milwaukee R.R. Co., the city and the
Milwaukee Electric Ry. & Light Co.
Work includes viaducts over 35th. Vliet,
Galena, Lisbon Ave., Brown St. and
North Ave.

A^Hoquiam, Wash.—Contract reported
awarded to Hans Pederson. Madison Blk,,
Seattle, at about $25,000, for grading work
on line at Hoquiam, for the C. M. & P. S.
Ry. Co.

(^Tacoma, Wash,—Contract for filling

tunnel at Tacoma for the Union Pacific
Ry. Co. reported awarded to Grant. .Smith
& Co., Henry Bldg., Seattle, at about
$50,000.

Superior, Ariz.—The Hagma-Arizona R.
R. Co. reported incorporated, with a cap-
itial for $200,000 to construct a railroad
from the works of the Magma Copper Co.
at Superior to Queen Creek and Webster
Siding on the Arizona Eastern.

Melbourne, Australia.—See "Miscellane-
ous."

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Boston, Mass.—Bids desired by Chair-
man Bd. Trustees, Consumptives' Hos-
pital Dept., Boston, for general contract
for buildings on hospital grounds. River
St., Mattapan, as follows:
Until Jan. 20: -Addition to Men's Cot-

tage Ward.
Until Jan. 21: New Ward M.
Until Jan. 22: New Ward C.
Also separate bids same dates as above

for plumbing, ventilating and heating and
electric work for above buildings. Magm-
nis & Walsh, Archts., 100 Boylston St.;
Hoilis French & Allen Hubbard, Engrs.,
88 Pearl St.

Worcester, Mass.—All bids received re-
cently by Trus. Polytechnic Inst, for
erecting the gymnasium, were rejected as
being too high; plans are to be revised
and the same contractors asked to i'id

again. Prof. Arthur D. Butterfield, Secy.
Executive Com.

New Britain, Conn.—Bids desired by
Walter P. Crabtree, Archt., 272 Main St.,

until .Ian. 20, for the erection of a 2-

story fireproof vocational high school, sep-
arate bids to be received at the same lime
for ventilating, heating, plumbing and
electrical work; total cost, $150,000

Seymour, Conn.—Plans are being pre-
pared by Murphy & Dana, 331 Madison
Ave., New York, for the new library. W.
L. Ward, Pre.s. Library Bd.

Albany, N, Y.—The converting of the
Albany Penitentiary into a modern jafi

has been recommended to the Bd. of
Superv. Cost, $185,000.

Binghamton, N. Y.—Bids desired until
Jan. 21 by State Hospital Comn.. Albany,
for construction, heating, plumbing and
electric work for new building for chronic
patients; also new boiler stack, etc., at
Binghamton State Hospital, Binghamton.
Lewis F. Pilcher, State Archt., Albany.

Buffalo, N. Y,—Following are lowest of
bids received, Dec. 29, by Bd. Superv.
tor reconstructing the Erie County Jail:

Masonry, C. H. Everitt, $57,500; steel and
iron worli, Buffalo Structural Steel Co.,
$36,000; plumbing, Kelly & Kelly Contr.
Co., $11,500; removing old cells, etc., C.
F. Ernst, $51,389: all material and labor.
Van Dorn Iron Wks.. $107,316.
Bids desired until 11 a. m., Jan.

8, by Commissioner Pub. Wks., for
furnishing material and erecting a :;-

story, fireproof police station in Precinct
No. 2, S. Division and .Springs Sts.

Rochester, N. Y,—Following are lowest
bids received Dec. 22 by Bd. Educ. for
addition to School No. 26: Masonry, Peter
.T. Hauck, $27,793; carpentry, W. F. Maas,
$12,799: masonry and carpentry, A. W.
Hopeman & Sons, $42,150; plumbing, heat-
ing and ventilating. R. T. Ford Co., $11,-

642.

Belleville, N. J.—The Clerk Bd. Educ.
writes 20 bids were received Dec. 29 for
erecting the high school, but all were re-
jected, as they exceeded the appropria-
tion, which is $106,000. Lowest bidder
reported to be Aitoria Realty & Constr.
Co., New York, at $108,667.
New bids desired until Jan. 19 (read-

vertisement) by Bd. Educ. (J. J. Turner,
Clk.), for erecting above High School.
Chas. Granville Jones, Archt., 280 Bway.,
New York.

Hackettstown, N. J.—Bids reported de-
sired until .Tan. 21 by Bd. Educ. (W. W.
Taylor, Pres.) for erecting a 2-wing addi-
tion to school, 2 stories, 35 x 144 ft. each.
Probable cost $75,000, Wm. W. Rasmus-
sen, Archt,, 1133 Bway., New York.

Jersey City, N. J.—Bd, Freeholders It

Is reported will soon ask bids for erect-
ing a hospital addition at the Hudson
County Insane Asylum.

irltemt marked thus nivi. the names of parlies awarded contracts.
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^Newark, N. J.—Contract for erecting
the Ijath house on the East Side at Ham-
burg PI., reported awarded to Philip L.
.Mackinson. at $81,089.

F'ollowing bids have been recommended
for award for erecting the new wing
at the City Hospital: mason, concrete and
carpenter work, Wm. G. Sharwell & Co.

;

iron, etc., Chas. Goeller; sheet metal, etc.,
Wm. Schaefer, Inc.; heating, Jas. A.
Kelly; plumbing, Jaehnig & Peoples: total
cost, including architect's fee, $99,852.

Paterson, N. J.—Fred. Wentworth, 140
Market St., is preparing plans for a 2-story
brick building, 140 x 170 ft., for School
No. 10, to cost about $223,000. Lewis T.
Eden, 1 Madison Ave., New York, is heat-
ing engineer.

Lebanon, Pa.—Reported bids about to
be asked for erecting armory, 2 stories,
brick and stone, for the State of Penn-
sylvania, according to plans by Mc-
Cormick & French, Wilkes-Barre: cost
$50,000.

Muncy, Pa.—Site 2 miles west of heie
has been selected for the proposed State
Industrial Home for Women. Plans for
the buildings, which are to be on the cot-
tage plan, are to he prepared by Horace
A. Trumbauer, of Philadelphia. .lohn
Birkinbine, of Philadelphia Hydraulic and
Sewage Disposal Eng. Address State Bd.
Charities. Harrisburg.

Philadelphia, Pa.—Bids reported de-
sired until .Jan. 12 for erecting follow-
ing buildings according to plans by Philip
H. Johnson. Land Title Bldg. : Power
House for Home for Indigents at Holmes-
burg, cost $140,000; observation building
and nurses' home at 2d and Locust Sts.,
cost $185,000.
Reported Trus. of the Presbyterian Hos-

pital will erect at 39th and Filbert Sts. a
group of buildings consisting of 7 struc-
tures, costing $1,000,000.

York, Pa.—The almshouse to be erected
here by the Co. Comrs. is to consist of
administration building, chapel, nurses'
home, power house and outbuildings, and
is to cost $350,000. B. F. Willis, Archt..
West Market St., York.

Newark, Del.—Plans for the greater
Delaware College are to be prepared 1j

F^ank Miles Day, Philadelphia, Pa.

Wilmington, Del.—Contract for inte-
rior cut stone work in the Joint county
and municipal building, reported awarded
to Wm. Bradley Co., at $24,000.

Washington, D. C.—Bids desired until
.Ian. 27 by S. I. Kimball. Gen. Supt. U. S.
Life Saving Dept., Treas. Dept., Washing-
ton. D. C. for construction of a life saving
station boathoust and accessories at Point
of Woods. N. Y., advertised in Engineer-
ing Record.

Washington, D. C.—Plans for school
building and dormitories at the Stone-
wall Jackson Inst, are to be prepared by
Flournoy & Flournoy, Wilkins Bldg.,
Washington. Cost, $100,000.
Contract for erecting a fireproof gen-

eral storehouse at the Navy Yard, Wash-
ington, awarded to Geo. E. Wvne, Wash-
ington, at $161,700.

Jacksonville, Fla.—Reported lowest bid
received for erecting the criminal court
building and the Jail and Jailer's residence
was submitted by W. P. Richardson &
Co., Jacksonville, at $185,000; this com-
pany also submitted the lowest bid for
court house at $164,000.

Ashevllle, N. C.—Contract for erecting
addition to Alission Hospital (bids opened
Dec. 15) has been awarded to Longesh &
Tessier Co., of Greensboro; probable cost,
$50,000. W. H. Lord, Archt., Asheville.

Canton, Miss.—Following are four low-
est bidders on bids opened Dec. 22 by
Superv. Arrht., Washington, D. C., for
constructing C. S. Post Offlce at Canton

—

(a) limestone, (b) sandstone: W. H. Fis-
sell & Co., New York, (a) $40,300, (b)
$42,300; Algernon Blair. Montgomery, Ala.,
(a) $39,475, (h) $i0,000; J. L. Crouse,
Greensboro, N. C, (a) $39,778, (b) $40,778;
Mayben & Fruechtel, Gadsden, Ala., (a)
$39,467, (h) $40,775.

Jellico, Tenn.—Contract for erecting
U. S. Post OfTice awarded to W. H. Fis-
sell & Co., New York, N. Y., at $59,700,
using limestone.

Mlddlesboro, Ky.—Following are four
lowest bidders on bids opened Dec. 23 by
Superv. Archt., Washington, D. C. for
constructing I". S. Post Offlce using lime-
stone (bids were also submitted on other
kinds of stone): John (i. Unkefer & Co.,
Minerva, O., J62.840: Wm. Evcrly, In-
dianapolis, $66,747: W. H. Fissell & Co.,
.New York, N. Y., $67,450; Geo. W. Stiles
Constr. Co., Chicago, III., $67,474.

Canton. O.—Geo. F. Hammond, Cleve-
land, has b*'en selected as the architect
for the new high school, which is to cost
$2(111,000. .\. C. Lane, Clk. Bd. Educ.

Champion, O.—Bids desired bv F. R.
Boyd. Clk. Bd. Kduc. until Mar. 1 for
erection of a 2-story and basement fire-
proof, brick, tile and concrete school. 63 x
75 ft., to cost $25,000. Kling & Zenk,
Ar'hts.. Youngstown.

Chlllicothe, O.—Bd. Educ. is about to
employ an architect for the new school.

Cleveland, O.—Contract for erecting
6-story hospital has been awarded to C.
A. Carson Co., Cleveland. Walker &
Weeks. Archts.. Cleveland.

Co. Comrs. have decided to erect a
Juvenile detention home costing $65,000.

East Cleveland, O.—Meade & Hamilton,
Garfield Bldg., Cleveland, have been en-
gaged by Libraiy Bd. to prepare plans for
a 1-story brick library costing $55,000, to
be erected on Euclid Ave.

Waldo, O.—Bids reported desired until
Jan. 16 by Bd. Educ, Waldo Township
(H. O. Donithen, Pres. ) for erecting brick
and stone school. Howard & Merriam,
Archts., 8 E. Broad St., Columbus.

Wllloughby, O.—School bonds amount-
ing to $85,000 have been sold.

Detroit, Mich.—Contract for altera-
tions and extensions to the.U. S. Post
Offlce and Custom House awarded by
Superv. Archt., Washington, D. C., to
John Finn & Son, Detroit, at $49,500.

Detroit, Mich.—Contract for excavat-
ing and foundation for the new public
library awarded to Irwin & Leighton,
Philadelphia, Pa., at $61,600.

Marquette, Mich.—Contract for erect-
ing 1'. S. Post Office awarded to Defold
& Co., Pittsburgh, Pa.

Munlsing, Mich.—Plans being: prepared
by Charlton & Kuenzli, Munising, and
Milwaukee, Wis., for a school to erected
here, to be 3 stories, brick and stone, .and
cost $75,000.

Menomonle, Wis.—General contract
for erecting domestic science building at
the Stout Univ. awarded to Madsen Bros..
MinneapoUs, Minn., at $147,742.

Oshkosh, Wis.—Wm. Hittle, Secy. State
Bd. Regents, Madison, writes bids will
not lie received for one or two months
for the proposed new buildings at the
Oshkosh Normal School: cost about $100,-
000. Archts., Van Ryn & DeGelleke,
Milwaukee.
WhItevKater, Wis.—Plans will be opened

Jan. 16 for a gymnasium for the Normal
School. Archts., Van Ryn & DeGelleke,
Milwaukee.

Pella, la.—Bids will probably he received
In February for the proposed high school:
it will be 2 stories, of brick and stone,
.semi-flreproof. and cost about $40,000.
Jas. S. Cox. Archt., Estherville.

Mandan, N. D.—Contract for erecting
U. .S. Post Offlce reported awarded to Geo.
W. Stiles Constr. Co., Chicago, at $47,245.

Atchison, Kan.—Bids reported desired
until Jan. 15, for erecting Martin School,
2-story. Probable cost. $50,000. Saylor
& Seddon. Archts., Gumbel Bldg., Kansas
City. Mo.

Independence, Kan.—Competitive plans
will be received until Jan. 12 by City
Clerk for a city hall to cost $38,000.

Lincoln, Neb.—Bids desired until Feb.
18 by Supervising Architect, Washington,
D. C., for constructing an extension to
U. S. Post Offlce at Lincoln.

Miles City, Mont.—Bids desired until
Feb. 27 Ijy Supervising Architect, Wash-
ington, D. C, for construction, complete
(including mechanical equipment, lighting
fixtures and approaches*, of U. S. Post
Office, Miles City.

Paris, Tex.—Citizens voted Dec. 29 to
issue $100,000 bonds for erecting school.
E. H. McCustion. Mayor.

San Antonio, Tex.—Bids desired until
Feb. 4 by Constructing Quarter Master,
Ft. Sam Houston, for constructing bar-
racks, lavatory and stable, including
plumbing for pack train at old target
range, about 4 miles northeast of San
Antonio.

Lawton, Okla.—Bids desired until Mar.
G by Supervising Architect, Washington.
D. C. for construction, complete (includ-
ing mechanical equipment, except elevator
and approaches), of U. S. Post Offlce and
Court House at Lawton.

Socorro, N. M.—Bids reported desired
until Jan. 26 by A. C. Torres, President
Bd. Regents, School of Mines, for con-
crete foundation for Mining and Metal-
lurgical building: also brick superstruc-
ture and windows, woodwork, etc.

Spokane, Wash.—Lowest bids received
for erecting the brick and semi-fireproof
county tuberculosis hospital were sub-
mitted as follows: General contract, J. E.
Cunningham, at $45,187: heating, Blair
Meagher Co., $10,075; plumbing. Standard
Plumb. & Htg. Co., $6,846.

Pendleton. Ore.—Plans completed for
the IJ. S. Post Offlce, which is to cost
$122,000, and it is reported bids will be
asked in February by Superv. Archt,,
Washington, D. C, for the construction of
the t>uilding.

Fresno, Cal.—Bids desired until Feb. 1

by \V. F. McClure. State Engr., Sacra-
mento, for erecting main building, gym-
nasium and boiler house of Fresno State
Normal School. Bids desired for ma.sonry,
structural steel and iron, carpentry, metal
furring, sheet metal and roofing, orna-
mental iron work, marble and tile work
and electric wiring; also plumbing, sew-
ers, gas fitting, vacuum cleaning system.
steam heating and fitting and indirect
heating and ventilating system: also boiler
plant equipment of building, to be known
ns gymnasium and boiler house.

Palo Alto, Cal.—Reported Allison &
Allison. I.,os Angeles, have been selected
as architects for the polytechnic high
school to consist of a group of 4 build-
ings, brick and hollow tile terra cotta,
and cost $150,000.

Puente, Cal.—Bonds in the sum of
$65,000 have been voted for the construc-
tion of a high school.

Rio Vista, Cal.—Plans completed by H.
C. Smith, Humboldt Bank Bldg., San
Francisco, for the two 2-story schools,
concrete construction, to be erected at a
cost of $60,000 each.

San Francisco, Cal.—Lowest bid received
by Bd. Works for constructing a garage
and pathological building at the San Fran-
cisco Hospital submitted by Jas. L. Mc-
Laughlin at $78,900.

San Pedro, Cal.—S. A. Jubb, of San
Pedro, Asst. Eng. of Los Angeles Harbor
Comm. writes that proposed municipal
warehouse will be fireproof, of concrete,
6 stories high, and cost $350,000; to be
built with elevators, hoists, electric light
and sprinkler systems.

Winters, Cal.—Citizens voted In favor
of issuing $50,000 bonds for erecting a
Joint high school.

Tucson, Ariz.—Citizens Dec. 14 voted
in favor of issuing $50,000 bonds to erect
a city hall.

Logan. Utah.—Contracts for erecting
Utah Agricultural College building have
been awarded as follows: General con-
tract, to Hyde & Thompson Bldg. Co.,
Logan, at $39,492; heating, plumbing and
ventilating, to F, W, Spencer Plumb. Co.,
Salt Lake City, at $7,888. John L. Co-
burn, Secy. Bd. Trus.

The Pas, Man.—School Dist. No. 1635
will erect a 2-story brick school, to cost
$40,000 to $50,000. David Clapp, Secy.-
"Treas.

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston, Mass.—Lester H. Stanley, In-
tends erecting on Albany St. a 6-story
mercantile building of brick and stone.

Springfield, Mass.—Contract for alter-
ations in the building of the Smith &
Murray Co., at Main and Court Sts.,

awarded to E. J. Pinney, at a cost of
$125,000. B. H. Seaburj', Archt., Spring-
field.

West Barrlngton, R. I.—A 2-story, 40 x
130 ft. storeroom Is to be erected for the
A. Bannon Corporation.

Brooklyn. N. Y.—Plans have been com-
pleted by Gronenberg & Leuchtag, 303 5th
Ave.. New York, for two 4-story apart-
ment houses, to be erected by the Ben-
sonhurst Improv. Co.. at Crospey and 21st
Aves., to cost $100,000.
Plans being prepared by Shampan &

Shampan, 772 Bway., for 5-story apart-
ment house to be erected on 68tb St. and
4th Ave, for the Boyd Realty Co. at a cost
of $80,000.

Cooperstown, N. Y.—Reported Delaware
& Hudson R. R. (Jas. MacMartin, Ch,
Engr., Albany) intends erecting a station
here costing $60,000.

Long Beach, L. I., N. Y.—Preliminary
plans are being prepared by Kirby *
Petit, 103 Park Ave., New York, for a 7 or
8-story brick and stone semi-fireproof
hotel which it is proposed erecting on the
boardwalk.

New York, N. Y.—Contract for erect-

ing the Y. M. C. A. Building on 3d St..

east of the Bowery, for the Bowery
Branclj awarded to Geo. A. Fuller Co..

Ill Broadway. Building is to be 7-story
of reinforced concrete construction; Jack-
son, Rosecrans & Waterbury, Archts,, 1328
Broadway.
Trus. of the Cathedral of St. John the

Divine havfe signed contracts with Cram &
Ferguson, of Boston. Mass., for construc-
tion plans and designs for the cathedral
nave, the entire cost to be $1,000,000. The
nave is to be 170 ft. high. 240 ft. long and
constructed of Peekskill granite.

Camden, N. J.—Reported steps are be-
ing taken to rebuild the terminal which
was destroyed by fire Jan. 3.

Hoboken, N. J.—Reported Odd Fellows
Hall, which was recently destroyed by
fire, is to be rebuilt.

Johnstown, Pa.—Kenneth Murchison.
101 Park Ave., New York, reported archi-

tect for passenger station and shelter
sheds to be erected in this city by the
Pennsylvania R.R. ; brick and stone and
structural steel. Contract for heating
system In said building awarded to Meyer
& Bassett. 101 Park Ave.. New York.

New Castle, Pa.—Bids desired about
Feb. 15 for the erection of a 3-story IMa-
sonic temple. 50 x 115 ft., from plans of

C. C. & A. L. Thayer, of New Castle.

Philadelphia, Pa.—Revised plans about
completed by B. J. Medoff & Son, 524

Walnut St.. for a 1-story brick and stone
theater and store hulldlng to be erected
for the .los. Fisher Co.. 720 Sansom St., at

31st and Wilt Sts.: cost $50,000.

Sharon, Pa.—Plans being prepared by
F. E. Clepper & Co., Youngstown. O., for

a 2-storv brick, steel and concrete store
and offl.ce building for the Sharon Com-
mercial Arcade Co. Cost, $100,000.

Wllkesbarre, Pa.—Revised plan«! com-
pleted by Fulton & Butler, West Main St.,

Ilniontown, for a 2-story stone chinch to
be erected for the St. ,Iohn's Lutheran
Church at a cost of $50,000.

Washington, D. C.—Plana are being
prepared by Hunter & Bell. 1421 H St.
N. W., for a 7-story apartment house to
be erected at Connectiiut and Wyoming
Aves., to cost $400,000.

Wilmington, Del.—Bids desired by John
J. Kennedy, .\rcht.. Ford Bldg., Wilming-
ton, until Mar. 25 for the erection of a
4-8tory brick and terra cotta building
50 X 100 ft. for the Knights of Columbus;
cost, $40,000.

Norfolk, Va.—Plans have been prepared
by Rossell Edw. Mitchell, Dickson Bldg.,
and F. Nelson Wilcox, for an 11 -story
stone and terra cotta apartment house to
be erected on Dundaft St. and Fairfax
Ave., at a cost Including site of $275,000.
Plans are being prepared by Neff &

Thompson. Seaboard Bank Bldg., for a
block of 1 -story firei>roof store buildings
to be erected on Granby and Bate Sts. at
a cost, including site, of $200,000. Hlggins
l*and Corporation, owners.

Columbia, S. C—A Y. M. C. A. building
<:ostiiig $75,000 is to be erected at Clemson
College.

Spartanburg, S. C.—Contract for
ereciing the building for the First Natl.
Bank on Magnolia St. and Morgan Sq.
awarded to Willard Boggs & Co., Spar-
tanburg; cost, about $60,000.

Louisville, Ky.—Plans are to be pre-
pared by Ward & Glossop, Paul Jones
Bldg., for a i-story bank building, to be
erected at 5th and Jefferson Sts.

Cleveland, O.—The West Ninth Street
Terminal Co., in which Geo, T, Bishop,
1000 Schofleld Bldg., is interested, will
soon take steps to erect the 8 and 12-

story freight terminal warehouse at W.
9th St. and Main Ave.; cost $4,000,000.
A refrigerating system is to be installed
and 11 tracks; the building is to be used
by the Big Four and the Lake Shore
Railroads.

Cleveland, O.—General contract for
erecting 6-story, light, manufacturing
building at 310 Lakeside Ave. awarded to
Masters & Mullens Co., Rose Bldg., by the
Cio'wn Land Co., owners. Forest City
Eng. Co., Hippodrome Bldg., Archts.

I ronton, O.—Howard & Merriam, Colum-
bus, are architects for hotel to be erected
lieie at a cost of $200,000.

Wellsvllle, O.—Bids reported desired un-
til Jan. 16 by M. E. Church (Rev. Edw. A.
Jester, Pastor) for erecting 1 -story, base-
ment and sub-basement, 60 x 114 ft., edi-
fice at Main and 5th Sts. S. R. Badgley,
.Archt., 6108 Euclid Ave., Cleveland.

Rochester, Ind.—Randolph Sperling, re-
ported to be planning erecting a hotel in

this city to cost $100,000.

Saginaw, Mich.—Reported Saginaw Hip-
podrome Co. incorporated with capital of

$1.50,000 and intends erecting a theatre.
Edmund Schram. of Saginaw, Resident
Mgr.

Jollet, III.—Plans being prepared by R.

H. Hoen, Room 417, Joliet Natl. Bank
Bldg., Joliet, for a 7-story building with
roof garden, 66 x 150 ft., of Bedford stone,
steel, brick and concrete, to be erected by
Paul Revere Lodge Knights of Pythias;
cost $200,000. Bids for construction will

be received about Mar. 15.

Sioux City, la.—The Elks are reported
to be planning the erection of a club house
costing $75,000.

Austin, Tex.—First Methodist Church
plans erection of new edifice on present
site, to be of either brick or stone and
cost $100,000.

Houston, Tex.—Mrs. Pauline Wolft will
erect a fireproof building on Main St.,

to be known as the Sterne Bldg., and to
cost $60,000.

Seattle, Wash,—A 4-story 60 x 120 ft.

leinforced concrete garage and salesroom
is to he erected at 11th Ave. and E. Pine
St. bv Manning & Morris, Christie Bldg.;
cost. $60,000.
(jontract for erecting first unit of the

studio and administration building for the
Puget Sound Film Developing Co., at
Renton Junction, awarded to S. G.
Coombs, Arcade Annex. Warren H. Mil-
ner. Arcade Bldg., Archt. First unit is to
cost $100,000, and building complete
$350,000.

Walla Walla, Wash.—Plans are to be
prepared by Geo. H. Purvis, Seattle, for a
theatre to he erected for A. W. Eiler,
Manager of the Bijou Theatre, and which
is to cost $75,000.
Clarence Crews. Mgr. Dime Theater, in-

tends erecting a theater costing $50,000.

Beverly Hills, Cal.—Plans are being
prepared by Hunt & Burns, Los Angeles,
for a residence to be erected for Henry
D. Lombard, at a cost of $50,000.

Sacramento, Cal.—Plans prepared by C.
C. Cuff, Ochsner Bldg., for a 7-story busi-
ness building to be erected on K St.;
cost. $150,000.
Plans prepared by E. C. Hemmings,

Diepenbrock Bldg., for an 8-story offlce

building, costing $150,000. Preliminary
plans have been prepared by the same
architect for a store and offlce building
on J St. to cost $100,000,

Toronto, Ont.—Bids desired until Jan.
15 (extension of date from Dec. 29) by
H. P. Knowies, Archt.. 1170 Broadway,
New Y^ork City, and Burke, Horwood &
White, Archts., Ryrie Bldg., Toronto, for
erecting a Masonic Temple.

•kltems marked thus give the names of parties awarded contracts.
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Vancouver. B. C—W. F. Gardiner, J47
Pender St. W.. is preparing plans lor a
bank buUding for the Canadian Banic of
Oomnwrce: cost reported to b« about
rrs.00*.

NEW INDUSTRIAL PLANTS.
Ste *itc -Phvmit BmiUiugs."
Ittmt Arrangti GngnpkieaUy

*Sal«in, MaM . Contract for erecting
addition to weave sheds of the plant of
the Naumkeas Cotton Co., awarded to
Wrta T. Ley & Co.. SprinKfleld, to b« of
reinforced concrete construction, cost is
rsported at $400,000.

Worcester, Mass.—The Slills Woven
Cartridge Belt Co., 70 Webster St.. in-
tends erecting an addition to their plain.
ooetlBg tSS.OOO.

Buflalo, N. Y.—A SS X 147 ft. steel store-
house is to be erected at the Atlas plant
of the Standard Oil Co.. Elk St. and Buf-
Calo Creek R.R. H. P. Chamberlain, Pres.
'^Contract reported awarded to Turner

Conatr. Co , by Robertson CaUract Elec-
tric Co., for erecting 4-story reinforced
concrete s^op and factory building, 40 x
lis ft., at'S. Elmwood Ave. and W. Mo-
hawk St.
Lawler Iron ^Ics., recently incorporated,

reported to have purchased the foundry
and abop formerly owned by Rivervlew
Bronse Co. and will equip same for manu-
facture of gray iron castings. Jaa. J.
Lawler, Pres., 30 Gull St.
The Buffalo Lounge Co. will erect a

4-8tory addition to the factory at Ham-
burgh St. and Erie R.R. Henry J. Jacobs,
Preo.
Plans being prepared by Monarch Eng.

Co., Chamber of Commerce BIdg., for
gndn elevator of 1.000,000 cu. ft. ca-
pacity, to be erected on Buffalo River and
K. T. Central R. R. for the Eastern Grain
MiU * Elevator Co. Building Is to be of
reinforced concrete with structural steel
head bouse. NIsbett Grammar, Marine
Natl Bank Bldg.. Pres.

Camden, N, Y.—Plans being completed
for plant which the Hydraulic Turbine
Corp. intends erecting, to consist of a
I-stor>- building. 300 x 50 ft., with an "L"
300 X 50 fu: estimated cost $200,000. Rus-
sell S. Johnson, Pres.. City Bank BIdg.,
tTtloa.

Endlcott, N. Y.—Plans being prepared
for a warehouse. 100 x ZOO ft., 3 stories, to
be erected at the plant of the Endlcott
Johnson Co. early next spring.

Mariners Harbor, S. i., N. Y.—Reported
Mexican Petroleum Co., Inc., represented
by Fredk. R. Kellogg. 52 Bway., New
Tork, has prelln)lnar>' plans under way
for a flreproof oil plant of reinforced con-
crete construction to be erected here at a
oost of approximately $l..'iOO,000. It is ex-
pected that operation will be undertaken
by next June.

Pouqhkeepsle, N. Y.—Plans being pre-
pared l>y W. J. Beardsley, 47 Market St..
for 2-story. 140 x 1»1 ft. steel and brick
factory, to be erected by Smith Bros, for
tbe manufacture of gum and cough drops;
also for a 2-story steel and brick candy
factory. Total cost, $140,000.

^Rochester, N. Y.—General contract to
erect a machine shop, 48 x 110 ft., on
Elser Terrace for Eisler Mfg. Co., 109
Haught St., awarded to S. Schwartz.

Camden, N. J.—Plans being prepared by
Wm. Steel A Co., Philadelphia, Pa., for a
t-story, 250 x 600 ft. factory and a ware-
bouse. MO z <40 ft. brick and reinforced
concrete, to be erected for the Campbell
Soup Co., Camden.

Bristol, Pa.—Plans prepared by Hea-
eock A Hokanson, Bailey BIdg., Philadel-
phia, for a 2-stonr brick, steel and rein-
forced concrete power house and coal
storage building to he erected at the plant
of tbe W. H. Grundy Co.

Philadelphia, Pa.—Bids are being re-
ceived by Peu'-kert & Wunder. Archts.
A Engni., 310 Chestnut St.. for erecting a
t-story engine room boiler house and
power plant on 3d St., south of Norrls.
for the Norris Market Ice Mfg. * Cold
Storage Co. Building to be 38 x 80 ft.,

steel brick and concrete and flreproof con-
struction.

Ashevllle, N. C.—Plans are being pre-
pared by Lockwood, Greene A Co., l.'iSO

Healey BIdg., Atlanta, Ga., for a ware-
house, to be erected for the French Broad
Mfg. Co.

Birmingham, Ala.—Reported that Jef-
ferson Mosaic Flooring A Roofing Tile Co.
contemplates erecting a plant here. MaJ.
W. F. TebbetU, of Mobile, President of
the National Mosaic Flooring A Roofing
Tile Co., is Interested.

Johnson City, Tenn.—The HIce Mfg.
Co. intends rebuilding plant recently de-
stroyed by fire: cost of new plant, $60,000.

^Chicago, III.—Contract for erecting for
armour Grain Co., in South Chicago, a
•<ictlonal elevator reported awarded to
Stewart Constr. Co., Chicago.

St. Paul, Minn.—Reported Equity Co-
operative Exchange of Minneapolis in-
tends removing to this <-lty and will erect
a flour mill.

Great Falls, Mont.—Amalgamated Cop-
per Co. (J. D. Ryan. Pres.) reported to be
pUnn.ng the erection of a copper refinery
here.

Galveston, Tex.—Plans being prepared
for a 3-story addition to the plant of the
Galveston Ice & Cold Storage Co. and
which is to be of brick and cost $50,000.

Galveston, Tex.—Santa Fe R. R. (C. F.

W. Felt, Ch. Engr. of System, Chicago,
111.) reported to be planning erection of

an elevator.

PInos Altos, N. M.—Stauber & Wright,
lessees of the Savannah Copper Co., re-

ported to be planning the erection of a

mill for the treatment of ore, costing $25,-

000.

Tacoma, Wash.—Dennett Milling Co.,

2936 S. -Mnsworth Ave., will erect an ad-
dition to the flour mill costing $25,000.

Wenatchee, Wash.—Wm. Turner, it is

reported, plans erecting a warehouse and
cold storage plant here costing $300,000.

Portland, Ore.—Reported plans have
been prepared by J. G. Kelly, Chamber of
Commerce BMr.. for a plant for the manu-
facture of products to be made by ab-
stracting minerals from Lake Summer and
Albert, which the Jason Moore Co. In-

tends erecting here. Shepherd & Brock,
Attorneys, Yeon BIdg., represent the com-
pany.

St. Johns, Ore.—Western Cooperage Co.,
Portland, Ore., Intends lerectlng a manu-
facturing plant according to plans by L.
R. Bailey, St. Johns.

San Francisco, Gal.-Seattle Brewing &
Malting Co., Seattle, Wash., reported to
be planning erecting a brewery here.

railways, to consist of 3300 tons 100-lb,

steel rails, 232 tons steel fishplates and
1000 corrugated signal lenses. For further
Information address Dept. Trade and
Commerce, Ottawa, Ont. D. H. Ross,
Commissioner, Melbourne.

Proposals
For Proposals Advertised see Page 46

WATERWORKS.
Bids See Eng.
Close. Record.

.Ian. 11. Uisiributing System, New
Boston, O Dec. 26

Adv. Dec. 26.
Jan. 14. Wood Stave Pipe, Mon-

trose, Colo Jan. 9

Jan. 15. System, Kensington, Md. Dec. 1>

Adv. Dec. 19, 26.

Jan. 15. Exten, to System, Clear-
water, Fla Jan. 2

Jan. 18. Pumps, Etc., Lamed,
Kan Deo. It

Jan. 18. Pump, Tarpon Springs,
Fla Jan. 9

Jan. 18. Pipe, Etc., Glendora, Cal. Jan. 9
Jan. 18. E q u 1 prfient, Winnipeg,

Man Jan. 2

Jan. 19. Mains, Shaker Heights, O. Dec. 26
Jan. 20. Pumping Units, Phoenix,

Ariz Jan. 9

Jan. 29. Exten slons, Columbia,
S. C Jan. 9
Adv. Jan. 9.

MISCELLANEOUS.
Stt alto "Hydrautic Conslruction and Rivf SEWERAGE AND SEWAGE

ImpTovtmtntt." DISPOSAL.
Hems Arrangtd Geognphicalty ,...,, ,., ,, V n

Jan. 11. Kalamazoo, Mich Jan. 9

Conduit— Boston, Mass.—Commissioner Adv. Jan. 9.

of Pub. Wks. is considering construction jan. 12. Sect. 18 (Northerly Por-
of a concrete conduit for improvement of tlim), Newark, N. J Nov. 21
Faneuil Valley brook, 7 ft. and 2 ft. 6 In. Adv. Dec. 19 to Jan. 2.

diam., and a sanitary sewer of 12-ln. Jan. 12. Buffalo, N. Y ...Jan. 9
earthen pipe and 7 catchbasins In Faneuil Jan. 15. Kensington, Md Dec. 12
and Oakland Ste., Brighton: estimated Adv. Dec. 19, 26.
cost $21,288. Jan. 18. Sandstone, Minn .Tan. 2

eiiii..,, s.u.mr> I >nrf._N.u. vni-w N V •>"" 1^- Shaker Heights, O Dec. 26
Filling swamp Lanas—iNew yotk, in. y, » oq Pr^tnTr^hia q r» ton n

—Following are the totals of bids opened J^-"- ^9. Columbia, S. C Jan. 8

Dec. 31 by Dept. Parks, for filling In •*°^- •*''"• "•

swamp lands In southwest corner of Van
Cortlandt Park, Bronx Boro.: Simon BRIDGES.
Russek, Inc., 261 Bway., $21,800: Van Cort- . ,. „ , ^i i. t.« »
landt Contr. & Improv. Co., Inc., $14,961. Ja"- If York Neb •.-.. Jan.

|Work will include 40,000 cu. yds. filling. Jan- 12- Great Falls, Mont Dec. 12
Adv. Dec. 12 to 26.

A-Broken Stone—Mt. Holly, N. J.—Con- Jan. 12. Ada, Minn Dec. 26
tract awarded Jan. 1 by Bd. Chosen Free- Jan. 14. Hastings, Neb Dec. 26
holders for furnishing broken stone to the Jan. 15. Ada, Minn Dec. It
county for the year 1915 to Lambertvllle Jan. 15. Laporte, Ind Jan. 9
Stone Quarry Co., Lambertvllle, at 70 cts. Jan. 16. Ellenvllle, N. Y Jan. 9
per net ton. Jan. 18. Pueblo, Colo Jan. 9

i,.,, . , ., _ r> ,. «» Jan. 19. Wayne, Neb Jan. 9

*^.,"'i r Ph'la.'le'P,''!"- J'%„r ConVa« Jan. 25. Kearney, Neb Ian. 2
awarded by Dept. of Pub. Wks. to J. J. .,,,„ 2s. Oitswa. Ont Dec. 26
Hurley for constructing a low brick wall pgb. 3. Chehalls, Wash Jan. 9
of Colonial design around Independence
Square and removing present stone wall,
at $11,000 PAVING AND ROADS.

Steel Towers—Washington, D. C.—Bids Jan. 12. Indiana Jan. 2

desired until Feb. 27 at Bureau Yards and Jan. 13. Gallon, O Dec. 26
Docks. Navy Dept. Washington, D. C, Jan. 13. Bonners Ferry, Idaho Jan. 2
for construction and erection of 3 600-ft. Jan. 13. Mt. Gilead, O Jan. 2
steel towers at San Diego. Cal.; Pearl Jan. 13. New York, N. Y Jan. 9
Harbor, T. H., and Cavlte, P. I. Jan. 13. Helton, Tex Jan. 9

- .. _ „ ., ,>.j J.J ..1 J""- '5- Kdina. Mo Dec. 12

^*1''*".*T'^'"^'".'*'
Va-—Bids desired until jan. 16. Chesterfield, N. J Jan. 2

Feb. 13 (extension of date from Jan 16) jan. 18. Ottumwa, la Jan. 9
at the Bureau Yards and Docks. Navy jg^ jg shaker Heights, O Dec. 26

°*,?V'.^^*'^'"''.*°"u'^-.P-
'""^

^''f°-
2092— Jan. 19. Sulphur Springs, Tex.... Dec. 26

A InO-ton capacity floating revolving crane Adv Dec 26 to Jan 9

l9r-«'??^''
'"^ard. Norfolk. Cost about Jan. 19. Maryland '

'. ..'..Jan. 9
$450,000. Jan. 20. Alexandria, Va Jan. 9

Wilmington, N. C—See "Paving and •,'""•??• J^'^as Jan. 2

Roadmaklng." Jan. 27. G reenvil e Tex Dec. 26
Jan. 27. Flint, Mich Jan. 9

Cement—Kalamazoo, Mich.—Bids de- Jan. 28. New Albany, Ind Jan. 9
sired until Jan. U by C. L. Miller, City Jan. 29. Mt. Gilead, O Jan. 9
Clk., for 4,000 bbls. Portland cement. Jan. 30. Louisiana Jan. 9

.,- J «• J .. J. ../. mu A. I.
Feb. 1. Chehalls, Wash Jan. 9Grand Stand—Madison, Wis.—The Ath- peb. 4. Bay City Ore Dec 26

letlc Dept. of Wisconsin University has " '-'i^- '-'^e uec. m
recommended to the Regents the con-
struction of a concrete grand stand at HYDRAULIC CONSTRUCTION
Camp Randall, with a capacity of 10,000; and r|vER IMPROVEMENTS,
probable cost $53,000.
„, ., „ ,^ „ , „ .,

Jan. 12. Drainage, White Castle,
Pier—Milwaukee, Wis.—The Park Board La Deo i>

reported to be considering construction of Jan. 12. Ditch, Ada." 'Mlnri .'.'...... Dec. 26
a pier for the proposed lake shore drive Jan. 12. Ditch, Edna, Tex Jan. 2
to Wisconsin St.; cost about $130,000. Jan. 12. Ditch, St. James, Minn.. Jan. 9

Cement—Leavenworth, Kan.—Bids de- Jan. 14. Pier, San Francisco, Cal. Jan. 9

sired until Jan, 23 by Supt. of Prisons, J""- "• 'V.'^alrs to Breakwater,
Dent. Justice, Washington, D. C, for fur-

, ,. r^^'°"'"?'°"- ,9,°"" !?•<=• '!
nlshlng and delivering 4000 lbs. Portland 'a"- '»•

R''<="\
Ada, Minn. ..... Dec. It

cement for use In construction work at Ja"- "• ^ r e d glng, M oresville,

U. S. Penitentiary, Leavenworth. ,,„ ,» tv ; J";) ^rT^"
:,'

' m' ••^T J*" ^Jan. 18. Dredging, New York,
Park—Redondo Beach, Cal.—See "Hy- N. Y Jan. 9

draullc Construction and River Improve- Jan. 19. Pier, Michigan City, Ind. Dec. 26
ment." Adv. Dec. 26 to Jan. 9.

•Cast iron and Bronze Metal Work for '^"- ^-
"^uYnVni

°'"'''
'^°'"'''Dec 26Light SUtlon — Alaska. — Contract has Adv Dec 26

'

Jaii' 2
' ' '

'

p^mnSr.^^n!^ J5 V'ilh,°vSi;r.»'l ^w^.lL^'' Jan- ^O- ouches, BemidJI, Minn.. Dec. 26
,^JJ^^ n° !"^ i^L

Lighthouses^ Washing- jan. 20. Dredging, Baltimore, Md. Jan. »
ton, D. C, to Champion Iron Co., of Ken- Adv Jan 9
ton, at $8,136 for furnishing cast Iron and jan. 20. Centrifugal Pumps, Mln-bronze metal work, etc., for Capo St. Moka Idaiio T«n <i

Ellas Light Station. Alaska. j„,, 25. KfeTtHcil A p p a raVus,
'"'"• '

Steel Dump Scows—Panama.—Bids de- Minidoka, Idaho Jan. 8
sired until Feb. 10 by MaJ. F. C. Boggs, Jan. 22. Dredging, New York,
Corps Engrs., U. 8. A. General Purchasing N. Y Dec. 26
Officer. Panama Canal, Washington, D. . '^"Jv. Dec. 26 to Jan. 9.

C, for three 1.000 yd. steel dump scows. J"" ^3. Structural Steel for Pier,
according to Circular 898. Panama Jan. 2

Adv. Jan. 2.
Steel Ralls, Etc.—Melbourne, Australia. Jan. 26. Lock and Dam, Mays-—Bids desired until Feb. 17 at Melbourne vllle, Kv Dec 26

for e(|iiliii.,. rit requireil by the Victorian Adv. Dec. 26 to Jan. 9.

•kltemi marked thus give the namei of parties awanled contracts.

Bids
Close.

Jan.
Jan.

29.
30.

Feb. 2.

Feb. 3.

Feb. 3.

Feb.
Feb.

4.

6.

Feb.
Feb.

10.

24.

Feb. 24.

See Eng
Record.

Ditch, Stillwater. Minn. . Deo. 26
Lock Gates, Wheeling.
W. Va Jan. 2

Adv. Jan. 2, 9.

Contr. 28 — State Canal
Wk., Albany, N. Y Jan. 9

Adv. Jan. 9.

Irrigation Wk., Payson,
Utah Jan. V

Adv. Jan. 9.

Electric Hoist, Philadel-
phia, Pa Jan. »
Adv. Jan. 9.

Drain, Gonzales, La Jan. 2

Uam, etc., Harrisonburg,
La Deo. »

Adv. Dec. 5 to 26.
Irrigation, Oakdale, Cal. Jan. t
Valves, etc., for Dry Dock
No. 1, Panama Jan- 9

Pump. Plant tor Dry
Dock, Panama Jan. 9

Piling, Concrete Wk.,
Etc., Buffalo, N. T Deo. 11

Adv. Dec. 12, 18.

PUBLIC BUILDINGS AND
SCHOOLS.

Jan. 11. Ft. Leavenworth, Kan. . . Deo. It
Adv. Dec. 19 to Jan. S.

Jan. 12. CrooksvlUe, O Deo. It
Jan. 12. Newark, N. J Dec. 26
Jan. 12. Montpelier, O Deo. 26
Jan. 12. Yorktown Heights, N. Y, Jan. 2

Adv. Jan. 2, 9.

Jan. 12. Independence, Kan Jan. 9

Jan. 12. Philadelphia, Pa Jan. 9
Jan. 14. Wilmington, N. C Dec 2«
Jan. 14. Oklahoma City, Okla Jan. 2

Jan. 15. Montreal. Que Nov. 21

Jan. 15. Fresno, Cal Dec. 11

Jan. 15. Gary, Ind Deo. II
Jan. IB. Anacostia, D. C Dec. It

Adv. Dec. 19.

Jan. 15. Waldo, O Dec. 2»
Jan. 15. Atchison, Kan Jan. t

Jan. 16. Oklahoma City, Okla Jan. 2

Jan. 16. Whitewater, Wis Jan. 9

Jan. 16. Waldo, O Jan. 9

Jan. 18. Madison, Wis Doc It

Jan. 18. Ft. Strong, Mass Dec. 21
Jan. 19. St. Louis, Mo Dec It

Adv. Dec. 19, 26.

Jan. 19. Belleville, N. J Jan. »

Jan. 20. Duluth, Minn Jan. 2

Jan. 20. New Britain, Conn Jan. 9

Jan. 20. Boston, Mass Jan. 8

Jan. 21. Ft. H. G. Wright, N. Y.. Doc. M
Adv. Dec. 26 to Jan. 9.

Jan. 21. Binghamton, N. Y Jan. 9

Jan. 21. Boston, Mass Jan. 9

Jan. 21. Hackettstown, N. J Jan. 9

Jan. 22. Uvalde, Tex Dec II
Jan. 22. Boston, Mass Jan. 9

Jan. 25. Ennis, Tex Dec. 26
Jan. 26. McCook, Neb Dec. 2(
Jan. 26. Socorro, N. M Jan. 9

Jan. 27. Washington, D. C Jan. »

Adv. Jan. 9.

Jan. 29. Chanute, Kan Dec 21

Jan. 30. Mohawk, N. Y Dec. 2«
Jan. 31. Barlow, Fla Jan. 2

Feb. 1. Fresno, Cal Jan. 9

Feb. 4. San Antonio, Tex Jan. 9

Feb. 8. TIffln. O Dec. M
Feb. 16. Cincinnati. O Dec II

Feb. 18. Lincoln. Neb Jan. 9

Feb. 27. Miles City, Mont Jan. 9

Mar. 1. Champion, O Jan. 9

Mar. 6. Lawton. Okla Jan. 9

PRIVATE BUILDINGS.

Jan. 15. Baltimore, Md Jan. 2

Jan. 16. Wellsvllle, O Jan. t

.Jan. 20. Fast Liverpool, O Dec 26

Jan. 16. Toronto, Ont Jan. S

Feb. 1 5. New Castle, Pa Jan. 9

Mar. 25. Wilmington, DeL Jan. 9

MISCELLANEOUS.
Tower Clock, Danyllle.
Va Dec. It

Adv. Dec. 19, 26.

Skylight for Patent Of-
fice BIdg., Washington,
D. C !>••• 1»

Adv. Dec. 19, 26.

Mall Handling Appa-
ratus, Minneapolis, Minn. Dec It

Elevator, Manchester,
N. H Dec It

Garbage Disposal, Lan-
sing, Mich Jan. 9

Crushing Machinery, Etc.,
Winnipeg. Man Jan. 2

Face Cutting for Stone,
New Y'ork, N. Y Jan. 2

.^dv. Jan. 2.

Street Cleaning, St. I«uls,
Mo Jan. 9

Mall Chute, Cleveland, O. Jan. 2

Crane, Pearl City. T. H.. Deo. 86

Cement, Leavenworth,
Kan Jan. 9

Steel Dump Scows, Pan-
ama Jan. 9

Revolving Cranes, Nor-
folk, Va Jan. »

Incinerator Plant. To-
ronto. Ont Jan. »

Adv. .Tan. 9.

Steel Rails, Etc., Mel-
bourne, Australia Jan 9

Rail roads, Melbourne,
Australia Jan. 9

Steel Towers, Washing-
ton, D. C Jan. 9

Fire Alarm, Etc., Jjaij- ^
smith. Wis Dse 26

.^dv, Dec. 26 to Jan. »

Jan. 12.

.Fan. 12.

Jan. 13.

Jan. IB.

Jan. 16.

Jan. 18.

Jan. 19.

.Ian. 19.

Ian,
Jan.
Jan.

21.
2S.

23.

Feb. 10.

Feb. 13.

Feb. 16.

Feb 17,

Feb. 17.

Feb 27.
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NEW CONSTRUCTION ACTIVITIES

Eastern railroads continue in the market for

rails and other supplies. The report of ex-

tensive improvements to be undertaken by the

Baltimore & Ohio noted last week has been

officially denied; but that road has ordered

during the week $2,000,000 worth of rails and
rolling stock. During the first full week of

the new year orders for 80,000 tons of rails

were placed, and further orders for 400,000

tons are expected during the month.
The Atlantic Coast Line and the Seaboard

Air Line have also ordered 550 tons of struc-

tural steel for a joint bridge over the Cape
Fear River. A further advance of $1 per ton

on structural shapes, plates and bars is ex-

pected as a result of increased orders. Prices

are still $5 to $6 a ton lower than normal.

The December statement of the Steel Corpo-

ration indicates that orders were booked at 80
per cent of capacity, while shipments were
made at 36% per cent of capacity. The re-

sult was an increase of 512,000 tons in unfilled

orders. The production of iron ore last year
was the lowest since 1911, although stock piles

have increased during the year. The produc-
tion of pig iron last month was the lowest

since 1908, while at the same time stocks of

pig iron have increased slightly. The general
impression is, however, that conditions are
on the road to substantial improvement.

Buildings

The number of building contracts noted is

larger than last week. Two fair sized con-

tracts have been let at Baltimore, and one at
Savannah, while plans are being prepared for
about $700,000 worth of work. Bids are asked
on a $400,000 fireproof high-school at Canton,
Ohio, and on a number of other good-sized
buildings. The $15,000,000 terminal project
at St. Paul has reached the stage of having
plans submitted to the city council; after ap-
proval by this body they must be sent to the
Secretary of War before construction can be
started.

Bridges and Paving

Bids are desired Feb. 23 on the Columbia
River interstate bridge, but this is the only
large bridge noted. Concord, N. H., and
Portland, Ore., will shortly let contracts for

some reinforced concrete bridge work, while
Maryland has advertised for bids on two con-

crete bridges.

Work on roads and paving continues active,

however. Bonds continue to be sold and some
further new issues are contemplated. At Lock-
port, N. Y., and in Maryland bids on a consid-

erable quantity of work are asked. In Ohio a

number of contracts have been awarded, and at

Knoxville, Tenn., a contract for macadamizing
80 miles of pike at a cost of $270,000 was
signed.

Waterworks and Sewers

Fitchburg, Mass., desires bids on Feb. 8 for

constructing a reservoir. Bids for contracts

involving a considerable tonnage of cast iron
pipe are asked, including work at Hawthorn,
N. J., and Boston, Mass. • Bids on another
section of the Passaic Valley sewer were
opened on Jan. 12. Bids for still another sec-

tion of this sewer will be opened Feb. 2. Plans
are reported complete for a $400,000 sewage
treatment plant at Trenton, N. J.

Railroads and Miscellaneous

Little new railroad construction is in sight.

A company has been incorporated at Vancou-
ver for $300,000 to build a line into Portland
over the new interstate bridge; and it is re-

ported from St. Louis that the Springfield &
Central Illinois Traction Company will start
construction on a line from St. Louis to Terre
Haute next summer. It is reported from Cali-
fornia that the Salt Lake railroad has obtained
a right-of-way through Government land be-
tween San Bernardino and Daggett, and will
build 100 miles of line, to cost $4,000,000.

Bids are asked in Washington by the super-
vising architect of the Treasury Department
on a central power station. One contract was
awarded at $158,730 for a pier at the Brooklyn
Navy Yard, and another for a $75,000 dock
superstructure at Seattle. Bids are asked on
levee work at Augusta, Ga. At Wilmington,
N. C, bids were opened on a breakwater to be
built at Cape Lookout, to cost several million.
The lowest bid on a concrete wharf at Rich-
mond, Cal., was $275,000.

WATERWORKS.
Items Arranged Geographically

Boston, Mass.—Bids desired until Jan.
20 by D. Franli Dolierty, Comr. Supplies,
for furnishing Pub. Wks. Dept., Water
Service, the following: 200,000 lbs. IC iron
castings, to consist of 32,000 lbs. shoes,
57,000 lbs. main tubes, 80,000 lbs. sidewalk
tops and 31,000 lbs. bottoms; 500,000 lbs.

IB iron castings, to consist of 185,000 lbs.

hydrant^, 50,000 lbs. hydrant posts and
265,000 lbs. gate stock; 500,000 lbs. lA
Iron castings, consisting of 225,000 lbs.
branches, 60,000 lbs. reducers, 17,000 lbs.
caps, 125,000 lbs. offset, 23,000 lbs. curves
and 23.000 lbs. sleeves; furnishing iron
castings, such as manhole and catchbasin
frames and covers, catchbasin grates, tide
gates, iron inlets, etc., as may be required
between Mar. 1, 1915, and Jan. 31, 1916;
250,000 lbs. No. 2 iron castings, consisting
of frames and covers; 12,000 lbs. No. 1,

45,000 lbs. No. 2 and 7000 lbs. No. 3 com-
position castings.
Contract was awarded Jan. 6 by City

Superintendent of Supplies for furnishing
3765 tons 4 to 30-in. pipe and about 200
tons special castings to Standard Cast
Iron Pipe & Fdy. Co., Bristol, Pa., as fol-
lows: 4-in. pipe, ?2.15 per ton; 6-in., $20.95;
S-in., $19.90; 10, 12, 16 and 24-in., J19.40;
30-in., $18.85; specials, $50 per ton.
Contract has been awarded by Comr. of

Pub. Wks. to Merrimac Constr. Co., at
$25,466. for constructing Dent St. Brook
conduit. West Roxbury (bids opened D^c.
31). Next 3 lowest bids: West Roxbury
Trap Rook Co., $25,758: Peter Bompiani
Co., $2S.00S: Jas. J. Conway, $29,272.

Chlcopee, Mass.—City will change over
from steam driven to motor driven pump-
ing. Chas. A. Bogardus, Supt.

Fitchburg. Mass.-—Bids desired until
Ffb. 8 by Bd. Water Comrs. (Thos. P.
Sheldon. Pres.) for constructing Ashby
reservoir, advertised in Engineering Rec-
ord. Principal items of work approxi-
mately as follows: Clearing and grubbing
60 acres: earth excav. 54,000 cu. yds.; rock
excav. 1700 cu. yds.; concrete masonry
3000 cu. yds.; steel reinforcing bars 210,000
lbs.: 5500 sq. yds. stone paving. Metcalf
& Eddy, Engrs., 14 Beacon St., Boston.

East Hartford, Conn.—City will expend
about $ri0.000 for a new dam and other
extensions. John H. Walsh. Supt.

Albany, N. Y.—Bids desired until Jan.
18 by Isidore Wachsman, Secy. Bd. Con-
tract & Supply, for furnishing and de-
livering c. I. water pipe and special cast-
ings for the Bureau of Water, and for
asphalt pavement repairs for the Bureau
of Streets.

Barker, N. Y.—Geo. E. Landy, Pres
VlllaKo Tnis.. writes that It Is proposed
lo fonslruct water works to cost about
*30,000. Engineer, Chas. Hopkins. Roch-
ester.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Batavia, N. Y.—1>. W. Tomllnson, Sr.,
and R. E. Chapin has been appointed by
the Common Council on a pure water
commission to have charge of Installing a
pure water supply for the city of Batavia
by filtering water of the Tonawanda
Creek by mechanical devices.

Bedford Hills, N. Y.—Bids desired until
Jan. 29 by Jas. Wood, Pres. Bd. Mgrs. N.
Y. State Reformatory for Women, Bed-
ford Hills, for new large open well at
Reformatory for Women, advertised in
Engineering Record. Lewis F. Pilcher,
State Archt.. Albany.

•A^Buffalo, N. Y. — Contract reported
awarded to the Buffalo Electric Contr. Co.
for installation of electric plant at Porter
Ave. pumping station at $48,900. The
John W. Danforth Co. submitted lowest
bid for the steam fitting in connection
with plant at $8,984.

Buffalo, N. Y.—Bids desired until Jan.
21 (readvertisement) bv State Hospital
Comn., Albany, (E. S. Elwood, Secv.), for
water softening plant at Buffalo State
Hospital. Lewis F. Pilcher, State Archt.,
Albany.

Glens Falls, N. Y.—A new Intake dam at
°"®_°' "'^ reservoirs is contemplated.
E. W. Smith, Supt.

Newark, N. Y.—It is proposed to in-
stall a centrifugal pump, 1,080.000 gal., 200
ft. head; air compressor, 10 x 12 ft. and
automatic steam engines, 125 hp. ."?.

Starth, Supt.

Pulaski, N. Y.—It Is proposed to replace
water turbines with electric motors. S. W.
Holmes, Supt.

Rochester, N, Y.—City will lay about 20
miles of 36-in. c.-l. pipe to increase sup-
ply, and also about 8 miles of 6 to 36-in.
c.-l. distribution system. Beekman C.
Little, Supt. Water Bureau.

Waverly. N. Y.—Citizens voted $22,500
lo raise upper dam. Fred S. Smith, Supt.

-A-Atlantlc City, N. J.—Contract for
water works improvements (bids opened
Dec. 31) has been awarded to Edw. L,.

Bader, Bartlett Bldg., Atlantic City, at a
total of $20,367. Work Includes deepening
a 25-ft. circular well 10 ft. and lining with
concrete, enlarging and lining with con-
crete canal basin, 260 x 100 ft.; 920 ft. 48
in. conduit with by-pass chambers, one
regulating chamber, furnishing three 48-
in. sluice gates with stands, and furnish-
ing two 48-in. sluice gates without stands.

Hawthorne, N. J.—Bids desired until
.Tan. 29 by Borough Comrs. for about
3150 ft. 14-in., 12,460 ft. 12-in., 20,900 ft
8-ln. and 47.180 ft. 6-in. c. i. pipe, amount-
ing to approximately 2174 tons c. 1. pipe
and branches, advertised In Engineering
Record. John A. Shea, Boro. Clk.; H. J.
Harder, Engr., Paterson.

Gallitzin, Pa.—Plans are now being pre-
pared by D. W. Dillman, Altoona Trust
Bldg., Altoona. for construction of water
works; cost about $50,000.

Indiana, Pa.—A new pumping station
contemplated by Clymer Water Co. (W. S.
Hamilton, Supt.)

Media, Pa.—City contemplates certain
improvements to filtration system. Edw.
Menton, Supt.

Philadelphia, Pa.—Bids desired until
Feb. 9 by Dept. Pub. Wks., Bureau of
Water. Room 216, City Hall (C. E. Davis,
Ch. Bureau), for a sedimentation basin
at Torresdale filters, advertised in Engi-
neering Record.

-A-Baltimore, Md.—Contract for pumping
machinery for Upper Service Pumping
Station, Contract 30 (bids opened Dec. 30)
has been awarded to R. D. Wood & Co.,
Philadelphia, Pa., at $3,697. Robt. L.
Clemmltt, Acting Water Engr.

Moorefield, W. Va.—City contemplates
installation of meters.

St. Marys, W. Va.—City will construct a
reservoir to cost about $8,000. J. H. Mc-
Brlde, City Recorder.

Eastover, S. C.—Bids desired until Jan.
18 by Clerk Bd. Pub. Wks. for a steel
hemispherical bottom water tank with
plate roof and 6-in. brass expansion Joint,
capacity 25,000 gals.; an 80-ft. steel tower

-

with 24-in. metal balcony and metal lad-
der; 1 12-in. hp. throttling governor kero-
sene engine, geared base, with deep-well
working head; 2370 lin. ft. 8, 6 and 4-in..
Class A, c.-i. pipe or Mathewson lock
joint, 2626 ft. 2-in. g.-i. pipe or Mathew-
son lock joint, 2000 ft. 1-in. g.-l. pipe. 21
8 to 1-in. gate valves and valve boxes, etc.
E. N. Chisholm, Jr., Engr., Clark Law
Bldg., Columbia.

^rSeabreeze, Fla.—Contracts for con-
structing waterworks (bids opei'ed Dec.
29) awarded as follows: To American
C. I. Pipe Co., Birmingham, Ala., 6-ln.
pipe, $23.10 per ton and 8-in., $22.60, and
castings, $55 per ton; to F. S. Berham,
Jacksonville, tor hydrants and valves and
also laying pipe; and to Cameron &
Barkley, Jacksonville, for furnishing the
T's. Engineer C. M. Rogers. Daytona.

VIcksburg, Miss.—At the present time
city is negotiating with the VIcksburg
Water Works Co. for purchase of its plant.
It has not yet been decided whether city
will build a new plant or buy old plant and
make necessary improvements in order to
enlarge capacity. C. R. Twiss, City Engr.

Louisville, Ky.—The Water Co. re-
ported to be considering laying a 48-In.
main from river pumping station to Cres-
cent Hill reservoir; cost $175,000; after
main is laid the Water Co. will construct
a new river pumping station and addi-
tional pumps.

Brewster, O.—Bonds In the sum of $21,-
000 reported sold for the construction of
water works.

Chicago Junction, O.—Cltv proposes to
Install a 2,000,000-gal. crank and fly wheel
pump and a crank and fly wheel air com-
pressor. Robt. B. Smith, Supt.

Columbus, O,—Bids desired until Jan. 21
by Geo. A. Borden, Dir. Pub. Service, for
furnishing and delivering 180 tons c.-i.
pipe and 130 tons special castings.

-A^CIeveland, O.—Contract for turbine
driven centrifugal pumps for the Division
St. filtration plant has been awarded to
Dravo-Doyle Co., Philadelphia, Pa., at
$125,000.

Springfield, O.—Bids desired until Feb. 6
by Bldg. Comn. for Infirmary Buildings
(Geo. McCord. Pres.) at office of County
Auditor, Springfield, for furnishing ma-
terial and installing well and cistern
water supply by means of deep well and
suction pumpa and compression tanks at
new County Infirmarv buildings and laun-
dry building. Bethel Township. Robt. C.
Gotwald, Archt., Gotwald Bldg.

Wooster, O.—City Council considering
construction of water purification plant:
cost about $125,000.
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TMedo. O.—Bids wiU probabb' be re-
calved tn March for hUrh-preasure pump-
inc station, to include 4 motor-driven cen-
OiOusa] pumps, capable of delivering each
3000 gala, per minute against a head of 700
ft.: cost SMO.OOO. Engineers. The W. J.
Sherman Ca. Toledo.

Woodsfleld, O.—Contract will be let In
the Spring for a SO.OOO-gal. mechanical
filtration plant for Woodsfleld Water Co..
(R. W. McKinney, G«nL Mgr.): estimated
cost, rr.oeo.

Zanesville, O.—The W. J. Sherman Co..
The Naaby. Toledo, has been retained by
dtT to prepare plans and si>eclfications
for proposed Improvements to the mu-
nlcl|>a] water supply and pumping station.

Columbia City. Ind.—City considering
installation of a new pump. F. T. Schultz.
Supt.

-A-South Bend. Ind.—Contract awarded
Dec JO for c-i. water pipe and specials
for use water works for year 1915 to
Lcrnchburg Fdy. Co.. Lynchburg. Va.. at
$21.70 per ton for pipe and 2H cts. per lb.

for specials.

.

Washington, Ind. — The Washington
Water. Light * Power Co., 405 E.'MaIn
St. (Robt. U Engle. Sunt.), contemplates
Installing a new centrifugal pump and
constructing 2 new fllter beds.

Radford. Mich.—Bids desired until Feb.
1 by Jol.Ti Venus. Vinagc Clk.. tor fur-
nlsnlng material and constructing a sys-
tem of water works, advertised in Engi-
naerlng Record. Russell A. Murdock,
Bngr., 70« Free Press BIdg.. Detroit.

Anna. III.—Bids desired by E. S. Alden,
Prcs. Bd. Local Improv., until Feb. S for

1L278 ft. 4 « and g-ln. c.-l. pipe. 14

hydrants, and 17 Taives and boxes; esti-

mated cost tS.OOO.

Jollet. III.—Bids reported desired until

Fsb 1 by Henry Odenthal, City Clk., for
constrtictlng reser\-olr.

Kewanee. III.—City contemplates bond-
ing In about 4 months for rebuilding
Damping station and drilling wells. C. A.
Dunbar, Supt. and Comr.

Paris. III.—^Thls city contemplates con-
structing reservoir and nitration plant:
cost $90,000. C. H. Lamb, City EIngr.

Clintonvllle, Wis.—It is proi>osed to in-

stall a centrifugal pump. 144.000 gal. di-
rect-connected to 3-phase. 2200-volt mo-
tor. Geo. D. Stewart. Supt.

Keewatln. Minn.—A return air system
of S04.000 gat capacity will be Installed at
a cost of about $5,000. Chas. B. Adams,
Sapt.
New Elm, Minn.—City will Install new

pump head at a cost of about $3,500, con-
tract for which will he let during Febru-
ary, together with (O-hp. motors. A. J
Mueller, Supt.

Preston, Minn.—City will Install a cen-
'rifugal pump to cost about $1,200. O. A.
Watts. Supt.

Alliance. Neb.—City will construct a
y>0,000-gal. reservoir and Install a pump
of 1.440,000-gal. capacity. J. E. Hughes,
Snpt.

Spencer, Neb.—City proposes Installing
a new pumping engine and about 1000 ft.

of 4-ln. main. Frank Keenan, Water
Comr.

Falrvlew. Mont.—Question of construct-
ing water works and a sewer system re-
ported undRr consideration by Council;
coat about $40,000.

AHsrdln, Mont. — Contract rejwrted
awarded to Security Bridge Co., Minne-
apolis, Minn., for completing water sys-
tem at $2<.4M.

Slater, Mo.— A franchise has been
granted to T. C. Brooks & Son to furnish
water for a iwriod of 20 years. Construc-
tion has not yet been started, but will

Include a pipe line to Missouri River
about 8 miles In length. L. E^ Shepherd,
Supt.

St. Louis, Mo.—Bids desired until Jan.
22 by Bd. Ptib. Service for general and
detail drawing and erecting, complete, in

place at H 8. Station No. 2, Bissell's
Point, a 20,000,000-gal. steam turbine
driven centrifugal pump with alt appur-
tenances.

Rector. Ark.—Bids desired until Feb. 3

by J. C. Rogers. Chmn. Bd. Comrs.. Water
Wits. Improv. nist. No. 1, for $29,000 water
works and $27,000 sewer bonds, advertised
In Engineering Record.
Bids will t>e received same time and

plaee as above for 10- in. wells, advertised
in BSngineertng Record. Frank L. Wilcox,
Consulting Rngr., Syndicate Trust BIdg.,
St. Ix>uls, Mo.
Sweetwater, Tex.—Bids desired until

.Ian. 20. separately, for steel standplpe,
gravity conduit and water works ma-
terials as follows: Bids, Including plans
and specif<"ation», for furnishing and
erecting a 250.000-gal. capacity cylindrical
steel standpip«, 28 ft. In diam. an'l 60 ft.

high. Concrete base will he constructed
»"y city: conntructlng a 12-ln. diam c.-l.

gravity conduit from Lake Tramell to
Sweefwatfr. 6«4 miles Engineer's esti-

mate $l().fifiO. not Including pipe, which has
been purchased by city: furnishing ap-
proximatclv «0 Iron body, hub ends, gate
valves. 4 to 12 in.: 1300 water meters,
1500 Mueller corporation cocks. 50 fire

hydrants, etc. For further information
address W. H. Bartlett, City Secy.

Cordell. Okla.—City will sell $75,000
water bonds Jan. 18, and contract for im-
provements will be let latter part of Janu-
ary. T. B. Wolford, Supt.

Hugo, Okla.—City will probably Install
during coming year a chlorine treatment
plant. .H. G. Hlxson, Supt.

Red Rock. Okla.—Benham Eng. Co..
Oklahoma City, Okla., has completed
estimates for municipal water works.
Election to vote $22,000 bonds for con-
struction will be held Jan. 28.

Walter, Okla.—City contemplates in-
stallation of loO-hp. Corliss engines and a
100-kw. dynamo. Will probably have to
go to Cache Creek, 12 miles away, for
additional water supply, which will ne-
cessitate a filtering well or reservoir. H.
A. Grimes, Comr.

Yale, Okla.—E. A. Pierson, Clerk Town
Bd., writes citizens voted Dec. 31 to Issue
$32,000 bonds for extensions to water
works and electric light plant.

Seattle, Wash.—A. H. Dimock, City
Engr.. with approval of Council, decided
to try puddling as a means of stopping
leakage through north of gravel bank of
Cedar River at Camp 2, masonry dam, a
part of Seattle's Municipal Lighting Sys-
tem: cost of work, according to City En-
gineer, will be between $50,000 and $100,-
000. Citv Council has authorized an ap-
propriation of $15,000 for beginning the
puddling experiment.

Baker, Ore.—We are Informed that pro-
posed work will Include Improvements to
water works and construction of hydro-
electric plant for residence lighting to con-
sist of steel penstock. Impulse wheel, gen-
erator, 20 miles distribution wires and
poles, 3,000,000-gal, reservoir, 13 miles 12
to 18-in. mountain conduit lines; cost
about $190,000. Engineer, L. R. Stockman,
of Baker.

Portland, Ore.—It is reported that the
Western Land & Irrigation Co., of Port-
land, will spend about $250,000 In con-
struction of reservoir and irrigation
ditches in Umatilla County, near Echo.
Plans and specifications are practically
completed and it Is stated work will begin
in the early spring.

San Diego, Cal.—MaJ. Herbert Fay,
Supt. Water Dept., writes that water
works improvements, contracts yet to be
let, incUide con.stnictlon of Bonita Pipe
line, construction of 15,000,000 gal. reser-
voir adjacent to city limits, and a 30-in.
main connecting reservoir with distribut-
ing system.
Aurora. Ont.—Citizens voted Jan. 4 to

Issue $s.000 bonds for water works.

Ottawa. Ont.—Citizens voted Jan. 4 to
issue $240,000 bonds for water mains.

Port Dalhousle, Ont.—Citizens reported
to have voted Jan. 4 to issue $50,000 bonds
for construction of water works.

SEWERAGE AND SEWAGE
DISPOSAL,

Items Arranged Geographically

Boston, Mass.—Bids desired until Jan.
18 by L. K. Rourke. Comr. Pub. Wks., for
cleaning about 7700 catchbaslns.

Windsor Locks, Conn.—Sewer bonds in
the sum of $50,000 were sold Jan. 6.

Huntington, L. I., N. Y.—Vincent Ford,
Chmn Pewer Com., writes that the Town
Board Jan. 8 adopted an order providing
for the establishment of sewer district:
cost $98,000. Engineer, Geo. W. Fuller,
170 Bway., New York.
Rochester. N. Y.—Edwin A. Fisher, City

Consulting Engr., Is reported to be com-
pleting plans for construction of an
auxiliary sewage disposal plant, to he con-
structed in the Brighton section: cost
about $80,000.

Hackensack, N. J.—^The Hackensack
Improv. Comn. is reported to be consid-
ering construction of a sanitary sewer
system and disposal plant,

Jersey City, N. J.—W, C. Mallalleu, of
Jersey City, engineer In charge of disposal
field work, writes that sewage disposal
works are proposed, but work Is only In a
preliminary stage.

Newark, N. J.—Bids desired until Feb.
2 by Passaic Valley Sewerage Comrs,
'Wm. M. Brown, Ch. Engr.) Essex BIdg.,
Newark, for constructing the southerly
portion of Sect. 18 of the main Intercept-
ing sewer. In city of Paterson, advertised
in Engineering Record. Work Includes
the River Route and the Tunnel Route.
Contracts were awarded Jan. 12 by

Passaic Valley Sewerage Comrs. as fol-
lows: Sect. 14. Constructing main inter-
ccptlnK sewer, open trench and tunnel
(bids opened Dec. 22), awarded to Cene-
della & Co., Milford, Mass., at $1«0,741,
I'nit prices In Engineering Record Jan. 2.
Sect. 18. Central portion main Intercept-
inir sewer in city of Paterson. to Mason,
Hilton & Co., New York, $158,450. Unit
prices in Engineering Record Jan. 9.

Trenton, N. J.—Plans are reported com-
plfted by Herlng & Gregory, New York,
for the proposed sewage pumping station
and disposal plant; cost about $400,000,

Wilmington, Del.—City Council Is re-
porte'l to have adopted ordinance author-
izing a loan of $75,000 for sneclal street
and sewer Improvements, and the same
has been rfferred to Mayor Howell for
consideration.

Baltimore, Md.—Following are the bids
opened recently by the Sewerage Comn.
on Sanitary Contract 143, covering Sect. 7.

West Low Level Interceptor: Smith &
Ruggles, $29,754 (awarded contract): M.
O'Herron & Son, $30,175; Ryan & RelUy
Co., $30,315: Jas. Ferry & Sons, $34,858;
Carezza Bros. & Co., $39,252 (bidders all

of Baltimore).
Contract reported awarded for con-

structing lateral sewers In Northeast
Baltimore to Ryan & Rellly, Baltimore, at
$81,515.

Morehead City, N, C.—It is proposed to
construct a sewerage system in about 4

months: estimated cost $20,000, F. L.
Royal, Engr.
Augusta, Ga.—See "Hydraulic and River

Improvement."
Caruthersvlile, Ga.—See "Waterworks."

Daytona, Fla.—Bids desired until Jan. 21
by Bd. Pub. Wks. (E. M. Condit, Secy.)
for $150,000 sewerage and drainage bonds.

West Palm Beach, Fla.—All bids opened
Jan. by City Council for constructing
1600 ft. 8-in., 3360 ft. 10-in„ 1315 ft. 12-in.
sanitary sewers, 43 manholes, 19 auto-
matic flush tanks, etc., have been rejected
and new bids will be called for. J. B. Mc-
Crary Co., Engrs., Atlanta, Ga.

Brewster, O.—Bonds In the sum of $16,-
000 reported sold for construction of sewer
system.

Cleveland, O.—Contract has been
awarded by Comrs. Purchases and Sup-
plies for constructing sewer in E. 93d St.
outlet, from Carr Ave. N. E. to Lake Erie,
to Walter P. Gibbons, at $48,823 (bids
opened Dec. 31).
Council is reported to be considering

the expenditure of $100,000 for sewering
Dugway Brook and $55,000 for a seWer in
E. 93d St.

Hamilton, O.—City Council reported to
have decided during the coming year to
pave certain streets and construct storm
and sanitary sewers to an approximate
cost of about $500,000.

Springfield, O.—Local press reports
state that work will probably be started
in February on the construction of the
high level sewer extension.

Zanesville, O.—City Council reported to
be considering construction of sewer In
7th Ward; cost $100,000,

Ft. Wayne, Ind.—Contract reported
awarded by Bd. Pub. Works. Jan. 7 to S.
G. Sheets Co.. of South Bend, at $38,531,
for constructing main sewer in south-
eastern section of city. The C. E. Moel-
lering Constr. Co. also bid for the work
$38,881. Engineer's estimate $39,215.

Indianapolis, Ind.—Plans have been pre-
pared for main sewers, to cost about
$350,000. Chas. A. Brown, Asst. City
Engr., in charge of sewers.

Grand Rapids, Mich.-Local press re-
ports state that an expenditure of $750,000
will probably be necessary to make
changes In the city sewer system. Ad-
dress Bd. of Pub. Wks.

Rockford, III.—Bids desired until Jan.
27 by W. W. Bennett, Pres. Bd. Local
Improv. for constructing the Southeast
End Sewer Dist., advertised In Engineer-

ing Record. Approximate quantities:
58,259 ft. 9, 10, 12, 15, 18, 20, 24, 27, 30.

and 33 in. pipe, 49 ordinary manholes, 41
copibination manholes, 33 lampholes and
10 flushtanks.

Champaign, III.—Chamber of Commerce
is reported to have endorsed the move-
ment looking to construction of sewer
system.
Kenwood, la.—City Council reported to

be considering construction of sewage dis-
posal plant, to cost about $25,000.

Ogden, la.—City proposes installing
sewer system in near future. P. J. Cas-
serly, Supt.

Alice, Minn. — Contract reported
awarded to Butler & Coons, of Hibbing,
for constructing sewer system: cost about
$50,000.

Valley Falls, Kan,—Bids desired by Geo.
Harman, City Clk., until Feb. 1 for fur-
nishing material and constructing lateral
sewers in city, main sewers inside and
outside city and a sewage disposal plant.
Worley & Black, Engrs., Reliance BIdg.,
Kansas City, Mo.

Falrvlew, Mont.—See "Water Works."

Rector, Ark.—See "Water Works."

Afton, Okla.—Benham Eng. Co., Okla-
homa City, are preparing plans tor con-
structing sanitary and storm system.
Election to vote $37,000 bonds for the work
win be held Jan. 21.

Portland, Ore.—The lowest bid opened
Dec. 29 by City Council for constructing
Willow St. extension of E. Stark St.

trunk sewer reported submitted by Wm.
Lind at $173,083.
Giebisch & Joplin, Rothchild BIdg.. re-

ported to have submitted the only bid for
reconstruction of East Alder St, or Sun-
nyslde trunk sewer, from near Grand
Ave. to Willamette River, at $23,969,

Bakersfield, Cal.—Bids reported desired
until Jan, 20 by A, G. Jones, City Clk., for
constructing approximately 12,730 ft. 6, 8
and 10 in. clay pipe sewers, etc.. In alleys
north of Pacific, Quincy, Flower and other
streets and east and west of Baker St.

Huntington Beach, Cal.—City Engr. has
plans and specifications about completed
for the second unit of the main sewer
system, and contract will soon be let.

Work is under way on the first unit.

San Diego, Cal.—City Council reported
to be considering letting of new contract
for eompleting Ocean Beach sewer.

Moscow, Idaho.—Plans reported com-
pleted by City Engineer for constructing
3 miles of lateral sewers: bids will be
called for at once.

Toronto, Ont.—Bids desired until Jan.
19 by H. C. Hocken (Mayor), Chmn. Bd.
Control, for constructing sewers in por-
tions of Glenmount Park Rd.. Brookside
Drive, Gibson Ave.. Beachview, Crescent
and several other streets: also construct-
ing Sect. 2, High Level Interceptor.

Vernon, B. C.—City Council reported to
be considering enlargement of sewage
disposal plant and construction of an
underdrainage system.

Vernon. B. C.—City Council reported to
have authorized plans for extensions to
sewerage system, to cost about $100,000.

Newark, N. J,—Following are bids opened Jan, 12 by Passaic Valley Sewer Comrs,
Tor Sect, IS, northerly portion main intercepting sewer in the city of Paterson: (a)
Dock Contractor Co., Hohoken. $178,730: (b) N. Y. & N. J. Constr. Co., Newark,
$187,160; (c) Cenedella & Co,, Milford, Mass., $188,770; (d) Henrv E, Fox Constr. Co.,New York, $193,150: Fusco Constr. Co., Newark, $219,520: Merrill-Ruckgaber Co., Ne,w
lork, $326,460.

Unit prices of 4 lowest bidders, a, b. c and d:

2,920 lln. ft. earth excav. and refill, in trench, for
45-ln. concrete sewer $29.00 $25.00 $29.00 $32.00

1,720 Iln. ft. earth excav. and refill, in trench, for
57-ln. concrete sewer 30.00 33.00 31.00 32.00

160 lln, ft. earth excav. and refill, in trench, for
65-in. concrete sewer 30.00 40.00 33.00 32.00

7,000 cu. yds. rock excav., in trench 01 .01 1.60 1.00
3,200 cu. yds. concrete masonry with Portland

cement mortar, in trench 9.00 12.00 9.25 8.00
100 cu. yds. brick masonry, laid with Portland

cement mortar, including appurtenant work. 20.00 15.00 20.00 20.00
Reconstruct local sewers, including all appurtenant
, «..« ...

'^ov\i and expense (lump sum) 6,750.00 11:000.00 3,340.00 4,900.00
1,000 lbs. steel for concrete reinforcement, in place.. .03 .03 .05 .05

Lockport, III.—A. S. Calkins, City Engr., writes following are the
^^. 'J^''

"'""sfucting sewer system: (a) Yale & Reagen, Chicago, 111.

?i'^^U w'?.''"S°"'.'^°'J?'' **1.2«: (c) J. B. Sheels Constr, Co., Pittsburgh,
(d) Public Service Cons' r Co., Omaha, Neb,, $67,847.

680 Iln. ft. 30-In. standard sewer pipe $2.50 $2.27
100 In. ft. 24-in. double strength sewer pipe 1.81 1.55

3,750 lln. ft. 24-in. standard sewer pipe 100 .98
2,318 lin. ft. 18-In. standard sewer pipe 625 .62
4,539 lln, ft. 15-ln. standard sewer pipe 45 .47
5,863 lin. ft. 12-in. standard sewer pipe 35 .34

22,2!i4 lln, ft, 10-ln, standard sewer pipe 25 .28
9,325 lin. ft. 8-in, standard sewer pipe 18 .19

90 lin. ft. 14-ln, c-l. water pipe 2.05 1.95
72 lin. ft. 12-in. c.-l. water pipe 1.7B 1.20
36 lin. ft. 10-in. c.-I. water pipe 1.40 1.15
36 lin. ft. 8-ln, c.-l. water pipe 1.00 .95
36 Iln. ft. 4-ln. c.-l. water pipe 75 .58

10.925 lin. ft. excav. under 6 ft. deep 28 .18
18.718 lin. ft. excav. 6 to 8 ft. deep SO .30
15.460 Iln. ft. excav. 8 to 10 ft. deep 40 .47
3,490 lin. ft. excav. 10 to 12 ft. deep 75 ,88
1,112 lin, ft. excav. 12 to 14 ft. deep 1.20 1.15

40,000 ft. rock excav trench 1 ft. deep 23 .24
195 concrete manholes 31.00 ,32.00
198 concrete catch'>asms SO.OO .30.00

3 Miller donble-discharge automatic flush tanks 6R.00 65.00
9 combination maholes and automatic flush tanks.. 65.00 65.00

26 ou. yd. gravel concrete 15.00 7.00

bids opened
, $59,951: (b)
Pa., $61,716:

(c) (d)
$1.92 $2.54
1.25 1.75
.92 1.25
.60 .77

,45 .67
.35 .45

.28 .32

.23 .22
2.00 2.40
1.50 2.26
1.14 1.30
.87 1.00
.46 .75

.20 .20

.28 .30

.50 .40

.95 .63

1.50 .94

.24 .30

32.00 35.00
28.00 35.00
75.00 70.00
76.00 70,00
6.50 10.00

icltnu marked thut givt iht namtt of partitt awarded contrtcts.
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BRIDGES.
Items Arranged Geographically

Concord, N. H.—Bids desired by W. B.
Howe, City Engr., until Jan. 23 for con-
structing 4 bridges as follows: Three
spans, two 154 ft. 1% in.; one 132 ft., riv-

eted trusses, concrete slab floor; 2 spans,
one 166 ft. 10% in., one 164 ft. lOVi in.,

riveted trusses, plank floor; 1 Pony truss,

91 ft. H4 in., riveted trusss, concrete floor

plank sidewalk; 3 plate girder spans 62 ft.

9 in. ea., concrete floor, and 2 walks with
concrete floors.

Northampton, Mass.—Hampshire Coun-
ty Conirs. received from J. R. Worcester
& Co., Engrs., Boston, estimates of cost
for constructing bridge over Connecticut
River. Bridge 30 ft. wide, with 2 side-
walks, iron construction, covered with
cement blocks with wood block floor, cost
$243,000; similar bridge, 20 ft. wide, cost
»] 89,000.

Bridgeport, Conn.—A. H. Terry, City
Engr., estimates cost of constructing 50

ft. steel bridge at Grand St., at $232,000.

Leesport, Pa.—Plans being prepared by
D. K. Hoch, 119 Walnut St., Reading, for
construction of a bridge over Schuylkill
River at Leesport.

-A-Phlladelphia, Pa.—Contract awarded
on bids opened Dec. 28 for repairing and
painting bridges to Paul J. Snyder & Co..
Philadelphia, as follows: 33d St., over
P. R. R., at $2,185, and Callowhill St..

over Schuylkill River, at $9,969.

Pittsburgh, Pa.—Contract was award-
ed Dec. 30 for building steel superstructure
for Sylvan Ave. bridge to McCllntic Mar-
shall Co, Pittsburgh, at $44,725. Robt.
Swan, Dir. Dent. Pub. Wks.
Bids desired until Jan. 25 by E. S.

Morrow, City Controller, for new steel
portals and other repairs to the Smith-
fleld St. Bridge.

Baltimore, Md. — See "Paving and
Roads."

Maryland.—Bids desired until Jan. 19

by State Roads Comn. (Wm. L. Marcy,
Secy.), 601 Garrett Bldg., Baltimore, for
Contracts Bc-17 Sects. 7 and 8, Baltimore
City, for constructing across the main
branch of the Patapsco River, between
Baltimore and Anne Arundel Counties,
one reinforced concrete bridge, 16 30 ft.

and one 32 ft. spans, girder construction,
and 1 reinforced concrete bridge 7 15 ft.

spans, girder construction, advertised in
Engineering Record.

Bradentown, Fla.—Bids desired until
.Ian. 22 by W. H. Tracy, Comr. Pub.
Wks., for furnishing material and con-
structing complete one lift bridge, includ-
ing substructure, advertised in Engineer-
ing Record. Scherzer Rolling Lift Bridge
Co.. Chicago, Engrs.

Tampa, Fla.—War Dept. at Washington
authorized Atlantic Coast Line (E. B.
Pleasants, Ch. Engr., Wilmington, N. C.)
to construct steel bridge over Hillsbor-
ough River at Cass St. Plans provide for
a bascule type structure.

Lake Charles, La.—Contract for con-
structing 60 small bridges west of river
was awarded by police jury to Harrison &
Balm, Memphis, for about $40,000.

Greenville, Miss.—Contract for con-
structing 18 steel bridges of from 32 to
70-ft. span in Bogue Phalia Drainage
Dist. was awarded .Ian. 4 to W. T. Young
Bridge Co., Nashville, Tenn., for $8,928.
Morgan Eng. Co., Memphis, Tenn., Engi-
neers for the district.

Memphis, Tenn.—Contract for con-
strurting underpass at Auction Ave. and
North Memphis levee has been awarded
bv Bd. City Comrs. to Noll Constr. Co.,
Chattanooga, at $5,373.

Barberton, O.—See "Railroads."

Columbus. O.—Bids desired until Feb. 5

by County Comrs. for constructing Brand
reinforced concrete bridge over north fork
of Indian Run, Washington Township; also
constructing approaches to Williams
Bridge, Perry, Norwich and Franklin
Townships.

Zanesvllle, O.—Bids desired until Feb. 1

by County Comrs., Zanesvllle <F. C. Wer-
ner, Clk.). for furnishing material and
constructing steel superstructure over
canal towpath between Trlnway and
Adams Mills, Cass Township, known as
Graham Bridge. Said bridge shall consist
of single span, 51 ft., from c. to c. and
12 ft. clear roadway.

Indianapolis, Ind,—Plans being prepared
by B. J. T. Jcup, City Engineer, for con-
structing concrete bridge, faced with
stone, 300 ft. long, over Fall Creek at
Meridian St.

Detroit, Mich.—Plans being prepared by
Cass Gilbert, 11 E. 2Uh St., New York
Citv, N. Y., for constructing Belle Isle
Bridge.

Escanaba, Mich.—Bids desired until
Jan. 22 by Frank F. Rogers, State High-
way Comr., Lansing, for constructing 3
concrete piers for present bridge crossing
Whiteflsh River, near Rapid River, Mason-
vllle Township, Delta County. R. P.
Mason, Co. Engr., Escanaba.

Forrest, III.—E. J. Allen, County Sur-
veyor, Forrest, writes it is proposed to
construct a bridge over Vermillion River
3 miles from Pontlac. to be of concrete on
concrfte foundation, have 3 spans, width
5« ft.; cost $10,000. Engineer, R. W, Os-
bom. of Pontlac.

Granite City, III.—See "Private Build-
ings."

Greenville, III.—Bids desired until Jan.
26 at Town Clerk's office, Greenville, for
constructing Mill Hill Bridge, Central
Township, reinforced concrete structure,
to consist of 2 spans, 50 ft. each, 18 ft.

roadway. Engineer's estimate, exclusive
of earth flll, $6,450.

Mason City, la.—Bids will probably be
received in February for construction of
concrete deck girder bridge on rock foun-
dation over Calmus Creek on N. Main St.;

cost about $4,500; bids will also be re-
ceived on small bridges to cost about
$20,000. R. E. Robertson, Co. Engr.

Sallna, Kan.—Bids reported desired un-
til Feb. I by County Comrs. for construct-
ing concrete bridge over Smoky River at
Iron Ave. Probable cost $30,000.

Miller, S. D.—D. A. Lewis, Co. Aud.,
writes all bids opened Jan. 8 for con-
structing bridges including arch bridge,
concrete bridges, steel bridges or con-
crete slab bridges and concrete box cul-
verts for the year 1915 have been rejected.

Pawnee, Okia,—Contract awarded by
Pawnee County for construction of a steel
bridge to Oregonia Bridge Co., of Okla-
homa City.

Hoqulam, Wash.—Contract for con-
structing superstructure of drawbridge
over Hoquiam River awarded by Northern
Pacific Ry. Co. to McCreary & Willlard,
Hoquiam. Structure to have 256 ft. steel
draw span, 70-ft. truss span and 90-ft.
decking.

Seattle, Wash.—Bids desired until Jan.
25 by County Comrs. for constructing steel
and concrete bridge on road between
Seattle and Sunnydale.

Portland, Ore.—County Comrs. are about
to let contracts for constructing 3 rein-
forced concrete bridges on Columbia High-
way. Girder bridge over Pierce Creek 360
ft. long with 9 spans each 40 ft.; concrete
arch over Moffett Creek, and concrete
girder bridge over Tanner Creek; total
cost about $40,000.
Bids desired until Feb. 23 by Wm. N.

Marshall, Secy. Columbia River Inter-
state Bridge Comn., at Room 201, Mul-
tonomah County Court House, Portland,
for furnishing material and constructing
the Columbia River interstate bridge and
approaches advertised in Engineering
Record. The bridge and approaches are
for highway and street car traffic and
comprise about 5000 lin. ft. steel struc-
ture, and 12,000 lin. ft. of embankment,
including about 9500 tons of ste^l. about
1.000,000 cu. yds. of embankment and
about 29,000 cu. yds. of concrete. Wad-
dell & Harrington, of Kansas City, Mo.,
Rngrs.

Tuba. Arl2.—Contracts awarded on
liids opened Dec. 22 by Commissioner of
Indian .4fCairs. Dept. Interior, Washing-
Ion, D. C, for constructing a steel high-
way bridge, 70-ft. span, across Moencopl
Wash, Western Navajo Indian Reserva-
tion, near Tuba, as follows: Substructure,
to Pueblo Bridge Co., Pueblo, Colo., at
$3,061, and superstructure, to Joliet Bridge
Co., Joliet, 111., at $2,680.

London, Ont.—The City Engineer writes
that the citizens on Jan. 1 defeated the
proposition to construct the proposed
i)ridge over Thames River at Richmond
.St.; the plans called for a steel super-
structure, concrete substructure, one 200-
ft. span and 450-ft. trestle, concrete floor;
cost $36,870. It will likely be voted on
again next January, if not before.

Calgary, Alta.—Bids desired until Feb.
12 by City Commissioners for furnishing
and erecting steel superstructure for
Louise Bridge at 9th W. St.; will consist
of 4 Pratt truss spans each 135 ft. long;
approximate weight 400 tons. J. M.
Miller, City Clk.

PAVING AND ROADS.
Items Arranged Geographically

Connecticut.—Contract has been award-
ed by Chas. J. Bennett, State Highway
Comr., Hartford, for construction of
about 4344 lin. ft. of special 6-in. gravel
road in East Lyme, to A. B. Cadwell, New
Britain, at $7,493 (bids opened Dec. 31).

Albany, N. Y.—See "Water Works."

Bolivar, N. Y.—The VI!'age Clerk writes
bids desired about Feb. 1 for paving Main
.St., about 11/4 miles, with brick, concrete
curb and gutter, stone foundation; cost
$45,000.

Brooklyn, N. Y.—Bids desired until Jan.
20 by L. H. Pounds, Boro. Pres., for regu-
lating, grading, curbing and laying side-
walks on portions of Canarsie Lane, Fos-
ter Ave., 39th 79th and several other
streets, requiring 76,236 sq. ft. cement
sidewalk (1 year maintenance), 17,750 lin.

ft. steel-bound cement curb (1 year main-
tenance), etc.; also furnishing and deliv-
ering 2000 tons limestone or suitable in-
organic dust.

Buffalo, N. Y.—Following are the bids
opened Dec. 30 for paving: Eckhert St.,
with asphalt. German Rock Asphalt &
Contr. Co., $13,660: Newfleld St„ .^sphalt,
German Rock Asphalt & Contr. Co., $30,-
000; same street, with brick, Erie Contr.
Co.. $28,506

Lockport, N. Y.—Bids desired until Jan.
23 by County Bd. Supervisors (K. H.
Krull, Clk.) for constructing Lewiston Rd.
or Cliestnut Ridge County Rd. No. 14,
Town of Royalton, 2.98 miles; also Quaker
Rd., so-called County Rd. No. 15, Towns
of Hartland and Somerset, a total dis-
tance of 7.458 miles.

Bridgeton, N. J.—Bids reported desired
until Jan. 18 by Road Com. Bd. Chosen
Freeholders for constructing 9.74 miles
gravel road.

Elizabeth, N. J.—The County of Union
is considering road development for 1915,
to cost about $200,000. No plans and
specifications yet ready. Jacob L. Bauer,
County Engr.

Hackensack, N. J.—Bd. Freeholders
sold $125,000 county good road bonds.

Jersey City, N. J,—Contract about to be
let by City Comn. for improvement of
I'ollock, West Side and Mallory Aves.,
Sheffield St., Rutgers Ave. and Browne PI.

Philadelphia, Pa.—Bids desired until
Jan. 19 by M. L. Cooke, Dir, Pub. Wks.,
for repairing and patching asphalt paved
streets.

Pittsburgh, Pa,—Contract was award-
ed Dec. 30 for laying street railways
tracks and paving the roadway and side-
walks on the North Side Point Bridge to
Booth & Flinn, Ltd., Pittsburgh, at $52,-
311. Robt. Swan, Dir. Dept. Pub. Wks.

Wilkes- Barre, Pa.—Bids desired until
.Ian. 21 for $10,000 paving bonds. F. H.
Gates, City Clk.

Wilmington, Del.—There is reported to
be a movement on foot here lookin.g to the
construction of a road to Delaware River
and the erection of a pier on the river
front at a cost of about $40,000. The
Chamber of Commerce is said to be inter-
ested.

Wilmington, Del.—See "Sewerage and
Sewage Disposal."

Baltimore, Md.—Concrete footways are
to be constructed by city in area bounded
by Fallsway on the east, Paca St. on
west, Pratt St. on south, and Centre St.
on north.
Bids desired by City Paving Comn. (J.

Myers Hedian, Secy.) until Jan. 20 for
paving as follows: Contract 102, Franklin
and George Sts. and Druid Hill Ave.; Con-
tract 103, George and Biddle Sts., and Fre-
mont and Druid Hill Aves.; Contract 104,
Carey St. and Edmondson Ave.; Contract
105, Greene, Read, Dolphin, Lanvale and
Mosher Sts.

Maryland.—Bids desired .until Jan. 19 by
State Roads Comn.. Baltimore (Wm. L.
Marcy, Secy.), for Contr. No. D-11—Sec-
tion of concrete or macadam road, from
Linkwood to Mt. Holly, Dorchester Co.,
about 2,69 miles in length.
Bids desired until Jan. 19 by State

Roads Comn., Baltimore (Wm. D. Marcy,
Secy.), for Contr. Bc-17-Sect. 6—approxi-
mately 1.50 miles sheet asphalt paving
for Hanover St. bridge and approaches.
Lowest bids opened by State Road

Comn. Dec. 29 for paving were reported
submitted as follows: Sheet asphalt,
Cathedriii St., bv American Paving &
Contr. Co., at $22,778, and 3% miles ma-
cadam on Annapolis Boule. by Betz &
Boyce, Albany, $38,730; same road with
concrete, $42,272.
Contract reported awarded .Ian. fl by

Bd. of Awards to Baltimore Asphalt Block
& Tile Co. for repairs to .sheet a.sph.11l
streets at about $84,510,

Maryland.—See "Bridges."

Richmond, Va.—Contract for com-
pleting extension of Grace St. awarded by
Administrative Bd. to H. H. George, at
about $20,000.

Tallahassee, Fla.—Rids reported desired
bv A. H. Williams, City Clk.. until Fe'v 1

for $34,000 grading, curbing and paving
bonds.

Tampa, Fla.—Allen Thomas, Clerk
Comrs. Pub. Wks., writes that contract
for paving with vitr. brick portions of
various streets (bids opened Jan. 5) has
been awarded to Georgia Eng. Co., Au-
gusta, Ga., and Edwards Constr, Co.,
Tampa.
Alexandria, La,—S. Weil, City Secy-

Treas., writes contract was awarded Jan.
4 for resurfacing with bitulithic and grad-
ing a portion of 3d St. to Galley & Clark,
of Alexandria.

Knoxvllle, Tenn.—Contracts for mac-
adamizing 80 miles pikes awarded by
Morgan County to Oliver & Hill, Mary-
vllle. and Solomon Constr. Co,, Harrlman.
at $270,000,

Ashtabula, O,—Bids desired until Jan,
23 by M, H, Turner, Dir. Pub. Service, for
paving S. Ridge Rd. with shale block on a
concrete foundation, requiring 13,000 cu.
yds. excav. and 15,800 sq. yds. pavement.
Cost $44,870.

Bellaire, O.—Bids reported desired until
Jan. 25 by R. E. Crow, City Aud., for
$.'!0.627, N. Jefferson St. paving, curb and
sidewalk bonds.

Cleveland, O.—Bids desired until Jan.
30 (readvertisement) by Co. Comrs.
Cleveland, for improving Berea-Triskett
Road, extending southwesterly from Mad-
ison Ave. to Intersection of Warren Road
and Triskett Road in West Park Town-
ship W, A. Stinchcomb, Co. Surveyor.

•kUems marked thus give tht names of partits omardtJ contracts.

Hamilton, O.—City Council contem-
plates paving N. 2d, N. 8th, N. 9th, Wash-
ington, Buckeye, S. 6th and S. 7th Sts.

Hamilton, O.—See "Sewerage and Saw-
age Disposal."

Lima, O.—Bids desired until Jan. 30 by
County Comrs. for constructing an 18-ft.
brick pavement with an 8-in. retaining
curb on N. West St. from Murphy St. t«»

llobb Ave. H. J. Lawlor, Co. Aud.

Ohio.—Following are bids opened Dec. H
•at the office of Jas. R. Marker, State
Highway Comr., Columbus, for state high-
way work:
Georgetown, Brown County, Sect. By

of Georgetown-Wilmington Road, I. C. H.
175, in Green Township, for constructine
the bridges, culverts, grading roadway
and paving with waterbound macadam,
length 15,710 ft., width of pavt. 14 It..
width of roadway 26 ft.: Thurber &
Browning Co., Cincinnati, $30,850 (award-
ed contract) ; Ironton Transfer & Storage:
Co., Ironton, $31,062; Stratton & Evana,
Hamersville, $31,181.
Hamilton, Butler County, Sect, G, of

Cincinnati-Hamilton Road, I. C. H. No. 39,
in Fairfield Township, construction ot
bridges and culverts, grading roadway
and paving with brick, length 14,786 ft.,
width of pavt, 16 ft., width of roadway 2«
ft.: Wm. L. McHugh, Springfield, $59,900;
Youndt & Jackson, Dayton, $58,998; Frank
J. Stamm & Son, Hamilton, $58,996; C. C.
Ummel & Son, Trenton, $58,490; Garver &
WIrtz, Hamilton, $57,470; D. A. Dillon.
Hamilton, $53,097. (Award withheld.)
Bids were opened at the office of JasL

R.- Marker, State Highway Comr., Co-
lumbus, Jan. 8 for improvements on fol-
lowing roads:
Coshocton County, on Sect. A of Wal-

liondlng-New Guilford Rd., Perry andNew Castle Townships, paving with
water-bound macadam; length, 12,505 ft.;
estimated cost, $5,909 (no bids rcceired).
Cuyahoga County, Sect. L of Chagrin

Falls-Greenville Rd., Orange TownsMp.
constructing bridges and culverts, grad-
ing roadway and paving with brick;
length, 20,031 ft.; contract awarded to
Enterprise Paving & Constr. Co., Cleve-
land, at $83,449.
Hardin County, Sect. F of Roundhead-

McGuffey Rd., Marion Township, CMI-
structing bridges and culverts, grading
roadway and paving with brick and re-
inforced concrete; length, 7205 ft.; award-
ed to Henry S. Enck, Lima, at $23,787.Miami County, Sect. C of Dayton-
Troy Rd.. in Concord Township, con-
structing bridges and culverts, grading
roadway and paving with bituminous
macadam; length. 11.164 ft.; awarded to
J. M. Hennessey, Piqua, at $26,897.
Morgan County, Sect. B, McConnells-

ville-Caldwell Rd., Bristol Township, con-
structing bridges, culverts and grading
roadway and paving with water-bound
macadam; length, 9745 ft.; awarded to H.
C. Foster & Son, Richmond. Ind., at $37.-
743.
Summit County, Sect. M of Akron-

Wooster Rd., in Norton Township, con-
structing bridges and culverts, grading
roadway and paving with brick; length.
12,614 ft.; awarded to H. O. Putnam
Constr. Co., Bedford, at $54,210.

Troy, O.—M. A. Gantz, City Engr.,
writes contract has been awarded to J. M.
Hennessey & Bros., Troy, for paving with
asphalt macadam 5193 sq. yds., at $1.24
per sq. yd., or a total of $9,449. Monte-
zuma asphalt and Lima stone selected.
Bids will be received by Henry J. Beck.

Dir. Pub. Service, until ,Ian, 27 for paving;
Market St., to include the following:
13,700 sq. yds. asphaltic concrete paving.
4416 lin. ft. combine curb and gutter, 386
lin. ft. header curb, 570 lin. ft. 18-in.
sewer, 36 lin. ft. 15-in. inlet connections
complete and 120 lin. ft. 12-in., 6 cast-iron
inlets and 1 manhole; estimated cost $26,-
417. Bids will also be received on pavitlg
of street car tracks. 4160 sq. yds. asphaltic
concrete paving; estimated cost $7,280.

Urbana, O.—Bd. County Comrs. votedi
to construct one mile macadam and con.-^
Crete road northwest of Urbana.

Washington C. H., O.—Bids reported
desired until Jan. 25 by John N. McPad-
den. City Aud., for $20,000 street improve-
ment bonds.

Indiana,—Bids desired by County Com-
missioners for constructing roads as toJ-
lows:
Until Feb. 1:
Valparaiso, 2 gravel roads. C A.

Blechly, Co. Aud.
ITntil Feb. 2:
Rensselaer, stone roads in Walker and

Carpenter Townships. Jos. P. Hammond,
Co. Aud.

Crawfordsville, 2 roads in Union Town-
ship', concrete, gravel and stone: brick and'
concrete road in Franklin Township:
stone road in Clark Township; concrete
road in Walnut Township. B. B; Engle.
Co. Aud.

Brazil. 2 limestone roads In Lewis'
Township. W. O. Graeser, Coi Aud;

Indianapolis, Ind.—Bids reported de-
sired until Jan. 18 by Bd. Pub; Wks. (Jtw,
A. Rink, Pres.) for curbing, paving, etc
in various streets.

Benton Harbor. Mich.—City Council'
voted to pave with brick Columbus Ave.;
cost $17,167.

Crystal Falls, Mich.—Contract has-
been awarded by the Iron County Road
Comn. Jan. 6 to Hicks & Barber, Vulean,
Mich., for grading 10^ miles of Beeck<-
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wood-Gogebic Road, at )29.951. Next 3
lowest bids: A. D. McRae. Palatka. Mich .

$30,793: WideU Co.. Uankato. Minn.. $30.-
471; McGratti Constr. Ca, Green Bay,
Wla.. J31.470. A. L. BurHdge. Co. Road
Bngr.

Detroit. Mich.—Park Commissioner esti-
mates cost of resurfacing 7H miles of
boulevard, at {360,000.

Pontiac. Mich,—Bids desired until Jan.
23 by Co. Road Comrs. (Thos. Lytle,
Chran.), for building m miles of concrete
road on Woodward Ave., t>etween Villages
of Royal Oak and Birmingham.

Royal Oak, Mich.—Bids desired until
Jan. 23 by County Road Comrs. (Thos.
Lytle. Chmn.). Pontiac, for constructiiis
4Vt miles concrete road on Woodwarii
Ave., between Royal Oak and Birming-
ham.

Mollne, Ml.—City Council is considering
paving with brick 17th Ave., from 10th to
16th St.. 5680 sq. yds., concrete founda-
tion and curb asphalt fill: 25th St.. 7th to
11th Ave., 4S10 sq. yds., brick pavement
asphalt fill, no t>ase or curb, and concrete
pavement; 24th Ave., from 16th to 18th St.
"A," and 18th St. "A," from 23d to 21th
Aves., 4180 sq. yds, concrete curb, armored
plate joints and reinforced. Lyie Payton,
City Engr.

Manchester, la.—Bids reported desired
until Jan. 18 by T. Wilson. City Clk., for
about 10.000 sq. yds. paving.

Marshalltown, la.—Bids reported desired
until Feb. 15 for paving a number of
streets. For further information address
City Clerk.

St. Paul, Minn.—Paving of Raymond
and Lexington Aves. with creosoted wood
blocks is contemplated by city at cost of
about tlO-.OOO.
County Comrs. are reported to be con-

sidering paving 21 miles of roads.

Arkansas City, Kan.—S. K. Titus. City
Engr., writes that resolution has been
passed by Comrs. to pave 9 blocks on
Sumraitt St. with brick on concrete base,
hot nothing definite has yet been done.

Great Falls, Mont.—Bids desired until
Jan. 19 by W. H. Harrison. City Clk., for
constructing sidewalks during season of
1915.

Columbia, Mo.—City Council Jan. 5

authorized J. Paul Price, City Engr., to
prepare plans for paving Matthews St.,

from Paquin St. to University Ave.; also
Sexton Road, from 3d St. to the city
limits; both with asphalt macadam with
combined curb and gutter.

Little Rock. Ark.—Surveys and plans
are being made by State Highway Dept.,
at Little Rock, for Pulaski County Road
Improvement No. 6. consisting of 12 miles
watertwund macadam 12 ft. wide. Esti-
mated cost $S5,000.

'^Bonham, Tex.—Contracts for con-
strticting 14 miles roads leading north and
south of Bonham awarded by Good Roads
Comrs. to Owens Constr. Co., Vicksburg,
Iflsa.. at 1(6,488.

Galveston, Tex.—Bid.<i desired until Jan.
21 at offlcp of John D. Kelley, City Secy.,
for constructing approximately 21.300 sq.

yAs. vitr. brick in Ave. H, or a part in

2»th St. A. T. Dickey, City Engr.

Mt. Pleasant, Tex.—Contract for pav-
ing 10 blocks in business section of city
with rock asphalt awarded by City Coun-
cil to Bert Hahn Constr. Co., Dallas, at
about (30,000.

Paris. Tex.—The citizens voted to Issue
tlOO.OOO bonds foi* street (lavements.

Sutherlin Springs. Tex.—Citizens voted
to issue bonds for constructing roads.

Chehalls, Wash.—Bids desired until
Feb. * by County Comrs. for paving with
concrete about 1-mile road on Pacific
highway, between Chehalls and Centralia.
Probable cost Sla.500.
Bids deyired same time and place as

above for paving a portion of Cowlitz
Prairie Rd. Probable cost $32,000.

Olympla, Wash.—Plans being prepared
by w. H. Yeager, County Engineer, for
constructing 3-mlle continuation of Stanke
Road.

Seattle, Wash.—Plan* completed by A.
H. Dlmock. City Engineer, for paving
14th Are. : cost $25,500.
Contracts about to be let by Bd. Pub.

Wks. for constructing concrete sidewalks
on SJd Ave. N. E. and for concrete walks
on N. 76th St.

Bids reported desired Feb. 10 by A. P
Denton. Co. Engr., Seattle, for grading
20 miles of road between Auburn and
Enumclaw, cost reported at $80,000, and
for grading 10 miles of road between Ben-
ton and Issaquah. coat reported at $70,000.

Spokane. Wash.—Bids will probably be
received about Feb. 23 by County Comrs.
for paving In Deer Park and Waverly, 2
contracts. Work includes about 140,000

sq yds. asphalt macadam, penetration
method, and l.'iO.OM cu. yds. excav. and
several concrete structures, about 1500 cu.
yds.- grading is heavy, as roads are being
put on maxlm«m 5 per cent grade. .T. w.
Starck, Co. Engr.

'^Lang Beach, Cal.—Paving of American
Ave. with asphalt awarded by Bd. Pub.
Wks. to Los Angelas Paving Co., at
$35,914.

Manhattan Beach, Cal.—Bids reported
liesireil until Jan. 27 by Bd. City Trustees,
for constructing speedway, a total length
of about 1 mile, including 13 small alleys
to be paved to a width of 25 ft. with con-
crete base and oil and screenings surface,
requiring approximately 116,622 sq. ft.

paving, 3,301 lin. ft. cement curb, etc.;
also improving 37th St., consisting of
about 14 mile of bitulithic pavement. KI.

M. Murray, City Engr.

San Francisco, Cal.—The Secretary
Dept. Pub. Wks. writes that the contem-
plated work on Railroad Ave., between
Revere and Yosemite Aves., includes con^
struction of a standard asphalt pavement,
granite curb, catchbasins, culverts and
artificial stone sidewalks. Estimated
cost $29,500.

Tulare, Cal,—Contract for paving 17
blocks awarded by City Council to Federal
Constr. Co., San Francisco, at $90,494.

Mountain Home, Idaho.—County Comrs.
contemplate constructing 6-milc road be-
tween Mountain Home and Breuneau;
cost about $15,000.

Ottawa, Ont.—During this year it is
proposed to pave Nepean St., Elgin to
Kent, at a total estimated cost of $25,164,
to include 7300 so. yds. asphalt, 4388 lin. ft.

gutter. 30 concrete catchbasins; also
Gloucester St., Elgin to Kent, at a total
estimated cost of $22,709, to include C400
sq. yds. asphalt. 4390 Iln. ft. gutter and
30 concrete catchbasins.

Welland, Ont.—C. Webber, City Clk.,
writes that the $135,000 paving bonds re-
cently sold will be used for paving. E. W.
N. and S. Main and Canal Sts. already
completed.

Point Grey, B. C.—Lowest bid opened by
City Comn. for paving University Ave.,
submitted by Ledingham & Cooper, Van-
couver, at $23,570.

• STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographically

Miami, Fla.—Local press reports state
that the proposed garbage disposal plant
will be constructed by city forces, under
supervision of B. H. Klyce, City Engr.;
cost $16,000.

Ottawa, Ont.—Citizens voted Jan. 4 to
issue $60,000 bonds for an incinerator.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

4rDredglng — New Haven, Conn,—Con-
tract awarded to Morris & Cummlngs
Dredging .Co., New York, for dredging in
New Haven Harbor (bids opened Dec. 16),
at 7.44 cts. per cu. yd.; total $52,080.

Pier—Brooklyn, N. Y.—Contract for
timber and concrete pier at navy yard
(bids opened by Bureau of Yards and
Docks. Washington, D. C, Dec. 19) re-
ported awarded to Snare & Triest, of New
York, at $158,730.

Dredging—New York, N, V,—Bids de-
sired until Feb. 11 by Col. W. M. Black,
Corps Engrs., U. S. A., First Dist., New
York City, Rm. 710 Army Bldg., 39 White-
hall St., New York, N. Y., for dredging
in Harlem River, N. Y., advertised in
Engineering Record.

Dredging—Passaic, N, J,—Contract for
dredging in Passaic River (bids opened
Dec. 8) has been awarded to J. A. Seeley,
of New York, at 1S% cts. per cu. yd.;
total $30,000.

Dredging — Philadelphia, Pa. — Bids
were opened Jan. 7 at the ofllce of U. S.
Engineers, Philadelphia, Pa., for dredging
in Delaware River below Philadelphia, as
follows, fa) 1,320,000 cu. yds. dredging Sect.
D, length 4979 ft.; (b) 1.205,000 cu. yds.
dredging In Sect. E, length 6000 ft.; (c)
dredging 2.525,000 cu. yds. in Sects. D and
E, length 10,979 ft.; (d) total cost: P. San-
ford Ross, Inc.; Jersey City, N^ J.^ (c)

Medina, N, Y., (a), (b), (c), (d) $1.98, (e)

$1,073,358; H. P. Converse & Co., Boston,

Mass., (a), (b), (c) $2.38, (d) $2.28, (e)

$1,236,818: Roderick G. Ross, Jacksonville.

Fla., (a), (b), (c), (d) $2.51, (e) $1,360,671;,

The E. & W. Gillen Dock, Dredge &
Constr. Co., Racine, "A'is., (a).and (c)

$4.80, (b) and (d) $2.49, (e) $1,369,002;

.lohn Cashman & Sons Co., Boston, Mass.,

(a), (b), (c), (d) $2.64, (e) $1,431,144;

Coast Lakes Contr. Co., New York, (a),

(b), (c), (d) $3.50, (e) $1,897,350; Standard
Lime & Stone Co., Baltimore, Md., (a),

(b), (c), (d) $3.44, (e) $1,864,824; Uvalde
Asphalt Paving Co., New York, (a) and
(c) $5, (b) and (d) $3.50, (e) $1,909,800;

Hardaway Contr. Co., Columbus, Ga., (a)

and (b) $2 85, (c) $2.80, (d) $2.50, (e)

$1,370,525; Crawford Paving Co. and Co-
lumbia Granite Co., Washington, D. C.
(a), (b), (c), (d) $5.23, (e) $2,835,183;

Bowers Southern Dredging Co., Galveston,
Tex., (a) and (c) $4.85, (b) and (d) $2,495,

(e) $1,372,086. „„
No. 2, on $3,170,000 availability: (a) 3000

tons Class A shore; (b) 6300 tons Class B
shore; <c) 78,700 tons Class A break-
water; (d) 1,143,000 tons Class C break-
water; (e) total: D. L. Taylor & Co., Me-
dina, N, Y., (a), (b), (c), (d) $1.98, (e)

$2,435,400; H. P. Converse & Co., Boston,
Mass., (a) and (c) $2.34, (b) and (d) $2.24,

(e) $2,756,030: Hardaway Contr. Co., Co-
lumbus, Ga., (a), (b), (c) $2.55, (d) $2.25,

(e) $2,793,600; E. & W. Gillen Dock,
Dredge & Constr. Co., Racine, Wis., (a)

and (c) $4 80, (b) and (d) $2.39, (e) $2,959,-

703; John Cashman & Sons Co., Boston,
Mass., (a), (b). (c), (d) $2.70, (e) $3,321,-

000; Roderick G. Ross, Jacksonville, Fla.,

(a), (o), (d) $2.43, (b) $2.49, (e) $2,988,900;
Coast Lakes Contr. Co., New York, (a),

(b), (c), (d) $2.4495, (e) $3,012,885; Stand-
ard Lime & Stone Co., Baltimore, Md., (a),

(b), (c), (d) $3.25, (e) $3,997,500; Uvalde
Asphalt Paving Co., New York, (a) and
(c) $5, (h) and (d) $3.50, (e) $4,317,450;
Crawford Paving Co. and Columbia Gran-
ite Co., Washington, D. C, (a), fb), fc),

(d) $4.98, (e) $6,125,400; Coastwise Dredg-
ing Co., Norfolk, Va:, (a), fb), fc) $3.76.

fd) $2.36, fe) $3,024,600; Bowers Southern
Dredging Co.. Galveston, Tex., fa) and fc)

$4.85, fb) and fd) $2,395, fe) $2,966,226

Earth Levee—Augusta, Ga,—Bids de-
sired until Jan. 19 by City Council, care
River and Canal Comn., 747 Broad St.

fNisbet Wingfield. Ch. Engr.), for fur-
nishing material and constructing Sect. 4

of the earth levee at Augusta, requiring
250,000 cu. yds. earth fill and 30.000 cu.
yds. earth excav. This will be scraper or
wagon work: also constructing 960 lin. ft.

reinforced concrete box sewer, 7 x 4% ft.,

1710 lin. ft. 48, 42 and 36-in. brick sewer
and 330 lin. ft. 24-in. pipe sewer.

Drainage Bonds— Daytona, Fla.—See
"Sewerage .and Sewage Disposal."

Drainage — Lake Charles, La.—Some
street drainage is being considered, to
cost about $15,000, but will first have to
be submitterl to a vote of the taxpayers.
Andrew Cook, City Clk.

Levee Enlargement—Vicksburg, Miss.
—Contract was awarded Jan. 2 to H. B.
Blanks Levee Co., Vicksburg, for improv-
ing Mississippi River, 3d Dist., Vicksburg,
which calls for about 630,000 cu. yds.
levee enlargement from Damascus to
Princeton, Stations 1800 to 2100, Lower
Yazoo Levee Dist., Miss., at 12.24 cts. per
cu. yd.; total $77,112. Other bids— fa)
per cu. yd., fb) total: R. T. Clark & Co.,
Natchez, fa) 12.4 cts., fb) $78,120; W. T.
cSfe E. M. Lowrance & Co., Memphis, Tenn.,
fa) 14.95 cts., fb) $94,185; Sessions, Du-
laney & Co., Grace, fa) 13.94 cts., fb)
$87,822; R. L. Leonard, Memphis. Tenn.,
fa) 13.98 cts., fb) $88,074; J. A. Burt &
Co., Gunnison, fa) 14.68 cts., fb) $92,484;
Llnnan Bros. & Co., Box 364, Memphis,
Tenn., fa) 13.2 cts.. fb) $83,160: Roach,
Stansell. Lowrance Bros. & Co.. Memphis,
Tenn., fa) 13.74 cts., fb) $86.5B2: Gibson.
.Jackson & Co., Natchez, fa) 14.38 cts.,

fb) $90,594.

Ditch—Ashland, O.—The Comrs. of Ash-
land and Wayne County reported to be
considering widening, deepening and
dredging Muddy Fork and Jerome Fork.

U.9 cts., fd) $300,475; Maryland Dredging branches of Mohican River; cost, includ-
& Contr. Co.. Baltimore, Md., fa), fb) and ' '

'
'

(c) 9.4 cts., fd) $237,350; John H. Gerrish,
Boston, Mass., fa) 12.69 cts., fb) 12.39 cts.;
Sanford & Brooks Co., Baltimore, Md.,
fc) 11 cts., fd) $277,750; American Dredg-
ing Co., Philadelphia, fa) 8.35 cts., fb) 8.4
cts.. (c) 8.3 cts., (d) $209,575 (recom-
mended for award); Atlantic Gulf &
Pacific Co., New York, fc) 9.47 cts., fd)
$139,117; Timothy J. Daly, Brooklyn, fa)
and (b) 16 cts„~(c) 15.5 cts., (d) $391,375;
Morris & Cummings Dredging Co., New
York, fa), fb) and fc) 10.28 cts., fd)
$259,570.

Electric Hoists — Philadelphia, Pa,

—

Bids desired until Feb. 16 fextension of
date from Feb. 3) by Geo. W. Norris, Dir
Dept. Wharves. Docks & Ferries, 655
Bourse P.ldg., for electric hoists at South-
wark Piers, Delaware River, between
Catharine and Christian Sts., advertised
in Engineering Record.

Breakwater— Wllminaton, N. C.—Bids
were opened Jan. 5 by MaJ. H. W. Stickle,
Corps Engrs., U. S. A., for constructing
breakwater, including shore connection, at
Cape Lookout, N. C: bids were received
on two propositions as follows:

ing bridges, about $60,000.

Steel Hull for Derrick Boat—Cincinnati,
O.—Bids desired until Feb. 9 by Lieut.-
Col. Wm, L. Sibert, Corps Engrs., U. S. A.,
Cincinnati, O., for constructing steel hull
for Derrick Boat No. 4, Kentucky River,
Ky.
River Work—Indianapolis, Ind,—Con-

tract reported awarded by Bd. Pub. Wks.
to iSernard Norton for excavating obstruc-
tions along east side of White River, from
Oliver Ave. to a point south of Kentucky
Ave., at $11,126 for excavating work and
9 cts. per cu. yd. for hauling earth across
river, where it will be used in building
Drover St. levee.

Drainage—Gibson City, III,—The Comrs.
of Sangamon & Drummers Drainage Dist
fC. F. Helman, Engr.) have completed
plans for drainage of city. Phillips &
Swanson, Attorneys for District, are at
work on the assessment; estimated cost
$36,700. Segment tile is favored for
larger portion of work.

Pumping Station for Drainage Work

—

Quincy, III.—Bids desired until Feb. 19 by
Edmund P. Perkins Eng. Co., First Natl,

«nJ?.frii« A ;h:?;2.^Ky^'lnS'l''''- <^.'
^""^ !'»"'« I^'JK- Chicago, for an electric

shore^ (V.1 SRinn Vij?]
%*"'

'°"a«
Class B pumping station for South Quincy Drain-

wfter- r^\ 4«7 7nn*^I^L%'* "^ J""®*?' ^f'^ ^nd Levee Dist., Adams County. 111.,

r^.^r-' ffi i!iii\.-A°"? ^4?"*. '^ t"-eak- advertised In Engineering Record. Workwater, (e) total. D. L. Taylor & Co., includes pump house, substation, suction

icltemi marked thus give the names of parties awarded contracts.

and discharge bays, laying about 180 ft.

c.-i. pipe, haul and erect all machinery
and wiring for electric machinery and
lighting. Bids will be received as a whole
for all pumping machinery or for each
part separately and includes 2 centrifugal
pumps, equipped with chain drive and
necessary auxiliaries, a 5-ton traveling
crane and two 200 hp. motors and auxili-
aries and three transformers.

Reservoir— Ft. Shaw, Mont.—Contract
reported awarded by the U. S. Reclama-
tion Service to Bates & Roger Constr. Co.,
Spokane, Wash., tor construction of a por-
tion of the Pishkun reservoir supply canal
in connection with the Sun River project,
Mont., at $39,939. Work involves excava-
tion of about 68,500 cu. yds. of material,
15,000 cu, yds. overhaul, the erection of
canal structures, etc.

Irrigation—St. Ignatius, Mont.—Follow-
ing are the unit prices of tlie Miracle
Constr. Co., Kalispell, lowest bidder for
constructing structures on Pablo Laterals
"A" and "31A" and sub-laterals (bids
opened Dec. 22) by U. S. Reclamation
Service, St. Ignatius:
2,880 cu. yds. excav. Class 1 $0.24
160 cu. yds. excav. Class 2 78
30 cu. yds. excav. Class 3 1.50

150 cu. yds. puddling 60
370 cu. yds. concrete 11.00

32,500 lbs. place reinforcing steel 02
620 sq. yds; grouted paving, 18 in,, 3.00
160 sq. yds. grouted paving, 12 in.. 2.50
210 sq. yds dry paving 1.75

Total Schedule 1 $8,351.00

4,100 cu. yds. excav. Class 1 $0.24
150 cu. yds. excav. Class 2 78
50 cu. yds. excav. Class 3 1.50

700 cu. yds. puddling 75
450 cu yds. concrete 12.00

28,000 lbs. place reinforcing steel 02
200 lbs. erecting structural steel . . . .03

1,575 sq. yds. grouted paving, 12 in,. 2.25
1,000 sq. yds. dry paving 1.75
410 lin. ft. mfg. & lay. 12 in. con-

crete pipe 75
220 lin. ft. do., 13 in 1.20
410 lin. ft., do., 24 in 1.76
300 lin. ft. do., 30 in 3.00

Total Schedule 2 $15,149.75

1,750 cu. yd. excav. Class 1 $0.24
100 cu. yd. excav. Class 2 78
50 cu. yd. excav. Class 3 2.00

300 cu. yd. puddling 75
220 cu. yd. concrete 12.00

13,000 lb. place reinforcing steel 02
760 sq. yd. grouted paving, IS in.. 2.25
160 sq. yd. grouted paving, 12 in... 2.00
700 sq. yd. dry paving 1.75
380 lin. ft. mfg. & lay. 12 in. con-

crete pipe 75
100 lin. ft. do., 18 in 1,40
60 lin. ft. do., 24 in 2.00

120 lin. ft. do., 30 in 3.00

Total Schedule 3 $7,883.00
Grand Total $31,384

Drainage Work—Elsberry, Mo,—Bids
desired until Feb. 8 by Maj. Clarke S.
Smith, Corps Engrs., U. S. A., Mississippi
River Comn., 1311 International Life Bldg.,
St. Louis, Mo., for constructing about
100,000 cu. yds. earthwork in Elsberry
Drainage Dist.

Drainage — Elsberry, Mo,—Contract
has been awarded by the Mississippi River
Comn., International Life Bldg., St. Louis,
Mo., to Hutchinson & Oakford, Peoria,
111., for about 225,000 cu. yds. earthwonv
in Elsberry Drainage District, at 10.9 cts.
per cu. yd.

Drainage—Angleton, Tex.—The Angle-
ton Drainage Dist. has voted an additional
$80,000 drainage bonds.

Irrigation Work—Fowler, Colo.—C. A.
Watson, of Fowler, Secy. Apishapa Canon
Irrigation Co., writes that it is proposed
to construct an Irrigation system includ-
ing building a reservoir in Apishapa
Canon, a tributary of Arkansas River;
capacity 33,000 acre ft.: dam 115 ft. high
of rock and earth: total cost, $375,000.
Engineers, Field. Fellows & Hindealider
Eng. Co., Denver.

Irrigation Work—North Yakima, Wash.
—It is reported that plans have been an-
nounced for the following ditch improve-
ments by irriftation companies of this
district, all having offices in this city:
Yakima Valley Canal Co., $20,000: Selah
Moxee Canal Co.. $25,000; Selah Canal Co.,
$36,000, and the Union Gap Irrigation Co.,
$65,000.

Wharf— Seattle. Wash.—J. R. West,
Central Bldg., Ch. Engr. Port of Seattle
Comn., has been instructed to prepare
plans for construction of wharf and fish

market at foot of Marion St., to cost be-
tween $20,000 and $25,000.

Fill—Seattle, Wash,—City Council has
instructed City Engr. Dlmock to prepare
plans for filling in -Mki Ave., from West
Seattle Ferry Landing to Alkl Point, to
cost about $210,000.

Dock—Seattle, Wash.—Contract for
constructing superstructure of dock at
foot of Marion St. for the Grand Trunk
Pacific Steamship Co. has been awarded
to J. M. Clapp. Burke Bldg., Seattle, at
about $75,000. The substructure Is being
constructed bv Nettleton. Bruce & Each-
bach, American Bank Bldg. Webster &
Ford, Archts., Lyon Bldg.

Pier—Redondo Beach, Cal.—An election

will probably soon be held to vote on
issuing $121,000 bonds for a municipal
pleasure pier and $85,000 for public parks.
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Concrete Wharf—Richmond, Cal.—Bids
opened Dec. 28 by City Council for con-
structing reinforced concrete wharf (to be
known as Municipal Wharf No. 1, Rich-
mond Harbor) on the water front at Point
Richmond, and following are reported to

be totals of bids received: McLaren &
Peterson, $277,520: San Francisco Bridge
Co., $277,006: Pacific Constr. Co., $271,40(>:

Guthrie-MeDouga! Co., $280,000; Healy-
Tibbitts Constr. Co., San Francisco,
$257,710. Engineer, P. A. Haviland, or

Haviland & Tibbetts, Alaska Commercial
Bldg., San Francisco.

Irrigation—Santa Paula, Cal.—It is re-

ported that the Pleasant Valley Lemon
Co. will construct an irrigation system
costing $100,000 and a cement distributing
system to cost $75,000 at Santa Paula, to

serve lOSO acres in Pleasant Valley, 10

miles east of Oxnard and 1 mile north of

Somis. Judge S. B. Kingsbury, Pres.
A. C. Hardison, Engr.

Irrigation—Mesa, Ariz.—A company is

reported formed by John Shrock, Wichita,
Kan., and J. R. Rittenhouse, Phoenix, for

the construction of a system to Irrigate

about 25,000 acres tributary to Mesa on
the east, including pumping plants, etc.

ELECTRIC RAILWAYS.
Items Arranged Geographically

Niagara Falls, N. Y.—International Ry.
Co, has asked Public Comn. Second Dis-
trict for permission to build line between
Niagara Falls and Lockport. E. G. Con-
nette, Pres., Buffalo.

Easton, Pa.—Easton Transit Co. re-

ceived franchise to reconstruct lines in

South Easton. H. R. Fehr, Pres.

Leisenring, Pa.—West Penn Traction
Co. will build extension between Leisen-
ring and Uniontown.

Washington, D. C.—Washington Ry. &
Electric Co. plans to spend $200,000 for

extension of lines.

Parkersburg, W. Va.—Marietta-Parkers-
' burg Interurban R.R. Co. chartered to

build 10-mile electric railway from Park-
ersburg to Marietta, O. Capital $10,000.

John Kaiser and E. Clark, Jr., among in-

corporators.

Girard, Ga.—Plans being made by Co-
lumbus R.R. Co. and City Council for con-
structing electric railway in Lower
Sirard. John S. Bleecker, Mgr., Columbus.

Knoxville, Tenn.—M. K. Bell, Knox-
ville, contemplates constructing electric

railway between Knoxville, Bristol and
Newport, Tenn., 120 miles.

Evansville, Ind.—Public Utilities Co.
plans to build 2-miIe Bell St. extension.
A. C. Blinn, Gen. Mgr., Evansville.

Almont, Mich. — Detroit, Almont &
Northern R.R. Co. plans to build 9^-mile
line between Almont and Imlay.

Carbondale, 111.—Murphysboro & South-
ern Illinois Ry. Co. contemplates con-
structing electric line between Carbondale
and Murphysboro. A. B. Minton, Mur-
physboro, Pres.

Urbana, III.—Kankakee & Urbana Trac-
tion Co. plans an extension to Paxton.

Colfax, la.—Plans being considered by
Des Moines Ry. Co. to construct an ex-
tension from Colfax to Newton. J. R.
Sterling, Ch. Engr., Des Moines.

Omaha, Neb.—Plans contemplated by
Omaha & Council Bluff St. Ry. Co. to ex-
tend Harney Line south from 6th St. ter-

minus to Gibson. W. A. Smith, Gen. Mgr.,
Omaha.

Billings, Mont.—Surveys have been
completed for line to be built to Big Horn
Canyon, distance 68 miles. John J. Har-
ris, Hardin, Pres.

St. Louis, Mo.—Springfield & Central
Illinois Traction Co. will, during the com-
ing summer begin construction work on
an interurban railway which will ultimate-
ly extend from St. Louis, Mo., across the
State of Illinois to Terre Haute, Ind.
Right of way and franchises have been
obtained from Terre Haute to St. Louis:
also for intersecting line from Spring-
field to Duquoin, for which franchises
have been granted. According to plans
buildin - of line will commence at St.
Louis and extend toward Newton. Power
plant will be erected 46 miles east of St.
Louis. It is also planned to operate elec-
tric lighting plants In smal Itowns along
the line. Isaac A. Smith, Pres. A. C.
Skillman, Secy. N. E. McMillan, Treas., all

of St. I-ouls.

Fresno, Cal.—Fresno Traction Co. re-
ceived franchise from Council along
li'resno Ave. and Fresno St., Stanislaus,
"O," Tulare and "P" Sts. to Southern
Pacific Reservation in Fresno. Frank W.
Webster. Gen. Mgr.. Fresno.

Barberton, O.—Council has passed or-
dinance instructing City Engineer to pre-
pare plans for elimination of grade cross-
ings by building the East Tuscarawas
Ave. viaduct.

Sandusky, O.—City Council has passed
an ordinance providing for elimination of
the Camp St. grade crossing, etc., cost
$194,200, and for construction of Columbus
Ave- subway, to cost $239,441. Cost of
work will probably be divided between
the city, the Lake Shore and the B. & O.
Railroad Companies.

Vancouver, Wash.—The Portland Van-
couver Northern Railroad Co., Vancouver,
reported incorporated with a capital of
$300,000 by Henry Crass and O. W. Ford,
both of Vancouver, with Vancouver as the
principal place of business. A franchise
across the proposed Interstate bridge will
be asked, and a line constructed to con-
nect Vancouver, Wash., with Portland,
Ore. Lines will also be built from Van-
couver to various sections of Clarke
County. It is also reported that the com-
pany will take over the properties of the
Oregon-Washington Corp.

San Bernardino, Cal.—Press reports
state that R. B. Charlton, Superv. of the
Angeles Natl. Forest, has approved appli-
cation of the Salt Lake R. R. (Arthur
Maguire, Ch. Engr., Los Angeles), for a
right-of-way through government land
between San Bernardino and Daggett by
way of Canjon Pass. It is said that the
Salt Lake R. R. plans to begin construc-
tion of 100 miles of track. Cost of con-
struction said to be about $4,000,000.

RAILROADS.
Items Arranged Geographically

Jacksonville, Fla.—The Atlantic Harbor
R.R. Co. is reported formed, with a cap-
ital of $50,000, to construct a railroad
from Jacksonville to Ft. George Island.
<^^!eo. J. Pereival, Pres., Atlantic City,
S. J.; P. D. Cassidy, Jacksonville, and
others. Incorporators.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Salem, Mass.—Plans of Jas. E. Mc-
Laughlin. Boston, have been selected for

the new high school; cost $100,000.

Exeter, R. I.—Plans have been prepared
bv Wm. R. Walker & Son. 17 Custom
House St., Providence, for the buildings
which are to be erected at the Rhode
Island School for Feeble-Minded, which
are to consist of 5 buildings and a new
wing.

Bridgeport, Conn.—Bids desired until
Feb. 1 by Bd. Contract and Supply for
general construction of almshouse, in-
cluding electric work; also mechanical
equipment.

Bristol, Conn.—Erection of a new city
hall, costing about $85,000, is under con-
sideration. Address Mayor.
School Dist. Com. has . appropriated

$90,000 for erecting a school in School Dist.
No. 1 for which plans are being prepared
by Walter P. Crabtree, of New Britain.

New Haven. Conn.—Bids desired until
Jan. 29 by Bd. Educ. (G. T. Hewlett,
Secy.) for furnishing material and erect-
ing Strong School on Grand Ave. Brown
& Voii Beren, Archts., Chamber of Com-
merce Bldg.

Bath, N. Y.—Bids desired until Feb. 2
by Jos. A. Goulden, Pres. Bd. Trus. N. T.
.State Soldiers and .Sailors Home, Bath,
for alterations to electric plant in said
home, advertised in Engineering Record.
Lewis F. Pilcher, State Archt., Albany.

Beacon, N. Y.—G. F. DuBois, Clk. Bd.
Educ, writes that architect has not yet
been selected for the proposed school; cost
reported to be $^8,000.

Binghamton, N.- Y.—Bids reported de-
sired until .Ian. 20 bv D. W. Foster, City
Clk.. for $106,000 school bonds.

Brooklyn, N. Y.—Bids desired until Jan.
25 by C. B. J. Snyder, Supt. School Bldgs.,
New York City, for general construction;
also plumbing and drainage of new School
100. Security $80,000 and $6,000, respec-
tively.

Long Island City, L. I., N. Y.—Plans
filed for 2% -story brick public school to be
erected at Crocheron and Franklin Aves.
for N. T. City Bd. Educ, 500 Park Ave.,
New York: cost $70,000.

New York, N. Y.—Plans being prepared
by Delano & Aidrich, 4 E. 39th St., for a
3-story building to he erected at 5th Ave.
and 98th St. for St. Bernard School, which
is now at 111 E. 60th St.
Bids desired until Jan. 18 by C. B. J.

Snyder, Supt. School Bldgs., New York,
for general construction of School 54,
Boro. Bronx. Security $100,000.
Plans filed for 5-stofy brick school to be

erected at Spofford Ave. and Coster St.
for city of New York; cost $275,000. C. B.
J. Snyder, Archt., 500 Park Ave.

^Rochester, N. Y.—J. T. Mullan, Supt.
Bd. Educ. writes that contracts for erect-
ing addition to Washington High School
have been awarded as follows: Mason
work, to Peter G. Hauck, 503 Cox Bldg.,
Rochester. $27,793. and carpenter work,
Wm. F. Maas, Railroad St., Rochester,
$12,799,

Thiells, N. Y.—Bids desired until Jan.
30 by Frank A. Vanderlip. Pres. Bd.
Mgrs.. T^tchworth Village, 65 Wall St.,
Room 215, New York, N. T., for construc-
tion, heating, plumbing, electric work and
laundry machinery for laundry building;
also construction, heating plant and un-
derground piping, plumbing and drainage
and electric work for power house at the
Letchworth Village, Thiells. advertised in
Engineering Record. Lewis F. Pilcher,
State Archt.. Capitol, Albany.

Yonkers, N. Y.—Plans prepared by I. E.
Ditmars, 111 5th Ave., New York, for a
4-story addition to the St. Joseph Hos-
pital.

Trenton, N. J.—Plans about completed
by Klemann & Fowler, Trenton, for a 2%-
story bricis and stone addition to the City
Hospital; cost $40,000.

Braddock, Pa.—Reported bids desired
for erecting the addition to the Braddock
General Hospital; approximate cost $70,-
000. Address Bd. Trus.

Monaca, Pa.—Plans being prepared by
Carlisle & Sharrer, Jenkins Arcade Bldg.,
Pittsburgh, for a county home group to be
erected here by the Comrs. of Beaver
County. Geo. Swaney, Co. Clk., Beaver.
Cost aboiit $80,000.

Mahonoy City, Pa.—Mahonoy Township
School Bd. has decided to erect a central
high school costing $75,000.

Washington, D. C.—See "Miscellane-
ous."

Alexandria, Va.—Bd, Trus. of Alex-
andria Hospital is considering plans for
a $50,000 building.

Pulaski, Va.—Citizens voted In favor of
Issuing $58,000 school bonds.

Fairmont, W. Va.—Plans about com-
pleted by Paul A. Davis, 3d, Philadelphia,
Pa,,' for an administration building, dor-
mitories and training school, to be erected
at the Normal School.

Huntington, W. Va.—Bids reported de-
sired until Feb. 5 by Jas. K. Oney, Secy.
Bd. Educ, for erecting high school on 8th
St. Versus T. Ritter, .^rcht., Huntington.

Atlanta, Ga.—Bd. Trus. of the Georgia
Tech. Is taking steps to erect the power
laboratory, for which there is $200,000
available.

A-Thomasvllle, Ga.—Contract for erect-
ing U. S. Post Office awarded to West-
chester Eng. Co., White Plains, N. Y., at
$55,506.

Jacksonville, Fla. — Armory bonds
amounting to $150,000 have been sold.

Covington, Tenn.—Bids desired until
Feb. 20 by O. Wenderoth, Supervising
Archt., Washington, D. C, for construc-
tion, complete (including mechanical
equipment, interior lighting fixtures and
approaches), U. S. Post Office at Coving-
ton.

Knoxville, Tenn.—Plans for the Lawson
McGhee Public Library, to be erected on
Commerce Ave, and Market St., are being
prepared by Grant C. Miller, of Chicago,
111. N. B. Baumann, of Knoxville, Resi-
dent Archt.

Barberton, O.—Plans for the high school
are to be prepared by Harpster & Bliss,
Akron. Address Bd. Educ
Canton, O.—Clerk Bd. of Education

writes bids desired about Mar. 1 for erec-
tion of fireproof high school, from plans of
Geo. F. Hammond, of Cleveland; cost
about $400,000.

Columbus, O.—The Mayor, In his annual
message, recommends enlargement of
city's market facilities; reconstruction of
Central Market, large convention and
assembly hall; establishment of a munici-
pal hospital and elimination of overhead
wires In all sections of city, and erection
of a new city hail,

FIndlay, O.—School bonds amounting to
$300,000 have been sold.

Lima, O.—Bids desired until Feb. 8 by
Bd. Educ. (C. B. Dwigglns, Clk.) for fur-
nishing material and erecting 2 element-
ary schools. McLaughlin & Hulsken,
Archts., Lima.

Warren, O.—Bids desired until Jan. 21
by Bd. Educ. (Ruth E. Dillion, Clk.) for
furnishing material and erecting 4 schools.
Frank L. Packard, Archt., New Hayden
Bldg., Columbus.

Wllloughby, O.—Bids desired by Clerk
Bd. of Educ until Jan. 26 for the erection
of a fireproof brick and concrete high
school, from plans of Franz C. Warner,
Hippodrome Bldg., Cleveland; cost $80,000.

Indianapolis, Ind.—Plans about com-
pleted for the library to be erected here at
a cost of $500,000, Address Library Bd,,
Paul B. Crete, Perry Bldg., and Zant-
zinger, Borie & Medary, 15th and Walnut
Sts., Philadelphia, Pa., Archts.

Detroit, Mich.—Reported bids tor erect-
ing superstructure of public library will
be asked about the last of January. Ad-
dress Public Library Bd. Trus.

Minneapolis, Minn.—Bids desired until
Jan. 21 (extension of date from Jan. 7) by
State Bd. Control, St. Paul, for erection
of biology building at University of MIn-'
nesota, Minneapolis, Including ventilating,
heating and electrical work. C, H. John-
ston, Archt., Capital Bank Bldg., St. Paul.

Northfield, Minn.—N. S. Patton, Holmes
& FUnn, 8 S. Dearborn St., Chicago, III.,

are architects for the proposed building
contemplated by Carleton College.

Cooperstown, N. D.—Bids desired until
Feb. 1 by Berg Bros, for erecting the A. H.
Berg Memorial Gymnasium. Hancock
Bros., Archts,, Fargo,

Sioux Falls, S. D.—Bids desired until
Feb. 12 by Bd. Educ. (W. B. Fuller, Clk.)
for erecting a school. Patton, Holmes &
Flinn, Archts., 8 S. Dearborn St., Chi-
cago, III.

Bozeman, Mont.—Following are four
lowest bids received Jan. 2 by Superv.
Archt., Washington, D. C, for erecting
U. S. Post OflSce at La Junta— (a) lime-
stone, (b) sandstone: Ol-son & Johnson
Co., Missoula, (a) $61,475; (b) $62,750:
Leighland. Kleppe & Co., Great Falls, (a)
$65,000, (b) $66,175; John Almeter. Port-
land, Ore., (a) $65,900, (b) $67,000; Rey-
nolds, Sypher & Shackleton, Butte, (a)
$65,990, (b) $67,190.

Houston, Tex.—Sec "Sewerage and
Sewage Disposal."

San Antonio, Tex.—Plans have been
prepared by Henry Phelps for a 10-cIass
room and auditorium school building to be
erected in Dist. 41, on Frio Road. Bids
for construction will be asked soon.
Plans have also been prepared for a 10-

class room and auditorium school building
to be erected in Dist. 25 on Presa St.
Address Bd. Educ.

La Junta, Colo.—Following are four low-
est bids received Jan. 4 by Superv. Archt.,
Washington, D, C, for erecting U. S. Post
Office at La Junta, using limestone: Geo.
W. Stiles Constr. Co., Chicago, III., $75,834;
Hiram Lloyd Bldg. & Constr. Co., St.
I-ouis, Mo,, $76,537; Wm, O'Nell & Son
Co., Faribault, Minn., $82,197; John Lof Sr
Co., Omaha, Neb., $84,062. Only bid for
sandstone was from Hiram Lloyd Bldg. &
Constr. Co., St, Louis, at $76,937.

-^Okanogan, Wash.—Contract for erect-
ing the new court house reported awarded
to E. D, Davenport, Omak, Wash., at
about $50,000. Geo. H. Keith, Spokane,
Archt.

Seattle, Wash.—Bids desired until Jan.
28 by Port of Seattle Comn., Central Bldg.
(C, E. Remsberg, Secy.), for erecting
7-story reinforced concrete and hollow
tile, 147 X 195 ft., cold storage fruit "ware-
house at Whatcom Ave. and Spokane St.
Probable cost $150,000.

-A-Spokane, Wash.—Chas. Gabriel, Dep-
uty County Aud., writes contract has been
awarded to J. E, Cunningham, Spokane,
for erecting tuberculosis hospital, at $45,-
188 (bids opened Dec. 22). Plumbing con-
tract reported awarded to Standard
Plumbing Co. at $17,000.

Salem, Ore.—State Bd. Control during
this summer plans erecting the following
medical buildings at Portland, to cost
$300,000: Wing to Eastern Oregon Hos-
pital, cost $120,000; north wing to Oregon
State Hospital, cost $60,000: normal school
at Monmouth, cost $50,000; repairs to
State Agricultural College, Portland, cost
$50,000: new college building at State Med-
ical School, cost $50,000, and $124,000 for
buildings at the State Fair in Portland.

Oakland, Cal.—Bids desired until Jan. 19
by Bd. Educ. for erecting Ciawson School.
Probable cost $165,000. J. J. Donovan,
Archt., Security Bldg.

Ventura, Cal.—J. B. McCloskey, Co. Clk:,
writes all bids opened Jan. 1 for general
construction of Ventura County Hospital
have been rejected. Albert C. Martin,
Archt., 430 Higgins Bldg., Los Angeles.

Pocatello, Idaho.—The Board of School
Trustees writes tiiat bonds for the erec-
tion of new high school have been recalled.

Orono, Ont.—Bids desired until Feb. 6
by A. J. Staples, Secy. School Bd., for
erecting the Continuation and Public
School building. J. P. McLaren, Archt.,
Ottawa.

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston, Mass.—Arthur H. Vinal, 19 Milk
St., is architect for the 4-story fireproof
garage to be erected at W. Dedham St.
at a cost of $80,000 for the Tremont Realty
Co.
DonnoUy Advertising Agency has se-

cur<!d a site on Washington St. on which
to erect a concrete headquarters building
costing $50,000.

*New York, N. Y.—Plans being pre-
pared by Saml. Katz. 505 5th Ave., for a
16-story store and loft building to be
erected at Bway. and 31st St. for Walter
F. Hopper, 110 W. 40th St. Isaac A. Hop-
per Co., Inc., 110 W. 40th St., will have
the general contract,
Fredk, H. Gleason, 311 W. 95th St. con-

templates erecting a fireproof concrete
garage in 56th St., near Lexington Ave.,
to cost $100,000.
Plans filed for 6-story brick non-flre-

proof storage building to be erected at 438
E. 91st St. by Wm. F. Cunningham, 1826
1st Ave.: cost $50,000. John P. Boyland,
Archt., Fordham Rd. and Webster Ave.

Camden, N. J.—Atlantic City R.R. Co.
CWm. Hunter, Ch. Engr., Philadelphia,
Pa.) is taking steps to erect th« ferry
house and train terminal which was de-
stroyed by fire Jan, 3.

Oakland (P. O. Pittsburgh), Pa.—The
Oakland Baptist Church proposes erecting
a parsonage and auditorium at McKee PI.
and Louisa St. to cost about $125,000.

Philadelphia, Pa.—Bids reported desired
by Horace Trumbauer, Archt., Land Title
Bldg,, for erecting an 11-story brick and
concrete apartment house at Walnut and
Sudenham Sts.: cost about $100,000.
A-Contract for erecting 4-story fireproof

apartment house at 12th St. and City Line
awarded to Isaac T. Shoemaker, 1309 Wal-
nut St. Chas. E. Oelschlager, Archt.,
Harrison Bldg.; cost $200,000.

ifltems marked thus give the namts of parties awarded contracts.
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Paoll, Pa.—Plans completed by Wm.
Cookman. Archt.. Broad St. StaUon. Penn-
sylvania RK.. for a l-story brick and con-
crete power house to be erected for the
said railroad at a cost of {40,000.

Richmond, Va.—Plans have been pre-
pared by Carneal ft Johnston, Richmond,
for a J-story lodse building which the
Order of Elks. Lodge 46. intends erecting.

^Wheeling. W. Va.—Reported contract
for altering the building of the F. Scbenk
A Sons Co.. on Market St.. awarded to
Geo. Munt. Wheeling.

ASavannah, Ga.—Contract was awarded
Jan. 4 to Wise Granite & Constr. Co.,
Richmond. Va., for erecting 9-story fire-
proof hotel. JO X 90 ft., for Robt. M. HICkS.
Architect, H. W. Witcover, of Savannah.

^Akron, O.—Contract for erecting a
5-8tory building to replace the Walsh
Block, recently destroyed by lire, has been
awarded to Carmichael Constr. Co., Akron.

Granite City, III.—Chicago & Alton (H.
T. Douglas. Jr., Ch. E:ngr.. Chicago. 111.)
and the Big Four Railroads are reported
to be taking steps to construct a viaduct
over 20th St. and erect a union station;
estimated cos\ $2S0,OO0.

Detroit, Minn.—Bids desired in Feb. for
erecting Catholic Church. Plans and
specifications at Builders' Exchange, St.
Paul and Minneapolis. Rev. Chas. Can-
non, Pastor.

St. Paul, Minn.—St. Paul Union Depot
Co. (Edmund Pennington, Pres.) has sub-
mitted to the City Council for approval
plans for new union depot, which is to
cost $15,000,000. Plans later will be sub-
mitted to the Secretary of War. before
construction work will begin.

-ASt. Paul, Minn.—Emporium Depart-
ment Store (Angus McLeod, Pres.) in-
tends erecting at 7th and Robert Sts. a
5-story building. Contract for steel work
has t>een awarded to St. Paul Fdry. Co.,
and for the terracotta work to American
Terra C^otta O).

Young America, Minn.—^Bids desired
unUl Jan. 13 by F. F. Kloth. Secy. Bldg.
Com. Evangelical Lutheran Church, Bank
of Norwood. Norwood, for erecting an
edifice at Young America. A. F. Gauger,
Archt.. St- Paul.

Atchison, Kan.—Bids reported desired
until Jan. 19 by Masonic Order (A. W.
Nicholson, Secy.) for erecting reinforced
concrete, 60 x 90 ft., 3-story Masonic
Temple. Approximate cost. Including
heating, plumbing, electric wiring, etc.,
$50,000. CrumjKicker & Wyatt, Archts.

ATexas City, Tex.—Contract for erect-
ing a theater on 6th St- for J. R. Camp-
bell awarded to Southwest General Constr.
Co., Texas City.

NEW INDUSTRIAL PLANTS.
Stt alio "Private Buildingt."

/fcfs Arranged GeoOrapMcally

Boston, Mass.—^Mercantile Real Estate
Trust is having plans prepared for a 5 sec-
tional fireproof factory to be erected at
the old South End baseball grounds, to be
4 stories high.

Long Island City, L, 1., N. Y.—Plans
have »>e«rn prepared by Timmlns & Chap-
man. .11.'; -'ith Ave.. New York, for a 1 and
2-»torv reinforced concrete fireproof music
putriisblng plant for G. Schirmer, Inc.,
lo be erected at Anabel, Cadman and
'jould Aves. and Addison PI.

Tuckahoe, N. Y.—Plans completed by
Saml. M. Greene & Co., Portchester. for
2-story factory to be erected at Midland
.Ave. for Commercial Research Co.. at a
cost of 126,000, for the manufacture of
platinum filaments for tungsten lamps.

4Camden, N. J.—(^ntract awarded to
Irwin A Leighton, Philadelphia, Pa., for
2-stoTy concrete and brick. 100 x 200 ft..

power house to be erected at the plant of
the Victor Talking Machine Cn. Balllnger
A Perrot, Archts., Philadelphia. Pa.

Paterson, N. J.—The East Jersey Pipe
0>. Intends rebuilding their plant recently
destroyed by fire.

Harrlsburg, Pa.— Plans being prepared
by Day & Zimmerman, Engrs., 611 Chest-
nut St., Philadelphia, for a manufactur-
ing plant for W. O. HIckok Mfg. O., to
include a main shop, 1 and 2 stories,
brick. 150 x 263 ft., foundry building 60 x
140 ft., heating plant and 6 dry kilns and
stable: brick, concrete and steel will be
used In the construction, and bids will be
asked about March 1.

-^Marcus Hook, Pa.^Contract awarded
by Benzol Products Cn. to V. W. Van
Loon, Denckla Bldg.. Philadelphia, for 3

stories, 60 x 180 ft. and 50 x 210 ft. brick,
steel and reinforced concrete factory
buildings, to cost 175,000.

^Baltimore, Md.—Contract awarded to
Irwin & I-eighton. Philadelphia, Pa., for a
9-8torv brick addition to the factory of
the Townsend Grace Co. on Garrett St.,

and to raise from 6 to 7 stories their pres-
ent factor}-, at 106 Fayette St. Cost re-

ported at about 1100.000. Jos. B^vans
Sperry, Baltimore, Archt.
Contract awarded to B. F. Bennett

Bldg. Co , Baltimore, by the Baltimore
Gas Appliance Mfg. Co. to erect a 1 and
2-Bforv hrirk biilHinB at Bayard St.. east

of Nanticoke, to be 215 x 125 ft high and
cost $26,350.

Lexington. N. C—Reported Erlanger Bids See Eng.
Cotton Slills will erect 294-tt. extension to Close. Kecora.
their plant and will add 15.400 spindles and j^n. 21. Pipe, Columbus, O Jan. 16
420 looms to present equipment, and will jan. 21. Water Softening Plant in
also erect 30 cottages for employees, with Public Building, Buffalo,
water, sewer and electric lighting facili- n. Y Jan. 16
ties. Cost is reported at about $400,000. Jan. 22. Pump, St. Louis, Mo Jan. 16

Charleston, S. C.-General Asbestos & J^" 29. C I Pipe, Hawthorne,

Rubber-Co,, it is reported, intends erect- '2'i\i' Tnn"ifi

^5,'oSrc^. ^^iss^erjen^kr-prs.-^""^ -" 29. tin^t^„H-ormatory,^^^
^^

Birmingham, Ala.—Plans being prepared Adv. Jan. 16.
by Harry B. Wheelock, Birmingham, for a jan. 29. E x t'e n sions, Columbia,
5-story reinforced concrete fireproof build- g. C Jan. 9
ing to be erected for the Steel-Smith Co. Adv Jan 9, 16.
to replace the building destroyed by fire. peb. 1. Reservoir, Joliet, 111 Jan. 16

Struthers, O.-The Western Conduit Co,, Fe". 1. System Redford, Mich.
.
Jan. 16

a subsidiary of the Youngstown Sheet & _ , , r^?:' „i„i?- a„„„ tii toi ifi
Tube Co.. intends erecting an addition Feb. 3. Extension Anna. Ill Jan. 16

costing $60,000. ^^^- 3. Bonds, Rector, Ark Jan. lb

Wausau Wis.—Bids will be received p^b. 3. Wells, Rector,' Ark .Ian. 16
about Feb. 1 by H. E. Schuler, Secy. ^dv Jan 16
Farmers Co-operative Packing Co. for the peb. 6. Water Supply for Bldgs.,
erection of a 2-story concrete and brick Springfield O ... Jan. 16
packing house, to cost about $60,000. Feb. s. R e s e r v o' i r,' Fitchburg,

Minneapolis, Minn.—Bids reported de- ^^^^- V ' '

' Vc
^'^"' ^^

sired until Feb. 1 by Lathrop-Kemps Ice „ . „ J^^y-
Jan- 1»- „ __ , „

Cream Co., 222 N. 6th St., for erecting Feb. 9. Sedimentation B a s i n.

2-story and basement, 80 x 100 ft.. Ice Philadelphia, Pa Jan. 16

cream factory. A^v. Jan. 16.

Hugo, Okla. — International Compress ert.,rr. «/-«.? *Mr. ccriA/Ar^c
Co., Paris, Tex., will rebuild cotton com- SEWERAGE AND SEWAGE
press recently destroyed by fire. DISPOSAL.
Seattle, Wash.—Imperial Candy Co, 200 jan, 19. Shaker Heights, O Dec. 26

Western Ave., has consolidated with the jan. 19. Toronto. Ont Jan. 16
Inland Empire Biscuit Co. of Spokane aiid jan. 19. Augusta, Ga Jan. 16
intends erecting a 5-8tory 120 J

120-ft. jan. 20. Bakersfield, Cal Jan. 16
concrete manufacturing plant in this city, jan. 27. Rockford, 111 Jan. 16
costing $200,000. Adv. Jan. 16.
Ottawa, Ont.—Citizens voted Jan. 4 to Jan. 29. Columbia, S. C Jan. 9

Issue $100,000 bonds for an abattoir. Adv. Jan. 9, 16.

Feb. 1. Valley Falls, Kan Jan. 16
Feb. 2. Sec. 18 (Southerly Por-

MISCELLANEOUS. tion). Newark, N. J.... Jan. 16

Ste also "Hydraulic Construction and River ^ . „ .^^y; J^"- }^- . ,

Improvements." Feb. 3. Bonds, Rector, Ark Jan. 16

Items Arranged Geographically
^^'^- ^^"- '^

Electric Wiring Book Stacks, Etc.; Also BRIDGES
tor Steel Furniture—Albany, N. Y.—Fol-
lowing are lowest bids opened Dec, 29 by Jan. 19. Wayne, Neb Jan. 9
Bd. Trus. Pub. Bldgs., Elxecutive Cham- Jan. 19. Maryland Jan. 16
ber, Capitol. Albany: Adv. Jan. 16.
Additional radiation, Capitol power Jan. 22. Escanaba, Mich Jan. 16

house: W. B. Armstrong Co., Albany, Jan. 22. Bradentown, Fla.. Jan. 9
$1,988: Thos, A. O'Malley, Albany, $2,074. Adv. Jan. 9, 16.
Standard and steel furniture for State Jan. 23, Concord, N, H Jan. 16

Tax Comn. : B. Gloeckner & Co., Inc., Al- Jan. 25. Kearney, Neb Jan. 2
bany, $11,359; Clayton E. Marsters, Al- Jan. 25. Seattle, Wash Jan. 16
bany, $11,700; A. Pearson's Sons, Brook- Jan. 25. Pittsburgh, Pa Jan. 16
lyn, $11,943: Cobb-Macey-Dohme, Inc., Jan. 26. Greenville, ni Jan. 16
New York, $12,598. .Inn. 2s. Ottawa, Ont Deo. 26
Electric wiring for book stacks and re- Feb. 1. Salina, Kan Jan. 16

flectors; Hatzel & Buehler, New York, Feb. 1. Zanesville, O Jan. 16
$10,840: Finch & Hahn, Albany, $11,000; Feb. 3. Chehalis, Wash Jan. 9
Edw. .loy Co.. Syracuse, $11,775; Lord Feb. 5, Columbus, O .Jan. 16
Electric Co., New York, $11,888. Feb. 12. Calgary, Alta Jan. 16

u.,.rfv„,.,.. I- &._..... All..—. Ki ly Feb. 23. Portland. Ore Jan. 16Hardware In Armory—Albany, N. Y.

—

iriv Tnn tfi
Bids desired until Jan. 18 by Col. Frank- "^ '

"
lln W. Ward, Secy. Bd. Armory Comrs., „..,.».« ...,, „«.„„
174 State St., Albany, for the finishing PAVING AND ROADS,
hardware for armory and stable of Troop , ,„ c- , tt ... ^ .„
B, First Cavalry, N. G. S. N. Y.. Albany, J^n- 19- Shaker Heights, O Deo. 26

advertised in Engineering Record. J^"' 19- Sulphur Springs, Tex. . . . Dec. 26
Adv. Dec. 26 to Jan. 9.

Power Plants—Washington, D. C—Plans Jan. 19. Maryland Jan. 9
are being completed and will be ready for ,Jan. 19. Great Falls, Mont Jan. 16
delivery about Jan. 15 by O. Wenderoth, Jan. 19. Maryland Jan. 16
Superv. Archt., Treas. Dept., Washington, Adv. ,Tan. 16.
for a central heating, lighting and power ,Ian. 19. Philadelphia, Pa Jan. 16
plant, to be erected in this city under Jan. 20. Alexandria, Va Jan. 9
direction of this office. Bids may be sub- Jan. 20. Baltimore, Md Jan. 16
mitted for the entire work or for any one Jan. 20. Brooklyn, N. Y Jan. 16
of the following sections: Power plant Jan. 21. Wilkes-Barre, Pa Jan. 16
building complete, with steel stacks: boil- Jan. 21. Galveston, Tex. : Jan. 16
ers; generating apparatus; pumping equip- Jan. 22. Texas Jan. 2
ment; condensers; coal and ash handling Jan. 23. Lockport, N. Y Jan. 16
apparatus: steam and water piping; Jan. 23. Royal Oak, Mich Jan. 16
switching gear: tunnels; substation appa- Jan. 23. Ashtabula, O, : Jan, 16
ratus, etc. Prospective bidders should .Ian. 23. Pontiac, Mich Jan. 16
immediately submit application for plans Jan. 27, Greenville, Tex Deo. 26
and specifications, stating portion of work Jan. 27. Flint, Mich Jan. 9
upon which they desire to bid. Date for Jan. 27. Troy, O Jan 16
opening of bids not yet stated. Jan. 27. Manhattan Beach, Cal. . . Jan. 16

Concrete Grandstand-Madison, Wis- Jan ll' MtVl'ead"^0
'"^

T^n' IM. E. McCaffrey, Secy. Regents of the Tan' 30 LouiSana T»n' qUniversity of Wisconsin, writes with re- 't?"' ?S' I?ml n Tc^r,"' Jgard to the proposed concrete grandstand.
'{p^'J; "f chThills ' Wash Tan 9that no plans are as yet available for this ^X i indtann T^JJ' J

strijcture. The present Legislature will f^b 2 Ind tnS 1p«' i

b

I'l^Sm^
aske.ffor an appropriation for i-^: \ '^ay cfty,' 'Ore! .'

! i !
.' :.'::;: Dec. 26a stadium. ^,^^ 6, Chehalis, Wash Jan. 16Elevator—Milwaukee, Wis.—Bids desired Feb. 10. Seattle, Wash Jan 16

until Jan. 22 by Oscar Wenderoth, Superv. Feb. 15. Marshalltown, la Jan' 16
Archt.. Washington, D. C, for installing,

'

complete, an electric freight elevator in l.w„„..,. .« ^
appraisers' storehouse, Milwaukee. HYDRAULIC CONSTRUCTION

Steel Truises-Panama.-Blds desired ^ND RIVER IMPROVEMENTS.

''^Z.'::^ t \^..*S^^ne?al^Pu?c°h\"lin|%?? "'-• "
^^f' ^'e%^'Tt?'5ln^f6'

^^"^ ''

?oritl"i''SL\"se^.^"efc^,^arcS^"dfrto%'-- ^^ "'™ "^--^^Vu^^sif
.'

<="»»'• 8»<-
Jan. 20. Liv'e4"ind' ' Dl'tc'h" 'work, '

^®

^^^_^^^_ '

Qulncy, 111 Dec. 26^^^^^"^^
Adv. Dec. 26, Jan. 2.

Jan. 20. Ditches, BemldJI, Minn.. Dec. 26

Proposals
''"' '"'

"idv^'i'fn.'l"'"""""''
''''•'""• "

•» Jan. 20. Centrifugal Pumps, Mln-
For Proposals Advertised see Pages ,„„ « 4*1°^' ''?*''°- ',:,• ••.^- ; ''*"• '

44 and 45. J*"- 22. Dredging, New York,
N. Y. Dec. 26

WATERWORKS Adv. Dec. 26 to Jan. 16.

Bids
WAltHWORKS.

Jan. 23. Structural Steel for Pier,

S,£i Ifl^r"/- Panama
.' Jan. 2Llose. Record. Adv. Jan. 2.

Jan. 19. Mains, Shaker Heights, O. Dec. 2« Jan. 25. Electrical A p p a r a tus.
Jan. 20. Pumping UnlU, Phoenix, Minidoka, Idaho , Jan 9

-X ;?''''.•
i--

J""- 9 Jan. 26. Lock and Dam, Mays-
Jan. 20. Castings, Boston, Mass.. Jan. 16 vlile, Ky Dee 26
Jan. 20. Standpipe, Etc., Sweet- Adv. Dec. 26 to Jan I'e

water, Tex Jan, 16 Jan. 29. Ditch, Stillwater, Minn..' Deo. 16

itltems marked thus give the names of parties awarded contracts.

Bids See Eng.
Close. Record.
Jan. 30. Lock Gates, Wheeling,

W. Va Jan. 2
Adv. Jan. 2 to 16.

Feb. 2. Contr. 28 — State Canal
Wk., Albany, N. Y Jan. 9
.^dv. Jan. 9, 16.

Feb. 3. Irrigation Wk., Payson,
Utah Jan. 1*

Adv. Jan. 9.

Feb. 4. Drain, Gonzales, La Jan 2

Feb. 5. Dam, etc.. Harrisonburg.
La Dec. 5
Adv. Dec. 5 to 26

Feb. 8. Drainage, Elsberry, Mo.. Jan. 16
Feb. 9. Steel Hull for Derrick

Boat, Cincinnati. O Jan. 16
Feb. 10. Irrigation, Oakdale, Cal.. Jan. 9
Feb. 11. Dredging, New York,

N. Y Jan. 16
Adv. ,Ian. 16.

Feb. 15. Electric Hoist, Philadel-
phia, Pa Jan. »
Adv. Jan. 9.

Feb. 19. Pumping Station for
Drainage Dist, Quincy,
111 Jan. 16
Adv. Jan. 16.

Feb, 24. Valves, etc., for Dry Dock
No. 1, Panama Jan. 9

Feb. 24. Pump. Plant for Dry
Dock, Panama Jan. 9
Piling, Concrete Wk.,
Etc., Buffalo, N. Y Dec. 11
Adv. Dec. 12, 19

PUBLIC BUILDINGS AND
SCHOOLS.

Jan. 18. Ft. Mason, Cal Jan. 16
Jan. 19. St. Louis, Mo Dec. 1»

Adv. Dec. 19, 26.
Jan. 19. Belleville, N. J Jan. 9
Jan. 19. Oakland, Cal Jan. 16
Jan. 20. Duluth, Minn Jan. 2
Jan. 20. New Britain, Conn Jan. 9
Jan. 20. Boston, Mass Jan. 9
Jan. 21. Warren, O Jan. 16
Jan. 21. Ft. H. G. Wright, N. Y.. Dec. 2«

Adv. Dec. 26 to Jan. 16.
Jan. 21. Binghamton, N. Y Jan. 9
Jan. 21. Boston, Mass Jan. 9
Jan. 21. Hackettstown. N. J Jan. 9
Jan. 21. Minneapolis, Minn Jan. 16
Jan. 22. Uvalde, Tex Dec. l»
Jan. 22. Boston, Mass Jan. 9
Jan. 25. Ennis, Tex Dec. 2t
Jan. 25. Brooklyn, N. Y Jan. 16
Jan. 26. McCook, Neb Deo. 26
Jan. 26. Socorro, N. M Jan. 9
Jan. 26. Willoughby, O Jan. 16
Jan. 27. Washington, D. C Jan. 9

Adv. Jan. 9, 16.
Jan. 28. Seattle,Wash Jan. 16
Jan. 29. Chanute, Kan Dec. 2e
Jan. 29. New Haven, Conn Jan. IS
Jan. 30. Mohawk, N. Y Dec. 26
Jan. 30. Thiells, N. Y Jan. 16

Adv. Jan. 16.
Jan. 31. Bartow, Fla Jan. 2
Feb. 1. Fresno, Cal Jan. 9
Feb. 1. Bridgeport, Conn Jan. 16
Feb. 1. Coopeistown, N. D Jan. 16
Feb. 2. Bath, N. Y Jan. »

Adv. Jan. 9, 16.
Feb. 4. San Antonio. Tex Jan. 9
Feb. 5. Huntington, W. Va Jan. 16
Feb. 6. Orono. Ont Jan. 16
Feb. 8. Tiffin, O Dec. 2»
Feb. 8. Lima, O Jan. 16
Feb. 16. Cincinnati, 'O Dee. 12
Feb. 18. Lincoln, Neb Jan. 9
Feb. 20, Covington, Tenn Jan, 16
Feb. 27. Miles City, Mont Jan. 9
Mar. 1. Champion, O Jan. 9
Mar. 6. Lawton, Okla Jan. 9

PRIVATE BUILDINGS,
Jan. 15. Toronto, Ont Jan. 9
Jan. 19. Atchison, Kan Jan. Ifi

Jan. 20. East Ijiveipooi, O Dec. 2e
Jan. 23. Young America, Minn Jan. 16
Feb. 15. New Castle, Pa Jan. 9
Mar. 25. Wilmington, Del Jan. 9

NEW INDUSTRIAL PLANTS.
Feb. 1. Minneapolis, Minn Jan. 16
Feb. 1. Wausau, Wis Jan. 16

Jan. 18,

Jan. 19

Jan. 19.

Ian,
Jan.

21.
22.

Jan.
Jan.

23.
23.

Jan. 29.

Feb. 10.

Feb. 13.

Feb. 16.

Feb. 17.

Feb. 17.

Feb. 27.

MISCELLANEOUS.
. Hardware !n Armory,
Albany, N. Y Jan. 16
Adv. Jan. 16.
Face Cutting for Stone,
New York, N. Y Jan. 2
.\dv. Jan. 2.

Street Cleaning, St. Louis,
Mo Jan. 9
Mall Chute, Cleveland, O. Jan. 2
Elevator, Milwaukee,
Wis Jan. 18
Crane, Pearl City, T. H.. .Dec. 26
Cement, Leavenworth,
Kan Jan. 9
Steel Trusses, etc., Pan-
ama Jan. 16
Steel Dump Scows, Pan-
ama Jan. 9
Revolving Cranes, Nor-
folk, Va Jan. 9
Incinerator Plant, To-
ronto, Ont Jan. S
Adv. Jan, 9.

Steel Ralls, Etc., Mel-
bourne, Australia Jan. t
Rail roads, Melbourne,
Australia Jan. 8
Steel Towers, Washing-
ton, D. C Jan. »

Fire Alarm. Etc., Lady-
smith, Wis Dec. it
Adv. Dec. 26 to Jan. S.
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The rate of increase of steel orders has

fallen off somewhat. This, however, coming
as it does before there had been any undue ex-

pansion in the iron "trades comparable to the

boom in the early weeks of 1914, indicates that

the demand will continue to grow on a solid

basis. That the present indications of sub-

stantial buying have not been of a mere ink

and paper character is shown by the increased

forces employed in the steel industries. Many
tin plate and rolling mills which had been

closed are resuming. Most mills are increas-

ing their forces, and several are running on
full time. There are subsurface indications of

considerable buying from abroad. That the

cement business did not suffer so serious a

decline as the steel industry is indicated by the

preliminary figures of the U. S. Geological

Survey. Shipments for 1914 only fell oflf 2.2

per cent from those of 1913, and while stocks

have increased, apparently, over 14 per cent,

the total cement at the naills would be ex-

hausted by about seven weeks' shipment at the

1914 rate.

The bond market continues to absorb good
securities at a gratifying rate, and money
seems to be a little easier.

Buildings

Quite a number of building contracts of

some size are noted, implying activity in this

line all over the country. The most important
is the $5,000,000 Lehigh Valley terminal at

Buffalo, on which bids are soon to be asked.

Several' building contracts have been awarded
in Philadelphia, and also a large school build-
ing at Cleveland. Plans have been prepared
for a half million dollar structure at Dallas,
Tex. Bids are desired in Newark for erect-
ing a $700,000 market. From Holyoke, Mass.,
Pittsburgh, Detroit, Racine, Wis., St. Paul,
Lynchburg, Va., and Atlanta notices of build-
ings costing over $100,000 each have been re-
ceived. Only that in Atlanta has yet been let.

Bridges and Paving

The Pennsylvania will spend $750,000 in

rebuilding the bridge over the Susquehanna
at Harrisburg. The only other large item is at
Cleveland, where bids will be asked soon on a
9,000-ton steel viaduct. Several smaller pro-
jects are noted, including two street bridges
at Vancouver, B. C, which together will cost
$400,000. The preliminary report of the office

of Public Roads indicates that over fifty mil-
lion dollars will be available for State high-
way work in 1915. A contract has been
awarded at Harriman, Tenn., for $270,000
worth of road work. Seattle expects to ad-
vertise paving work to cost $700,000. Several
towns have sold sizable issues of road bonds.
Items under St. Paul, Savannah, Duluth,
Minn., and Greenville, Pa., will interest bid-

ders.

Municipal Work

Bids are desired in New York, San Antonio
and Indianapolis for considerable sewer work.

At Portland, Ore., and Indianapolis bids have
been opened on sewer work to cost over
$150,000 and $114,000, respectively. Bids have
been opened on two sewer contracts in Balti-

more to cost about $98,000. Allen Hazen has
been definitely retained to design waterworks
improvements at St. Paul estimated at $650,-
000. A contract let at Corpus Christi, Tex.,
calls for considerable cast-iron pipe, as does
one on which bids are asked at Kalamazoo,
Mich. Billings, Mont., has, sold bonds for
waterworks to cost $450,000, and there are
several other items, including one of bids de-
sired for waterworks at Peoria, 111.

Railroads and Miscellaneous

It is reported that financial arrangements
are complete for constructing the $2,000,000
interurban terminal at Dallas. The Pennsyl-
vania will spend at once $500,000 enlarg:ing
its yards at Midland, Pa., and plans have been
prepared for grade crossing work in Seattle
which will cost over $450,000. Toronto has
voted a bond issue for a $340,000 street car
line. San Diego, Cal., has sold bonds for
$375,000 which will be used in harbor improve-
ments. Contracts for a ditch at Ada, Minn.,
including twenty-seven steel bridges, have been
awarded. The Commissioner of Docks of New
York is in the market for 500,000 cu. yd. of
rough stone, and the U. S. Reclamation office

at Denver is closing contracts for 145,000
bbl. of cement.

WATERWORKS.
. Items Arranged Geographically

Fitchburg. Mass.—Bids will be opened
Mar. 2 (extension of (late from Feb. 8), as
advertised in Engineering Record of Jan.
16 by Bd. Water Comrs. (Thos. P. Sheldon,
Pres.) for constructing Ashby reservoir.
There are some changes in the quan-
tities given in issue of January 16th, the
principal items now being as follows:
Clearing and grubbing 60 acres; earth
excav.. .52.21'0 cu. yds.; rocli excav., 6,80o

cu. yds. ; concrete masonry, 3,S70 cu, yds ;

steel reinforcing bars, 179.000 lbs.; stone
paving, 7.2r)0 sq. yds. Metcalf & Eddy,
Engrs., U Beacon St., Boston.

Brooklyn. N. Y.—Bids desired until Jan
28 by Park Bd., New York City (Cabot
Ward, Pros.), for furnishing, delivering
and installing c. i. water pipe, hydrants,
gates, etc., in Prospect Park, Boro Brook-
lyn, together with all work incidental
Thereto. Security, $2, .500.

Middletown, N. Y.—Bids desired by J. C.
Degnan, Comr. Pub. Safety, until Feb. 20.

for laying water pipe. J. A. Korscher,
Consulting Engineer, Middletown.

New York, N. Y.—See "Miscellaneous."

Harrlsonburfl, Va.—Council is reported
to have decided to construct a filtration
plant to cost $40,000.

Asheville, N. C.—Bids desired until Feb,
12 by F. L. Conder, City Clk., for furnish-
ing and laying about 5,8")0 ft. Class B 10-

in. c. i. water pipe, with necessary spe-
cials, gates and hydrants; also bids for
furnishing f.o,b. cars Asheville, 5.850 ft.

Class B 10-ln. c. 1. water pipe, about 186.5
Ions.

New Smyrna, Fla.—F. A, Newell, City
Clk., writes citizens voted Jan. 12 to issue
$47,000 bonds for construction of water
work.i. from plans of J. B. McCrary Co.,
of Atlanta, Ga.

Tampa, Fla.—The Tampa Water Works
Co. reported to h.Tve decided to construct
a reservoir of 3,500,000 gals, capacity.

Bowling Green, Ky.—F, J. Nolan, City
Clk., writes city h.is in contemplation con-
struction of a sedimentation basin.

Bradenburg, Ky.—City considering an
additional supply from l^ake Denton,

Louisville, Ky.—Local press reports
state bids desired until .Tan, 27 by Bd.
I'lib, Wks. for installing 26 fire liydrant.s.

Barberton, O.—City Council considering
issue of $17,000 bonds for water main ex-
tensions.

Bowling Green, O.—See " Public Build-
ings."

Bridgeport, O.—Citizens voted June 15
to Issue $2.'',. 500 bonds for water works and
«ewer;\gc system.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Canton, O.—Bids reported desired until
•fan, 25 by Director Pub, Safety (H. H,
Heingartner, Secy,) for a triple combina-
tion motor pumping engine,

Chillicothe, O.—A resolution has been
passed by City Council directing H, M,
Redd, City Engr., to prepare plans, speci-
fications and estimates for water works,
to be owned by city.

Cincinnati, O.—Bids desired until Jan,
29 by Dir, Pub, Safety (Edw, P, Durr,
Secy,) for furnishing and delivering hub
and spigot pipe, ilange pipe, special cast-
ings, miscellaneous castings, valves and
fire hydrants for high-pressure system,

•Cleveland, O,—City Bd, of Control
has approved contract with the McClintic
Marshall Co., Pittsburgh, Pa., for struc-
tural iron work for Division Ave. pump-
ing station, at $65,170.

Dayton, O,—Pollard & Ellms, of Cin-
cinnati, have completed plans for en-
largement and extension of the citv water
works and estimates cost at $580,500,

East Palestine, O.-^This city is con-
templating .securing a new water supply
about 1 mile to the northwest, but noth-
ing definite has vet been done, C, E,
Vauglm, City Engr.

East Youngstown, O,—City Council con-
sidering question of constructing munici-
pal water works. Engineers, Chester &
neming, Pittsburgh, Pa,

Lowellvllle, O,—Village Council is again
considering construction of municipal
water worlts, to cost $30,000,

Napoleon. O.— State Bd, of Health is re-
ported to have ordered this citv to install
filtration plant within 18 months.

•New Boston, O.—Contract awarded
Jan, 11 for completion of water distribu-
tion system as follows: Material, to
Standard Supply Co.. Portsmouth, at
$16,468; labor, to Phillips & Watkins, at
$7,882, Thos, D, O'Neal, City Clk,

Toledo, O.—Plans and specifications for a
water main across bed of Maumee River
have been prepared by G, A, Gessner,
Supt, Water Wks,: the main will connect
new east side mains with Bwav, pumping
station, will be 2713 ft, in length of 24-in,
pipe. Contract will be let so work may
start in early spring,

Hammond, Ind.—Bids reported desired
until Jan, 27 by Bd, Pub, Wks, for fur-
nishing, delivering and installing and con-
structing pump house, 2 centrifugal
pumps and motors, complete witii piping
control, etc,

Kalamazoo, Mich.—Bids desired until
Jan. 25 by C. L, Miller, City Clk., for about
200 tons Class B American Standard
Water Works c, i, pipe, 4 to 6 in. inclusive
and reduced short . pattern fittings for
same. To be delivered as wanted during
year. City reserves the right to increase
this amount to 400 tons more or less up
to .May 1, 1915.

Schoolcraft, Mich,—O, A, Fellows. City
Clk., writes election will soon be held to
vote $22,000 bonds for construction of
water works to include elevated tank of
60,000 gal. capacity and 8, 6 and 4-in, pipe.

East Peoria, III,—Bids desired until Feb,
8 by Village Bd, for furnishing material
and constructing a system of waterworks,
advertised in Engineering Record, Ar-
thur Marsh.all Morgan. Engr,, Harris
Trust Bldg,, Chicago,

Lewlstown, 111,—Bids desired until Feb,
( by City Council, for furnishing material
a.nd installing for water works system ap-
proximately, 7,115 ft, 4 and 8 in, pipe
Cl,n.ss B, c, i, pipe, 2,100 lbs. special cast-
ings, 2 8 in, and 5 4 in. gate valves, an
80.000 gal, steel tank on a 4 po.ot steel
tower, a 350 gal, per min, compound, non-
condensing, direct acting, duplex steam
pump with all necessary pipe work and
fittings and 48 cu, yds, concrete in founda-
tion,

Paris, III,—Fleming & Babbitt, of Cham-
paign, have been engaged as consulting

engineers for the proposed reservoir and
filtration plant, for which citizens recently
voted to issue $90,000 bonds, J, C, Riedel,
City Clk.

Sullivan, III.—Citizens reported to have
voted to issue $20,000 bonds to improve
municipal water works.

Pella, la.—A. C. Kuyper, City Clk.,
writes citizens voted Jan, 12 to issue
$10,000 bonds to extend water mains.

Gilbert, Minn.—Franlc A, Bownan, Vil-
lage Engr,, writes the question of secur-
ing a permanent water supply being con-
sidered; it is proposed to drill well or run
about 1500 ft, of 10-in, main to a lake
and install electric pump.
Kimball & Pay, of Chisholm, are re-

ported to have been selected as consult-
ing engineers for the above waterworks;
cost about $30,000.

Kinney, Minn.—Council reported to be
considering construction of water works.

St. Paul, Minn.—Later reports state
that Allen Hazen, of New York, has been
engaged to make a complete investigation
of the city water system and to outline
improvements necessary.

St. Paul, Neb.—An election will prob-
ably soon be held to issue $23,000 bonds
to build municipal electric light plant
and improve city pumping station.

Larned, Kan.—It is proposed to install
2 motor-driven turbine pumps of 18,00l>
gal. capacity ea. and 6600 ft. 4-in. main*
with 2 hydrants. L. B. Burgers, City Clk.
and Water Supt.

Billings, Mont.—Bonds in the sum oi
$450,000 reported .sold to be used for the
purchase of water works and the improve-
ment and extension of same.

Caruthersville, Mo.—An election haa
been called for Jan. 26 to vote on issuing
$62,000 bonds for a new sewerage system
and extension and improvements of water
works from plans of Frank L. Wilcox, St.
Louis,

Glasgow, Mo.—City proposes installing
a centrifugal pump, direct connected to
electric motor of 432,000 gals, per 24 hrs.
against head of 50 ft, R, L. Blacet, Supt.

Harrison, Ark.—Albert C, Moore, of
Joplin, Mo,, is reported to be preparing
plans for water works. Election Feb, 22.

Luxora, Ark.—Two settling tanks of
100,000 gals, capacity are proposed by
Luxora Water & Light Co. C. B, Wood,
Gen. Mgr,

Austin, Tex.—City Council has appr*^-
nriated $10,000 for improving and extend-
ing water service and $10,000 for street
improvements.

Coleman, Tex.—A new reservoir Is con-
templated. Jerry Lewis, Supt. Watei
Wks.

^Itrfvs marked thus (live the names of parties atrarded contracts.
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^Corpus ChristI, Tex.—Contracts for Bids desired until Jan. 2" by M. L.
water works improvements Subdivisions
A, B and C. from pUuis of Alex. Potter, Go
Church .^t.. New York (bids opened Jan.
St. has all been awarded to I^uis Ixx.'k,

of Monroe. La., at th« following prices, on
c-L pip«

Sabdlviaion A—1104 cu. yds. dry exciv.,
M otB.: tie cv. rds. excav., tl; ag6 cu. yds.
ClaaB A concrete, tS.50: lOO cu. yds. re-
inforced concrete. $11: 27 cu. yds. rein-
forced concrete. $11; C20 bbls. cement.
$2.30: &&00 Iba. steel. 4 cts.; 230 ft. 4-in.
pipe. 7C.S cts.: »4 ft. 10-ln.. $1.ST5: 174 ft.

13-ln.. $S.1»: II ft. 14-in.. $3,625: 76 ft.

IS-in.. $S.1»: 60 ft. 20-ln., $3: 7000 lbs.

caaUnss. .42S cts.: 77 ft. 12-in. vitr. pipe,
$1.20: 3 niters, lump sum. $IO.!)5n: surge
tank, lump sum. $975: meter, $1,175: steril-
izer, $1.S00: Installini; 2 pumps, $323: 1 new
pump. $11,550: building, $7,134: 2500 lbs.

steel and iron, 4 cts.: doors, etc, lump
sum, $100: eofTerdam. etc., lump sura,
$1,100: total, includinc gate valves, $42,791.
Snbdivlsion B—60.344 ft. c.-i. pipe, Ciasis

B. «2.73: 19,220 ft. c.-i. pipe. Class C, J3.17:
3M0 cu. yds. excav.. 35 cts.: 36,000 lbs.
apedala. 5 cts.: 110 cu. yds. concrete. $6.50:
ISB bbls. cement. $2.20: 3500 ft. timber,
$30: total,, including valves. $231,268.

Cooke. Kir. Dept. Pub. Wks. for recon-
structing Mantua Creek Sewer, reeon-
siructing inlets, and for test borings.

Plans for the Gunners Run Relief Sewer
advertised in this issue are now on flle

at the New York office of the Engineering
Record.

Baltimore, Md.—Following are 4 lowest
bids reoentiv received by .Sewer Comn.
(Calvin W. Hendrick. Ch. Engr.):
Sanitary Contract 142, covering Sect. 3

of the Jones Falls Interceptor: M. O'Her-
ron & Sons, $35,941: Slack & Slack, $38.-

053: Ryan & Reilly, $39,691: Jas. Ferry &
Sons, $43,132.
Sanitary Contract 111. covering lateral

^Carthage, IVIo.—Contract for construct-
ing sewers liere has been awarded to the
Piumer Adams Co., of Springfield, at
$16,861.

Springfield. Mo.—Bids desired by City
Clerk Feb. 2 for work in Sewer Dlst. 35

to include 3481 lin. ft. 10-in. and 9769 ft.

8-in. pipe, average depth 8.5 ft., and in

IJist. 30 about 9495 lin. ft. 8-in. pipe, aver-
age depth 7.5 ft.

Houston, Tex.—City Council has passed
on first reading an ordinance providing
for issue and sale of $1,950,000 recently
authorized municipal bonds, to be used
as follows: $50,000 for sanitary sewers;
$500,000 for drainage: $500,000 for wharf

sewers in Drst5-BBF Sweeten & and warehouse improvemerits on the ship
sewers in uisi. o-t*. i^. r. oweeieii « , »oaa nAn #«.. c..v.n/.ic, omh «9f:n nnn
Sons, $63,825: M. O'Herron & Sons. $66,-

869: Slack & Slack, $68,334; Garessa Bros.
& Co., $68,717.

Baltimore, Md,—Bids desired for con-
structing sanitary sewers in section
bounded by Winchester, Poplar Grove.
Ashburton Sts. and Riggs Ave. For In-
formation apply to Edw. V. Coonan &
Co., 231 Courtland St.

canal; $200,000 for schools and $250,000

for park improvements.

Houston Heights, Tex.—The City Coun-
cil is reported to be considering an issue
of $100,000 bonds to be used foi- an addi-
tional storm drainage system. Jas. B.
Marmion, Mayor,

San Antonio, Tex,—Bids desired until
Feb. 1 by Fred Fries, City Clk., for com-
pleting abandoned contract for construct-

SuMiviki-on C-Watir- TS^^.TtU^.V^. JaJWgt.v ?'o'unc?l"f1,r '$f5iro^ st"r"elt hig^^nitary^^and^sto™,
^

wat^^^^^^^^^^^^

Cordell, Okia.—Bids desired by J. Reid.
City Clk.. until Jan. 28 for construction of
mnnlcipal water works, to include 2 pumps
3M pua. per min.. 54,800 ft. pipe, valves,
etc Coat $75,000. Benham Eng. Co.,
Enxrs.. Oklahoma City.

Portland, Ore.—City Comrs. are reported
to have instructed City Ehiglneer to pre-
pare pUns for constructinK a 16-ln. con-
crete water main in Irvington DIat.; coat
$M.MO.

Portland, Ore.—It is reported that bids
will be called for at once by Comr. of
Public I'ttlities for about 500 water
meters.

Coming. Cal.—Bonds in the sum of
$30,000 reported voted for extension of
water and sewer system. E. L.. Randall,
City Clk.

'^unsmulr, Cal.—The California-Oregon
Power Co. <H. S. Walther, Gen. Supt.,
Medford, Ore.) will lay about 2400 ft. of
6-in. and 3400 ft. 8-in. mains with gate
alves, service taps and specials; cost
about tlO.OOO.

William*. Aril.—A new dam, capacity
250,000,000 gal. to cost about $75,000, will
be constructed by the Williams Water &
electric Co., Trust A Savings BIdg., Los
Angeles. Cal. <B. R. Ells. Gen. Mgr.)

Hespeler. Ont.—M. E. Jardine, Town Clk.,
writes citizens voted $35,000 bonds for
construction of water works.

Port Dalhousie. Ont.—The Village Clerk
writes plans and specincations are now
being prepared for the proposed water
works; cost $50,000.

Ottawa, Ont.—Bids will be called for
shortly for supplies fur 1915 both for
waterworki" .-ind Board of Works. F. C.
Aakwith, City Engr.

Panama.—Bids desired until Jan. 28 by
Utki. F. C. Boggs. Corps. Engrs., U. S. A.,
Oeneral Purchasing Officer, Isthmian
Canal. Washington, D. C, for furnishing
aooording to Circular 896 soil pipe and
fittinsa. brass pipe ffttings, flush pipe,
braaa cocks, sheet lead, etc.

SEWERAGE AND SEWAGE
DISPOSAL,

Itrntt Arranged Gcograpbicatiy

Hartford, Conn.—Bids desired by Bd. of
Conlmtt and Supply until Jan. 26 for con-
slrurtlnK I'Voo ft. 10, 12. 15, 18, 20 and
24-in. pl|«<- <»n Franklin Ave.: cost $11,400.R N. <'l;,rk. City Engr.

Brooklyn, N. Y.—The Bd. of Estimate of
New Vork has authorized construction of
praponetl Clawion Ave. relief sewer, and
MdB will Mxin be advertised: cost about
$M4,0«0.

Kenmore, N. Y.—The State Bd. of
Health Is reported to have approved
^nit for a seiver system. Matthew li.

Young. Village Pres.

Long Island City, L. I., N. Y.—Bids de-
sired J.in. 28 by Maurice E. Connolly,
Boro. Pres., for constructing sewers and
app'i.-i<n-."'-.-i in Atlanllc, Greenwood and
I.#fr- . Maple and Hickory Sts.,
alfK> i.g receiving IkuiIms and ap-
puil'- ..^ .u several streets. Total se-
curity $13,600.

New York. N. Y.—Bids desired until
Feb. 2 by Douglass MHthewM>n, Pres.
Boro. Bronx, for constructing sewers and
appurtenances in Throggs Neck Boule.,
Pennyfleld and Chaffee Aves., with over-
flows from Throggs Neck Boule. and
Chaffee Ave. to the Elast River, and from
Throggs Neck Fioule. and Dewey Ave. to
Ix>ng Inland Sound, together with ;ill work
incidental thereto. Security $175,000.

Bids desired until Jan. 29 by Marcus M.
Marks. Pres. BOro Manhattan, for alter-
ations iind improvements to sewers in
Park Ave. and 41th St. Security $6,600.

Philadelphia. Pa.—Bids desired until
Feb. 4. by M: L. Cooke. Director Dept.
Pub. Wks., for constructing Gunners Run
relief sewer In Indiana St. 10 ft. diam.
brick sevrer. Schedule "A," advertised in
Engineering Record. Appropriation $200,-
«00.

^Louisville, Ga. — Contract reported
awarded to Macon Eng. & Constr. Co.,
Macon, for extension of city sewer system
from plans of W. Hopson Goodie, of Ma-
con.

New Smyrna, Fla.—Citizens voted Jan.
12 to issue bonds for construction of
sewer system. J. B. McCrary & Co., of
Atlanta, Ga., have charge of preliminary
work.

Birmingham, Ala.—The City Commis-
. . , . * i .

sion has adopted an ordinance providing constriiclion of a sewer system; cogt about
for construction of a sanitary sewer in fHw.oou.

Sewer, Sect. 20, to include 8312 ft. 12 to
20-in. vitr. sewer pipe, 13,010 ft. 30 to 60-
in. vitr. segmental blocks, etc.; Grove
Ave. storm sewer, Sect. 112, to include
1950 ft. 12 to 18-in. No. 2 D. S. vitr.

pipe; 7060 ft. 64 to 76-in. plain mono-
lithic concrete, etc.; Cherry St. storm
sewer. Sect. 113, to include 4200 ft. No.
2 D. S. vitr. pipe, 11,970 ft. plain mono-
lithic concrete, etc. Hans Helland, City
Rngr.
Mllwaukle, Ore,—There is reported to

he a movement on foot here, looking to

Knon Ridge Dist., to cost $12,500.

Okolona, Mis*.—Survey has been com-
pleted and report and estimate of cost for
proposed system of sewerage has been
submitted to Council by Frank L. Wilcox,
of St. Louis, Mo. An election on bond
issue of $58,000 will be called immediately.

Bridgeport, O.—See " Water Works."

East Palestine, O.—This city will in

Portland, Ore.—City Council has reject-
ed bids recently received for construction
of Sunnyside trunk sewer in Aider St.. and
will readvertise. City Engineer's esti-
mate, $19,602.
Local press reports state that following

are totals of bids opened by City Counoil
Jan. 14 for constructing the Willow St.
extension of the E. Stark St. trunk sewer
(a) reinforced concrete pipe, (b) mono-
lithic, (c) reinforced concrete: Guthrie.

thr'spring'take'-keps for 'construction of McDougall Co., (a) $163,234, (b) $181,769;
Giebiscl! & Joplin, (a) $154,382, (b) $161,-
894; Montague-O'Reilly Co., (b) $162,450;
.Tas. Kennedy, (a) $172,663; J. F. Shea,
(a) $162,973, (c) $172,722; Oregon Inde-
pendent Paving Co., (a) $160,461, (c) $165,-
853; Wm. Lind, (a) $148,639, (c) $169,468.

Corning, Cal,—See "Water Works."

Marysvllle, Cal.—W. M. Meek, City
Engr.. is reported to have completed plans
for 5-ft. reinforced conci'ete sewer to ex-
tend the drainage system of city from

Leetonia, O.—City Council reported to 9th and K Sts. to a point north of D and
be considering the construction of sewage 14th Sts.

a .sanitarv seyer system. C. E. Vaughn.
City Engr.

Hamilton, O,—F. E. Weaver, City
Engr., is reported to have completed plans
for constructing sewer in E. Hamilton
and Llndenwald, Dist. No. 1, to cost $22,-
851, and Dlst. No. 2, $24,731.

Kent, O,—Citizens voted Jan. 12 to issue
$90,000 bonds to pay for a portion of sani-
tary sewer system.

disposal plant, and new sewers and pav-
ing on Somers St. Plans have been pre-
pared by Winthrop Pratt, of Cleveland,
and Carl Bossart, of Washingtonville. Will
be submitted to vote.

-A-lndlanapolls, Ind.—Contract was
awarded by Bd. Pub. Wks. Jan. 11 to
Shcehaii Constr. Co., Indianai)olis, for con-
structing Warman Ave. main sewer of
segmental block at $7.73 per lin. ft.; total
cost, $114,504. Other bids received (price
given per ft.): Wm. Jones, Pittsburgh,
Pa., $7.77; American Constr. Co., Indian-
.'tpolis, Ind.. $8.02; John H. Cahill, Louis-
ville, Ky.. $8.17.

Bids will probably be received about
Feb. 15 for E. 10th St. main sewer to in-
clude about 1550 ft. 12 to 18-ln. pipe sewer
16H ft. deep and 4425 ft. 3 to B-ft. brick _. _.__ ^ .,^.^ _,

or concrete pipe 18 V4 ft. deep; cost about pared for constVucting"'"co'ncrete"''b'ri'dge
$44,500. Chas. A. Brown, Engr. in Charge over Green River; cost about $6 500
of Sewers.

Flint, Mich.—D. E. Newcombe, City
Clk., writes bids are desired until Jan. 25
for furnishing manhole and catchbasin
castings, cement and sewer pipe for ensu-
ing j'ear.

Grand Rapids, Mich.—We are Informed
that the city will construct a sewage dis-
posal plant for the entire city, and a con-
sulting sanitary engineer will be engaged.

Lockport, III.—Ixtwest bid opened Jan. 7
by Bd. l>ocaI Improvements for construct-
ing sewer system reported submitted by
Vale & Raven, of Chicago, at $59,995. A.
S. Calkin, Asst. City Engr.

Pontlac. Ill,—Assessments are being
made for construction of sewers witli
necessary manholes, Y junctions, connec-
tions and appurtenances in Riverview,
Riverside and Driving Park additions to
Pontiac.

Milwaukee, Wis,—Bids will soon be
asked for construction of about 5 miles
of brick and concrete sewers. This is
first construction work by the Sewerage
Commission for collecting sewage in city.
The whole work will embrace about 35
miles of Intercepting sewers and with dis-
posal plant has been estimated to cost
from $10,000.0(10 to $12,000,000. T. Chalk-
ley Hatton, Chief Engr., Sewerage Comn.,
City Hall, may be addressed for detail In-
formation.

Minneapolis, Minn.—The State Legisla-
ture will be petitioned by city for per-
mission to issue $200,000 bonds to be used
for construction of a trunk sewer to
connect proposed new Industrial tract In
Northeast Minneapolis with the South-
east sewer system.

South Pasadena, Cal.—Bids desired until
Jan 27 by R. V. Garwood, City Clerk, for
constructing a section of South Pasadena
sewer system, located partly in cities of
Los Angeles, Alhambra, and' South Pasa-
dena. Work includes 24.032 ft. 8 to 20 in.
vitr. pipe and 5,372 ft. 27 in. brick sewer,
Ys, etc. John MacMillan, City Engr.

Ontario, Cal,—Bids reported desired un-
til Feb. 1 by R. O. Brackenridge, Citv
Clk., for $55,000 bonds, the proceeds of
which will be used for constructing
sewers.

BRIDGES,
Items Arranged Geographically

Greenfield, Mass.—Plans have been pre-
__., ,^_ instructing concrete ' '

ver; cost about $6,500.

Clean, N. Y.—Common Council appointed
committee to investigate cost and location
for constructing bridge over Allegan River.

Oswego, N, Y.—^We are informed that
Oswego and Volney recently voted on
location for and type of bridge at Minctto.
The Benson Ave. site was decided on,
the bridge will be of concrete, with excep-
tion of lift span over barge canal. The
Concrete Steel Eng. Co., New York, are
preparing plans for concrete portion of
bridge. There will be 4 arches and 1 lift
span; total lengtli being approximately
600 ft., width 30 ft. Contract will not be
let until after bond election.

Harrlsburg, Pa.—The Cumberland Val-
ley Railroad, a part of liie Pennsylvania
System, will within a short time start
work on an arch bridge to replace present
steel deck truss bridge over Susquehanna
River at Harrlsburg. The new bridge will
coat approximately $750,000, and will be
4000 ft. in length. The present pier will
be utilized and a number of additional
ones built. In connection with construc-
tion of new bridge the Cumberland Valley
Railroad will build undergrade crossings
at Front and 2d Sts. in city of Harrls-
burg. The bridge will have 46 spans and
will carry 2 tracks.

Baltimore, Md.—Plans for constructing
Hanover St. Bridge over south branch
Patapsco River have been approved byWar Dept. engineers.

Washington, D. C—Bids desired until
Feb. 17 by Lieut. Col. H. C. Newcomer
Corps Engrs., U. S. A., Washington, D. C.
for substitution of a through span for deck
span In the Pennsylvania .\ve. Bridge
across Anacostia River. Washington, ad-
vertised In Engineering Record.

Ellerson, Va.—Bids desired by G. I'.

Coleman, State Highway Comr., Rich-
mond, Jan. 28, for construction of a rein-
forced concrete bridge 41 ft. long over
•Chickahominy River, near Ellerson, bet.
Henrico and Hanover Counties, Va.

I^Eufaula, Ala.—Contract for construct-
ing steel bridge with concrete floor and
abutments over Barbour Creek on Clay-
ton-lOufaula Urt. has been awarded bv Bd.
Itevenue to J. 11. Scruggs and C. E. Ward,
Birmingham, ut $6,000.

Montgomery, Ala.—Bd. Revenue Mont-
gomery County and Bd. Comrs. Elmore
County voted in facor of constructing
bridge over Tallapoosa River on or near
Lower Wetumpka ltd., cost about $50,000.

Lake Charles, La.—Late reports state
that all bids opened by Police Jury for
constructing 60 concrete bridges and cul-
verts on highways west of river have
been rejected.

Clinton, Tenn.—Anderson County Court
voted to construct 3 steel bridges over
Clinch Ki\er.

Cleveland, O.—Tlie City Bridge Dept.
will this month advertise for the steel
work of Sect. No. 1 of Clark Ave. via-
duct, about 9,000 tons. F. D. Richards,
City Bridge Engr.

Marlon, O.—County Comrs. sold $20,500
bridge bonds.

•Covington, Ind.—Contract for con-
structing bridge, steel superstructure,
with concrete abutments and piers, over
Wabash River, awarded by County Comrs.
to Vincennes Bridge Co., Vincennes, at
$28,250.

Chicago, III.—Following are 4 lowest
bids opened by the Sanitary Dist. of Chi-
cago Jan. 14 to furnish, fabricate and de-
liver metal work for superstructure of
highway bridges crossing the Calumet
Sag Channel at W. 82d St.— (a) W. 82d
St., 188,000 lbs.; (b) Burr Oak Ave, 562,-
000 lbs.: Chicago Bridge & Iron Co., Chi-
cago, (a) $3,780, (b) $11,550: Toledo Bridge
& Crane Co., Toledo, (a) $3,898, (h) $13,-
400; Hansel Elcock Co., Chicago, (a)
$3,070. (b) $12,450: Kenwood Bridge Co.,
Chicago, (a) $4,004: Milwaukee Bridge
Co., Milwaukee, Wis., (b) $12,744; King
Bridge Co., Cleveland, O., (b) $12,9,")0.

Colona, III.—C. Older, Ch. Engr. Illinois
Highway Comn., at Springfield, has sub-
mitted plans to Henry County Bd.
Supervs. at Cambridge for bridge across
Tock River in Colona: cost about $30,000.

Peoria, III.—Plans being prepared by
Hedrich & Cochrane, Kngrs., Kansas City,
Mo., for viaduct over railroad tracks at
S. Adams St.

Rock Island, III.—Bids reported desired
until Feb. 1 by E. D. Fischer, Secy. Bd.
Co. Supervisors, for $30,000 bridge bonds.

Sorento, III.—Bids desired until Jan.
30 at Central Hotel, Sorento, on alternate
plans for either a steel bridge or rein-
forced concrete bridge to be built between
LaGrange Township, Bond County, and
East Fork Township, Montgomery Countv,
known as Mt. Moriah Church Bridge,
60 ft. span, 16 ft. roadway. Engineer's
estimate, including piles for steel bridge.
$3,180; for concrete bridge, $3,210: also
constructing reinforced concrete bridge
between Shoal Creek Townshij), Bond
County and Walshville Township, Mont-
gomery County, known as Pence Bridge,
40 ft. span. 16 ft. roadway. Engineer's
estimate, $1,140. R. O. Young, Co. Supt.
Highways, Sorento. P. C. McArdle, .Act-
ing State Engr., Springfield.

Superior, Wis.-E. B. Banks, City Engi-
neer, estimates cost of constructing 21st
St. Ave. Viaduct at $89,000.

Muscatine, la.—City Council voted in
favor of constructing bridge over Missis-
sippi River, cost $500,000.

Nevada, la,—Bids desired until Jan. 29
at office of County Auditor, for construct-
ing 191 reinforced concrete bridges and
culverts and ,a steel bridge with concrete
floor.

Ivanhoe,
Roads."

Minn, .See " Paving and

kUemi marked thus giie tht names of parties awarded contracts.

•Anthony, Kan.—Contracts awarded by
County Comrs. Jan. 11 for constructing
bridges as follows: Four concrete bridges
to Wm. McEIvoy & Co., Ft. Scott. $12,-
612, and 7 concrete roadways to Stanley-
•Uackey Constr. Co., Hutchinson, at
$4,119.

Sallna, Kan.—Bids desired until Feb, 2
ly A. C. Anderson. County Clerk. Sallna,
for constructing a reinforced concrete
bridge witii sidewalks across Smoky Hill
River on Iron .Ave.. Salina, advertised in
Engineering Record.

Little Rock, Ark.—Plans for widening
from 21 to 32 ft. and strengthening free
bridge were submitted to J. .Asher, Coimtv
Judge, by I,ittle Rock, Pine Bluff &
Eastern Traction Co.. cost about $250,000.

Harrlsburg, Tex.—County Engineer at
Houston has been directed to prepare
plans and specifications for steel bridge to
be constructed over Brays Bayou at Har-
rlsburg for county: cost $15,000.

Grand Junction, Colo.—Bids desired un-
til Jan. 25 by J. H. Miner, Project Mgr.,
V. S, Reclamation Service, Grand Junc-
tion, for furnishing steel service bridges
from Grand River Diversion Dam, Grand
Valley Project, Colo. The finifshed ma-
terial to be furnished shall consists of 7
steel service bridges, complete with
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structural steel shoes, hand railings, etc.

About 4.5 ton.s metal work will be re-
<iui''efl.

*EI Reno, Okla.—Contract awarded Jan.
7 to the Oregonia Bridge Co., Oklahoma
City, for construction of 4 steel bridges for
Canadian County, at El Reno.

Seattle, Wash.—Plans completed by A.
P. IJenton for 2 steel bridges, each 120 ft.

span, to he constructed at I{enton .Junc-
tion, and one at mouth Duwamish Itiver.

Tacoma, Wash.—Chicago, Milwaukee &
St. Paul Ity. Co. (C. F, Loweth, Ch.
ICngr., Chicago, 111.) contemplates con-
structing 180-ft. steel bridge at East "T"
St.: cost, $.50,000.

-AGIendaie, Cal.—Contract for construct-
ing 72-ft. span .steel girder bridge with
<;oncrete floor over Canada Boule. awarded
to Mesmer & Itice. 230 Marsh Strong
Bldg., Los Angeles, at ^28.200.

Monterey, Cal.— See " Paving and Road-
making."

Pima, Ariz.— Bids reported desired until

Feb. 1 by County Commissioners .it Sol-
omonsviile for constructing bridge over
Gila River, 1 mile from Pima; length of

span, 42.5 ft.: north approach, 100 ft.:

south approacli, 150 ft.: roadway, ifi ft.

wide. Benj. Blake, Co. Clk.

Vancouver, B. C.—Plans have been filed

bv Great Northern Ry. Co. (A. Hogeland.
Ch. Engr., Kt. Paul. Minn.) with City
p:ngineer for constructing Clark Drive
and Woodland Drive bridges over Gr-ind-
view Gulch. Structures to be steel and
concrete and cost about 1400,000.

PAVING AND ROADS.
llcms Arranged Geographically

Boston. Mass.—Bids desired until .Ian.

31 bv B. K. Rourke. Comr. Pub. Wks.,
for repairing asphalt or bitulithic pavt.,
also artificial stone sidewalks in any
street in Boston not under guaranty, when
ordered to do so by Commissioner, be-
tween Feb. 1, 1915 and Jan. 31. 1916.

East Providence. R. I.—Bids desired un-
til Feb. 2 by Town Council tor 100,000
granite paving blocks delivered to Fox
Point, II. 1. F. V. Waterman, Engr.,
Providence.

Brooklyn, N. Y.—Bids desired until Jan.
27 by L. H. Pounds, Boro Pres.. for regu-
lating and repaving with permanent as-
phalt pavement. Hicks and 95th Sts., in

all 3.330 sfi. yds. pavt., and with Grade 1

granite pavement. Front St. and Hudson
Ave., in all 11.090 sq. yds. pavt., etc.

Buffalo. N. Y.—Common Council voted
to pave Warring. Delavan, Wallace, Fron
tenac, Desoronto. Lyndhurst, Parkside
Aves., Tacoma, Sussex Sts., Boehm PI.
and Admiral Rd.
Bids desired until Jan. 27 by Dcpt. Pub.

Wks. (F. G. Ward, Comr.) for paving
Court PI., Homer Ave., Churchill and
several other streets.

New York. N. Y.—See " Hydraulic Con-
struction and River Improvement."

Chesterfield, N. J.—Bids were opened by
Township Com. of Chesterfield Township
.Ian. 16 at Stead's Hotel, Crosswicks, for
constructing waterbound broken stone
road with l>ituminous dressing from end of
present stone road. Village of Chesterfield,
to township line between townships of
Chesterfield and North Hanover, a dis-
tance of 11. .575 ft., and lowest bid waa
submitted by Jos. Jingola, Trenton, as
follows: Excav. per cu. yd., $1; foundation
per cu. yd., 40 cts. ; surface per lin. ft.,

20 cts.: underdrain per lin. ft.. 20 cts.;
total J23,365. Totals of next 3 lowe.«t bids:
It. Hafeman, Freehold, $23,861: J. I.. Be
f;oi7ipt, Lakewood, $23,890; Paul J. Snyder
Co., Philadelphia, Pa., $24,679: Thos. J.
Barrett, Roebling, N. J., $25,72.5. .las.
I.ogan, County Engr., Mt. Holly.

Freehold, N. J.—All bids opened Jan. 4
by ltd. Chosen Freeholders for paving
with amesite Norwood Ave. in Deal and
.Vllenhnrst have been rejected by County
Comrs.

Long Branch, N. J.—See " Hydraulic
and River Improvement."

Passaic, N. J.—Bids desired until Jan.
25 by Wm. A. Reid, Dir. Dept. Streets
and Public Improvements, for furnishin«
material and improving Bond St., refiiiir-
ing approximately 3.470 sq. yds. asphalt
macadam, 1,840 lin. ft. concrete curb and
Kutter.

Greenville. Pa.—Bids desired until Feb.
X by J. M. Hittle, Boro, Secy., for furnish-
ing material and grading and paving
about 10.000 sq. yds and curbing and gut-
tering about 8,000 lin. ft. advertised in
Engineering Record.

Baltimore, Md.—Bids desired until Feb.
rj by Paving Comn. addressed to the Bd
of Awards, care of City Register, for pav-
ing with vitr. brick. Contract 106 on vari-
ous streets, with sheet asphalt and granite
block, repaving No. 107. Baltimore St.;
granite block paving. 108. I>omb.irde St.;
sheet asphalt, vitr. block and granite block
paving. Contract 109, on various streets:
advertised in Engineering Record. R.
Keith Compton, Chmn. & Consulting Engr.
Paving Comn.

Washington, D. C.—Bids desired until
Jan. 26 by lieiit. of Agriculture. Washing-
ton CD. V. Houston, Secy.) for furnishing
and delivering at Arlington Farm Siding.
RosRlyn, Va.. and at Alexandria, Va., ap-

proximately 41,500 gal. oil asphalt, 41,500
gal. fluxed native asphalt, and 4000 gal.
refined.

Wilmington, Del.—City Council voted
to issue $100,000 bonds for constructing
pavements in city.

Wilmington, Del.—See "Sewerage and
Sewage Disijosal."

Cumberland, Md.—About $150,000 bonds
has been sold by City Council for street
improvements.

Ashevllle, N. C. — Press reports state
that contracts awarded by Bd. Comrs.
tor constructing Aslieville-Weaverville
Highway have been rescinded.

Hot Springs, N. C.—The Madison
County Highway Comn. at Marshall is
making surveys for 0.9 miles of road
leading out from Hot Springs. Tlie work
will consist of grading and draining
alone. There will probably be about
63,000 cu. yd. of excav. in the 6.9 miles.
J. B. Clingman, County Road Engr.,
Marshall.

Wilmington, N. C.—City Council and
County Comrs. voted to issue $150,000 road
improvement bonds.

Columbia, S. C—About $60,000 bonds for
paving streets in Columbia have been sold
by city.

Savannah, Ga.—^It is reported about $50,-
000 is to be spent for street pavements in
city.

Meridian, Miss.—County Bd. Supervs.
reported to have postponed action on sale
of $50,000 bonds for road improvements
(bids opened Jan. 6) until some time in
February.

Chattanooga, Tenn. — Construction of
Walden Ividge section of Hoosieriand to
Dixie Highway is in contemtilation accord-
ing to reports. C. E. James said to be
interested.

Clinton. Tenn.—Anderson County Court
voted $40,000 bonds for completing pike
work on Oliver Springs and New River
Pike.

^Harrlman, Tenn. — Solomon Constr.
Co., Harriman, and Oliver & Hall, Marys-
ville, have been awarded contract for con-
structing Morgan County Pike Rd., at
$270,000.

Jackboro, Tenn.—The Comrs. of Camp-
bell County are reported to have author-
ized issue of $150,000 bonds to be u.sed for
constructing roads. For further informa-
tion address A. B. Mahan, of Jellico,
Secy. Highway Com.

Louisville, Ky.—Bids desired until Jan.
25 by Bd. Pub. Wks. (Roger McGrath.
Secy.), for paving Madison St.; probable
cost $80,000.

Bids desired same place as above until
Jan. 27 for repaving Market and Lytle Sts.
with vitr. blocks. Probable cost, $5,500.

CantAn, O.^W. Bender. County Sur-
veyor, writes plans for the following
roads have been prepared and will be let
some time in tl.^e early spring by the
Comrs. of Stark County at Canton:
Bituminous macadam—Navarre-Justus

Rd.. 2.49 miles, 15 ft. wide, cost $28,220;
Allianee-Bolton Rd., 1 mile. 16 ft. wide;
Magnolia- Sparta Rd., 3.12 miles, 15 ft.
wide, cost $38,853; and Waco-Manleton
Rd., 1.9 miles, 16 ft. wide, cost $21,998.
Brick paving — Massillon - Mlllersburg

Rd., 3.6 miles, 15 ft. wide, cost $76,495;
Louisville-Freeburg Rd., 2.5 miles, 15 ft.
wide, $53,400. Estimated cost is on con-
crete curb, concrete base and brick
metalling with tar filler.

Cleveland Heights, O.—Bids desired
until Feb. 15 by II. H. Canfield, Clk., at
his office. ?,m Be< kman i31dg., Cleveland,
for improving Exeter and E. Monmouth
toads by grading, draining and paving
with brick, asphalt or macadam.
Columbus. O.—It is reported that about

$5,000,000 will be spent for constructing
roads by State Highway Dept. during 1915.

'(^Gallon, O.—Contract awarded Jan. 13
for macadamizing Gallon Bloominggrove
Road and Hershmer Road to Sousley &
Britton, Ada. at $42,023 and $10,935, re-
spectively. C. O. Higgins, Co. Aud.

Hamilton, O.—Bids will probably be re-
ceived in 60 or 90 days for purchase of
$175,000 bonds to be used for paving N.
5th. Hanover and other streets, with
asphalt, in all 70.000 sq. yds., on concrete
foundation, limestone and cement curb.
40.000 lin. ft. Chas. Manny, City Clk.
F, E. Weaver, City Engr.

Lancaster, O.—It is proposed to pave
with brick Walnut, Broad, M:iin. Wind-
ing and Perry Sts., at a total cost of
$38,350. J. A. Mayer, Dir. I'ub. Service;
Julian Griggs. City Engr.

Oakwood. O.—Bids desired until Feb.
1 by Geo. B. Keller. Village Clk.. for fur-
nishiiiE material, grading and paving with
brick, wood block or some other hard
paving material Parhllls. Harmon and
Oakwood Aves.

Indiana.—Bids desired by County Com-
missioners for constructing roads as fol-
lows:

I'ntll Feb. 1:
Fowler, for constructing gravel road in

Center Township,' 16,040 ft. In length.
Warren Mankey. Co. Aud.

Paoll. 2 gravel roads in French Lick
Township. E. A. Palmer, Co. Aud,

Until Feb. 2:
Vlnceniies, 4 gravel roads. Jos. L.

Muentzncr. Co, Aud.
Marion, giading. draining and paving 3

roads in Van Buren Township and one
road In Centei Township.
Until Feb. 3:
Muncle, a crushed stone road In Dela-

ware Township and 5 gravel roads. 3 in
Harrison Township and one each in
Washington and Union townships.

Benton Harbor, Mich.—Bids will be re-
ceived about Feb. 15 by B. Spaulding.
City Clk.. for paving Columbus Ave. with
brick on 5-in. concrete foundation; cost
$17,000. A. K. Wightman, City Engr.

Big Rapids, Mich.—Election is to be held
on issuing about $200,000 road bonds for
county.

Paw Paw, Mich,—This village will build
3000 s<i. ft. concrete pavement in the
spring of 1915. I). P. Smith, Engr., Paw
Paw.

Le Roy, III.—City Council Jan. 13 adopt-
ed ordinance providing for grading, curb-
ing and paving of Center St. with vitr.

block on Portland cement concrete foun-
dation; combined Portland cement con-
crete curb and gutter. A. B. Bailey.
Mayor.

-ArKenosha, Wis.—G. Barth, Member of
Assessment Com., writes that contract
was awarded Jan. 8 for grading and pav-
ing Ridge St. with vitr. brick asphalt
filler and concrete curb and gutter to Chris.
Peterson Constr. Co.. of Kenosha, at $20,-
300. (Barr briqk to be used.) Other bids:
Waukeegan Improv. Co., Waukeegan, 111.,

$20,858; Birdsall Griffith Co.. Racine. Wis.,
$22,171, and Geo. R. Wade Constr. Co..
Kenosha. $22,090.

Stoughton, Wis.—The City Clerk writes
it is propcsed to pave about 12 blocks
with waterbound stone macadam, includ-
ing 4th, W. Union and South Sts.

Duluth, Minn.—The City Council has or-
dered repaving of Superior St., from 16th
to 23d Ave. E., with asphalt wearing
surface on a concrete base and with
granite toothing blocks along street car
rails; estimated cost, $50,643; also im-
provement of Grand Ave. at an estimated
cost of $164,394 for brick, $174,844 for
creosoted block or $190,594 tor sandstone
paving, including curb and storm sewer
drainage: length of improvement, 8925 ft.

John Wilson, City Engr.

Ivanhoe, Minn.—Bids desired until Feb.
10 by Karl A. Hansen, Co. Aud., for Jobs
1, 2 and 3, State Rd. No. 1. Towns of
Royal and Marble, requiring 40,023 cu. yds.
excavation, etc.; 11,776 lin. ft. turnpiking,
44,500 lin. ft. construction dragging, l9
plain concrete and 7 reinforced concrete
culverts, etc.; also constructing State
Bridge No. 1275, State Rd. No. 1, Town of
Royal. 30-ft. span. 30-ft. roadway: con-
crete floor on reinforced concrete founda-
tion.

St. Cloud, Minn.—Resurfacing St. Ger-
main St. and 5th Ave., paving of 9th and
Breckenrldge Aves., is In contemplation by
city.

St. Paul, Minn.—Reported bids desired
by Co. Comrs. for $80,000 worth of road
rock.
City will expend about $1,000,000 in

paving about 25 miles, or 350,000 sq. yds.,
including paving of Marshall, Dayton and
Raymond Aves., with sandstone or creo-
soted block, on 5-in. Portland cement
concrete, with sandstone, granite or con-
crete curb. J. E. Carroll. Supt. of Con-
struction and Repair. Oscar Claussen,
Citv Engr.
The Mayor reports in favor of construc-

ing driveway along river.

McPherson. Kan.—The City Comrs.
have ordered plans made for about 23
blocks of asphaltic concrete paving. H.
A. I^owland, City Engr.

Austin, Tex.—See " Water Works."

itSan Antonio, Tex.—Contracts for pav-
ing awarded as follows (price given per
M(|. yd.): East side Alamo Plaza, creosote
blocks, to Roach-Manigan Co., Memphis,
Tenn., at $3.05: Commerce St., with creo-
sote Idocks. to Rushmore & Gowdy, Kan-
sas City, Mo., at $3.18%, and Brazos St.,

with concrete with bitumen top, to O. C.
Chapln. Kansas City. Mo.

Bids reported desired until Jan. 25 by
F. Flies. City Clk., for paving portions of
various streets with a.sphalt, bitulithic and
brick on concrete base and 2-in. sand
cushion and constructing concrete cui^b.

Belllngham, Wash.—Bd. County Comrs.
will spend about $135,000 for constructing
hard surface roads.

Kalama, Wash.—Bids desired until Feb.
2 bv County Commissioners for grading, .

clearing, etc.. 6000 ft. of Gabrielson Hill
change on Lewis River Rd.

Kelso, Wash.—County Comrs. have in
contetnplation construction of road from
Kelso to lllwaco; cost about $150,000.

Prosser, Wash.—Bids desired until Feb.
2 by County Comrs. for improving Benton
Coimty Permanent Highway No. 4, com-
monly known as Kennewlck-Finley Rd.
L. L. Lynn, Co. Aud.

Prosser, Wash.—Bids will be received
about Feb. 1 by County Comrs. for con-
structing Kennewick-Finley Road.

Seattle, Wash.-Bd. Pub. Wks.. it is
reported, will award contracts for pav-
ing 11th Ave. and grading and curbing

4'th Ave. S. some time in February; cost,
$48,000.
The Comrs. of King County (A. P. Den-

ton, Co. Engr.) contemijiate advertising
for $700,000 or $800,000 worth of work the
coming year from the $3,000,000 Bond Issue
Fund, and the Permanent Highway F'und
of the State of Washington, and probablv
$50,000 or $100,000 from the Road and
Bridge Fund, for minor contracts.

McMlnnvllle, Ore.—About $15,000 Is to
be spent for repairing Grande Ronde Rd.

California.—Bids desired until Feb. I

State Highway Comn., Sacramento (Aus-
tin B. Fletcher, Engt.), for constructing
state highway in Butte County, from
Nelson to Chico. about 12.6 miles, to be
built of Portland cement, requiring 15,950
cu. yds. Class B Portland cement concrete
pavements, 40,000 cu. yds. excavation
with-out classification, 2300 lin. ft. guard
rail, etc.

Eagle Rock. Cal,—Bids desired until
Feb. 1 bv City Clerk for improving a
portion of several streets and alleys, in-
cluding Sycamore, Townsend, and Forest
Aves., and wil^ include 270,000 sq. ft. 5-in.
macadam, 8,500 lin. ft. cement curb, 50 ft.
retaining wall, etc. C. R. Brawner, City
Engr., 402 Higgins Bldg., Los Angeles.

San Diego, Cal.—Following bids opened
by city for paving 4th St.: California-
Arizona Constr. Co., $36,567, and Falr-
child-Gilmore Wilton Co., Pacific Electric
Bldg., Los Angeles, $36,936.

San Francisco, Cal.—Bd. Awards voted
to pave Corbctt Ave., cost about $19,000.

Point Grey, B. C.—Contract for pav-
ing University Ave. awarded by city to
Cotton Co., Carter Cotton Bldg., Van-
couver, B. C, at $45,000.

STREET CLEANING AND
GARBAGE DISPOSAL.

Itc'iis Arranged Geographically

Boston, Mass.—Bids desired until Jan.
25 by L. K. Rourke, Comr. Pub. Wks., for
furnishing watering carts for watering
and oiling streets in Dists. from 1 to 10
inclusive.

Shelton, Conn.—Bids reported desired
until Feb. 9 by Geo. E. Barlow. Warden,
for removal and disposal of garbage.

Long Island City, L. I., N. Y.—Bids de-
sired until Jan. 29 (rcadvertisement) by
Borougli President for the general con-
struction of the destructor plant at Flush-
ing and Metropolitan Aves., Ridgewood,
Boro. Queens. Security, $30,000.

Jollet, III.—Bids desired until Mar. 6 by
Town Highway Comrs., for an oil spread-
er tank and a water sprinkler tank and
truck, or a combination oil spreader and
water sprinkler. A. J. Lindgren, Town.
Clk.

Portland, Ore.—Local press reports
state that City Commissioner is preparing
preliminary plans for the construction of
an additional garbage incinerator, and
contract will soon be let; coat about
$275,000.

Salt Lake City, Utah.—Geo. W. Snow.
Ch. of Bureau of Mechanical Inspection,
has recommended construction of new
garbage crematory.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Revetment Work—New London, Conn.

—

Bids desired until Mar. 1 by Maj. G. B.
Pillsbury, Corps Engrs., U. S. A., New
London, for bank revetment in the Con-
necticut River. Conn., advertised in En-
gineering Record.

Dock — Stamford, Conn.—Lowest bid
oiiened Dec. 10 for constructing dock in
connection with disposal works was sub-
mitted by Jas. A. Daly, of Port Chester,
N. Y., at $7,000. Contract not yet let. En-
gineer, a.Is. C. Harding, 170 B'way, New
York.

Wharf—Brooklyn, N. Y.—Bids desired
until Feb. 20 by Quartermatser, Ft. Ham-
ilton, Brooklyn, for repairs to wharf at
this post, advertised in Engineering
Kecord.

Piers, etc.—New York, N. Y.—New
piers, pier extensions, and granite paving
.all improvements planned by R. A. C.
Smith, Comr. of Docks, and requiring ex-
penditure by city of $841,500 can be begun
as quickly as the Bd. of Estimate author-
ize the necessary issue of corporate stock
according to a letter the Commissioner
hivs filed with Board, in which he states
that this work should be done at once.

Repairs to Bulkhead—Philadelphia, Pa.
—Bids desired until Feb. 1 at office of
Lighthouse Inspector. Philadelphia, for
repairs and extensions to timber groynes
and bulkhead at Cape Henlopen. Dela-
ware.

Steel Lock Gates—Pittsburgh, Pa.—Bids
were opened Dec. 16 at U. S. Engrs. Office.

Pittsburgh, for furnLshing and erecting
steel lock gates, gate recess covers and
gate engine pit covers for Dam 10, Ohio
Itivcr, and lowest bid was submitted by
Independent Bridge Co., Pittsburgh, as
follows: 593.000 lbs. structural steel lock

gates, 6.011 cts.; 141,500 lbs. structural

•kitcms marked thus give the namta o1_ parties awarded contract*.
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Wharves—Washington, O. C—Bids de-
sired until Fe>>. 11 by Comrs. D. C. (O. P.
Newman. Chnin.> for rcconstructlnK
\\ harves at municipal fish wharf and mar*
ket. located on Water St., southwest, be-
tween nth and l!th Sts., advertisetl In
Kngineerins Record.

Dock. Etc—Jacksonville. Fla.—We are
informed with regard to work contem-
pUied by Port Comrs. on appropriation of
>1.»00,0M for municipal dock purposes th.'it

the work of bulkheading is being com-
pleted, a contract for dredelnic and fliling

has been let and work will soon beK>».
Contract for other neces.s.iry features will
be let from time to time .>» the work pro-
Cresses. The dates of letting, estimates
of cost, etc., mnnot be given at this time.
F. W. Bruce. Ch. Erngr., Montgomery
Corse. Chmn.
Hydro- Electric Plant—Birmingham, Ala.

—The Peoples Hydro-Electric Power Co.
reporte<l formed, with a capital of J20.mi»
by R. H. Cobb of Birmingham. Clepi
lowers of Ohatchle. and others, to develop
IKJwer of Coosa River at Ten Islam! shoals
.ind Wisemont and L«ota shoals, and ereri
dam across river, power to be furnished
to cities of Jefferson County and also
•Jadscen, .\nniston and Talladega.

-ALevec Work—Memphis. Tenn.—Con-
tracts reported awarded for constructing
.<bout 700.000 cu. yds. of levee work in
the upper and lower St. Francis and
White River levee districts, as follows:
To. L. T Callahan. Fulton. Ky.. $26,225:
T. C. Wood. Bruin, -Ark.. »30.000. and F.
I.. Carter. Harwell, Ark., *19,7'<0.

Drainage—Wapello, la.—Press reports
state that bids will be received by the
Supervisors of Mtiscatlne and Louisa
Counties at Wapello. Feb. 15. for the pur-
chase of $278,127 drainage bonds.

ADItch—Ada. Minn.—Bids were opened
Jan. 12 for constructing Judicial Ditch N'o.
1". for 470.000 cu. yds. excav., 30 miles
rond leveling, 27 bridges and 40 culverts
.ind contracts have been awarded as fol-
lows: I'nion Drainage Co., Stephen.
Minn., excav. of main ditch and laterals
at » cts. per cu. yd and $125 per mile for
road 'leveling: Security Bridge Co., Minne-
apolis, for steel bridges at $1,175 ea.: M.
R. Hussey. Crookston, concrete culverts,
$$$« ea.: niinois Steel Bridge Co., St.
Paul, metal culverts at $1.40 for 24-ln. and
tl.20 for 18-ln. C. D. Simpson, Deputy
Co. Aud.

Ditch—BemldJI, Minn.—Bids desired un-
til Feb. 8 by J. L. George, Co. Aud.. for
constrtiriing Judicial Ditch No. 27, about
10 15 miles long: yds. of dirt to be ex-
cavated, about 231,182 cu. yds.: total esti-
mated coat of ditch being about $52,214,
including highway.

Ditches—Jackson, Minn.—Bids reported
desired until Feb. 3 by P. D. McKellar, Co.
.Aud , for constructing Judicial Ditches
32, 31 and 3« (all tile). Probable cost.
129.578. $54,002 and $.v,842. respectively.

AOItch — St. James. Minn. — Contract
awarded Jan. 12 for con-^tructing Judicial
Ditch No. 8 to A. H. Solberg & Hans
flhellum. of St. James, at $8,500. J. C.
Jensen Co., Aud.

Ditch—Msryvllle, Mo.—Contract re-
pf.rted awarded by Bd. County Sunerv.
Jan. 8 for constructing Frayne, Stratford
and Ldrwm drainage ditches, to Jens Jen-
sen, of Wil'iams. at a total of $24.55»: and
for tile to the National Sewer Pipe Co., of
Maryvllle. at $9,033.

Irriaation—Donna, Tex.—D. H. Barr,
S -rva Irrigation DIst. No. I. of

• unty. at Edlnhurg. writes that
I •:')n will not be held for several
months, cost of proposed work about
$450,000. Engineer, ('. s. Clark, of Donna.

Wharf, Etc.—Hofston, Tex.—See "Sew-
erage and Sewage Disiiosal."

Irrigation — Olathe, Colo. — Bids were
opened at the nfllce of the XL B. Reclama-
tion Service. Montrose. Jan. 5 for con-
structing I.«wer .Selig Extension Canal
and laterals. I'ncompangre Valley project,
vicinity of Cilathe and Delta Schedules 1

to 1$, and following are bids received: fa)
excav. per cu. yd. on all Schedules
Classes 1. 2 and 3. rb) overhauled per cu.
vd., (e) tomi cost: ReynoIds-EHy Constr.
Co., Springville. Utah, (a) 20.5 cts„ fh) 2
rts.. re) $24,490: Maurice A. Wogan,
Denver. Colo., la) 21 cts.. fb) 2 cts.. (r)
$2', 077: Bate. Miller 4 Co., Springville.
Itah. (a) 21.75 cU., (b) 2 cts., (c) $25,-
957: Orman Constr. Co.. Montrose. Colo.,
fa) 21.75 cts.. (b) 2 cts.. fc) $25,9B7: Men-
denhall. Straw A Bird. Springville, Utah,
fa) 23.75 cts fb) 2 cts.. fc) $28,303: Geo.
F. & R. E. Wear. Delta, Colo., bid only
for Schedule 15 at (a) 17 cts., (b) 2 cts.,
ff) $776. Engineer's estimate. Excav.
Class 1, 20 cts.: class 2, 40 cts.: class 2,

80 cts.; overhaul, 2 cts.: grand total,

$33,554.

Hydraulic Apparatus for Irrigation
Work—Elephant Butte, N. M.—Bids re-
ported desired until Feb. ', by t". 8. Recla-
m,ation Service, Fc<Ieral Bldg., Los An-
geles, for furnishing hydraulic apparatus
for Elephant Butte dam, Rio Grande
Project, New Mexico.

Drainage— Attalla, Wash. — Contract
for construction of .i drainage system,
•servin.K 2R00 acres in .Mtalia Dist., re-
l>orted awarded to Jas. t^. Brot\d, Spokane,
at approximately $50,000. The Attalia
Land Co. (Fred B. Grlnnell, Mgr.), will
supervise work.

Stone for Jetty—Lone Tree, Wash,—

-

Bids desired until Feb. 10 by MaJ. J. B.
Cavanaugh, Corps Engrs., U. S. A.. Burke
BIdg., Seattle, for furnishing and deliver-
ing stone for Jetty construction at Lone
Tree.

Drainage, Etc.—Snohomish, Wash.—Co.
Comrs. reported considering installation
of concrete Hood gates and a drainage
system, to cost betvs-een $49,000 and $50.-

000, on Grand Marsh, between Snohomish
and Monroe.

Ditch—Tacoma, Wash.—At the election
Dec. 12 on formation of proposed water-
way district, for Julias (Sulch Work,
Chester Thome, of National Bank, Ta-
. oma: John Buffelen, of Buffelen Lumber
& Mfg. Co.: I. N. Hague, of Hague Box
& Lumber Co., were elected Commis-
sioners, with L. A. Nicholson, of Fidelity
Bldg.. Tacoma, Eng. The approximate
cost of the work is $350,000: location In
Tacoma Harbor, one mile from terminals
and yards of Chicago, Milwaukee & St.
I'aul Ry.. and extends 2'4 miles into un-
developed tide lands of harbor: designed
principally to afford low-priced manufac-
turing sites with access to water and rail

transportations. First proceedings will
be condemnation or purchase of right of
way and preparation of plans. A prob-
.ible 6 months will elapse before construc-
tion can begin.

River Work—Tacoma, Wash.—King
and Pierce Counties, acting jointly for
the Inter-Count.v River Improvement, in
deepening, widening and straightening the
White-!<tuck and Puyallup Rivers, have let
two contracts as follows: To Tweeden &
Marsh. Tacoma, for construction of a
20 In. hydraulic dredge, at $66,000, and to
Ooss. Rollins & Co.. of Seattle, for dredg-
ing, dredge to be furnished by the Coun-
ties, 2.400,000 cu. yds. at 7.3 cts.: 600,000
cu. yds. at 10.95 cts. Unit prices for bulk-
heads are as follows: piling in place, 19^
cts. per lln. ft.: iron and steel, 4 cts. per
lb.: lumber. $24 per M ft.: clearing and
grubbing. $200 per acre: fir brush, $4 per
cord. W. J. Roberts. Ch. Engr., Room
iOl, Court House, Tacoma.

Irrigation Work—Wenatchee, Wash.-^
Marvin Chase, of Seattle. Is reported to be
engineer for the Whitestone Irrigation
Dist., which it is said will start work this
summer on a system to cost about
11,000,000.

Reclamation Work—Salem, Ore.—The
State and U. S. Recl.tmation Comrs. are
stated to have completed reports and rec-
ommend that Benham Falls and Crane
I'rairle both be used as reservoir sites.
The plan Is said to be to reclaim 200,000
acres lying near the Tumalo Project and
in the vicinity of the Towns of Madras.
Culver. Onal City and rrincville. The
Benham Falls lake will cover about 18,000
acres and the Cran Prairie Lake 6200
acres. The former project is estimated to
cost $991,000 and the latter $152,000.

Grading for Levee Work—Bakersfield,
Cal.—Bids desired until Feb. 8 by Bd.
Superv. fl. L. Miller. Clk.) Bakersfield,
for grading on the Wasco-Lost Hills Le-
vee, about 3 miles.

Wharf—Richmond, Cal.—Later reports
state th.it all bids recently received by
City Council for constructing Municipal
concrete wharf No. 1 have been rejected,
and the Harbor engineers have been in-
structed to prepare new plans and speci-
fications; cost about $270,000. A. C. Farls,
City Clk.

Harbor Bonds—San Diego, Cal,—Harbor
bonds in the sum of $375,000 reported sold.

Pier—San Francisco, Cal.—Contract
was awarded Jan. 14 by Bd. State Harbor
Comrs.. (L. Merle, Jr., Secy,) for con-
structing pier at foot Harrison St.. to
Healy Tibbllts Constr. Co., San Francisco,
at $98,300.

Irrigation—Phoenix, Ariz,—The Arizona
Ijand & Improvement Co. reported incor-
porated by .If.hn Schrock, Wichita, Kan.;
Eugene Ke'.ley. Los Angeles, Cal.: .7. R.
Potweller and C. H. Rittenhonse. both of
Phoenix, with a capital of $200,000. to In-
stall, equip and operate, etc., pumping
plant for pumping water for use in recla-
mation nnd Irrigation of lands, to con-
struct dams, a system of canals, etc.

ELECTRIC RAILWAYS.
tleinj Arrantjed Ceographically

Norwich, Conn.—Norwich, Colchester &
Hartford Tr.iction Co. chartered to build
electric railway between Norwich, Bozrah,
Lebanon and East Hartford.

Princeton, W. Va.—Princeton Power
Co. plan to build 13 miles new track. S.
J. Evans, Gen. Mgr., Princeton.

Charleston, 8. C— Plans being prepared
by CHiarleston Consolidated Ry. & Light
O. to extend line to North Charleston.

Weit Palm Beach, Fla,—Application for
charter made by Palm Beach & Ever-
glades Ry. Co. to build 40 mile railway
between West Palm Beach and Lake
Okeechobee, Jas. A. Moore, Hotel Hal-
cyon, Miami, Gen. Mgr.

Shreveport, La.— Plans being considered
bv Texas Louisiana Traction Co. to con-

struct extension to Marshall. A. a.

Hlevlns, Jefferson, Pres.

Columbus. O.—East IJnden Electric Ry.

Co. received franchise from County
Comrs. for constructing line from Leon-
ard .\ve. line to East Linden: distance

of 3H miles.

Cedar Rapids, la.—About 4 miles track

will be built by Cedar Rapids & Marion
City Ry. Co.

Wichita, Kan.—Arkansas Valley Inter-

burban Ry. Co. contemplates building ii.

miles new track.

Casper, Wyo.—Work will begin in May
nn constructing 3'.i-mile line in Casper,
(^apital $100,000. J. B. Fleming, 40 Wall
St., New York City, Pres.; Harley B.

lUagle, Casper, Secy.

Beaumont, Tex.—Plans being prepared
bv Houston & Beaumont Interurban Ry.

Co. to build line to connect Beaumont,
Houston and Anahuac. Anson Miller,

.\nahuac, said to be interested.

Dallas, Tex.—It is reported by the Stone
.t Webster Eng. Co., Boston, Mass., that

it has completed financial arrangements
for immediate construction here of ter-

minals for its interurban railway system,
including erection of a passenger station
and office buildings. The improvement
will cost about $2,000,000.

Guthrie, Okla. — Preliminary arra,nge-
mcnts being made by Oklahoma Ry. Co.
to begin work on 17-mile extension be-
tween Edmond and Guthrie. Geo. W.
Knox, Gen. Mgr., Oklahoma City.

Seattle, Wash.—Extension of Division
"A" of Seattle St. Ry. into Fremont and
Ballard to Market St. and Leary Ave. is

contemplated: cost about $100,000.

San Francisco, Cal.—Plans being pre-
pared bv United Rys. Co. to build sub-
station in Richmond Dist.. San Fran-
cisco.

Sandpoint, Idaho.—Sandpoint & Inter-
burban R. R. Co. fL. L. Durrin, Ch.
Engr. Sandpoint) plans to build 5 mile
line from Shoshone Falls to Twin Falls.

Toronto, Ont.—Citizens voted expendi-
ture of $343,000 for civic car line from
Canadian Pacific Ry. tracks at Yonge St.
to B'way and Mt. Pleasant Ave.

RAILROADS.
Itettis Arranged Geographically

Harrlsburg, Pa.—Contract has been
awarded l:>y Pennsylvania R. R. Co., Pliil-
.idelp'nia, to Brown, King Constr. Co.,
Franklin Bldg., Philadelphia, for grading,
drainage system, and concrete retaining
wall for proposed freight yard at Harris-
liurg, comprising the following approxi-
mate quantities: 53,000 cu. yds. excav.,
300 cu. yds. foundation excav., 1,200 cu.
.vds. concrete retaining wall: drainage
system of approximately: 300 lin. ft. 8-in.,
1,750 lin. ft. 12-in., and 250 lin. ft. 24-in.
t. c. pipe; 6 surface drains. 2 Inlets, 4

manholes. Work to be completed by April
I, 1915; approximate cost $35,000.

Midland, Pa.—The Pennsylvania Lines
west of Pittsburgh (Thos. Rodd. <!h.
Kr.gr.. Pittsburgh) will spend $500,000 be-
fore May in doubling its yard capacity
and improving facilities at Midland.

Palm Beach. Fla.—The Palm Beach &
Everglade R.U. Co. is reported formed
by H. G. Geer. W. H. DeCamara and T.
J. Campbell, all of West Palm Beach, to
construct a railroad from Palm Beach to
Lake Okeechobees.

Seattle, Wash.—Preliminary plans have
been prepared by City Engineer for grade
separation work necessary at Argo Station,
near (Jeorgetown, which is estimated to
cost between $450,000 and $500,000; to in-
clude construction of 1,800 ft. reinforced
concrete double track tunnel under rail-
road tracks: the expense to be divided be-
tween Oregon-Washington Railroad &
Navagatlon Co., Chicago, Milwaukee & St.
Paul Ry. Co., Northern Pacific Ry. Co. and
the Puget Sound Traction. Light & Power
Co., of Seattle.

Spokane, Wash.—The Northern Pacific
Railroad fA. U. Cook, Asst. Engr., Ta-
coma) recently filed a mortgage in Spo-
kane County to secure a bond issue, part
of which is said to be to provide funds
for Improvements.

PUBLIC BUILDINGS AND
SCHOOLS,

Ilems Arran'jed Geographically

Boston, Mass.—Plans being prepared by
E. P. Graham, 20 Beacon St., for a paro-
chial school to contain 12 class rooms and
an assembly hall.

Boston, Mass.—Contract for erecting
the building for Police Station No. 19
awarded to John Bowen at $55,333.

Cambridge, Mass.—City Council has ap-
propriated $40,000 for repairs, to the city
home which was recently damaged by Are.

Fall River, Mass.—Bids reported desired
until Jan. 25 by F. N. Corbett, Archt., 70
Bedford St., for erecting a 4-8tory and
basement police station. Probable cost
$185,000.

Holyoke, Mass.—Francis McSherry,
Supt. of Schools, writes tliat the proposed
new Lawrence School will be fireproof. 2

stories high, 180 x 260 ft. of red top brick
and limestone: it will have 32 rooms, hall,
gymnasium, showers, etc., and cost $225,-
000. .\rchitects G. P. Alderman & Co.
of Holyoke. Plans not yet ready for bids.

Hopedale, Mass.—Bids desired by Town
Clerk until Feb. 8 for erecting a 2 story
OlixCS ft. fire department building from
plans of Robt. .'\Ilen Crook, of Milford.

Worcester, Mass.—Mayor is reported to
have accepted the plans of John T. Simp-
son, Newark, N. J., for the new North
high school which is to cost $200,000.

Providence, R. I.—Contract for erect-
ing 5 story bricli, stone and concrete fire-

proof textile school for the Rhode island
School of Design awarded to Norcross
13ros., Worcester, Mass., Day & Klauder,
Philadelphia, Pa., Archts.

Albany, N, Y,—Lewis F. Pilcher, State
.\rcht., Capitol, recommends erecting an
U-story fireproof office building costing
.$1,250,000 to be used for offices for the
State departments.

Glens Falls, N, Y.—Contract for erect-
ing the U. S. Post Office awarded to Geo.
B. Willis & Co., New York, at $61,522.

Lockport, N. Y.—Contract tor erecting
Union School (bids opened Dec. 29)
awarded by Bd. Educ. to H. J. Wenzel-
berger, Phillipsburg, N. J., for the
masonry and carpentry work at $55,809;
plumbing, heating and ventilating to
Mapes & Payne, Lockport, at $18,340, and
electric wiring to Korff Electric Co., Lock-
port, at $2,170. Emmet Belknap, Clk. Bd.
Educ-

Uong Island City, L. I., N. Y.—Bid.s
desired until Jan. 29 (readvertisemcnt)
by Borough President for the general con-
struction, etc., of a stable and section
house tor Bureau of Street Cleaning,
Flushing and Metropolitan Aves., Ridge-
wood, Boro. Queens. Security, $25,000.

New York, N, Y.—Contract for erect-
ing a 2 story 69x139 ft. Wall St. branch
post office awarded to J. H. Deeves &
Bros., 103 Park Ave.; Foster & Cade,
Archts., 15 W. 38th St.
Plans filed for 4 story brick hospital to

be erected at Gunhill Roads, Bainbridge
and Wayne Aves. and 210th Sts., for the
Montefiore Home and Hospital, cost $200,-
000. Buchman & Fox, and A. W. Biunner.
30 E. 42d St., Archts.
Contract was awarded on bids opened

Jan. 18 by C. B. J. Snyder, Supt. School
Bldgs., to the Altoria Realty & Constr.
Co., 3 B. 44th St., at $287,681, tor general
construction of School 54 on westerly side
of Intervale Ave., bet. Chisholm and Free-
man Sts,. Bronx Boro. Other bids: T. A.
Clarke Co., $295,700; Emerson Bldg. Co.,
$315,000, and John T. Brady & Co..
$294,510.

Staten Island, N. Y,—Plans are to I5e

prepared by Louis E. .lallade, 37 Liberty
St., New York, for fireproof recre.ition
Ijuilding to be erected at Sailors SnuK
Harbor, to accommodate 400 sailors.

Hoboken, N. J.—Bids reported desired
until Jan. 27 (readvertisemcnt) by Mayor
and Council for erecting fire station at 2d
aiid Jefferson Sts.

Newark, N. J.—Bids desired until Jan.
29 (readvertisemcnt) by Thos .1. Lee, Jr.,
Chmn. Bldg. Com., for erecting Centre
Market on Market Plaza, north of Com-
merce St. Probable cost $700,000. Hooper
& Co., Archts. and Engrs., 118 Market St.

Plalnfield, N. J.—Contract for erecting
school on Evergreen Ave. awarded to John
Lowry, of New York: heating, plumbing
and ventilating to Geo. J. Tobin. Plain-
field. Cost of building, complete, is to be
about $80,000.

Trenton, N. J.—Bids reported desireii

for erecting a 2-story brick Home for In-
digents for the city at a cost of $50,000.
M. Haupt, Archt.

Allentown, Pa.—Bids desired until Feb.
3 by Bd. Trus.. Homeopathic State Hos-
pital for Insane, near Allentown f.Monzi
F. Walter, Secy.), for erecting 2 buildings
for tubercular patients and an isolation
cottage for .said hospital.

Braddock, Pa.—Bids reported desired
until Feb, 1 bv Chas. W. Milligan, Archt.,
Wood and Ross Sts., Wilkinsburg, for
erecting 4-story and basement, 40 x 150
ft., addition to Braddock General Hos-
pital. Probable cost $75,000.

Carbondale, Pa.—Plans being prepared
by E. H. Davis, Connell Bldg., Carbondale,
for 3-story brick and stone high school to
be erected at a cost of $100,000.

Lancaster, Pa.—School Bd. reported tak.
ing steps to erecting the new Boys' high
school.

South Brownsville, Pa.—Bids desired
until Feb. 2 at office of .\nd. P. Cooper,
Archt., First Natl. Bank Bldg., Union-
town, for erecting 2-story brick and terra

cotta high school for School Dist. of South
Brownsville.

Philadelphia, Pa.—Contracts for gen-
eral construction school buildings (bids

opened Ja». 8) bv Bd. Educ. (J. Horace
Coek. Supt. of Bldg.) have been awarded
as follows:
Longfellow School, general construc-

tion, Thos, Reillv. 1616 Thompson St.,

Philadelphia, $126,525. Lowest bids (not

^Ilemt marked tkut give the names of parties awarded contracts.
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t let I. heatiiiic, John J. Nesbit, $29,154;

:mbins, Walker & Kepler, ?5,863, also
ctrical work, $12,149.
*Southwark School, general construc-

tion, W. R. Dougherty, 1608 Sanson! St.,

!1iiladelphia, $69,000. Lowest bids (not

i let), heating and plumbing, S. Faith,
,r>37 and $1,057, respectively.
Addition to Kitler School, general con-

.struction. Thos. Reilly. $35,314. Lowest
bid (not yet let), heating, S. Faith, $5,100;
plumling, Byhlman Bros., $3,039.

, Reported Architects Zantzinger, Borie
& Medary, 139 S. 15th St., Philadelphia,
have been authorized to receive bids for

erecting tor Valley Forge Memorial
Chapel, tor which there is a fund of $50,-

OOC available.
Site at 32d St. and Lancaster Ave. has

been selected for the armory which the
Stale Armory Bd.. Harrisburg, intends
erecting in this city to house the local

cavalry troops, and is to cost $200,000.
liids reported desired until Jan. 25 by

Trus. Univ. of Pennsylvania for erecting a
3-story brick, stone, steel and concrete
hospital building in West Philadelphia
according to plans by Brockie & Hastings,
1713 Sansom St.

Pittsburgh, Pa.—Com. on Supplies and
Propeilv has approved plans for the South
Hills High School. The building complete
is to cost $265,000, but only one wing will

be erected at this time at a cost of $100,
000.

Williamsport. Pa.—Horace Trumbauer,
Land Title Bldg., Philadelphia, is archi-
tect for a group of buildings, brick, stone
and steel, which are to be erected at the
Industrial Home for Women at a cost of

$250,000.

Easton, Md.—Reported bids desired for
erecting 4-story brick and hollow tile

Emergency Hospital according to plans by
Guy King & Co., Philadelphia.

Wilmington, Del.—Bids desired about
.Mar. I by Bd. of Educ. for the erection
of a 3 story brick school with stone and
terra cotta trimming, 87x181 ft., to cost
about $140,000. Archt. A. Edw. Rhodes,
9 Masonic Temple.

Ft. Myer, Va.—Bids desired until Feb.
11 by Quartermaster, Ft. Myer, for con-
structing a corps barracks and a 3 set
noii-xommissioned officers' quarters at
this post, advertised in Engineering Rec-
ord.

Richmond, Va.—Lowest bid opened Jan.
4 by Bd. Police Comrs. for erecting 2-

story, 60 x 140 ft., fireproof, brick and
stone police station from plans of Carneal
& Johnstone, Chamber of Commerce Bldg.,
has been submitted by John T. Nuckols,
of Richmond; probable cost, $45,000.

Falrmount. W. Va.—Reported bids de-
sired by State Bd. Regents, Charleston,
for erecting building at the Normal School,
Fairmont. Ftank Morris, Secy., Charles-
ton.

Kingston, N. C.—Following are four low-
est of the bids opened Jan. 11 by Superv.
Archt., Washington. D. C, for construct-
ing U. S. Post Office at Kingston: (a)
limestone: (b) sandstone: Westchester
Eng. Co., White Plains, N. Y. (a). $51,900,
(b) $56,000: J. L. Crousc, Greensboro, N.
C, (a) $54,887. (b^ $36,900: W. M. Suther-
land Bldg. & Contr. Co., St. I^uis. Mo.,
(a) $55,949; Torbert Constr. Co.. Hamp-
ton. Va., (a) $56,349: (b) $60,349: W. H.
Fis.sell & Co., New York, (b) $59,700.

'A'Jacksonvllle. Fla.—Contract for erect-
ing the criminal court building and the
jail, awarded to W P. Richardson & Co.,
Jacksonville, at about $183,000.

Vivian, La.—Lowest bid received for
erecting high school for Caddo Parish re-
ported to have been submitted by Jones
& Harrington. Hot Springs. Ark., at $64.-
895. Building is to be 2 story brick and
terra cotta containing 17 rooms and an
auditorium. Edw. F. Neild, Archt..
Shreveport.

-^Canton. Miss.—Contract for erecting
V. S. Post OfHce awarded to Algernon
Blair. Montgomery. Ala., at $39,475,

Camden, Tenn.—County Court has au-
thorized erection of a court house costing
$10,000.

-i^Cookvllle, Tenn.—Contract for erect-
ing V. S. Post Office awarded to W. H.
Fissell & Co., New York, N. Y., at $81,-
840.

Knoxville, Tenn.—Mayor S. G. Heiskell,
in a message to the City Comrs.. recom-
mends remodeling, at a cost of $35,000, the
present Boyd School for city hall pur-
poses- also the building of a high school
for colored children.

Alliance, O.—Bids desired until Mar. 1

by O. Wenderoth. Superv. Archt., Wash-
ington, D. C, for construction, complete
(Including mechanical equipment, interior
lighting fixtures and approaches) of U. S.
Post Office at Alliance.

Site at S. Liberty Ave. purchased by
Rd. Educ. for new school. Frank L.
Packard of Columbus selected to prepare
plans.

Bowling Green. O.—All bids received
Inn. '.> by Rd. Trus. State Normal Col-
lege for erecting powerhouse have been re-
jected. New bids will be received.
New bids on erection of above building

will be received Feb. 12 bv D. C. Brown,
of Napoleon. Secy. Bd. Trus.. Bowling
'"Ireen State Normal School. Bowling
^;repn, work to include fireproof building.
-lok. tunnel system, water supply and
oftening plant, electrical work, gas fit-

ting, steam mains, pumps, etc. Howard
6 Merriam, Archts., 8 E. Broad St., Co-
lumbus.

Chilllcothe. O.—V. T. Hitter, Hunting-
ton, W. Va., is architect for the 14 room
fireproof school which Bd. Educ. intends
erecting.

Cincinnati, O.—Bd. Educ. has decided
upon sites for the Warsaw and Twelfth
Sherman Schools.

^Cleveland, O.—Bd. Educ. awarded con-
tracts as follows for erecting the Murray
Hill School: Masonry and stone work to
C. A. Carson Co. at $101,386; carpentry.
Master & Mullens Co., $25,432; heating.
Chafer Co.. $31,875.
Hcspital bonds amounting to $75,000 and

fire protection bond amounting to $100,000
liave been sold.

Dayton. O.—Bids desired until Feb. 11

by Bd. Educ. (C. J. Schmidt. Clk.) for fur-
nishing material and erecting Dayton
View School, Cambridge, Yale and Euclid
Avcs. Schenck & Williams, Archts.,
Arcade Bldg. Probable cost, $135,000.

Lakewood, O.—Bids desired until Feb. 9

by P. T. Harrold, Clk. Bd. Educ, for
erecting McKinley School on W. Clifton
Boule. near Detroit Ave. Chas. W. Hop-
kinson, Archt., Rose Bldg.. Cleveland.
Bids desired same time and place as

above for erecting a library building at
Petroit and Arthur Aves. Edw. L. Tilton.
Archt.. 32 B'way, New York.

Toledo, O.—Reported bids desired until
Jan. 28 by Bd. Educ. for $90,000 school
building bonds.
Bids desired until Feb. 15 by Bd. Educ.

for furnishing material and erecting De-
troit School. Edw. M. Gee. Archt.. Bd.
Educ; Geo. L. McKesson. Dir. Schools.

Wadsworth, O.—Citizens voted in favor
of issuing $50,000 school improvement
bonds.
+Bloomington, Ind.—Contract for erect-

ing city hall reported awarded to Geo. L.
Weaver, of Indianapolis, at $37,712.

Evansvllle, Ind.—.School bonds amount-
ing to $48,000 have been sold.

Warsaw, Ind.—School Bd. is considering
plans for a graded school to cost $60,000
to replace the Center Ward building.

-^Ishpemlng, Mich.—Contract for erect-
ing U. S Post Office awarded to Jas. De-
vault, Canton, O., at $55,477.

Lincoln, III.—Plans prepared by Deal &
Ginzel, Lincoln, for 2-story brick and
stone, 16-room school have been adopted
by the Bd. Educ. Cost $55,000.

Sheboygan, Wis.—The erection of .a high
school costing $1.50.000 is reported under
consideration. Address Bd. Educ.

Cedar Falls, la.—Proudfoot, Bird &
Rawson, Hubbell Bldg., Des Moines, pre-
paring plans for a vocational building for

the Iowa State Teachers' College.

Rock Rapids, la.—Erection of a fire-

proof court house, costing $110,000, is re-
ported under consideration. Address Co.
Comrs.

-A^Osakls, Minn.—Contracts have been
awarded as follows on bids opened Jan.
7 for erecting school in Dist. No. 1: Gen-
eral construction. Ole Evenson, Osakis,
$42,503; heating and plumbing, Virginia
Htg. * Plumbing Co.. Virginia, $12,033.
Kirby T. Snyder, Archt., Plymouth Bldg..
Minneapolis. E. N. Hamilton, Supt. Bd.
Educ.

St. Paul. Minn.—Reported bids desired
Feb. 4 by Co. Comrs. for erecting the
alm.shouse addition to cost $100,000.

Ft. Leavenworth. Kan.—Following are
4 lowest bids opened Jan. 11 by Capt. H.
E. Comstock, Constructing Q. M., U. S.
A., for erecting a 2-story brick army
service school library; R. B. Yoakum,
Leavenworth, $44,000; Kelley & Bashl,
Leavenworth. $44,693: Fogel Constr. Co.,
Kansas City Mo., $45,987; Aiken & Thayer,
Kansas City, Mo., $46,591.

Independence, Kan.—G. H. Kreinhagen,
City Clk., writes that architect will he en-
gaged ,Ian. 22 for the proposed city hall;
bids for construction will be received
about April 1; cost about $38,000.

Collegevlew, Neb.—Bids desired until
Jan. 30 by Public Library Bd. (W. E. A.
Aul, Pres.) for erecting a library.

Letcher, S. D.—Bids desired until Feb. 2
freadvertisement) by Bd. Educ. (R. H
Todd. Clk.) for erecting a school. A. H.
Shoultz. Archt.. Watertown.

Sioux Falls, S. D.—Bl-is desired until
Feb. 12 by Bd. Ednc. (W. B. Fuller. Clk.)
for furnishing material and erecting a
school. Patton. Holmes & Flinn, Archts.,
8 S. Dearborn St., Chicago, 111.

Houston, Tex.—Contract for erecting
Southland .School, in Southland Terrace,
reported awarded tn ,Tns. Shapley & Sons,
Houston. Lane & Dowdy, Archts., Stew-
art Bldg.

Houston, Tex.—Bids reported desired on
$200,000 .school bonds. Address City Clerk.

A^Medford. Ore.—Contract for erecting
U. S. Post Office awarded to Sound Constr.
& F.ngr. Co.. Seattle. Wash., at $96,123.

Mornlngside, Cal.—High School bonds
amounting to $55,000 have been sold.

Redondo. Cal.—School bonds amounting
to $150,000 for erecting a grade school
have been sold.

San Francisco, Cal.—Plans being re-
vised for pathological building and garage
to be erected at the San Francisco Hos-
pital, and new bids will be asked by the
Bd. Wks.

Ft. Huachuca, Ariz.—Following are four
lowest bids received Dec. 21 by Construct-
ing Quarter Master at this port for erect-
ing the various buildings here: (a) As-
bestos roof, (b) wood shingles: J. M.
Sparks, Douglas, (a) $156,206, (b) $153,-
261; Mayfleld & Shaw, Ft. Bliss, Tex., (a)
$193,028, (b) $189,920; Winget Constr. Co..
Los Angeles. Cal.. (a) $193,429. (b) $188.-
235; Ziegler Bros.. Junction City, Kan., (a)
?] 94,385, (b) $191,934.

Vancouver, B. C.—Plans being prepared
by A. Arthur Cox. Carter-Cotton Bldg..
for the Maternity Hall to be erected at
the Vancouver General Hospital at a cost
of $75,000.

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston, Mass.—Plans completed by C.
Howard Walker. 71 Kilby St., tor a 6-story
business building to be erected on School
St. of fireproof construction and to have a
separate power plant. J. P. Reynolds and
.Alex. Wh'teside. Trus. of the estate.
P. G. Rice & Co., Old South Bldg., is to

erect a 4-story brick apartment house on
Commonwealth' Ave., Brighton, to cost
$50,000.

Salem, Mass.—Bids desired by Lester S.

Couch, Archt., 70 Kilby St., Boston, until
Feb. 15 for the erection of a 5-story brick
and limestone building. 96 x 138 ft., for
the Masonic Temple Assoc; cost about
$150,000.

Springfield, Mass.—Reported bids de-
sired by Bdlg. Com. of Y. M. C. A. (H. A.
Mosely, Chmn.) tor erecting the 7 story
Ijrick, fireproof steel frame Y. M. C. A.
building on Chestnut St. according to
plans by Shattuck & Hussey, Chicago. 111.

Buffalo, N. Y.—Reported bids will soon
he asked by the Lehigh Valley R.R. (E. B.
Ashby, Ch. Engr., 143 Liberty St., New
York) on the construction of the passen-
ger terminals at Main and Scott Sts. and
the freight terminals at Washington and
Scott Sts., plans for which have just been
approved by the city. Work will include
necessary viaducts and annroaches; work
is estimated at about $5,000,000.

Kingston, N. Y.—Plans being prepared
bv Gerard Betz. Kingston, for a 2-story
brick and stone theater, 109 x 150 ft. to
he erected here by Lew Fisher; cost about
$60,000.

MIddletown. N. Y.—Plans being pre-
pared bv D. H. Canfield, Argus Bldg.. for

a 3-story. 50 x 200 ft., department store
and office building to be erected of brick
by J. V. Demerest, 44 Korth St.

New York, N.Y.—Gaetan AJello. 1 W.
3Jth St.. has been selected to prepare
plans for the 13 story apartment house
which tlie Paterno Constr. Co. will erect
on West End Ave, and 88th St.
Reported plans are being prepared by

McKenzie. Voorhees & Gmelin, 1123 Bway.
for a residence to be erected at 713 Park
.\ve. for Chas. M. Clark. Treas. Brad-
street Co.. N. Y. Life Bldg.
Plans filed for the following building.s:

6 storv brick non-fireproof tenement at

nSth St. and 7th Ave. for Williams Bldg.
Corporation, cost $60,000; Gronenberg &
Leutchtag, 303 5th Ave., Archts.; 6 story
brick non-fireproof tenement at 190th St.

and St. Nichol.TS Ave., cost $125,000: Ne-
ville & Bagge, 105 W. 40th St.. Archts.; 12
storv brick apartment liouse at 159 E.
79th' St., for 161 E. 79th St. Co.. cost $2."i0,-

000; Rouse & Goldstone. 38 W. 32d St..

.\rchts. ; 5 story brick tenement at Mnr-
mion Ave and 17Sth St.. for Eifel Constr.
Co.. coat $50,000; Maximillian Zipkes, 405

Lexington Ave., Archt.
W.-irren « Wetmore. 16 E. 47th St., are

architects for the 11-story store, loft and
office bui'ding to he erected at 5th Ave.
and 37th St. bv the Murray Hill Investing
Co., at a cost of $800,000.

New York, N. Y.—Plans reported pre-
pared hv Chas. A. Piatt. 11 E. 24th St.. for

an office building probably 8 stories h'gh.
which it is reported is to he erected on
Astor House site. Bway. and Vesey St.. by
Wm. Vincent Astor.

Niagara Falls, N. Y.—Plans being pre-
pared hv Saml. Austin & Son Co.. Cleve-
land. O.. for a 5-story reinforced concretp
loft building to be erected at Main St. and
Bellevue Ave. by A. M. Boffe. 1009 Garden
Ave. Coat $74,000.

A-Ovster Bay, L. I., N. Y.—Contract for

erecting a residence, terra cotta brick
fireproof construction, has been awarded
to F. W. Maher. 320 5th Ave., New York,
bv Sterline Postlev. owner. Honnin &
Koen. Archts.. 224 5th Ave.. New York.
Later garage and out buildings are to

be erected, and the total expenditure will

be about $100,000.

Erie, Pa.—Plans have been prepared by
Richd. Trvin. Pittsburgh, for an 8-story
brick, steel and reinforced concrete mer-
cantile building; bids for construction are
being received by Harry J. Schlosaer.
owner.

Philadelphia, Pa.—Rids will soon be
asked bv the Pennsylvania Warehousing
Co.. 113 S. 3d St.. for erecting an 8-slory
reinforced concrete and lirick warehouse
at Delaware Ave. and Pine St.

Pottsvllle, Pa.—Bids desired until .Tan.

25 for erecting 3-stnrv brick building at
202-4 N. Center St. For further informa-
tion address Ellis Duell. 204 N. Centre St.

Lynchburg, Va.—Plans have been pre-
pared and contract will soon be let for
erecting the Lynchburg Natl. Bank build-
ing at 9th and Main Sts.. to be 46 x 127 ft.

of Concord granite and cost $100,000.

Memphis, Tenn.—Reported S. Geismer &
Son. 231 McLemore Ave., Memphis, intend
erecting in Nonconnah on the Illinois Cen-
tral R. R. a hotel tor the use of the men
employed there at the shops of the Illinois
Central R. R. Cost $50,000.

Cleveland. O.—McClintic-Marshall Co.,
Pittsburgh, reported to have contract for
2,500 tons of structural steel needed in the
Inion Natl. Bank Bldg. to be erected at
308 Euclid Ave. Crowell-Lundoff-Little
Co., Cleveland, are general contractors.
Cost complete, $600,000.

It is reported bids will soon be asked
for erecting the terminal warehouse which
the West Ninth Terminal Warehouse
Company intends erecting according to
plans by Fulton & Taylor, Permanent
Bldg.

Springfield, O.—Reported bids desired
Feb. 1 for cottages for boys to be erected
at the Ohio Masonic Home according to
plans by Richards, McCarthy & Bulford,
of Columbus.

Toledo, O.—Plans being prepared by M.
M. Stophlet, Nasby Bldg., for construction
of a 7-story reinforced concrete storage
warehouse for D. Schiewe Storage Co.,
of Detroit, Mich.; cost $60,000. Details
will not be settled for several months.
Plans being prepared for new edifice to

be erected at Cherry and Moore Sts. for
the First German Reformed Church; cost
$60,000.

Westerville, O.—Plans being prepared
by Stribling & Lum, 85 N. High St., Co-
lumbus, tor a brick and stone church
which the United Brethren Congregation
intends erecting at Main and Grove Sts.
at a cost of $60,000.

New Albany, Ind.—The Masons are said
to be contemplating the erection of a
$75,000 temple.

Detroit, Mich.—Plans by C. Howard
Crane, 2323 Dime Bank Bldg., completed
for a theatre to be erected at Grand River
and 14th Aves. for John H. Kunsky, 2206
Dime Bank Bldg., cost $125,000.
The Lodge of Elks decided to erect a

club house costing $250,000. Tentative
plans have been prepared by Van Leyen
& Schilling, Union Trust Bldg.
Contract reported awarded to Geo. A.

Fuller Co., 305 15th St., for erecting ad-
dition to Penobscot Bldg. on Congress St.
Donaldson & Maier, Archts., Penobscot
Bldg.

Tivoli Brewing Co. will erect at 25-27
Cadillac Sq. a 7 or 8-story building.
The Edison Illuminating Co. of Detroit

(Alex. Down, Pres.) will erect a sub-
station at Congress St. and Cass Ave.
costing, including equipment. $125,000.

Ft. Atkinson, Wis.—Citizens have ap-
propriated $40,000 for erecting a new
commercial club house.

Racine, Wis.—Bids reported desired un-
til Feb. 2 by Y. M. C. A. (L. C. Bradshaw,
Secy.) at office of Guilbert & Funston,
Engrs., Racine, for erecting 4-story and
basement. 80 x 160 ft. Y. M. C. A. build-
ing. Probable cost $100,000. Cyrus O.
McLane. Archt., Robinson Bldg., Rock
Island, 111.

Superior. Wis.—Bell Telephone Co. (W.
F. Hallfrisch. Mgr.) reported to be taking
steps to erect a building in this city cost-
ing $100,000.

Des Moines, la.—Plans are being pre-
pared by Liebbe. Nourse & Rasmussen,
Utica Bldg., for a hotel to be erected on
site of the Holland apartment house at
W. 12th St. and Grand Ave. The 3-story
Holland apartment house is to be remod-
eled and 3 stories added: building is to be
fireproof and cost $100,000.

St, Paul, Minn.—Plans of Thos. G. Holy-
oke. Endicott Bldg., accepted by the Bd.
Mgrs. of the Church Home of Minnesota,
."87 Fuller St., for the church home to be
erected on Montrose and Dayton Aves. at
a cost of $40,000. Bids for construction
will be asked at once.
Plans prepared by Buechner & Orth, 500

Shubert Bldg., for a 6-story addition to
be erected to the St. Paul Arcade, at 7th
and Robert Sts., by the Schneider Realty
Co.

Dallas, Tex.—Plans prepared by Krocker
& Deckhar, San FYancisco. Cal., for a
church and 14-story otflre building which
the First Methodist Cliurch contemplates
erecting on Commerce, Prather and Jack-
son Sts. !it a cost of about $550,000.

Dallas, Tex.—See "Electric Railways."

Galveston, Tex.—Contract for 2-story
brick store and office building, to be
erected on Avenue C and 22d St., award-
ed to E. O. Fisher Bldg. Co., of Galves-
ton: cost $40,000.

Seattle, Wash. — Contract reported
awarded to .Tohn McGrath for erecting a
2 story concrete and brick warehouse on
Terry Ave. for the Ernst Hardware &
Plumbing Co. Jas. H. Schack. Archt.,
Lippy Bldg.

Spokane, Wash.—W. P. Fuller & Co.,
headquarters at San Francisco, Cal.. re-
ported to be preparing plans for a ware-
house to be erected for their company on
Desmet Ave.. In the O. W. R. & N. ware-
house district and to cost $40,000.

itltrms marl'cd thur df.T the names nf parlies awarded conlrncls.
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Tacoma. Wash.—Plans (or the loagt.
boildlnc for lh« KIka have been revised
aad new bids for the construction will be
racdred Feb, I. C. Frere Chainpney.
Henry Bids.. Seattle, .Archl.

Long Beach. Cal.—W. S. Striclder and
J. B. Anderson propose altering the Hotrl
Arlington at a cost of $1i>0.(hhi

NEW INDUSTRIAL PLANTS.
Se* aUa "Priemtt BmiUingi."
Ite-zis Arranqcd Grographicatty

Sangarvllla, Ma.—The Sangerville Woolen
Milla intends conMructinc a concrete dam
acroas Piscataquis iUver and will install
3 new aeta of woolen cards, 5 new woolen
mulca and i: new broad looms.

*Riitland, Vt.—Contract for erecting
mouldini; room :$8 .\ 117 ft., steel and
brick, for the Howe Scale Co.. awanled
to Berlin Constr. Co., of Berlin. Conn.

CHnton, Maaa.—The Clinton Wire Cloth
Ca will erect a factory addition in early
aprins.

East Providence, R. I.—The Nonnabo
Chemical Co. is i^lanning the erection of
a plant here for ihe manufacture of cel-
lulose product!* and to coet IIUO.AOO.

ProwWince. R. I.—The Dolby Ice Cream
Co. will erect a I-story steel and con-
crete plant, also a power, heatinc and
refrisentting plant.

Barnard. N. Y.—<;eo. K Worth, of llar-
nard. Supt. Pennsylvania Feldspar C9..
writes he will receive hids Feb. 2 for the
erection of a 3-8tary flreproof steel and
concrete mill. "0 x To ft.

Brooklyn, N. Y,—U Schep-i, Hudson ami
Duane Sts.. Xew Yorii. coniempl.iie.s
erectinit a fireproof factory at 191 Wash-
ington St.
^K^ntract awarded to Turner Constr.

Co.. H Bway., Xew York. N. T.. for erect-
tnK 1 reinforced concrete stories to build-
Inc of the Doehler Die Casting Co.. 1S7
Mfi St.. Brooklyn.

Buffalo. N. Y.—Plans being coni|)loted
by Ix>ckwood A fireene, Boston. Mass.,
for a 3-story factory to be erectoii on
Main St. for the ButTalo Meter Co.
Plana l>elng prepared by DunninK &

Connelly, 1«I W. Washington St., Chicago.
III.; for a 2-story. »0 x «1 tL, factory to be
erected for the Buffalo Wagon Wks., II.'!

Carroll St.
The Intenuitional Specialty Co.. Bridge-

burgh, Ont., intends erecting a 3-story
factory on Niagara St.

Leatershlre. N, Y.—The Endioott John-
son Co., EndicoK, N. Y.. will erect »
4-story. M x inn ft., fireproof, storage
warehouse to cost with equipment $15'),0"0.

Elizabeth. N. J.—Plans filed for a
I -story brick factory to be erecled bv Ihe
Waelark Wire Co. at a cost of $3l.inO.

'A'Allentown, Pa.—Contract for erecting
addition 10 plant of the Kallenbarh &
Stephens Co. has been awarded to F. I..

DiDoD Oonstr. Co.: cost flO.OOO. An addi-
tional IM ribbon looms are to be installed.

•rlstel, Pa.—Plans have been prepared
by Heacock ft Hokanson. Bailey RIdg..
niiladelphia. for a power house ami coal

' Btormge building, main l>uilding 2 story
brick, steel and reinforced concrete, 56 x
1T3 ft.; engine room will be 1 story. 52 x
105 ft., including a stack 12 ft. in diam.
II win be equipped with meclianical stok-
ers, engines, boilers, generators, pum|>s,
etc.

*Phlladelphla, Pa.—Contract for erecl-
boaae for the Norris Market Ice Mfg. &
Cold Storage Co. awarded by Peucltert &
Wiuder. ArchU.. 110 Chestnut St.. to
Phmp Halbacb Contr. Co., 2r.3n Thomp-
son R. Building to be brick, steel and
ooaerete, flreproof and will cost with
equipment fZS.OOU.

#Andcrsen, S. C—Contract for ere<;ting
terminal grain elevator awar<le<l lo H. H.
lEIrhards i>y the Chamber cjf Commeri'e.

Columbus, Ga.—The Bibb Mfg. Co. in-
tends making improvements to the local
plant of the Bibb mills on North High-
lands. 10 Include installation of electrical
nui('hiner>-. Cost of Improvements $75,000.

Macon, Ga.

—

Henry NeubolT Co.. of
Nashville. Tenn., is reported interested In
the erection of an abattoir in this city.
Com tn.tot.

Jacksonville. Fla,—Chas. Henry Knight,
Pres Henry Knight ft Hon. and the I»uis-
vllle Products Co.. packers, is reported
Interested In the erection of an abattoir
and packing house in this city on the unit
lilan

ANorth Industry, O.^Contmct for erect-
ing a 1.500 bbl. cement plant for Ihe O.
C. Barber Mining ft Kerlllizer Co.. award-
ed to Atlas Eng. Co.. Cleveland.

'^Sandusky, O.—Contract for erecting
addition to the plant of the Farrell Cheek
Steel Fdry. Co. awarde<I to a. W. Doerz-
bach ft Bro. About 50 tons of structural
steel win be used in the bulMing. Os-
borne Eng. Co., Cleveland, Engrs.

Wausau, Wis.—H. E. Scheller, Hecy

-

Treas, Farmers Co-operative Packing Co.,
writes th.1t bids will be received after
Feb. 1 for the construction of a packing
plant, to be of concrete, brick and steel
construction, with power plant and all
pa49cing house machinery: cost about

St. Paul, Minn.—Northern Insulating Co. Bids Record
tuis securetl a permit to elect a flreproof Close.

manufacturing building costing J2."),000 on jan 29. C. 1. Pipe, Hawthorne.
Wabash .We. and Haniden St. N. J J'"^"- •"

Spokane, Wash.—The Inland Empire „„ w e^i l""t Reformatory,
Paper Co. reported to be taking steps to "»" " r Jfor.l Hills, N. Y.... Jan. 16
erect a sulphide plant at a cost of $2iM1,0(iO.

^^^^, j.^i^ ,g 03

-The building of a dam and nower |)lant „„ Extensions', Columbia,
i-osting MrtO.tmo is also contemplated. •"•" ^^- % c ,

' J«"- '

Portland, Ore.—Coin Machine Co.. Cor- Adv. Jan. 9 to 23

bctt Bldg. (T. I. Potter. Pies.), will erect Feb. 1. Reservoir Joliet, I", • • • •

•i»"- 'I
a 2-story reinforced concrete factory in Feb. 1. System, Redford Mich.. Jan. lb

the Holgale addition to cost $60,000. Adv. Jan. 16, iS.

Feb. 3. Extension, Anna, III Jan. 16

Feb. 3. Bonds, Rector, Ark Jan. 16

MISCELLANEOUS. Adv. Jan. 16.

S» also Ty^rau,}; CoZTrucTion o„d Ri.er Feb. 3. Wel^s. R-tor. Ark Jan. 16

ImpTO-.emcnts.'
^^^ 4. Pipe,' Pump, Etc.. Lewis-

Items .^rningcd Geographically town 111 J""- ^^

= =,.,- UH T ,.„i Feb. 6. Water Supply for Bldgs.,
Swimming Pool—Baltimore, Md.—Local Springfield, O Jan, 16

press reports state that Fred. Olmsted, of ^^^ g Water Wks., Kast I'eorid,
Boston. .Mass.. will iirepare plans for con-

111 3aM. 23
verting Ml. Royal reservoir in Druid Hill ^dv .liiii 23
Park into a swimming pool. -p^^ j2 pipe,' Asheville, N. C... Jan. 23

Riprap—New York. N. Y.—Bids desired Feb. 12. Supply for Buildings,

until Jan. 26 by R. A. C. Smith. Comr. T^'^'?°'%"v,pMVrtrtr»Vn'wn
l>ocks, for Contr. 1411—Furnishing, de- Feb. 20. Laying Pipe, Middletown,

livering and putting in place about 500.-
, „^,

,N- Y. .... 14.-
:

• • • • V •
'''"'•

000 cu. yds, riprap stone. Security $H,000. Jan. 28. Pipe and Uttings, etc.,

Panama • Jan. i..

Stone—Face Cutting of Stones, Kensico Feb. 9. Sedimentation Basin,
Dam, Contract 162—New York, N. Y.— Philadelphia, Pa Jan. 16

The <pni> bid received and opened Jan. 19 Adv. Jan. 16.
by the Bd. Water Supply for Contract 162, Mar. 2. Reservoir, Fitchburg.
face (Ulting of stones for Kensico dam. Mass Jan. 16
about 80O0 sq. ft., was submitted by H. S. .\dv. Jan. 16, 23.

Kerbaugh, Inc., 6 Church St., at a lump
sum bid Of $24,300. SEWERAGE AND SEWAGE
Trap Rock—East Orange, N. J.—Bids niQPrt^Al

desired until Jan. 25 by Lincoln K. Rowley, Liiar-uo«i-.

City qk for furnishing 3.000 tons. I 'A j^n. 26. Hartford. Conn Jan. 23
in., and 3.000 tons »< in. trap rock, and ," ,7 Rocktord III '..Jan. 16
2,000 tons broken trap rock screenings.

•"*"•
"dv. JaA. 16.

District Appropriation-Washington., D. Jan. 27. South Pasadena. Cal .Ian. 2.1

C—The V. S. Senate on Jan. IS passed -Ian. 27. I'hiladelphia, Pa. ...
.

.lan. I..

Ihc District of Columbia bill, calling for Jan. 28. Long Island City, N. \... Jan. 23

an appropriation of about $12,000,000. Jan. 29. Columbia, S. C.._.. 'an. »
Adv. Jan. 9 to 23.

Cranes—Cleveland, O.—Bids desired un- j^n. 29. New York, N. Y Jan. 23
til Jan. 28 by Commissioner of Purcliase & peb j Valley Falls, Kan Jan. 16
Supplies, 5U City Hall, for 2 traveling p^b' 1 San Antonio. Tex .Ian. 23
cranes for the Dept. Public I'lilities, Div. Yeb. 2. Sec. 18 (Southerly Por-
of Water. tion), Newark, N. J Jan. 16

Steam Boiler—Middletown, O.—Bids de- kVw Vol-k N t' Ian 23
sired until Feb. U bv City commissioners, Feb. 2. New York, N T... Jan. 23

iJohn Kunz. Clk.) for removing 2 return Feb. 3. Bonds, Rector, Ark Jan. 16

tubular boilers and installing one 150 _ . . t>i -i j^il.v,';™ 'tj„ to„ 95
b. p. water tube lioiler with smoke con- Feb. 4. Philadelphi,% Pa Jan. 23

nections, steam |>iping and other mis- ^d
• ^ ~

celianeous work, advertised in Ensineei-
ing Record. Pollard & EUms, Conaul-ting BRIDGES.
l!:ngrs., 2806 Union Central Bldg., Cincin-
nati. Jan. 26. Greenville, 111 .Ian. 16_,„„,,„,„ „., '-in. ?x. Ottawa. Ont. Dec. 26
Fence, Etc.—Devils Lake. N. D.—Bids jan. 28. Ellerson. Va Ian. 23

reported desired until Feb. 2 by Carl jan. 29. Nevada. la Jan. 23
Vrooman. Acting Secy. Dept. Agriculture. .j.Tn. 30. Sorento, 111 Jan. 2.'i

Washington, D. C. for an enclosure on peb. 1. Salina, Kan .Tan. 16
Sullys Hill National Park, consisting of peb. 1. Zanesville, O Jan. 16
6 miles of fencing, inclosure gates and peb 1 Pima Ariz Jan 23
small inclosures inside. peb. 2. Salin'a, Kan .'

.'

. Jan. 23

Park Improvements—Houston, Tex.

—

_. - x^*^?- ,'?''*"„?^'
. , „

.See "Sewerage and Sewage Disposal." geb. 3. Cheha is. Wash Jan. 9
Feb. 5. Columliu.s. O Tan. 16

Cement—Denver, Colo.—Following are Feb. 10. Ivanhoe. iMinii Ian. 23
the bids opened Dec. IS at the of- Feb. 12. Calgary. Alta Jan. 16
flee of L'. S. Reclamation Service, Denver, Feb. 17. Washington, D. C .Ian. 23
for 145.000 bbls. Portland cement f.o.b. Adv. .Ian. 23.
cars, works of bidder (price given per Feb. 23. Portland. Ore Jan. 16
bbl.): Ash Grove Lime & Portland Ce- Adv. Jan. 16, 23.
ment Co., Chanute, Kan., 70 cts. : Atlas
Portland Cement Co., Hannibal, Mo., $1.01; PA\/iNR ANn Rnane
Colorado PortUnd Cement Co., Portland,

rMvinwi i\nu kuhus.
Colo., $1; Dewey Portend Cement Co.. .!„„. 26. Washington, D. C Ian. 23
Dewey, Okla., 68 cts.: Fredonia Portland jan. 27. Greenville, Tex Dec. 26Cement Co. Fredonia, Kan.. 70 cts.; .jan. 27. Flint, Mich ,Ian. 9Henry Cowell Lime & Portland Cement .jan 27 Troy O Tan 16

P^U.i „? ,f°i,".'.;,S?'" ?\-1*' w'^U"".'?"??' Ja"- 27'. Manhattan 'i3e'ach,"(iai::'. Jan. 16Portland CeiTient Co., Irvin Wash.. $1.18; .jan. 27. Buffalo, N. Y.... Jan. 23
!°'2.'^'"?.''"';' Cement Co lola Kan $1; .ran. 27. Louisville, Kv Ian. 23
I-ehigh I ortland Cement Co., Mason City. .,an. 2R. New Albany, Ind .Tan. 9
la., or Metaline Falls, Wash., $1: Ogden .lan 29 Mt Gilead 6 Tan 9
Portland Cement Co., Rikers L'tah. $1.20; .t^IJ ^n. Louisiana ..'.'.: l! i:'.:'. l! 'la": 9Pacific Portland Cement Co., Tolenas, Cal., ion 30 TJma o iVr, ic

JLrJ ''c°ii;l'*"?T,^r^5f ,?°- S' \l^^- r"'* -I^"- •'» Cle"Jliand.-0. ".'.•..'.'.'.'.'.'.. Jan. 23Lake City, UUh, $1.3o; Southwestern jan. 31. Boston. Mass lan 23Portland Cement Co.. Kl Paso, Tex.. $1.40: p.h 1 Chehalis Wash Inn q
.Standard Portland Cement Cor., Napa p|h' 1 " Indiana 'I^n IK
.lunctlon, Cal., $1.40

;
Three Forks Port- ptb 1 (?altforni'-i Inn 4

land Cement Co.. Trident. Mont., $1.20: plb 1 OakwoSd 6 in 23rmon Portland Cement C6.. Devils Slide, p|b 1 Indiana
'

m' II
rtah, $1.10: United States Portland Ce- peh' 1' Fn ale Rock "cai 't.', >, 5?ment Co.. Concrete, Colo.. $1: I'niversal p|t, 2 lml?an-i inn' Tfi
Portland Cement Co., South Chicago. III., peb. 2. East Providence "r' i In M
1""

^"iJ""""'"-
'"•'•• »'•>« In sacks or $1.04 p|h. 2. Imliana !'.'," i

^S^IirftTJ^ei^ng.^'
'''"'°'' '^'"^^ ^''''- ^-

^J/^IT^;:
^j''' ••••• ^^^ ^'

Cement—Seattle, Wash.—Bids desired E"?*- 1 5^^, *^,'*y- ^re Dec. 2(1

until Feb. 10 by Port of Seattle Comn. Feb. 8. Chehalis Wash Jan. 16
(O. E. Hemsberg, Secy.) for furnlsMng Feb. 8. Greenville, Pa Jan. 23
20.000 bbl. Portland cement. »..,,„ J^^y.; •''\"; '•'

Feb. 10. Seattle. Wash Jan 16_^____^^ Feb. 10. Ivanhoe. Minn Tan. 23
Feb. 15. Marstialltown. la Ian 16

__ Feb. 15. Cleveland Heights. O .Ian! 23

rrOpOSaiS hydraulic CONSTRUCTION
For Proposals Advertised see Paget AND RIVER IIVIPROVEMENTS

42 and 43. , „, , ,Jan. 26. Lock and Dam, Mays-
WATERWORKS. \'l'*' K^' Dec. 26

Rids a.. TT-- . J^^''- Dec. 26 to Jan. 16.

j'^'^P Ft „
K"" ^jtn.l'o'.Erk«er«l^."ng.'^-^''

Jan. 27. Pumps, Etc.. Hammond, W. Va
"oeunB.

.,
.In^-

• .Tan. 23 Adv. Jan. 2 t'o H»" si-
Hydrants I^ulHville. Ky. Jan. 23 Feb. L Repairs to BulkheadJan. 28. Pipe. Etc., Brooklyn, . Philadelphia. Pa ..' Jan 21

i,n »« p^J- •«-A---V--i;---^*"- 23 Feb. 2. Contr. 28-State ckiialJan. 28. P P e. Hydrants. Etc., Wk.. Albanv. N. Y. .Ian "
Cincinnati. O Jan. 23 -Adv. Jan. !t to 23.

kllcmi marked thus give the names of parties aivanled contracts.

Bids
Close.

Feb. 3.

Feb.
Feb.
Feb.

3.

4.

5.

Feb. 5.

Feb.
Feb.
Feb.
Feb.

8.

8.

8.

9.

Feb.
Feb.

10.

10.

Feb. 11.

Feb. 11.

Feb. 15.

Feb. 19.

Feb.
Feb.

20.

24.

Feb. 24.

.Mar. 1.

See Eng.
Record.

Irrigation Wk., Payson.
Utah Jan. V

Adv. Jan. 9.

Ditclies, Jackson, Minn.. Jan. 23
Drain, Gonzales, La Jan.
Dam, etc., Harrisonburg.
La Dec. 5
Adv. Dec. 5 to 26.

Irrigation, Elephant
Butte, N. M Jan. 23
Drainage, Elsberry, Mo.. Jan. 16
Ditch, Bemidji, Minn Jan. 23
Levee, Bakersfield, Cal... Jan. 23
Steel Hull for Derrick
Boat, Cincinnati. O Jan. 16

Irrigation. Oakdale, Cal.. Jan. 9
Stone for Jetty, Lone
Tree. Wash Jan. 23
Dredging. New York,
N. Y Jan. 16
Adv. Jan. 16 to 23.

Wliart, Washington. D. C. Jan. 23
Adv. Jan. 23.

Electric Hoist, Philadel-
phia, Pa Jan. »
Adv. Jan. 9 to 16.
Pumping Station for
Drainage Dist., Quincy,
III Jan. 16
Adv. Jan. 16 to 23.
Wharf, Brooklyn, N. Y... Jan 23
Valves, etc., for Dry Dock
No. 1, Panama Jan !•

Pump. Plant for Dry
Dock, Panama Jan V

Revetment, New London,
Conn Jan. '1\\

Adv. Jan. 23.

PUBLIC BUILDINGS AND
SCHOOLS.

Jan. 26. McCook, Neb Dec. 26

Jan. 26. Socorro, N. M Jan. I>

Jan. 26. Willoughby, O Jan. 16
Jan. 27. Washington, D. C Jan »

Adv. Jan. 9. 16.

Jan. 27. Hoboken, N. J .Ian 23

Jan. 28. Seattle,Wash Jan. It

Jan. 29. Chanute, Kan Dec. 26

Jan. 29. New Haven, Conn Jan. 16

Jan. 29. Long Island City, N. Y. . . Jan. 23
Jan. 29. Newark, N. J Jan 23
Jan. 30. Mohawk, N. Y Dec. 21!

Jan. 30. Thiells. N. Y Jan. 16

.\dv. Jan. 16, 23.

Jan. 30. Collegeview. Neb Jan. 23
Jan. 31. Bartow, Fla Jan 2

Feb. 1. Fresno, Cal Jan c

Feb. 1. Bridgeport, Conn Jan 16

l^eb. 1. Cooperstown, N. D Jan. 16
Feb. 1. Biaddock, Pa Jan. 23
Feb. 2. Bath. N. Y Jan. 9

Adv. Jan. 9 to 23.

Feb. 2. Letcher. S. D Jan. 23
Feb. 2. South Brownsville, Pa.. Jan. 23
Feb. 3. Allentown, Pa Jan. 23
Feb. 4. San Antonio, Tex Jan. f

Feb. 4. St. Paul, Minn Jan. 2,'i

Feb. 5. Huntington, W. Va Jan. 16
Feb. 6. Orono Ont Jan. 16
Feb. 8. Tiffin. O Dec. 26
Feb. 8. Lima, O Jan. 16
Feb. 8. Hopedale, Mass Jan. 23
Feb. 8. Lima, O Jan. 23
Feb. 9. Lakewood, O Jan. 23
Feb. 11. Dayton, O Jan. 23
Feb. 11. Ft. Myer, Va Jan. 23

Adv. Jan. 23.

Feb. 12. Sioux Falls, S. D Jan. 23
Feb. 12. Bowling Green, O Jan. 23
Feb. 15. Toledo, O Jan. 23
Feb. 16. Cincinnati, O Dec. 12
Feb. 18. Lincoln, Neb Jan. 9

Feb. 20. Covington, Tenn Jan. 16
Feb. 27. Miles City, Mont Jan. 9

Mar. 1. Champion, O Jan. 9

Mar. 1. Alliance. O Jan. 23
Mar. 6. Lawton, Okla Ian. 9

PRIVATE BUILDINGS.
Jan. 25. Pottsville. Pa Ian. 23
Feb. 1. Wausau, Wis Ian. 23
Feb. 1. Tacoma, Wash Jan. 23
Feb. 1. Springfield, O. Ian. 23
Feb. 2. Racine, Wis Ian. 23
Feb. 15. New Castle, Pa Jan 9
li-el). 15. Salem. Mass lan. 23
Mar. 25. Wilmington, Dei Jan. 9

NEW INDUSTRIAL PLANTS.
Feb. 1. Minneapolis, Minn Jan. 16

Feb. 1. Wausau, Wis Jan. 16
l'"eb. 2. Barnard. N. Y Jan. 2;;

MISCELLANEOUS.
Jan. 26. Riprap Stone, New York,

N. Y Jan. 23
Jan. 28. Cranes, Cleveland. O Jan. 23
Jan. 29. Steel Trusses, etc., Pan-

ama Jan, 16

Jan. 29. Garbage Disposal, Long
Island City, N. Y Jan. 23

Feb. 2. Fences, Etc., Devils Lake,
N. D Jan. 2S

Feb. 9. Garbage Disposal, .Shel-
ton Conn Jan. 23

Feb. 10. Steel Dump Scows. Pan-
ama Jan. !*

Feb. 10. Cement, Seattle, Wash... Jan. 23
Feb. 11. Steam Boiler, Middle-

town, O Jan. 23
Adv. Jan. 23.

Feb. 13. Revolving Cranes, Nor-
folk. Va Jan. »

Feb. 16. Incinerator Plant, To-
ronto, Ont Jan. J

Adv. Jan. 9.

Feb. 17. Steel Rails, Etc., Mel-
bourne, Australia Jan S

Feb. 27. Steel Towers, Washing-
ton, D. C Jan. »

Mar. 6. Street Cleaning. Joliet, 111. .Tan. 23
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An increase of from 5 to 17 per cent is

shown on the car-loading sheets of the West-

ern Trunk Line for the first three weeks of

January over the same period in 1914.

Analysis of these sheets shows that the in-

crease is principally in industrial tonnage,

which is the class of freight that fell off so

sharply during the recent depression. Other

classes of freight are holding their own, and
traffic conditions are rapidly approaching nor-

mal. This means that normal conditions may
be expected during the year in railway con-

struction and in the purchase of railway sup-

plies. Conditions in the cotton States are

being slowly relieved. Although cotton ex-

ports are still only a little more than half

those of the year before for the period since

Aug. 1, 1914, exports last week exceeded ex-

ports of the same week in 1914 by over 20 per

cent. While bank clearings are not so large

as in the corresponding period of last year,

they are steadily increasing, and practically

the whole volume represents actual trading, as

little speculating is going on. Transactions
in the stock market indicate that standard
securities are moving nearer their proper
value, and there seems to be a greater disposi-

tion to buy than to sell.

Orders and inquiries for export steel con-

tinue to come in both from Europe and from
South America. Rail orders since the first of
the year had reached 225,000 tons last week.

Buildings

Although no large building operations are
reported this week, there is a considerable
number of moderate size buildings mentioned.
Plans have been filed in New York for a
$500,000 store building on Fifth Avenue, while
it is reported that a contract has been awarded
for a twelve-story fireproof steel frame mer-
cantile building on Broadway between Thirty-
fifth and Thirty-sixth Streets. Plans have also
been prepared for a seven-story reinforced
concrete store and loft building in Brooklyn.
Bids are desired in St. Louis for erecting a
ten-story reinforced-concrete building for the

Missouri Athletic Association to cost $500,000.

A contract was also awarded at Decatur, 111.,

for erecting a $400,000 hotel. Two theaters to

cost $400,000 each are contemplated on the
Pacific Coast, one at Tacoma and the other
at San Francisco. Plans have been prepared
for a $300,000 fireproof building at Seattle.

The committee on public buildings of the
Detroit City Council has approved the plans
for a $600,000 municipal court building. A
contract has been awarded for a 750,000-bu.

elevator at Fort Williams, Ont. Bids on con-

siderable building work have been opened at

New Britain, Conn., Binghamton, N. Y., and
Minneapolis.

Bridges and Roads

Little new bridge work has been reported

this week. A plate girder bridge at Baltimore
has been awarded which will cost $108,868. On
the Pacific Coast bids are asked at Portland
for three small concrete bridges, and plans

have been approved at Chehalis, Wash., for

two steel bridges. Ordinances have been

passed at Columbus, Ohio, for $260,000 worth
of bridge and paving work. Issues of road
bonds of $200,000 at Greenup, Ky., and for

$100,000 at Sanford, N. C, have been voted.

At Zanesville, Ohio, $90,000 worth of county
road bonds have been sold. Bids for $186,000

worth of paving work are under consideration

at Seattle. Bids on road work are desired at

Emmetsburg, Iowa, West Liberty, Iowa, and
at McKinney, Texas, while the President of

the Borough of Manhattan, New York City,

desires bids on a large quantity of paving
material. A number of Maryland State road
contracts have been awarded.

Below will be found a statement from the

Office of the Director of Public Roads, U. S.

Department of Agriculture, giving an approxi-

mate list of funds which will be available for

State highway work during 1915. It appears

that the bulk of this money will be spent in

the East; although California has the second

largest individual fund of $10,000,000, and the

Middle Western States are well represented.

Waterworks and Sewers

Bids have been opened at Columbus, Ohio,

for 180 tons of cast iron pipe. Bids are asked
on a reinforced-concrete reservoir at Tampa,
Fla. A contract has been let for additions to

the water system at Salisbury, Mass., at about

$150,000. It is reported that the Fairmont
dam of the Philadelphia waterworks will have
to be immediately repaired, and the replace-

ment of the dam is reconimended. Several

good size sewer items are noted. Bids are de-

sired in Brooklyn on a large quantity of sewer
work. Bids are also desired at Milwaukee for

over 10,000 ft. of 10-in. to 4-ft. diameter
sewers. The mayor of Cleveland has ap-
proved an ordinance appropriating $100,000
for sewer work, and the city council of Colum-
bus, Ohio, has passed ordinances carrying ap-

propriations of $383,000 for sewer work. Bids
are desired in Philadelphia for the recon-

struction of down-town sewers preparatory to

rapid transit subway construction, which will

involve $500,000 worth of work. At Warren,
R. I., bids are „3ked on 15,000 ft. of an 8 to

18-in. sewer, and bids are asked in the District

of Columbia for constructing 12,800 ft. of 10 to

24-in. sewer.

Miscellaneous

It is reported from Orange, Va., that the

Southern Railway has awarded contracts
totaling $1,500,000 for double track work in

Virginia and North Carolina. It is reported
from San Francisco that $119,000 will be
spent in extending the municipal street rail-

way system. Proposals for dredging the har-

bor of Toledo, Ohio, are desired by the War
Department. Bids have been opened for har-

bor dredging at New York and at Baltimore.

At Seattle the U. S. Engineer's Office asks for

bids on removing and rebuilding the coffer-

dam at the Puget Sound, Lake Washington,
lock site. At Cape Girardeau, Mo., drainage
work calling for 6,000,000 cu. yd. of excavation
will be let. At International Falls, Minn., bids

are desired for drainage ditches which wiU;
cost about $660,000.

WATERWORKS.
Items Arranged Geographically

Lenox, Mass.—The Lenox Water Co.
I Wm. D. Curtis, Pres. ) is reported to be
considering construction of a reservoir.

Salisbury, Mass.—Chas N. Taylor, of
W'ellesley. Mass., is preparing plans for a
water works and a sewer system. This
worls consists of about 10 miles of 6 8.

10 and 12 in. c. i. pipe, steel standpipe,
S5 ft. high, concrete pumping station,
pumping engine, concrete dam. 58 hy-
drants, and house connections good for
fiOO 7)laces. The construction will also be
done by Mr. Taylor who will begin work
«arlv in the spring: estimated cost,
jisn.ooii.

Hawthorne, N. J.—Bids desired imtil
Feb. -9 by Borough Commissioners lor fur-
nishing material and constructing a water
supply system, advertised in Engineering
Record. H. J. Harder. Engr., I'atei'son;
John S. .Shea, Boro. Clk.

Philadelphia, Pa.—Chief Davis of the
Water Bureau in a communication to the
Director of Public Works, recommends
an appropriation of $50,000 for immediate
repairs to the Fairmount Dam; he also
recommends the construction of a ma-
sonry dam at an estimated cost of $3.50.-

000 to replace the present one.

Summit Hill, Pa.—The erection of a
standpipe is contemplated by Summit
Hill Water Co. (E. F.. Scott. Secy.).

Windsor, Pa.—Borough Council consid-
ering construct ion of a reservoir.

Braddock Heights, Md.—The Braddock
Heights Water Co. i.s reported to have
completed tentative plans for construc-
tion of storage reservoir on the mountain
to conserve the water supply.

Frederick, Wd.—Wm. H. Fioardman, of
fhilndelphia. Pii.. In his report on in-
creasing water supply, has recommended
construction of 20,000.000-gal. reservoir.

Wilmington, Del.—Bids reported desired
by Stale Highway Comrs. until Feb. 2 for
furnishing and laying a 20-ln. water main

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

from pre.sent submarine main at or near
3d St. bridge to present main at Com-
merce and Herald Sts. Jas, Wilson, Co.
JOngr.

Tampa, Fla.—Bids desired until Feb.
15 by Chester R. McFarland, Genl. Mgr.
Tampa Water Wks. Co., for construct-
ing reinforced concrete reservoir about
206 ft. long by about 125 ft. wide by
about 20 ft. deep.

Belzoni, Miss.—City is in market for a
pump of from 432,000 to 720,000 gal.
capacity. .7. J. Slsloff, Supt.

Akron, O.—City Council considering
issue of $600,000 bonds for completion of
water works and laying new water mains.
Bids reported desired until Feb. 9 by

Director I'ub. Service for a Venturl meter
and appurtenances.

Brewster, O.— r,. S. I^ash, Village Clk.,
writes that bonds In the sum of $21,000
have been sold for waterworks from plans
of W. J. Slierman Co., of Toledo. Bids
will soon be received for construction.

Cambridge, O.—City Council Is reported
to have approved plans as prepared by
Consulting Engineer Sherman, of Toledo,
for construction of water works.

Columbus, O. — Following are bids
opened Jan. 21 by Bd. Pub. Service (P.

B. Kemper, Secy.) for 180 tons c. i. pipe:
American Cast Iron Pipe Co., Birming-
ham, Ala., $45,850; U. S. Cast Iron Pipe
Co., Chicago, III., $45,940.
Bids are desired until Feb. 5 by Directtor

Pub. Service (Paul B. Kemper, Secy.) for
furnishing and delivering 395 4 to 20-ln.

valves; also 25 tons o.-i. valve boxes.

Cleveland, O.—The Mayor has approved
recommendations of Chief Geo. A. Wal-
liice for extension of high pressure mains
and authorized Comr. of Water to report
lo Council probable cost of extending high
pressure mains from E. 9th St. to E.
.nsth St.

South Newburg, O.—Bids desired until
Feb. 6 by H. H. Bohning, Village Clk., for
furnishing material and constructing
water mains in Granger and Turner Rds.
Ralph Hecker, Village Engr., Leader-
News Bldg., Cleveland.
Toledo, O.—It is proposed to construct

water m.ain across Maumee River, 2700
ft. of 24-in. c. 1. pipe. Contract not yet
let. G. A. Gessner, Supt. Waterworks.

Wellington, O.—The W. J. Sherman Co.,
The Nasby. Toledo, has been engaged to
prepare plans for extensive water works
improvements, including filtration.

Wooster, O.—Bids will probably be re-
ceived by Max Bloomberg, DIr. Pub. Serv-
ice, about Mar. 15 for construction of a
2,000,000-gal. filtration plant, two 2,000,000-
gal. high service pumps, two 2,000,b00-gal
low service pumps, 1% rhiles of 16-ln. c.-i
pipe, one 1,000,000-gal. steel tank, being
built by PIttsburgh-Des Moines Steel Co
Engineer, R. H. Hunter, of Wooster.

-^Mlshawaka, Ind.—Contract reported
awarded to Fred. M. Prescott Steam
Pump Co., Milwaukee, Wis., for new
pumping engine for east end water works,
at $12,035.

Paoll, Ind.—Village considering con-
struction of a filtration plant. A. J.
Rhodes, Village Clk.

Detroit, Mich.—Mayor Oscar B. Marx.
in his inaugural message Jan. 12, stated
that he made no recommendation for a
filtration plant, although one' might be
advisable. He left the method of purifi-
cation of water to the engineers, but
urged that action be taken to guarantee
an adequate and healthful supply.

Ipava, III,—Bids reported desired until
Feb. 5 by Village Clerk, for water works
improvements to Include furnishing and
installing 6220 ft. c. 1. pipe, 75,000 gal.
deep well type pump gear to 7% hp elec-
trjc motor, 200 gal. turbine pump geared
to motor. Fuller-Coult Co., Engrs..
Chemical Bldg., St. Louis, Mo.
Carroll, la.—Contract for 20,000 ft. of

water mains reported awarded to Alma
Eng. & Supply Co., of Omaha, Neb., at
$13,427.

Kinney, Minn.—Russell Goudge, Village
Clk., writes bids desired early in Febru-
ary for extension of water mains and con-
struction of new pumping plant and reser-
voir to cost about $10,000. Work Includes
one 135 gal. deep well supply pump, 1 do-
mestic service 100 gal. centrifugal, 1 flre
service 500 gal. centrifugal, 100,000 gal.
concrete reservoir. 500 ft. new 6-ln.
Matheson coated pipe; all pumps to be
motor driven. Engineer. S. S. Rumsev.
Ch. Engr., Oliver Iron Mining Co., Vii-
ginla. Minn.

ifltetns marked thus give the names of parties awarded contracts.
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St. Paul, Mlnn.^<;ontract has been
•wmrded to Badgrr Meter iltg. Co., Mil-
waukee. Wis., by City Purchasing Com.
for all !-ln. meters required durlns 1$15.
Contract reported to have been awarded

to the National Cast Iron Pipe Co., of
Birmingham. Ala., for 114< tons c.-l. pipe
at about t!5.000.

Veblen. S. D.—Bids dMtr«d by City
Clerk until Feb. 1 for purchase of IIC.OOO
bonds to be used for the construction of
water works, from plans of Dakota Kng.
Co., of MltchelL

Laramls, Wye—Bids desired until Feb.
U by F. J. CooUcan. City Clk., for fur-
wlahinK laaterial as follows for water sys-
tem axtcnsiona. advertised in Engineering
Record:

Monett, Mo.^Contract reported
awarded to the Keystone Driller Co.,
Carthage, for improvements to water
works to Include 2 deep wells: total cost
about $10,000.

Oregon, Mo.—City will erect an addi-
tional standpipe. Install a purlflcatlon
plant and lay additional mains with Are
BTdranta. Morton R. Martin, Supt.

WMt Plains. Mo.—City will install a
triplex pump of (34.000 gal. driven by
electric motors and also an electric motor
of 40 h. p. for air lift system; cost about
tlOM. V. V. Seara. Comr.

Denton, Ark.—Plans are now being pre-
pared for water works and a sewer sys-
tem, and an election will probably soon
be held to vote on issuing bonds for same,
ror further Information address B. F.
Henry, of Benton.

Corpus Christ!, Tex.—We are Informed
further with regard to water works Im-
provements (bids opened Jan. 8) from
plans of Alex. Potter. 50 Church St., New
York, that the pipe Is to be furnished by
H. D. Wood ft Co.. the filter by the
Pltuburgh Filter Co.. the pumps by Smith
Valve Co.. steel tank and tower by Mem-
phis Steel Constr. Co.. valves by Rens-
elaer Valve Co. The oil engine has not
been fully determined as yet. Louis
Lock, of Monroe, t*.. Is the (teneral

contractor, and contract was let to him
based on the use of c. 1. pipe as stated In

Engineering Record of Jan. 23. which also
(Ives the unit prices of his bid.

Ennis, Tex.—^Mavor W. D. Farris. has
employed I. Wereskolld. of Dallsis. as en-
gineer for Improvements and extensions
to water works and sewer sj-stem.

Maanoila Park, Tex.—Bids desired by
John B. York, City Attorney, until Feb. 5

fOr tt4.000 water works bonds. _.

Tampto, Tex.—City Council reported to

be considering the question of construct-

ing a concrete dam and spillway over
L>eon River at water works pumping sta-
tion: cost about t2S,000.

Rocky Ford, Colo.—Bids desired until

Feb. 2 by Swlnk Ditch & Reservoir Co.
(Belle Daring, Secy.) for constructing
certain embaiikments on Swlnk Reservoirs
Noa. 2 and &. Estimated yardage of em-
bankment, 111,000 cu. yds.

Balllngliam, Wash.— Chas. N. Beal,
Sbpt. water Wks.. in his report to City
Oouncn recommends onstruction of water
mains on Walnut and J Sts.: mains have
also been petitioned for on Iowa. Valencia
and Kentucky Su.: total cost, $12,000.

Portland. Ore.—Wm. H. DaJy, Comr.
Pnblle Utilities, writes that It Is proposed
to eoostmct by city labor a dam and
haadworks, to cost $100,000: 30-ln. supply
main to cost $126,000 and le-ln. main to

eoat IM,000. D. D. CUrke. Engr., City
Water works.

Pall Brook, Cal/—J. M. Mack, Promoter
•Dd Chmn. Water Com., writes that 2

propoaltions are being considered for con-
trsetion of waterworka: the first will

litelade dam, IS-ln. pipe 1 mile, <00-hp
•toetrlc pumping plant: the second calls

for pomping plant 250 hp, 1 mile 12-ln.

pipe.

San Francisco, CaL^Clty Engineer estl-

OMtes the eoat of original construction
aad acquisition of property of Spring
Vallar water Co.. aa required by Charter
before any proposition can be submitted
to voters at $3(,300.000. Following the
flling of this estimate, the Bd. of City Su-
pennBors adopted a resolution soliciting

offers for the aale of a water system to

eity. This step was required to be taken
by the Charter before submission to
voters.

SaK Lake City, Utah.—Sylvester Q.
Cannon. City Engr.. writes bfda for con-
struction of Twin I.Akes dam In Big Cot-
tonwood Canyon win probably not be
called for until February or March.

Aylmer, Que.—Citizens have passed by-
law providing for extension of Intake pli>e

at a cost of $12,000. Jas. BalUle. Mayor.

Dunnvllle, Ont.—David Hastings, Act-
ing Town Clk.. writes citizens have voted
nzOOO bonds to be used for constructing
water works. Engineer, R. O. Kyd, of

Dunnvllle.

Ferous. Ont.—This city will install a
deep well pump, capacity 144.000 gals.,

driven by electric motor, estimated cost

$1,500. Hugh Black, Supt.

LIstowel, Ont.—City contemplates con-
structing a concrete reservoir, of 200,000

gal capacity. B. Stafford, Supt.

Toronto, Ont.—Bids desired until Feb.
I bv T. 1-. Church (Mayor). Chmn. Bd.
Control, for furnishing c-l. special cast-
ings.

SEWERAGE AND SEWAGE
DISPOSAL.

Itt'iti Arranged Ceographically

Salisbury, Mass.—See "Water Works."

Brooklyn, N. Y.—Bids desired until

Feb. 10 by L. H. Pounds. Boro. Pres.,

for furnishing material and constructing
sewers in Fulton St., Brooklyn and Tomp-
kins Aves. Bids desired on two proposi-
tions: Proposition "A," to construct all

the sewers and their appurtenances in

open cut, to includa 2737 Un. ft. 162 In.,

818 lln. ft. 126 m., 17 Un. ft. 90 In. and
6847 lin. ft. 24 to 12 In. sewer, 100 cu. yd.

concrete. Class "B," 100 bbl. Portland ce-

ment. 1.8 M ft. B. M. sheeting and brac-
ing, etc. Proposition "B," to construct
some of the sewers In tunnel and some In

..pen cut. to include 2737 lin. ft, 162 In.,

818 Un. ft. 126 In. sewer in tunnel, 17 lin.

ft. 90 In., 36 lin. ft. 24 and 15 in. sewer,
4000 cu. yd. brick or concrete masonry,
100 bbl. I'ortland cement, 100 cu. yd. con-
crete. Class "B," 200 M ft. B. M. founda-
tion planking, 110 M ft. B. M. sheeting
and bracing, etc.; security, $120,000. Also
separately for constructing sewers In

L,ewis and Troy Aves., Macon and
Chauncey Sts. Bids desired on two prop-
ositions: Proposition "A." to construct
all the sewers and their appurtenances
In open cut, to Include 767 lln. ft. 144 In.,

2626 lin. ft. 138 In., 32 lin. ft. 114 In.. 327

lin. ft. 96 in., 92 lln. ft. 90 in., 11 lin. ft.

78 In. and 30 lin. ft. 42 in. sewer, 5813

lin. ft. 36 In to 12 In. pipe sewer, 100 bbl.

Portland cement, 100 cu. yd. concrete.
Class "B," 2.15 M ft. B. M. sheeting and
bracing, etc. Proposition "B," to con-
struct some of the sewers in tunnel and
some in open cut. to Include 767 lin. ft.

144 in.. 2626 lin. ft. 138 in., 32 lln. ft. IH
In.. 327 lin. ft. 96 In., 92 lin. ft. 90 in.

sewer In tunnel and 11 lin. ft. 78 in.

sewer. 100 cu. yd. concrete, Class "B,"
100 bbl. Portland cement, 4000 cu. yd.

concrete or brick masonry. 120 M ft. B.

M. sheeting and bracing, 94 M ft. founda-
tion, planking, etc.: security, $110,000.
Bids desired same time and place as

above for furnishing material and con-
structing sewers in Prospect PI., Dean
St., Brooklyn and Nostrand Ave., to In-
clude 7417 lln. ft. 90 to 40 in. brick sewer,
etc.: security, $67,000.

Buffalo, N, Y,—City Council has au-
thorized construction of tile sewer In Les-
lie and Zenner Sts.

New York, N. Y.—Bids desired until
Feb. 2 by nougla.s Mathewson. Pres.
Bronx Boro.. for constructing sewers and
appurtenances in Tyndall Ave., between
MoBholu Ave. and W. 260th St. Security
$4,800.

Maywood, N. J.—Plans for proposed
sewer system and disposal plant are now
before the State Bd. of Health, and an
election will be held to vote on the con-
struction of same. Engineer, Alex Potter,
of New York.

Newark, N, J,—Contract was awarded
Jan. 26 on bids opened Jan. 12 by Passaic
Valley Sewer Comrs. for Sect. 18, north-
erly portion main intercepting sewer In

the city of Paterson. to Dock Contractor
Co., Hoboken. at $178,730. Unit prices in
Engineering Record of Jan. 16.

Bids desired until Feb. 9 by Passaic
Valley Sewerage Corars. (John S. Gib-
son. Clk.), for constructing northerly por-
tion of Sect. 8. main Intercepting sewer in

city of Newark, work to include tunnel
method-excav. In earth, rock or rock and
earth together in free or compressed air
tunnel, for 135 in. circular concrete sewer.
Including furnishing and use of %-ln. cir-
cumferential metallic reinforcement plates,
anchor bolts, etc., 3,292 lin. ft.: concrete
masonry 6.600 cu. yds.; brick masonry
100 cu. yds.; steel for concrete reinforce-
ment In place 12.000 lbs. Open trench
method -earth excav. and refllling for 132
In. 1,652 lln, ft.; earth excav. and refill,

for 126 In. seml-elliptical sewer 1,737 lin.

ft.: rock excav. 500 cu. yds.; concrete
masonry 8.500 cu. yds.; brick masonry 100
cu. ydf ; 12,000 lbs steel for concrete rein-
forcement. Wm. M. Brown, Ch. Engr.

North Wlldwood, N. J.—Citizens voted
Ian. 12 to Issue $36,000 bonds for con-
structing sewer system L. M. Rice,
Engr., Wlldwood.

Ventnor City, N, J.—Bids reported de-
sired until Veh. \T< by President of Council
for 3460 lin. ft. intercepting sewers, in-
stalling centrifugal pumps for Intercept-
ing sewer and laying 8330 lln. ft. 14-ln.
c.-l. sewage force main and for sewage
dlsi>osal works and outlet pipe.

Johnstown, Pa.—Councilman Grazier, in
his annual report to Council recommends
a bond Issue of $1,100,000 for constructing
sewer system and $10(1.000 for paving.

Philadelphia. Pa.—Bids rtr-slred by Dept.
of City Transit, Boiirse Bldg. (A. M. Tay-
lor, Dir.) for reconstruction and reloca-
tion of sewers In central portion of city,
preliminary to rapid transit subway con-
struction, as follows: (Total cost of the
work said to be $500,000.)

Until Feb. 23: Contr. 10, Sewer In Wal-
nut St.. 10-ft. e-ln. and U-ft. dlam.,
about 1615 ft. long.

Until Feb, 26: Contr. 11. Sewer In
Washington Sy.. Walnut and Locust Sts.,
9-ft. 6-ln. dlam., about 1047 ft. long.

Until Mar. 1: Contr. 12, ^Sewer in

Franklin Sq., Willow, Race and 6th Sts.,

5-ft. 6-in.. 6-ft. 6-ln., 8-ft. dlam., about

''until iSSf: 3: Contr. 13, Sewer m 9th

St.. 4-ft. 6-in. dlam., about 682 ft. long.

Until Mar. 5: Contr. 14, Sewer in Ran-
stead St., 3 ft. x 2 ft., about 414 ft. long.

Philadelphia, Pa.—Tentative plans are

now being considered by Dr. Dixon, State

Health Comr. at Harrlsburg, for the pro-

posed sewage disposal P}?"* for Philadel-

phia. Geo. S. Webster, Ch. Engr. Bureau
of Surveys.

Hagerstown, Md.—Mayor J. McP. Scott

has been authorized to appoint a com-
mittee, including J. B. Ferguson. City

Engr., to investigate question of con-

structing a sewer system.

Washington, D. C.—Bids desired until

Feb 8 by Commissioners D. C. (Oliver P.

Newman, Chmn.) f<"-co"structing sewers

in the District of Columbia, involving

12 800 lin. ft. 10 to 24-in. pipe sewers, ad-

vertised in Engineering Record.

Charleston, S. C—The question of con-

structing sewers in northwestern section

of the city being considered, but nothing
definite has yet been done: probable cost

$20,000. J. H. Dingle, City Engr.

Cambridge, O.—Bids desired until Feb.

U by J. B. Clark, Dir. Pub. Service, for

constructing sewer and street paving

(brick) work. Approximate cost $47,000.

Cleveland, O.—The Mayor has approved
an ordinance providing for an appropria-

tion of $100,000 for construction of a

sewer in Dugway Brook between Helena
and Primrose Aves.

Cleveland, O.—Bids desired until Feb.

4 by Commissioner Purchases and Sup-
plies for constructing sewers In W. 90th,

W. 91st., E. 79tli and several other streets.

Dayton, O.—The question of construct-

ing sewers in Dist. 6 reported under con-

sideration; tliese sewers will extend west
of Champa Ave. to corporation line and
south of 3d St. as tar south as German

-

town St.; cost, $45,500.

East Youngstown, O.—Bids desired un-
til Feb. 15 by C. R. Anderson, Village

Clk., for furnishing material and con-
structing sewers in portions of 5th and
7th Sts.

Detroit, Mich.-The Dcpt. Pub. Wks.
(Geo H. Fenkell, Comr.) will Inclade

$10,000 In its 1915 estimate to continue the
investigation of what method, if any,
should be adopted by city to effect a
more sanitary disposal of sewage.

Milwaukee, Wis.—Bids desired until

Feb. 24 bv Sewerage Comn. (J. H. Fowles,
Secy.) for constructing intercepting
sewers and connections on both sides of

the Milwaukee River, Contracts 9 and 10,

advertised in Engineering Record. T.
Chalkley Hatton, Ch. Engr., City Hall.

Duluth, Minn.—See "Paving and
lloads."

Chanute, Kan.—The City Clerk writes
that no definite plans have yet been pre-
pared for the proposed sewage disposal
plant.

El Dorado, Kan.—Bids desired by O. C.
AUebach, City Clk., until Feb. 16 for con-
structing a sewage disposal system. Wor-
ley & Black, Engrs., Kansas City, Mo.;
J. H. Austin, City Engr.

Sisseton, S. D.—Bids desired by City
Clerk until Feb. 1 for the purchase of
$40,000 bonds to be used for construction
of sewer system, from plans of Dakota
Eng. Co., of Mitchell.

Kansas City, Mo.—Contract for lateral
sewers from Bell St. to Summit Ave. and
from 41st to 48th Sts. reported awarded
Jan. 14 by Bd. Pub. Wks. to M. Walsh,
2915 E. 23d St., at $103,800. Curtis Hill,
City Engr.

Benton, Ark.—See "Water Works."

EnnIs, Tex.—See "Water Works."

Afton, Okla.—Town Clerk writes citi-

zens voted Jan. 21 to issue $.'!7.000 bonds
for construction of a sanitary sewer sys-
tem, from plans of Benham Eng. Co., of
Oklahoma City. Bids for bonds desired
on Feb. 1.

Toronto, Ont.—Bids desired until Feb.
2 by T. L. Church (Mayor), Chmn. Bd.
Control, for constructing Cherry St.
sewer diversion: also W. Toronto sewer
system. Diversion No. 2 outlet.

Vancouver, B. C.—PUins reported ap-
proved for lateral sewers connecting
Canoe Creek and China Creek mains. S.
B. Bennett, City Engr.

BRIDGES,
Items Arranged Geographically

Boston, Mass.—Construction of bridge
over Neponsit River joining Qulncy Shaw
Drive and Old Colony Boule. is contem-
plated. Metropolitan Park Com. said to
be Interested.

Cumberland, R. I.—Special Commission
for bridge between Cumberland and Cen-
tral Falls has accepted plans of Esten &
Black, of Pawtucket. which provide for
bridge 220 ft. long, 60 ft. wide, to be of
concrete with granite arches.

iftteme marked Ikut give the names of parties awarded contracts.

Olean, N. Y.—F. J. Consedine, City Clk.,

writes that Alderman Runa D. Billington,

,of Olean, is chairman of committee, ap-
pointed to investigate the question of con-
structing a bridge over Allegan River.

Paterson, N. J.—Plans have been sub-
mitted to Park Bd. by Garwood Ferguson.
County Engr., for bridge to be constructed
in West Paterson; cost about $50,000.

Toms River, N. J.—Bridge crossing Bar-
negat Bay connecting Sea Side Heights
and Toms River reported destroyed by
floods.

Maryland.—Following are lowest and
successful bids opened Jan. 19 at the office

of the State Roads Comn., Garrett Bldg..
Baltimore (Wm. L. Marcy, Secy.), for con-
structing Hanover St. bridge, a reinforced
concrete bridge, 16-30 ft. and one 32-ft

spans, girder construction, one reinforceel
concrete bridge, 7-15 ft. spans, girder con-
struction, across main branch of Patapsco
River, between Baltimore and Anne Arun-
del (bounties.
Hanover St. bridge, McLean Contr. Co.,

Fidelity Bldg., Baltimore, at $108,868.
Paving Hanover St. bridge, P. Flanigan

& Sons, Harford Road and B. & O. R.R.,
Baltimore, $72,872.

Arcadia, Fla,—See "Paving and Roads."

Kt. Lauderdale, Fla.—Contract for
constructing bridge over New River
awarded bv Bd. County Comrs. to Cham-
pion Bridge Co., at $22,000.

Cordova, Ala. — Construction of steel

bridge over Warrior River is contemplated
by Walker County Comrs. at Jasper; cost

about $25,000.

Columbus, O,—See "Paving and Roads."

Zanesvllle, O.—Bids desired until Feb. 1

by County Commissioners for constructing
51-ft. steel bridge, in Cass Township.
known as CJrahara Bridge.

Illinois.—Bids will be received for con-
structing several bridges in State of Illi-

nois, according to plans on file at ofiflce of

State Highway Comn., Springfield (P. C.

McArdle, Acting State Engr.), as follows:
Atkinson, bids opened Feb. 1 at Town

Hall, Atkinson, for constructing 2 rein-

forced concrete bridges in Cornwall Town-
ship, known as Jerome Black and Lewis
bridges, spans 22 and 60 ft., 16-ft. road-
way. Jerome Black Bridge to cost $950;

Lewis Bridge, including piles, $3,675. Jas.

H. Reed, Co. Supt. Highways, Cambridge.
Princeton, bids opened Feb. 9, at office

of F. R. Bryant, Co. Supt. of Highways,
Princeton, for furnishing material and
constructing substructure and superstruc-
tures for 3 highway bridges as follows:

One near Princeton, known as Capt. Swift
Bridge, Princeton Township; this is a
steel bridge, 120-ft. span, 18-ft. roadway.
Engineer's estimate, including retaining
wall and back fill, $8,530. Reinforced con-
crete bridge In Manilus Township, at

Sheffield, 30-ft. span, 20-ft. roadway. Re-
inforced concrete bridge, Gold Township,
at Sheffield, 14-ft. span, 16-ft, roadway.
Bald Bluft, bids opened Mar, 2 at Town

Hall, Bald Bluft, reinforced concrete
bridge in Bald Bluft Township, known as
Dugan bridge. 10-ft. span, 16-ft. roadway.
Engineer's estimate $1,025. C. R. A. Mar-
shall. Co. Supt. Highways, Stronghurst

Biggsville, bids opened Mar. 9 at Wie-
gand's store, Biggsville. 2 reinforced con-
crete bridges in Biggsville Township,
known as Aug. Wiegand and Wm. Sloan
bridges, spans 16 ft. and 40 ft., roadways
16 ft and 20 ft. Engineer's estimate $650
and $2,290. C. R. A. Marshall, Co. Supt.
Highways, Stronghurst.

.

Raritan, bids opened Mar. 16 at Union
Bank, Raritan, for 3 reinforced concrete
bridges in Raritan Township, known as
Brokaw, Griffith and John Simpson
bridges, spans each 18 ft., roadways 16 ft..

16 ft. and 20 ft. Engineer's estimates.

$690, $720 and $790, C. R. A. Marshall. Co.

Supt. Highways, Stronghurst.

Audubon, la.—Bids reported desired
until Feb. 5 bv County Bd. Supervisors,

for about 5.000 lin. ft. corrugated culverts,

C. D. Forsbeck, Co. Engr.

Ft. Dodpe, la.—Ft. Dodge, Des Moines &
Southern R.K. .Co. (C. H. Crooks, Gen.
Mgr , Boone, la.) contemplates construct-

ing bridge over Des Moines River; cost

$40,000.

Muscatine, la.—C, H. Young, City Engr
writes that bridge to be constructed
across Mississippi River is not to be a city

bridge; the parties interested are said to

be Inter State Bridge & Terminal Co., of

Aledo, III.: the bridge will probably be
constructed for use of a railroad,

BemldjI, Minn.—Bids reported desired

until Feb. ^ bv J. L. George, County Aud..
for a 120 ft. bridge over Rapids River to

cost $6,500.

International Falls, Minn.—Bids report-

ed desired until Feb. 2 by L. H. Slocum.
Countv .\ud.. for constructing a steel

bridge over Little Fork River.

Thief River Falls, Minn.—Bids reported
desired until Feb. 2 by T. P. Anderson, Co.

Aud., for constructing highway bridge
over judicial ditch No. 40, >

Bison, S. D.—Contract awarded Jan.

19 for constructing all bridges for year
1915 to the Canton Bridge Co., of Canton,
O. Ila Benjamin. Co. Aud.

Howard. S. D.—Contract awarded Jan.

5 for constructing steel and concrete
bridges for vear 1915 to Pioneer Bridge
Co.. Mitchell, S, D. W. E. L.eonard,

Co. Aud.
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^Livingston, Mont.—Contract awarded
to Minneapolis Steel & Machinery Co.,
Minneapolis, Minn., at $6. BOO, for con-
atructing steel bridge at H St.

Palo Pinto, Tex.—See "Paving and
Roads."

Chehalls, Wash.—Plans of J. S. Ward,
County Engr., for 2 steel bridges, one
110-ft. and one 130-ft. span, over Newau-
kum River, have been approved by Bd.
County Comrs.

Mayfield, Wash.—Plans being prepared
by John S. Ward, County Engr. at Cheha-
lls, for steel bridge to be constructed
over Cowlitz River at Mayfield, to be 200
ft. steel span, cost about $30,000.

Wenatchee, Wash.—County Comrs. con-
template constructing bridge at Chelan
Gorge: cost about $25,000.

Portland, Ore.—Bids will be opened at
the ofllce of the County Comrs., 10 a. m.,
Feb. 17, for constructing 3 reinforced con-
crete bridges on the Columbia Highway,
advertised in Engineering Record.

Needles, Cal.—Surveys being made by
Jas. Sourwine, County Surveyor, San
Bernardino, for bridge over Colorado
River at Needles.

Kooskia, Idaho. — County Comrs. at
Grangeville have directed plans be pre-
pared by County Engineer for construct-
ing steel and concrete bridge over Mid-
dlefork, near Kooskia.

Ottawa, Ont.—New bids will be received
for Pretoria Ave. Bridge. Mr. Strauss, of
Chicago, has been appointed consulting
engineer for the low direct lift span,
Strauss patent. Balance of plans will be
completed in office of F. C. Askwith, City
Engr.

PAVING AND ROADS.
Items Arranged Geographically

•Arcade, N. Y.—Contract for paving E.
Main, Liberty, Church and Park Sts.
with brick to F. M. Foote.

Buffalo, N. Y.—Common Council voted
to repave Clinton St.

Forestvllle, N. Y.—Chas. McNeal, Vil-
lage Clk., writes citizens have voted to
issue bonds for paving of Main St.

New York, N. Y.—Bids desired until
Feb. 1 by Marcus M. Marks, Pres. Man-
hattan Boro., for furnishing and deliver-
ing 12,000 bags, also 1000 tons, Portland
cement; 3500 tons refined asphalt, 3000
tons limestone dust, 8000 cu. yds. binder
stone, 2000 tons coal tar paving cement.
Bids desired until Feb. 2 by Dougla.s

Mathewson, Pres. Bronx Boro., for paving
with sheet asphalt on concrete foundation,
Jackson Ave., in all 8660 sq. yds. sheet
asphalt, etc. ; also regulating, grading,
curbing and flagging sidewalks, etc., in
Tyndall Ave., in all 11,500 cu. yds. rock
excav., 4700 cu. yds. earth excav., 4810 sq.
ft. concrete sidewalks, 2080 lin. ft. new
curb, 4410 sq. ft. new bluestone flagging.
13,800 cu. yds. filling, etc.

New York, N. Y.—Bids desired until
Feb. 4 by Marcus M. Marks, Pres. Man-
hattan Boro., for regulating and regrad-
ing W. 155th St., from Bway. to River-
side Drive, together with widening of
Riverside Drive on the easterly side of
its Junction with W. 155th St., 10.650 sq.
ft. concrete sidewalk. Class A, 2700 cu.
yd. filling, 2940 cu. yd. earth excav., 16.000
lb. steel reinforcement bars, etc.: security,
»10,000.

Beaver, Pa.—Bids desired until Feb. 9
by Philip Stevenson, Boro. Secy., for 6500
sq. yds. paving. R. R. Owens, Boro. Engr..
Beaver Trust Bldg.

Johnstown, Pa.—See "Sewerage and
Sewage Disposal."

Millvale, Pa.—Citizens voted $95,000
bonds for road Improvements.

-^Philadelphia, Pa.—Contract for resur-
facing asphalt pavements during 1915
awarded by city to Eastern Paving Co
1414 .S. Penn Sq.
Local press reports state bids desired

until Feb. 2 by Wm. H, Connell, Ch. Bu-
reau Highways, for furnishing, delivering
and applying bituminous surface treat-
ment and furnishing torpedo sand for fine
washed gravel as part of such work. The
expenditure it is estimated will be about
$30,000 for tar and surfacing, $15,000 for
road oils and $15,000 for sand.

Maryland.—Following are lowest of bids
opened Jan. 19 at the office of State Roads
Comn., Garrett Bldg., Baltimore (Wm. L
Marcy, Secy.), for constructing state
highways:
•Contract SM-9, St. Mary's County, from

Ridge to Confederate Monument, Fred.
Taylor, of Sollers, at $8,924 (awarded con-
tract).
Contract G-8, Garrett County, through

Grantsvllle, Hoblltzell & Price, of Myers-
dale. Pa., at $9,157 macadam road, or $11.-
842 concrete.
•Contract D-11, Dorchester County,

Linkwood-Mt. Holly, Luck Constr. Co.
Roanoke, Va.. $36,700 macadam (awarded
contract).

Contract D-11, Bond & Fedeli, Vlckers
Bldg.. Baltimore, $42,772 concrete (no bid
on macadam).
Contract P-13, Prince George's County,

Meadows-Camp Springs, macadam road,
Lyons Bros., 4225 8th St., N. W., Wash-
ington, D. C, $30,542 (no bid on concrete).

•Contract P-13, concrete, H. S. Swann, Toledo, O.—Bids desired until Feb. 16 by
La Platta, Md., $32,199 (awarded con- County Commissioners for furnishing ma-
tract), terial, grading, curbing and macadamlz-
•Contract P-14, Prince George's County, ing with a bitulithic binder Lockwood

Upper Marlboro-Hill's Bridge, concrete, P. Ave., Washington Township. Chas. J.
I'". Connolly, Brighton Dist., Boston, Mass., Sanzenbacher, County Aud.
$27,119 (awarded contract). Bids reported desired until Feb. 2 by
Contract P-14, macadam, Thomas, Poole Director Pub. Service for 26,357 sq. yds.

& Hunter, Westminster, Md., $27,824. paving. G. W. Tonson, City Engr.

Washington, D. C.—P. St J Wilson Zanesvllle, O.—About $90,000 county
Asst. Dir. Ofllce of Public Roads, U. S. road bonds have been sold.

°?R'=°,'>,^,^'7h»'Vin^,;
Washington, D. C, ^Rochester, Ind.-Contract for paving

^»t''^ic? S^f^.^nff'T-".?
'^ ""^ approxi- .„i^h limestoAe 10-in. deep and cSvered

?l»n=hii fnn «t»tl ^^J£^.
'"'^' °'"„'^^'" ^^- with glutain binder on Michigan Rd. has

toft^ n«>fin^t«'^l^f^v'^^'^''^ ""°u^ *^'J"k^ been fwarded by Fulton County Comrs. to
1915. Definite information will not be rtv Sullivan nt nhmit «?'; nnn
at hand until Legislatures of various ^^^ ^ullivan, at about $36,000.

States have adjourned: Berwyn, 111.—Bids desired until Feb. 2

Alabama $275 000 by Bd. Local Improv. (Oscar N. Lindahl,
Arizona 250 000 Secy.) for constructing brick pavement on
Arkansas .!!...!!!. 25000 south half of W. 12th St., from Lombard
California !!l0,00o'ooo to Harlem Aves. Arthur R. Wolfe, Archl.,
Colorado 330,000 ^9 S. La Salle St., Chicago.
Connfcticut ^.OOO.OOO Chicago, III.-Local press reports stateDelaware 30.000 that the Bd. Local Improv. has plans
{^filPi^ ?nn'nnn

™^''5' ^°^ Paving of approximately 175
Illinois (00,000 rn 1e<4 nf <?trppts
Iowa lOoloOO

""'es 01 streets.

Kansas 10,000 El Paso, III.—About $49,000 is to be
Kentucky 600,000 spent for pavements.
Louisiana . 130 000
Maine 1 250'000 MInonk, III.—About $20,000 is to be spent
Maryland' '.'..'.\'..\\\\\ .'.'.]'.'.'.'.'.'.'.'.

S^SOOiooo f°'' Pavements.

Mtchf.^i'n"^^"^ f'nSS'^nS
Oakland, lll.-Bids desired by City ClerkM^bigan

J'?22'"S" until Feb. 2 for work in the Washington
£}

""esota l'^22'222 f'aving Dist. to include the following: 14,-

M'^,f
°""

^?S'aSS 5«S si- yJs- brick paving, 9250 lin. ft. curbMontana
J^-SSS and gutter, 527 lin. ft. marginal curb, 10,-

Mf'""^''^
.. , 80,000 070 cu. yds. excav., 20 c. i. storm waterNew Hampshire

,
<00'000 inlets, 1300 lin. ft. 10-ln. and 270 lin. ft.

J^ew Jersey 1,000,000 8-in. sewer pipe. C. L. James, Engr.,New Mexico 125,000 Mattoon. .

K.
New York 15,000,000
North Carolina 5,000 Marshfield, Wis.—Bids will probably be
Ohio 3,500,000 received in Feb. or Mar. for paving Cen-
Oklahoma 10,000 tral Ave., about 25,000 sq. yds., with brick,
Oregon 250,000 asphalt or reinforced concrete on con-
Pennsylvania 4,000,000 Crete foundation, and approximately 7000
Rhode Island 400,000 ft. concrete curb and gutter. W. F.
Utah 100,000 Reichardt, Engr., Marshfield.

vfr'S'ni'a 49MS Superior, Wis.—Bids desired until Feb.
wafhington ::::::". : : : : : : :

::::;•• 2 500000 f
"*' "^- ^- 5"«^e"' chmn Bd. pub. wks.,

Wisconsin 1250000 '°^ Paving Tower Ave. Bids will be re-
i,^uu,uuu ceived on reinforced concrete, brick, sand-

Chrlstiansburg, Va.—Bids desired until
"^tope. asphaltic concrete, sheet asphalt

Feb 23 by Geo W Wilson (?lk Cnuntv ^nd creosoted wood block or a pavement
Bd. Superv., for $35,000 bonds, issued for "f

bituminous macadam or concrete to in-
improving roads in Biacksburg Dist.

'""<''' ^ 5""- maintenance.

M,_,„„ ,, -nr V,. » ^ ,r „ Carroll, la.—Bids desired until Feb. 9 by
T,^^,^il "?.' Va.—Washington and Valley J. A. Dougherty, City Clerk, for construct-lurnpike Co. has completed surveys for ing approximately 33,000 sq. yds. paving.constructing 22 mile macadam road be- GC. Belter, City Engr.

pavmg.
tween Washington and Valley Pikes,
cost about $150,000. West Liberty, la.—The Town Clerk

D,„h», 1 «/ ™j ^ , .

writes that bids are desired until Feb. 16

„„tii S-Th 1 'k q;~:^4? reported desired for paving 3d, 4th, Calhoun and Spencer
^^ilL o-"^ ^"^'.f ^'Sbway Comr. G. P. Sts. on cement foundation, about 40,000
t.0 eman, Richmond, for constructing 4% sq. yds.: concrete curb and gutter, 20,000miles gravel road between city limits and lin. ft. Material not yet selected for pav-Chickahominy Bridge, in Henrico County, ing. Benton R. Anderson, Engr., West
Sanford, N. C—Citizens voted $100,000

Liberty,
bonds for county road improvements. Duluth, Mlnn.-City Commission on Jan.

o„n.^»i.ij iM ». . ,„ •.» „ 11 ordered pavement, street improvement
w^iVlt^,, 't-

C.—About $40,000 bonds and construction of storm and sanitary
in^rarJ? ^.^ f;™^'?^^''^^^ 'iS®" ^°^^ ^^ scwcrs throughout city at an estimatedIngram Township, .lohnson County. cost of $230,000.

•Sni.thr,,,-* R.1 ,~ T, . , „ Brids reported desired until Feb. 5 by
1,4 t,M /!.• nnfi'K*^T^/""^"'S''. County c. S. Palmer, City Clk., for one 5-ton
mpnf« tn*hi' ?.Lh '^^Z?,''

road improve- tandem roller, steam or gasoline, withments to be used as follows: Northwest power steering gear
li:o":nship, $15,000: Town Creek Township, '

steering gear.

*10,000, and Smithville Township $10 000 St. Paul, Minn.—Bids reported desired
Itoads will be of sand clay construction ""til Feb. 1 by Aug. Hohenstein, City

Purchasing Agt., for grading and improv-
Arcadia, Fla.—Bids desired until Feb. 2 '"S portions of Montreal Ave., Ivy, Car-

by A. L. Durrance, Clk. of Circuit Court bon, Marion and several other streets,
for $350,000 Special Road and Bridge Dist' Bids reported desired until Feb. 4 by
No. 5 bonds. County Commissioners for constructing

Ai.^,r,H-i. I m,. . . .„ rockroad. Probable cost $80,000.Alexandria, La.—The citizens of Rapides
parish, at Alexandria, have voted to issue Chanute, Kan.—Geo. T. Annex, C^ty
$100,000 bonds for good roads, and bids Clk., writes contract will probably be
for the purchase of the bonds will be re- let about Apr. 1 for paving S. Malcom
ceived about Feb. 15 by the Police Jury Ave. with brick on concrete foundation,
(J. P. Turregano, Chmn.) asphalt fill and 18-ln. concrete curb and
Mansfield, La.—Bids reported desired

until Feb. 2 by Mayor for approxlmatelv McKlnney, Tex.—Bids desired until Feb.
4% miles concrete sidewalks 3 by S. Cameron, City Secy., for paving in

M=.r,r,„ii, r. . -^ Improvement Dist. No. 2, requiring 27,646

inh,? n V ,V^-\ Tenn.—Bids desired by sq. yds. pavement, 5074 eu. yds. excava-
fnr tifrrinT, .

• .*>' Attorney, until Feb. 5 tion, 16,436 lin. ft. curb and gutter, catch-ror 1540.000 street improvement bonds. basins, etc. Bids desired on all classes of
Greenup, Ky.—Citizens voted $200 000

Pavement. Chas. Schultz, City Engr.
bonds for county road improvements. p^,^ p^to, Tex,-BIds reported desired

Louisville, Ky.—Bids desired until Feb f ii""' ^^b. 8 by County Commissioners,
by Bd. Pub Wk."( Roger GMc(lrat'h ^'^^° P'"*°' ^"^ improving roads in Road
Secy.) for improving nortfoL of rhft 94.h' ^ist. No. 1 as follows: Mineral Wells and
21st, 20th "th and 5th SfQ ' ' Weatherford Rd. and Mineral Wells and

' ' "^^ '''* Palo Pinto Rd., 6.3 miles; Mineral Wells
Cambridge, O.—See "Sewerage and and Graford Rd. and Salesvllle Rd., 6.6

Sewage Disposal." miles; Mineral Wells Rd. and Fairview
.^,„„,„_ ., ^ „ Rd., 8 miles; Mineral Wells and Willow

a Jivrt»?i r,, b.,
O.—>^ontract has been Pond Rd. and Old Weatherford and Palo

n^os Pnn«J^n ,^- ^,^!'- .•'ervice to Brehn Pinto Rd., 10 miles: Mineral Wells and
Harri^kn 1^;

I.O. Cincinnati, for paving staggs Prairie Rd., 5.8 miles. Bids may
Rrt „,?*v, ® '^"^ asphalt and Madison be submitted on above roads, either with
(hid« nnL»'S^f''''''!?'^• '"^ '°'^' °' $87,797 or without concrete bridges and culverts.

*rnn?ranf J^r."'
^*-

u ,.
''as- C. Travilla. Engr., Mineral Wells:

H?J;:!i^„ ?' ^°^ asphalt pavement on J. W. Brock, Co. Clk.Harrison Ave. awarded by DIr. Bd. Pub.
Service to Brehm Bros, at $87 979 Pecos, Tex.—Bids reported opened Feb.

8 for improving Reeve Co. Road Dist. No.
Columbus, O.—City Council has ap- L to include about 65 miles grading and

proved ordinances as follows: For repairs about 30 miles gravel surface road. Prob-
on bridges and viaducts, $10,000; resur- able cost $80,000.

strlets, $ir000?^city's poXn^'o"f^l gls' pav^
..-^^Sulphur Springs Tex.-Following are

ing protects S2(io onn
P°"'°" °' '"'" P^v- ^ids opened Jan. 19 at ofllce of A. D.B projects, ?^oo,000.

Stivers, City Engr., for 35.000 sq. yds.
Paulding, O.—Bids reported desired un- paving— (a) brick paving, (b) asphaltic

til Feb. 24 by Edw. McGaharan, Co. Aud concrete, (c) bitulithic, (d) concrete, (e)
for constructing 37,146 lin. ft. earth road •""ck asphalt: Thogmartin & Gardiner, Ft.

Bnrt u..i.„„ /^ Tjt., . ^ ^ , ,
Scott, Kan., (a) $1.85 per sq. yd., total

„J.n^ K 1?^ 0.--Bids reported desired $76,747: Bert Hahn Constr. Co., Dallas,

R^i", n,?™i^ H Albert P. Ryan Clk. Bd. Tex., (a) $1.87. $79,290: (d) $1,50, $65,621:Road Comrs.. for constructing 3% miles (e) $1.70. $71,842; General Constr. Co.. FtClass E macadam road. Worth, (a) $1.95, $81,244; (b) $1.65, $72,297:

ititenu maritd thm give the namet of parties awarded contracts.

F. P. Dellone, Greenville, (a) $2,045, $87,-

211; Texas Bitulithic Co., Dallas, (c) $2.27,

$91,528.
•Contract was awarded for above work

to Thogmartin & Gardiner, Ft. Scott,
Kan., for brick paving, asphalt fill 4 in
concrete base at the following bid: 35,000
sq. yds. brick paving, $1.85 per sq. yd.,
20,000 lin. ft. curb, 27 cts.; 12,000 cu. yds.
excav., 35 cts.; 1500 lin. ft. oak header, 3
cts.; 300 lin. ft. 12-in. drain sewer, 55 cts.;
300 lin. ft. 18-in. drain sewer, 90 cts.; 10
single oatchbasins, $18.50; 20 double catch-
basins, $32; 35 cu. yds. reinforced concrete
culverts, $10; 500 lin. ft. resetting curb,
10 cts.; total $76,747.

Wichita Falls, Tex.—Citizens voted $46,-
000 paving bonds for city.

Pueblo, Colo.—Bids desired about Feb.
15 by D. P. Gammon, City Engr., for
paving Main and Court Sts.

Everett, Wash.—City Council passed
resolutions for paving Fulton and Wall
Sts.

North Vaklma, Wash.—Bids will be re-
ceived about* middle February by City
Council for paving with asphalt, macadam
or Rocmac, portion of S. 1st St.

Seattle, Wash.—Contract about to be
awarded by Bd. Pub. Wks. for paving and
filling Utah Ave. ; cost about $186,000.
Plans have been completed by A. H.

Dimock, City Engr., for Improving 10th
Ave., to Include 24,000 sq. ft. concrete
curb, 46,000 sq. yds. 6-ln. brick block, etc.
Bids will be received by Bd. Wks. about
Feb. 19.

Wenatchee, Wash.—County Comrs. con-
templates improving Chelan County State
Rd. No. 10; cost $83,000.

Eugene, Ore.—County Comrs. hav*
adopted plans for constructing roads; cost
about $50,000.

Oregon City, Ore.—About $10,000 will
be spent during 1915 for paving and side-
walks.

•Bakersfieid, Cal.—Contract for grad-
ing, constructing oil macadam pavements,
culverts on Bakersfield-Taft Rd. awarded
by County Bd. Supervrs. Jan. 9 to Geo.
S. Benson & Son, 521 Stlmson Bldg., Los
Angeles, at $45,999.

•California. — Contract was awarded
Jan. 19 by Advisory Board of the Dept. of
State Highway Comn., at Sacramento, for
a section of road in Sutter County (be-
tween Yuba City and the northerly boun-
dary), Div. 3, Route 3, Sect. A, to the
Forest City Paving & Constr. Co., 62
Montgomery St., San Francisco.

Monterey, Cal.—About $570,000 bridge
and road bonds have been sold by county.

Riverside, Cal.—Bids desired until Feb.
3 by County Bd. Supervisors, for improv-.
ing Route 9 (Beaumont to Banning), con-
sisting in part of concrete pavement, 16
ft. wide, 16,069 ft. A. B. Pilch, Co. Clk.

•San Diego, Cal.—Contract for a mac-
adam rtad 20 ft. wide with 5 ft. sides of
oiled decomposed granite reported awar9-
ed to H. G. Fenton at $21,941.

San Francisco, Cal.—Board of City Su-
pervisors has adopted appropriations as
follows: For improvement of San Bruno
Ave., bet. Oakdale Ave. and Steuben St.,
$40,500; for Improvement of Sloat Boule.,
from Great Highway to Ft. Francis Wood.
$60,000.

Sandpoint, Idaho.—Paving of Main St. is
contemplated by city, cost about $100,000.

North Bay, Ont.—Election will soon be
held on question of issuing $60,000 bonds
for road and street Improvements.

Stratford, Ont.—A. B. Manson, City
Engr., writes that it Is proposed to pav*
Romeo, Albert and Druro Sts. with tarvia
on concrete foundation, with concrete
curb and gutter; cost $14,000. Nothing
definite will be done until May.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Dredging—Boston, Mass.—Bids desired
until Feb. 18 by Lleut.-Col. W. E. Craig-
hill, Corps Engrs., U. S. A., Boston, for
dredging in Chelsea Creek, Boston Harbor,
Mass.

• Dredging—New York, N. Y.—Contracts
have been awarded by R. A. C. Smith.
Comr. Dept. of Docks and Ferries, for
dredging in Boroughs Manhattan, Brook-
lyn, Queens, Bronx and Richmond as fol-
lows: Contract 1443, C^ass 1—Dredging
North River, Manhattan Boro., to Morris
& Cumings Dredging Co., 17 State St.,New York, 250,000 cu. yds., at 11.83 cts.
per cu. yd.; total $29,575; Class 2—Dredg-
ing in East and Harlem Rivers, Manhat-
tan, Bronx, Richmond, Queens and Brook-
lyn, to Wm. Beard, 21 State St., New
York, 80,000 cu. yds., at 18.7 cts. per cu.
yd.; total $14,960 (bids opened Jan. 18).

Dredging — Baltimore, Md.—Bids were
opened Jan. 20 by Bd. Awards for dredg-
ing main channel of Lazaretto Light to
the piers of Transatlantic Liners, about
2,000,000 cu. yds.— (a) price per cu. yd., (b)
total: Coastwise Dredging Co., Norfolk,
Va., (a) 6.9 cts., (b) $138,000, 412 days;
Maryland Dredging & Contr. Co., Balti-
more, Md., (a) 7.45 cts., (b) $149,000, 286
days; Morris & (?ummlngs Dredging Co..
17 State St.. New York, (a) 7.83 cts., (b)
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I1SS.CM. XM days: Sanford A Brooks Co.,
14 OoraiiMrcc St., BUUmore, «a) 8 cts., (b)
nM,6M, 44S days: Am«ricaii Dredxlns
Co.. PtaUadelphia. Pa., (a) ».S cts., (b)
tltCOeO. 471 days: Atlantic Gulf ft Paciilc
Ca, 13 Park Row, New York. <a) 10.5 cts..

Oi) tll0.eM, 4M days: P. SanXord Roaa,
Inc.. Jersey City, N. J^ (a) 11 cts.; (b)
UM.(M«L 4M days. O. F. Ijickey. Harbor
Si«r.rcitT HaU.

RIvar and HariMra—Washington, D. C.
—Tbe Bouse has passed the river and
harb«ra bill prorldlnc (or an appropriation
or t34.0«0,000.

*Earth Levee—Augusta, Ga.—Bids were
opened Jan. 19 by City Council, care River
and Canal Comn.. 747 Broad St. (Nisbet
Wlnclleld. Ch. Enitr). for furnishing ma-
terial and constructing Sect. 4 of the earth
levee at Augusta, and contracts have been
awarded as follows: To C. R Teague. Co-
lumbia. S. C. for 2S0,0O0 cu. yds. earth
embankment. 14 cts.. and 30.000 cu. yds.
excav., 1« cts. total 339,800; to Beasley
Contr. Co., Birmingham, Ala., for 850 lin.

ft. 4H X 7 ft. reinforced concrete box
sewer, at W.SM. and to Cottrell Constr.
Co.. Augusta. Ga.. (or 420 lin. ft. ig-in.

oridc sewer, 530 lin. (t. 42-ln., 760 lin. ft.

SC-ln. and 330 Iln. (t. 24-in. vitr. pipe
sewer, total $8,343.

Dock Improvement, Etc.—Mobile. Ala.

—

The Turner Terminal Co. is reported In-

corporated with a capital of 3200,000; the
new company is to take over the Tumer-
Hartwell docks at (oot of Virginia St. and
operate same. Improvements to river
front property owned by the company are
contemplated and about 3500,000 bonds
will be iasaad to provide for Immediate
improvements. Incorporators: Turner-
Hartwell Docka Co. Horace Turner, W.
Marshall Higley, and others.

ALevae — Clarksdale, Miss.—Contract
reported awarded by Yaxec Delta Levee
Bd. to Prank T. Constant, of Alexandria,
La., (or leree construction, about 2.000,000

rd. levee; approximate cost, $400,000.

Flood Protection—Canton, O.—County
Surveyor Bender reported to be making
suneys for U miles of channel through
the waters of Sugar Creek, from Wayne
County Into Tuscarawaa County.

Pier Work—Michigan City, Ind.—Bids
were opened Jan. 19 by L.ieut.-Col. W. V.
Jndson, Corps Engrs., V. S. A., Chicago,
01., (or rconstructing with piles and tim-
ber part of East Pier, Michigan City Har-
bor: Bark. Smith & Nelson. Muskegon,
UkA., I2SJM: Greiling Bros. Co., Green
Bay. VnaT, 129,870: Robt. A. Love & Son.
Mnakecon. Mich., 325.C5g; Great Lakes
Dredge ft Dock Co., Chicago. III., $27.«14;

FItsnmons ft Connell Dredge & Dock Co.,
Chicago, ni., $29,684; Byrne Bros. Dredge
ft Eng. Co., Chicago, 111., $36,928.
Following is unit prices o( Burk, Smith

ft Nelson, lowest bloders. which has been
recommended (or acceptance:

324 lin. (t. old pier, to remove $4.60

81 oak piles. 40 (L long 16.00

81 oak pUes, 32 (L long 14.00
324 lin. ft. triple lap sheet piling. . 1300
44.9 M fL oak timber «5.00

89.784 M ft. ftr or pine timber 50.00

15.883 Iba. tie rods with nuts- and
wasbers 04

3.877 Iba. screw bolu with nuts and
waahers • 04

2.4*1 Iba. drift boUs 04
883 lbs. boat spikes 04
188 Iba. wire spike* 04

3,175 cu. yds. stone fill, new 2.00
77 cu. yds. stone fill, from old pier 2.00

1.224 en. yds. riprap stone, new 2.4.';

Drain—New Castle, Ind.—^Bids reported
desired until Feb. 6 by Chas. E. Byrket,
Oonnty Drainage Comr., (or constructing
Drain 8X82 of Kail Creek Drain, requiring
sboat S4M.00A cu yds. excavation.

Drainage Work—Fairfield, III.—Bids de-
»lr*d until FV' 4 by Comrs. Borah Drain-
age Dist.. of Wayne County, at the offlce

Of Crelghton ft Thomas. Fairfield, for con-
structing ditches of said Dist. estimated
cu. yda. excav. 617,794, total length of main
and lateral ditches 1*1,839 ft.

*L«v«« — Quincy, III,—Contracts for
levee and ditch work have been awarded
by the Bupenriaors of Fabius River Drain-
age tMat. to W. E. Callan Constr. Co., o(

Omaha. Neb., and T. C. Stevens Co.. of
Vea Moines: the two contracts total about
83M,«9«.
Oltch^Anoka, Minn.—Bids reported de-

sired until Feb. 4 by Arthur A. Caswell,
Oo. Aud.. for r-otwtnictlng Drainage Ditch
No. 54 Probable cost $11,407.

*Ofteh—BemldJI, Minn.—Ontracts have
been awarded by County Comra. Jan. 20
for constracting ditches as follows: No. 23,

to J. C. Parker. BemldJI. at 377,826: No.
28, 8. V. Topping. Spooner, $35,000, and
No 23. Kohler Contr. Co.. Frazee, at $S6..

943. J. L. George, Co. Aud.

Ditches—Fslrmont. Minn.—Bids report-
ed desired until Feb. 9 by H. C. Nolte,
Co. Aud.. for constructing .Tudlolal ditches
28. 42 and 44. ProWaWe cost $38,675. 122.-
964 and $13,131, respoctlv<>)y.

Ditch—International Falls, Minn.—Bids
desired until P>b. 4 by "lounty Comrs. for
constructinK .Tudldal Ditches 14. 17. 18
a.nd 20. Total miles ge. 2W miles; total
probable cost, about $(69,0M. L. H. Slo-
'um, Co. And

Ditch—Mankato, Minn.—County Comrs,
reported to have autborlxed construction
of county ditch No. 8( south and ea!*t of
Mapleton: It win be of tile and ooat abaat
$42,000

Ditches—Mankato, Minn.—Bids reported
desired until Feb. 2 by County Aud. for

constructing Ditch 35. Probable cost
$41,4»2.

Ditches—Slayton, Minn.—Bids desired
until Feb. 10 bv County Commissioners for

constructing Ditch No. 37, requiring 61,010

ft. SO to 6-in. tile. Total estimated cost
326,200. Bids desired same place as above
until Feb. 11 for constructing Ditch No.
38. requiring 22.380 ft. 20 to 6-ln. tile.

Total estimated cost $8,771. All drain tile

shall be designated by its inside diameter:
same to be Mason City clay of steam-
cured cement and to be perfect in all

respects.

Drainage—St. Paul. Minn.—The State
Drainage Board has decided to complete
the Roseau River project and will ask
state for $60,000; attention of Legislature
will also be called to need of a system of

lateral ditches along section lines north
of Roseau River to Canadlin boundary,
at a cost of about $85,000.

Drainage—Atchison, Kan.—Bonds in the
sum of $60,000 are about to be sold by
Comrs. of Atchison County for work in

Delaware Drainage Dist. in the west sec-
tion of Atchison County.

Drainage—Cape Qlrardeau, Mo.—Bids
desired until Feb. 8 by Bd. Superv.,
Cape Girardeau, Mo., for 6,000,000 cu. yd.

of excav.. Including contracts 11 and 17.

bottom widths range from 81 to 123 ft.,

advertised in Engineering Record. John
H. HImmelberger, Pres. Little River
Drainage Dist.; Wm. A. O'Brien, Ch.
Engr., Cape Girardeau.

Irrigation Work—Harllngen, Tex.—Bids
reported desired until Feb. 6 by Bd.
Directors, Cameron County Irrigation
Dist., for removing approximately 190,000
cu. yds. slit from Its canals.

Irrigation—Albuquerque. N. M.—A peti-
tion has been filed with State EuKineer at
Santa ?'*, by Emil Mann, of Albuquerque,
for 12 second feet of water from Ti.1eras
Canyon, to irrigate 800 acres by direct
diversion.

Power Plants—Concrete, Wash.—Press
reports state that the Stone & Webster
Corp., of Boston, Mass., will construct
a power plant at Concrete, where the
Baker River Joins the Skagit River.

Cofferdam—Seattle, Wash.—Bids desired
until Feb. 17 by MaJ. J. B. Cavanangh,
Corps Engrs., U. S. A., Seattle, for exca-
vation, removal of sections of an existing
cofferdam and constructing of a new cof-
ferdam at the Puget Sound Lake Wash-
ington lock site. Seattle.

ADIke—Tillamook, Ore.—H. F. Good-
speed, of Tillamook, writes contract for
constructing dike along Tillamook Bay
has been awarded to Collier & Stevenson,
of Salem, at about 12 cts. per cu. yd.

Irrigation—Fairfield, Cal.—The Sacra-
mento Valley Land & Water Co. will
shortly start work on construction of an
Irrigation system in Solano and Yolo
County river basins, at a cost of about
$500,000. R. T. Stone and E. T. Morris
are reported to be the owners.

Irrigation—Marysvllle, Cal.—Bonds in
the sum of $100,000 are reported sold by
the county to be used for irrigation work.

Syphon—Modesto, Cal.—E. A. Bayley, of
Los Angeles, reported to have completed
plans for constructing the Modesto Irriga-
tion Dist. Syphon, to be 783 ft. long, of
reinforced concrete.

-^Dredging—Oakland, Cal.—Contract for
dredging In Oakland Harbor is reported
awarded to R. A. Perry, of Oakland, at
$45,520.

Drainage—Corlnne, Utah.—The citizens
are reported Interested in the organiza-
tion of a drainage district to reclaim
large tracts of land In Corlnne. Attor-
neys Gustin, Gillette & Brayton, of Salt
Lake City, are reported to be Investigat-
ing the proposition.

Hydro- Electric—Newmarket, Ont.—Citi-
zens voted to Issue $16,000 bonds to con-
struct substation and extend hydro-elec-
tric power Into city. P. J. Anderson.
Town Clk. and Treas.

ELECTRIC RAILWAYS.
flemt Arranped Geographically

Brooklyn, N. Y.—New York Municipal
Ky. Corp, Is receiving bids for construct-
ing elevated railroad from Flatbush Hills
terminal of present elevated lines through
Jamaica Ave. to Myrtle Ave., Richmond
Hill; to be 2 track structure about 2
miles long.

Monaca, Pa.—Construction of electric
railway between Monaca and (.'nraopolis Is
contcmplat'd; cost about $350,000. John
W. Reid and John J. Allen said to be In-
terested.

Birmingham, Ala.—H. J. Mllner, Pres.
Mllner Land Co., contemplates construct-
ing electric railway from end of South
Highlands line of Birmingham Ry. Light
& Power Co. at 20th and 15th Ave. to
Mllner Heights.

Cleveland, O.—Cleveland, Southwestern
ft Columhus Ry. Co. contemplates con-
structing an clfctric railway from Berlin
Heights via Wakeman to N(w London
and Plymouth, New Washington and
Rucynis. H. F. Schneider, Gen. Mgr.,
Cleveland.

Marshall, Tex.—Construction of electric

railway in Marshall and through Harrison

County is contemplated. Franchise has

been .asked from City Council.

Bartlesvllle. Okla.—Construction of elec-

tric railroad from Bartlesvllle, 50 miles

west, to Pawhuska is contemplated.
Chamber Commerce said to be Interested.

Vancouver, Wash.—Preliminary arrange-
ments being made to construct eleetrio

railway to connect Portland. Ore.; Van-
couver, Wash., and interurban lines in

Clarke County, Wash. Capital $300,000.

Henry Crass, 511 U. S. Bank Bldg., Van-
couver, Wash., Pres.; G. W. Ford, Van-
couver, Wash., Secy.

Riverside, Cal.—Riverside, Rialto & Pa-
cific R.R. Co. plans to build 10-mile inter-

urban railway to connect Riverside,
Bloomington and Rialto. Capital $500,000.

W. G. Henshaw, Tyler Henshaw and
Henry Chickering said to be interested.

San Francisco, Cal.—Board of City Su-
pervisors has adopted appropriations as
follows: For construction of California

St. line of Municipal Railway system,
$112,808: continuation of preparation of

plans and specifications for extensions to

Municipal Ry. system, $10,000; for con-
struction of extension to Geary St. car
barn, additional $6,452; (or altering and
adding to heating system or Geary St.

car barn and shops. $2,000.

Santa Barbara, Cal.—Reported competi-
tive bids will be received Feb. 18 by
Council for electric railway franchise as
applied for by Richd. Hamilton Gaud for

constructing a single or double track rail-

way on certain streets.

Brigham City, Utah.—Plans being con-
sidered to extend tracks of Ogden Rapid
Transit Co. from Wellsville to Brigham
City. P. D. Kline, Gen. Mgr., Ogden.

RAILROADS,
Items Arranged Geographically

Morrlstown, N. J.—The Road Com. of

Morris County Rd. Freeholders is consid-
ering a proposition from the Lackawanna
R.R. looking to elimination of grade
crossing at Morris Plain Station. The
general plans also include erection of new
station and other changes.

Paterson, N. J.—Approximately $3,000,-

000 will be expended in the elimination of

15 grade crossings on the Erie Railroad
In the city of Paterson under a decision
of the Board of Public Utility Comrs. at
Trenton, sustaining the application of city
seeking abolition of all such crossings on
main line between Madison Ave. and
River and Putnam Sts. H. J. Harder, City
Engr.

-^Harrlsburg, Pa.—The address of the
Brown-King Constr. Co.. the successful
bidder for the Pennsylvania R.R. work at
Harrisburg, noted in Engineering Record
of Jan. 23, should be Commercial Trust
Bldg., Philadelphia.

Pittsburgh, Pa.—Local press reports
state that contract will be let about Apr.
1 by Baltimore & Ohio R. R. Co. (F. L.
Stuart, Ch. Engr.. Baltimore, Md.) for
elimination of grade crossings at Liberty
Ave. and 33d St.; cost about $500,000.

Baltimore, Md,—The Pennsylvania
Railroad Co., in a letter to Mayor Pres-
ton, asks that Baltimore grant it a fran-
chise to construct two more tunnels under
city, one paralleling tunnel from Fulton
Station to the North Ave. bridge and the
other from Greenmount .^ve. to near
Broadway.

•A-Orange, Va.—Contracts reported
awarded by Southern Ry. Co. for grading
cm a line division and double-tracking
improvement In Virginia as follows: To
Morrow Constr. Co., Atlanta, Ga., work
between Orange and Burnley, Va., 15
miles, and to C. W. Lane & Co., Atlanta,
Ga., for work lietween Burnley and Char-
lottesville, 13.7 miles: total cost, about
$1,500,000.

Portland, Ore,—Preliminary steps will
soon be taken by City Council on plans
and estlmjites for the Oregon-Washington
R. R. & Navigation Company's regrade.
The project involves an expenditure of
about $600,000, and is to result in a change
of grade along railroad from E. 28th St.
to city limits .T. R, Holman, Ch. Engr.,
Portland.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Ft. Constitution (P. O. New Castle),
N. H.—Bids desired until Feb. 15 by Coast
Defence Commander, Ft. Constitution, (or
erecting a storehouse here (or use o( the
militia coast artillery.

Athol, Mass.—Plans being prepared by
Funk & Wilcox, 120 Boylston St., Boston,
(or erection of 2 wings to present school,
each 56 x 65 (t., of brick; total cost
$50,000.

Boston, Mass.—Bids desired until Feb. 9
by .Schoolhouse Comrs. (Jos. B. Loman-
skey, Chmn.) for erecting Boston Indus-
trial School for Boys, Parker and Archi-
bald Sts., Roxbury.

Oedham, Mass.—Town Com. reported In
favor of erecting a 20-room high school
costing $150,000.

North Adams, Mass.—lirectlon of a new
high school, costing probably $200,000, is

reported under consideration.

. New Britain, Conn. — Following are
lowest bids opened Jan. 20, for erecting
vocational high school: Thos. W. Crowe.
New Britain, general construction, $105,-

401; Hanlon & Murphy, Hartford, plumb-
ing, $6,600. and electrical work, $2,032;
Libby & Blynn, Hartford, heating and
ventilating, $11,725. Walter P. Crabtree.
Archt., New Britain.

Binghamton, N. Y.—Following are (our
lowest bids received Jan. 21 by State Hos-
pital Comn., Albany, (or erecting new
building (or Chronic Patients at the Bing-
hamton State Hospital;
General construction, Duroiithic Co.,

Buffalo, $159,700; Geo. Baker Long,
Worcester, Mass., $161,800; Emerson Bldg.
Co., New York, $164,500, and Wm. F. Ful-
ton, Buffalo, $168,987.
Heating—R. T. Ford Co., Rochester,

$19,737: Gaylord Eng. & Constr. Co., Bing-
hamton, $19,823: Geo. H, Drake, Buffalo,
$19,836, and J. J. Horan Co., New York,
$19 842
Plunibing—Peter Keeler Bldg. Co., Al-

bany, $13,122; Burns Bros., Syracuse, $13,-

426; P. J. Sullivan Co., Inc., Syracuse,
$14,866; R. T. Ford Co., Rochester, $14,933.
Electric Work—New York Constr. Co.,

New York, $6,315: Watson Flagg Eng. Co.,
New York, $6,428; S. G. Waterman, New
York, $6,643; Peter Keeler Bldg. Co., Al-
bany, $6,822.
Four lowest bids opened same time and

place as above for new boiler, stack, etc.,

at Binghamton State Hospital: Flood &
Van Wirt Co., Hudson Falls, N. Y., $19,-

500; R. T. Ford Co., Rochester, $19,800;
Peter Keeler Bldg, Co., Albany, $19,922,
and Geo. H. Drake, Buffalo, $19,990.

New York, N. Y.—Sub-bids desired by
John J. Hearn Constr. Co., 69 W. 46th St.,

on 4-story addition to hospital at 150th St.

and St. Nicholas Ave. for the Audubon
Sanitarium. Dr. H. W. Lloyd, Owner;
Geo. J. Hardway, Archt., 347 5th Ave.;
cost $18,000; also an addition to warden's
quarters at city prison, at the Tombs; cost
$15,000; Owner, city of New York. F. B. &
A. Ware, Archts., 1170 Bway.

New York, N. Y.—Bids desired until
Feb. 5 by Bd. Trus., Bellevue and Allied
Hospitals (John W. Brannan, Pres.) for
furnishing materials and making altera-
tions to the present main building of
Harlem Hospital, Lenox Ave. and 136th
St,; also additions and alterations to
plumbing and gas fitting. Security, $8,-

500 and $2,500, respectively.

New York, N. Y.—Bids desired until
Feb. 8 by C. B. J. Snyder, Supt. School
Bldgs., New York, (or general construc-
tion; also plumbing and drainage o( new
School 48, Boro. Bronx. Security $100,000
and $8,000, respectively.

Syracuse, N. Y.—Aldermen have author-
ized the issue o( $50,000 bonds for the
completing including the furnishing o( the
(3enesee Schoof.

Utica, N. Y.—School Bd. Is considering
erecting a new school on the Roskop(
property, near Court St.: also about to ask
bids (or erecting the addition to the
Academy School.

West New Brighton, S. I., N. Y.—Plans
being prepared by Fredk. L, Metcaif, 143
North Ave., Plainfield, N. J., for a 2-story
brick, terra cotta and limestone parochial
school for the Church of the Sacred Heart

:

cost $100,000. Rev. W. C. Poole, Pastor.

Atlantic City, N. J.—Reported bids about
to he asked by Bd. Educ. for erecting a
2-story stone school, 32 x 70 ft., according
to plans by Bertram Ireland, Atlantic
City.

Newark, N. J.—Contracts for erecting
McKinley School awarded as follows: Ma-
son and carpenter work, to E. M. Waldron
& Co., Inc., Newark, at $68,668; heating
and ventilating, to Jas. F. Kelly, Newark,
at $17,397; steel and iron work, Chas.
Arnv, Elizabeth, $14,666: roofing and sheet
metal, Jacob Steinberg, Newark, $4,685:
plumbing, Jaehnig & Peoples, Inc., New-
ark, $4,746; Underpinning & Foundation
Co., New York, have secured the contract
for Hercules steel piles. E. F. Giiilbert.

Archt., Bd. Educ.

RIdgefield Park, N. J.—Sub-bids desired
hv the John J. Hearn Constr. Co., 69 W.
46th St., New York, N. Y., on a school
and church building to be erected for St.

Francis R. C. Church at a cost of $50,000.
Rev. J. M. McDonald, Rector; Fred. J.

Schwartz, Archt., Paterson.

Ebensburg, Pa.—Reported County Comp-
troller Geo. M. Wertz has been author-
ized to ask bids for erecting additions and
alterations to the court house.

.^^Philadelphia, Pa.—Contracts for erect-
ing observation building and nurses' home
at the Municipal Hospital awarded by
Dr. Ziegler. Director Health and Chari-
ties, as (ollows: General contract, to

P. J. Hurley, 1233 Cherry St., at $68 -

924 and $51,890, respectively; plumb-
ing both buildings, Wm. McCoach, Jr..

1607 Sansom St., at $11,735: heating,
Hoben & Doyle, 21st and Pine Sts., at

$10,172; electric lighting, TTnited Electric

Constr. Co.. ."it $6,380. Bids (or these
buildings were opened Jan. 12. No action
has been taken on bids opened at same
time for erecting the power house at

Holmesburg. . ,,,
It is reported that new dispensary build-

ings costing $100,000 are to he erected at

the Children's Homeopathic Hospital.

kitemu mtrkti thus ffvi th* namit if parties amtritd eentraeU.
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'A'PhlladelphIa, Pa.—Contract for erect-
ing a 1-story stone power house at
Holmesburg tor city of Pfiiladelpliia lias

been awarded to W. W. Anstrue, 1214 Fil-
bert St., at $56,537.

AWilkes-Barre, Pa.—Contract for erect-
ing the Private Ward Hospital awarded to
John Curtiss & Co., Willtes-Barre. Cost
complete about $150,000.

Charlottesville, Va.—A new wing is to
be erected at the University Hospital by
Trus. o( Univ. of Virginia; $50,000 avail-
able.

Clemson College, S. C.—Bids will be re-
ceived by R. E. Lee, of Clemson Agricul-
tural College, at Clemson College, S. C,
about Feb. 5, for erection of a Y. M. C. A.
building to be 3 stories of brick and cost
about $75,000.

^Atlanta, Ga.—Contract for erecting
fireproof brick, concrete and stone labora-
tory and power plant for the Georgia
School of Technology awarded to Pittman
Constr. Co., Rhodes Bldg., at about $55,000.
Francis P. Smith, Archt., Ga.. School
Technology.

Savannah, Ga.—Mayor has been author-
ized to ask bids on the $200,000 auditorium
bonds.

Knoxvllle, Tenn.—Plans for proposed
Lawson McGhee Library have been tenta-
tively agreed upon by the Bldg. Com. ; cost
about $50,000.

-A-Mlddlesboro, Ky.—Contract for erect-
ing U. S. Post Office awarded to John G.
Unkefer & Co., Minerva, O., at $62,840.

Akron, O.—Plans for the armory, to cost
$60,000, are being prepared by M. E. Harp-
ster, Akron.

Cleveland, O.—Bids desired until Feb. 15
by Bd. Educ. for furnishing material and
erecting a school at Corlett Ave. and
E. 129th St. Frank G. Hogen, Uir.
Schools.

Delaware, O.—Bids desired until Feb. 13
by Bd. Educ, Berlin Township School
Dist., Delaware R. D. No. 4 (Floyd Grif-
fith, Clk.), for furnishing material and
erecting a brick and stone centralized
school. Howard & Merriam, Archts., 8
E. Broad St., Columbus.

FIvepolnts (P. O. Mt. Sterling), O.—Bids
reported desired until Feb. 8 by Bd, Educ,
care Murl Hosier, R. F. D. Mt. Sterling,
for erecting 2-story and basement grade
and high school. Probable cost $25,000.
E. S. Matheny. Archt., 1484 Bryden Rd.,
Columbus.

• Martel, O.—G. J. Heileman, Clerk Bd.
Educ, writes that contracts for erecting
the brick and stone school have been
awarded as follows (bids opened Dec. 31)

:

General contract, to L. J. Dclander,
Marion, at $22,242: heating and ventilat-
ing, to Lamneck Co., Columbus, at $2,990:
plumbing, to Huffman & Conklin, Colum-
bus, at $3,997.

Toledo, O.—H. C. McClure, Structural
Engr., Bd. Educ, writes that it is pro-
posed to issue $900,000 bonds instead of
$90,000 as recently stated. It is the in-
tention to building 4 new ward schools in
addition to the one recently noted and to
remodel 2 schools just as rapidly aS the
plans can be completed.

Gary, Ind.—Following are four lowest
bids received Jan. 15 by Superv. Archt.,
Washington, D. C, for erecting the U. S.
Post OfRce—(a) limestone, (b) sandstone,
ic) marble: The Chas. McCaul Co., 1715
.Sansom St.. Philadelphia, Pa., (a) $95,790,
(b) $103,790, (c) $120,790; R. S. Moore,
Lafayette, (a) $98,800, (b) $104,800, (c)
$123,900; Geo. W. Stiles Constr. Co., Rook-
ery Bldg., Chicago, 111., (a) $99,300; The
Conners Bros. Co., 64 W. 88th St., New
York, (a) $99,750, (c) $122,750; J. L.
Grouse, Box 642, Greensboro, N. C, (b)
$106,115: Geo. Baker Long, Worcester,
Mass.. (c) $123,650: Bedford Stone &
Constr. Co., Indianapolis. Ind.. (b) $108,000.

Warsaw, Ind.—W. F. Maist, Secy. Bd.
Educ, writes it is reported to erect a
12 or 14 room school. No plans yet pre-
pared.

Windfall, Ind.—Plans being prepared by
Chas. W, Barrett & Co., Kokomo, for
erecting 2 high and grade srhools.

Detroit, Mich.—Plans for the $600,000
municipal courts building, as submitted bv
Smith, Hinchman & Grylls. Washington
Arcade, have been approved by the Coun-
cil Com. on Public Buildings.

Momence, III.— Bids desired until Feb.
15 by Bd. Educ. <C. L. Tabler, Secy.) for
furnishing material and erecting a school.
N. S. Spencer & Son, Archts., Champaign.
La Crosse, Wis.—Plans being prepared

by Parkinson & Dockendorf, Unker Bldg.,
for addition to Bt. Francis Hospital; cost
reported to be $50,000.

Madison, Wis.—Lowest bid opened Jan.
18 by Trustees of University of Wisconsin
for erecting superstructure of addition to
Soils Building was submitted by T. C. Mc-
Carthy, M.idlson, at $49,249.

Council Bluffs, la,—Erection of a Joint
city hall and police station reported under
consideration by City. Address Mayor.

Garner, la.—Bids desired until Feb. 11
by Trustees Gamer Public Library, for
the general construction (not Including
plumbing and heating) of a library. J.
H. Jefferp * Co., ArcntB., Mason City.

Salina, Kan.—School Bd. is considering
erecting new buildings at a cost of
$100,000.

Canton, S. D.—An election will probably
be held in February on the question of
erecting a 3 -story brick and stone school,
to cost about $60,000. A. E. Jennings, Clk.
Bd. Educ.

Kansas City, Mo.—Bids desired by Bd.
School Directors (Jas. B. Jackson, Secy.)
for furnishing material and erecting 3
schools, as follows:
Until Feb. 1, Kensington School, Poplar

Ave. and 17th St.
Until Feb. 4, Wm. Cullen Bryant School,

57th St. and Bway.
Until Feb. 6, Mark Twain School, 59th

Terrace and 60tli St. East of Swope Park-
way. Chas. A. Smith, Archt., Finance
Bldg.

Little Rock, Ark.—An election will
probably be held in spring to vote $150,-
000 bonds for the erection of a charity
hospital. Chas. E. Taylor, Mayor,

San Antonio, Tex.—Frank R. Newton,
Co. Clk., writes that the proposed joint
city and county hospital will be fireproof,
of concrete, and cost $250,000. Not yet
ready for bids. Architect, Atlee B. Ayres,
of San Antonio.

Lawton, Okla.—Bids reported desired
until Feb. 11 by School Bd. (Alfred Mol-
stad. Secy.) for erecting, also heating,
ventilating and plumbing a public school.
Jas. S. Cox, Archt., Estherville.

Oklahoma City, Okla.—See "Miscel-
laneous."

Oklahoma City, Okla.—The Secy. State
Capitol Comn. writes with regard to con-
structing the State Capitol (bids for
which were to have been opened Jan. 14)
that all were returned unopened on ac-
count of there not being a sufficient
number to insure proper competition.

Greeley, Colo.—Bids will probably be re-
ceived in March by tire Comrs. of Weld
County, at Greeley, for the erection of a
4-story fireproof, stone, terra cotta, brick
and reinforced concrete court house. 95 x
165 ft., to cost $225,000. Architect, W. N.
Bowman, Central Savings Bank Bldg.,
Denver.

Everett, Wash.—Plans are now to be
prepared by W. E. Hastings, Commerce
Bldg., for a reinforced concrete school to
be erected in connection with the Monroe
School: cost about $50,000.

Seattle, Wash.—Reported that bids will
probably be asked in March by Co. Comrs.
for erecting 3 story brick and frame Juv-
enile Detention Home at 15th Ave. and
Yesler Way which is to cost $45,000.

Seattle, Wash.—Bids desired until Feb.
17 by Port of Seattle Comn. (C. E. Rems-
berg. Secy., Central Bldg.) for erecting «u

1 and 4-story ice and fish storage building
at Turning Basin of East Waterway.
Probable cost $50,000.

-^Spokane, Wash. — The Washington
Brick, Lime & Sewer Pipe Co., Spokane,
reported to have secured contract for fur-
nishing terra cotta, brick and common
brick for use in the St. Michael's School
in this city. Contract is reported to
amount to $50,000.

Halfway, Ore.—Reported plans are being
prepared for a 2-story school costing $65.-
000. Address School Bd.

Berkeley, Cal.—Plans are to be prepared
by following architects for school build-
ings: Coxhead & Coxhead, Hearst Bldg.,
San Francisco, Cal.. $37,000 building:
Walter Reed, Oakland Bank of Savings,
Oakland, $36,000 building: W. H. Ratclil'f,
First Natl. Bank Bldg., Berkeley, $70,000
building: Hobart & Cheney, Chronicle
Bldg., San Francisco, $100,000 building:
Jas. W. Plachek, Acheson Bldg., Berkeley,
$26,000 building.

Calexico, Cal.—School bonds amounting
to $65,000 have been sold.

Fresno, Cal.—Bids reported desired until
Feb. 5 by C. C. Starr, Secy. Bd. Educ, for
erecting Wa.shington School. W. J.
Coates. Jr., Kowell Bldg., Advisory Archt.

Puente, Cal.—.School bonds amounting to
$65,000 have been sold.

San Francisco, Cal.—Contract for erect-
ing the building at the Exposition for
France has been awarded to Lindgren &
Co., Monadnock Bldg., at about $88,000.

Stockton, Cal.—Reported bids about to
be asked by Bd. Educ for erecting the
El Dorado School, to be 2 stories and cost
about $75,000.

Whlttler, Cal.—School bonds amounting
to $50,000 have been sold. Tuttle & Angel.
619 Delta Bldg., Los Angeles, have been
engaged to prepare plans for building.

Indian Head, Sask.—Bids reported de-
sired until Feb. 18 for erecting high
school. Plans may be obtained at office
of And. Dickson. Indian Head, and at of-
fice of Storey & Van Egmond. Archts..
McCallum-Hlll & Co. Bldg., Regina.

PRIVATE BUILDINGS.
Items Arranged Geographically

Brockton, Mass.—Plans being prepared
by Lockwood & 'Jreen, Boston, for 4-story,
1.50 x 80 ft., warehouse: also for an office
building and stable for E. C. Hall & Co.

Fall River, Mass.—Plans being prepared
by L. G. Destremps & Sons, Inc., Fall
River, for an orphanage for St. Joseph's
Notre Dame Church.

Springfield, Mass,—Reported E. K. Wil-
cox Grand Army Post (Jas. L. Bowen,
Secy.) is taking steps to erect the build-
ing at 46 State St. for which there is a
fund of $50,000.

Worcester, Mass.—Plans being prepared
by Frank A, Kendall, 45 Bromfleld St.,
Boston, for the 4-story stone, steel and
concrete fireproof building to be erected
on Main St. for the Merchants' Natl.
Bank; cost $500,000.

New London, Conn.—Preliminary plans
prepared by Johnson & Burns, Hartford,
for a 4-story brick and brownstone parish
house to be erected on Washington St. for
the First Baptist Church have been ac-
cepted.

Albany, N. 'V.—Reported Fuller & Rob-
inson Co., 95 State St., has been engaged
to prepare plans for an addition to the
Y. W. C. A. building.

Brooklyn, N. Y.—Plans prepared by
Paiiitt Bros., 26 Court St., for 7-story
brick and reinforced concrete store and
loft building to be erected on Fulton and
Bond Sts. and Hanover PI.; cost $100,000.
Jasori S. Bailey, 615 Washington St., Bos-
ton, Mass., Owner.
Plans filed for a 6-story apartment

house to be erected in Keap and 4th Sts.
at a cost of $50,000, according to plans by
Shampan & Shampan.
Plans filed for 3 story brick storage and

stable to be erected at 4th and Bond Sts.,
for Knickerbocker Ice Co., cost $50,000i
Mortenson & Co., 405 Lexington Ave.,
New York, Archts.

Geneva, N. Y.—Bids will probably be re-
ceived about Feb. 1 by C. Sweeney, of
Geneva, tor a 3-story, 50 x 184 ft., picture
theater to be erected on Exchange St., to
cost complete $40,000. Architects, Leon H.
Lampert & Son, Rochester.

New York, N. Y.—Sub-bids desired by
John J. Hearn Constr. Co., 69 W. 46th St.,
New York, on a synagogue to be erected
at 24 W. 114th St. for the Congregation
Kol Israel Anshi Poland; cost $75,000.
Sommerfeld & Sleekier, 31 Union Sq.,
Archts., and on alterations to 7-story loft
building at 497 E. Houston St., owned by
city of New York; cost $25,000. Frank H.
nines, Municipal Bldg., Supt. Pub. Bldgs.
and Offices.

New York, N. Y.—Thompson Starrett
Co., 49 Wall St., reported to have secured
contract for erecting 12-story, fireproof,
steel frame, concrete, limestone and brick
mercantile building at Bway. and 35th to
36th Sts. for the 1337 Bway. Co., accord-
ing to plans by Clinton & Russell, 32
Nassau St.
Contract for erecting Arcade building

at 50 Bway. for Standard Oil Co. reported
awarded to Cauldwell-Wingate Co.. 381
4th Ave. Severance & Van Allen, Archts.,
4 W. 37th St.
Reported New York Central R.R. (Geo.

W. Klttredge, Ch. Engr., New York)
working in co-operation with the New
York State Department of Foods and
Markets intends erecting a $1,(500,000
wholesale market on 11th and 12th Aves.
and 34th and 35th Sts. as soon as the
Bd. of Estimate gives permission for the
laying of tracks. Similar markets are to
be erected in Brooklyn and Long Island
City .under the direction of the N. Y.
State Dept. of Foods and Markets (John
J. Dillon, State Comr.).

Atlantic City, N. J.—Saml. P. Nixon.
133 S. Broad St., Philadelphia, Pa., is
having plans prepared by Marshall & Pox,
38 S. Dearborn St., Chicago, 111., for a
hotel and sanatorium which he will erect
in this city.

Morrlstown, N. J.—See "Railroads."

Allentown, Pa.—Jacoby & Weishampel,
Commonwealth Bldg., are preparing plans
for the 4 -story fireproof brick building to
be erected on N. 9th St. by the I. O. O. F.

Easton, Pa.—Contract for erecting the
St. Joseph R. C. Church on the South
Side awarded to A. A. Bechtel, of Easton.
<^ost about $70,000.

Lancaster, Pa.—Reported bids desired
until Feb. 2 hv Wm. C. Pritchett, Archts.,
416 Walnut St., Philadelphia, for erecting
a brick parish house and rectory for the
.St John's Episcopal Church.

Philadelphia, Pa.—Bids will be asked, it

is reported, about Mar. 1 for erecting a
4-story brick concrete and terra cotta
apartment house at 41st and Baltimore
Aves., according to plans by Clinton &
Russell, 32 Nassau St., New York, N. Y.
Cost $200,000.
Contract awarded to A. B. Bowen, At-

lantic City, N. J., for erecting a 4-story
aiiartment house at Sydenham and Master
Sts., according to plans by E. Allen Wil-
son. 1208 Chestnut St.; cost $50,000.

Pittsburgh, Pa.—Reported plans being
prepared by F. C. Sauer, 804 Penn Ave.,
for a 6-8tory fireproof temple for the Elks
to be erected on Sandusky St.. at a cost
of $150,000.

Scranton, Pa.—Bids reported desired by
Albert J. Ward, Archt.. Republican Bldg!,
until Feb. 1 for erecting 3-storv building
for Y. M. C. A. Probable cost $50,000.

Baltimore, Md.—Contract for erecting
a residence for Jos. C. Bloodgood .at •

115 Mldvale Rd., Roland Park, reported
awarded to Raymond K. Chambers, 36th
and Roland Aves.

Atlanta, Ga.—Eggleston Memorial Meth-
odist Church North reported to be con-
sidering the erection of a $100,000 edifice
on site of old Knowles home at Ponce De
Leon and Piedmont Aves.

Birmingham, Ala.—Plans about com-
pleted by Harry B. Wheelock, Birming-
ham, for a fireproof building to take the
place of the building of Steele-Smith Co..
recently destroyed by fire; cost $76,000.

Frankfort, Ky.—Bids reported desired
until Feb. 9 for erecting a 2-story and
basement, 23.6 x 89 ft., bank for State
National Bank (E. E. Hoge, Cashier).
Weber, Werner & Adkins, Archts., Mer-
cantile Library Bldg., Cincinnati, O.

Cincinnati, O.—Bids reported desired for
erecting a brick photo playhouse on War-
saw and Enright Aves., Price Hill, to
cost $40,000. Zettel & Rapp, Archts.,
Johnston Bldg. John W. Weinig, Attor-
ney, is a member of the company erecting
the theater, which is to be known as the
Price Hill Amusement Co.
Contract reported awarded to Leibold

& Gott, 134 E. 4th St., for erecting a brick
apartment house at Woodburn and Hum-
boldt Aves., to cost $45,000. Groesbeck
Estate, Owner.

Evansvllle, Ind.—The Old State National
Bank has not yet selected architect for its

proposed building.

Mollne, III.—Hammond W. Whitsett, of
Moline, is preparing plans for an edifice
for the First Congregational Church.

Detroit, Minn.—Later official reports
state bids desired until Feb. 25 for erect-
ing Catholic Church. Plans and specifica-
tions at Builders' Exchange. St. Paul and
Minneapolis. Rev. Chas. Cannon, Pastor.

Emporia, Kan.—Bids desired about Feb.
1 by L. V. Starkey, Secy. Y. M. C. A., for
the erection of a 3-story brick, stone and
concrete Y. M. C. A. building, to cost
about $50,000. Shattuck & Hussey,
Archts., 19 S. La Salle St., Chicago, 111.

Springfield, Mo.—S. S. Kresge Co. will
remodel its store here at a cost of about
$50,000.

St. Louis, Mo.—The Woodmen of the
World have authorized erection of a 3
story building costing $125,000.

Greenville, Tex.—Bids desired about
Mar. 1 by H. Bernard Macklin, Archt.,
Greenville, for the erection of a 3-story
brick, stone, steel and concrete hotel, 109
x 160 ft., for W. L. Beckman, to cost
$80,000.

Seattle, Wash.—Contract for erecting
5-story steel frame and reinforced con-
crete addition to Fischer Building,
awarded to W. T. Butler Contr. Co., Cen-
tral Bldg., at about $85,000. Bebb & Gould.
Denny Bldg., Archts.
The Imperial Candy Co. has had plans

prepared for a 5-story fireproof building
to cost $300,000.

Tacoma, Wash.—Marcus Loew, 1493
Bway., New York, N. Y., intends erecting
a theater costing $400,000. Theaters in
Spokane. Minneapolis and Los Angeles are
also contemplated by Mr. Ix)ew.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

New Haven, Conn.—Mysto Mfg. Co. is
having plans prepared by Lockwood &
Green, Boston. Mass., for a 2-story, 160 x
60 ft., brick and steel factory building.

Suffield, Conn.—Reported Suffleld-Berlin
Trap Kock Co., 18 Asylum St.. Hartford,
is in the market for machinery for a stone
crushing plant, including crushers, en-
gines, boilers, screens, locomotive cranes,
pumps, drills, cars, etc., for the plant to
be erected in Suffield. L. G. Coburn, Gen
Mgr. of the company.

Buffalo, N. Y.—Reported Eastern
Grain Mill & Elevator Co. has awarded
contract to Monarch Eng. Co., of Buffalo
for erecting a 1,000,000-bu. concrete fire-
proof grain elevator on the Buffalo River
adjacent to the 700 ft. Farmer's Point
turning basin. The elevator will be
equipped with 2 movable marine legs.
with a total unloading capacity of grain
from vessels of 50,000 bu. per hr.

Long Island City, L. I., N. Y.—Everett
Reilty & Constr. Co., Flatiron Bldg., New
York, N. Y., reported representing com-
pany which Intends erecting a 12-story
fireproof factory on Jackson Ave. and
10th St.

Mt. Vernon. N. Y.—Alfred Freeman.
.\rcht., 29 W. 34th St., New York, N. T..
is reported receiving bids for erecting an
addition to plant of A. R. Hosier & Co.,
at Wakefield and Webster Aves.

New York, N. Y.—Sub-bids desired by
the John J. Hearn Constr. Co., 69 W. 46th
St.. on alterations to factory at B4th St.
and 2d Ave. and at 307 E. 53d St. for the
United Cigar Mfg. Co.; cost $20,000. Som-
merfeld & Sleekier, Archts., 31 Union Sq.

Tottenvllle, N. Y.—Plans being prepared
by Lockwood & Green, Boston, Mass.. for
two 1 -story smelters, 300 x 75 ft. and 300 x
.50 ft., for the Nassau Smelting & Refining
Wks.

ifltems marked thus give the names of parties awarded contracts.
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Jtrmy City. N. J.—Bids deslr«d about
Feb. 15 by David M. Ach. Arcbt.. 1 Madi-
son ATe.. New York, tor -the erection of
a S-story pacUnc bouse. MO x CO rt.. and
a power house. M x CO (t., for tbe Naxel
Pscklns Co., to be of brick and steel con-
struction; cost of bolldlnK $100,000 and
equipment tTS.OOO.

*Pater*on, N. J.—General contract re-
ported awarded to McClinilc MarshaU Co..
IJ Park Row. New Yorii, N. Y., for erect

-

Ins I factory buildlcss for the Bast Jersey
Pipe Oa. at EL S7th St. and 2l8t Ave.
BulldlnsB to be of brick, steel and corru-
Sated iron, cover about 100.000 so. ft. and
cost tlOO.OOO.

Ptilladelphla. Pa.—Bids desired by Peuc-
kert * Wunder. Archta., 310 Chestnut St.,
tor erecting a 2-story brick, steel and con-
crete fireproof ice storage house and office
buildinc to be erected for the Norris Mar-
ket Ice Mfg. * Cokl Storaxa Co., at 3d and
Norris Sts.

Philadelphia. Pa.—Plans being prepared
by Day & Klauder. >tS Chestnut St., for
an t-story reinforced concrete and brick
ttzl&O ft. factory building to be erected
at llth and Brandywlne Sts. for EMw.
J. SchoettleCo.

-ACharleaton. S. C.—Contract for erect-
ing buildings for tbe Qencral Asbestos
Subber Co. awarded to Fiske Carter
Oonstr. Co., Oreenvllie, S. C. About
tlK,MO will be spent by the company in
erection of buildings and installation of
machinery. Building to l>e 2 story, 800 x
100 ft., of mill construction. Lockwood
Greene Jb Co., Boston. MasB., and At-
lanta, Ga.. Engrs.

Jacksonville, FIs.—Southern Cattle Co.
intends erecting in connection with the
JaclcaonviUe Union Stockyards, which they
have purchased, an abattoir costing
t2&.00Q.

Chattanooga, Tenn.—Wm. Lippbardt
tias approved the plana prepared by w. H.
Sears. 424 Cherry St.. for the brick and
concrete plant to be erected for the Chat-
tanooga Stamping & Enameling Co.

Brewster, O.—Reported Wheeling &.

Lake Erie R.R. (W. L. Rohbock, Ch.
Engr.. Cleveland) is considering erecting
•hops in this city to cost about $40,000.

Kansas City, Mo.—Reported Chicago &
Alton R-R- Co. (H. T. Douglas, Jr., Ch.
Engr., Chicago, ni. ) will erect a concrete
grain elevator in the East Bottoms, cost-
ing $1SO,000.

Seattle, Wash.—The California Paper
Board Mills, of San Francisco, Cat., Is re-

Krted having plans prepared for a box
ard mill having a capacity of 20 tons,

which they wlU erect In this city. A. H.
Douglas, Jr., Gen. Mgr. of the company,
will nave charge of the plant.

Seattle, Wash.—.'iee ••Public Buildings
and Schools,"

liFt. Wllllsms, Ont.—Contract reported
awarded to the Barnett & McQueen Co.,

Ltd., Ft. Williani, by the Ogtlvie Milling
Co., for the erection of an elevator ad-
lolning their plant in Ft. WiUiama at a
cost of $200,000: capacity 750,000 bushels.

Calgary, Alta.—J. C. Boyle is reported
interested in the forming of a company
for the purjKMe of erecting In this city a
packing plant.

MISCELLANEOUS.
St* al— "Hydraulic Comilruclion and River

Improi'tments."

lUms ArTm»9ei Gtograpkically

Tower Clock—Boston, Mats.—Bids de-
sired until Feb. IS by <J. Wenderoth,
Super. Arcbt.. Washington, D. C. for In-

tallaUoa complete of a tower clock in the
•ztenslon U. S. Court House at Boston,
advertised In Engineering Record.

Broken Stone—New York, N. Y.—Bids
desired until Feb. 4 by Park Bd. (Cabot
Ward, Pres.) for fuminhlng and deliver-
ing broken stone and screenings (No. 1-

!»15) for Parks. Boro. Bronx.

gen. City Purchasing Agent, for furnishing
1550 bbls. Portland cement and 85,000 gals,
bituminous binder.

Cement—Creiton, la.—Bids desired by
B. M. Breed, Co. Aud., until Feb. 3 for
materials as follows tu be furnished dur-
ing season of 1915: 2000 to 3000 bbls.
cement. 750 to 1500 tons sand, 1000 to 3000
tons gravel, 3C.0OO to 72.000 lbs. reinforc-
ing steel: corrugated Iron, 600 to 750 ft.

15 in., 600 to 750 ft. 18 in., 700 to 1000 ft.

24 in., 300 to 500 ft. 30 in., 200 to 300 ft.

3C in.: 40 M to 80 M ft. lumber. Theo. S.
DeLay, Co. Engr.

Freight Lift—Kansas City, Kan,—See
••Waterworks."

Kansas City, Kan.—Bids desired until
Mar. 1 by O. Wenderoth. Superv. Archt.,
Washington, D. C, for an hydraulic
freight Tift, pumping plant, etc., in U. S.
Post Office, Kansas City.

-A-Rock, Sand, Etc. — Oklahoma City,
Okla.—The Secretary State Capitol Comn.
writes contracts have been awarded as
follows: 8000 cu. yds. rock to Dolese
Bros., Oklahoma City: 4000 cu. yds. sand,
E. A. Barnes. Oklahoma City: cement,
S750 bbls. to Ada Portland Cement Co.,
Ada, and 6750 bbls. to Dewey Portland
Cement Co., Dewey: 500 M ft. lumber to
Minnetonka Lumber Co., Oklahoma City,
and 850 tons reinforcing steel to Capitol
Steel & Iron Co., Oklahoma City.

-^Cranes—Pearl Harbor, T. H.—Contract
for furnishing 3 electric traveling shop
cranes for naval station. Pearl Harbor
(bids opened Dec. 12), has been awarded
to Manning, Maxwell & Moore, 119 W.
40th St., New York, at $9,483.

Bids
Close.

Feb.

Feb. 2.

hVb. 2.

Feb. 3.

P>b. 5.

Feb. 5.

Feb. 5.

Feb. 8.

Feb. 9.

Feb. 10.
Feb. 12.

Feb. 17.

Feb. 17.

Feb. 23.

Mar. 2.

Mar. 3.

Mar. 9.

Mar. 16.

Cement, Etc.—New York,
Paving and Roads."

N. Y.—See

Proposals

For Proposals Advertised see Pages
44, 45 and 46

WATERWORKS.
See Eng.
Record.

System, Bedford. Mich.. Jan. 16
Adv. Jan. 16, 23.

(Hastings, Torortto Ont. ..Jan. 30
Reservoir Embankments,
Rocky Ford, Colo Jan. 30
Main. Wilmington, Del. ..Jan. 30
Extension, Anna, III Jan. 16
Bonds, Rector, Ark Jan. 16
Adv. Jan. 16.

Wells, Rector, Ark Jan. 16
Adv. Jan. 16.
Pipe, Pump, Etc., Lewis-
town, 111 Jan. 23

Valves, Etc., Columbus,
O Jan. 30
Pump, Pipe, Etc., Ipava,
111 Jan. 30
Water Supply for Bldgs.,
Springfield. O Jan. 16
Mains, South Newburg,
O Jan. 30
Water Wks., East Peoria,
111 Jan. 23
Adv. Jan. 23.
Sedimentation Basin,
Philadelphia, Pa Jan. 16
Adv. Jan. 16 to 30.

Meters, Akron, O Jan. 30
System, Hawthorne, N. J. Jan. 30
Adv. Jan. 30.
Supply for Buildings,
Napoleon, O Jan. 23
Pipe, Etc., Asheville,
N. C Jan. 30

Reservoir, Tampa, Fla...Jan. 80
Laying Pipe, Middletown,
N. Y Jan. 23
Extensions, Laramie,
Wyo Jan. 30
Adv. Jan. 30.
Pump. Plant for P. O.
BIdg., Kansas City,
Kan Jan. 80
Reservoir, Fltchburg.
Mass Jan. 23

Bids
Close
Feb. 1.

Feb.
Feb.

2.

2.

Feb.
Feb.
Feb.

2.

3.

3.

Feb. 3.

Feb. 4.

Feb. 5.

Feb. 5.

Feb. 6.

Feb. 6.

Feb. 2.

Feb. 2.

Feb. 2.

Feb. 2.

Feb. 2.

Feb. 2.

Feb. 2.

Feb. 2.

Feb. 2.

Feb. o

Feb. 2.

Feb. 3.

Feb. 3.

Feb. 3.

Feb. 3.

Feb. 3.

Feb. 4.

Feb. 4.

Feb. 4.

Feb. 6.

Feb. 5.

Feb. 6.

Feb. 8.

Feb. 8.

Feb. 8.

Feb. 9.

Feb. 9.

Feb. 10.

Feb. 10.
Feb. 11.

Feb. 11.
Feb. 15.
Feb. 15.

Feb. 15.

Feb. 16.

Feb. 24.

Feb. 8.

Feb. 9.

Feb.
Feb.

9.

9.

Feb. 12.

Feb. 12.

Feb.
Feb.

16.

20.

Feb. 23.

Mar. 1.

.Mar. 2.

Electric Light Plant, Butler, N. J.—
Bids desired until Feb. 15 by Lighting
Com. of Borough (Council for furnishing
material and constructing a municipal
Ilgbttng plant, advertised in Engineering
Record. Runyon & Carey. 0>nsultlng
Engrs., $45 Broad St.. Newark. D. D.
Smlthyman. Boro. CTIk.

Foundations for Towers— Washington,
D. C.—Bids desired until Feb. 27 by Bu-
reau of Yards and Docks, Navy Dept.,
Waataington, D. C. (H. R. Sanford, Ch),
for Spec. 2114—Ck>nstructing 9 founda-
tions for radio towers at the U. S. Naval
Reservation, Chollas Heights. San Diego;
Spec. 2122—Constructing concrete founda-
tions for three COO-ft. steel radio towers at
Naval Station, Pearl Harbor, Hawaii: also
until Mar. 13 same place as above for
Spec. 2133—Constructing concrete and pile
foundations for three «00-ft. 8te<-I radio
towers at the Naval Slallon. Cavite. P. I.

Gat Franchise—Lake Charlet, La.

—

Bids desired until Feb. 26 by And. Cook,
City Clk., for a gas franchise, advertised
in Engineering Record.

Cement, Etc.—Cincinnati, O.—Bids de-
sired until Feb. 5 at office of E. Von Bar-

Feb.

Feb.
Feb.
Feb.
Feb.

Feb.

Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

Feb.
Feb.

Feb.
Mar.
Mar.
Mar.

SEWERAGE AND SEWAGE
DISPOSAL.

2. Sec. 18 (Southerly Por-
tion). Newark, N. J Jan.. 16
Adv. Jan. 16, 23.

2. New York, N. Y Jan. 23
2. Toronto, Ont Jan. 80
2. New York, N. Y Jan. 80
3. Bonds, Rector, Ark Jan. 16

Adv. Jan. 16.
4. Philadelphia, Pa Jan. 23

.\dv. Jan. 23, 80.
4. Cleveland, O Jan. 80
8. Washington, D. C Jan. 30
9. Newark, N. J Jan. 30

10. Brooklyn. N. Y Jan. 80
11. Cambridge. O Jan. 30
15. EaBt Youngstown, O. ... Jan. 30
16. Veritnor City, N. J Jan. 30
16. Eldorado, Kan Jan. SO
16. Warren, R. I Jan. 30

Adv. Jan. 30.
23. Philadelphia, Pa Jan. 80
24. Milwaukee, Wis Jan. 80

Adv. Jan. 30.
2C. Philadelphia, Pa Jan. 80
1. Philadelphia, Pa Jan. 80
3. Philadelphia, Pa Jan. 80
6. Philadelphia, Pa Jan. 80

See Eng.
Record.

BRIDGEis.

Sallna, Kan Jan. 23
Adv. Jan. 23. 30.

Thief River Falls, Minn.. Jan. 30

International Fails, Minn. Jan. 30

Chehalis, Wash Jan. 9

Columbus, O Jan. 16

Bemidjl, Minn Jan. 30
Audubon, la Jan. 30

Palo Pinto, Tex Jan. 30

Illinois Jan. 30

Ivanhoe, Minn Jan. 23
Calgary, Alta Jan. 16

Washington, D. C Jan. 23
Adv. Jan. 23, 30.

Portland. Ore Jan. 30

Adv. Jan. 30.

Portland. Ore Jan. 16

Adv. Jan. 16 to 30.

Illinois Jan. 80
Illinois Jan. 30

Illinois Jan. 30

Illinois Jan. 30

PAVING AND ROADS.

Indiana Jan. 16

East Providence, R. I Jan. 23

Indiana Jan. 2a

Prosser, Wash Jan. 23
Kalama, Wash Jan. 23
Oakland, 111 Jan. 30
New York, N. Y Jan. 30
Mansfield, La Jan. 30
Toledo, O Jan. 30
Berwyn, 111 Jan. 30
Philadelphia, Pa Jan. 30
Indiana Jan. 23
Baltimore, Md Jan. 23
Adv. Jan. 23.

MeKinney, Tex Jan. 30
Louisville, Ky Jan. 30
Riverside, Cal Jan. 30
Bay City. Ore Dec. 2(i

New York, N. Y Jan. 30
St. Paul, Minn Jan. 30
Superior, Wis. Jan. 30
Duluth, Minn Jan. 30
Chehalis. Wash .'

. Jan. 16
Greenville, Pa Jan. 23
Adv. Jan. 23.

Pecos, Tex Jan. 30
Palo Pinto, Tex Jan. 30
Beaver, Pa Jan. 30
Carroll, la Jan. 30
Seattle. Wash Jan. Itl

Ivanhoe, Minn Jan. 23
Port Huron, Tex Jan. 30
Cambridge, O Jan. 30
Marshalltown. la Jan. Ill

Cleveland Heishts, O Tan. 2:!

Emmetsburg. la Jan. 30
Adv. Jan. 30.

West Liberty, la Jan. 30
Paulding, O Jan. 30

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Feb. 2. Contr. 28 — State Canal
Wk., Albany, N. Y Jan. S
Adv. Jan. 9 to 30.

Ditches. Mankato, Minn. Jan. 30
Irrigation Wk., Payson,
Utah Jan. »

Adv. Jan. 9.

Ditches, Jackson, Minn.. Jan. 23
Drain. Gonzales. La Jan.
Ditches, International
Falls, Minn Jan. 30
Ditches, Anoka, Minn.... Jan. 30
Drainage, Fairfield, 111... Jan. 30
Dam. etc., Harrisonburg.
La Dec. 6
Adv. Dec. 5 to 26.

Irrigation, Elephant
Butte, N. M Jan. 23

Drain, New' Castle, Ind.. Jan. 30
I r r i g a tion, Harlingen,
Tex Jan. 30

Drainage, Elsberry, Mo.. Jan. 16
Ditch, Bemidjl, Minn Jan. 23
Levee, Bakersfleld, Cal. . . Jan. 23
Drainage, Cape Girardeau,
Mo Jan. 80
Adv. Jan. 30.

Steel Hull for Derrick
Boat, Cincinnati. O Jan. 16

Ditches. Fairmont, Minn. Jan. 30
Irrigation, Oakdale, Cal.. Jan. 9
Stone for Jetty, Lone
Tree. Wash Jan. 23

Ditches, Slayton, Minn.. Jan. 30
Dredging, New York,
N. Y Jan. 16
Adv. Jan. 16 to 30.
Wharf, Washington, D. C. Jan. 23
Adv. Jan. 23.

Ditches, Slay tor., Minn.. Jan. 30
Electric Hoist, I'hiladel-
phla. Pa Jan. •
Adv. Jan. 9 to 16.
Cofferdam, Seattle,
Wash Jan. 80
Channel, Edina, Mo Jan. 80
Adv. Jan. 30.
Dredging, Boston, Mass. . Jan. 30Pumping Station for
Drainage Dlst., Quincy,
111 Jan. 16
Adv. Jan. 16 to 30.
Wharf, Brooklyn, N. Y... Jan. 23
Adv. Jan. 23, 30.
Dredge Tender, Galves-
ton, Tex Jan. 30
Adv. Jan. 30.

Feb. 23. Dredging, Portchester,
N. Y : Jan. 30
Adv. Jan. 30.

Feb. 24. Valves, etc., for Dry Dock
No, 1, Panama Jan. 9

Feb. 24. Pump. Plant for Dry
Dock, Panama Jan. 9

Feb.
Feb.

2.

3.

Feb.
Feb.
Feb.

3.

4.

4.

Feb.
Feb.
Feb.

4.

4.

6.

Feb. 5.

Feb.
Feb.

6.

6.

Feb.
Feb.
Feb.
Feb.

8.

8.

8.

8.

Feb. 9.

Feb.
Feb.
Feb.

9.

10.

10.

Feb.
Feb.

10.

11.

Feb. 11,

F'eb.
Feb.

11.

15.

Feb. 17.

Feb. 18.

Feb.
I'eb.

18.

19.

Feb. 20.

Feb. 23.

Bids
Close.

Feb. 24.

Feb. 24.

Feb. 24.

Feb. 25.

Feb. 26.

Mar. 1.

Mar. 2.

See Eng.
Record.

Irrigation, Payson City,
Utah Jan. 30
Adv. Jan. 30.

Stone for Jetty. Savan-
nah, Ga Jan. 30
Adv. Jan. 30.
Lock Gates, Louisville,
Ky Jan. 30
Adv. Jan. 30.

Dredging, Toledo, O Jan. 30
Adv. Jan. 30.
Tow Boats, Cincinnati, O. Jan. 30
Adv. Jan. 30.
Revetment, New London,
Conn Jan. 23
Adv. Jan. 23, 30.
Steel Flue Flats, Cincin-
nati, O Jan. 30
Adv. Jan. 30.

PUBLIC BUILDINGS AND
SCHOOLS.

Feb. 2. Bath, N. Y Jan. 9
Adv. Jan. 9 to 23.

Feb. 2. Letcher. S. D Jan. 23
Feb. 2. South Brownsville, Pa.. Jan. 23
Feb. 3. Allentown, Pa Jan. 23
Feb. 4. San Antonio, Tex Jan S

Feb. 4. St. Paul, Minn Jan. 23
Feb. 4. Kansas City, Mo Jan. 30
Feb. 5. Huntington, W, Va Jan. 16
Feb. 5. New York, N. Y Jan. 30
Feb. 5. Fresno, Cal Jan. 30
Feb. 6. Orono, Ont Jan. 16
Feb. 6. Kansas City, Mo Jan. 30
Feb. 8. Tifl^n, O Dec. 26
Feb. 8. Lima, O Jan. 16
Feb. 8. Hopedale, Mass Jan. 23
Feb. 8. Fivepoints, O Jan. 30
Feb. 8. New York, N. Y Jan. 30
Feb. 9. Lakewood, O Jan. 23
Feb. 9. Boston, Mass Jan. 30
Feb. 11. Dayton, O Jan. 23
Feb. 11. Ft. Myer, Va Jan. 23

Adv. Jan. 23. 30.
Feb. 11. Lawton, Okla Jan. 30
Feb. 11. Garner, la Jan. 80
Feb. 12. Sioux Falls, S. D Jan. 23
Feb. 12. Bowling Green, O Jan. 23
Feb. 12. Hudson, N. Y Jan. 30

Adv. Jan. 30.
Feb. 13. Terre Haute, Ind Jan. 30

Adv. Jan. 30.
Feb. 13. Delaware, O Jan. SO
Feb. 15. Toledo, O Jan. 23
Feb. 15. Clevelaria, O Jan. SO
Feb. 15. Ft. Constitution, N. H. . Jan. 30
Feb. 16. Cincinnati, O Dec. 12
Feb. 17. Independence, Wis Jan. 30
Feb. 17. Seattle, Wash Jan. 30
Feb. 18. Lincoln. Neb Jan. 9
Feb. 18. Indian Head, Sask Jan. 30
Feb. 20. Covington, Tenn Jan. 16
Feb. 27. Miles City, Mont Jan. 9
Mar. 1. Champion, O Jan. 9
Mar. 1. Alliance, O Jan. 23
Mar. 6. Lawton, Okla Jan. !>

PRIVATE BUILDINGS.
Feb. 1. Scranton, Pa Jan. 30
Feb. 1. Emporia, Kan Jan. 30
Feb. 2. Racine, Wis Jan. 23
Feb. 9. Frankfort, Ky .Jan. 30
Feb. 15. New Castle, Pa Jan. 9
Feb. 15. Salem, Mass Jan. 23
Mar. 25. Wilmington, Del Jan. 9
Feb. 25. Detroit. Minn Jan. 30

NEW INDUSTRIAL PLANTS.
Feb. 2. Barnard. N. Y Jan. 23
Feb. 17. Seattle, Wash Jan. 30

MISCELLANEOUS.
Feb. 2. Fences, Etc., Devils Lake,

N. D Jan. 23
Feb. 3. Cement, Etc., Creston,

la Jan. 30
Feb. 4. Broken Stone, New York,

N. Y Jan. 80
Feb. B. Cement, Etc., Cincin-

nati, ( ) Jan. 30
Feb. 9. Garbage Disposal, Shel-

ton. Conn Jan. 23
Feb. 10. Steel Dump Scows, Pan-

ama Jan. 9

Feb. 10. Cement, Seattle, Wash... Jan. 23
Feb. 11. Steam Boiler, Middle-

town, O Jan. 23
Adv. Jan. 23. 30.

Feb. 13. Revolving Cranes, Nor-
folk, Va Jan. S

Feb. 15. Electric Light Plant,
Butler, N. J Jan. SO
Adv. Jan. 30.

Feb. 15. Momence, 111 Jan. SO
Feb. 16. Incinerator Plant, To-

ronto, Ont Jan. »
Adv. Jan. 9.

Feb. 16. Tower Clock in U. S.
Court House, Boston,
Mass Jan. 30
Adv. Jan. 30.

Feb. 17. Steel Rails, Etc., Mel-
bourne, Australia Jan i

Feb. 18. El. Ry. Franchise, Santa
Barbara, Cal Jan. 30

Feb. 25. Gas Franchise, Lake
Charles, La Jan, SO
.-Vdv. Jan. SO.

Feb. 27. Steel Towers, Washing-
ton, D. C Jan, s

Feb, 27. Foundation for Radio
Towers, Washington.
D. C Jan. 30

Mar. 1. Freight Lift, Kansas City,
Kan Jan, 30

Mar. 6. Street Cleaning. Joliet, HI. Jan, 2.^

Mar. 13. Foundation for Radio
Tower, Washington,
D. C Jan. SO

litems marked thtu givt the names of parties awarded contracts.



New Construction Activities
The passing of the quarterly dividend on

the common stock of the United States Steel

Corporation last week had a somewhat de-

pressing effect on business. Securities which

do not pay dividends are not acceptable to

many banks and other lenders as collateral

for loans. As a result, there was considerable

selling of this stock, with a sharp decline in

price. Recently, however, this stock has ral-

lied, and it is hoped that this readjustment

period will be passed without serious loss. The
reason for passing this dividend was that the

net earnings of the corporation for the last

quarter of 1914 were only $10,930,170, which

is less by $2,500,000 than the previous low

record for the March quarter of 1904.

The railroads during the past month placed

orders for 325,000 tons of rail, 3182 cars, 54

locomotives, 5000 tons of bridge work and
50,000 tons of track accessories. Negotia-

tions are under way, however, for nearly the

same quantity of rails, and for more than

double the number of cars contracted for dur-

ing the past month. Bids received for con-

structing the Government lock and dam No.

33 on the Ohio river indicate that the lumber
market is still very weak, as low as $52 per

thousand for hardwood timber in place having
been bid.

Buildings

Building work seems to be much more
active. Plans are being prepared, or have
been filed in New York City for five build-

ings ranging in cost from $350,000 to $2,500,-

000. Plans are being prepared in Philadel-

phia for a $400,000 school building, and in

Cincinnati for a $150,000 manual training

school. In Chicago plans are being prepared
for two large buildings, one to cost $750,000
and the other $2,000,000. The Iowa State

board of education has recommended to the

Legislature appropriations of $515,000 for

buildings for the University of Iowa, of $200,-

000 for buildings for the Iowa State Teachers'
College, and of $370,000 for buildings for the
Iowa State College at Ames, Iowa. Bids are
asked at Pittsburgh for a $500,000 experi-

ment station for the Government Bureau of

Mines. Bids have been opened or contracts
awarded on the following work: Nine-story
reinforced-concrete addition to a warehouse,
Jersey City; $109,000 school building, New
Haven, Conn.; $250,000 building, Charlotte,

N. C, and $141,000 school building at Oak-
land, Cal. Beside these much prospective

work and several contracts of smaller size are
noted.

Bridges and Paving

No large bridge "projects are noted. It is

reported that the Missouri-Pacific Railroad
will build a $315,000 viaduct in St. Louis, and
a street viaduct at Peoria, 111., to cost $109,000

has been planned. An item of interest is a
request for bids on a small steel bridge in

Siam. Road and paving work shows con-

tinued activity. Alton, 111., plans $300,000

worth of paving work. The annual estimate

of the Department of Public Works of Detroit,

Mich., for paving amounts to over $2,000,000.

Considerable paving work is coming up in

Hartford, Conn. Plans for paving work have
been prepared at Rochester, Duluth and
Seattle. Bids are desired for further work on

the Maryland State highways. Bids are de-

sired at Arcadia, Fla., on paving work which
will cost $210,000, and bids are asked on con-

siderable paving work at Wilmington, N. C;
Pueblo, Colo.; Belle Plaine, Iowa; East San
Diego, Cal.; Seattle and Spokane. Bids on
brick paving amounting to $52,000 have been
opened at Galveston, Texas. Paving contracts

of about the same size have been awarded at

Alexandria, Va., and at Royal Oak, Mich.

Waterworks and Sewers

The low bid received Feb. 2 for a section of

the Passaic Valley sewer was $191,894. Bonds
have at last been sold at par for constructing

a sewer at Fall River, Mass., and a contract

for $173,834 awarded on bids which were re-

ceived Sept. 4. The low bid for sewer work
at Rockford, 111., was $92,473. An ordinance

authorizing the construction of a $145,000

sewer has been passed at Rochester, N. Y.

Plans are being prepared for a sewer system

to cost $120,000 for Bradley, 111. New Haven,
Conn., desires bids on $100,000 worth of sewer

bonds. It is reported that plans are nearly

complete at Baltimore for the construction of

a $100,000 fallsway covering Gwynns Run.
Portland, Ore., has received tids on 4250 tons

of cast-iron pipe for the use of the water de-

partment. Bids are desired at Mt. Morris,

N. Y., for a new waterworks system. It is

reported that Fort Worth, Texas, will con-

struct a conduit to Lake Worth reservoir at a

cost of $400,000. Bids are desired at Dayton,
Ohio, for $150,000 worth of waterworks bonds.

- Miscellaneous

The contract for 2,500,000 cu. yd. of dredg-

ing in Baltimore harbor has been awarded to

the Coastwise Dredging Company of Norfolk.

The two lowest bidders on Government lock

and dam 33 on the Ohio river near Maysville,

Ky., were within $1000 of each other. The
lowest bid was $972,544. It is reported that a

drydock to cost $325,000 has been contracted

for at Cleveland. Bids are desired on a large

ditch at Slayton, Minn. The Jellico & West-
ern Railroad is reported to be surveying a 30-

mi. extension in Tennessee. It is stated that

new bids will be asked on the municipal wharfs
at Richmond, Cal. The low bid for furnish-

ing and erecting lock gates for Dam 15 on the

Ohio river was $28,741, made by the Penn
Bridge Company.

WATERWORKS.
Items Arranged Geographically

Berlin, N. H.—The construction of
water works is contemplated, but nothing
definite has yet been done. Daniel J.
Daley, Mayor.

Ellington, Conn.—The Water Works Co.
contemplate installation of an engine,
tank and pump for emergency. F. M.
Charter, Owner.

New Britain, Conn.—It is proposed to
develop new water supply by dam, pipe
line or terminal; preliminary work only
to be done this year. Work will be under
supervision of Water Comrs. and City
Egr.

Mt. Morris, N. Y.—Bids desired until
Feb. 15 by J. A. Striker, Village Cik., for
furnishing material and constructing a
new distribution system for water works,
approximately 9 miles of 10. 8 and 6-in.
c.-l. water mains, etc.. advertised in En-
gineering Record. Specifications (for ref-
erence) are on file at New York office
of Engineering Record. J. F. Witmer Co.,
E:ngrs., Buffalo.

Shortsvllle, N. Y.—An additional stand-
pipe is proposed. Chas. H. Davidson,
Supt.

Troy, N. Y.—Bids desired Feb. 9 by Bd.
Contract and Supply (John J. McLaugh-
lin, Secy.), for 9740 ft. 16 in. Class A. c. 1.

pipe.
Contract awarded Jan. 29 by State

Contract and Supply for 570 tons Class B
16-ln. pipe to U. S. Cast Iron Pipe & Fdry.
Co., Philadelphia, Pa., at $20.20 per ton;
specials $55 per ton.

Margate City, Atlantic County, N. J.

—

Bids desired until Feb. 14 for one triplex
piston pump with capacity of 500 gals,
of water per minute; also bids for
one centrifugal pump with a capacity of
700 gals, of water per minute: also same
time and place separate bids for furnish-
ing one 100-hp gas producer, one 50-hp gas
engine, vertical type, with at least 2 cyl-
inders and closed base and self-starter;
one 50-hp Deisel crude oil engine and self-
starter, both proposals advertised in En-
gineering Record. A. B. Repetto, City
Clk.

Juniata, Pa.—The Water Commission
(N. E. Roher, Pres.), propose construct-
ing a new water main of not less than
lO-ln. diam. Engineer, Harvey Linton,
1717 13th St.. Altoona.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Philadelphia, Pa.—Bids reported desired
until Feb. 9 by M. L. Cooke, Dir. Dept.
Pub. Wks., for furnishing 48 In. c. i. pipe
and specials for the West Philadelphia
pipe line, also 36 in. valves for same pipe
line and for laying 48 In. pipe line.

Annapolis, Md.—Bids desired until Feb.
9 at Bureau Supplies and Accounts, Navy
Dept., Washington, D. C, for delivering a
turbine pump at Naval Academy, An-
napolis.

A-Hartwell, Ga. -^ Contract reported
awarded to J. B. McCrary Co., Atlanta,
for the construction of water works.

Manatee, Fla. — Contract reported
awarded to R. M. Hudson, of Atlanta, Ga.,
for constructing water works, a system of
storm and sanitary sewers, paving and
curbing about 3 miles of street with either
brick or asphalt concrete. Frank J. Fagin,
City Engr.

Newport, Ky.—Mayor Helmbold, in his
annual report to City Comrs., recommends
improvement of water system, reconstruc-
tion of sewers and resurfacing streets In
shopping district with brick.

Akron. O.—Bids reported desired until
Feb. 12 by C. P. Parker, DIr. Pub. Service,
for 2,075 water meters, 3,400 corporation
cocks and 2.050 stop cock boxes.

Cleveland, O.—Bids desired until Feb.
12 by Commissioner Purchases and Sup-
plies, for furnishing galvanized steel pipe
for Dept. Pub. Utilities, Dlv. of Water.

Dayton, O.—Bids desired until Feb. 9 by
Hugh Wall, City Accountant, for $150,000
hond.s. Issued for purpose of improving and
repairing the water works system.

Newark, O.—This city contemplates
issuing $30,000 bonds for enlarging light
plant by Installation of 300 kw. turbo gen-
erators with necessary boiler capacity at
municipal water works pumping station.
W. C. Christian, Dir. Public Service.

Ann Arbor, Mich.—Manley Osgood, City
Engr., writes citizens voted Jan. 25 to
levy an $8,000 direct tax for water works
experiment.
Manley Osgood, City Engr., writes with

regard to the above that immediate work
consists of constructing a well 16 ft. diam.,
30 ft. deep, sheet piling construction; after
construction this well will be pumped for
a period of 20 or 30 days and co-ordinate
investigation and measurement will be
made in the locality to determine if

this ground water source Is sufficient for
the needs of the city. On the outcome of
this investigation depends the character
at further water works improvements.
Bids on construction and pumping will be
received about Feb. 14.

Detroit, Mich.—The Fire Commission,
in its annual report to the Bd. of Alder-
men, asks $119,500 for extensions to high-
pressure system.

P. N. Jacobsen, 361 Cadillac Boule., pro-
poses the construction of a concrete tunnel
to Lake Erie for the purpose of supplying
Detroit and cities between Wyandotte and
Port Huron with water; capitalists with
whom he is associated are willing to con-
struct tunnels if contracts for water sup-
ply could be obtained from cities along the
route.

Saginaw, Mich.—Bids desired until Feb.
9 by Roht. F. Johnson, Comr. Light,
Water and Sewers, for furnisshing f.o.b.

cars Saginaw, c.-l. water and special
castings.

Hlllsboro, III.—City Council has engaged
Phillips Eng. Co., of St. Louis, Mo., to
make surveys for water supply for city.

Churdan, la.—Bids desired until Feb.
8 by City Clerk, for constructing water
works system, to consist of approximately
4492 ft. 8, 6 and 4-in. standard weight c. i.

pipe, 5000 lbs. c. 1. specials, hydrants and
valves, 50,000-gal. tank on a 90-ft. tower,
pump house, etc. W. H. Grover & J, Q.
Wickham, Engrs., Ames.

St. Louis, Mo.—County Comrs. reported
to have granted city permission to con-
struct an 8-mile water main, from Chain
of Rocks to Ft. Bellefontalne, to cost
about $40,000.

Risen, Ark.—Plans being prepared by A.
C. Moore, of Joplin, Mo., for water worKs
and electric light plant; cost $25,000. L. C.
Ackerman, City Clk.

Ennis, Tex.—The water works Improve-
ments contemplated here, include exten-
sion of pipe line and construction of 2
elevated water tanks, about 75,000 gals,
capacity each. Engineer, N. Werenskold,
of Dallas. W. D. Ferris, Mayor.

Ft. Worth, Tex.—This city will spend
about $400,000 for construction of a con-
duit line to Lake Worth reservoir.

Cordell, Okla.—Bids desired until 7:30
p. m. Feb. 8 for furnishing material and
making extension to water works system
in the city of New Cordell. For further
Information address Benham Eng. Co.,
435-7 American National Bank Bldg.,
Oklahoma City.

Quinton, Okla.—Town Council reported
to be considering construction of water
works.

Tulsa, Okla.—Plans have been prepared
by Layne & Bowler, of Houston, Tex., for
a well system; also plans by Watpr
Comrs. for a reservoir system. Neither
has yet been approved by Bd. of City
Comrs. T. C. Hughes, City Engr.

Yale, Okla.—E. A. Plerson, City Clk..
writes bids will be received Feb. 20 for
purchase of $25,000 bonds for water works
extensions; also same date for construc-
tion work. Engineer, D. B. Merry, of
Oklahoma City

Roslyn, Wash.—Election will probably
be held In spring on ctuestlon of issuing
$10,000 bonds for water works extension.

icltcms marked thus ijivc the names of parties aK'arded contracts.
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EuBMM. Ore.—Plans reported completed
by \\ater Board »B. F. Kenney, Chmn.).
tor construction of the I,iO0.OOO-Eal-
reservoir on C^oUese Crest; cost 130.000.
It is said that an additional 110.000 will
be speai for instalUns new mains.

ALInnton. Ore.—Contract awarded Jan.
11 for construcUiw a &0.0OO-gal. wood
ETa>ity tank for West Oregon Lumber
Co., to W. C Moore, of Portland.

Portland. Ore.—D. D. Clarke, Engr.
Water Bd.. writes It Is proposed to con-
struct during thf ve:ir iyi5. as a part of
the water suppl> oity, c.-l. water
mains as follow.^ :;0-in.. }113,0u0;
«500 ft. 21-ln.. t... ....--. ft. l«-in., »17,-
MO. and CSOO ft. li-m., (l!i,200. with prob-
ably several miles of smaller sizes, work
to be done by department forces.

It is reported that \Vm. H. Daly. Comr.
Pub. rtilities. will soon let contract for
4250 tons c.-i. pipe for use of Water Depl.
daring present year.

Salt Lake City. Utah.—The State Land
Board has submitted to the Governor its
report on the Hatchtown dam, recom-
mending that State Legislature be asked
to appropriate tl00,0O0 to rebuild reservoir
dam at another site.

Brockville. Ont.—A flitratlon plant has
been recommended for this city, to cost
SM.OOO.

Ottawa. Ont.—City Council has passed
bill providing for an overland Intake pipe,
to cost {260,000. and an application is now
being made to State Legislature. R. L.
Haycock, Water Works Engr.

Royal Oak, Saanich, B. C—Bids desired
until Mar. 12 by Hector .S. Cowper. Clk.
Munlciiial Council. Municipal Hall, Royal
Oak. Saanich. for materials for water
works, to Include c.-l. pipe and special
castings, valves and hydrants.

Cartagena, Colombia, S, A.—It Is re-
ported that the Cartagena. Colombia.
Water Works, Ltd., owned and controlled
by a British corporation, will soon be in
the market for 12 miles of pipe, and while
It is probable that this will be supplied
from England, American manufacturers
could address the local manager or tlie
I^ndon ofDce with regard to same. Ad-
dresses of local manager and London office
may be obtained from the Bureau of For-
eign and Domestic Commerce, at Wash-
ington. D. C. or its branch offices.

SEWERAGE AND SEWAGE
DISPOSAL.

lltmu ArrangtJ Gtographically

*8oston, Mass.—Following are 3 lowest
bids opened Jan. 21 by Pub. Wks. Dept.
for the Dorchester Brook sewer: West
Roxbury Trap Rock Co.. Spring St.. West
Roxbury. t44,410 (awarded contract); A.
BarulTaldi. 7 Parker PI., SomerviUe , »4«.-
518, and .M. Russo & Son, 240 North St.,
Boston. I47.23S.
Plans for replacing the old culvert sewer

on Brook Place and West Cottage St..
across Cottage to Judson to Brookneld to
Dacia 8ta, Dorchester, at a cost of 3S0.721,
iiave been approved by the Mayor. The
work will be done In concrete, the sewer
to be 7 ft. In diam.

Fall River, Mass.—The Bd. of Aldermen
baa passed a loan order of 150,000 for In-
•ewers and fSO.OOO for street construction.
J. H. Kajr, Mayor.H. K. Barrows, 6 Beacon St., Bos-
ton, Consulting Engr. for Fall River
Reservoir Comn., writes that contract
No. 1. for reinforced concrete Intel -

ceptlng drain and appurtenances was
awarded Jan. 23 to Hanscom Constr.
Co.. of Boston, In accordance with Its
bid opened Sept. 4, amounting to $173,-
•34. The deUy In awarding this contract
lias been on account of financial condi-
tions, which have prevented the sale of
iKWids to pay for the work at par, as re-
quired by the act under which the work is
being done.

PKtsfisld. Mass.—City Council has peti-
tioned State Legislature for permission to
Issue 1100,000 bonds for sewer extensions.

Warrsn, R. I.—Bids will be opened Feb.
16 by Sewer Coinrs. (Wm. H. Smith,
Secy.) for constructing about 15.000 ft. 8

to 18-ln. sewers, sedimentation tanks and
. 2 small collection wells and motor houses.
Chas. F. Chase, Engr.. 75 Westminster
St.. Providence.
New Haven, Conn.—Contract Is about to

fte let by F. L. Ford. City Engr., for con-
struction of Edgewood Ave. sewer; 2 plans
will be considered, one for a sewer to cost
about 115,000; another for a temporary
sewer to care for storm drainage, at a
cost not to exceed $3,000.

New Haven, Conn.—Bids desired until
Feb. 25 by Arthur D. Mullen, City Con-
troller, for 3100,000 sewer construction
bonds and 3100.000 street pavement bonds.

Albany, N. Y.—Hering & Gregory, of
Xew York, have been retained by the Bd.
of Contract and Supply to prepare plans
and specifications for an electrically oper-
ated sewage pumping station to be built
in connection with the sewage disposal
works: capacity 30.000,000 gal. daily.

•Long Island City, L. I., N. Y.—Con-
tract reported awarded Jan. 29 by Presi-
dent of Queens Boro. to "Jos. L. Segretto
for constructing sewers in several sec-
tions of Queens Boro., at a total cost of
317,660.

Rochester, N. Y.—Council has adopted
a first ordinance for Main St. and Front
St. sewer; cost estimated at $145,000.

Erie, Pa.—Theo. Eichhorn, Dir. of
Streets and Pub. Improv. in his annual
report, recommends construction of a
323,000 storm water sewer system In

southeastern section of city, and storm
sewers in northeastern section of city.

Harrlsburg, Pa.—Bids desired until noon
Feb. 5 by W. H. Lynch. Supt. Streets and
Pub. Improv., for constructing sewers In
2d. Market. Cumberland and 7 other
streets.

Johnstown, Pa.—Plans as prepared by
C. P. Collins, .Sanitary Engr., for sani-
tary sewer system are reported to have
been presented for approval to the State
Bd. of Health at Harrlsburg.

Lebanon, Pa.—Jas. H. Fuertes, of New
York, has been engaged to prepare plans
for sewage disposal plant in southern sec-
tion of city. T. R. Crowell, City Engr.

Baltimore. Md.—Calvin W. Hendricks,
Ch. Engr. Sewer Comn., reported to be
completing plans for construction of a
fallsway for the west end, covering
Gwynns Run, between Frederick Rd. and
Baltimore St.; cost about $100,000.

Washington, D. C.—Bids desired until
Feb. 15 by Comrs. D. C. for constructing
sewers in District of Columbia involving
the constructing of approximately 3500 lin.

ft. trunk sewers 6 ft. 6 in. to 7 ft., adver-
tised In Engineering Record.

Clearwater, Fla.—J. N. Drew, City
Engr.. writes that city will spend about
$20,000 for sewers.

Manatee, Fla.—See "Water Works."

Newport, Ky.—See "Water Works."

Akron, O.—Local press reports state
that a contract amounting to $91,000 Is

yet to be let for filter material for sewage
disposal plant.

Cleveland, O.—Bids desired until Feb.
11 by Commissioner Purchases and Sup-
plies, for constructing sewers in Vine-
yard and Way Aves., E. 13th and several
other streets.
The State Bd. of Health Is reported to

have ordered this city to construct within
3 years a sewage disposal plant; it will
probably be located on the east side.

Cclumbus, O.—The Council has ap-
proved ordinances providing for improve-
ments as follows: $250,000 for a storm
sewer In 1st Ward and $100,000 for a
storm sewer for Marj'land Ave. City's
portion of repair of sewers and drains,
$25,000; extension of the ClintonviUe
storm sewer, $8,000.

Hamilton, O.—It la reported that bonds
in the sum of $50,000 will be Issued to
reconstruct the Crawfords Ran sewer,
which was damaged by flood.

Stamford, Conn,—Following are bids opened Dec. 10 by Com. on Garbage and
Mirax* Disposal for constructing sewage disposal works with a daily capacity of
3^000,000 Bd. from plans of Jas. C. Harding, Engr., 170 Bway., New York, N. Y. : (a)n*dN. Lewis. New York, $59,877; (b) Suburban Eng. Co., New York, $60,834; (c)
J|,'"i>»-7<»ung * Hyde, New York, $75,660; (d) Harris Constr. Co.. Stamford, $77,078;W. B Elyrich. Grantwood. N. J., $78,885; Jas. A. Daly & Merrltt, Port Chester, N. Y.,
#iP, *84.

Cnit prices of 4 lowest bids, a, b, c and d (contract not yet let):

Engineer's Office (lump aum) $150.00 $375.00 $380.00 $250.00
8,000 ca. yds. earth excav X.25 i.oo 2 06 1 ."io

2.500 cu. yds. rolled embankment .25 35 26 80
50 cu. yds. rock excav 1.00 3.50 3.20 4!oo
Settling tanks (lump sum) 37,160.00 38,000.00 40,760.00 47.250.00
Sludge drying beds (lump sum) 1,250.00 2,000.00 2,760.00 2,126.00
?if,''''^'"f ^*'"* ""^ ''"'Wing Oump sum) .... 8,000.00 4,150.00 5,760.00 4,520.00
SZ!^ 'I-

*"''"• <= '• P'P* *"'' »Pecla>» 2.50 4.00 3.00 2.76
326 ft. 8-in. c I. pipe and specials 1.50 1.60 126 90
599 ft. 4-ln. c. 1. pipe and specials 1.00 .80 .62 50
60 ft. 18-in. vltr. pipe 1.00 .80 1.60 80
350 ft. 12-in. vitr. pipe 40 .50 .76 45
50 ft. 6-in. vltr. pipe .25 .40 40 '22
T 8-in. gaU valves 21.50 25.00 29!oO 3000
;4-ln. gate valve 12.60 15.00 16.00 12,00
17 storm water Inleu 20.00 35.00 19.50 26 00
•'?„»"'"''«?

i 50.00 50.00 46.00 55'.00
1.500 sq. yds. macadam roads 1.25 ,95 i 05 125Screen chamber (lump sum) .1,600.00 2,400.00 2 500)00 2 640 00
50 cu. yds. additional concrete 7.50 10.00 1150 '

il'oo
10,000 lbs. additional steel reinforcement .025 031 04

°

03lU acres seeding 50.00 40.00 «3.'00 4S.0()

-ttltemi marked thuir give the vai

Newark, N, J.—Bids were opened Feb. 2 by Passaic Valley Sewerage Comrs.
(Wm. W Brown Ch. Engr.). Essex Bldg., Newark, tor constructing southerly portion

of Sect. 18 of main intercepting sewer in city of Paterson; the work includes the

River Route ami the Tunnel Route, as follows:
, „ ^ „ .,. , „, ., .,„, „„,

Sect, 18, River Bank Route: (a) N. Y. &.N. J. Constr. Co., Newark, N. J., $191,894;

(b) Mason & Hanger Co., Inc., New York, $204,286; (c) Jas. Ferry & Sons, Inc., Balti-

more, Md., $335,886.
(a) (b) (c)

2,30S lin. ft. earth excav. and refill, in trench, for 65-in. con-
Crete sewer $38.00 $42.00 $67.00

1,040 lin. ft. excav." in earth, rock, or earth and rock together
and refill, in tunnel, for 65-in. concrete sewer 51.00 55.00 115.00

100 cu. yds. rock excav., in trench 3.00 3.00 b.OO

2.000 cu. vds. concrete masonry, with Portland cement mortar,
in trench 10-25 10.50 12.00

1,200 cu. yds. concrete masonry, with Portland cement mortar,
in tunnel I-IOO 13.50 15.00

100 cu. yds. brick masonry, in manholes and elsewhere, laid

with Portland cement mortar, including all appurtenant
vrork 15.00 16.00 20.00

1,000 lbs. steel, for concrete reinforcement, in place .05 .05 .05

2.000 long tons riprap, in place 1.00 2.50 4.0O
Special steel and timber sheeting and shoring bet. Sta. 17 -f

25 and Sta. 18 + 05. including all support and protection
of N. Y., S. & W. R.R. bridge (lump sum) 10,000.00 6,000.00 9,100.00

Sect. 18, Tunnel Route: (a) Chas. A. Haskin, Boston, Mass., $187,392; (b) Mason &
Hanger Co.. Inc., New York, $195,590; (c) N. Y. & N. J. Constr. Co., Newark, $212,400:
(d) Booth & Flinn, Ltd., New York, $286,600; (e) Jas. Ferry & Sons, Inc., Baltimore,
Md., $335,991.

(a) (b) (c) (d) (e)
695. lin. ft. earth excav. and refill, in trench, for

6o-in. concrete sewer $27.50 $42.00 $40.00 $60.00 $82.00
2,700 lin. ft. excav. in earth, rock, or earth and rock

together and refill, in tunnel, for 65-ln. concrete
sewer 48.00 45.00 48.00 70.00 82.00

100 cu. yds. rock excav., in trench 5.00 3.00 3.00 3.00 .01

600 cu. yds. concrete masonry, with Portland
cement mortar, in place, in trench 8.50 9.50 11.00 12.00 15.00

3,100 cu. yds. concrete masonry, with Portland
cement mortar, in place, in tunnel 10.00 12.00 15.00 15.00 15.00

100 cu. yds. brick masonry, in manholes and else-
where, laid with Portland cement mortar, in-
cluding all appurtenant work 20.00 16.00 15.00 18.00 20.00

2,000 lbs. steel, for concrete reinforcement 04 .05 .05 .05 .05

Rockford, ill.—Following are unit prices of 4 lowest bids for construction of
sewers in south end sewer district (bids opened Jan. 27 by Bd. Local Improv., W. W.
Bennett, Pres.): (a) J. B. Sheets Co., Pittsburgh, Pa., $98,473 (awarded contract); (h)
E. T. Webster, St. Paul, Minn,, $98,837; (c) M. W. Holben, Gary, Ind., $99,477; (d)
Western Constr. Co., Iowa City, la., $99,913.

•(a) (b) (c) (d)
,

17,081 ft. 9-in. standard sewer pipe $0.79 $0.75 $0.75 $0.80
11,942 ft. 10-in. standard sewer pipe 79 .83 .75 .90
6,687 ft. 12-in, standard sewer pipe 95 .94 .90 1.00
1,637 ft. 12-in. D. S. sewer pipe 1.05 1.02 1.00 2.25
2,140 ft. 15-in. standard sewer pipe 1.55 1.25 1.50 1.15
2,041 ft. 15-in. D. S. sewer pipe 1.58 1.31 1.80 2.20
522 ft. 18-in. standard sewer pipe 1.85 1.62 1.60 1.50
541 ft. 18-in. D. S. sewer pipe 1.92 1.72 2.00 2.50

1,324 ft. 20-in. standard sewer pipe 1.99 1.85 1.80 2.00
455 ft. 20-in. D. S. sewer pipe 2.07 1.97 2.20 2.50
787 ft. 24-in. standard sewer pipe 2.39 2.28 2.10 2.20

3,641 ft. 27-in. standard sewer pipe 2.70 2.95 2.60 2.25
1,326 ft. 30-in. standard sewer pipe 3.33 3.60 3.10 3.00
4,542 ft. 33-in. standard sewer pipe 3.86 4.00 4.10 3.00
3,593 ft. 33-in. D. S. sewer pipe 4.00 4.20 4.70 4.50
520 6 X 9-in. Ys 29 .42 .40 .46

335 6 X 10-in. Ys 30 .45 .40 50
173 6 X 12-in. Ys 38 .72 1.00 .50

16 6 X 12-in. Ts 50 .80 1.00 .65
60 6 X in-in. Ys 55 .85 1.50 .75

35 6 X 15-in. Ts 60 .90 1.50 .80

8 6 X 18-in. Ys 78' 1.25 2.00 .95

4 6 X 18-in. Ts 91 1.35 2.00 1.00
30 6 X 20-in. Ys 99 1.55 2.10 1.20
8 6 X 20-in. Ts 1.14 1.75 2.10 1.40

10 6 X 24-in. Ys 1.43 1.95 2.50 1.65

15 6 X 27-in. Ys 2.64 3.75 4.00 1.75

37 6 X 30-in. Ys 2.91 3.95 4.50 1.75
10 6 X 33-in. Ts 3.60 5.10 5.00 1.75
49 ordinary manholes 40.00 42.50 39.00 48.00
41 combination manholes j 70.00 ' 65.00 60.00 80.00
33 lampholes 10.00 7.50 10.00 16.00
10 flush tanks 85.00 65.00 75.00 85.00
50 cu. yds. concrete 6.60 5.00 6.00 7.00
60 ft. 24-in. standard c.-i. water pipe 6.00 4.80 5.00 8.00

Salem, O.—The City Council will proba-
l)ly soon issue $10,000 bonds for comple-
tion of intercepting sanitary sewer sys-
tem and diversion of sanitary sewage now
flowing Into county ditch to sewage dis-
posal plant northwest of city.

Springfield, O.—City Council has passed
an ordinance to issue $15,000 bonds for
constructing storm sewers in N. and S.
Main Sts.

Bradley, Mi,—Plans being prepared by
^tna Eng. Bureau, 17 N. La Salle St.,
Chicago, for a sewer system; cost $120,000.

East St. Louis, III.—Bd. of Pub. Improv.
reported to have decided to construct the
Kansas-Division Ave. sewer; estimated
cost $10,284.

Beaver Dam. Wis.—Plans being pre-
pared by C. P. Parsons, Watertown, for
construction of a sewer s'''*^teni.

•Superior, Wis.—Contract for construc-
ting new outlet for Winter St. main
sewer reported awarded to Edw. Johnson,
at $10,347.

Des Moines, la.—Rights-of-way are now
being procured from property holders for
the proposed close creek gravity sewer
system; length 22 miles of 8 to 24-in. pipe.

Nevirton, Kan.—It Is proposed to spend
$30,000 for the construction of a storm
sewer; city to do the work. F. E. Devlin
City Engr.

• Dallas, Tex,—Contract for construct-
ing storm sewer on Commerce St. between
the H. & T. C. Ry. right-of-way and Race
St. has been awarded to the Winslett-
Eldridge Co., at $11,941.

San Antonio, Tex.—The City Council
Com. on Sewers reported to be consider-
ing construction of sanitary lateral sewers
In several sections of city. Hans Helland,
City Engr.

"ri of panics awarded contracts.

Afton, Okla.—N. C. Barry, City Clk.,

writes that the proposed sewer system
will include the following: 30,640 lin. ft.

.

15, 12, 10 and 8-in. sewer pipe: 800 ft. 12,
'

10 and 8-in. steel pipe and 3000 lin. ft.

%-in. galv. iron pipe; of this 4280 lin. ft.

will be constructed to a depth of 4 ft.:

13,980 ft. 4 to 6 ft. deep, 6730 ft. 6 to 8 It-

deep; 3750 ft. 8 to 10 ft. deep and 235 ft.

10 to 12 ft. deep; also includes 538 Y
branches, 52 manholes, 12 manholes and
flush tanks combined: 200 cu. yds. con-
crete and septic tank: total cost $37,000.

Engineers, Benham Eng. Co., Oklahoma
City.

•Portland, Ore.—Contract reported
awarded to Wm. Lind for constructing
Willow St. extension of E. Stark St.

trunk sewer of reinforced concrete pipe
at $148,639.

•Portland, Ore.—Robt. G. Dieck. Comr.
of Pub. Wks., writes that contract has
l)een awarded to Wm. Lind for the con-
struction of Willow and E. 82d St. trunk
sewer (bids for which were opened Jan.
11) at the following bid, using reinforced
concrete pipe: Reinforced Concrete Pipe

—

4298 lin. ft. 60-in., $3.97; 5151 lin. ft. 54-

in.. Type A, $3.94; 2466 lin. ft. 54-in., Type
H, $3,54; 1686 lin, ft, 42-in., $2.92: 43 lin.

ft. 36-in., Type A, $2.83: 2315 lin. ft. 36-

In., Type B. $2.57: 1617 lin. ft. 30-in., $2.18;
100 lin. ft. 8-ln. drain tile, 40 cts. : 100 lin.

ft. 6-in. drain tile, 35 cts. Pipe Sewer

—

248 lin. ft. 24-in., $2; 266 lin. ft. 22-in.,

$1.80; 306 lin. ft. 20-in., $1.50; 130 lin. ft.

18-in., $1.30; 134 lin. ft. 16-in.. $1.20; 218
lin. ft, 14-In,, 90 cts,; 138 lin. ft, 12-in,, 70
cts,; 68 lin, ft, 10-in,, 60 cts,; 1996 S-in,,
40 cts,; 6138 lin, ft, 6-in,, 30 cts, Y
Branches—6 24 x 6-in,, $8; 7 22x6-in„
$7,50; 8 20x6-in„ $6: 1 18 x 8-in., $5.60:
2 16 x 8-in., $4.50; 4 14 x 8-in., $4; 3 12 x
8-in., $3; 2 8 x 6-in., $1.80; 111 6 x 6-in.,
$1.20: 23 H bends 6-in,, 90 cts,; 9 concrete
manholes, $50: 50 concrete manholes, in-
cluding 5 ft, of sewer, $60: 83 concrete in-
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lets, J12; 87,497 cu. yds. excav., 81 cts.;
10 cu. yds. concrete 1:2:4, $8; 10 cu. yds.
concrete 1:3:5, $7.50; extra vitr. brick, per
M ft., $40; 100 lbs. extra steel, 3 cts.; lum-
ber, per M ft., $10; 10 cu. yds. crushed
rock, $3; 1 jet chamber, 82d and Glisan
Sts., $325; 1 jet chamber, 81st and Stark
Sts., $225; 42 deep house connections, $9;
2 special manholes, $100; total $148,639.

A-Bakersfield, Cal.—Contract for con-
structing clay pipe sewers in Dists. 22 and
23 has been awarded to Wm. J. Tobin,
735 Filbert St., Oakland, at $8,285 (bids
opened Jan. 20).

Oakland, Cal.—City Council reported to
have decided to construct about 4 miles
of sewer in the Leona Heights Dist. ; cost
nhout $16,000.

Ontario, Cal.—Contract will soon be let
for constructing concrete and vitr. pipe
sewers to cost $55,000. B. B. Mann, City
Engr.

Moscow, Idaho.—Contract reported
awarded to Witter-Fisher Co., of Moscow,
for constructing a 3-mile extension to
present sewer system.

•Reglna, Sask.—Contract for 35,000 sq.
ft. corrugated siding and roofing for filter
bed at city Sewage Disposal Works has
been awarded to Winnipeg Ceiling & Roof-
ing Co., Winnipeg, Man. Contract for
steel roof trusses for same building 12S
X 168 ft., awarded to Hamilton Bridge
Wks., Hamilton, Ont.

Oak Bay, B. 0.—This city Is reported
to be considering construction of sewers,
to cost about $30,000.

Vancouver, B. C.—It is reported that
the Vancouver & District Joint Sewerage
& Drainage Bd. has decided to commence
work of constructing Clark Drive sewer
as soon as plans are completed. It has
not been decided whether work will be
done by day labor or contract.

BRIDGES.
Items Arranged Geographically

•Van Buren, Me.—Contract for concrete
pile foundation for bridge over St. John
River, between Van Buren, Me., and St.
Leonard, N. B., awarded to MacArthur
Concrete Pile & Foundation Co., 11 Pine
St., New York. Van Buren Bridge Co.,
Owners; Cvr Bros. Co.. General Con-
tractors, Waterville, Me.; W. J. Wilgus,
Consulting Engr., New York, N. Y.

'A'Concord, N. H.—Bids were opened
Jan. 23, by City Council for constructing
4 bridges and the following bids have
been recommended for award: To Berlin
Constr. Co., Berlin, Conn., for Borough
bridge at $4,075; Federal Bridge, $20,625,
and Sewalls Bridge, $14,318, and to Penn
Bridge Co., Beaver Falls, Pa., for Main
St. bridge, at $12,900.

Cumberland, R. I.—Citizens voted an
additional $20,000 appropriation for con-
structing bridge over Blackstone Kiver at
Broad St.. Valley Falls.

•Ellenvlile, N. Y.—Contract for con-
structi:ig steel highway bridge over
Roundout Creek (bids opened Jan. 18 by
J. F. Loughran, Co. Supt. Highways, 74
John St.) has been awarded to Lacka-
wanna Bridge Co., Buffalo, at $8,490. Next
3 lowest bids: Penn Bridge Co., Beaver
Falls, Pa., $8,687; Berlin Constr. Co., 220
fiway.. New York, $8,945; Standard Eng.
Co., Toledo,- O., $8,998.

Lewlston, N. V.—U. S. Congress passed
bill authorizing Ontario Niagara Con-
necting Bridge Co. to construct bridge
over Niagara River north of Niagara
Falls City line.

Asbury Park, N. J.—Construction of a
draw bridge over Matawan Creek is con-
templated by Monmouth Countv Bd.
Freeholders at Freehold and Jerse.v Cen-
tral Traction Co.; cost about $40,000.

Erie, Pa.—Theo. Eichhorn, Dir. of
Streets and Pub. Improv. in his annual
report recommends construction of a via-
duct at East Ave. and a foot bridge over
tracks on German St.; also repaying 10th,
State, E. and W. 18th Sts.

Bedfor'd City, Va.—Bids desired by
County Clerk. Feb. 16, for construction
of a steel and concrete bridge 209 ft. long
over Elk Creek in Bedford County.

Ft. Monroe. Va.—Bids desired until Mar.
3 by Quartermaster for furnishing ma-
teria! and constructing concrete footbridge
across moat here, including changing loca-
tion of electrical conduit, advertised in
Engineering Record.

Lawrencevllle, Va. — Bids Including
plans and .specifications will be received
until Feb. 19 by County Bd. Superv. (W.
T. Sledge, Clk.) for constructing a steel
bridge over Meherrin River, about 2 miles
south of Lawrencevllle.

Elkln*, W. Va.—Bids desired until Mar.
I by County Court (T. Pitt, Clk.) for con-
structing 7 bridges as follows: Stone gut-
ter bridge, on S. & P. Turnpike, 25 ft.
span. 18 ft. roadway; Kings Run Bridge
Beverly and Fairmont Turnpike, 46 ft.. 18
ft. roadway; Isner's Run Bridge, Beverly
and Fairmont Turnpike 40 ft. span, 18 ft
roadway; Mill Creek Bridge Huttonsville,
Helvetia, and Plcken's Pike, at Rosen-
crance's Mill, near town of Mill Creek,
70 ft. span,. 14 ft. roadway; Stone House
Bridge, across Cheat River, 170 ft. span,
14 ft. roadway; Stalnaker Run Bridge,
leading Creek Pike, 20 ft. span. 18 ft.
roadway; Bridge over Run near Arthur's

Grouch d, Staunton and Parkersburg Pike, -drTwin Fails, Idaho.—Contract for con- Bridgeton, N. J.—Cumberland County
20 ft. span. IS ft. roadway. All the above structlng bridge over Snake River near Bd. Freeholders voted $24,000 to build
bridges are to be constructed of concrete Murtaugh has been awarded to J. H. state road from Carlls Corner throughr
except the Stone House Bridge, which will Forbes & Co., Caldwell, Idaho, at $5,946. Vineland to Atlantic County Line; also
be constructed of concrete or steel. _.. „ . „. , , , , .„ ^ ^ one from Millville to Mauricetown Bridge.

Ottawa, Ont.—Bids desired until Feb.
Arcadia, Fla.—See "Paving and Roads " 18 by Chairman and Members Bd. of Con- Erie, Pa.—See "Bridges."

trol, for handraiUng and lighting posts _,,, ^. _,^ ..j „,, . j j_•Birmingham, Ala.—Contract for con- for Billings Bridge. F. C. Askwltb, Act- .
^'"<=°"., Ci,*y' ^^•~J?^^^ reported de-

structing bridge over Alabama River near ing City Engr. ?."'ed until Feb. 9 by County Conirs., El-

Pine Hill for Gulf, Florida & Alabama Ry. -, „.j ., . ., ,_ o. „ .
licott City (M. J Sullivan, Clk.), for con-

Co. reported awarded to American Bridge „ ^'^^-T'^i'*^
desired by biamese Royal .structing 1 74 miles .State highway In 4tb

qq Ry. Dept. for trucks, frames and fittings Election Dist., known as Woodbine-Lls-
for 20 railroad car bodies and also for one bon Rd.

Fayetteville, Tenn.—J. E. Hurd, of Ob- steel bridge, approximately 15 ft. wide, .
, , „^ ... „ ,„„„, ,„, „,„„„,

long, 111., Ch. Engr. Tennessee & Ala- 120-ft. span, advertised in Engineering . *h'"r°° •,'
W-—Contract for construct-

bama Railroad Co., writes that it is pro- Record. Specifications and drawings mav ii'S^,-*"? "l"-
"''J'^^adam road from Mt.

posed to construct a 3 span 100 ft. truss be had from the Siamese Legation Wash- """y }° Linwood, awarded by County
bridge on concrete foundation over Elk ington, D. C.

^gauon, wasn supervisors at Cambridge to Luck Constr.

River; it is also proposed to grade 30 *-°-' Roanoke, at $.ib,7U0.

miles of road; work light. PAviMr- amp. D/-.Ar.c Maryland.—Bids desired until Feb. 16

Paducah Kv —Congress nassed bill an
r-MviiNt. ANU KUAU&.

,jy ytate Roads Comn., Baltimore (VVm.

thorizing Paducah & Illinois R.R. Co. to '"'•'" -'rranged Geographically L Marcy Secy ) for constructing 5 sec-

construct bridge over Ohio River about 10 ^..a, «, o ..o ., ^nT ?^ M^'ifv, 'Vf f^n,?...*'^
""'^^ ^ ^ "

miles below piducah. ^ ^^» ""ver, Mass.-See "Sewerage and m'l.es in length as follows:
yewage Disposal. Contr. A-B-6: Anne Arundel Co., An-

Cincinnati, O.—We are informed that ., . ,, napolis Boule., concrete road about 3.76
detailed plans are now being prepared for -**> Mass.—bee Bridges. miles.
the proposed Park Ave. Bridge over Hartford Conn Tt is nrnnnaori tr, naxro Contr. A-11; Allegany Co.. National
Kemper Lane into Eden Park but funds FranMortkt about 10 OoSsq. yds wlto Pike resurfacing, about 1.74 miles in
will probably not be available before Apr. waterbounrl macadam and fiixio iiV. ft length.
1; it will be of reinforced concrete, and ^urb also \V^thtrff?^ld Ave 16 s>^^^^ sn Cntr. Bc-18A: Baltimore City, Cathe-
cost about $100,000. F. S. Krug, Ch. Eng. yds sheet arphaltrTurnbuU St., 1200 so! ?''^' ?'- «*>««' asphalt, about .47 mile in
Bd. Pub. Service. yds eranlte block- Villne-o ^t !>nfin or? length.

Bids desired until Feb. 26 by County yds fhtet asnlialt' Str^ft Ra'ilwav Cn' Contr. Ch.ll: Charles Co.. La Plata to
Comrs., (Albert Reinhardt, Clk.), for con- l^i la/ 8600C yds sheet asphaU on rTi^'^^i'P^*'' " '"' *''''''^' ^"'•f^"'"^' ^b°"'
structlng 2 concrete bridges, one on Pippin Wethersfleld Ave R N Plark ntv 5.70 miles.
Rd. and one on Owl Creek Rd., both in ^\f

'"«'^«n«"i ^^«- *^ N. Clark, City contr. G-8: Garrett Co., resurfacing
Colerain Township. ' i"oad through Grantsville, about .85 mile

, J _ „, . J.J .., x^ ,.
New Haven, Conn.—See "Sewerage and i" length.

Cleveland, O.—Bids desired until Feb. Sewage Disposal." „
, , , ,, t, . v. j

23 by Commisisoner of Purchases and Pulaski, Va.—Paving bonds amounting
Supplies for constructing steel super- Brooklyn, N. v.-Lowest bid opened Jan. ,

to $80,000 have been sold,

structure of east section of Clark Ave. 27 for regulating and repaving with per- wilmlnoton N C -Bids desired until
Viaduct, approximately 9000 tons. F. D. manent Grade 1 granite pavt. on a 6-in. Feb 27 bv L W Moore Countv Comr
^'^«es<rJl^d '^u'n'^ifF»6 same place Na-s^s^u'^^Tf1?erib\^^irsut^W/ry X/^^^^^W^^^^
^^^^MZ^^i^^^^l ''- -°'^<=-

?'ork%ffori;,°w"s:%oL"?r"old^?urb^T- f^-
^^ ^t^iL^^n^^r^^S^^

, ,, , J „ „.,.. set in concrete, 60 cts.; 3500 lin. ft. new ^''"

Montlcello, Ind.—Comrs. White and curb set in concrete, 90 cts.; 200 lin. Arcadia, Fla.—Bids desired until Mar. 2
Carroll County have approved plans for ft. granite heading stones set in concrete, by County Commissioners, for $210,000
constructing 4-span iron bridge with wood 75 cts.; 790 cu. yds. concrete outside rail- Special Road and Bridge Dist. No. 1
block floor, length 512 ft. at Springs- road area, 20 cts.; 5 cu. yds. concrete bonds, issued for purpose of grading,
boro. Montlcello, county seat Wh-ite within railroad area, $4.25; 865 sq. yds. old draining and surfacing with marl, rock
county. concrete foundation removed, 1 ct.; 7855 asphalt-sand, oil-sand, etc., 35.5 miles

-A-Greenvllie, III.—Contract for construct- f};
^'^s. Grade 1 granite pavt. with joint highway; grading, draining and hard-

ing concrete bridge over Little Shoal ^^' ''""' P'tch and sand, outside surfacing with brick, concrete asphalt.
Creek, near Greenville, awarded by County ra''''oad area (1 yr. maintenance), $2.51; etc., 11.25 miles highway; grading and
Supt. Highways and County Supervs to „ ^''i

y°^; Grade 1 granite pavt. with joint draining 45 miles highway; constructing
Conner & Van Dusen Greenville at '^° ^^^ ^"'^ pitch and sand, within 6 steel or reinforced concrete bridges;
$5 775 ' ' railroad area (no maintenance), $3.26; 95 substitution of concrete or metal for all

sq. yds. adjacent pavt. relaid, $1; 10 new wooden culverts. H. E. Anschutz, High-.
Peoria, III.—The proposed bridge to be covers and heads for sewer manholes, $12; way Engr., Arcadia,

constructed at S. Adam St. over the rail- total $27,819. Next 3 lowest bids: Chas. A. _, . _, , xi t^ ,-. t:-
road tracks will be of steel on concrete Myers Contr. Co., 1371 Nostrand Ave., P'e^rwater, Fla.—J N. Drew, City Engr .

pedestals and have 25 spans; total length, Brooklyn, $27,881; Norton & Gorman writes that bids are desired about Feb. I.

1600 ft. roadway 24 ft. wide; cost, $109,000. Contr. Co., 301 Douglass St., Brooklyn, f°''/,Z'- Harrison and Drew Aves about
For further information address Hedrick $28,446; M. F. Hickey, 6th St. and 2d Ave 20,000 sq. yds., with brick on sand founda-
& Cochrane, Consulting Engrs., 1118 Mc- Brooklyn, $29,083. t'O"- concrete curb and gutter.
Gee St., Kansas City, Mo. d *. .. k, ^ t,.j j = j ., „ , Manatee, Fla.—See "Water Works."

Buffalo, N. Y.—Bids desired until Feb. », j , , t r. n^
Knoxvllle, la.—Bids desired until Feb. 23 11 by Francis G. Ward. Comr. Pub. Wks ^,r'*''^JJ'''"'\' i^?- ~ '>, ^- "urregana

by J. D. Schlotterback, Co. Aud., for con- for repaving portions of Otis PI., Delavan P.'''""-,
County Finance Com., writes that

structlng bridges as follows: 3 pony truss Ave., Laurel, Chicago, Dodge and S. P''^^ '°7 '"" purchase of the $100,000 ,
bridges, 60 x 16 ft., 70 x 16 ft., and 70 x Cedar Sts. f?"<^^„„^°r eravel roads will be opened
18 ft. cost, $3,796, $4,490 and $5,370, re- ,r„...«.,i„. m v ^v, k. ,^t , -,r , \^'^-Jt for construction work on roads
spectively; 2 through truss bridges, each ,,^°'^^fl'''"^-,,^L X'Tr^'if^'h^^h'^''''"' \'}' ^'"'"' ^'"- ^^•

120 X 18 ft., cost, $7,891 and $8,395 respect- '"^S^ Clk., writes that the bonds recently Columbus, Miss.—The Goods Roads
ively; 4 I-beam span bridges, 28 x 16 ft.

^pted are to he used for paving with brick Commissioners of Lowndes County have
32 x 16 ft., 20 X 20 ft. ahd 28 x 16 ft ,}]^ °".f-h"lf .mi'e.. to cost $13,000: ad- engaged Gus. Hauser, of Columbus, as
cost, $1,681, $1,959, $1,937 and $1,240 re-

^^'^'ised in Kngmeenng Record. engineer in charge of road construction,
spectively; also constructing a large num- *Lockport, N. Y.—Contract awarded by •Chattanooga, Tenn.—Contract for pav-
ber of culverts. County Bd. of Supervisors (F. H. Kruli, ing with bituminous concrete base and
-•Soencer la —Contrapt boo boon av„arri Clk.) to F. J. Mumm Contr. Co., Inc.! asphalt macadam surface Main Ave. in

ed bv Clav Coumv f^;imrs to t^^^^ Buffalo, for constructing Lewistown Rd. >'orth Chattanooga, has been awarded by
Consfr Co Cedar Falh. for PnnJjr,Jh,?^ °'' Chestnut Ridge County Rd., town of Hamilton County Road Comn. to Noll

reinforced concrIL bridge „rSve 70^?^^ Royalton 2.98 miles at $26,257, and Constr. Co., Chattanooga, at $12,513.

Concrete spans at $37 600 9""^'"'
'^'^V ??-'^f,'"''J ^"i'^L^ ^"^ ^o. Jelllco, Tenn.-Bids desired until Mar. 2reie spans, at $J/,bOO. i^wn^ of Hartland and Somerset a i,y a. B. Mahan, Secy. Co. Road Comn.,

Central City, Neb.—Bids reported de- 'o'^' distance of 7.458 miles at $65,259. for $150,000 countv road bonds, advertised

cTk
"^
for hL^*"; ^ ^^ TV- "- ?'sers .*:^° Rochester, N. Y.—Common Council con- in Engineering Record.

L,lk., tor bridge construction during 191o. templates paving with asphalt Syke St. Louisville. Ky.—Follo-ying lowest bids
Hastings, Neb. C H Judson Co Clk ^n'' Culver Rd.

; cost about $80,000. opened by Bd. Pub. Wks. for paving Madi-
writes that all bids opened Jan 14 for Council has passed first ordinance for son St. with bituminous concrete: Amer-
constructing bridges during the year 1915 "®"' asphalt pavement and cement walks i<an Standard Asphalt Co., Louisville, 4

have been relected and the countv will '" Winton Ave., from old city line to the sections street at $1.67 per sq. yd., and
build its own bridge's new city line, to cost $70,000; also Syke Southern Asphaltoiline Co., 3 sections at® St. paving to cost $12 000. $1.68.
Superior, Neb.—Bids desired until Mar.

3 at County Clerk's office. Nelson, for
constructing bridge across Republican •Alexandria, Va.—Following are unit prices of 4 lowest bids opened Jan. 22 by
River, near Superior, reinforced concrete Dept. Pub. Roads, U. S., Dept. of Agriculture, Washington, D. C, for constructing an
structure, of balanced arch tvpe. com- experimental road on Mt. Vernon Ave., in Alexandria County, Va., from Military Rd.,
posed of 2 50-ft.. 2 55-ft. and a 60-ft. near Arlington Cemetery, approximately 4.5 miles, to corporate limits of Alexandria:
arch, 16-ft. roadway, with concrete piers (a) Wm. P McDonald Constr. Co., New York, $54,174 (recommended for award); (b)
and abutments resting on wood piles. Thos. Mullan, Baltimore, Md., $55,262; (c) Wm. C. Evans, Ambler, Pa., $55,682:
Bids will also be received for a yardage (d) Juniata Co., Philadelphia, Pa., $56,330.
basis for making fills and roadway over (a«) (b) (c) (d)
bridge, there being approximately 2500 cu. 5 acres clearing and grubbing $100.00 $200.00 $100.00 $100.00
yds. fill and 420 cu. yds. surfacing. 28,500 cu. yds. earth excav 35 .36 .38 .42

Bllllnas Mont—Ahniit J77 nnn bnnria 48 lin. ft. cor. metal pipe culvert, 15 in. (to place). .20 .50 .30 .40

have been .sr^r? fnV ;^nn»Vl,ot/J:, 9 K,.fS2^^ 130 lin. ft. cor. metal pipe culvert, 18 in. ( to place) . .25 .60 .40 .60

o?Jr Yellowstone R?ver Contracts ?ot '^^ "" "- ""'' '"<^''^' P'P" '^"'^'"•'' ^4 'n- (to place). ,30 .70 .45 .70
instruction a?? aboirtn he ?rthv^f,,,n 40 lin. ft. cast-iron pipe culvert. 12 in. (to place)

. 30 .65 .50 .60

t-v Comrs ^ 3« 'in- ft. cast-iron pipe culvert, 16 in. (to place). .40 .75 .60 .96
30 lin. ft. cast-iron pipe culvert, 18 in. (to place). .39 .85 .75 1.25

St. Louis, Mo.—The Missouri Pacific 238.3 cu. yds. concrete. Class B 10.00 9.00 9.00 10.00
R. R. Co. (J. R. Stephens, Ch. Engr., St. 97.3 cu. yds. concrete, Class A 12.00 10.00 9.50 12.00
Louis), is reported to hiive decided to 91 cu. yds. concrete. Class AA 9.00 11.00 8.00 8.00
construct at once a viaduct at Chouteau 4.5 cu. yds. concrete, Class AAA 25.00 25.00 35.00 35.00
Ave., between Grand and Vandeventer 10,000 lbs. steel reinforcing bars 04 .015 .04 .05
Aves.; cost about $315,000. 58 foundation piles 12.00 15.00 11.00 10.00

u„,,.,._ T „.. J.J » r. >, 48,320 sq. yds. shaping sub-grade and shoulders 025 .07 .02 .03

10 for r.r,'t,J^^'TT^"^^T'?f^"'*''ct""'i'
5^''- 12,944 Sq. yds. Scarifying and reshaping 035 .15 .03 .07

FVmaf^rt no«.^^7Tnn'^'i?''^ I'- i'"?-?."' 100 tons foundation course stone, trSp 2.75 2.35 2.00 2.60l^stimated cost $37,000. E. E. Sands, City gjs tons foundation course stone, gneiss 3.00 2.40 2.25 2.90
'"'

9,000 tons foundation course, gravel 96 .70 .74 .50
San Antonio, Tex.—Lowest bid opened 600 tons gravel shoulders, rolled in place 95 1.00 .94 .80

by County Comrs. for constructing Apple- 3,556 sq. yds. wearing course—penetration, sandstone .57 .50 .70 .4t
white-Medina Bridge submitted by De 3,397 sq. yds. wearing course—penetration, granite... .56 .45 .73 .67
luy & Ranney at $5,377. and Topeka 3,556 sq. yds. wearing course—penetration, trap 48 .47 .50 .46

iV'/m 1"oP«'*'i- Kan., at 3,042 sq. yds. wearing course—penetration, gneiss 46 .47 .60 .62
*''-4""- 3,716 sq. yds. wearing course—mixing, sandstone 66 .55 .86 .63

Montesano, Wash.—County Comrs. con- 3,456 sq. yds. wearing course—mixing, granite 65 ..54 .80 .76

template constructing bridgl on Wishkah 3,656 sq. yds. wearing course—m Xing, trap 58 .53 .62 .61

Rd. and 2 across west fork of Wishkah 3,509 sq. yds. wear ng course—mixing, gneiss 58 .53 .73 .67

River, also one across .Sarson River 18,831 sq. yds. wearing course—mixing, gravel 34 .36 .40 .44
60 concrete bound stones 1.00 8.00 3.00 3.BO

Visalla. Cal.—See "Paving and Road- 2.800 lin. ft. reinforced concrete guard rail 1.00 1.00 .85 1.40
niaking." 2,800 lin. ft. wooden guard rail 30.00 .60 .36 .45

• // ins Nifirl.Til thus (,ifc the rallies of parties awanled contracts.
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Newport. Ky.—See ••Witer Works
AAthtabuU. O.—Bida were opened Jan.

tt by 11. H. Turner. Dlr. Pub. Service, (or
panins S. Ridse Rd. with sh&le block on a
concrete foundation, requiring 1S,000 cu.
yda. excav. and 1S,S00 sq. yds. pavt.. and
contract haa been awarded to T. P. Fltx-
Kcrald. 3*4 Main St.. Ashtabula. E:ati-

Bated cost t44.S70.

Bariln Hcighu. O.—Bids desired until
rsb. M by T. M. Blaon. Qk. Berlin Town-
ship. Berlin Heights, for IM.0OO road Im-
provenwnt bonds.

B«xlay (P. O. Columbus), O.—CitUens
voted $ft.OM bonds (or constructing about
i mUaa streets.

Canton, O.—Bids desired until Feb. U
by County Commissioners (or furnishing
material and Improvins the AUlance-Boi-
ton. MaaslUon-MlUersburs. Majn^lia-
SpartA and Navarre-Justus roads, a total
length of about 10^ miles, requiring in

all (4.&&7 cu. yda. excav., S8,S8S sq. yds
bituminous macadam pavement, 11.410 sq.

yda. wire cut or repressed block, tar or
BTOut filler, 37,(93 lln. (t. stone or concrete
curb,

Cleveland, O.—Bids desired until Feb.
It by Commissioner Purchases and Sup-
plies, for furnishing and delivering creo-
soted wood paving blocks and floor plank-
ing.
^Contract (or grading and improving

East Boule. awarded by Bd. Control to
Walsh Constr. Co.. Davenport, la., at $},-

'*Mt. Qllead. O.—ContracU for paving
awarded by Comrs. Crawford. Morrow
and Richland Counties, as follows: Gallon-
Bloomlnggrove Rd.. «H miles long, and
Herahner Rd., 2<i miles, to Sausley &
Brttton. Ada. at $42,024 and 111,142 re-

spectively. _
^Contract awarded by County Comrs.

Jan. 2g for macadamizing two roads as
follows: To J. D. Gillespie, La Rue, at
tl0.4S5, for Mozler-Gruber Rd. about 2
miles, and to Gledhlll & Rinehart, Gallon,
at $2.7>0. for Hunter Rd., about % mile.
C. O. Higglna, Co. Aud.

Navarre, O.—Village Council has en-
gaged an engineer to prepare plans and
specifications for paving with brick Main
and Canal Sts. Contract to be let early
In the spring. E:. H. Garver. Village Clk.

Paulding, O.—Bids desired unUl Feb.
if at office of EAw. McGaharan, Co. Aud.,
for grading, draining, culverting, macad-
amizing, rolling and flooding the following
flkes: Arena Pike. Paulding Township.
(.112 ft. in length: Burroughs Pike,
Paulding and Crane Townships, 10,836 ft.;

CopUn Pike, Harrison and Carrvall town-
•blps. 17,>M ft.: Kraft Pike, Paulding and
Harrison townships, 15.918 ft.: Stanley
Pike. Washington Township, 10,775 ft.

#Troy, O.^<;ontrart awarded by Bd.
Pub. Service. Jan. 27. to J. M. Hennessey
A Bro., Troy, for paving and appurte-
nances at following bids: «38 ft. 12-in.
••wer pipe laid complete, 45 cts.; 320 ft.

IB-in.. M cts.: 572 ft. 18-ln.. 70 cts.: 49«
ft. 2»-ln.. SO cts.; 21 c.-l. inlets set com-
plete, each 19: 4 manholes, each 325: 260
ft. header curb, 25 cts.: 33.440 ft. com-
bined curb and gutter set. 40 cts.: 3 c.-l.

Inlets to react, 40 cU.: 5193 sq. yds. bitu-
mbHma macadam pavement. laid complete
(• in.- concrete base and excav. Included).
Montezuma asphalt and lime stone. 11.24;
total. 19.449. M. A. Gantz. City Engr.

^Indianapolis. I nd.—Contract for paving
Banate Ave. with asphalt awarded by Bd.
Pub. Wks. to American Constr. Co., St.
Loots, Mo., at about $13,000.
FoltowinK bids o»ened by Bd. Pub. Wks.

for furnishing 500,000 gal. oil for unim-
proved streets of city (price given per
gaL): Zearing Contra. Supply Co.. 3.49
cts.; Standard Oil Co., 3.(1 cU.; Barber
Asphalt Co. 9.8 cts. and (.1 cts., accord-
ing to quality: Great Western Oil Co.,
t.ft cu.; Indiana Refining Co.. 2.74 cts.
and John Baker. Jr.. i% cts.

New Albany, Ind.—Bids desired until
Feb. 10 by County Commissioners, for
constructing 3 roads In New Albany
Township. Grant Line Rd.. 13,609 ft..

SUte Run Rd.. 799« ft, and Green Valley
Rd.. 7957 ft.

Blrmlnohsm, Midi.—Bids reported de-
sired until Feb. 10 by City Clerk for 43.000
sq. yds. pavement and 18,000 ft. stone and
cement curb: coat 315,750. Smith &
Boulay. Engrs., The Nasby. Toledo. O.

Datroit, Mich.—The annual estimate for
the Dept. of Pub. Wks. include the follow-
ing: Creosote block resur(acing. $800,050:
brick resurfacing. 1173.410; stone. $133,-
•50. and asphalt. $1,026,755.

Detroit, Mich.—Tentative plans prepared
by A. D. Taylor, Cleveland, O.. and sub-
mitted to City Plan Improvement Comn.
(or river side boule to extend (rom Owen
Park to Gaulkler Point.

Dundee, Mich.—Bids desired until Feb.
23 by Bd. Village Trua. (Otto C. Spohr,
Clk.). (or improving Monroe St, requir-
ing 8700 s^ yds. paving and 2700 cu. yds.
grading. Geo. Champe, Engr., Toledo.

Flint, Mich.—City Council contemplates
paving about 110,000 sq. yds.

'APontlac, Mich.—Ckmtract (or con-
structing 4% miles concrete road on
Woodward Ave., awarded by Oakland
Coimty Rd. Comrs. to R. D. Baker C^.,
Detroit, at $59,874.

Port Huron, M.ch.-blds reported de- -ard-d to F^rcmid Gi.more-Wi.ton Co.. .^O^t-^J^-.^-fNevv^Yo^rk. ^N.^Y.-Bld^ de-

sired unt.l teb. 11 by Albert P. Kyan. P^^'t^^.J-Sn of highway ^^^ Yuma, hot. Corps Engrs., U. S. A., New York for

Clk. Bd. Koad Comrs., Port Huron, Mich.
. .V°"%J"°^'°,'{on and Brawley, Is in con- dredging in Woodbridge Creek Raritan

(not Ohio, as previously stated) .'or c-o.v- ^rtz v a l^oiton ana era j^ ^^ ^^^ Shrewsijury River, N. J., adver-
structing 3H miles Class E macadam ^^^JPfo^'g^" interested tised in Engineering Record.
'"*''

., Nana Cal —About $125,000 bonds have Dredging—Port Chester, N, Y.—Bids
ARoyal Oak. MIch.-Oontract was award-

i,een sold by Bd (bounty Supervs. desired until Feb. 23 by Col. W M.
ed Jan. 23 for constructing 4Vi miles con- been sola by aa. (.ounty op

, . . k„ Black, Corps Engrs., U. S. A;^ New York,
Crete road on Woodward Ave. to R. u. portervllle, Cat.-Plans completed by

j^ y _ jq^ dredging in Port Cihester Har-
Baker of Detroit, at $59,674. Contract not c^y Engineer for 33 blocks of aapnait

^^^^ j^ y _ advertised in Engineering
signed until Village of Blrmmgham lets ^^^ concrete pavements. Record.

RoyVToa'rwo?llVei^"f condVtionfl' jS^ San Francisco, Cal.-Preliminary plans ^Bulkhead, etc.-Long Branch, N. J.-
deoendable upon the Birmingham paving, prepared by City Engineer for extending

^J^,^,..^ct was awarded on bids opened Jan.

M De GiODOer Co Engr. Market St. 23. by City Comrs. for repairing and re-
.11. i^c vji»/w»"=

.
V,

.
B

J . . J v/._,.,,., ,~,i 1,-ieotion will be held in building bulkhead, jetties, cribbing and
Saginaw. Mich,—Bids reported desired Centura, Cal.—Election wl^^^

roadway along ocean front, to Thos. Proc-
untll Feb. 10 by John W. Ederer, County spring to vote about $900,000 bonds lor

of Long Branch, at $28,246, which
Road Comr., for furnishing gravel, stone county highways.

^^„g ^^^ ^^^^^ jetties and wooden cnb-
and cement and all materials used in

visalla, Cal.—About $600,000 is to be ^^„g ^jth stone fill. Other bids on this
county road construction. spent by Tulare County for constructing proposition were: McHarg-Barton Co.,

Alton, lll.-Plans being prepared by J. highways and bridges.
^,irablt°h'''$5fle'o^'

^"^ ""^ ^' ^'""''°"-

E. Schwaab, City Engr., for paving main j^Kerrlsdale, B. C—G. G. Heigliway. Elizabeth, $&i>,s>bu.

^l'"®*"'.,?^ Ann"""""
'*-"°"' «»"'"***'* '=°*' Municipal Clk. writes that contract for ^Dredging—Baltimore, Md. — Contract

about $300,000. paving University Ave. has been awarded ^^""been awarded by Bd. of Awards to

-^Belleville. III. — Contract reported as follows: for portion up to 4^| Per ^«"^ the Coastwise Dredging Co., of Norfolk.

awarded bv Bd. lx>cal Improv. for paving grade, the pavement with a 5% in. con
^ dredging main channel of Lazar-

fiT^ring St paving district to Hoeftken "«te base and a bituminous wearing sur-
^^ ^ ^^ ^j^^ ^^^^ ^j transatlantic

Bros Belleville, at $20,289. face has been chosen, and contract awa[d-
^. ^^^^^^ 2,500,000 cu. yds., at 6.9 cts.

• '="•'• ed to I^edingham & Cooper; for portion ^ Total, $172,500, to be com-
Champalgn. III.—Contract for Paving exceeding 4V4 per cent grade a concrete

'^^ ^^ 4/2 days. (Bids opened Jan. 20.)
W. White and W. Healy Sts. awarded by pavement has been selected with the view P'ei=a ti. ^ y k

Bd. Local Improvements to Stipes & „f ultimately using brick for a wearing Drainage—Commerce, Ga.—Civil Engr.
Pilcher, Champaign, at about $28,136 and surface and this contract has been award- , "q- palter G G Strange and W. M.
$26,066 respectively. ed to The Cotton Co., Ltd. Thomas, the Bd. of Reviewers for tjie

Rock Island, Ml.—Bids desired Feb. 11 victoria, B, C—About $300,000 is to be Grove River Drainage List., are reported

for brick paving as follows: 18th Ave., spent bv citv for paving. to have located a route (or ditch, and are

cost $28,908: Highland Park, $9,300, and ""'""
- •

J' » making estimates of cost, etc. The pro-

'Sth St $17 401 also cement walks on 9th posed ditch will be 6 miles long and will

Ave., also water pipe in Smalley's Af'< STREET CLEANING AND drain an average of 140 acres to the mile,

tion to cost $6,500. W. Treichler, City r^ADQAnir ni<:pn<iAL _ ,. ^ t,j j • j „„
Enir GARBAGt DISfUSAi-. Stone—Savannah, Ga.—Bids desired un-

„ „ , „- „,.,^., Items Arranged Ceographicalh til Feb. 24 by Col. W. C. Langfltt Corps
Belolt, Wis.—Council on Jan. 26 ordered "^'"^ ^irranyea

y y Engrs U S. A., Savannah, (or furnlsh-
Bd. Pub. Wks. to prepare specifications

Manchester N H —The Council has ing and placing stone for raising low
for creosoted block, vitr block, sheet as-

adopted the report of Com on Streets Snd pifces in jetty at Savannah Harbor, Ga.,

l?^?^l»,»^S,earin.r ''surface 111 on cSncrete Sewers which recommends an appropria- Advertised in Engineering Record.

?o°u"nTa\Us!'';;'b"o1ifT2%*'s"q" y^dV"""*'" tion^o' ^50,000 for purchase of an Incln-
^^^,^_p^^,^,_ Fla.-Chas. S. Hill, of

for°ralVnr 'crm^mrw'lli;i,^^;;e'''"T'"an Long Island City, L. .., N. Y._Lowest lt:ril'%r''<^'r.sS'JS^'oTofr^r^ll»
p im«ogST3«^ ^o? irfenir.i tX^^C'Vlfs^l'^'. <^'-h: to cost about $125,000.

In!;: ive with concrete at'^lnfsttaa?ld tor Plant^ at Flushing and Metropolitan opamage Bonds-Plnellas Park, Fla.-

ro's?ori85li^ "irn-^illLt-CiVEngr. -e.. Ridgewoo^d^^Bor. Quee^^
g^tt^^llt "c"o"'B'd^'^SuU^..V$1^8<::

Belle Plalne, la.—Bids desired by C. E. son Aye Nfw York, at J72.100. ggg drainage bonds.
r-rlZAid^t^ riiv riork until Feb 16 for Next 3 lowest bidders: Kelly & Keiiey,

12 500 la vds of cemSnt concrete or Inc., Queensboro Bridge Plaza, Long ^^Levee Work- Memphis, Tenn.-Maj.

isDhaltfe' concrete pan and 23 000 ft Island City, $97,800; North Eastern Constr. e. M. Markham, Corps Engrs., U. S A
?lment curb Iowa Eng Co E^^^ Co., 225 5th Ave., New York, $98,000; Mar- writes following is the official list of

AZi^i, ble Arch Co., 216th St. and Bway., New awards on bids opened Dec. 28 for levee
^""'°"-

^ York, $104,000. work: Upper St. Francis Levee Dist.,

Emmetsburg, la.—Bids will be opened ^ ^.^ ^.^,^^a ..„tn v^h v,,, 100,000 and 90,000 cu. yds., to L. T.Calla-
Feb. 15 by City Clk. for constructing ap- Dayton, p.--Bids desired until Feb 9 by

^^^^ Fulton, Ky., at 14.75 cts., and 12.75

proximately 40,000 sq. yd. of pavement, Hugh Wall, City Accountant for $45,000
^^ ^^ y^ . t^tal $26,225; Lower St.

either bitulithic. sarcolithic, mineral rub- bonds, issued for purpose of completing Francis Levee Dist., 200,000 cu. yds., to

ber asphaltic concrete, vitr. brick, creo- and equipping the garbage reduction plant.
,p ^ Wood, Bruin, at 15 cts. per cu. yd.,

soted wood block or Portland cement g ^^^ Mich.—The City Council is re- and White River Levee Dist., 120,000 cu.

concrete. ported to be considering proposition of yds., to F. L, Carter, of Marvell, Ark., at

K i„„ ,„.«„»,.»rt hv Thos. Craney to construct garbage dis- 16.45 cts. per cu. yd.; total $19,740.

Tama, la.—Plans being prepared by _„„„. „!„„. = = „. , ^
.Etna Eng. Bureau. 17 N. La SaUe St.. " „ ' ^

, ,
•

,,,
_. r-„, f, „„„„ „h„,„ Lock Gates— Louisville, Ky.—Bids de-

Chicago, 111., for 40.000 sq. yds. paving. Rock Island, 111.—The City Council about
, ^ jj, j, b. 25 by Maj. J. C. Oakes.

to let contract for construction of an in- s'^e"
gngrg u S a' Louisville, for fur-

Fargo, N. D.—Frank L. Anders, City cinerator plant. nisiiing and' erecting 3 mitering lock
Engr., writes that work will begin about

pargo, N. D.—Prof. E. F. Ladd, of the gates of 2 leaves each for Lock No. 1,

Apr. 15 on the following paving: Bway AgricSltural College, is chairman of a Ohio River, advertised in Engineering
between Northern Pacific and (3reat cfm^ittee appointed to investigate and Record.
Northern track, bids to be received on

^ Commercial Club as to advisa- „,.., „,„, p.... _ Cincinnati O.—Bidsbr ck, bitulithic and creosote block, 16,000 hilitv nf orectinB' some form nf mnnlcinal Steel Fuel Flats — t^incinnaii, u. diuo

sq. yd.; Ist Ave. N. of 6th St. with one Sest^ovL or ncinerator ^an^ L A^^ desired until Mar. 2 by Lieut.-Cpl H.

of four kinds of pavement to be selected S!!^ °(?itv
CT incinerator, t-rank L. An

jg^^ey^ corps Engrs., U S. A., Cincinnati

by property owners, brick, creosoted o^"' '-'^^ ^"^^-
O., for constructing and delivering 2 stee

block, bitulithic and Portland cement fuel flats No. 10 and 19 and one steel

concrete, about 3000 sq. yd.; also about uvr%DAiii if> onKie-rDiir^TirMu *>arge No. 15. advertised in Engineering

35.000 sq. yd. of new paving lying In 1st, HYDRAULIC CONSTRUCTION Record.
2d, 3d paving districts, bids to be received AND RIVER IMPROVEMENTS. Towboats—Cincinnati, O.—Bids desired
on four classes of paving on this con-

4rranaed GeoaraMcalh ""til Feb. 26 by Lieut.-Col. H. Jeryey,
tract.

""'"^ .trrangea ueograpmcaiiy
Corps Engrs., U. S. A., for constructing

Galveston, Tex.-Following 3 lowest bids concrete Dam-Bangor, Me.-Press re- fowbolu''cSyugI" and'"oVtawa.''''advlr-
opened by City Comrs. for pay ng with ports state that the Great Northern Paper *?J!5°?*^,?„^tff"frtne Record
vitr. brick on concrete base ^21,300 sq. go. will construct a concrete dam at the "«<^"1 '" Engineering Record.

yds. on Ave. H or part 29th St.: P. J. i,ead of Ripogenus gorge on west branch Dredging—Toledo, O.—Bids desired un-
Vautrin, Galveston, $62,421 General Constr. of Penobscot River. Hartly S. Ferguson til Feb 25 by Maj. P. S. Bond. Corps
Co., Ft. Worth, $53,348, and Freund & ig engineer in charge o( the work. Engrs U S. A., Cleveland, for dredging
(juay, Galveston, J63,754. ^ ^^^^ ^^^^^^ ^^^ Canal-Buffalo, N, Y.- Toledo' Harbor. O., advertised In Engin-

-^Sherman, Tex.—Contract (or paving Bids desired until Feb. 20 by Col. J. G. eering Record,

with gravel, concrete base and asphalt. Warren, Corps Engrs., U. S. A., Federal ^Pier—Michigan City, Ind.—Contraci
4 miles street, W. and E. Lamar Sts., has BIdg., Buffalo, for constructing 6 gate (or reconstructing with piles and timber
heen awarded to Levy & Levy, Muskogee, houses and a storehouse at U. S. Ship part of the east pier at Michigan City
Okla. Canal lock. Black Rock Harbor, Buffalo. Harbor, has been awarded to Burk. Smith

D„.ki« rnin_n P n»vinon ritv Estimated cost $50,000. & Nelson, of Muskegon, Mich., at $25,2 1

9

Pueblo. Colo.—u. P. i»aymon, «..iiy nnit nrtre's in EncineerinR Record of
Engr., writes that the bids to be opened Dredging—New York, N. Y.—Bids were VJi, oS

i^ngineering

about Feb. 16 (or paving Mineral Palace opened by Col. W. M. Black. U. S. Engrs. "^"- "'

Paving Dist. call for gravel-macadam. Office, Jan. 22, and lowest bid was sub- ^Dltch — Warsaw, Ind.—Contracts for
combined concrete curb and gutter; total mitted by Morris & CJummlngs Dredging construction of the Mary White ditch, 9

cost $180,000. Co., 17 State St., New York, at the fol- miles long, reported awarded as follows:
lowing bid: For all material except To W G Dillingham, Warsaw, for dredge

Seattle, Wash.—Plans have been ap- broken rock and boulders, 10.83 cts. per work at $4,500, and to Walter Kline, of
proved by Bd. Pub. Wks. for paving cu. yd. ; broken rock and boulders % to 3 Warsaw tor tile work at $5,836.
Railroad Ave. with brick and asphalt, cu. yd. In size, per cu. -T., $6; broken , ... ^ „.^. ,,„
and grading and filling Alkl Ave., cost rock and boulders over 3 ou. yd. in size. Drain Tile—Saginaw. Mich.—Bids de-
$120,000 and $37,000 resnectively. $10; total, $65,530. Next 3 lowest bids- desired until Feb. 9 by Robt. t. Johnson.

snakan. Wa.h —ri.Ib will he received R- G- Packard Co., Bayonne, N. J.. $73,- Comr. Light, Water and Sewers for fur

-

earPv I^I^ebbv 'countV Comrs (or im- 990; Coastwise Hredglnl Co., Norfolk, Va., nishing 3 to 6 in. vitr. salt-glazed No
^ol'ing^I4•ml('es'Deer'i'fr^an•d4mil2s $83,950; PSanford Ross, Inc., Jersey 'City, standard drain tile or Portland cement

Waverly Highway, cost about $150,000. >?• J- $84,550. concrete drain tile.

Psndlston, Ore.—County Comrs. consid- ^,, , „„^ „
ertng constructing 18 miles highway from State Canal Work, Contract 28—Albany, N. Y.—Following are bids opened l<eb..

German Hall to Springs Landing; cost by State Supt. Pub. Wks., Albany, for Terminal Contract 28, constructing a harbor,

about $15,000. dock wall and 2 breakwaters on Oneida Lake at Cleveland, N. Y. : (a) Engineer s

j.o„,.i.„H r.,- —n„„»™„. ,«, io„i„„ estimate, $34,575; (b) Clarence B. Grelner, The Hampton, Albany, $30,995; (c) Henry
^r",^"""' .~^^^1fS!: JP^ laying p. Burgard, Fulton, N. Y., $31,084; (d) Barrally & Ingersoll, Rochester. $32,332,

asphaltic contTete on E. 45th St. awarded Eastern Constr. Co., Inc., 122 N. Genesee St., Utica, $35,905; C. R. Simpson, 170 Bway.,
to .Montague-O Reilly Co., at $9,552. Ne„ York, $36,805: John F. Dolan Contr. Co., 60 Church St., New York, $37,675.

Hanford, Cal.—County Supervs. voted Unit prices of a, b, c and d: ,,,

$70,000 toward constructing state highway „ ... ^
(a) (b) (C) v"'

and constructing concrete bridges over 21'«$2 ?"•
-J"'^- ^''^^Y' • v W-^O |0-45 J0.39 $0.40

streams on proposed route. ,„ 28 M ft. sawed lumber. . ; 50.00 50.00 60.00 50.uu

48,000 lln. ft. round timber 18 .16 .16 -fO
•Los Angeles, Cal.—Contract for Im- 230 cu. yds. second-class concrete 8.00 1100 9.00 8.s»

proving Mission Rd. awarded by Bd. Pub- 1,230 cu. yds. stone filling 1.60 1.00 180 I.T.t

lie Works to A. L. McCray at $56,547. 1,050 cu. yds. second-class riprap 4.50 3.50 4.50 4.00
Contract for paving with asohalt W. 1,500 lbs. Iron castings—plain 05 .06 .05 .0.5

1st St., about 118.162 sq. ft., has been 550 cu. yds. gravel surfacing 1.00 .80 1.00 1.00

itllemt marked thtu give the i.amet of parlies awirded contracts.
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Dry Dock—Chicago, III.—Contract re- tised In Engineering Record. Work In- Concrete Dam — Ogden, Utah.—The
ported awarded by the American Ship- eludes about 500,000 cu. yd. of channel directors of Davis & Weber County Canals
building Co., of Cleveland, O., to the Great excav. Harman Eng. Co.. 144 Fredonia Co. reported to have authorized a bond
Lakes Dredge & Dock Co., Chicago, for Ave., Peoria, Engrs. issue of $150,000 for construction of a
building a 700-ft. drydock, 102 ft. wide, at _. -rj /»i» i- r..j concrete arch dam in East Canyon, near
South Chicago. Cost, approximately ,

Dredge Tender, Galveston, Tex.—Bids Morgan; probable cost »125,000.
S32S ODD

,
ft-

> desired until Feb. 23 by Lleut.-Col. C. S.
' ' Rlche, Corps Engrs., U. S. A., for con- Irrigation Work—Payson City, Utah.—

Levee—Peoria, III.—Petition for organ- structing a motor dredge tender La Porte, Bids will be opened Feb. 24 by U. S. Re-
ization of the Tri-City Drainage Dist. will advertised in Engineering Record. clamatlon Service, Provo, Utah, for con-
sonn be filed with the County Comrs. at structing 49,000 yd. of canal excav. and
Peoria. Project involves 3000 acres of Dredging—Port Aransas, Tex.—Bids de- 3670 yd. of reinforced concrete. Work Is
land and will necessitate about 8 miles of sired until Mar. 3 by Lleut.-Col. C. S. located near Payson City.
levee work. Riche, Corps Engrs., U. S. A., Galveston,

„,^ . .,, , ,„ ..,, „, , , . , for dredging at Port Aransas and in chan-
'?^'^tl*?.~9L'"J°"'^"*^^i.*-:r^"'^

desired ^el from Aransas Pass to Corpus Christi, ELECTRIC RAILWAYS.
ii?.M' ^%^- ,P ^ 9- ^- Schwantes, Clk. -j-ex., advertised in Engineering Record. ,. ^ ^ ^ ,

. „
Willow Valley Drainage Comrs., for conT Items Arranged Geographicolly
structing main ditches in Willow Valley Canal Excav.—Grand Junction, Colo.—

, ,.,. ., r ,_,_ ,^ , «Drainage Dist., in all about 37,315 cu. yds. Bids desired until Mar. 10 by U S Recla- ^ '-ynchburg, Va.—Lynchburg Traction &
excavation. N. H. Smith, Engr., 268 For- matlon Service Grand Junction for about Light Co. contemplates constructing an
est Ave., Oshkosh. 640,000 yds. of canal excavation situated in extension to Madison Heights over pro-

Orainao.^Ft Msdi.nn la —Thp T^c the vicinity of Grand Junction and Pruita POsed viaduct at 7th and Commerce St.,

Co°"ty ^^ro7-Suplr4is°o"rs, 'inlIs''s!on^'t Colo., advertised in Engineering Record. ^--o^^'n^ St. James River at Lynchburg.

Ft. Madison, has signed contracts provld- n,i,„ .», u-«i.„ \a/,<,i, T3i/i= .i^oi,«xi . Radford, Va.—Plans being considered
Ing for a preliminary survey of the Green ,,„? ^ F^h ft'liv Cn'm^^ of~^k1nJ^ nf?t C?"".

constructing railway from Willis to
sfy FarnT land terHtory, preparatory to ^"'", ^^J*- n? Ho<r? Wv ? f?r rnfitr^.nt

Radford, distance of 28 miles. A. J. Mc-
establishment of a drainage district en- ^„''„

^ <G T.Jlogg.SecyO, for construct- Clung, Secy. Radford Bd. Trade, said to be
• closing lands liable to inundation by high '"f vrts ^ravntion

'"Solving 450,000 interested,

stage of water created by the Keokuk "=" y°^- e^^cavaiion.
Goldsboro N C —House of Renresenta

^.'^»n,TH wP^i"'^" /I' ^Vo^.r^.n'' K^n Pumping Plans for Lock.- Seattle, fives at Raleigh pasledSn third reading
T^^^,«i^ „?^i^i.^i; o,?H l-H^.'.r,,?^ P„?' Wash.—Bids desired until Mar. 15 by MaJ. bill authorizing city of Goldsboro to issue
Trauller, of Keokuk, and Edmund T. Per- j g Cavanaugh, Corps Engrs., U. S. A., bonds for municipal street railway pur-
kins, of Chicago, 111., will have charge of Seattle, Wash., for pumping plant for poses,
'""'ey. Lake Washington Canal Locks, advertised Tarpon Springs, Fla.—Plans to build an
Creek Improvement — Duluth, Minn.— '" Jingineering Record. interurban railway from- Tarpon Springs

Plans have been prepared for changing ^Dredging — Seattle, Wash.—Contract *" St. Petersburg being considered, to be
course of Mission Creek, including con- reported awarded by Port of Seattle 12 miles long. M. L. Waggoner, 3d Ave
struction of two 12-ft. and one 18-ft. re- comn., Central Bldg., to Seattle & Lake south. St. Petersburg, said to be Inter-
inforccd concrete bridges. Estimated cost Washington Waterway Co., at 18 cts. per ested.
J25.772. John Wilson, City Engr. ou. yd., for dredging and filling canal New Iberia La —Plans belnff nrenared-
Dltch-onvla, Minn.-Bids reported de- a'lfolft^^fo^o'o^'c'^f^?ds''

"""^ "^^ ^^^" ^•' by^l^utSeril^Tra^c'tlS^ rp"^^^
sired until Feb. 16 by County Auditor for

lou.wu cu. yus. construct electric railway from New
constructing County Ditch No 57 to cost Irrigation— Holtvllle, Cal.—The Imperial- Iberia, La., to St. Martinsvile, distance
$13,000. Laguna Water Co. (Mark Rose, Pres., 10.5 miles also from Jeanerette through

_,. . _. „, ,., „., , . , Holtville) is reported interested in irriga- Franklin, Baldwin and Patterson to Ber-
Dltcn — Ortonville, Minn.—Bids desired tion of about 200 acres of land in vicinity wich, distance of 50 miles. W. S. Hening,

until Feb. 17 by A. G. Shogren, Co. Aud., of Holtville. New Iberia, La.. Ch. Engr.
for constructing Ditch 41, requiring 43,000
cu. yds. excavation with plow and scraper Dredging — Los Angeles, Cal.—Lowest East Linden, O.—Comrs. Franklin County
and dredge; also one 14-ft. and one 12-ft. bid opened Jan. 25 by Bd. Harbor Comrs. granted franchise to East Linden Electric
span concrete and steel bridge, etc. EslJ- for dredging East Channel, Los Angeles Ry. Co. to construct line between Leonard
mated total cost, $8,733. M. E. Chamber- Harbor, involving removal of about 210,000 Ave. Viaduct in Columbus and East Lin-
lain, Engr., Montevideo. cu. yds. dirt, has been submitted by den.

DItch-Slayton, Minn.-Bids desired un-
Standard American Dredging Co. Kankakee, lll.-Right-of-way for elec-

til Feb. 23 by E. V. O'Brien, Co. Aud., for Irrigation—Red Bluff, Cal.—The Iron trie railway between Kankakee and
constructing Judicial Ditch No. 3; approx- Canyon project, involving diversion of Lafayette has been secured from Lafay-
Imate length of main ditch, 24,600 ft; waters from Sacramento River at a point ette to Rensselaer. Proposed line will be
average depth 8 ft. ; 113 branches aggre- a few miles above Red Bluff for irriga- 80 miles long. O. J. Brown, Gen. Mgr.
gating in length 181,600 ft.; tile, 6 to 26 tion of 225,000 acres of the upper Sacra- lA/i-hit, ur,« t3io„= k<.i„„ ^r^^dA^^^n
in,: 6400 ft open ditch; 22.272 cu. yds. to mento Valley, has been approved by engl- bv Arkansas Van;v!n?erurbfn Rv Co tobe removed. Estimated total cost, $72,882. neers of U. S. Reclamation Service, who I^?^„^^wf^fi^„ V^ w.^t^fiTirfi^^^^ /hof ' f>

Dralnage-Sti.lwater, MInn.-Contract gt^r%t"aV^y^ o% ""tr7nt°e"ri^^\r^rs'hi*nyo'lf B^e'li^'h'.' E^^, ^ "Mt'f
"^""^ '''""

°-

Clk%ion^"la"%f^on°stfuc"tln.*Di?ct'=J' af "
,

" Besides'irrigaUon. fhe'^projeoffn"' San Angelo. Tex.-Plans being consld-

$16 495 (bids opened Jan 29) N A Net ^°'''?^
'ii?"

"" reduction of floods of Sacra- ered by sIn Angelo Street Ry. Co. to ex-
snn rn AnH '" mento River by impounding in a reser- tend lines in San Angelo to Austin, dis-

^ -^^ voir the waters of the spring run-oft of tance of about 75 miles.
Ditch—Walker. Minn.-Bids desired un- 'he upper river, improvement of naviga-

tU Feb. 15 by C. D. Bacon, Auditor of Cass ''ility by regulation of the summer (low,
Co., at Walker, for constructing Judicial '"^"^ ^^'"^ development of electricity up RAILROADS.
Ditch No. % located in Hubbard, Cass and '" J"-"*" ^p; the report recommends an _ Arranaed Geoa,al,hicalNWadena counties, requiring 290,961 cu. yds •"^'''b and rock fill dam across Sacramento ''""' Arranged Geogtapittcaliy

excavation, etc. Total estimated cost. River .at Iron Canyon. Three heights Charleston S C —The Carolina Allan-

K^St.Vu,."''"^^''-
'="-•• °'<' ^^^"°'

t^ectTvX•'^^^T1l^es^^^•a/l^s^'?^a\lVt'o^^olt HriF^ligl' KHe^^^^^^^^respectively $4,325,000, $5,000,000 and $7,- p. Engr., Raleigh, NC.) is reported to

Drainage Work-Kansas City, Kan.— 575,000, including reservoir site, and would b?;^«, decided to extend its line from
Bids desired until Feb. 26 by Directors create water storage capacities of 231,000,

Charleston to Savannah, Ga.
Kaw Valley Drainage Dist., Kansas City, 420,000 and 603,000 acre ft. respectively. Rochelle, Ga.—The Ocilla Southern R.R.
for drainage work in said dist., advertised The reservoir behind the dam would cover Co (D C Smith, Gen. Mgr., Ocilla) is
in Engineering Record. P. J. Broil, Secy, from 12,185 to 21,570 acres, according to considering extension of the line from
Ditch—Brooklnas S D —Homer "Vr

'^e height of the structure; cost of the Rochelle to Macon.
Derr State Ener Pierre has cJ^nlPtpi canals and distributing system Is estl- ^ ^^ ,„ ^ „ .,_,,
hlf Report on TraifhteningslouxRlv^^^^^^ '"^t^" " $8,400,000. Fayettevllle, Tenn.-See "Bridges,

west of Brookings, and declares the proj- Richmond, Cal.—Press reports state that Jelllco, Tenn.—The Jelllco & Western
ect feasible: cost $87,608 to $105,130, ac- new bids will be received Feb 15 by City R-R- Co. reported to have commenced
cording to length and depth of ditch. Council for constructing Municipal Wharf surveys for an extension from Jelllco to

Channel, for Drainage Work-Edlna, J^,°- Vi,
<=°«t about $270,000. A. C. Faris, MfCreary County, Ky., a distance of 3)

Mo.—Bids desired until Feb. 18 by Super- C'ty Clk. miies.

visors of Fabius River Drainage Dist. at Reclamation — Yuba City Cal The Cleveland, O.—Representatives of the
office of F. H. McCulIough. Edina. Mo., Trus of Irrigation Dist No 1001 are re- city and Nickel Plate R.R. Co. (E.E.Hart,
for constructing channels for (|ie Fabius norted to be making preparations to issue Ch. Engr., Cleveland) are reported to have
River Drainage Dist. No. 3, Scotland, $500,000 bonds for Improvements to canal tentatively agreed on plans for an imme-
Knox, Clark and Lewis Counties, adver- system diate start on the elimination of the West

Side grade crossings of the Nickel Plate.

Jerv^-Co^rS^ i.'^r.WT:^^^ O-r^orrn-sfru^fi-ng \L.'lr!i'^^^%. 3^! -SS'^E^B^^^E^ZZl
p5,?{^?^(br?.;Sr^'!,^ntr^a& C^'.,'°^lTnlViffe! ESJ'h^ill ^'^i^f^^ f'^o?'l?l"m?n'k^tfng^'^Li"tVoK."'°''"

r°%-'rf°'.""U'.V,^'
Ga., $1,047,825; (d) Bates & Rogers Constr. Co., Chicago, 111., $972,544; Chicago, III.—The Illinois Central R. R.

(e) T. A. Gillespie Co., Pittsburgh, Pa., $1,192,080. Co. (A. S. Baldwin, Ch. Engr., Chicago),
J ^n/> 1. .. « J . J ,

(a) (b) (c) (d) (e) is reported to have sold a Targe amount
MSS ',, i\-

cofferdam, standard $35.00 $30.00 $30.00 $29.00 $30.00 of bonds, part of which will be used for

i'lnn !. • -
cofferdam, modified (box type) 14.00 20.00 25.00 19.00 20.00 work in contemplation in connection with

1,500 lin. ft. cofferdam, modified (earth bank improvement and betterment plans of

,.:nn,.'^??> ' « ' • i J.
l^-"" 20.00 25.00 17.00 20.00 road.

tvne) "" "°'^"''^<^ (combination Comb., Ark.-A charter is reported to

40 021 cu vds common " i^rVav ""2? ^"^X ^^JS ^H°. "^^ have been granted to the Black Mountain
61 235 cu' vds' fl?,"""""

""'^^ 55 .50 .50 .55 .85 & Eastern Ry. Co., with a capital of $25(L-

26 52? rn vri» riL;;,' A^ Ai /P" Ai Ai 000, to construct a railroad between Com^s
fiOO on' vd^' «tnn»^,,ov.',;i i'^S 1S2 *A^ 1°S *A° and Cass, a distance Of 20 miles. Dlrec-

140 1% fin ff round n?1»«^ ^-JS ^'JS ^^S ^SS H^n tors: Ed. C. .leter. Of Fayettevllle. and
1 4fii 1Vm 'ft =hTir r^ifil rr'iS .A^ •'"' A'^ A'^ J- M. Williams and W. J. Reynolds, of
^nSnio f; J5-

*''*^''' P"*?- V ^^-O* <5.00 60.00 55.00 70.00 Combs
'2?V?1I M ^'- common timber 65.00 60.00 60.00 52.00 90.00

''"'""•

250.48 M ft. deck timber 60.00 60.00 60 00 52 00 90.00 Ro.well, N. M.—It is reported that the
72.426 M ft. oak timber 120.00 80.00 125.00 100.00 130.00 Quanah Acme & Pacific R.R. Co. (A. F.

254 cu. yds. reinforced concrete 15.00 15.00 25.00 15 00 15.00 Somers, Res. Engr., Quanah) is conslder-
46,936 cu. yds. concrete 6.65 6 25 7 00 6 50 8 00 ing extension of its line to Roswell.

oJ'2?o f.?-
*?'• '^°"'^';''*® paving 7.40 7.00 8.00 7.50 10.00 ci=i,„ _«»» "Rvid,,., ••

869,618 lbs. structural steel 08 07 06 06 08
Slam.—bee Bridges.

121,090 lbs. reinforcing rods 06 !o7 !o6 !o5 !o5

i3%1it'.'[X"l?c!'"^'.':'?'."f":^°".^':!''".''"^ "o? '?? il il il public buildings and
?ff'??2 IJ?«""°" castings .::; :o7 :07 loss :06 ".08 SCHOOLS.
194.129 lbs. steel castings 10 10 OS 10 in t. ., j ^ .i*-,,

1,319 lbs. bronze ! ! ! . ! ! ! ! ! . ! ! i. ! 1 ! ! ! ! i.lO I'OO I'OO I'OO I'OO
items Arranged Ceagraphcally

2,338 [in. ft. pipe, 6 in 4.70 3.00 3.00 2.75 3.00 Brattleboro, Vt.—Bids desired until

S'4«i ,, I'-
P'Pe, 4 In 2.50 2.50 2.50 2.25 2.50 Mar. 22 by O; Wenderoth, Superv. Archt.,

^•121 !'," C- P "*• ^ '" 1-75 2.00 2.00 1.75 2.50 Washington. D. C, for the construction
rnX " !'• P'''". 2 in 1.00 1.50 1.50 1.00 .75 complete (including mechanical equlp-
2*2 " "• P Pe. 1% In 70 1.00 1.00 1.00 .75 ment—except elevator-lighting fixtures
696 In. ft. pipe, 1% In 50 1.00 1.00 .75 .75 and approaches) of U. S. Post Ofllce and
754 lin. ft. tile drain 1.00 1.00 1.00 1.00 2.B0 Court House. Brattleboro.

-itltrms marked thus gtve the names uf parties awarded contracts.

Tuft. College, Ma.s.—Acting President
Wm. L. Hooper submitted to Bd. Trus. of
Tufts College a recommendation that a
chemistry building costing $100,000 be
erected at Tufts College.

Providence, R. 1.—City Property Com. ot
City Council has engaged Wm. R. Walker,
17 Custom House St., as architect lor the
Charles St. Grammar School.

Hartford, Conn.—Bids desired until Feb.
19 by Bd. Contract and Supply (Jos.
Buths, Secy.) for furnishing equipment
and interior finishing work at* Hartford
Municipal Building. Davis & Brooks,
Archts., 49 Pearl St.

*New Haven, Conn.—Following are 4
lowest bids opened by Bd. of Educ. Jan. 29
for erecting Strong School, according to
plans and specifications, with fireproof
floors, terrazzo in corridors, and inlaid
slate roofs; Lewis A. Miller, $109,300;
(awarded contract); C^as. W. Murdock,
$112,624; H. Wales Lines Co., $115,162;
Chas. McCaul Co., $115,837.

Buffalo, N. Y.—Bids desired until Feb.
19 by Francis,G. Ward, Comr. Pub. Wks..
for furnishing material and erecting a
2-story fireproof police station and patrol
barn in Prect. No. 8, Fillmore Ave. and
Bway.
Finance Com. of the Bd. of Aldermen

has recommended an appropriation of
$600,000 for erecting the West Farm
Tuberculosis Hospital.

Buffalo, N. Y.—See "Hydraulic and
River Improvements."

Ellzabethtown, N. Y.—Plans prepared
by Demers, Mosley & Canpaigne, Troy,
have been accepted by Bd. Educ. for the
3-story brick and stone fireproof high
school, to cost $30,000. An election is to
be held on the question of construction.

Hudson, N. Y.—Bids desired until Feb.
12 by Miss Mary Hinckley, Pres. Bd.
Managers, N. Y. State Training School
for Girls, Hudson, for new floors in cot-
tages 1, 2. 3 and 4 at the said school,
advertised in Engineering Record. Lewis
F. Pilcher, State Archt., Albany.

Ithaca, N. Y.—Bids desired until Feb. 23
by E. L. Williams, Gompt. Cornell Univ.,
Ithaca, for constructing, heating and
plumbing and electric work for green-
houses at N. T. State College of Agri-
culture, Cornell Univ., Ithaca, advertise"
In Engineering Record. Lewis F. Pilcher,
State Archt., Albany.

Long Island City, L, 1., N. Y.—Lowest
bid opened Jan. 29 by Borough President
for general construction, etc.. of a stable
and section house for Bureau of Street
Cleaning, Flushing and Metropolitan
Aves., Ridgewood, Boro. Queens, was sub-
mitted by Brady Oltarsh Constr. Co., 49
W. 140th St., New York, at $59,470. The
next 3 lowest bids: Jos. Kresse Co.,
New York, $60,700; Kelly & Kelley, Inc.,
Queensboro Bridge Plaza, Long Island
City, $62,100; Wm. Werner, 657 Vanderbilt
Ave., Brooklyn, $65,000.
Public bids desired until Feb. 15 by C. B.

J. Snyder, Supt. School Bldgs., New York
City, for general construction, also plumb-
ing and drainage of new School 93, Boro.
Queens. Security $100,000 and $8,000 re-
spectively.

New York, N. Y.—Contracts in con-
nection with the remodeling of the Wash-
ington Market have been awarded by
President Manhattan Boro. as follows:
Mezzanine floor and appurtenances, Rudolf
Gersmann, 21 E. 137th St.; plumbing, John
Harley, 16 Court St., Brooklyn; electric
lighting. Electric Constr. & Supply Co., 39
Cortlandt St.; Chas. H. Higglns, 30
Church St., Archt.

Perrysburg, N. Y.—Aldermen of city of
Buffalo voted to issue $60,000 bonds, pro-
ceeds to be used to enlarge J. N. Adams
Memorial Hospital at Perrysburg.

Pyrites, N. Y.—School Bd. has approved
the plans of J. Mills Piatt, Rochester, for
the new high school. An election is to
be held on the improvement.

Thiell., N. Y.—Bids were opened Jan.
30 by Bd. Mgrs. Letchworth Village, at
their office, 55 Wall St., New York, for
constructing a laundry building and power
house, including heating, plumbing, etc.,
at the Letchworth Village at Thieils and
the following are lowest bids received:
Laundry building: General construction.

Simon Russek. Inc., $33,420; heating.
Gilles & Gcoghegan, $8,990; electric work,
W. H. Straut Co., $1,800; plumbing and
drainage, Jos. F. Egan, $2,490; laundry
equipment, American Laundry Machinery
Co., $2,670.
Central heating plant: Equipment,

Blake & Williams, $44,988; also under-
ground piping, $18,290.
Power house; Construction, Simon Rus-

sek, Inc., $13,610; electric work, Isadore
Fajans, $254; plumbing and drainage, Jos.
F. Egan, $1,485.

Utica, N. Y.—Plans being prepared by
E. J. Berg, Jones Bldg., for a brick and
stone fireproof parochial school to be
erected for St. Patrick R. C Church at a
cost of $50,000. Rev. Nicholas Quinn, Pas-
tor, 619 Columbia St.

Ward's Island, N. Y.—Bids desired until
Feb. 19 by State Hospital Comn., Albany
(E, S. Elwood, Secy.), for 3 acute hos-
pitals, one for 100 patients, one for 150
patients and one for 200 patients. Includ-
ing plumbing, drainage and electric work
for each buildings, at Manhattan State
Hospital, Ward's Island. Lewis F. Pilcher.
State Archt., Albany.
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Clin«id« Park, N. J.—Citizens on Jan.
M voted tlO].(MO bonds (or erecting schooL
Architect not yet cboaen. Address Jos. F.
Whelan. Pras.. Cas W. 4Xnd St., New York.

Colllngswood. N. J.—Clyde S. Adams.
Philadelphia. Fa.. Is architect for a 2-8tory
brick and stone schooL &a x 100 ft., to cost
yTS.000.

Hasbrouck Helohta. N. J.—Bids desired
until Feb. 23 by Bd. Educ. (or furnishing
material and erecting 1 schools. Henry
C. Pelton* Archt.. S W. SSth St.. New
York.

Newark. N. J.—Bd. Trus. of Hssex
County Parental School, reported taking
steps to erect at Sussex .\vv. and Hei-ker
St.. a 3-story brick taU.OOO building.
Lowest two bids opened Jan. 29 by Coin,

on Pub. Bklgs. of City Council for erect-
ing the Central Market were from Ifssex
Conatr. Co.. Newark, at Ja«0.700, and Wni.
G. SharweU. Newark, at S^9$.3ST.

New Brunswick. N. J.—Bids reported
desired until Feb. 1& by Bd. EMuc, for
erecting a 2-stoo'. ISO x IM-ft. high school
at Lexington and Delaware Aves. Prob-
able cost. tlC^OOO. Alex Merchant. Archt.,
K3 George St.

Niitley. N. J.—Plans submitted by Chas.
QranTiUe Jones, New Tork and Belleville,
reported selected for school in southwest
section: cost. 333.000. Bids for construc-
tion win be asked immediately by Bldgs.
* Grounds Com. of Bd. Educ.

Sklllman. N. J.—Plans being prepared
by Geo. S. E>rew. State Archt., Trenton,
for 2 brick fireproof cottages to be erected
for the State Home for Epileptics, each to
ooM 1X4.000.

Bridgewatcr, Pa,—Bd. Educ. considering
plans of Chas. H. Mathews of Beaver, fur
10-room school. An election is to be held
on the question of construction.

Johnsonburg, Pa.—Plans for 3-story
brick and stone Areproof, 150 x 200 ft.

school, costing S200.000. have been pre-
pared by Clyde 8. Adams, of Philadelphia.

Kennett Square. Pa.—Reported bids de-
sired by Bd. Elduc. for erecting 2-story
brick, S5 x 115 ft., school, according to
plans by Clyde S. Adams. Philadelphia.

Mt. Poeono. Pa.—The Mt. Pocono Hos-
pital for Women Company has been
formed, and it Is reported to be the inten-
tion of the compan yto erect a hospital
between Mt. Pocono and Cresco. and to

eoM tlO«,««0. Dr. A. J. WInebrake. of
Scrantoo, is Interested.

New Castle. Pa.—Repoi;^ed bids desired
by Bd. EMuc. for repairs to W. N. Aiken
School, according to plans by W. G.
Williams Co.. PItuburgh.

-frPhlladelphla, Pa.—Contract for me-
chanical equipment of power plant at
Home for Indigents at Holmesburg,
awarded by Director Dept. Pub. Health.
PhiladelphU. to Chas. E. Monday, 1318
Olive St., at $72,409.
Plana being prepared by J. Horace Cook.

Supt. Bldgs., Bd. Educ, and bids for con-
struction win be asked about middle of
February for the following schools: New
bonding at S< and Kingsessing Ave.,
40th Sect.. 30 rooms. 3 story brick and
Umeetone: cost. 3400,000. Addition to
Sharswood School. 2nd and Wolf SU., 18
rooms. 3-story brick and granite; cost
3128,000. Addition to Hay School. 6th and
Wharton Sts., 12 rooms. 3-atory granite:
ooet. $80,000. Bids will be received March
t for erecting addition to Martin School,
(3d and Elmwood Aves., 9 rooms, brick:
cost $70,000.

Pittsburgh, Pa.—Bids desired until Mar.
II by O, Wenderoth. Superv. Archt.,
Washington. D. C. for the construction
(except mechanlcil equipment) and ap-
proaches of the Exoerlment Station. Bu-
reau of Mines, at Pittsburgh, advertised
In Engineering Record.

Pert Carbon, Pa.—Bids desired until
Feb. I.? by Chas. W. Schneider. Secy.
School DIst., P. O. Box 147, for erecting a
high school at Pine and Cherry alleys.
Edw. Z. Scholl. Archt., 31 N. (th St.,
Reading.

AOuarryvllle, Pa.—Contract for erecting
school awarded to I. N. Wltmer. Lan-
caster, at $20,SM, and for plumbing to
Brerts ft Overdeer, of Lancaster, at $750.

Scranton. Pa.—Plans about completed
by John J. Howley. Scranton, for 2-8tory
brick and stone high school, to cost $100,-
000. Address Bd. Kduc.

Warren, Pa.—Plans prepared by Chas.
Wetmore. 1( E. 42nd St.. Sevr Tork. N. Y .

for the $100,000 library whl< h J. P. Jeffer-
son Intends to present to this city as a
roerooHal to his wife. Plans are also
being prepared for a maternity ward
wnien Mr. Jefferson is to erect at the
Warren Emergency Hospital to cost
$30,000.

Baltimore, Md.—Reported as soon as site
Is decided upon competitive plans will be
asked for armory to be erected for the
Fourth Infantry Maryland Natl. Guard
(Col. H. C. Jones, Commanding).

Easton, Md.—Bids are desired un-
til Feb. 20 by Directors Emergency Hos-
pital (Hampton Hdwell, Secy.), for erect-
ing a 3-story brick hospital about 100 x
140 ft. Guy King & Co., Archt.. lalJ
Walnut St.. Philadelphia.

Indian Head, Md.—Bids desired until

Feb. 13 at Bureau Yards and Docks, Navy

Depd, Washington, D. C. (H. R. Stan-
ford. Ch.) for Spec. 2129—Constructing dr>

houses for smokeless powder at Naval
Proving Ground, Indian Head. Said build-

ing win be of wood construction, resting

on concrete foundations, with walls and
roofs covered with corrugated steel. In-

terior walls of main building will be;

Width of dry house 2S ft. 2 in.: length

41 ft. 5 in.: shed 13 ft. 6 in.; length 41 ft.

5 in.

Smithburg, Md.—Erection of a high
school costing $30,000 is reported under
consideration by School Bd.

Pulaski, Va.—School bonds amounting
to $58,U0t' have been sold.

Fairmont, W. Va.—Bids desired until

Mar. 15 by State Bd. Control, Charleston
(J. S. Lakln, Pres.) for furnishing mate-
rial and erecting a 2-story and basement
and auditorium, 66^4 x 265 (t. brick and
terra cotta. wood and reinforced concrete
main building for State Normal School.

Fairmont, including heating, plumbing
and electrical work. Paul A. Davis. 3d,

.Archt., Pressor Bidg., Philadelphia, Pa.

^Kingston, N. C.—Contract for erecting

U. S. Post Ofllce awarded to Westchester
Eng. Co.. White Plains, N. T., at 351,900.

Jacksonville, Fla,—The State Armory
Bd , Tallahassee, is reported about to ask
bids for erecting Duval County armory
according to plans by W. B. TaUy. Cohen
lildg.; probable cost, $150,000.

St. Petersburg, Fla.—Bd. Educ. consid-
ering tentative plans for a high school to

cost $60,000.

Forest, La,—Bids desired until Feb. 24

by W. A. Ross, Pres. West Carroll Parisii

School Bd., Pioneer, for furnishing ma-
terial and erecting a 2-story brick school
at Forest. A. J. .Armstrong, Archt., Ma-
jestic Bldg., Shreveport.

'ALoulsvllle, Ky.—Contract for remodel-
ing the old University of Louisville Build-
ing for school purposes awarded by Bd.
Hduc. to Geo. Alt & Co., at $26,718, and
for ventilating and heating to W. C. Gib-
son & Co., at $2,760.

Belle Point, O.—Plans about completed
by C I.. Inscho, Columbus, for a grade and
high school.

*Bybalia, O. — Contract (or erecting
8-room school awarded to J. W. Yarring-
ton. of Broadway, O. C. L. Inscho,
Archt.. Columbus.

Cincinnati, O.—Plans approved by Bldg.
Com. of School Bd. for addition to War-
saw School which Is to contain Ifi rooms.
a gymnasium, and manual training and
domestic S'ience departments, and is to
cost $150,000.

Cincinnati, O.—New plans approved for
the women's building to be erected at the
Univ. of Cincinnati, at a cost of $15O,ir0O.

Address Bd. Directors.

Cleveland, O. — W. R. McCornack,
Archt. for Bd. Educ, has completed plans
for the Corlett School to be erected at
13001 Corlett Ave., to be 2 stories and
contain 8 rooms.

McClure, O.—Bids desired until Feb. 1.1

by C. H. Houser. Clk. Bd. Educ, Rural
School Dist. of I^mascus Township, Mc-
Clure, for erection, including heating and
plumbing of a school. M. til. Stophlet,blng

t., NArcht., Nasby Bldg.. Toledo.

New Boston, O.—Bids reported desired
for 2-story brick and stone addition to
Ohio Ave. school to cost $26,000. W. A.
DeVoss, Archt., Portsmouth.

Powell, O,—Plans being prepared by
Rusk & Sheets and C. A. Thomas & Co.,
Columbus, for a 12-room school to be
erected here.

'A-Put-ln.Bay, O.—Contract for concrete
piles for the Perry Memorial awarded to
MacArthur Concrete Pile & Foundation
Co.. 11 Pine St.. New York, N. Y. Stewart
E:ng. Co.. New York, General Contractorgi
J. H. Friedlander and A. D. Seymour,
Assoc. Archts. : Boiler, Hodge & Bayard,
Consulting Engrs.

Ripley. O.—Bids reported desired until
Feb. 18 by E. E. Swisher, Clk. Bd. Educ,
and Weber. Werner & Adkins, Archts.,
Mercantile Library Bldg.. Cincinnati, for
erecting 2-story and basement, 68 x 128,
high school. Probable cost $40,000.

St. Marys, O.—Bids reported desired
Mar. 1 by Bd. Educ. for $50,000 schctol
bonds. It Is proi>osed to erect 2 ward
buildings.

Toboico, O.—Plans completed bv Rusk
& Sheets and C. A. Thomas & Co., Co-
lumbus, for a grade and high school to
contain 6 rooms and an auditorium.

Warren. O.—I>owest bid submitted for
erecting 4 school buildings was from J. C.
Davidson. Columbus, at $119,569.

Washington C. H., O.—Sketches and

Detroit, Mich.—The Real Estate and
School Bldgs. Com. of Bd. of Kduc. is

reported to have approved estimates

amounting to $1,485,000 for buildings and

sites. Among the buildings is the south-

western high school, to cost, including

site, $315,000; a 20-room school to.taKe

the place of Wilkins School, cost $12o 000

a 20-room school to relieve Goldberg

School, cost $125,000; and another 20-ioom

school to relieve Palmer and Moore
Schools, cost $125,000.

The Fire Comn., in its annual report,

asked for 3 new engine houses, one at

Linwood and Lathrop Aves., to cost ?i7,-

400: a second at Brady and Rivard Sts.. lo

cost $29,000, and the third at Warren and

Rohns .Wes.. to cost $27,400; also new
building for Engine Co. No. 8, to cost

j;i2.000. Telegi-aph Improvements neces-

sary for the proper fire alarm system are

estimated at $66,637, and $57,500 is asked
for quarters for a new repair shop.

Alton, 111.—Directors of Wood River
School Dist. are planning erecting -a high

school to cost $50,000. A. K. Whitelaw
has matter in charge.

Peoria, 111.—Bids desired until Feb. 15

by Bd. School Inspectors (Anna Rynear-
son. Secy.) for furnishing material and
erecting an addition to Whittier School,

Fredonia Ave. and Cooper St. B. L..

Hulsebus, Archt., German Fire Insurance

Bradley Polytechnic Inst. (Leslie D.

Puterbaugh, Pres.) reported to be con-
sidering erection of girl's dormitory to

cost $80,000.

Rockford, III.—Peterson & Johnson,
Lundberg Bldg., are preparing plans for

a 4-story fireproof building for the

Swedish-American Hospital: cost. $75,000.

Sparta, 111.—Citizens voted Jan. 23- to

issue $65,000 bonds for erecting a high
school.

St. David, 111.—Bids reported desired

Feb 15 by Rev. J. Dollard for erecting
2-story and basement, 60 x 120 ft., school
and church. Probable cost $.30,000. Henry
A. Koch, Archt., Hippodrome Bldg.,

Peoria.

Streator, III.—School Bd. is considering
erecting 2 school buildings.

Independence, Wis.—Bids reported de-
sired until Feb. 17 by Joint School Dist.

No. 6. Independence and Burnsirte (Dr. C.
F. Peterson, Clk., Independence), for
erecting 2-story and basement high school.
Probable cost $35,000. O. H. Round,
Archt., Oppenheim Bldg., St, Paul, Minn.

Lodl, Wis.—Bids desired until Feb. 12 by
Bd. Educ. School Dist. No. 1, Town and
Village of Lodi. at office of Dr. T. O.
Goeres, for erecting a school. Chandler &
Parks, Archts., Racine.

-A^Oshkosh, Wis.—Contract for remodel-
ing and erecting addition to the high
school awarded to C. R. Meyer & Sons
Co., Oshkosh, at $115,000.

Portage, Wis.—Reported County Comrs.
intend erecting poorhouse costing $30,000.

Sheboygan, Wis.—City Council reported
considering erection of high school costing
$150,000.

Missouri Valley, la.—Plans to be pre-
pared by G. E. Volby, Sioux City, for a
3-story concrete and brick fireproof, 90 x
140 ft. technical high school; cost, $80,000.

Sioux City, la.—Trus". of Morning Side
College taking steps to replace the Con-
servatory of Music building which was re-
cently destroyed by fire.

Excelsior, Minn.—Bids desired until
Feb. 20 by W. M. McDonald, Clk. Bd.
Educ for erecting a high school. Mc-
Elroy & Kinports, Archts., Essex Bldg.,
Minneapolis.

Glenwood, Minn.—Site selected in this
county near Glenwood on which to erect
the tuberculosis hospital for joint use of
Grant, Douglas, Pope and Stevens Coun-
ties.

Middle River, Minn.—Bids desired until
Feb. 19 by L. H. Olson, Clk., School Dist.
126, for erecting a school, including venti-
lating, heating, plumbing and electric
wiring. B. D. Keck, Archt., Crookston.

Minneapolis, Minn.—Following are low-
est bids iipeiicd Tan. 21 by State Bd. Con-
trol, St. Paul, for erecting biological
building at Univ. of Mlnifota: General
construction, Fleischer Rose Co., Minne-
apolis, $140,613; electrical work, Minne-
apolis Electrical Equipment Co., $17,337:
plumbing and heating, M, J. O'Nell
Plumb. & Htg. Co., at $32,964.

Northfield, Minn.—Plans now being pre-
pared bv Patton, Holmes & Flinn. 8 S.
Dearborn St., Chicago, 111., for two brick
and stone buildings for Carlcton College,
each to cost $100,000; one to he used .is a

preliminary plans have been submitted to dormitory 167 x 50 ft., the other a chaoel
Council for the new City Hall. 90 x 140 ft.

Youngstown, O.—Architect Is to be se-
lected Feb. 5 for the East Madison Ave.
School which is to contain 20 rooms and
Is to cost $130,000.

Red Wing. Minn.—Bids desired until
Feb. 9 by State Bd. Control. St. Paul, for
altering the East Wing of the Bovs' Dor-
mitory building- into a hospital. State

Terre Haute, Ind.—Bids will be opened ?r*irJ2* „?^I'n°li I^^'\ '^JP'^' '"S>u<""8
Feb. 13 by Bd. School Trus. (Stella C, ,^t^JP^„V"^ii^VP^i P'"'"'''"? -ind elec-

Stlmson. Chmn.) for erecting a school at ri?''4r^'?rHi,.,*^- 'J',
-fohnston, Archt., Cap-

Center and Walnut Sts. Building is to be "'^' ^""'^ ^'''*' •^- ^^"^
fireproof, brick steel and reinforced con- St. Paul, Minn.—Sketch plans for addi-
crete coiistruction. Rodney W. Leonard, tlons to the Ames and Oaltier schools to
316 Rea Bldg., Archt. cost about $25,000 each are about com-

irltems marked Ihut give the names of pcrliet awarded contracts.

pleted by C. A. Hausler, City Archt. Two
other 8-room school buildings, one in Mc-
Clellan Dist and one in Randolph Heights
Dist., are also contemplated the coming
season.

McCook, Neb.—Following are four low-
est liids opened Jan. 26 by Superv. Archt..
Washington, D. C, for constructing U. S.

Post Office, (a) limestone, (b) sandstone:
C. E. Goodhand, Ord, Neb., (a) $89,950;

V. E. Taylor, Huntington, W. Va., (a)

$99,000, (b) $106,000; Bailey-Marsh Co.,
Minneapolis, Minn., (a) $99,875; Campbell
Bldg. Co. of Utah, Salt Lake City, Utah,
(a) 3101,836, (b) $103,000; M. Yeager &
Son, Danville, 111., (b) $109,316; J. E. & A.
L. Pennock, Philadelphia, i'a., (b) $109,-

400.

I^Bozeman, Mont.—Contract for erect-
ing V. S. Post Office awarded to Olson &
Johnson Constr. Co.. Missoula, Mont., at
$01,475.

Kansas City, Mo.—Henriri, Kent &
Lowry, Reserve Bank Bldg., are engineers
for the power plant to be erected (or St.

Joseph Hospital. Wilder & Wight, Archts.,
First Natl. Bank Bldg.

Dallas, Tex.—Bids desired until Feb. 26

bv W. T. Henderson, Comr. of Finance
and Revenue for $400,000 bonds, issued for
purchase of grounds and erection of

schools.

Ennis, Tex.—Following are bids opened
Jan. 25 by Superv. Archt., Washington,
D. C., for constructing the U. S. Post Of-
fice at Ennis, (a) limestone, (b) sand-
stone: Volney E. Taylor, Huntington, W.
Va. (b) $51,450; Reveron Constr. Co..
Uniontown, Ala., (a) $53,816, (b) $54,908;
Newport Contr. & Eng. Co., Newport
News, Va., (a) $55,411, (b) $54,411; Geo.
A. Shaul, Seneca, Kan., (a) $56,250, (b)

$56,251; Frank H. Latimer & Son, Kan-
sas City, Mo., (a) $56,840.

Uvalde, Tex.—Following are bids opened
Jan. 22 by Superv. Archt.. Washington,
D. C, for constructing the U. S. Post
Office at Uvalde (a) limestone, (b) sand-
stone: Reveron Constr. Co., Uniontown,
Ala., (a) $38,493, (b) $38,652; Geo. Hinch-
lilT Co., Chicago. 111., (a) $51,110; W. R.

. Weston, San Antonio, (a) $52,332, (b)

$53,300; Dieter & Wenzel Constr. Co.,
Wichita, Kan., (a) $54,587.

^La Junta, Colo.-t-Contract for erecting
U. S. Post Office awarded to Geo. W.
Stiles Constr. Co., Chicago, 111., at $75,-

834.

Everett, Wash.—Plans being prepared
by W. W. Hastings, Commerce Bldg., for

a concrete school to cost $45,000.
B. F. Turnbull, Everett, is preparing

plans for a $35,000 concrete school.

Pendleton, Ore.—Bids desired until

Mar. 25 bv O. Wenderoth, Superv. Archt.,
Washington, D. C, for construction com-
plete (including mechanical equipment

—

except elevator-lighting fixtures and ap-
proaches) of U. S. Post Office and Court
House at Pendleton.

Portland, Ore.—It is reported that the
School Board will receive bids about Feb.
20 for erecting the first unit of the Ken-
nedy School. Jesup Ave. and E. 34th St..

Irvington Park; cost, $40,000. Byilding
complete is to cost $115,000. F. A. Nara-
more, Supt. School Properties.

iieported sketches for proposed Franklin
High School will be prepared by F. A.
Naramore. Supt. School Properties. Prob-
able cost $100,000.

Colton, Cal,—Bids reported desired by
School Bd. for erecting the 2-story brick
high school to cost $75,000. Allison &
Allison, Archts., Hibernian Bldg., Los
Angeles.

Los Angeles, Cal.—^Bids reported desired
Feb. 16 by Bd. Superv. for furnishing and
erecting the structural steel and iron for

4 steel frame buildings at the county
hospital site at Griffith Ave. and Mission
Road. A. M. McPherson, Co. Clk.

Oakland, Cal.—Following are four lowest
bids opened Jan. 12 by Bd. Educ. for erect-

ing the Clawson School; Clinton Fireproof-
ing Co., $141,350; R. W. MoUer, $147,973;

Van Sant-Houghton Co., $148,659; J. J.

Leonard and Carnahan & Mulford, bidding
the same—$151,128.

Puente, Cal.—Reported plans being pre-
pared by Carroll H. Brown, 515 Stimson
Bldg., Los Angeles, for the high school
buildings to be of brick or interlocking
hollow tile. Bonds amounting to $65,000
for the purchase of the site and erection
of the buildings have been sold.

Redondo Beach, Cal.—Reported plans
are to be prepared by A. Burnside Sturges.
1106 Storv Bldg., Los Angeles, for the
high school buildings for which there is

available $135,000. Buildings to be of brick
or hollow tile.

Riverside, Cal.—The Regents of Uni-
veraitv of California, at Berkeley, are me-
paring plans for a Class C laboratory Tor
Citrus experiment station, directors' resi-

dence, etc., to be erected at Riverside.

San Francisco, Cal.—Bids reported de-
sired until Feb. 10 by Bd. Pub. Wks.. (V

.

J. Churchill. Secy..) for general construc-
tion of academic building at Polytechnic
High .School.

-AOgden, Utah.—Contracts awarded as
follows bv Trus. of Utah School for Deaf
& Blind, for erecting kindergarten build-
ing: General contract to C. F. Dlnsmore.
at $30,941; heating, Welshan & Atkins,
$1,993 and plumbing, Halverson Bros., at

$3,613. Bidders of Ogden.
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Items Arranged Geographically

Lewiston, Me.—Bids desired until Feb. 8
by tlie Building Committee, Androscoggin
Anti-Tuberculosis Assoc, Lewiston, for
furnishing material and erecting a build-
ing for said Association. Gibbs & Pul-
sifier, Archts., Lewiston.

Lisbon Falls, Me.—The Slav Catholics
reported to be taking steps to erect a
church of brick construction to cost
$30,000. And. Karkosdaschin is a mem-
ber of the BIdg. Com.
Boston, Mass.—C. & D. J. Keefe, Boston,

will erect at Columbus Ave. and Dart-
mouth St. a fireproof hotel costing $200,000.

Following buildings are to be erected:
five apartment hx^uses of brick construc-
tion on Brown St., by Arthur G. Jones,
cost $100,000; six 3-story apartments on
Gibb St., by A. J. Martin, cost $120,000;
six 3-story apartment houses of brick
construction on Fuller St., by Boyd &
Berry, cost $125,000.

Hartford, Conn.—Nathan Braggish, 112
Windsor St., will erect a 4-story brick
business building at Windsor and Village
Sts. Plans being prepared.

WInsted, Conn.—All bids opened Jan.
26 for erecting Y. M. C. A. building re-
jected. Plans to be revised and new bids
asked.

Brooklyn, N. Y.—The members of the
Cathedral Club are reported seeking a site
on which to erect clubhouse costing
$100,000. Frank C. Russell, Pres. Club.

Plans filed for two 6-story brick tene-
ments at Hewes and South 2d Sts., for
South' 5th Constr. Co., cost $105,000; Saral.
Sass, Archt., 1 Union Sq., New York.

Buffalo, N. Y.—Kenneth M. Murchlson,
101 Park Ave., New York, is architect for
4-story steel frame stone and granite
passenger station to be erected by Lehigh
Valley R.R. at Main, Scott and Quay
fits., at a cost of $500,000.

Elmlra, N. Y.—The T. M. Harton Co.,
Farmers Bank Bldg., Pittsburgh, Pa., is
reported taking steps to erect in this city
,a theater.

Lestershlre, N. Y.—The Williams Bridge
Co., Syracuse, prepared plans for a 4-story
fireproof storage warehouse, steel frame
and brick, to be erected for Endicott John-
son Co., Endicott. About 500 tons of
;Btructural steel will be required; cost
$150,000.

Long Island City, L. I., N. Y.—Reported
Long Island R. R. Co. (J. R. Savage, Ch.
Engr., Jamaica) has completed plans for
.a terminal market to be erected on west-
erly side of Dutch Kills Canal, north of
Newtown Creek. Building to be 9 stories,
430 X 70 ft., and to be erected in conjunc-
ition with the State Comn. on Foods and
Markets.
New York, N. Y.—Plans filed for follow-

ing buildings: 6-story brick and concrete
stores and storage building to be erected
at 453 5th Ave. for Fredk. W. Vanderbilt,
cost $500,000; Jos. Bartley, 15 Broad St.,
Archt Two 5-story brick stores and tene-
ments to be erected at Arthur Ave. and
187th St. for Vico Realty Co., cost $100,000;
M. W. DelGaudio, 401 Tremont Ave.,
Archt. : 5-story brick stores and tenements
at Crotona Ave. and 187th St. for Cosenzo
iBldg. Co.. cost $60,000; Luclan Pisciotta,
391 E. 149th St.. Archt.
•Raymond Concrete Pile Co., 140 Cedar

St., New York, has secured contracts for
piles for following buildings: Foundation
for Schenley School, Pittsburgh, Pa.;
foundation for School No. 5. Jersey City.
N. J.; appraisers' stores, Milwaukee, Wis.
Plans being prepared bv Neville &

Bagge. 105 W. 40th St., for a 12-story
fireproof, granite, terra cotta and brick
store and loft building to be erected for
the Realty Holding Co., 907 Bway., at 206
to 222 W. 40th St.; cost $600,000.
Morris Kulok, tailor, 39 Eldridge St.,

contemplates erecting a 6-story business
building at .•!9 to 41 Eldridge St.
Plans being prepared by Alex. Baylies,

33 Bible House, for a 20-story mercantile
building to be erected on Hanover Sq. and
Stone St. by Geo. Ehret, 235 E. 92d St.
Cost reported at $1,100,000,
^k-Contract for erecting 4-story and base-

ment brick and limestone residence for
Mrs. E. S. Fabbri, at 11 E. 95th St. has
been awarded to Whitney Co., 1 Liberty
St. Cost $125,000. Grosvenor Atterbury,
Archt.. 131 E. 70th St.
Plans filed for following buildings: 2

and 9-storv brick garage and ware-
house at 112 W 107th St., for Chelsea
Storage Warehouses, Inc.. cost $100,000;
Wortmann & Rraun, Arrhts.. 114 W. 2Sth
St. 5-storv brick fireproof storage ware-
house at 11th Ave. and 27th St.. for Ter-
minal Warehousing Co., cost $60,000;
Otto M. Beck. Archt.. 1326 55th St..
Rrook'yn. IR-itory brick fireproof store
and loft building at 33d .St. and Park
Ave. for Geo. A. Wheelock. cost $350,-
000; Geo. Keister. 56 W. 45th St.. Archt.
21 -story fireproof brick store, lofts and
offices at 8th Ave.. 34th and 33d fits., for
Archibald D. Russell, mat $2,500,000;
Edw. L. Larkin, Archt., 259 W. 34th St.
16-story fireproof stores and factory
building at 1237 Bway. for Walter F.
Hopper, cost $350,000; Katz & Feiner.
Archts., 505 5th Ave. Two 5-story brick
apartment houses at Nelson Ave. and
Brandt PI., for .Tohn Davis, Montclair;
coat $80,000; Edw. J. Byrne, 148th St. and
3d Ave.. Archt. 3-story briok clubhouse
at WanMngton Ave and 160th St., for
Y. M. C. A., cost $240,000; L. E. .Tallade,
37 Liberty St., Archt. Two 5-story brick

tenements at Grand Ave. and Buchanan
Pi., for Kate M. and John Norton, cost
$90,000; Clarence True & Son, 405 Lexing-
ton Ave., Archts. Four 5-story brick
tenements at Cauldwell Ave. and 160th
St., for Ebling Co., cost $140,000; Wm.
Koppe, Archt., 830 Westchester Ave.
Three 5-story brick tenements at College
Ave. and 168th St., for Jas. C. Gaffney,
cost $128,000; Edw. J. Clark, Archt., 110
E. 121st St. 5-story brick tenement at
176th St. and Clinton Ave. for Chas. T.
Streeter Constr. Co., cost $60,000; Tre-
mont Architectural Co., 401 Tremont Ave.,
Archts. Two 5-story brick tenements at
Ave. St. John and Fox St., for Normal
Constr. Co., cost $120,000; Chas. E.
Meyers, 1 Union Sq. W., Archt.

Rochester, N. Y.—Plans being prepared
by Foster & Gade for a 5-story 200 x 90 ft.

reinforced concrete warehouse to be erect-
ed on Canal St. by Brewster, Gordon &
Co., wholesale grocers, 43 N. Water St.

Williamsvllle, N. Y.—Bd. Directors of
Blocher Homes (Percival M. White,
Secy.) reported taking steps to erect
building costing $75,000.

Absecon, N. J.—Plans being prepared by
Ralph E. White, Penna. Bldg., Philadel-
phia, Pa., for an addition to the clubhouse
of the Absecon Golf Club to cost $30,000.

Hightstown, N. J.—The Baptist Church
intends erecting a $25,000 building for
Sunday school purposes. Thos. E. Apple-
gate, Church Clerk.

Jersey City, N. J.—Plans are to be pre-
pared by Maximilian Zlpkes. 405 Lexing-
ton Ave., New York, N. Y., for an apart-
ment house to be erected at a cost of
$150,000. Zermann Realty & Constr. Co.,
owner.
Contract for erecting a 9-story, 79 x

103 ft., reinforced concrete addition to the
warehouse on Bay St. for Great Atlantic
& Pacific Tea Co. awarded to Turner
Constr. Co.. 11 Bway., New York. Tim-
mis & Chapman, 315 5th Ave., New York,
Archts.

Jersey City, N. J.—Atlantic & Pacific
Tea Co. has secured additional ground on
Bay St. on which it is reported a $200,000
building is to be erected.

Newark, N. J.—Eagles reported consid-
ering club house costing $25,000.

Rahway, N. J.—Pennsylvania R.R. Co.
(A. C. Shand, Ch. Engr., PJiiladelphia,
Pa.) reported receiving estimates to be
opened Feb. 13 for erecting a 1-story steel
and concrete platform and shelter sheds.

Philadelphia, Pa.—Plans being prepared
by Henry D. Dagit, 411 Walnut St., for
3-story convent building, 75 x 58 ft., to be
erected at 11th and Master Sts. for St.
Malachy's R. C. Church.

Sayre, Pa.—Reported plans being pre-
pared for engine house to be erected by
Lehigh Valley R.R. (E. B. Ashby, Ch.
Engr., 143 Liberty St., New York, N. Y'.)

Scrahton, Pa.—Plans prepared by John
J. Howley, Traders Bank Bldg., for 1-story
brick and terra cotta church for St.
Michael's R. C. Church, to cost $40,000.
Plans prepared by J. A. Duckworth,

Coal Exchange Bldg., for a 1-story con-
crete and frame dairy barn, 40 x 180 ft., to
cost $25,000.
Albert J. Ward, Scranton, is architect

for club house for Young Men's Hebrew
Assoc; cost $50,000.

State College, Pa.—Bids reported de-
sired until Feb. 16 by Mellor & Meigs,
Archts., Philadelphia, for erecting 2% -story
brick and stone clubhouse for the Phi
Gamma Delta F'raternity.

Stroudsburg, Pa.—Reported bids desired
for rebuilding and enlarging the Y. M. C.
A. building according to plans by C. L.
Harding, of Washington, D. C.

Washington, D. C.—Bids reported de-
sired by National Publishing Co. for
erecting building on H St. according to
plans by Milburn, Heister & Co., Wash-
ington. D. C.
Washington Architectural Club reported

con.sidering erecting a club house. A. L.
Blakeslee, 4522, 14th St., N. W., Pres.
Contract for erecting 3-story dormi-

tory for Bliss Electrical School awarded
to Boyle Robertson Constr. Co., Wash-
ington, D. C; cost about $35,000.

Lynchburg, Va.—Alfred C. Bossom, 366
5th Ave., New York, N. Y., is architect
for the Concord granite building to be
erected at 9th and Main Sts. for the
Lynchburg Natl. Bank; cost $100,000.

Purcellvllle, Va.—Plans being prepared
by Milburn, Heister & Co., Washington,
D. C, for building to replace Puroell Natl.
Bank, recently destroyed by fire. Bids
asked in spring for construction.

•Charlotte, N. C—Contract for erecting
a 3-story fireproof reinforced concrete 600
X 100 ft. building on W. First and Church
Sts. for the Mercantile Development Co.,
awarded to Travers-Wood Co.. Richmond,
Va., and Charlotte. The building Is to
house the offices of the Southern Power
Co., Southern Public Utilities Co.. Pied-
mont & Northern R. R., and affiliated en-
terprises. Cost $250,000.

Durham, N. C.—Plans being prepared
by Milburn, Heister & Co., Washington,
D. C, for First Presbyterian Church,
Bids for construction will be taken In
early spring.

•Birmingham, Ala.—Contract for erect-
ing the 4-story concrete and steel, fire-
proof building on Mayberry lot for the

Southern Land Co., awarded to R. V.
LaBarre. Harry Wheelock, archt., Bir-
mingham.

Louisville, Ky.—Preliminary sketches
for Y. W. C. A. building to be erected at
Bway. and 2d St. prepared by John Bacon
Hutchins, Columbia Bldg., have been ap-
proved by Directors of the Assoc. Cost
about $300,000.
Reported contract will be let about Feb.

12 by B. Bernstein, for erecting on 4th St.
a 4-story building costing $75,000, accord-
ing to plans by Joseph & Joseph, Louis-
ville.

•Contract for erecting a 4-story rein-
forced concrete building at Brook and
Market Sts. has been awarded to Alfred
Struck Co., Louisville. Cost complete
$75,000. Joseph & Joseph, Archts., Louis-
ville.

Bellaire, O.—United Brethren Church
intends erecting at 27th and Union Sts. a
1 -story brick and stone church costing
$40,000.

•Canton, O.—Contract for erecting the
Christian Science church on Cleveland
Ave. N. W., has been awarded to J. L. Van
Kirk & Son, Canton. Cost $30,000.

Cincinnati, O.—Eizner & Anderson, In-
galls Bldg., have been selected to prepare
plans for the Y. M. C. A. Building to be
erected at Elm and Canal Sts.

Lima, O.—Lodge of Moose reported con-
sidering erection of a $100,000 club house.

Indianapolis, Ind.—Tentative plans pre-
pared by Wilbur T. Mills & Co., Colum-
bus, O., for 10-story, 200-room hotel to be
erected at Washington St. and Senate-
Ave. by McMahon, Ernest & Co., 908 State
Life Bldg. Cost $250,000.

Tocsin, Ind.—Bids desired until Feb. 10
by Bldg. Com., United Brethren Church
(I. W. Wasson, Secy.), for erecting solid
brick and part brick veneered edifice.

Coldwater, Mich.—Plans are prepared
by Maurice P. Carney, Battle Creek, for
Masonic temple, which Masonic Assoc,
contemplates erecting.

Detroit, Mich.—S. E. Sallan, jeweler, 94
Woodward Ave., intends erecting at
Woodward and Gratiot Aves., a 6-story
building costing $50,000.
The Peters Tobacco Co. will erect a

3-story building at 107 Lamed St. E.

Chicago, III.—Plans completed by Hola-
bird & Roche, Monroe Bldg., and con-
struction about to be started on the 15-
story store, shop and ofHce building to be
erected at State and Adams Sts. by Buck
& Rayner Co. at an approximate cost of
$750,000. Glass and marble will be used
in construction.

Chicago, III.—Plans prepared by Graham,
Burnham & Co., SO E. Jackson Boule.,
for a 16-story, attic and 3 basement, 122 x
109 ft. building to be erected at Wabash
Ave. and Jackson Boule., costing $2,000,000,
by W. W. Kimball Co.
Lodge No. 4 of the B. P. O. Elks in-

tends erecting at 174 W. Washington St. a
lodge building costing $200,000.
Plans prepared by Geo. C. Nimmons,

People's Gas Bldg., for a reinforced con-
crete addition to the 5-story building of
the Jewel Tea Co., at Washington Boule.
and Ada St., cost $200,000.

• Decatur, III.—Contract awarded to J.

L. Simmons Co., Chicago, for erecting
the Hotel Orlando, which is to cost com-
plete about $400,000.

Milwaukee, Wis.—Mllwaukee-Pere Mar-
quette Council will erect a 3-story brick
and stone addition to club house on Grand
Ave. and 15th St. Cost $50,000. Bids for
construction will be asked after Mar. 1.

St. Paul, Minn.—Dale Athletic Club re-
ported to be considering building a club
house at Dale St. and Shelby Ave. Chas.
Byrnes, Secy.
The St. Columba Church intends erect-

ing a $75,000 church and a $40,000 school.
Rev. M. J. Casey, pastor.

Emmons, N. D.—Bids desired for erect-
ing a 2-story brick and stone building for
the First Natl. Bank of Emmons. Thor-
wald Thorson, Archt., Forest City, la.

•Atchison, Kan.—Contract awarded Jan.
22 to G. H. T. Schaefer for a Masonic
Temple at 5th and Kansas Ave. for the
Masonic Charity Assoc; cost $42,000.
Crumpacker & Wyatt, Archts., Atchison.

Miles City, Mont.—C. J. Wegenbreth
and assoc. plan erecting a $150,000 hotel
this summer.
Kansas Clty^ Mo.—The HlUcrest Club

will erect a stone and stucco club house
costing $50,000. D. W. Eaton, Secy:

St. Louis, Mo.—Bids reported desired
for erecting 10-story stone and reinforced
concrete building at 4th St. and Washing-
ton Ave. for the Missouri Athletic Assoc.
to cost $500,000. Wm. B. Ittner, 911
Locust St., and G. F. A. Brueggeman, 39
Natl. Bank Bldg., Archts.
•Contract for erecting the Westminster

Presbyterian Church on Delmar Ave. and
Union Boule. awarded to Murch Bros.,
Odd Fellows' Bldg.; cost, $90,000. Rev.
J. F. Cannon, Pastor.
John H. Bernard reported to have sub-

mitted to Bd. Pub. Service a proposition
by which a company in wh'ich he is in-
terested will erect a warehouse costing
$600,000 on the levee for the interchange
of freight from water to land convey-
ances, in connection with a line of self-
propelling steel barges to be operated be-
tween New Orleans and St. Louis. The

city is asked to cooperate by providing:
necessary terminal facilities for handling
the freight to and from the river barges
and to allow the company docking privi-
leges and a location on the levee for Us
warehouse.

Albuquerque, N. M.—Directors of Y. M.
C. A. selected plans of Shattuck & Hus-
sey, Chicago, 111., for 3-story brick build-
ing.

Bremerton, Wash.—Reported bids de-
sired by Oswald & Rantz, of the Osran
Amusement Co., for erecting a concrete,
60 x 120 ft. motion picture theater on
Burwell Ave. and Pacific St., to cost
$60,000.

•Seattle, Wash.^—Contract for erecting
2-story office building for H. C. Henry In-
vestment Co. at 4th Ave. and Seneca St.
awarded to Neil McDonald, Northern Bank
& Trust Co. Bldg.; heating and plumbing
to Norton &• Smith; cost, $50,000. Carl
Siebrand, Arcade Bldg., Archt.
Plans completed about Feb. 15 and bids

for construction will be asked soon after
that date for greeting 4-story brick apart-
ment house for Modern Woodmen of the
World, Camp No. 69, at Pine St. and
Minor Ave., at a cost of $105,000. J. O.
Taft, Archt., 2324 10th Ave. N.

Seattle, Wash.—Plans completed by J.
L. Adams, Pres. Washington Film Co.,
Washington Bldg., for a moving picture
theater to be erected in the Klrkland
Dist.; cost $100,000.

•Tacoma, Wash.—Contract for erecting
4-story reinforced concrete 75 x 112 ft. club
house for the Lodge of Elks reported
awarded to Cornell Bros., Savage-Scho-
field Bldg., at about $100,000. C. Frere
Champney, Henry Bldg., Seattle, Archt.

Klamath Falls, Ore.—The Lodge of Elks
will erect a temple costing $50,000.

Chico, Cal.—F. W. Miller Intends erect-
ing at 3d and Salem Sts. a 2-story rein-
forced concrete and brick store and
apartment house costing $30,000.

San Francisco, Cal.—H. Ryan, Northern
Bank Bldg., Seattle, Wash., is preparing
plans for a 6-story reinforced concrete and
steel office and theater building to be
erected at a cost of $400,000.
Plans being prepared by Rousseau &

Rousseau, Monadnock Bldg., for a 6-story
brick and steel apartment house to be
erected at Jones and Pine Sts. at a cost
of about $125,000. T. A. Rulfs. owner.

Salt Lake City, Utah.—Reported Ore-
gon Short Line (R. L. Huntley, Ch. Engr..
Omaha, Neb.) intends erecting 6 stall
additions to the round houses in Salt
Lake City, Utah, and Montpiller, Idaho.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings,"

Hems Arranged Geographically

Manchester, N. H.—The W. H. Mc-
Elwain Co. is planning erecting an addi-
tion to the central plant in South Man-
chester and to enlarge their present power
plant; cost $100,000.

•Lynn, Mass.—Contract for 1400 pedes-
tal concrete piles and a 12-ln. concrete
slab for gas holder for Lynn Gas & Elec-
tric Co. awarded to MacArthur Concrete
Pile & Found. Co.. 11 Pine St., New York,
and for the tank to Bartlett Hayward Co.,
Baltimore, Md.

Buffalo, N. Y.—Plans being prepared by
Condron Co., Engrs., Chicago, 111., for an
assembly plant, 200 x 450 ft., 4 stories and
basement, to be erected at Main St. and
N. Y. Central Belt Line for the Ford
Motor Co., of Detroit, Mich.; cost $400,000.

Buffalo, N. Y.—We are informed that
the proposed building to be erected here
by the Buffalo Meter Co. will be used for
machine shop and brass foundry; it will
he of reinforced concrete, 5 stories, 80 x
200 ft. Architect, Lockwood Green & Co.,
of Boston, Mass.

•Eastwood, N. Y,—Contract awarded to
Taylor Hornby Constr. Co., Syracuse, for
erecting 2-story pattern foundry and
warehouse, 40 x 68 ft., for Pierce Butler &
Pierce, Syracuse.

• I lion, N. Y.—Contract for 60,000 sq. ft.

of roofing and 160,000 sq. ft. of floor water
proofing for the new buildings of the Rem-
ington Arms & Ammunition Co. awarded
to Mohawk Valley Roofing Corpor. of
Utica.

Lockport, N. Y.—Plans being prepared
by Jas. R. Tyler, Insurance Bldg., Roches-
ter, for a 2-story, 70 x 85 ft. addition to
the plant of the Harrison Radiator Wks.
(Oliver Diahl, Pres.).
Plans being prepared for a 3 -story, 45 x

120 ft. factory to be erected by Dunnville
& Co. (Louis L. Patterson, Pres., 48
Market St.).

Port Jervis, N. Y.—The Katterman &
Mitchell Co. intends installing 250 looms
in the silk mills under construction; also
electric power equipment.

•Philadelphia, Pa.—Contract for erect-
ing a brick, steel and concrete fireproof
ice storage house, refrigerating rooms
and office building for the Norris Market
Ice Mfg. & Cold Storage Co. at 3d and
Norris Sts., has been awarded to Philip
Haibach Contr. Co., 2530 Thompson St.
Building is to be Insulated with sheet
cork insulation and arranged with modern
equipment. Peuckert & Wunder, Engrs.
& Arcbts., 310 Chestnut St.

•litems marked thus give the names of parties awarded contracts.
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'*CantOfi, Md.—Contnct awarded to
Turner Constr. Co.. H Bway., New York,
tor erectlns mechanical buildinK for
Standard Oil Co., of New Jersey. BuUd-
tam to be I nory. reinforced concrete.
MO z M ft.

Jackaonvlll*, Fla.—Southern Cattle Co.
wai erect an abattoir here costing tIS.OOO.
S. Summeriyn. of Jackson%-lUe, Secy.

New Orleans. L.a.—Reported I^ouisiana
Ry. * Navisation Co. <w. H. Ccppaxe.
Sost., Stareveport), Is interested in the
boudlnx of a (rain elevator on the river
front, to COM tIMliOML

^Cleveland, O.—Contract for erecting
brick, steel and concrete addition to pres-
ent plant of the Chandler Motor Car Co..
B. list St.. near St. Clair Ave., awarded
to Volton-Pratt Co.. M2 Columbia BIdg.
Ernest McGeorge. archt.. Leader-News
Bldg.

Festoria. O.—A. J. McCi^a. Cleveland.
reported interested in company intending
erecting packing house In Fostoria cost-
ing *&0,000.

Milwaukee. Wis.—Bids desired at once
by H. W. Buemming. Archt., S21 Jackson
St., for erecting a fSactory building of mill
oonstruciton for the C. B. Uedersdorf To-
bacco Co.; cost about 130.000.

Vlctorvillc. Cal.—E3 Paso Southwestern
Portland Cement Co., El Paso, Tex., it is
reported. wUl aatabUah a plant here cost-
ing 1400.000. Cari L«onardt. H. W. HiU-
maii Bldg.. Loa Angeles, Pres.

Raxbura, Idaho. — Reported Rexburg
Mining Co. intends rebuilding plant re-
cently destroyed by flre.

Kingston, Ont.—The plant of Davis &
Co.. recently destroyed by flre, is to be
rebuilt.

Lindsay, Ont.—The mill of Home Bros.
Milling Co., recently destroyed by flre. Is

to be rebuilt.

Calgary, Alts.—J. C. Boyle, Calgary, re-
ported interested in erection of a $1,000,006
packing plant In this city, to l>e of brick,
steel and concrete construction.

Knlk, Alaska.—Plans completed by J. S.
Amot. 1510 U C. Smith Bldg., Seattle,
Wash., for a warehouse, 40 x 150 ft. pack-
ing plant, etc.. for Deep Sea Salmon Co.

MISCELLANEOUS.
St€ mist "Hydrmulv Coustmcticn and River

Iwtfrwtmentt."
Itemg Arranged i^eograpkically

Crushed Stone—Boston, Mass.—Bids de-
sired until Feb. 10 by D. Frank Doherty,
Supc Supplies, for furnishing crushed
tone between Mar. I, 191S, and Feb. 1,

IIK.

Launch—New York, N. Y.—Birs desired
until Feb. IS by Col. W. M. Black, Corps
Bngrs., U. S. A.. New Tork, for a motor
laonch, advertised in Engineering Record.

Elevator. Etc. — Pittsburgh. Pa.—Bids
desired until Mar. 11 by O. Wenderoth,
Snperv-. Archt.. Washington, D. C, for
Inatalling an electric passenger elevator
in Experimental Station. Bureau Mines.
Pittsburgh: alao a separate bid for install-
ing mechanical equipment (except ele-
vator) in abo\-e building.

Swimming Pool — Baltimore, Md.—The
Park Bd. has decided to build a swimming
pool in Clifton Park this year, to cost
about $30,000.

Crane—Norfolk, Va.—Bids desired until
Feb. 27 'extension of date from Feb. 13)
at the Bureau Yards and Docks. Navy
Dept. Washington. D. C. for Spec. 2092

—

A 150-ton capacity floating revolving crane
for Navy Yard. Norfolk. Cost about
t4M.0O0.
eisvatet^-Clarksdale, Miss.—Bids desired

unti Feb. 25 by O. Wenderoth. .Superv.
Archt., Washington, D. C. for Installing,
complete, an electric passenger elevator In
U. 8. Post Office and Court House, Clarks-
dale.

Cement—Cleveland, O.—Bids desired
until Feb. 12 by Commlimloner Purchases
and Supplies, for furriisMng cement for
Dept. Pub. Utilities. Dlv. of Water.

Cement—Chicago, III.—Bids reported de-
sired until Feb. 10 by Thos. O'Connor,
Clj. Flre Dept.. for furnishing flre dept.
with cement during year I}15.

Cement—IMInolt,—Bids desired by State
Highway Comn., .Springfleid (Wm. W.
Marr. Ch State Highway Engr.), for fur-
nishing approxinuitely 235.B00 bbla. cement
to be used in State Aid Road construction
for the year 1»15.

Boiler*—Illinois.—Bids desired until Feb.
IS by State Bd. of Administration, Spring-
fleid. for furnishing and Installing 18 hlgh-
Rressure water-tube boilers and accessor-
!S at the following State Institutions: 4

at Elgin SUte Hospital, Elgin: 4 at Alton
State Hoapitai, Alton: C at Chicago State
Hospital, Dunning: 4 at State Colony for
Epileptics on site near Dixon. M. C.
Schwab, Engr., Mailers Bldg., Chicago.

Cement—Cresco, la.—Bids reported de-
sired until Feb. 10 by E. A. Hoopmair Co.
Aud., for furnishing about 5000 bbls. Port-
land cement.

Heating Plant—De* Moines, la.—The
Des Moines Electric Co. Is reported to be
considering construction of a heating
plant: cost about 3400,000.

Cement—Independence, la.—Bids report-
ed desired until Feb. 11 by E. A. Bordner,
County Aud., for furnishing Portland ce-
ment during year 1915. F. W. Gearhart.
Co. Highway Engr.

Cement and Culverts—Slgourney, la.

—

Bids reported desired until Feb. 12 by
County Auditor for furnishing Portland
cement, reinforcing bars and corrugated
culverts.

Elevators, etc.—San Francisco. Cal.

—

Bids reported desired until Feb. 10 by Hd
Pub. Wks. (F. J. Churchill, Secy.), for In-
stalllng elevators, hydraulic lifts, etc., In

City Hall.

Engines and Compressors—Ketchikan,
Alaska,—Bids desired until Mar. 10 at
office of Lighthouse Inspector, Ketchikan,
for furnishing 2 Internal combustion en-
gines and air compressors and 2 internal
combustion hoisting engines for Cape St.
Ellas Light Station, Alaska.

Structural Steel, Pipe, Etc.—Panama.

—

Bids desired until Feb. 18 at office of MaJ.
F. C. Boggs, Corps Engrs., U. S. A., Gen-
eral Purchasing Officer, Isthmian Canal
Coran., Washington. D. C, for Cir. 900

—

Structural steel, steel and iron castings,
wrought Iron and steel pipe, pipe flttinga,
etc.

Bids See Eng.
Close. ^<=^''^,.

Mar. 3. Ft. .Monroe. Va Feb. b

Adv, Feb. 6. „ .. „
Mar. 3. Superior, Wis Feb. 6

Mar. 9. Illinois J*"-??
Mar. 16. Illinois Jan. 30

Jun. 1. Broad Gauge, Bangkok,
Siam Feb. 6

Siam Feb. 6

Adv. Feb. 6.

Proposals
For Proposals Advertised see Pages

41(a) and 41(b)

WATERWORKS.
Bids
Close.

Feb. g.

Feb.

Feb.
Feb.

Feb.
Feb.
Feb.
Feb.

23

6

See Eng.
Record.

Water Wks., East Peoria,
III Jan. 23
Adv. Jan. 23.

i. Sedimentation Basin,
Philadelphia, Pa Jan. 16
Adv. Jan. 16 to 30.

9. Meters, Akron, O Jan. 30
9. System, Hawthorne, N. J. .Ian. 30

Adv. Jan. 30.
9. Pump, Annapolis, Md Feb. 6
9. Pipe. Troy, N. Y Feb. 6
9. Pipe, Saginaw. MUh Feb. 6
9. Pipe Line, Philadelphia,

Pa Feb. 6
Feb. 12. S u p p 1 y for Buildings,

Napoleon, O Jan.
Feb. 12. Pip e. E t c, Ashevllle,

N. C Jan.
Feb. 12. Pipe. Cleveland, O Feb.
Feb. 12. Meters, Akron, O Feb,
Feb. 11. G.1S Producer and Engine,

Margate Cltv, X. J Feb. 6
Adv. Feb. 6.

Feb. 14. Pump, Margate City, At-
lantic City, N. J Feb. 6
Adv. Feb. 6.

Feb. 16. Reservoir, Tampa, Fla. . . Jan. 30
Feb. 15. nistribution System, Mt.

Morris, N. Y Feb. 6
Adv. Feb. 6.

Feb. 20. Laying Pipe, Middletown,
N. Y Jan. 23

Feb. 20. Extensions, Yale, Okla... Feb. 6
Feb. 23. Extensions, Laramie,

Wyo Jan. 30
Adv. Jan. 30, Feb. 6.

Pump. Plant for P. O.
Bldg., Kansas City,
Kan Jan. 30

2. Reservoir, Fitchburg.
Mass Jan.
Adv. Feb. 6.

.Mar. 12. Pipe. Etc., Royal Oak,
B. C Feb,

Mar. 1.

Mar.
23

6

SEWERAGE AND SEWAGE
DISPOSAL.

Feb. 9. Newark. N. J Jan. 30
Feb. 10. Brooklyn, N. Y Jan. 30
Feb. 11. Cambridge, O Jan. 30
Feb. 11. Cleveland. O Feb. 6
Feb. 15. East Youngstown, O. ... Jan. 30
Feb. 15. Ventnor City, N. J Jan. 30
Feb. 15. Washington, D. C Feb. 6

Adv. Feb. 6.
Feb. 16. EHdorado, Kan ..Jan. JO
Feb. 16. Warren, R. I Jan. 30

Adv. Jan 30.
Feb. 23. Philadelphia, Pa Jan, 30
Feb. 24. Milwaukee, Wis Jan, 30

Adv. Jan. 30, Feb. 6.
Feb. 26. Philadelphia, Pa Jan; 30
Mar. 1. Philadelphia, Pa Jan. 80
Mar. 8. Philadelphia, Pa. Jan.- 30
Mar. B. Philadelphia, Pa Jan. 30

BRIDGES.
Feb. 9. Illinois Jan,
Feb. 9. Central City, Neb Feb.
Feb. 10. Ivanhoe, Minn Jan,
Feb. 10. Houston, Tex Feb
Feb. 12. Calgary, Alta Jan.
Feb. IB. Hfdford City, Va Feb
Feb. 16. Cleveland, O Feb
Feb. 17. Washington, D. C Jan.

Adv. Jan. 23 to Feb. 6.
Feb. 17. Portland, Ore Jan. 30
_ Adv. Jan. 30, Feb. 6.
Feb. 18. Ottawa, Ont Feb. 6
Feb. 19. lAwrencevlIIe. Va Feb 6
Feb. 23. Portland. Ore Jan" 16
_ Adv. Jan. 16 to 30.
Feb. 23. Cleveland, O Feb 6
Feb. 23. Knoxvllle, la 'Feb' 6
Feb: 26. Cincinnati, O Feb'

Feb. 8.

PAVING AND ROADS.

Greenville, Pa Jan. 23

Adv. Jan. 23.
Beaver, Pa Jan. 30

Carroll, la Jan. 30

Ellicott City, Md Feb. 6

Seattle, Wash Jan. lU

Ivanhoe, Minn Jan. 2i

Birmingham, Mich Feb. «

New Albany, Ind Feb. 6

Saginaw, Mich Feb.
Cambridge, O Jan. 30
Buftalo. N. Y Feb. 6

Port Huron. Mich Feb. 6

Rock Island, 111 '^®''-
.,

Marshalltown, la Jan. 16

Cleveland Heights, O -Ian. 23

Emmetsburg, la Jan. 30

Adv. Jan. 30.

West Liberty, la Jan. 30
Paulding, O Feb. B

Cleveland, O Feb. 6
Maryland Feb. 6
Belle Plalne, la Feb. 6

Dundee, Mich Feb. 6
Paulding, O Jan. 30
Canton, O Feb. 6
Wilmington, N. C Feb. 6

Bonds, Jellico, Tenn Feb. 6

Adv. Feb. 6.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Feb. 9.

Feb. 9.

Feb. 9.

Feb. 10.

Feb. 10.
Feb. 10.

Feb. 10.

Feb. 10.
Feb. 11.

Feb. 11.

Feb. 11.

Feb. 11.

F'eh. 15.
Feb. 15.

Feb. 16.

Feb. 16.
Feb. 16.

Feb. 16.

Pfh. 16.

Feb. 16.

Feb. 23.

Feb. 24.
Feb. 24.

Feb. 27.
Mar. 2.

Feb.

Feb.

Feb.
Feb.
Feb.

8. Drainage, Cape Girardeau,
Mo Jan. 30
Adv. Jan. 30.

9. Steel Hull for Derrick
Boat, Cincinnati. O Jan. 16

9. Ditches, Fairmont, Minn. Jan. 30
9. Dikes, Etc., Kelso, Wash. Feb. 6

9. Drain Tile, Saginaw, Mich. Feb. 6
Feb. 10. Irrigation. Oakdale, Cal.. Jan. 9

Fob. 10. Stone for Jetty, Lone
Tree, Wash Jan. 23

Feb. 10. Ditches, Slayton, Minn.. Jan. 30
Feb. 11. Dredging, New York,

N. Y Jan. 16
Adv. Jan. 16 to Feb. 6.

Feb, 11. Wharf, Washington, D. C. Jan. 23
Adv. Jan. 23.

Feb. 11. Ditches. Slayton, Minn.. Jan. 30
Feb. 12. Ditch, Clintonville, Wis. . Feb. 6
Feb. 15. Electric Hoist, Philadel-

phia, Pa Jan. *

Adv. Jan. 9 to 16.
Feb. 15. Ditches. Walker, Minn... Feb. 6
Feb. 16. Wharf, Rictimond Cal. . . Feb. 6
Feb. 16. Ditch. Olivia, Minn Feb.
Feb. 17. Cofferdam, Seattle,

Wash Jan. 30
Feb. 17. Ditch, Ortonville, Minn... Feb. fi

Feb. 18. Channel. Edlna. Mo Jan, 30
Adv. Jan. 30, Feb. 6.

Feb. 18. Dredging, Boston, Mass.. Jan. 30
Feb. 19. Pumping Station for

Drainage Dlat., Quincy,
111 Jan. 16
Adv. Jan. 16 to 30.

Feb. 19. Dredging. New York.
N. Y Feb. 6
Adv. Feb. 6.

Feb. 20. Wharf, Brooklyn, N. Y. . . Jan. 23
Adv. Jan. 23 to Feb. 6.

Feb. 20. Gate House for Canal,
Buffalo, N. Y Feb. 6

Feb. 23. Dredge Tender, Galves-
ton, Tex Jan.
Adv. Jan. 30, Feb. 6.

Feb. 23. Dredging, Portchester,
N. Y Jan.
Adv. Jan. 30, Feb. 6.

Feb. 23. Ditch, Slayton, Minn Feb. 6
Feb. 24. Valves, etc., for Dry Dock

No 1, Panama Jan. H
Feb. 24. Pump. Plant for Dry

Dock. Pansma Jan. H
Feb. 24. Irrigation, Payson City,

Utah Jan. 30
Adv. Jan. 30.

Feb. 24. Stone for Jetty, Savan-
nah, Ga Jan. 30
Adv. Jan. 30, Feb. 6.

Feb, 24. Lock Gates, Louisville,
Ky. Jan. 30
Adv. Jan. 30.

Feb. 26. Dredging, Toledo, O Jan. 30
Adv. Jan. 30, Feb. 6.

Feb. 26. Tow Boats, Cincinnati, O Jan. 30
Adv. .Ian. 30 to Keh. 6.

Feb. 26. Drainage, Kansas City,
Kan Feb. 6
Adv. Feb. 6.

Mar. 1. Revetment, New London,
Conn Jan,
Adv. Jan. 23 to Feb. 6.

2. Steel Flue Flats, Cincin-
nati. O Jan
Adv. .Ian. 30 to Feb. 6.

. Mar. 3. Dredging, Port Aransas,
23 T*"- u-i-- Feb.

Adv. Feb. 6.

Mar. 10. Canal Excav., Grand
Junction, Colo Feb
Adv. Feb. 6.

Mar. 15. Pump. Plans for Lock
Seattle. Wash Feb
Adv. Feb. 6.

30

30

Mar.

23

30

Mar. 1. Fikins. w." vi.:::::::;::: Feb 6
Mar. 2. Illinois Jan SO
Mar. J. niinoU ::..::.... JaS: 80

PUBLIC BUILDINGS AND
SCHOOLS.

Bidsi

Close.

Feb. 9.

Feb. 1(1.

F-teb. 11.

Feb. 11.

Feb. 11.
Feb. 11.

Feb. 12.

Feb. 12.

Feb. 12.

Feb. 12.

Feb. 13.

Feb. 13.

Feb. 13.

Feb. 13.

Feb. 15.

P'eh. 15.

Feb. 15.

Feb. 15.
Feb. 15.

Feb. 15.

Feb. 15.

Feb. 15.

Feb. 15.

Feb. 15.

Feb. 16.

Feb. 17.

Feb. 17.
Feb. IX.

Feb. 18.
Feb. IS.

Feb. 19.

Feb. 19.

Feb. 19.

Feb. 19.

Feb. 20.

Feb. 20.

Feb. 2(1.

Feb. 20.
Feb. 20.

Feb. 23.
Feb. 23.

Feb. 24.

Feb. 27.
Mar. 1.

Mar. 1.

Mar. «.

.Mar. 11.

Mar. 15.

Mar. 22.

Mar. 25.

Feb
Feb.

9. Lakewood. O jan. 23
9. Boston. Mass Jan. SO

•kJtemt marked thus give the names of parties anarded contracts.

See Eng.
Record.

Red Wing, Minn Feb. 6
San Francisco, Cal Fe!). •'

Dayton, O Jan. 23
Ft. Myer, Va Jan. 23
Adv. Jan. 23 to Feb. 6.

Lawton, Okla Jan. 30
Garner, la Jan. 30
Sioux Falls, S. D Jan. 23
Bowling Green, O Jan. 23
Hudson, N.,Y Jan. 30
Adv. Jan. 30, Feb. 6.

Lodi, Wis Feb. 6
Terre Haute, Ind Jan. 30
Adv. Jan. 30.
Delaware, O Jan. SO
Indian Head, Md Feb. 6
McClure, O Feb. 6
Toledo, O Jan. 23
Momence, III Jan. SO
Clevelaria, O Jan. 30
Ft. Constitution, N. H.. Jan. 30
St. David, 111 Feb. 6

Peoria, 111 Feb. 6
New Brunswick, N. J Feb. 6
Port Carbon, Pa Feb. 6
Los Angeles, Cal Feb. 6
Long Island City, N. Y... Feb. 6
Cincinnati, O Dec. 12
Independence. Wis Feb. 6
Seattle, Wash Jan. 30
Lincoln, Neb Jan. 9

Indian Head, Sask Jan. SO
Ripley, O Feb. 6

Ward's Island, N. Y Feb. 6
Hartford, Conn Feb. 6
Middle River, Minn Feb. 6
Buffalo, N. Y Feb. 6
Covington, Tenn Jan. 18
Easton, Md Feb. 6
Portland, Ore Feb. 6
Excelsior, Minn Feb. 6
Buftalo, N. Y Feb. 6

. Hasbrouck Heights, N. J. Feb. 6
Ithaca, N. Y Feb. 6
Adv. Feb. 6.

Forest City, la Feb. 6
Miles City, Mont Jan. 9
Champion, O Jan. 9
Alliance, O Jan. 23
Lawton, Okla Jan. fl

Pittsburgh, Pa Feb. 6
Adv. Feb. 6.

Fairmont. W. Va Feb. 6
Brattleboro. Vt Feb. 6
Pendleton, Ore Feb. 6

PRIVATE BUILDINGS.

Feb. 9. Frankfort, Kv Ian. 30
Feb. 10. Tocsin, Ind Feb. 6
Feb. 12. Louisville, Ky Feb. (!

Feb. 15. New Castle, Pa Jan. »
Feb. 16. Salem, Mass Jan. 23
Feb. 16. State College. Pa Feb. 6
Feb. 25. Detroit. Minn Jan. 30
Mar. 1. Schenectady, N. Y Feb. 6

Mar. 25. Wilmington, Del Jan. 9

NEW INDUSTRIAL PLANTS,
Feb. 17. Seattle, Wash Jan. 30

MISCELLANEOUS,
Feb. 9. Garbage Disposal, Shel-

ton. Conn Jan. 23
Feb. 10. Steel Dump Scows, Pan-

ama Jan. !

Feb. 10. Cement. Seattle, Wash... Jan. 23
Feb. 10. Crushed Stone, Boston,

Mass Feb. «

Feb. 10. Cement, Cresco, la Feb. 6

Feb. 10. Elevators, etc., San Fran-
cisco, Cal Fe-

Feb. 10. Cement, Chicago, 111 Feb. 6

Feb. 11. Steam Boiler, Middle-
town, O Jan. 23
Adv. Jan. 23, 30.

Feb. 11. Cement, Independence, la. Feb. 6

Feb. 12 Cement, Slgourney, la Feb. 6

Feb. 12. Cement, Cleveland, O Feb. 6

Feb. 15. Electric Light Plant,
Butler, N. J Jan. SO
Adv. Jan. 30.

Feb. 1 5. Launch, New York, N. Y. Feb. 6

Adv. Feb. 6.

Feb. 15. Boilers. Illinois Feb. 6

Feb. 16. Incinerator Plant, To-
ronto, Ont Jan. »

Adv. Jan. 9.

I''eh. 16. Tower Clock in U. S.
Court House, Boston,
Mass Jan. 30
Adv. Jan. 30, Feb. 6.

Feb. 17. Steel Ralls, Etc., Mel-
bourne, Australia .Tnn •

Feb. 17. Cement, Illinois Feb. 6

Feb. 18. El. Ry. Franchise, Santa
Barbara, Cal Jan. 39

Feb. 18. Structural Steel, Pipe,
Etc., Panama Feb. fi

Feb. 26. Gas Franchise. Lake
Charles, La Jan. SO
Adv. Jan. 30, Feb. 6.

Feb. 25, Elevator, Clarksdale,
Miss Feb. 6

Feb. 27. Steel Towers, Washing-
ton, D. C Jan. >

Feb. 27. Foundation for Radio
Towers, Washington,
D. C Jan. 30

Feb. 27. Cranes, Norfolk. Va Fe'i. 6

Mar. 1. Freight Lift, Kansas City,
Kan Jan. 30

Mar. 6. Street Cleaning. Jollet. 111. Jan. 23
Mar. 10. Engines and Compressor,

Ketchikan, .\laska Feb. 6
M<tr. 11. Elevator-s, E t c, Pitts-

burgh, Pa Feb. 6
Mar. 13, Foundation for Radio

Tower, Washington,
D. C Jan. 30
R. R. Equipment. Siam... Feb. 6

Adv. Feb. 6.
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New Construction Activities
Increased ' business in the steel niai ket is

directly reflected in an increase in output of

85,600 tons of pig iron for January over De-
cember last. Fourteen new furnaces were
blown in, last month, and two more have been
put in operation since February 1, making a
total of 162 furnaces now running. The mills

of the United States Steel Corporation are now
running at more than 55 per cent of capacity,
against 34 per cent of capacity on the 1st of
January. During the first week of February
70,000 ton of steel for export was sold. This
large gain was partly due to the fact that sev-

eral interests have chartered transportation
facilities and are how independent of the gen-
eral ocean freight situation. Orders for rails

continue to come in in encouraging volume,
and satisfactory specifications for delivery are
being made against orders already placed. At
least one contracting firm of national reputa-
tion continues to make money, the Great Lakes
Dredge & Dock Company having recently de-
clared an 8-per cent dividend.

Buildings

A number of building contracts for more
than $100,000 were let during the past week.
Among them was a contract for erecting five

buildings for the Jewish Hospital in Cleveland
to cost $400,000, and a contract for erecting
a $600,000 grain elevator at Port Covington,
Md. Bids are desired on four projects costing
in excess of $100,000, the largest being a

$300,000 club house at Chicago, and the others
being noted under Philadelphia, Cleveland, and
Greencastle, Pa. A permit for erecting a
$200,000 elevator at Galveston, Texas has been
issued. . Plans for a $200,000 school have been
prepared at Ottawa, 111.

Bridges and Roads

There is a report that the contract for the
second Narrows Bridge at Vancouver, B. C,
has finally been awarded at a price of $1,744,-
000. This project has been planned for some
time, and bids were asked on it last spring,
though no award was ever made on that let-

ting. A contract was awarded at Corpus
Christi, Texas, at $165,000 for constructmg a
1%-mile causeway. A contract for paving
work to cost $335,000 has been awarded at
Baltimore. Bids on a $70,000 section of the
California State highway were opened last

week. New Orleans has sold $550,000 worth
of paving bonds, and $180,000 worth of bonds
for Louisiana road district No. 2 have also
been sold. Utica, N. Y., will contract for pav-
ing work which will cost $120,000 this year.
Although less paving work is noted this week
than last, numerous smaller items will be
found listed below.

Sewers and Waterworks

The lowest bid opened on Feb. 2 for con-

structing sewers in the Bronx, New York
City, was for $349,222. Bids for the construc-

tion of a $150,000 sewer will shortly be re-

ceived at Vancouver, B. C. The sewer pro-

gram of Montreal, Que., is said to involve the

expenditure of over a million dollars. Bonds
for city improvements to the sum of $700,000

have been issued at Outremont, Que. Bids are
desired on another contract for the Cleveland
filtration plant. Plans have been approved for

a water purification plant to cost $72,000 at

Manhattan, Kan.

Miscellaneous

Bids are desired in New York on Feb. 26 for

the construction of section 4 of routes 4 and
36, a part of the Broadway-Fourth Avenue
Rapid Transit Railroad in Manhattan. Post

& McCord, Inc., were low bidders on 13,000

tons of structural steel required for the ele-

vated extension to the Brooklyn subway of the

New York Municipal Railway Company. Two
railroad extension projects are reported, one
from Macon, Ga., and the other from Jackson,
Miss. It is reported that a company has been
formed at Buffalo to develop a terminal at

Squaw Island, in the Niagara River, in con-

nection with the Black Rock harbor improve-
ment. Bids are desired in Boston for con-
structing section 8 of the Dorchester tunnel,

which is about 2200 ft. long and is to be built

in open cut. A number of new drainage proj-

ects are being proposed in the Mississippi

Valley, and several contracts for drainage
ditches have been awarded at Jackson, Minn.

WATERWORKS.
Items Arranged Geographically

Portland, Me.—Bids desired until Feb
15 by Trustees Portland Water Dist.. 33
Plum St., for $200,000 water district bonds.

A^Boston, Mass.—The Mayor on Feb. 4
approved contract with the Gibbv Fdry.
Co. for composition castings for the Water
Service, at a total of $12,000. (Bids
opened Jan. 20.)

Shrewsbury, Mass.—Geo. E. Stone, Town
Clk., writes that it is proposed to con-
struct water works, to include about 6
miles of pipe; no definite plans yet made;
cost $70,000.

Westfield. Mass.—The Special Water
Com. (J. S. Devine, Chmn.) has recom-
mended that the town vote to construct
a storage reservoir on Granville svstem
of its water supply, this reservoir to be
located at Junction site, dam to be of
earthen construction, approxiniatelv .'iO ft.
high, to store about 200,000,000 gals, of
water; estimated cost about $100,000.

Lyons, N. Y,—The Municipal Bd. has
taken over the water works and will ex -

pend about $97,000 in extending the water
mains, putting in new and larger pipes
where necessary, and building a filter
plant and a new pumping station.
Bids for constructing the above water

works desired until Mar. 3 by the Munici-
pal Bd. advertised in Engineering Record.
J. F. Witmer & Co., Engrs.. Dunn BIiIk..
Buffalo; H. F. Zimmerlin, City Clk.

Atlantic City, N. J.—Bids, including
plans and specifications, desired until Feli.
25 by Bd. Comrs. for designing, furnishing,
installing and testing one 18,000.000-gai.
turbo centrifugal pump, with appurte-
nances, for the Aljsecon Pumping Station.
advertised in Engineering Kecord. L. Van
Glider, Engr. and Supt. Water Dept.

;

Harry Bacharach, Dir. Parks & Pub.
Property,

4rAnacostla, D. C—Contract has been
awarded by the Dept. of Interior at Wash-
ington, D. C. to I>. B. Jacobs, Xewark,
Del., at $1 1.750, for remodeling pumping
plant at Government Hospital for Insane
at Anacostia.

Gordonsvjile. Va.—Bids reported desired
until Feb. XT, by W. H. Sindllnger, Chmn.
Water Comn., for enlarging reser\'oir on
Cameron's Mountain. About 1000 en. yds
concrete and 3000 cu. yds. earth will he
required.

Southport, N. C.—Bids desired about
Apr. 1 for the punhase of $4.",0O0 bonds,
to be used for the construction of water
works and a sewer system, from plans of
J. B. McCrary Co., of Atlanta. Ga.

Clearwater, Fla.—Bids desired until
Feb. 17 by R. T. Daniel, Town Clk.. for
the following: Water works extensions,
cost $8,000; sewer system, cost $18,000;
storm drains, cost $5,000. J. N. Drew,
Town Kngr.

Lakeland, Fla.—Bids desired until Mar.
18 by C. D. Clough, Secy. Bd. Bond Trns.,
for $130,000 light and water bonds.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

BelOit, O.—Question of constructing
water worlcs reported under considera-
tion. F, B. Crist, Village Clk.

Cleveland, O.—Bids desired until Feb.
24 by Commissioner Purchases and Sup-
plies for constructing coagulant house
superstructure and miscellaneous work in
connection therewith, for Filtration Plant,
(Jontr. 5.

East Liverpool, O.—City Council has
adopted mechanical filtration for East
Liverpool, and engaged Chester & Flem-
mlng, Pittsburgh, Pa., to prepare plans to
include pumping station, standpipes and
a..iiu.oM to uistributing system.

East View, O.—Bids desired until Mar. 8
by Chas. E. Burger, Village Clk., at his
office. 804-12 Marshall Bldg., Cleveland,
for constructing 6-in. water mains in
Chalfant, Daleford, Ardmore, Fernway,
Kenmore and several other roads.

Euclid, O,—Bids desired until Mar. S by
H. S. Dimlop, Village Clk., for furnishing
material and constructing 10-in. water
mains in Bliss, St. Clair and Upson Rds.
r.-, , ^- „,Pease, Village Engr., Marshall
Bldg., Cleveland.

Marlon, O.—Permission is reported to
have been granted to the Marion Water
Co. to issue $60,000 bonds for construction
and extension work.

Napoleon, O.—Press renorts state that
the Bd. of Pub. Affairs will employ an en-
gineer Fell. 15 to prepare plans for a
liltratioii plant.

Springfield. O.—New bids desired about
M.ar. 10 by Uldg. Comn. for Infirmary
linildmgs (Geo. McCord, Pres., 1533 N.
Dimeston St.) for furnishing material and
mstalling well and cistern water supplv by
means of deep well and suction pumps and
compression tanks at new County Inflrm-
ary buildings and laundry building, Bethel
Township. Hobt. C. Gotwald. Archt., Got-
wald Bldg.

Yellow Springs, O.—Village Council re-
ported to have decided to construct water
work.s.

Youngstown, O.—Bids desired until Feb.
18 by fjirector Pub. Service (H. C. Fqx,
C\\i.) for furnishing aliout 1000 tons c.-i.
pipe .-md ."lO tons sjiecial castings; also fur-
nishing about l."iO gate valves.

Ann Arbor, Mich.—Manley Osgood, City
Engr., writes bids will be opened 7 p. m.
Feb. 15 for a well, 16 ft. dlam and about
23 ft. deep, and test pumping of same.

Grand Rapids, Mich.—Local . press re-
ports state that it is proposed to extend
tile high-pressure water main service in

east end of city.

Bloomlngton, III, — City Council has
passed ordinance for water mains on Lin-
den, Longworth, Denver and Robinson
Sts. ; estimated cost $5,960.

Chicago, III.—Bids desired until Feb. 2.'i

by L. K. McGann, Comr. Pub. Wks., for
following quantities of water meters: 1500

•n -in.. 2000 1-in., 750 IH-in. and 750 2-in.,

advertised in Engineering Record.

Manhattan, Kan.—City Comrs. have ap-
approved plans, specifications and esti-
mates for a water softening, purification
and iron removal plant, extension of dis-
tributing system, increasing the supply,
and cleaning the mains, as submitted by
Fred Walters, City Engr., and Worley &.

Black, Consulting Engrs., of Kansas City,
.Mo., and the Comrs. instructed Chester
Gist, City Clk., to submit plans to the
State Pub. Utilities Comn. for approval
and make application for authority to
issue necessary bonds for the improve-
ments. Estimated cost $72,500.

Fromberg, Mont.—City Council contem-
plates construction of water works, and it

is reported will immediately employ an
engineer to make preliminary surveys and
estimates on both a pumping plant and a
gravity system.

Harlowton, Mont.—City Engineer re-
ported to have been instructed to prepare
plans for extension to water works, to
cost about $15,000.

St. Louis, Mo,—Bids desired until Feb.
19 by Wm. T. Findly, Secy. Bd. Pub.
Service, for Letting 92, two 350 h.p. water
tube boilers; Letting 93, 6 chain gate
stokers: Letting 94, coal handling ma-
chinery, all at High .Service Station No. 2.

Heber Springs, Ark.—Preliminary sur-
veys being prepared for water works and
a sewer system.

Bedrock, Okla.—Citizens voted Jan. 28 to
issue $22,000 bonds for constructing water
works from plans of Benham Eng. Co., ot
Oklahoma City.

Seatt.e, Wash,—City Council has adopt-
ed resolutions for water mains in Shil-
shole Ave., from 24th Ave. to 45th St.; also
in W. 49th St.. from 17th Ave. to Hth Ave.
Bids reported desired until Mar. 15 by

J. B. Cavanaugh, Burke Bldg., for 2 30-in.
and one 10-in. and one 2"/4-in. electric
pumps. Probable cost $30,000.

Los Angeles, Cal.—Bids reported de-
sired until Mar. 9 by Dept. Pub. Service
(Jas. P. Vroman, Secy) for furnishing
water meters with connections and bronze
water meter connections,

Montreal, Que.—City Council on Feb. 1
voted an appropriation of $100,000 to be
used for laying water pipe throughout
city.

Outremont, Que.—Bids desired by Mayor
Jos. Beaubien until Feb. 18 for purchase
of $700,000 bonds to be used for construc-
tion of sewers, permanent sidewalks, to
open, build, macadamize, pave or other-
wise improve roads, pay for land required
for same; la.v water mains; construct and
equip underground conduit and extend
lighting system of town; remove poles and
overhead lines, and erect same in lanes,
private property, etc.; improve public
parks and playgrounds; extend municipal
building, yards, etc.; for erection and
equipment of incinerator plant, a new tire
station, and for planning and constructing
a, model residence. J. Duchastel, Town
Engr.

Dunnvllle, Ont.—Council is reported to
have approved the by-law providing for an
issue of $12,000 water bonds.

Ottawa, Ont.—Bids desired until Feb. 23
by Ch.airnian Water Wks. Com. for fur-
nishing and delivering brasswork, special
pipe castings, c.-i. pipe, valves, etc. F. C.
.•\skwith, City Engr.

Toronto. Ont.—Bids desired until Mar. 2
by T. L. Church (Mayor), Chmn. Bd. Con-
trol, for furnishing and delivering 24, 30
and 36-in. stop valves and a 36-in» check
valve.

Asslnlboia, Sask.—Press reports state
that Ward 4 of Assiniboia will probably
construct water works to cost $90,000.

AWest Vancouver. B. C.—Contract re-
ported awarded to The Vancouver Plumb-
ing & Heating Co., Dominion Bldg., Van-
couver, for constructing Sisters Creek
water supply system, at $98,612.

SEWERAGE AND SEWAGE
DISPOSAL.

Items .inaiujed Geografhically

t^Boston, Mass. — Contract has been
awarded by Bd. Pub. Wks. for cleaning
catch basins (bids opened Jan. 18) as
follows: Division 1 to John W. Collins. $9,-
500: Divisions 2 and 3 to Mark H. Lynch,
at $7,700 and $6,925 respectively.

Maiden, Mass.—City Council has passed
ordinance providing for an issue of $30,000
bonds for sewer constructiQn.

ifltrms marhcrl Ihus (fivr the uamcs of parties awaviied contracts.
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N«w York, N. Y.—KoUowing are 4 lowest bids opened by Douglas Mathewson,
Boro. Bronx. Keb. r. tor constructing sewers and appurtenances in t-ennypeia

ATC, Chaffee Ave. and Throgs Neck Boule.. with overflows to East Klyer and Ivbng

laUnd Soond: (a) J I. S'.gretto A Co., Woodhaven. I... I., N. Y.. »349.222; (b) Lltch-

fleM OoDatr. Co we.. Bronx. $J«S.S82; (c) Rodgers & Hagerty. Inc., 152d bt.

and BodKm Ri\ td> Hanover Constr. Co.. 271 W. 125th St., J386,012.

Concrtx-^ - (a) (b) tc) (d)

MS lin. ft. II (L .; II.. .^ « ft. S In -»2«.00 127.63 J3..24 »^4.0u

741 Un. ft. I« ft. 3 in. X « ft. S in 25.0<i 32.1. 26.1o 3S.U0

T»« Un. ft. » ft. « in. X « ft. « in 24.00 23.10 31.60 20.00

!.«•» Hn. ft. 8 ft. » In. X « ft. « in 20.00 2o.82 23.30 24.00

»!• Iln. ft. « fl. 3 in. X « ft. S in 19.39 21.15 26.60 17.00

tn Un. ft. 8 ft. X C ft. « In 48 00 27.90 26.4a 35.00

SM tin. ft. 7 ft. » in. X 6 ft. 6 In 18.0<) 20.0b 20.00 17.20

trr im. ft. 7 ft. 3 In. X « ft. 6 in 18.00 23.03 l|.6a 20.00

148 Un. ft. 7 ft. X « ft. « in 48.00 15.27 25.35 20.00

S«S Un. ft. « ft. » m. X « ft. « m 15.83 20.82 26.40 15.40

J.m Un. ft. 6 It. 3 m. X « ft. 6 In 20.00 21.61 15.65 20.00

C15 Un. fu 5 ft. 9 in. X « ft. « In 18.00 20.00 I6.O0 18.30

l.Sl» Un. ft. S ft. 6 in. X 6 ft. S In 2S.00 23.66 15.35 20.00

M Un. ft. 4 ft. 9 in. .Ham 10.00 8.00 20.65 20.00

JS Un. ft. 4 ft. « In. diam «.50 8.00 10.40 10.00

U Un. ft. 45 In. X SO In 8.00 8.00 15.25 14.00

75 Hn. ft. 31 In. X 16 in 6.00 7.00 7.45 6.00

IIJ Un. ft. JJ In. X 44 In 6.00 7.00 7.85 7.00

a Un. ft. Z) In. X 40 in 5.00 7.00 6.9o 5.00

m Un'^nSoTu^"': 5.00 6.60 7.65 6.00

74 Un ft 24 In ........ ... 400 4.60 4.70 4.00

74 Hft ioin..:::::::...... 4.00 4.00 3.95 4.00

71 Iln. ft. 18 In 3.25 3.90 S.IO 2.00

I4S Un ft IS In 3.2a 3.60 3.ia Z.bV

imKS:": It iS:::;:::::.::::::::;::::: hj 3.00 3.,5o 3.50

$•• Un. ft. 12 in. to J4 In ».30 .01 .01 2.00

i«SSu"7t.'rt.i'«"''"""~''*:"': ::::::: :::::: do .to 'At do
"••.SS^nhoiS. "::::...:..; 50.00 4i.oo 95.00 .10.00

8.6M «!. yd«. ilope Pavt .75 1.00 .60 1.00

l,8«0cu. yd». rock excay^......... 3.2o .01 S.OO 3.00

4.7M cu. yds. concrete, frtass B «-75 4.76 7.00 8.00

SO cu. yds. concrete. Class C 5.00 6.00 8.00 8.00

4S0 cu. yds. stone ballast .^...... 1.2a 1.50 2.50 3.00

"••?gW"M'7t";imSr'"""'::::::::::::::::::: 35:00^ 32:00 4o:oo so.oom i: m: ft t'lml^r sheeting 01 26.00 .01 30.00

13S (MM lin ft Dlles .25 .2a .30 .jo

1 oretiow Chamber A 2,400.00 3,000.00 2,725.00 4,000.00

1 ovSfl^.'Ctamb^r B..:.. 2.400.00 3,000.00 3.400.00 S.600.00

Brooklyn, N. Y.—Bids desired until Feb.
17 by L. H. Pounds. Boro. Pres.. for con-
structing sewers In De Kalb Ave. and
SkUlman St., requiring 666 Un. ft. 48 in.,

1»41 Un. ft. 41 in. sewer, etc. Engineers
l>r«UmlnarT estimate, 121,631: also con-
structing 7 sewer basins In several streets.

Bogineer's preliminary estimate. $845.

Bids desired same time and place as

alwve for furnishing and Installing a
plant for purpose of removing suspended
•oUda from the ordinary dry weather flow

of sewage at the 26th Ward Disposal
Works. Hendrlx St. and Vandalla Ave..
In accordance with one of the three
methods and designs for removing sus-
pended solids shown on plans of the
works. Security tlO.OOO.

Brooklyn, N. Y.—The Public Service
Cooui., 154 Nassau St.. New York, desires
bids until Feb. 26 for removal of the tem-
porary sewers from easterly track of 4tli

Ave. subway. In Brooklyn, between Han-
son PI. and Butler St.

Lyons. N. Y.—Bids desired until Mar. 3

l>y Municipal Bd. for constructing a sewer
system and disposal plant, advertised in

^iglneering Record. Probable cost 891,-

MO. J. F. WItmer A Co., Engrs.. Dunn
BUg.. Buffato: M. F. ZImmerlin. Village
Ok
Mt. Morris, N. Y.—Bids desired until

Keb. 2( by Municiiial Village Bd. for con-
structing about 9 mlIeK of pipe sewers and
diapoaal works with appurlc-iiatices, ad-
vertised In Engineerins Ittcord. C. C.
Hopkins. Bngr., 34» Cutler BIdg.. Uoclies-
ler. R. W. White. Chmn. Bd.

Yonkers, N. Y.—Bids desired until Feb.
15 by Bd. Contract A Supply (Edw. P.

A'alsb. Secy.) for constructing a sewer In

portions of Prescott Bt. and Vineyard Ave.

Camden, N. J.—City Council Jan. 28,

took steps looking to the construction of

a aewagc dlspoeal plant, when a resolu-
tion waa adopted Instructing Street Com-
mlaaioner Sayers and City Engineer Farn-
ham, to InstaU a temporary plant on city

property at Cooper River, to demonstrate
a scheme of Street Commissioner Sayer
by which sewage can be disposed of ex-
peditiously. The plans have the sanction
of State Board of Health.

Newark, N. J^—Foltowing are touls of

bids opened Feb. » by Passaic Valley Sew-
erage Comrs. fJohn 8. Gibson, Clk.) for

construeting northerly portion of Sect, h,

rnaiii int.Ti ir.liriK v.'-v,'! In City of New-
•

I method excav.
r 135 In. clr<u-
^unnel methrxl:
Osc-ar DanU-!H

". (b) »26i».t3'..

V'.rk. (a) $321),-

:.0, <b» iri't.l'j:,. C1ij». ,\ Haskln, Boston.
Mass, (a.) t328..S48: Bo<jlh A Fllnn. ]>td..

N'«-« York, (a) $330,111 Mn^on A Hanger
f York, (ai » I $236,680;

1 ••iclur Co fa) $347.-

7 & N. .1 ' '
' . Newark.

(L( }z*».l<;0; Culp Co., int., Paterson, <l>)

J291.111: .Vewark paving Co., Newark, (b)

$254. 221.

Allentown, Pa.—Chas. 8. Miles, ol

Wilkes- Bane. Engr. of I.uzerne County.
has teen engased to make a survey of

city and report on the cost and feasi-

bility of Kline's Island In the l/ehigh

River In lower section of city as site for

sewage disposal plant.

Pennsylvania. — The State Iwpt. of

Health at Harrisburg is reported lo have
approved plan.«- as follows: Sewage dis-

posal plant at Slippery Rock State Normal

School, and improvement of sewer systems
and disposal plants in Titusville, Pa. ; Van-
dergrlft. Pa.: also sewer improvements In

YoungsvUle. P.i., and Johnsonburg, Pa.

Reading, Pa.—Local press reports state
that the city will spend $5O,O00 for an-
other house sewage filtration unit on
Fritz Island below Millmont.

Troy, Pa.—Borough Council reported lo

have decided to construct a sewer systeni.
to cost $24,000. Engineer, Henry W. Tay-
lor, of Albany. N. Y.

Arlington, Md.—Greiner & Whitman,
lioom 1319, Fidelity Bldg., Baltimore, are
engineers for the proposed sewer system

Southport, N. C—See "Water Worlts."

Lafayette, Ga.—The J. B. McCrary Co..
Engrs., Atlanta, .arc reported to have
made proposition to city for the construc-
tion of a sewer system.

Clearwater, Fla.—See "Water Works."

Miami, Fla.—Plans are reported com-
pleted for sewering district lying nortli of

city cemetery. B. H. Klyce, City Engr.

Cincinnati, O.—Bids desired until Fell.

17 by Director Pub. Service (Parke S.

Johnson, Secy.) for constructing sewers in

ravine east of Reading Rd. (Avondale
Relief Sewers, Contr. No. 3.)

Cleveland, C—Bids desired until Fell.

IS bv Commissioner Purchases and Sup-
plies for constructing sewers, sewer con-
nections and overflows at W. 58th St. and
Edgewater Boule.

East View, O.—Bids desired until Mar.
n by Chas. E. Burger. Village Clk., at
his ofllce, 804-12 Marshall Bldg.. Cleve-
land, for constructing storm and sanitary
sewers in portions of Chalfont, Daleford,
Ardmore, Fernway. Kenmore and several
other roads.

Lodi, O.—Bids desired until Feb. 18 by
O. C. Rice. Village Clk., for furnishing
material and constructing sanitary sewer-
age system and sewage disposal plant.
The sewerage system includes about 6
miles pipe from 4 to 12 in. In dlam.. with
some 60 manholes and 19 flush tanks.
The sewage disposal plant includes a
small settling tank, dosing appliance and
sand filtration area. L>. E. Chnpin, Engr.,
Frick Bldg., Pittsburgh. Pa.

Detroit. Mich.—Bids desired until Fell.

23 by lupt. Parks and Boulevards (H. W.
Busch, Secy.) for Installing a sewerage
system on Belle Isle Park, to Include sew-
ers and manholes, treating plant, liquid
chlorine disinfectant apparatus and pump-
ing plant.

Averyvllle, III.—The question of con-
siructiiig the proposed sewer system. Is
reiiorted to be again under consideration
by Village Council.

Ouluth, Minn.—See "Paving and Road-
inakiiig."

^Sandstone, Minn,—Contract has been
awarded for constructing sewer system
r-onsistlng of 8605 ft. 6. 8 and 10 in. pipe
and 34 manholes, to Chas. Eklund & Co.,
of I>Mluth: oost about $7,000 (bids opened
.Ian. IS;.

Valley Falls, Kan.—We are Informed
that no bids were opened by Geo. Harman,
City Clk., Feby. 1 for furnishing material
and constructing lateral sewers in city,
main sewers Inside and outside city and a
rewage disposal plant, being held up by

Will not be able to open

Sisteton, S, D.—Bids desired Mar. 2 for

6 miles of sewers and sewage treatment
plant, from plans of Dakota Eng. Co., ot

Slitchell.

Butte, Mont.—Sewer Council reported to

have decided to recommend construction

of a storm and sanitary sewer system on

the Hat, lo cost $130,000.

Springfield, Mo.—Bids reported desired

until Mar. 1 by City Council for construct-

ing 2 district sewers: First section requires

13.000 ft. 8 and 10-in. vitr. pipe. Secomj
section requires 9495 ft. S-in. vitr. pipe, ,;.

manholes, 6 flush tanks, etc. Approxi-
mate cost, $17,000 and $12,000, respectively.

S. R. Fisher. City Engr.

Harrison, Ark,—Albert C. Moore, of

Joplln, Mo., reported to have completed
surveys for a sewer system.

Heber Springs, Ark. — See "Water
Works."

Tacoma, Wash.—City Engineer has
been authorized to prepare plans for con-
struction of sanitary sewers on A and B
Sts., between Wright Ave. and 40th St.,

about »i of a mile: cost about $20,000.

-i^Astoria, Ore. — Contract reported
awarded to the Washington Brick, Lime &
Sewer Pipe Co., Spokane, Wash., at $20,-

000, for furnishing 4 to 30-in. sewer pipe

to be used in a 5-mIle trunk sewer being
constructed in Astoria by K. Sauset, Con-
tractor, of Bellinghain, Wash.

McMlnn>rtlle, Ore.—City Council reported
to have passed ordinance providing for

construction of $12,500 sewer on Balm St

Santa Monica, Gal.-Preliminary plans
have been prepared for a storm sewer
system, and an election will soon be 'held

to vote on issuing bonds for construction.
John A. Morton, City Engr.

^South Pasadena, Gal.—Contract for
constructing a portion of the sewer sys-
tem has been awarded to Watson &
Spicer, Wright & Caliender Bldg., Lo.-;

.•Vngeles: they bid $31,639 if vitr. pipe is

used, or $33,216 if cement pipe is used.
John MacMillan, City Engr.

Lewlston, Idaho,—Plans reported com-
pleted by City Engineer for a $15,000 addf-
tion to the sewer system.

Lewlstown, Idaho.—City Engineer re-
ported to be preparing plans for con-
structing 10 or 12 blocks of lateral sewers:
bids desired about Feb. 25: cost about
$15,000.

Montreal, Que.—City Council will be
asked to appropriate $1,039,000 for con-
struction of sewers.

Outremont, Que.—See "Water Works."

Toronto, Ont.—Bids desired until Fell.
16 by T. L. Church (Mayor), Chmn. Bd.
Control, for construeting sewers In Ivy,
Kiswick and St. Clair Aves.. Harriett and
Smith Sts.

North Vancouver, B. C.—City Engineer
has been authorized to prepare plans for
construction of sewers on 10th St.; cost
about $16,000.

Vancouver, B. C.—The Vancouver &
District Joint Sewerage and Drainage Bd.
reported to have decided to let by con-
tract construction of the Clark Drive
.sewer, at an estimated cost of $150,000,
and bids for construction will be received
about Mar. 1.

an Injunction
bids for about

BRIDGES,
Ite'iis Arranged Geographically

Concord, N. H,—Bd. Aldermen voted an
appropriation of $60,000 to construct
bridges replacing Federal, Main St., Pena-
cook, Sewall's Falls and Borough bridges.

Cumberland, R. I.—Bids desired until
.Mar. 15 by Esten & Black, Engrs., IS
East Ave.. Pawtucket, for constructing a
3-span reinforced concrete arch bridge
acros.s Blackstone River between 'he ' , \

of Central Falls and the town of Cumber-
land, advertised in Engineering Record.

MIddletown, Conn. — Construction of
«-ft. walk on side of MIddletown Portland
drawbridge reported being considered bv
county, estimated cost $15,000.

Rochester, N. V.—Council has passed a
final ordinance of $17,000 for repairing
Driving Park Ave. Brldg.-.

Long Branch, N. J.—Monmouth County
Bd. Freeholders at Freehold voted to con-
struct concrete bridge 225 ft. long lo re-
place Hurley Bridge on Glendola Rd. in
Wall Township.

Philadelphia, Pa.—Philadelphia & Cam-
den Bridge & Terminal Co. were incorpo-
rated at Trenton Fel). 4, with capital ot
$125,000, to construct a bridge over Dela-
ware River between Camden and Phila-
delphia. Company's office is at 304 Mar-
ket St., Camden.
Bids desired until Feb. 25 bv M. L.

Cooke, Dlr. Dept. Pub. Wks., Room 216,
City Hall, for constructing a concrete
bridge and Its approaches to carry Broad
St. over the Joint four-walk railroad.
South Philadelphia. Track Elevation
Contract No. 201, advertised In Engineer-
ing Record.

Parkersburg, W. Va,—Contract for
2200 tons steel shapes for Parkersburg-

' Ohio Bridge has been awarded to Ameri-
can Bridge Co., Pittsburgh, Pa.

Jacksonville, Fla. — Construction of
bridge over Hogan's Creek at Orange and
Liberty Sts., is being considered by City
council, cost about $20,000.

Clinton, Tenn,—We are informed that
the 3 bridges to be constructed by the
County over Clinch River will be of steel
or concrete, each 300 ft. long, 18 ft. wide;
cost $20,000 each. C. J. Sawyer, Chmn.
Bridge Clom.

Mobile, Ala.—Bids desired until Feb. 23

by City Comrs. for constructing approxi-
mately 1865 ft. ot reinforced concrete cul-
verts, 4% ft. X 10 and 12 ft., advertised in
JOngineerlng Record, .\ppropriation $10,-

000. Wright Smith, City Engr.; H. Phil-
lans. Mayor.

Montlceilo, Ind.—We are informed that
the proposed bridge to be constructed at
Springboro, will be of steel on concrete
foundation, have 4 spans and cost $30,000.

For further information address County
.\uditor, Monticello.

Nevada, la.—Contract awarded Jan. 2;i

lor constructing 191 reinforced concrete
bridges and culverts to Paul N. Kingslei',
of Strawberry Point, at $34,822. Othe.
liids; Cole Bros., Ames, $36,300: J. W.
Hopp Constr. Co., Cedar Rapids, $41,403
Boone Constr. Co., Boone, $41,900: L, B.
Child, Nevada, $37,108. F. E. King, Co.
Aud.

Mora, Minn.—Bids desired until Feb. Hi

by A. V. Sander, County Aud., for con-
structing 3 bridges as follows: State
Bridge No. 1607, on State Road No. 2,

Town of Peace, superstructure, 90 ft.

truss span, 18 ft. roadway, concrete floor

on reinforced concrete abutments; State
Bridge No. 1608, on State Road No. 5,

town of Southfork, superstructure, 40 ft.

truss span, 18 ft. roadway, concrete floor

on mass concrete foundation. State
Bridge 1632, State Road No. 2, town of
Brunswick, superstructure, two 75 ft.

truss spans, 18 ft. roadway, concrete floor

on reinforced concrete abutments and
liedestai pier.

-^Corpus Chrlsti, Tex.—Contract re-
ported awarded to W. L. Pearson & Co.,

ot Houston, to build causeway across
mouth ot Nueces Bay between Corpus
Christi and Portland. Length of bridge
will be 1% mile, with a width of 19 ft.

inside ot curbing. Cost $165,000.

Grand Junction, Colo.—Following are 4

lowest bids opened Jan. 25 \>y J. H. Miner,
Project Mgr., U. S. Reclamation Service.
Grand Junction, tor furnishing 7 steel

service bridges from Grand River Diver-
sion Dam, Grand Valley Project, Colo.:
estimated weight 45 tons (price given per
cwt.): Penn Bridge Co., Beaver Falls, Pa..
«2.74, 60 days: Central States Bridge Co ,

Indianapolis, Ind., $2.77. 4.'. days: Des
Moines Bridge & Iron Wks.. I)ea Moines,
la., $2.80, 45 days; Chicago Bridge & Iron
Co., Washington Heights. 111.. $2.95, 60
days.

Montrose, Colo.—Bids desired until Feb.
17 by II. S. Reclamation Service. Mon-
trose (F. D. Pvle, Project Engr.), for fur-

nishing, erecting and painting 4 plate
girder spans ot 70 ft. each for the W-si
Canal head works, crossing over the Un-
compahgre River, Uncompahgre Project.

Renton. Wash.—Bids reported desired
until Feb. 2.t bv County Comrs.. Seattle
(M. J. Carrigan. Chmn). for constructing
120-ft. span steel bridge over Duwamlsh
River at Renton. Probable cost $20,000.

•Seattfe, Wash. — Contract for con-
itructing bridge on extension of 14lh Ave.
South awarded by King County Comrs. to

Manhattan Contr. Co.,' Central Bldg., at

$19,475.

Spokane, Wash.—Bids reported opened
aliout Feb. 27 tor constructing reinforced
concrete bridge at Nine Mile across Spo-
kane River. Probalile cost $25,000,

Ottawa, Ont.—No bids were opened Jan.

2S by Secretary Bd. Control for construct-
ing substructure of Pretoria .We. direct

iitt bridge, and the matter has been in-

definitely postponed. F. C. Askwith, .\ct-

ing City Engr.

North Vancouver, B. C—Bonds in the
sum of $30,000 reported voted for bridge
construction, and $30,000 for street work.

Vancouver. B. C.—Contract for con-
"tructiiig Second .Narrows Bridge for

Burrard Inlet Tunnel S: Bridge Co. was
awarded Feb. 1 to C. -A^. P. Turner. Min-
neapolis, Minn., and Western Foundation
Co., Milwaukee, Wis., at $1.71-t.S31.

4 weeks.

illtemt marked thus ffiut the namee ef parlies awarded ci ntracts.

Co

PAVING AND ROADS.
Items Arranqed Geographically

Lee, Mass.—Bd. Selectmen reported
considering constructing bridge and road
lietween Lee and Soutli Lee. cost about
$35,000.

Providence, R. I.—Common Council

recommends for award contracts as fol-

lows: With asphalt. Broad St.. to Narra-
gansi'lt Improvement Co., at $111,373. and
with bitulithic Messer and Knight Sts., to

Warioti Bros., at $19.(i31 and $15,568.

Endlcott, N. Y.—Bids desired until Feb.
16 bv Howard Barker. Village Clk., for

$20,000 Washington .Ave. paving bonds.

New York, N, Y.—Bids desired until Feb.
17 bv Douglas Mathewson, Pres. Boro.

Bronx, for repairing block asphalt pave-
ment and setting curb where necessary,
together with work incidental thereto.
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requiring in all 3000 sq. yds. completed
asphalt block pavement, including asphalt
pitch filler, mortar bed and concrete foun-
•dation; 6400 sq. yds. completed asphalt
block pavement, including aspliult pitch
filler and rriortar bed on present founda-
tion; 350 lin. ft. curbstone reset in con-
crete, including concrete foundation.
Security $9,500.

Lowest bid opened Feb. 2 by President
Bronx Boro, for paving with sheet asphalt
on concrete foundation Jackson Ave.,
from E. 141st St. to E. 149th St., was sub-
mitted by Uvalde Contr. Co., as follows:
«660 sq. yds. sheet asphalt pavt. (medium
traffic mixture) and keep pavt. in repair
for 5 yrs. from date of acceptance, 78 cts.

;

1715 cu. yds. Class B concrete, ?4.50; UOO
lin. ft. new curb, 85 cts.; 3600 lin. ft. old
curb, 40 cts.; total $16,847. Other bids:
Cleveland Trinidad Paving Co., $18,130;
Barber Asphalt Paving Co., $17,793; As-
phalt Constr. Co., $17,558, and Sicilian
Asphalt Paving Co., $18,279.
Lowest bid opened same time as above

for regulating, grading, setting curb, flag-
ging sidewalks, etc., in Tyndall Ave.,
Bronx Boro., submitted by P. Di Menna
Contr. Co., as follows; 4700 cu. yds. earth
excav., 30 cts.; 11,500 cu. yds. rock excav.,
*1.10; 2080 lin. ft. new curb, 80 cts.; 4410
sq. ft. new bluestone flag, 25 cts.; 4810 sq.
ft. concrete sidewalk, 16 cts.; 450 sq. ft.

new brldgestone, 50 cts.; 100 lin. ft. 12-in.
vitr. pipe, $1: 975 lin. ft. guard rail, 30
<!ts. : total $18,914. Next 3 lowest bids:
N. Di Menna. $23,169; M. Dl Menna Contr.
Co.. $23,591: Marone Contr. Co., $23,932.
Lowest bid opened Feb. 4 by Marcus M.

Mark, Pres. Manhattan Bore, for regu-
lating and regrading W. 155th St., from
Bway. to Riverside Drive, with the
widening of Riverside Drive on the east-
erly side of its junction with W. 155th
St., was submitted by Michael Dl Menna
Constr. Co., 2412 Hughes Ave., Bronx, as
follows: 2940 cu. yds. earth excav.. 50
cts.; 10 cu. yds. rock excav., $9; 600 cu.
yds. excav. in test trenches, $1; 2700 cu.
yds. fill, 1 ct.; 900 lin. ft., 7 in. granite
curbstone, $1.25; 250 lin. ft. 5 in. blue-
stone cu'bstone, $1; 550 lin. ft. old blue-
stone curb redressed, 10 cts.; 100 sq. ft.

new bluestone flag, 30 cts.; 800 sq. ft. old
flag, 1 ct.; 10,650 sq. ft. concrete side-
walk Class A, 12 cts.; 205 cu. yds. dry
'rubble masonry, 1 ct. ; 130 cu. yds. Class
A concrete, $12; 2500 cu. yds. Class B
concrete, $5; 40 lin. ft. 12 in. vitr. pipe,
50 cts.; 5 M ft. timber. $5; 2 receiving
basins typi> standard. $100; 210 cu. yds.
rough ashlar masonry, $7; 135 cu. yds.
finished ashlar masonry, $9; 400 lin. ft.
old granite curb redressed, 10 cts.; 16,-
OOO lbs. reinforcing bars, 3 cts.; 20C lin.
ft. wrought iron fence, $1; 150 lin. ft. 4
in. wrought iron pipe, 50 cts.; 5 lamp
posts special standard on walls, $50; 1
lamp post Bishop Crook design, $50; 1
electric lighting system complete, includ-
ing connections and appliances, $600: 3
lamp posts reset. $10; total, $23,830. Other
bids: Henry E. Fox Constr. Co., 81 E.
125th St., $35,020; Nicholas Di Menna,
2326 Cambrelllng Ave., Bronx. $36,117;
Rosenthal Eng. & Contr. Co., Brooklvn,
$37,131, and Hairy Britton, Richmond
Hill. L. I., $37,618.
^The board of Estimate and Apportion-

ment has approyed award pf contract for
paving northern section of Riverside
Drive, with Bermudez asphaltic concrete.
The bids for this work were opened Dec.
3 by Park Bd. and the work was let to the
Asphalt Constr. Co., 208 Bway., at a
total of $97,044. The Drive is now paved
with Bermudez asphaltic concrete from
72d to 114th St., laid bv the Barber As-
phalt Paving Co. in 1913. The contract
just awarded will complete the Drive to
the Viaduct at 130th St., beyond Grant's
tomb.

Oneonta, N. Y.—Bids reported desired
until Feb. 17 for 37,000 yds. bituminous
macadam. F. Gurney, City Engr.

Utlca, N. Y.—The Bd. of Contract and
Supply (W. W. Briggs, Secy.) will this
year let contract for paving at a total cost
of about $120,000.

Wilkes- Barre, Pa.—Bids desired until
Mar. 2 by F. H. Gates, Citv Clk.. for
furnishing and delivering f.o.b. cars,
about 40.000 gals, road oil.

Bids desired until Mar. 12 same place
as above for curbing and paving streets.
Bids to be submitted as follows: Sheet
asphalt In 2 .sections, totaling about 40,-
000 sq. yds.: vitr. brick in 4 sections, to-
taling about 46,000 sq. yds.; cobblestone
in one section. 600 sq. yds.; vitr. brick
and macadam in one section, 7500 sq. yds.
together with necessary blue stone, red
stone or concrete curbing. B. K. Finch,
City Engr.

Baltimore, Md.—Contracts for paving
portions of Carey, Greene, Dolphin Sts..
Edmondson Ave., etc., has been awarded
by Bd. Awards to Baltimore Asphalt
Block & Tile Co., at $335,000.
Contract for paving with sheet asphalt

Baltimore and other streets in East Bal-
timore have been nwarded by Paving
Comn. to American Paving Co., at $1.65
T"-r sq. yd.

Washington, D. C.—R. M. Reese, Chmn.
Bd. Awards, Dept. of Agriculture, writes
thiit contracts have been awarded for fur-
nishing and delivering at Arlington Farms
the following fblds opened Jan. 26): For
oil asphalt, 41, .500 gals., to U. S. Asphalt
& Refining Co., 90 West St., New York, at
$2,619; for fluxed native asphalt. 41,500
gals,. Barber Asphalt Paving Co.. 1900
I-and Title P-ldg., Philadelphia. Pa., $5,206,
and foi- reflncd tar. 4000 gals., Barrett
Mfg Co. 120.-, Land Title BIdg.. Philadel-
phia. P:i

, at $100.

Marshall, N. C.—The County Comrs.
have just sold $150,000 bonds for road im-
provements. J. B. Clingman, Co. Road
Engr.

Baton Rouge, La.—The Police Jury
sold about, $180,000 District No. 2 road
bonds.

Mansfield, La.—New bids desired until
Feb. 15, Jos. B. Blam, Mayor, for approxi-
mately 4 "4 miles concrete sidewalks.

New Orleans, La.—About $550,000 pav-
ing bonds have been sold by Commission
Council.

Starkvllle. IVIiss.—Bids desired until Mar.
1 by Bd. Superv. for $130,000 road im-
provement bonds, advertised in Engineer-
ing Record. E. O. Mcllwain, Chancery
Clk.

Somerset, Ky.—Comrs. Pulaski County
will construct pike connecting Wayne
County and Lincoln County, cost about
$41,000.

Bexley, O.—Chester A. Miller, City Clk.,
writes this city will spend $150,000 to
$200,000 for street Improvements. Engi-
neers. Jennings, Lawrence & LIndsey,
Deshler Blk., Columbus.

Cleveland, O.—Bids desired until Feb.
17 by Commissioner Purchases and Sup-
plies, for grading, draining, curbing and
paving with brick portions of Mayfleld
and Crawford Rd.. Empire Ave., E. 68th.
E. 107th, E. 152d and a number of other
streets. Robt. Hoffman, Comr. and Ch.
Engr.

Easi View, O.—Bids desired until Mar.
8 by Chas. E. Burger, Village Clk., at
his office, 804-12 Marshall Bldg., Cleve-
land, for grading, curbing and paving
with brick, concrete, asphalt or bitumi-
nous macadam, and constructing side-
walks in Chalfont, Daleford, Ardmore,
Fernway, Kenmore and several other
roads.

Fremont, O.—Ballville Township Trus.
have sold $10,000 road improvement bonds.

Springfield, O.—City Council has passed
ordinance providing for paving S. Main
St., from Water St. to Powell Ave.

Upper Sandusky, O.—Bids reported de-
sired until Mar. 1 by County Commission-
ers for constructing 15 miles water bound
macadam. J. Megurat, Co. Aud.

Troy, O.—Bids desired by Henry J.
Beck, Dlr. Pub. Service, until Feb. 17
for improvement of Elm St. to include the
following: 3000 sq. ft. sidewalk: 3380 Un.
ft. cement curb with curb bars; 280 lin.

ft. header curb; 1050 lin. ft. 10-in., 380
lin. ft. 12-in. and 450 lin. ft. 15-in. sewer;
4000 lin. ft. I Elastite Joint or its equal
und 6000 sq. yds. of brick pav.; cost
$15,801.

Zanesvllle, O.—Bids desired until Feb.
23 by County Comrs. (F. C. Werner, Clk.)
for furnisiiing material and constructing
steel superstructure over canal tow-path,
Cass Township, known as the Graham
Bridge, single span, 51 ft. c. to c, 12 ft.

clear roadway. The floor shall be 3-in.
oak plank.

Crawfordsvllle, Ind.—Contracts award-
ed by Co. Comrs. for constructing 2 roads
in Union Township as follows; To D. L.
Kelchard, of Crawsfordville, for Fleming
Ro.ad. at $25,389, and to Wm. Mahoney, of
Lafayette, Ind., for A. L. Simpson Road,
at $11,333.

Valparaiso, Ind. — Contract awarded
Feb. 1 by County Comrs. (C. A. Blachly,
Aud.) for constructing 3 roads to Roy
Uemass, of Chesterton, at $11,999.

Vincennes. Ind.—Bd. Wks. voted to
pave portion Broadway, cost about $12,-
500.

Mollne, III.—Council has passed ordi-
nance providing for paving 25th St., from
7th to 11th Ave., with brick; 5670 sq. yds.
on present macadam base, cement fill; no
new curb.
Bd. of Local Improv. has passed resolu-

tion for paving 19th Ave., from 1st to 16th
St., with asphalt, 24,700 sq. yds.; concrete
curb and gutter, concrete base; estimated
cost $75,780.

Oakland, III.—Following are bids opened
Feb. 2 for paving in Washington Paving
Dist. from plans of Claude L. James, of
-Mattoon: (a) C. .\. Michael, Mattoon
(awarded contract); (b) P. J. Goggin,
Areola, 111.; (c) Alan J. Parish, Paris, 111.

•(a) (b) (c)
14,389 sq. yds. brick pav.$1.59 $1.64% $1.65
9,250 lin. ft. curb and

gutter . .49 .50 .51
527 lin. ft. marginal

curb 18 .20 .20
10,070 cu. yds, excav 27 .36 .30
1,570 lin. ft. 10-ln. sewer

pipe 40 .30 .30
20 Inlets 8.00 8.00 8.00

Peoria, III.—Bd. Local Improvements
voted to pave with brick Stanley St.

Wisconsin.—Plans are being prepared
and are practically ready for the follow-
ing Improvements under the State Aid
L.aw of the .State of Wisconsin (A. R.
Hirst, .State HIghwav Comr., Madison.
Wis.):
Washington County. City of West Bend,

paving Main .St. with concrete, width 46
ft.; total of 16,355 .sq. yds., and also 5575
lin. ft. <'omliinatlon curb and gutter. This
work l.s to he contract, and bids will be
failed for in very near future by Wash-
ington County and the city named.
Washington County. Village of Jack-

son, paving with asphaltic macadam

;

total of 8216 sq. yds.; to be let by con-
tract. Bids will be called for by County
Highway Comr. In near future, work to
be performed this coming spring.
Outagamie County, City of Kaultauna,

Lawe St. to be paved with 36 ft. concrete;
total of 10,553 sq. yds. Work to be let
by contract, and bids will be called for by
the City Clerk and County Highway Com-
missioner in near future.
The above work will total $38,000 for

concrete work and about $5,000 tor mac-
adam.

Cedar Falls, la.—Bids reported desired
until Feb. 17 by City Council for improv-
ing a number of streets. C. H. Streeter,
City Clk.

Independence, la.—Bids reported de-
sired until Feb. 19 by E. A. Bordner, Co.
Aud., for furnishing from 12 to 24-ln. cor-
rugated and sheet metal culvert pipe dur-
ing 1915.

Iowa Falls, la.—It is proposed to pave
Stevens, River and Cedar Sts. with con-
crete, asphalt or brick on concrete foun-
dation with 5000 ft. concrete curb and
gutter 5 to 18 in. J. H. Farrington, City
Engr.

Duluth, Minn,—Cit.v Commission on Jan.
25 passed ordinance providing for an ap-
propriation of $12,000 for the purchase of
road machinery; also for paving Common-
wealth Ave. in Gary and construction of
several sanitary sewers in various sections
of city.
Plans have been prepared for paving

Woodland Ave., at an estimated cost of
$30,848 if sandstone is used or $25,000 for
asphalt, $24,800 for bitulithic, $22,840 for
concrete, $23,500 for bituminous concrete
or $14,885 for macadam; also for paving
T. 9th St. with macadam; estimated cost
.$31,434. John Wilson, City Engr.

St. Paul, Minn.—Council Feb. 4 decided
to pave Isabel, Concord and Congress Sts.
with asphalt concrete the coming summer;
estimated cost $32,266.

Nebraska City, Neb.—Bids reported de-
sired until Feb. 16 by County Clerk for
bridge construction during 1915.

Nelson, Neb.—Bids reported desired un-
til Mar. 3 by F. E. Hedgcock, County
Clk., for bridge construction In 1915.

Superior, Neb.—A State Aid bridge is
to be constructed at Superior, to have
concrete arches and spans, two 50 ft. .2

of 55 ft., one 60 ft. concrete piers and
abutments. D. D. Price, State Engr.,
Lincoln.

Vermilion, S. D.—Bids reported desired
until Feb. 16 by J. T. Olson, Co. Aud..
for bridge construction for 1915.

Butte, Mont.—Paving of portion of
Front with wood block is reported con-
templated; cost about $10,000.

Lewlston, Mont.—Plans being prepared
by City Engineer for about 40,000 sq. yds.
paving in business section of city.

Townsend, Mont.—Bids reported desired
until Mar. 2 by Wm. Ragen, Co. Clk., for
$22,000 bonds issued for the purpose of
constructing roads.

Austin, Tex.—Contract for construct-
ing Travis County share of Austin-San
Antonio Post Rd. has been awarded by
Commissioners Court to J. W. George &
.Sons, Shreveport, La.

Yoakum, Tex.—Citizens voted $50,000
road bonds for constructing roads be-
tween Dryer and Hochheim and to
Yoakum, distance of 14 miles.

Tulsa, Okla.—City Council voted to
pave Cincinnati and Detroit Aves. and
Easton St.

Aberdeen, Wash.—City Council contem-
plates paving 5th St.; cost about $12,305.

Bellingham, Wash.—Construction of 5V4
miles of pavement, 16 ft. wide, with 2^-
in. asphalt on Silver Beach and Geneva
Rd., is contemplated by city; cost $125,100.

Cathlamet, Wash.—Notliing definite has
yet been done toward constructing State
Highway from Kelso down the Columbia
River, via Cathlamet to Long Beach, in
Passaic County. Thos. H. AUman, Co,
Engr.

Chehalls, Wash.—Following are lowest
bids opened by County Comrs. for con-
structing 3 concrete roads as follows:
Highway No. 5A. Two Miracle Contr.
Co., KalLspell, Mont., $14,000: Highway
No. 2. Jacohsen Bade Co.. Portland. Ore.,
$15,458; Highway No. 181, Two Miracle
Constr. Co., $13,600.
Plans have been completed by County

Engineer for constructing 1% miles con-
crete road near Curtis and for cut off be-
tween Klaber and Pe Ell; cost about
$26,000.

North Yakima, Wash.—Plans have been
completed by O. E. Bradshears, County
Engineer, for construction of waterbound
macadam road 2 miles long on Nachez Rd.,
and 4 miles graded and graveled road be-
tween Wapato and Toppenish, and 2^4
miles road between Granger and Sunny-
side. Above work will cost about $45,00o.

Renton, Wash.—Plans have been com-
pleted by A. P. Denton. County Engr., for
grading and gravel surface 10 miles high-
way between Renton and Issaquah; cost
about $80,000.

Seattle, Wash.—Contracts about to be
let by Bd. Public Wks. tor constructing
walks on E. 41st St. and resurfacing Pike
St.; cost about $85,000.

Spokane, Wash.—Plans will be com-
pleted March 1 for constructing 11% miles
Palouse Highway from Rocktord to
Waverly at cost of about $150,000, to be
surfaced with asphalt macadam. Plaiia
will be completed about Feb. 15 for con-
structing 4 miles Inland Empire High-
way from Denison to Deer Park; cost
about $40,000 to be surfaced with asphalt
macadam. *

Plans have been completed by City
Engineer for grading and paving Hillyard
Arterial Highway; cost about $125,000.

Portland, Ore.—Contract for paving
i:. 44th and E. 45th Sts. awarded to War-
ren Constr. Co., Portland, at $12,150.

Manhattan Beach, Cal.—Bids reported
desired until Feb. 17 by Clarence E. Jen-
kins, City Clk., for improving portions ot
Center, 5th, 14th and 30th Sts., involving
approximately 34.300 sq. ft. concrete pave-
ment with oil and screening surface, 12,000
sq. ft. 4-in. concrete pavement, 9000 sq. ft.

bitulithic pavement on concrete founda-
tion, 15,200 cu. yds. excavation, 6800 sq. ft.

sidewalk, etc.

Palo Alto, Cal.—Frank Kasson, City
Clk., writes that during the summer It Is
proposed to pave Everett. Fulton, Cooper,
Horner and Emerson Sts. with asphalt on
5-in. concrete foundation, concrete curb;
cost $70,000. J. F. Byxbee, City Engr.

Richmond, Cal. — Contract reported
awarded by City Council Jan. 26 to G. W.
Gushing for paving 16th St. with asphalt,
at $19,409.

San Bernandino, Cal.—Bids reported de-
sired until Feb. 23 by County Bd. Superv.
for furnishing and delivering 30,000 bbls.
crude oil or road oil. L. R. Patty, Co. Clk.

Sausallto, Cal.—Leonard L. Hobl, Town
Engr., writes bids will probably be re-
ceived in March or April for 100,000 sq. yds.
asphalt, on concrete base, with 50,000 Un.
ft. concrete curb, on Water, Caledonia and
Bonita Sts. Cost about $1()0.000.

Boise, Idaho.—State Highway Comn. at
Boise voted to appropriate $100,000 for
completing highway from Weiser to
Orangeville.

Outremont, Que.—See "Water Works."

Ottawa, Ont. — The following paving
work Is in contemplation by city: O'Con-
nor St., from 5th to Centre St., estimated
cost $8,323, to include 680 lin. ft. curb and
gutter; 35 lin. ft. headers; 680 lin. ft. gut-
ter; 8 concrete catchbaslns; 2300 sq. yd».
asphalt; O'Connor St., Lewis to Catherine,
estimated cost $20,689, to include 5650 sq.
yds. asphalt; 1500 lin. ft. curb and gutter;
2000 lin. ft. gutter (straight): 300 lin. ft.

gutter (curved): 330 lin. ft. headers; 22
catchbains; and Bank St., from Echo
Drive to Riverdale: estimated cost $61,726,
to include 7500 sq. yds. asphalt: 6000 sq.
yds. stone blocks; 7650 sq. ft. water table:
6000 lin. ft. gutter: 200 lin. ft. curb and
gutter: 400 lin. ft. headers: 100 cu. yds.
reinforcing: 40 concrete catchbaslns. F. C.
Askwith, City Engr.

Ottawa, Ont.—Bids desired until Feb. 23
by Chairman Water Wks. Com. for fur-
nishing and delivering broken stone, brick,
cement, sand, asphalt, vitr. clay pipe, etc.
F. C. Askwith. City Engr.

Winnipeg, Man.—Bids renorted desired
until Feb. 15 by Secretary Bd. of Control
for constructing 2-span steel bridge over
Lee River.

North Vancouver, B. C.— See "Bridges.

"

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographicolh

Augusta, Ga.—Nisbet Wlngfleld, City
Engr., in his annual report, recommends
construction of 3 incinerating plants.

Cleveland, O.—Council on Feb. 1 voted
on appropriation of $30,000 for improve-
ments at the Newburg Heights garbage
plant.

California.—Following .are the unit prices of the lowest bids opened Feb. 1 by
State Highway Comn., Forum Bldg . Sacramento, for constructing a state highway in
Butte County, Dlv. 3, Route 3, Sect. C: (a) Whltlock & Gorrlll, San Francisco; (b)
G. H. Gorrlll & A. W. Gorrlll. San Francisco: (c) F. Rolandi, San Francisco; (d) L. F.
Gerdetz, San Francisco; (e) Engineer's estimate.

(a) (b) (c) (d) (e)
40,000 cu. yds. excav. (ordinary) (without classifi-

cation) $0.55 $0.55 $0.43 $0.60 $0.50
264 lin. ft. 12-in. cor. iron pipe 50 .50 .50 .50 .30
198 lin. ft. 18-ln. cor. iron pipe 60 .60 .60 .60 .40
72 lin. ft. 24-in. cor. iron pipe 73 .75 1.00 .75 .50

220 cu. yds. cement concrete, Class B (culverts
and monuiTients) 10.00 10.00 10.00 10.00 9.00

15,950 cu. yds. cement concrete, Class B (pavt.). . 2.80 2.87 3.37 3.10 3.00
2,300 lin. ft. guard rail 35 .35 .40 .45 .35
121 monuments to haul and set, ea 60 1.50 .80 1.00 1.00

Totals $70,042 $71,268 $74,491 $77,108 $81,59*

ifItems marked thus sive the names of parties awarded contracts.
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Outremont, Que.—t>e* "\Vai«i Works."

North Vancouver, 8. C.—CIO' Council
oned to have voted bond issue of
,M* tor street cleaning apparatus.

ropbrii

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

AOrodging—New York. N. Y.—Contract
awarded to .Morris & CuinmmBs Uredgmg
Co.. 17 State St.. -New York, for dredging
In Hudson Kiver channel at t65.33U (bids
opened Jan. 32).

Hydro> Electric Plant — Seneca Falls,

N. Y.—The State Canal Bd. at Ait>any, is

reported to have accepted the plans of the
Saoeca FUls Power Cor., which is about
to be Incorporated, for construction of a
kjr^o-electnc power plant at Seneca Falls,

capable of developing 7S00 10-hour hp.
Hruaat Q. Oould, also Chamber of Com-r I. of Seneca Falls, reported inter-
ested.

^Repairs to Bulkhead — Philadelphia,
Pa.—Contract awarded Feb. 1 by T. J.

Kout. Ldglfthouse Inspector. Philadelphia,
for repairs and extensions to timber
KTOynes and bulkhead at Ca|>e Henlopen.
iMIaware. to Wm. A. Russell. Lewes. Del.,

•t tS.S4 per Un. ft.

Rivera and Harbors—Washington. O. C.
—With an increase of »1,4S9.SOO over the
bill as it passed the House, the Senate
Commerce Comn. on Feb. 4 reported the
rivers and harbors appropriation bill, car-
rylns a total of t3g.<27,SS0.

ALock Gates—Wheeling, W. Va.—Fol-
k>winK are 4 lowest bids fornishing and
erecting steel lock gates for Dam No. 15.

Ohio River, opened at Wheeling, Jan. 30,

by MaJ. T. H. Jackson, Corps Engrs.,
U. S. A.. Penn Bridge Co., Beaver Falls,

Pa., 128.741 (recommended for award);
Independent Bridge Co.. Pittsburgh. I'a.,

tIS.OM: Alliance Structural Co., Alliance,

O.. t30,091; C. A. Turner, Inc., Pittsburgh.
Pa., tSUS**.

Drainage—New Bern, N. C—The New
Bern Drainage Commission is reported
formed, with Geo. D. Dail. as Secretary,
to have charge of reclaiming lands in New
Bern, Jerkinstown. Hendersonville, Rei-,

xensteintown, Pavietown and Duffytown,
which l>ecome flooded by the excessive
rainfaU.

Dredging—Wilmington, N. C—Bids de-
sired unUIMar. 9 by Maj. H. W. Stickle.

Corpa Engrs., L'. S. A., Wilmington, for

firedging in Neuse River waterway, from
Pamlico Sound to Beaufort Inlet, and
Beaufort Harbor, N. C. advertised in En-
gineering Record.

Drainage— Miami, Fla.—The Bd. of
Trade at a recent meeting here submitted
to (Jovemor Park Trammell, of Talla-
baaaee, and the other State ofllclals who
attended this meeting, plans for drainage
of the E^rerglades, to flt the lands for Im-
mediate cultivation.

Wharf— St. Petersburg, Fla.—Bids de-
tred until Feb. 15 by City Commissioners
for constructing a wharf or landing
rkllei with south shore line of Dock No.

Bayboro, Commercial Harbor. Said
eooatmctlon may be of wood or concrete.
W. F. Divine. City Clk.

^Drainage— Corinth, Miss. — Contract
rworted awarded by the Drainage Comrs.
of Alcorn County, to N. C. McOinnis &
Oa, of Memphis, Tenn.. for work to the
Chambers Creek Canal, at tS.*SO.

Drain—Calhoun, Ky.—F. F. Shater, of
LoulaTiUe, U. S. Drainage Engr., reported
to ba preparing plans for draining certain
•aeUoBa in McLean and Muhlenburg
OooBtlM: cost about tl75,0OO.

Ditch—Calhoun, Ky.—John Cary. City
Clk.. writes that it is proposed to con-
struct a large dredge ditch from plans of

Sneer Hart of Owensboro.

Channel—Tiffin, O.—City Council Feb. 3
an ordinance providing for im-

ptovmiMnt of channel of Sandusky River
ia this city, at an estimated cost of
nM.OM.
DHchas—Upper Sandusky, O.—Bids re-

ported desired until Mar. 1 by County
Commissioners for constructing 10 ditches,
M.MO ft. long, 8 to 24-in. tile. J. Megurat.
Co. Aud.
Breakwater—Port Huron. Mich.—City

Engineer Whitmore reported to have been
Instructed to examine Black River canal
and submit an estimate as to cost of
erecting a cement breakwater and open-
ing the ditch again.

^Cribbing— Milwaukee, Wis.—Contract
awarded by Park Board Jan. 2S for bulld-
Inr 17M ft. of protection cribbing from
wboonsin 8t to Juneau Ave., to E.
Offien, at t5*,S40. The new cribbing will
be part of the lake shore drive and park
project.

River Wall—Cedar Rapids, la.—Bids de-
sired until Feb. 2« by f.'lty Council for
constructing a river wall, approximately
<M Un. ft. long and 2« ft. high, sidewalks
and stairs. L. J. Storey. City Clk.

Ditch—Anoka, Minn.—All bids opened
Feb. 4 by Arthur A. Caswell. Co. Aud..
for constructing Drainage Ditch No. 54
iiaving been rejected, l>elng considered
too high.

-A-Ditch — BemldJI, Minn. — Contract
awarded Jan. 29 for constructing ditch
No. 22 to Minneapolis Drainage Co., of
Baudette. at 125.232.

Ditches—Jackson, Minn.— 1". D. Keller,

Co. .\ud.. writes following arc the 3 lowest
bids openeil Feb. 3 for constructing Judi-
cial Ditches 32, 33 and 36 (all tile).

•Ditch .Vo. 32. Chris. Axelsen, Clear
I.ake, la.. J30,600 (awarded contract); An-
ton Jefson, Clear Lake, la., $31,735; John
Chrlaiensen. Laketield. Minn., »31,950,

•Dftcli No. 33, Rude & Wold, Pomeroy,
la.. J59.300 (awarded contract); Schoel
Bros., Navada, la., $60,595; iiedding &
Smaage, Windon, .Minn.. $61,000.
•Ditch No. 36. Jens Petersen, Lakefleld,

^linn., $4,786 (awarded contract); Nels
Petersen, Okabena, Minn., $4,794; A. M.
Plasterer. Heron Lake. Minn.. $4,995.

ADItch — Mankato, Minn. — Contract
awarded to G. E. GIII}ertsoii, of St. James,
for constructing Ditch 35 (bids opened
Feb. 2). C. L. Kennedy. Co. .\ud.

River Terminals, Etc.—St. Paul, Minn.—
John H. Bernhard. of New Orleans, La., is

reported to l>e organizing a $5,000,000 navi-
gation company here for construction of
river terminals.

Dredge—Kansas City, Kan.—Bids de-
sired until Feb. 27 by Kaw Valley Drain-
age Dist., Kansas City (T. E. Myers.
Pres. ) for furnishing a hydraulic dredge
and the necessary equipment for the im-
provement of the Kansas Uiver. at Kansas
City, advertised in Engineering Record.

Ditch Work—Harlingen, Tex.—Bids de-
sired until Feb. 13 by .-\. S. l.owe, i'res.

County Irrigation Dist. No. 1, for con-
struction, repair, excavating and removal
of slit, dirt and all obstructions to the
ready flow of water along and through
mains, laterals and irrigation ditches now
constructed and in said district, on the
estimated length of 17 miles and aggre-
gate yardage of 190,000 cu. yds., and oilier
improvements.

Drainage — Victoria, Tex. — Engineers
li,ave completed survey for new drainage
district in eastern part of Victoria Coun-
ty, from Victoria to Calhoun County line,

to embrace about 104 square miles of
territory. The district will be establislred
jit one© and an election called to vote a
bond issue of about $200,000 for its im-
provement: it will be known as Dist.
No. 3.

^Irrigation— Montrose. Colo.—The Secy,
of Interior, at Washington, D. C, has
authorized the U. S. Reclamation Service
to execute the following contracts for con-
struction of the Lower Seiig Extension
<3anal and laterals of the Uncompahgre
Valley Irrigation projects, Colo. : To the
Reynolds-Ely Constr. Co., of Springville,
Utah, Schedules 1 to 14 and 16 to 18, in-
clusive, at a total of $21,766, and Geo. F
and R. E. Wear. Delta. Colo., Schedules 15
and 19. at $2,271.

Power Plant—Concrete, Wash.—Stone
& Webster Co., Boston, Mass., write that
this company will not construct a power
plant at Concrete, as recently reported.

Irrigation — North Yakima, Wash.—
Plans reported comi)Ieted for about 30
miles of open ditch in Irrigation Dist. No.
2, at a cost of $100,000, and contracts will
be let by County Comrs. some time in

March.

Dredge, Etc.—Bandon, Ore,—It is re-
ported that the port of Bandon will
shortly have plans completed for a $50,000
dredge; and is also considering voting
$250,000 bonds for harbor development
work.

Irrigation Dam — Riddle, Ore. — The
Neenah-Oregon Land Co. (I. P. Gardner,
Mgr.) will construct an irrigation and
power dam above Days Creek, on South
tlmpqua Iliver, to divert water from river
for irrigation purpo.ses and to operate pulp
mills; cost about $10,000.

Irrigation—Vale, Ore.—It is reported
that the Succor Creek Irrigation Dist. has
been recently organized to irrigate about
8000 acres of land in Malheur County,
Ore., and Owyhee County, Idaho. Water
will be taken from Succor Creek, a diver-
sion dam and power pumping station will
be built. Address J. S. Wheeler, Vale.

Irrigation—La Mesa, Cal.—Chas. Sam-
son. Pres. La Mesa Lemon Grove & Spring
Valley Irrigation Dist., writes that it is

proposed to spend about $500,000 to im-
prove system just purchased, including
new dams, pli>e lines, etc.

Irrigation—Cibola, Ariz.—C. K. Clark,
Jonathan Club, lx>8 Angeles, Cal., is En-
gineer for the proposed irrigation system
for the Cibola Valley Irrigation Dist.
Bonds in the sum of $5,000,000 were voted
Nov. 3, but owing to financial conditions
have not yet been advertised for sale;
nothing further will probably be done un-
til after directors' meeting in April. Tony
Seeley, of Cibola, Pres. of Dist.

irrigation—Oak Bay, B. C—Citizens re-
ported to have voted $30,000 bonds for
constructing an irrigation system.

Brooklyn, N. Y.—Samuel Beskin. of

Beacon, and the Public Service Comn.,
154 Nassau St., New York, have executed
contract for reconstruction and mstalla-

tion of cross-overs at DeKalb ,\ve. sta-

tion on 4th Ave. subway in Broolilyn.

The contractor furnished a bond for $50.-

000. The clianges at DeKalb Ave. sta-

tion are necessary to permit stopping ot

express trains at platforms, as station

was originally constructed tor local trains

only. , .

Public hearings on form on contract

will be held by the Public Service Comn.
for the First Dist. on Feb. 23 upon con-

tract for completion of construction and
station finish of 4th Ave. subway between
Hanson Pi. and Butler St.; and on forni

of contract for construction of Sect. 2 of

Route 29, the Nostrand Ave. branch of

the Eastern Parkway subway in Brook-
Ivn. Sect. No. 2 extends under Nostrand
.Ave. from Church Ave. to Flatlnish Ave.

Brooklyn, N. Y.—See "Private Build-

ings."

-^Brooklyn, N. Y.—Lowest bid opened
FeD. 4 by New York Municipal Ry. Co. lor

elevated extension to the Brooklyn sub-
way has been submitted by Post & Mc-
Cord, Inc.. 101 Park Ave., New Yorlt;

about 13.000 tons structural shapes and
plates will be required.

New York, N. Y.—Bids desired until

Feb. 26 (leadvertisement) by Public
Service Comn. for First Dist., 154 Nassau
St., for construction of Sect. 4 of the
Routes 4 and 36, a part of th* Bway.-4th
Ave. Rapid Transit R.R. in Boro. Man-
hattan. Work consists of a 2, 4 and 6

track underground railroad extending
northerly under 7th Ave. from 51st to
.>9th St. and easterly under 59th St. to a
point 22 ft. west of westerly building line

of 7th Ave. extended.

Shreveport, La.—Plans being made to
construct l?^-mile extension from Waver-
ly to South Highlands in Shreveport for
Shreveport Traction Co. L. T. Peden
Ch. Engr.. Shreveport^

Conneaut, O.—Surveys liave- been com-
pleted by Conneaut. Kingsville & Ashta-
bula Ry. Co., on 14-mile line between Con-
neaut and Ashtabula. W. E. Hawley,
Kingsville. Pres.

Oklahoma City, Okla.—An interurban
line 130 miles long to connect Columbus and
Galena in southeastern Kansas with
northern and central Oklahoma and Okla-
homa City is to be constructing by Okla-
homa & Interstate Ry. Co. Work to Ijegin
in spring according to reports. John R.
Rose, Oklahoma City. Pres.

ELECTRIC RAILWAYS.
Items Arranged Geographically

Boston, Mass.—Bids desired until Feb.
25 by Boston Transit Comn. (B. Leigh ton
Beat. Secy.) for building Sect. H., Dor-
chester Tunnel, advertised in Engineering
Record. Length about 2200 ft., to be
-mainly of reinforced concrete and consist
of a single span double-track tunnel, to be
built by the cut and cover method; work
also includes a pump well, an emergency
exit and sewer changes.

RAILROADS.
IWiis Ayrancjed Geographically

Macon, Ga.—The Ocilla Southern R.R.
Co. (D. C. Smith. (Jen. Mgr., Ocilla) re-
ported to be considering extension of its

line from Rochelle, Ga., to Macon, a dis-
tance of 80 miles.

Jackson, Miss.—It is reported that the
Meridian & Memphis R.R. Co. (S. A.
Neville, Vice-Pres., Meridian), which re-
cently built a short distance out of Me-
ridian towards Union, intends to extend
its line to Jackson.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Auburn, Me.—Plans prepared by Harry
.S. Coombs, of Lewlston, selected for the
Webster Grammar School to cost $100,000.

Boston, Mass.—Mayor has approved the
selection of l-'Hink & Wilcox as architects
for the Sarah Greenwood School. Appro-
priation $35,000,

Chlcopee, Mass,—Bd. of Aldermen
passed ordinance providing for an appro-
priation of $1,250 for plans and specifica-
tions for the proposed addition to the high
school.

Greenfield, Mass.—Bids desired until
Mar. 15 by O. Wenderoth. Superv. Archt..
Washington, D. C, for construction com-
plete (including mechanical equipment,
lighting fixtures and approaches) for U.
S. Post Office at Greenfield.

Lynn, Mass.—Reported a 4-story exten-
sion is to be erected at the Lynn English
High School costing $252,000.

North Adams, Mass.—^Plans prepared
by G. C. Gardner, Springfield, for a high
school which School r .rn. is considering.

^'Bridgeport, Conn.—Reported contract
for erecting the 6 buildings, brick, stone
and concrete for the almshouse awarded
to Oscawana Bldg. Co. of New York at
about $140,000. Skinner & Walker,
Archts., Bridgeport.

-ANew Britain, Conn.—Contracts for
erecting vofatlonal Hgh school awarded
as follows: General contract, to Thos. W.
Crowe, of New Britain, at $105,401; heat-
ing and ventilating, Libby & Klinn, Hart-
ford, $11,725; electrical work, Hanlon &
Murphy, Hartford, $2,032; also plumbing,
at $6,600.

Beacon, N. Y.—G. F. Du Bols, Clk. Bd.
of Educ, writes ICasmussen & Wayland.
of New York, have been selected to pre-
pare plans for the proposed $48,000 .school.

Ft. H, G. Wright, N. Y.—Kids desired
until Mar. 8 by Constructing Qu.irter Mas-
ter, Ft. H. G. Wright, for constructing a
concrete storehouse at this post, adver-
tised in Engineering Record.

Long Island City, L. I., N. Y.—Bids de-
sired until Feb. 22 by C. B. J. Snyder.
Supt. School Bldgs., New York City, for
general construction: also plumbing and
drainage of School 97. Woodhaven, Boro.
(Jueens.

Mt. Vernon, N. Y.—Plans being pre-
pared by Geo. A. Bartlett. 103 Park .\ve.,
.Vew York, N. Y., for the proposed city
hall.

Newark, N. Y.—Bids desired until Mar.
4 by Dr. Henry H. Stebbins, I^es. Bd.
Trus., New York State Custodial Asylum
for Feeble-Minded Women, Newark, for
constructing cottage for 92 inmates, in-
cluding plumbing, heating and electric
work and constructing hospital, including
heating, plumbing, drainage and electric
worlf. Lewis F. Pilcher. State .\rcht..

.Mbany.

*New York, N. Y.—Following are bids
opened Feb. S by C. B. J. Snyder, Supt.
School Bldgs., for erecting School J8 in

I'.orough Bronx, on .Spofford Ave. and
i'^aile St.
General construction: Geo. B. Wills &

<'o.. Inc., $261,934; H. C. Stowe Constr. Co.,
$271,430: Laurence J. Rice, 42d SI. and
I>exington Ave.. $247,581 (awarded con-
tract): .John T. Brady & Co., $276,949, and
T. A. Clarke Co., $267,300.
Contract for plumbing and drainage In

Mljove building awarded to Weils & New-
ton <'>.. of New York. .We. B and 17tb
St.. at $16,549.

Rome. N. Y —Bids desired until Mar. 1

liy Chas. R. Mahady, Pres. Bd. Mgrs.. .V.

Y. State Custodial Asylum. Rome, for dor-
mitory, including construction, heating,
plumbing, drainage and electric work at

the said Asylum, advertised in Engineer-
ing Record. I.«wis F. Pilcher, Stale
Archt., .Albany.

Syracuse. N. Y.—Plans submitted by
Merrick & Randall, Syracuse, for a 3-story
brick, stone and steel school to be erecte'd

at Madison and Montgomery Sts. for the
Cathedral Parlsli. Bishop Grimes Is in

charge.

Syracuse, N. Y.—Reported contract will

be let about Mar. 1 for erecting the vo-
cational h gh school. .Address Bd. Educ.

Utica. N. Y.—Bids desired until Mar.
15 bv Comrs. of Common Schools (Denis
J. Kelly. Clk.) for erecting a technical
school and power section addition to the
Utica Free Academy and a gymnasium,
.Ague, Rushmer & Jennison, Archts.. .Ar-

cade Bldg.: Douglas Sprange, Engr., 39

Cortlandt St., New York.

West Haverstraw, N. Y.—Bids desired
until Fel). 16 liv Geo. Blagden, Pres. Bd.
Mgrs New York State Hospital for

Crippled and Deformed Children. West
Haverstraw. for constructing hospital

building, including heating, plumbing,
drainage and electric work and electric

elevator.

Allenhurst, N. J.—See "Hydraulic and
River Improvements."

Hoboken, N. J.—J. H. Londrigan. City
Clk writes that following are 4 lowest

bids opened Jan. 27, for erecting fire

liouse: And. J. Phelan, 47 Park St., Jer-

sey City, N. J.. $37,750; G. Dekimpe, Ho-
boken, $38,800: Limouze Bros., Wee-
bawken, $38,849; John J. Egan, 22S

Mercer St.. $39,000.

North Plainfield, N. J.—Bids desired un-

til Feb 15 at Somerset School for erecting

Harrison .We. School; also separately for

ventilating and heating. John Noble Pier-

.son, Archts., 130 Smith St., Perth Amboy.

Kennett Square, Pa.—Bids desired until

Feb 15 "y Bd. Educ. (J. H. Gawthrop.
Secy.) for erecting high school. Clyde b.

Adams, Archt., 1509 Arch St., Phdadel-
phia.

Johnstown, Pa.—Preliminary plans have
been .'iubniitted by J. Emmett Lucas.

Johnstown, lor an admlnlstra^on build-

ing for the offices of the Bd. Educ. and
to cost $25,000.

Meadvllle Pa.—Andrew Carnegie has
given to Allegheny College $40,000 wiib

which to erect new chemistry building to

replace the building destroyed by fire.

Philadelphia, Pa.—The Mercy Hospital

for Negroes (Dr. A. B. Jackson, bupt.)

intends erecting a hospital and nurses

home: cost $50,000.
. d .v.

Bids desired until Feb. 16 by Dept. Pub.

Safety (Geo. D. Porter. Dir.) for erecting

a fire house. Byberry, 35th ^^ ard Ran-
kin, Kellogg & Crane, Archts.. 1012 Wal-
nut St.

Philadelphia, Pa.—Plans being prepared

hy John T. WIndiim. Commonwealth
Bldg . for A pulilic libiiiry to be erected

at Wavne and Huntington Park Ave. to

cost $30.oon.

Sharon, Pa.—The Buhl Hospital (M. M.
Gumming Supt.) will erect a nurses

home; ?ost reported to be $100,000 Plans
and specillcations not yet completed.

Sprlngdale, Pa. — Bids desired until

Feb. 25 by School Bd. (W. A. Clowes. Jr..

Secy.) for erecting a grade school: also-

separate bids for heating, ventilating,

plumbing and electric wiring. 1 C.

Dowler, .Archt., Arrott Bldg.. Pittsburgh.

Baltimore, Md.—Reported present quar-
ters of Hahnemann Hospital are to he-

rebuilt at a cost of $250,000. Plans pre-
pared.

ifltems marked thug give the names of parties awarded contracts.
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Prince Frederick, Md.—Bids desired
until Mar. tj by Bldg. Com, (Tlios. Parran,
Ciimn.) for furnishing material and
erecting a courtliouse. T. Kent Roberts,
Areht., 924 17tii' St. N. W., Waslilngton,
D. C. •

Roanoke, Va.—Reported bids desired by
City Engineer for new city hall accord-
ing to plans by Fiye & Chesterman,
Roanoke.

Warwood, W. Va.—Citizens voted in
favor of is.«uing $.50,000 bonds for school
improvements.

Columbia, S. C.—Both Houses of th*
Legislature liave passed tlie bill permit-
ting Trus. of Public Schools of Columbia
to issue ?250,000 bonds for a new school
building.

LIncolnton, Ga.—Plans of G. Lloyd
Preacher, Augusta, selected for the 2-

story brick court house to cost $30,000.

Rome, Ga.—McCormick & Co., 3d Ave.,
h^ve submitted preliminary plans to the
Mayor for a hospital which it is proposed
erecting at a cost of about $40,000.

St. Gabriel, La.—Citizens voted in favor
of erecting a high school.

-A^Vivian, La.— Contract for erecting llv;

2-slory brick and terra cotta school for
Caddo Parish awarded to Jones & Har-
rington, of Hot Springs, Ark., at $56,462.

Chattanooga, Tenn.—R. H. Hunt. Chat-
tanooga, selected by City and County
Health Authorities to prepare plans for
the isolation hospital to be erected at
Citico, near Chattanooga.

Ludlow, Ky.—Bd. Educ. considering
issuing $30,000 bonds to erect a school.

Cleveland, O.—Ordinance passed third
reading in Council appropriating $200,000
for erecting buildings o.' purchasing sites,
etc., for the Fire Dept.

Cleveland, O.—Bids will be received by
Board. of Education, Feb. IS, for erection
of Corlett School; 8 rooms to be erected
at the present time and 32 in the future.
Building complete to cost $150,000.
^Contract for erecting 5 buildings for

the Jewish Hospital in E. lOoch St.
awarded to Reaugh Constr. Co., E. 51st
St.; cost $400,000.

Columbus, O.—Bids desired until Mar.
2 by Edw. B. McFadden, Clk. Bd. Educ,
for furnishing material and erecting
Studer Ave. .School. D. Riebel, Arclyt..
New First Natl. Bank Bldg .

Corning, O.—Citizens voted in favor of
issuing $.'iO,000 bonds to erect a school.

Etna, O.—An 8-room school, including
auditorium, is to be erected here, accord-
ing to plans by Rusk & .Sheets and C. A.
Thomas & Co., Columbus.

Hudson, O.—Bids desired until Mar. 3
by Bd. Educ, Hudson Village School Dist.
(John S. Walker, Clk.) for erecting a
10-room grade and high school, including
heating, plumbing, gas piping and electric
wiring. J. W. C. Corbuster, Archt., Len-
nox Bldg., Cleveland.

McCutchenvllle, O. — S<l.'ool bonds
amounting to $40,000 have been sold.

McClure, O.—Plans prepared and bids
being received by Manfred F. StopMet,
Toledo, for a 2-story brick and concrete
township school to cost $35,000.

North Baltimore, O.—Plans being pre-
pared by Manfred F. Stophlet, Toledo, for
a 2-8tory township school house to be
brick and concrete and cost $.55,000.

Toledo, O,—School bonds amounting to
$900,000 have been sold.

WIMoughby, O.—All bids opened by
Clerk Bd. of Educ. Jan. 26 for erection
of a fireproof brick and concrete high
school, from plans of Franz C. Warner,
Hippodrome Bldg., Cleveland, have been
rejected; no date yet set for receiving
new bids. Cost about $80,000.

Worthlngton, O.—Bids desired until
Mar. 4 by W. P. Vest, Clk. Bd. Educ,

' care of. Frank L. Packard, Ha.vden Bldg.,
Columbus, for erecting a high school.

Youngstown, O.—Site selected on the
South Side on which Bd. Educ. intends
erecting a 16-room school.

Elkhart. Ind.— Plans being prepared by
K. Hill Turnock. of Elkhart, for city hall.

Evansvllle. ind.—Bids desired until Fe'*.
16 by Bd. Educ (A. L. Fisher, Clk.) for
erecting the Chandler .School on grounds
of present Chandler School. Gilbert.
Fabian & Brentano, Archts., Furniture
Bldg.

Greencastle, Ind.—Bids reported desired
until Feb. 17 by Bldg. Com. for erecting
th* Bishop Bowman Memorial Gymna-
sium at DePauw Univ. and which Is to
cost $100,000. R. P. Daggett & Cc, In-
dianapolis, Archts.

Huntington, Ind.—E. P. Ayres is mem-
ber of the committee having in charge the
erection of the lodge building for the Elks
at .Matilda and Jefferson Sts., to cost
$25,000.

Kendallvllle, Ind.

—

V. S. Weber, i^e.cw
Bd. of Educ, writes that bids will be re-
ceived about Mar. 15 for erection of a
brick high school, semi-flreproof. to cost
about $40,000. Architect not yet selected.

Terre Haute, Ind.—Bids reported de-
sired until Feb. 20 by Bd. Co. Comrs. for
erecting a school and chapel for County
Home for Orphans. Nathan G. Wallace,
Co. Aud.

Lowell, Mich.—Citizens voted in favor
of issuing $50,000 bonds for school im-
provements.

East St. Louis, III.—Bids reported de-
sired until Mar. 15 by Ruester & Rubach,
Archts., 414 Missouri Ave., for erecting a
2-story and basement, 136 x 282 ft. high
school.

Morris, III.—Bids reported desired until
Feb. 25 by Bd. Educ. (A. B. Harrison,
Pres.) for erecting superstructures of 2

addition.? to high school, brick. 2 stories,
21 X 80 ft. each. Probable cost. $25,000.
Grant C. Miller, FuUenwider & Dowling,
Archts., 116 S. Michigan Ave., Chicago.

Ottawa, III.—Plans for high school are
to be prepared by Wm. B. Ittner, St.
Louis, Mo. Cost $200,000. Township Bd.
Educ. has charge of matter.

Competiti\'e plans desired until Feb. 23
by Com. County Detention Home and
Training School (W. K. Shute, Chmn.) for
a County Detention Home near Ottawa.
Cost not to exceed $30,000.

A-Mllwaukee, Wis.— Contracts awarded
by School Bd. as follows:

Washington High School: Mason work,
Riesen & Riesen, $74,370: cut stone work.
Consolidated Stone Co., $31,886; plastering
and stucco, A. H. Bieuel Co., $20,000; sheet
metal work, Anton J. Rechlicz, $5,763;
carpenter work, August Holstein, $45,290;
hardware, Philip Gross Hardware Co.,
$2,917; tile, marble, etc., Wisconsin Man-
tle & Tile Co., $36,900.
Detroit St. School Addition; Excavat-

ing concrete, etc., Edw. R. Kiesslich, $11,-
450; mason work. Richd. Hoeppner, $15,-
166; cut stone work, C. W. Tingley, $2,180;
steel and iron work, A. F. Wagner, $2,280;
marble work, Breidster Marble Co., $2,244;
carpenter work. Henry Jahns. $13,990;
heating and ventilating, Wenzel & Hen-
och, $9,197.

Shawano, Wis.—Bids reported desired
until Feb. 17 by .Arthur Mathwig, Secy.
Library Bd., for erecting a library. Claude
& Starck, Archts.. 8 S. Carroll St., Mad-
ison.

Missouri Valley, la.—The Secy. Bd
Educ. writes that F. E. Colby, of Sioux
City, is architect for the proposed high
school; it will be 2 stories, of brick, and
cost about $70,000.

Pocahontas, la,—Citizens of Pocahontas
County will in the spring vote on ques-
tion of constructing a brick or stone
• ourt house.

Sioux Rapids, la.—Contracts for erect-
ing high and grade school awarded as fol-
lows: General construction, J. P. Riddle.
Creighton, Neb., $45,240; heating and
plumbing, J. E. McCartney, Cedar Rapids,
la., $10,400. J. O. Osmundson, Secy. Bd.
Educ.
Kenyon, Minn.—Bids desired until Feb.

16 by School Bd. of Dist. No. 91 (J. C. E.
Holmen, Clk.) for erecting school of fire-
proof construction, cost not to exceed
$53,000, exclusive of old building to be
razed by contractor and old material us?d
by him. Work to include heating, plumb-
ing, ventilating, electric wiring and ven-
tilation. Building must have high school
assembly room, neces.sary recitation roon s,

8 grade rooms, gymnasium, normal train-
ing and all industrial departments.

Atchison, Kan.—Bids desired by Bd. ol
Educ. until Mar. 8 for erection of a school
to be 2 stories, brick and reinforced con-
crete, 110 x 50 ft., from plans of Saylor &
Seddon Co., Gumbel Bldg., Kansas Citi.
Mo. Heating contract has been let.

Kansas City, Mo.—J. B. .lackson Jr.,
Secy. School Dist., writes contract for
erecting superstructure of Kensington
School (bids opened Feb. 1) has been
awarded to Bert L. Elmer, at $85,055.

Galveston. Tex.—Bids desired bv J. M.
Fendley, care of Lane & Dowdv, Archts..
Trust Bldg., Galveston, for erecting a
school on Galveston Island about 1 mile
from Galveston City limits.

Temple, Tex.—Contract awarded to H.
D. McCoy, Cleburne, for erecting the ad-
dition to the .Santa F# R.R. Hospital at
$49,000. Building will be 3 storv, rein-
forced concrete, brick and stone. San-
nuinet & Staats, Archts., Ft. Worth.
Oklahoma City. Okla.—Bids desired un-

til Feb. 25 by State Capitol Comrs. (Ii;a
Mitchell. Secy.) for furnishing the follow-
ing material to be u.sed in the concrete
frame of the Oklahoma State Capitol
Building: 23,500 ft. %-in. conduit, 21,500
ft. %-ln. conduit, 190 4-in. round outlet
boxes, %-ln. hole, and 850 4-in. >^-in. hole,
361 4-in. square outlet boxes single gang
covers, 260 single gang switch boxes, I«
3-gang, 1 4-gang and 2 5-gang switch
boxes, 1040 fixture studs, etc. Layton &
Smith, Archts., Majestic Bldg.

Tulsa, Okla.—Reported the plans of J.
W. Hawk, Tulsa, selected for the new
library to cost. Including equipment.
$55,000.

Seattle, Wash.—Following are four low-
est bids opened Jan. 28 by Port Comn.
for erecting the 7-story reinforced con-
crete hollow tile fruit storage warehouse
at Whatcom Ave. and N. Spokane St.:
Harrington & Peters Co., Whatcom and
Lander Sta., $111,000; Nettleton Bruca
Eaclibach Co., American Bank Bldg.,
$122,500; Jahn Contr. Co., Pioneer Bldg.,

$124,300, and Pearson Constr. Co., New
York I!lk., $124,997.

Seattle, Wash.—Port Comn. has decided
to erect a 4 -story head house for the West
Seattle Ferry, instead of a 2-story build-
ing; cost about $50,000.

Walla Walla, Wash.—Reported a con-
crete and brick fireproof building will
replace the St. Mary's Hospital recently
destroyed by fire. Address Father R.
Baldricen, care St. Mary's Hospital. Cost
$250,000.

Pendleton, Ore.—Legislature has ap-
propriated $100,000 for a reinforced con-
crete wing to the State Hospital at Pen-
dleton.

Hawthorne, Cal.—Plans completed by
W. C. Pennell. Baker-Uetwiler Bldg., Los
Angeles, for a 1-story school; cost, $50,000.

Tucson, Ariz.—Bids reported desired un-
til Feb, 15 for erecting Saftord High
School. Probable cost, $32,000. Henry
Jaasted, Archt., Tucson.

Montreal, Que.—Reported bids desired
by Bd. Control until Feb. 26 for erecting
the civic library on Sherbrooke St.

Hamilton, Ont.—Reported bids desired
by Bd. Control for erecting a first unit
of the Mountain Hospital, to be 5 story
reinforced concrete.

Orono, Ont.—Bids desired until Feb. IB
(extension of date from Feb. 6) by A. J,

Staples, Secy. School Bd., for erecting the
Continuation and Public School building.
J. P. McLaren, Archt., Ottawa.

Outremont, Que.—See "Water Works "

PRIVATE BUILDINGS.
Items Arranged Geographically

Everett, Mass.—Henry Crane, Brook
line, having plans prepared for a fireproof
theater.

Springfield, Mass.—Plans being pre-
pared by J. Wm. Donahue, Main St.,
.Springfield, for the l^oman Catholic
Church, Fairview, to be brick and terra
cotta. Rev. .lohn O'Connell, Pastor.
Plans prepared for a 5-story brick

apartment house to be erected by Rus-
sell C. Parsons on Maple St. ; cost $45,000.

Brooklyn, N. Y.—Bids desired until Feli.

18 by New York Municipal Ry. Corp., al
office of Chief Engineer, 85 Clinton St.,

Brooklyn, for constructing 7 elevated rail-
road stations on the Fulton St. line be-
tween Nostrand Ave. and Sackman St.
Plans filed for a 6-story apartment

house to be erected at Division and Bed-
ford Aves. for the Keap Constr. Co., to
cost $50,000. Shampan & Shampan,
Archts., 772 Bway., Brooklyn.

Cohoes, N. Y.—Plans prepared by Dela-
ware & Hudson R.R. (Jas. MacMartin,
Ch. Engr., Albany) for a station to be
erected on east side near Ontario St.

New York, N. Y.—Plans filed for 20-
story office and store building to be erect-
ed at 309 to 313 Madison Ave., and 4-storv
building at 28 E. 42d St. August Heck-
scher, 576 5th Ave., Owner; Jardine, Hill
& Murdock, Archts., 3 W. 29th St.

Rochester, N. Y.—Contracts have been
awarded as follows by Walker, Livingston
& Brackett, Archts., E. & B. Bldg., for
erecting a 5-story warehouse, 100 x 153 fl.

steel and brick, on Exchange Ave., for
Geo. C. Buell & Co.; General contract, to
E. K. Fenno. Syracuse; elevators. Hansei-
Elevator Co., Syracuse, elevator doors, to
Peele Co.; sprinkler, to General Fire Ex
tinguisher Co.; steel, to American Bridge
Co.; total cost about $75,000.

Schenectady, N. Y.—Plans prepared by
Walter E. Stephens, 152 Barrett St., for a
7-story, 52 x 110 ft., store and apartment
house, brick, steel and terra cotta, to be
erected by A. B. Van Voast, 152 Barrett
St., at a cost of $100,000. Bids will be
received about Mar. 1.

Yonkers, N. Y.—The Hodgman Rubber
Co., 806 Bway., New York, N. Y., is hav-
ing plans prepared for a 4-story office
building to be erected on soutb side of
Scarsdale, Ave.

Camden, N. J.—Contract for erecting
8-story steel, brick and limestone and
terra cotta office building for Victor Talk-
ing Machine Co. awarded to Geo. A. Ful-
ler Co., Philadelphia, Pa. Karcher &
Smith, Archts.

Jersey City, N. J.—Harry J. Max 112
Tonnele Ave., will erect a 3-storv brick
building costing $40,00a

Swedesboro, N. J.—Contract reported
awarded to Henry L. Brown, 1714 Sansom
St., Phila<iolphia, Pa., for erecting a
2-storv brick and stone building for the
Swedesboro Natl. Bank; cost $40,000.
Chas. R. Peddle, Archt., 136 S. 4th St.,
Philadelphia, Pa.

Altoona, Pa.—The Turngemeinde will
erect on 8th Ave. and 12th St. a brick
and stone club house.

Ardmore, Pa.—Cassia Lodge No. 273 F.
and A. M. reported considering the erec-
tion of a $50,000 lodge building.

Philadelphia, Pa.—Contract awarded
to Edwin E. Hollenback, 13th and Race
Sts., for erecting a church, Sunday school
building and parsonage at 60th St. and
Westminster Ave. for the Gethsemane
Lutheran Church. Carl P. Berger, Archt.,
Penn Sq. Bldg.
Reported plans will be ready for bids

about March 1 for erecting an 8-story
brick and reinforced concrete warehouse
on Delaware Ave. and Pine St. for the
Pennsylvania .Safe Deposit & Warehous-
ing Co.: cost $100,000.

Pittsburgh, Pa.—Plans being prepared
by John T. Comes, Pittsburgh, for a
church for St. Agnes R. C. Church to be
erected on 5th Ave. lower Oakland.

Charlotte, N. C—Francisco & .lacobus.
200 5th Ave., New York, N. Y., are archi-
tects for the 3-storv fireproof, reinforced
concrete, 600 x 100 ft. building to be
erected on W. 1st and Church Sts. for the
-Mercantile Development Co., and for
which contract was recently awarded to
Travers Wood Co., of Richmond, Va., and
Charlotte, N. C, at a cost of $2ri0,000.

Akron, O.—An 8-story addition is to be
erected to Portage Hotel on E. .Market St.
Plans to be prepared by Harpster & Bliss,
of Akron.

Canal Winchester. O.—Plans approved
as prepared by Richards, McCarthy, &
Bulford, Columbus, for a 2-story fireproof
garage to be erected to replace the Huddle
garage owned by L. E. Huddle and Thim-
mes Bros. Cost $25,000.

Cincinnati, O.—Bids desired by Elzner
& Anderson, Archts., Ingalls Bldg., until
Feb. 23, for erection of branch Y. M. C. A.
Bldg. on 9th St.; cost $70,000.

Cleveland, O.—Euclid Leasehold & In-
vestment Co. has .secured a site at 2022
Euclid Ave. on which it is proposed erect-
ing a $75,000 building.
Reported plans filed for a 3-story brick

and timber com.munity house to be erected
adjoining the Franklin Circle Disciple
Church and to cost $35,000. Paul T.
Cahill. Archt., 1900 Euclid Ave.

Lakewood, O.—Bids reported desired
until Feb. 26 by J. W. Chrisford, Archt.,
1452 Highland Ave., for erecting a 2-stor5'
and basement, 60 x 130 ft. Masonic Tem-
ple for Lakewood Masonic Temple Co.
(J. M. Moyer, Secy., 1345 Ethel Ave.).
Probable cost $40,000.

Springfield, O.—Reported bids desired
Feb. 15 (extension of date) for cottages
for boys to be erected at the Ohio Masonic
Home, according to plans by Richards,
McCarthy & Bulford, of Columbus.

Chicago, III.—Bids reported desired until
Feb. 16 by Marshall & Fox, Archts., 38 S.
Dearborn St., for erecting a 5-story and
basement clubhouse for the South Shore
Country Club (F. Bode. Pres., 70th St. and
Yates Aves.). Probable cost $300,000.

Milwaukee, Wis.—Bids reported desired
until Mar. 1 by Leon M. Gurda, Archt., 478
Mitchell St.. for erecting a 2-story, 100 x
100 ft. Lodge Hall and business building for
Anton Piskula, 8th St. and Manitoba Aves.

Bancroft, la.—Bids desired until Feb.
23 by Rev. E. J. Jungblut, Bancroft, iof
erecting a brick and stone church. Park-
inson & DoekendorfT, Archts., La Crosse,
Wis.

Easton, Minn.—Bids desired until Feb.
21 by Bldg. Com. for erecting a church,
including heating, plumbing, etc. W. F.
Keefe, Archt., 304 American Natl. Bank
Bldg., St. Paul; Rev. A. Hennekes. Pastor.
Easton.

Emporia, Kan,—Bids will be opened
Mar. 5 by L. V. Starkey, Secy. Y. M. C. A.,
for the erection of a 3-story brick, stone
and concrete Y. M. C. A. building, to cost
about $50,000. Shattuck & Hussey,
Archts., 19 S. La Salle St., Chicago, 111.

Edmore, N. D.—Plans prepared for tlie
club house for the Elks, to cost $30,000.

St. Louis, Mo.—The Development Com.
of the Junior League of Electrical Inter-
ests reported considering erecting a 10-
story electrical exchange building.

Portland, Ore.—Loyal Order of Moose,
Lodge No. 291, intends erecting at 4th and
Taylor Sts. a 6-story fireproof club house,
costing $120,000. Geo. R. Funk, Chmn.
Bldg. Com.
Plans being prepared for a 3-story rein-

forced concrete apartment house to be
erected at 13th and Columbia Sts. by A. R.
Fanno, of Portland. Cost $50,000.

Los Angeles, Cal.—San Pedro, Los An-
geles & Salt Lake R.R. (Arthur Maguire.
Ch. Engr., Los Angeles) reported taking
steps to erect a 2-story reinforced con-
crete station costing $260,000.

Vancouver, B. C.—^Reported contract
for erecting 3-story reinforced concrete
and terra cotta bank and office building at
Main and Pender Sts. for the Canadian
Bank of Commerce awarded to Baynes &
Horis, 836 Howe St. Cast $100,000. B. D.
Hosburg, Archt., Toronto, Ont.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Leroy, N. Y.—Plans being prepared by
G. O. Saunders Co., of Boston, Mass., for
a factory to be erected this spring for
manufacture of machinery for contractors
in concrete.

Camden, N. J.—Plans prepared bv Wm.
Steele & .Sons Co.. Philadelphia. Pa., for
a 4 -story reinforced concrete 224 x 66 ft.
factory to be erected for the Kevstoiie
Leather Co.; cost $90,000.

•kltcms marked thus give the names of parties awarded contracts.
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Irwin, Pa.—The Penn Electric Mfg. Co..
Intends rebuihUnK the plane recently de-
stroyed by Ore. and a bricic and steel
baUaiBS to cost. Including machinery,
$I5,tM Is contemplated.

'A'Pen Argyl, Pa.—Contract for erecting
shops here for L«htKb and New England
Railroad Company awarded to F. D.
Hyde, of New York. The shops will in-
clude main building, 2C0 x ISO ft., store-
house and otnce buildings, 40 s 250 ft..

and an oilhouse and engine building or
round house. All will be of concrete con-
struction. Cost about $100,000.

APhlladelphla, Pa.—Contract for alter-
ations and additions to the S. J. Cress-
well Iron Wks.. S3d and Cherry Sts.. re-
(•orted awarded to Mitchell Bros.. 2125
Rare St- Ballinger & Perrot. Archts.
!J11 Arch St.

Pittsburgh, Pa.—The Central Atlantic
Sales Co., Keenan BIdg.. reported inter-
ested In the erection in this city of a
branch factory for the manufacture of
the Ideal steering device for the guidance
of Ford and electric automobiles. The
main factory is in Kansas City, Mo.

Port Covington, Md.—Contract to
t-rect the grain elevator for the Western
Maryland R.R. awarded to Jas. A. Stew-
art Co.. New York. N. T. Building is to
be fireproof and cost about fSOO.OOO.
Emil Tolyx. of St. Paul, Archt.

PortamouMi, Va.—Isaac Fass. Ports-
mouth, reported Interested in building a
cold storage and ice plant costing 125,000.

Letiiavin*, Ky.—Permit issued to J. F.
Kurfees Paint Co. to erect a 4-story brick
and concrete factory and warehouse at
Brook and Market Sts.: cost $50,000.

Uudlngton, Mich.—The Petit Salt Co., of
Milwaukee. Wis., will erect here a salt

rbuit to cost, according to reports, about
1.M0.004.

'ACMcago, III. — Contract reported
awarded by Wleboldt Constr. Co. of Chi-
cago for erecting the 4-story, 90 x 100 ft.,

biiUdlng at 2S41 Wabansia Ave. for the
Burkland Knitting Wks.

Spokane, Wash.—Plans completed for
improvements which the Caestens Pack-
ing Co., of Tacoma, Intends making in the
Empire Packing Plant in this city which
they have- recently purchased. Probable
coat t&0,000.

Portland, Ore.—The Union Meat Co, in
which C. C. Colt is interested, reported to
be planning improving the plant of the
company in this city to the extent of
tlSO.OOO.

Alameda, Cal.—The Safety Mfg. Co., of
.\lameda will erect 2 concrete buildings at
a cost of llt.OOO, and spend $30,000 in
eqtilpment, to include stamping machines,
drill presaers. lathes, 1 engine, S vats, I

mixing machine, 1 band saw and box
making machine. Bids for construction
and equipment to be received Mar. 1.

Los Angelas, CaL—The Coca Cola. Co., of
Atlanta, Ua., reported intends erecting on
4th and .Merrick Sts. a 4-story reinforced
concrtt* factory building.

R«dondo Beach, Cal.—Ixiuis Molnar and
others are reported interested in the com-
pany contemplating erecting an ice plant
nn Gertrude Ave. costing $25,000 and
having 15,000 ton capacity.

Calgary, Atta.—We are informed that
J. C. Boyle Backing Syndicate, S22-524
l>ougheed Bldg., is organized for the pur-
pose of promoting and securing the
nnsnclnfr of the J. C. Boyle Packing Co..
Ltd., to have an approximate authorized
<«pital, including bond issues of $:i.UOO,i>ii >:

it Is pntpoaed to erect a packing plant in
or near Calgary, having a dally i»paclty
of SM bogs. 200 bead of cattle and 200 head
of sheep. In addition a large cold storage
plant will be constructed for the ware-
housing of farm pnMlucts, such as butter.
egga. cheese, etc. The plant will be
of brick, reinforced concrete or steel
throoghoat. and contain usual packing
houae machinery, complete steam power
plant, and refrigeration and ice machin-
ery. Architect not yet selected.

MISCELLANEOUS,
Set «ltc "Hydrautie Comttructicn and Rtttr

ImprovemeHts."

Items Arranoei Geographically

ItConcrtXt Platform—Boston, Mass,

—

f'<ntract awarded Jan. 28 by Boston Tran-
sit Comn. (B. Leiehton Beal, Secy.) tot
r-imtfthlntr material and laying about 4100

ricrete platform finish in Wash-
tlon of i:»orchester Tunnel, to
s * Co.. 3 Cotting St., Boston.

T' rnish and put in place
". masonry for base,

I

• /OO sq. yds. of grano-
lithic I-in Wffirinc surface. 48 cts.: 100
sq. yds. of granolithic wearing surface,
from 1 to 2'/4 in., 70 cts.; 3000 lln. ft. sani-
tary base, IS in. high, with curved base,
IS ct.<!. ;

7<*fi lln. ft. white cement edge, 25
cts.: total »4,9«2.

Concrete Mixers—Holyoke, Mast.—A.
Ferry. Axsit. Ok. Bfl, of Pub. Wks.,
writes that the Roard has under consid-
eration and has .asked for an appropria-
tion of lI'i.OOO to purchase a large boom
cement concrete mixer, a hot asphaltlc
concrete mixer and a small cement con-
' rete mixer.
Underground Wires—Buffalo, N. Y,—The

Fire romn-. will ask for an expenditure of

$42,711 for putting fir»" an<l riolice wires
underground.

Broken Stone, etc.—Maplewood, N, J.—
Bids desired until Feb. 16 by Township
Com., Township of South Orange, Maple-
wood, for about 1,300 tons 1 and Wt In.

trap rock, 200 tons \ in. trap rock and
1,500 tons broken trap rock screenings.
E. R. Arcularlus, Township Clk.

Clearing of Land—Norfolk, Va.—The
John L. Roper L.umber Co.. Norfolk, Va.,
has about 100,000 acres of land to be
cleared and desires to communicate with
contractors who can handle this propo-
sition, as advertised in Engineering Rec-
ord.

ACement—Detroit, Mich.—Contract has
been awarded by Dept. Pub. Wks. to the
New Eyptian Portland Cement Co. for
40,000 bbls. Portland cement, at $1,05 per
bbl., and to the Wyandotte Portland
Cement Co. for "5,000 bbls. of Portland
cement, at $1,074 per bbl.

Wire Fence—Ft. Sam Houston, Tex.

—

Bids received until Feb. 25 by Construct-
ing Quartermaster at tlris post for con-
structing woven wire fence around mili-
tary reservation here.

^Concrete Wall—Seattle, Wash.—Con-
tract reiK)rted awarded to Unne & GJarde,
Northern Bank Bldg., by School Bd., for
construction of a concrete retaining wall
at the Central School, 6th Ave. and
Marion St., at $20,000.

-^Cranes—Pearl Harbor, T, H.—Contract
for furnishing two 15-ton locomotive
cranes for the naval station. Pearl Har-
bor, reported awarded to American Hoisi
& Derrick Co., St. Paul, Minn., at $13,939.

Close.

Feb. 17.

Feb. IX.

Feb. 19.

Feb. 19.

Feb. 23.

Feb. 23.

Feb. 23.

Feb. 23.

Feb. 23.

Feb. 25.

Feb. 26.

Feb. 26.

Feb. 27.
Mar. 1.

Mar. 2.

Mar. 3.

Mar. 3.

Mar. 3.

Mar. 3.

Mar. 9.

Mar. 16.

Proposals
For Proposals Advertised see Pages

46 and 47.

WATERWORKS.
See Eng.
Record.

UlBtribution System, Mt.
Morris, N. Y Feb. 6
Adv. Feb. 6.

Water Wks. Exten.,
Clearwater, Fla Feb. 13
Pipe, etc., Youngstown,
O Feb. 13
Boilers, stokers, etc.,
St. Louis, Mo Feb. 13
Laying Pipe, Middletown,
N, Y Jan. 23
Extensions, Yale, Okla... Feb. 6
Extensions, Laramie,
Wyo Jan. SO
Adv. Jan. 30, Feb. 6.

Pipe, etc., Ottawa, Ont. .. Feb. 13
Filtration Work, Cleve-
land. O Feb. 13
Meters and Machinery,
Chicago, II Feb. 13
Adv. Feb. 13.
Pump, Atlantic City,
N. J. Feb. 13
Adv. Feb. 13.

Pump. Plant for P. O.
Bldg., Kansas City,
Kan Jan. 80
Reservoir, Fltchburg,
Mass Jan. 28
Adv. Feb. 6.

Valves, etc.. Toronto, Ont. Feb. 13
Water Wks., Lyons, N. Y Feb. 13
Ariv. Feb. 13.

Mains. East View, O Feb. 13
Mains, Euclid, O Feb. 13
Meters, Los Angeles. Cal. Feb. 13
Pipe, Etc., Royal Oak,
B. C Feb. 6
Pumps, Spokane, Wash.. Feb. 13

SEWERAGE AND SEWAGE
DISPOSAL.

Feb. 16. Washington, D. C Feb. 6
Adv. Feb. 6.

Yonkers. N. Y Feb. 13
Eldorado, Kan Jan, 80
Warren, R. I Jan. 30
Adv. Jan. 30.

Toronto, Ont ; Feb. 13
Lodi. O Feb. 13

Bids
Close.

Feb. 15.

Feb. 17.

Feb. 18.

Feb. 19.

Feb. 20.

Feb.
Feb.

20.
23.

Feb.
Feb.

23.

24.

Feb. 25.

Feb. 25.

Mar. 1.

Mar. 2.

Mar.
Mar.

2.

3.

Mar.
Mar.
Mar.
•Mar.

S.

9.

9.

12.

Mar. 15.

See Eng.
Record.

Montrose, Colo Feb. 13

Ottawa, Ont Feb. 6

Lawrenceville, Va. Feb. 6

Independence, la 4 Feb. 13

Portland. Ore Jan. 16

'Adv. Jan. 16 to 30.

•Cleveland, O Feb. 6

Knoxvllle, la Feb. 6

Mobile, Ala Feb. 13

Adv. Feb. 13. ^ . ,„
Zanesville, O Feb. 13

Philadelphia, I'a Feb. 13

Adv. Feb. 13. „ ^ ,•>
Renton, Wash ! eb. 13

Cincinnati, O teb. 6

Spokane. Wash Feb. 13

Elklns. W. Va Feb. 6

Illinois Jan. 80
IlllnolB Jan. SO

Ft. Monroe, Va Feb. 6

Adv. Feb. 6, 13. „ , ^
Superior, Wis Feb. 6

Nelson, Neb Feb. 13

Illinois Jan. 30
lUinois Jan. SO

Siam Feb. 6
.\dv. Feb. 6, 13.

PAVING AND ROADS.

Emmetsburg, la Jan. 30

Adv. Jan. 30.

West Liberty, la Jan. $0
Paulding, O Feb. 6

Cleveland, O Feb. 6

Maryland Feb. 6
Belle Plaine, la Feb. 6

Oneonta, N. Y Feb. 13
Manhattan Beach, Cal... Feb. 13

Cleveland, O Feb. 13
New York. N. Y Feb., 13

Cedar Falls, la Feb. 13

Troy, O Feb. 13
Dundee, Mich Feb. 6

Ottawa, Ont Feb. 13
San Bernadino, Cal Feb. 13
Paulding, O Jan. 80
Canton, O Feb. 6
Wilmington, N. C Feb. 6

Upper Sandusky, O Feb. 13
Bonds, Starkville, Miss. . Feb. 13
Adv. Feb. 13.

Bonds, Jelllco, Tenn Feb. 6

Adv. Feb. 6, 13.

Wilkesbarre, Pa Feb. 13
East View. O Feb. 1

3

Wilkesbarre, Pa Feb. 13

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Feb. 15.

Feb. 16.
Feb. 16.

Feb. 16.
Feb. 16.
Feb, 16.

Feb. 17.

Feb. 17.

Feb, 17.

Feb. 17.

Feb. 17.

Feb. 17.

Feb. 23.
Feb. 23.

Feb. 23.
Feb. 24.
Feb. 24.
Feb. 27.
Mar. 1.

Mar. 1.

Mar. 2.

Mar.. 2.

Mar. 8.

Mar.. 12.

Feb. 15.

Feb.
Feb.

16.

17.

Feb.
Feb.

17.

18.

Feb.
Feb.

18.

19.

Feb. 19.

Feb. 20.

Feb. 20.

Feb. 23.

Feb IS.

Feb. 16.
Feb. 16.

Feb. 16.
Feb. 16,

Feb 17.
Feb. 17.
Feb. 17.

Feb, 18.

Feb, 23.
Feb. 2:1.

Feb. 24.

Feb. 26.
Feb. 26.

Feb, 26,

Mar. 1.

Mar. 1.

Mar 2,

Mar. 3.

.Mar. "»

Mar. 5.

Mar. 8.

Brooklyn, N. Y.
Cincinnati, O. .

,

Clearwater. Fla.
Cleveland. O.

. . Feb. 13

. . Feb. 13

. . Feb. 13
Feb. 13

Philadelphia, Pa. Jan. 30
Ixtroit, Mkh Feb, 13
Milwaukee, Wis Jan. SO
Adv. Jan. 30 to Feb. 13.

Philadelphia, Pa Jan. 30
Mt. .VIorriH, N. Y Feb. 18
Adv. Feb. 13.
Brooklyn. .N. Y Feb. 13
Philadelphia, Pa Jan, 80
SprinKfieUI. Mo Feb. 13
SiKHeton. S. n Feb. 13
Philadelphia, Pa. Jan. 80
Lyons, N. Y Feb. 13
Adv. Feb. 13

Philadelphia, Pa Jan. 80
Blast View, O Feb. 13

BRIDGES.
.Mar. 15. Cumberland, R. I Feb. 13

Adv. Feb. 13.
Feb. I*;. Bedford City, Va Feb. 6
Feb. 16. f'leveland, O Feb. 6
Feb. 16. .Veb:aKka City. Neb Feb. 13
Feb. 16. Vermilion, H. D Feb. 13
Feb. 18. .Mora. Minn Feb, 16
Feb. 17. Washington. D. C Jan. 23

Adv. .Inn. 23 to Feb. 13.
Feb. 17. Portland. Ore Jan. 80

Adv. Jan. 23 to Feb. (.

Feb. 23.

Feb. 23.

Feb. 24.

Feb. 24.

Feb. 24.

Feb. 24.

Feb. 24.

Feb. 25.

Feb. 26.

Feb. 26.

Feb. 26.

Feb. 27.

Mar. 1.

Mar. 1.

Mar. 2.

Mar. 3.

Mar. 9.

Mar. 10.

Mar 15.

Electric Hoist, Philadel-
phia, Pa Jan. I

Adv. Jan. 9 to 16.

Ditch. Olivia, Minn Feb. (;

Cofferdam, Seattle,
Wash Jan. 80
Ditch, Ortonville, Minn. . . Feb. 6
Channel, Edina, Mo Jan. SO
Adv. Jan. 30, Feb. 6.

Dredging, Boston, Mass. . Jan. 80
Pumping Station for
Drainage Dlst., Quincy,
III Jan. 16
Adv. Jan. 16 to 30.

Dredging, New York.
N. Y Feb. 6
Adv. Feb. 6. 13.

Wharf, Brooklyn, N. Y... Jan. 23
Adv Jan. 23 to Feb. 13.

Gate House for Canal,
Buffalo, N. Y Feb. 6

Dredge Tender, Galves-
ton, Tex Jan. 30
Adv. .Tan. 30 to Feb. 13.

Dredging, Portchester,
N. Y Jan. SO
Adv. Jan. 30 to Feb. 13.

Ditch, Slayton, Minn Feb. 6
Valves, etc., for Dry Dock
No. 1, Panama Jan. 9
Pump. Plant for Dry
Dock. Panama Jan. 9

Irrigation, Payson City,
Utah Jan. 80
Adv. Jan. 30.

Stone for Jetty, Savan-
nah, Ga Jan. SO
Adv. Jan. 30 to Feb. 13.

Lock Gates, Louisville,
Ky Jan. 80
Adv. Jan. 30.

Dredging, Toledo, O Jan. SO
Adv. Jan. 30 to Feb. 13.
Tow Boats, Cincinnati, O. Jan. 30
Adv. Jan. 30 to Feb. 13.
Drainage, Kansao City,
Kan Feb. B
Arlv. Feb. 6. 13.

River Wall, Cedar Rapids,
Iowa Feb. 13
Dredge, Kansas Citv,
Kan Feb. 13
Adv. Feb. 13.

Revetment, New London,
Conn Jan. 23
Adv. .Tan. 23 to Feb. 6.

Ditches, Upper Sandusky,
O Feb. 12
Steel Flue Flats, Cincin-
nati, O Jan. 30
Adv. Jan. 30 to Feb. 13.

Dredging, Port Aransas,
Tex Feb. 6
Adv. Feb. 6, 13.

Dredging, Wilmington,
N. C Feb. 13
Adv. Feb. 13.

Canal Excav., Grand
Junction, Colo Feb. 6
Adv. Feb. 6.

Pump. Plant for Lock,
Seattle, Wash Feb. 6
Adv. Feb. 6. 13.

Bids See Eng.
Close. Record.

PUBLIC BUILDINGS AND
SCHOOLS.

Feb. 16. Cincinnati, O Dec. 11
Feb. 16. Kenyon, Minn Feb. 13
Feb. 16. West Haverstraw, N. Y^. Feb. 13
Feb. 16. Evansville. Ind Feb. 13
Feb. 16. Philadelphia, Pa. Feb. 13
Feb. 17. Independence, Wis Feb. 6
Feb. 17. Seattle, Wash Jan. 30
Feb. 17. Shawano. Wis Feb. 13
Feb. 17. Greencastle, Ind Feb. 13
Feb. 18. Lincoln, Neb Jan. 9
Feb. 18, Indian Head, Sask Jan. 3(
Feb. 18. Ripley, O l^'eb. 6

Feb. 18. Cleveland, O Feb. 13
Feb. 19. Ward's Island, N. Y Feb. 6
Feb. 19. Hartford, Conn Feb. 6
Feb. 19. Middle River, Minn Feb. 6

Feb. 19. Buffalo, N. Y Feb. 6

Feb. 20. Covington, Tenn Jan. IS
Feb. 20. Baston, Md Feb. 6
Feb. 20. Portland, Ore Feb. 6

Feb. 20. Excelsior, Minn Feb. 6
Feb. 20. Buffalo, N. Y Feb, 6
Feb. 20. Terre Haute, Ind Feb. 13
Feb. 23, Hasbrouck Heights, N. J. Feb. B
Feb. 23. Ithaca, N. Y Feb. 6

Adv. Feb. 6.

Feb. 23. Ottawa, 111 Feb. 13
Feb. 23. Long Island City, N. Y... Feb. 13
Feb. 24. Forest City, la Feb. 13
Feb. 25. Morris, 111 Feb. IS
Feb. 25. Springdale, Pa. Feb. 13
Feb. 25. Oklahoma City. Okla Feb. 13
Feb. 26. Montreal, Que Feb. 13
Feb. 27. Miles City, Mont Jan. 9

Mar. 1. Champion, O Jan. 9

Mar. 1, Alliance, O Jan. 28
Mar. I.Charleston. S. C Feb. 13
Mar. 1. Rome, N. Y Feb. 13

Adv. Feb. 13.

Mar. 2. Columbus, O Feb. 13
Mar. 3. Hudson, O Feb. 13
Mar. 4. Newark, N. Y Feb. 13
Mar. 4. Worthlngton, O Feb. 13
Mar. 6, Lawton, Okla Jan. 9

Mar. 6. Prince Frederick, Md Feb. 13

Mar, 8. Atchison, Kan Feb. 1

3

Mar. 8. Ft. H. G. Wright, N Y.. Feb. 13
Adv. Feb. 13.

Mar. 11. Pittsburgh, Pa Feb. 6

Adv. Feb. 6, 13.

Mar. 15. Fairmont, W. Va Feb. 6

Mar. 15. Utica, N. T Feb. 13

Mar. 15. Greenfield. Mass Feb. 13

Mar. 15. East St. Louis. Ill Feb. 13

Mar. 22. Brattleboro, Vt Feb. 6

Mar. 25. Pendleton, Ore Feb. 6

PRIVATE BUILDINGS.
Feb. 16. State College. Pa Feb. 6

Feb. 16. Chicago, 111 Feb. 13

Feb. 18. Brooklyn, N. Y Feb. 13

Feb. 21. Easton, Minn Feb. 13

Feb. 23. Bancroft, la Feb. 13

Feb. 23. Cincinnati, O Feb. 13

Feb, 25. Detroit, Minn Jan. 80

Feb. 26. Lakewood, O Feb. 13

Mar. 1, Schenectady, N. Y Feb. 6

Mar. 1. Milwaukee. Wis Feb. 13

Mar. 5. Emporia. Kan Feb. 13

Mar. 25. Wilmington, Del Jan. 1

NEW INDUSTRIAL PLANTS.
Feb. 17. Seattle. Wash Jan. 80

Mar. 1. Alameda. Cal Feb. 13

misce;llaneous.
Feb. 15. Electric Light Plant,

Butler, N. J Jan. S«

A&v. Jan. 30.

Feb. 15. Launch, New York, N. Y. Feb. 6

Adv. Feb. 6. 13.

Feb. 16. Incinerator Plant, To-
ronto. Ont Jan. 9

Adv. Jan. 9.

Feb. 16. Tower Clock in U. S.

Court House, Boston,
Mass Jan. 30
Adv. Jan. 30, Feb. 6.

Feb. 16. Broken Stone, etc., Ma-
plewood. N. J ! eb. 13

Feb. 17. Steel Rails, Etc., Mel-
bourne. Australia Jan. 9

Feb. 17. Cement, Illinois Feb. 6

Feb. 18. El. Ry. Franchise, Santa
Barbara, Cal Jan. S#

Feb. 18. Structural Steel, Pipe,
Etc., Panama Feb. 6

Feb. 18. Electric Railways, Brook-
Ivn. N Y Feb. 13

Feb. 25. Gas Franchise, Lake
Charles, La .„. . Jan. SO

Adv. Jan. 30 to Feb. 13.

Feb. 25. Elevator, Clarksdale,
Miss Feb. 6

Feb. 25. Wire Fence. Ft. Sam
Houston. Tex Feb. IS

Feb. 25. Sect. H. Dorchester Tun-
nel. Boston. Mass Feb. l.f

Adv. Feb. 13.

I''eb. 26. Electric Railways, New
York. N. Y Feb. 13

Feb. 27. Steel Towers, Washing-
ton. D. C .••• Jan- »

Feb. 27. Foundation for Radio
Towers, Washington,
D. C Jan. 30

Feb. 27, Cranes. Norfolk. Va Feb. 6

Mar. 1. Freight Lift, Kansas City.

Kan Jan. 3S

Mar. 6. Street Cleaning. Joliet, 111. Jan, 2S

Mar. 10. Engines and Compressor,
Ketchikan, Alaska Feb. fi

Mar. 11. Elevators, E t c, Pitts-
burgh. Pa Feb. 6

Mar. 18. Foundation for Radio
Tower, Washington,
D. C Jan. SO

R. R. Equipment. Siam... Feb. 6

AA\. Feb. 6. 13.

Land to be cleared. Nor-
folk. Va Feb. 13

Adv. Feb. 13.

Ifllrms marked thus give the namet of parties awarded contracts.
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New Construction Activities
Good specifications against orders placed

last month have enabled the United States

Steel Corporation to increase its output to

between 64 and 65 per cent of its total capac-

ity. It is pointed out that the gain of 412,-

000 tons in unfilled orders during January,

nearly double that expected, is not entirely re-

sponsible for the increase in operation, as it

is largely made up of railroad orders against

which no specifications have yet been made.

The United States Government received bids

Feb. 16 for 17,000 tons of steel for the battle-

ship California. Railway bridge contracts

pending total about 7500 tons. A school, an
apartment house and elevated railroad work
pending in New York City will call for 8400

tons of structural steel.

Buildings

A number of large building contracts were
awarded last week, including a fifteen-story

building in Cleveland, and the Lyon & Healy
Building in Chicago, which will cost $750,000.

Contracts for a $500,000 building at Atlanta

and the $225,000 Y. M. C. A. building in New
York City were let. Huntington, W. Va., has

contracted for a $285,000 high school. A
memorial amphitheatre and chapel in the Ar-
lington National Cemetery has been con-

tracted for at $519,000. The contract for the

Center Market in Newark has been awarded
at $560,000. At Fresno, Cal., bids have been
opened for a $240,000 building for the State

Normal School. School boards all over the

country seem to be taking advantage of the

prevailing contract prices to prosecute build-

ing work wherever funds are available, and a
number of other good-sized school contracts

are noted in this issue. Plans have been filed

for a number of large buildings, including an
$800,000 hotel a $1,000,000 addition to the

Hotel McAlpin and a $500,000 apartment house
in New York City alone. Plans are being
prepared for a $350,000 office building at

Chicago and a $1,500,000 hotel in Detroit. At
Cleveland competitive plans have been asked
for a $2,000,000 public library.

Bridges and Roads

Bids are desired on 7000 tons of structural

steelwork for the Brooklyn elevated lines.

According to press reports the city of Phila-

delphia desires bids on a $300,000 railroad-
crossing bridge. At Toronto, Ont., a contract
for constructing a section of the Bloor Street
viaduct has been awarded at $298,500. It is

reported that the city of Detroit is consider-
ing a $1,200,000 bridge at Belle Isle. At Bal-
timore contracts totaling more than $590,000
were awarded for paving work last week.
Greenville, Texas, let a contract for construct-
ing 40 mi. of concrete roads at $400,000, and
McKinney, Texas, awarded a $55,000 contract
for improving road district 2. At Boston bids
on a $43,000 paving contract were opened, and
at Ottumwa, Iowa, a paving contract of $42,-

310 was awarded. Los Angeles has awarded
paving contracts totaling $852,000. Bids are
desired on road work at Clarkdale, Miss.,

Ottawa, Ohio, Painesville, Ohio, and Daven-
port, Wash. Bids are desired for $100,000
road bond issues at Sanford and at Greens-
boro, N. C. At Redland, Cal., $1,750,000 worth
of highway bonds have been sold. It is re-

ported that contracts for 200 mi. of the road
'work to be done near Tavares, Fla., will prob-
ably be let in March. The city council of St.

Paul, Minn., contemplates $238,000 worth of
street paving, and the city of Spokane will

spend $228,000 on paving and concrete bridge
work. The Oregon State Legislature has ap-
proved a plan involving the spending of $450,-

000 on road work this year.

Sewers and Waterworks

Bids opened recently on two sewer sections

in Brooklyn indicate that this work will cost

more than $584,000. The low bid on a third

section of the Brookljm sewer work was
$159,630. The low bid on section 8 of Pas-
saic Valley sewer was $236,680 for construct-

ing the sewer in open trench. The total of

the bids for the two sections of the Gunner's
Run sewer at Philadelphia was $251,000. Bids
are desired for constructing 13 mi. of sanitary

sewer at Butte, Mont. A smaller contract is

also to be let for sewer work next week in

Baltimore. It is further said that specifica-

tions for $250,000 for further sewer work out
of the $3,000,000 loan- approved last Novem-
ber have been passed by the Board of Awards
at Baltimore. Plans have been completed, for

considerable sewer work at Syracuse, N. Y.,

and Harrison, Ark. In addition to the sewer

work at Harrison it is reported that $50,000
will be spent for waterworks. Rochester, N.
Y., has provided for the construction of a
$145,000 sewer tunnel. Plans have been sub-

mitted for the $50,000 reservoir at Coshocton,
Ohio, and it is expected that the work will be
advertised shortly. A $900,000 bond issue for

waterworks improvements at Corpus Christi,

Texas, has been approved by the State attor-

ney general. At Lakeland, Fla., Ironton,

Ohio, and Montrose, Colo., bids are desired on
good-sized issues of waterworks bonds. Bids
are desired for constructing a 4,500,000-gal.

concrete storage reservoir at Joliet, 111. Bos-
ton desires bids on 53 tons of cast-iron pipe.

Press reports state that bids will soon be re"

ceived for $500,000 worth of improvements to

the South Philadelphia water supply. The
lowest bid opened for laying 4-ft. water mains
on Fifty-third and Fifty-seventh Streets,

Philadelphia, was $42,500, while the low bid
for the new sedimentation basin was $443,440.

The contract for this new sedimentation basin
was awarded to Snare & Triest Company of

New York City.

Miscellaneous

It is reported that the Canadian Northern
Railway will enlarge its yards at Port Arthur,
Ont., adding about 40 mi. of track. Press re-

ports say that bids are desired in Philadel-
phia for $1,000,000 worth of grade-crossing
elimination work. Estimates are desired on
a railway coal transfer plant at Mount Union,
Pa. The Southern Pacific Company is survey-
ing 125 mi. of extensions near Beeville, Texas.
Bates & Rogers have secured the contract for
Government Dam 33 on the Ohio River. A
$40,000 contract for grading on the new
$1,000,000 terminal project at Savannah, Ga.,
has been let. At Barstow, Texas, a $476,000
contract for an irrigation reservoir has been
awarded. Bids are desired at the U. S. En-
gineer office. New York City, for 32,000 bbl.

of cement, and bids are likewise desired at
Winnipeg, Man., for between 60,000 and 150,-

000 bbl. The contract for the Government
breakwater at Wilmington, N. C, has been
awarded to the D. L. Taylor Company at
$1,073,358. The engineer's report estimates
at $804,000 the leased cost of an irrigation
dam proposed near Phoenix, Ariz,

WATERWORKS.
Items Arranged Geographically

Boston, Mass.—Bids desired until Feb.
26 by D. Frank Doherty, Slipt. Supplies,
for 84,450 lbs. c. i. special castings; also
separately for semi-steel special castings
as follows: 12 20 x 12 branches, weight,
22,240 lbs.

f^Boston, Mass.—Contract for removing
coping, excavating and grading Parker
Hill reservoir awarded to Chas. J. Jacobs
Co., 107 Terrace St., Roxbury; cost$10,000.

Lenox, Mass.—Bids will probably be re-
ceived in March for construction of water
works, to cost about $30,000. Engineer,
A. B. Farnham, of Pittsfleld.

Marlboro, Mass.—The Fire Dist. reported
to have voted to build a concrete stand-
pipe on Barden Hill, to cost $30,000. A. C.
Howes, Supt. Water Dept.

Salem, Mass.—^Bids desired until Mar.
10 by Salem and Beverly Water Supply
Bd. (N. Matttrews, Chmn.) at City Hall,
Salem, for constructing additional works
for water supply from the Ipswich River,
including Ist section—construction of a
dredge, 120,000 cu. yd. of excav., 2870 ft.

of conduit and accessories; 2d section—an
electric generator, driven centrifugal
pump, a steam turbine driven generator,
transmission line, transformers, switch-
board and wiring, advertised in Engineer-
ing Record. Hazen, Whipple & Fuller,
Consulting Engrs., 30 E. 42d St., New
York.

Sturbridge, Mass.—C. F. Chamberlln,
Town Clk., writes that a committee has
been appointed with Jos. La Flamme as
chairman, to Investigate question of con-
structing water works and report on the
question at the town meeting, Feb.. 1916;
estimated cost, $30,000.

Newport, R. I.—A new impounding res-
Tvoir is rirdposed. K. W. Kent, Gen.
Mgr. and Engr.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Bridgeport, Conn.—It is reported that
Bridgeport Hydraulic Co. is planning ex-
tension of its water service to Hunting-
ton.

Ballston Spa, N. Y.—At the annual
charter election *he taxpayers will be
asked to vote $10,000 bonds for purchase
and installation of water meters.

Buffalo, N. Y.—Contract reported
awarded to the Skinner Engine Works for
a side crank engine for the pumping sta-
tion electric plant, at $30,975.

Geneva, N. Y.—It is proposed to install a
pump of 4,000,000 gals, capacity. H. J.
Seybold, Supt.

Lewlston. N. Y.—^Village Trustees, re-
ported to have engaged Alonzo Peabody,
of Buffalo, to prepare plans for water
works. Question to be submitted Mar. 16.

New York, N. Y.—Bids desired until
Mar. 1 by William Williams. Comr. Water
Supply, Gas and Electricity, for furnish-
ing, delivering, unloading, stacking and
storing c. 1, pipe, special and box valve
castings, valves and double nozzle Are
hydrants for Boro. Queens; security
$4,800; also removing, relaying, hauling
and laying water mains and appurte-

nances in Exterior, E. 135th and B. 138th
Sts. and Rider Ave., Boro. Bronx. Se-
curity $3,750.

Oneida, N. Y.—It is reported that plans
for construction of a new water system
are being considered by Water Board
which provide for a preliminary survey of
a pipe line between this city and Florence
Creek, a distance of 20 miles, at a cost of
about $500,000; after survey is completed
question will be voted upon at a special
election.

Cedargrove, N. J.—Bids desired until
Feb. 24 by Com. on Pub. Bldgs., Co. Bd.
Chosen Freeholders, Newark (Aug. L.
Lacombe, Chmn.) for furnishing material
and installing an addition to the water
supply system at Essex County Hospital,
Overbrook, Cedargrove Township, includ-
ing artesian wells, centrifugal pumps, air
compressor, piping, etc. Runyon & Carey,
Engrs., 845 Broad St., Newark.

Hawthorne, N. J.—Bids were opened
.lan. 29 by Borough Comrs. for about 3150
ft. 14-in., 12,460 ft. 12-ln.. 20,900 ft. 8-in.
and 47,180 ft. 6-ln. c. 1. pipe or approxi-
matelv 2174 tons c. i. pipe and branches
as follows: R. D. Wood & Co., Philadel-
phia, Pa., $44,463; IT. S. Cast Iron Pipe

& Fdry. Co., Philadelphia, $45,208; John
Fox & Co., New York, $45,552; Standard
Cast Iron Pipe & Fdry. Co., Bristol, Pa.,
$47,199; Warren Fdry. Co., PhiUipsburg.
N. J., $49,398; Central Fdry. Co., New
York, $50,170. John A. Shea, Boro. Clk.;
H. J. Harder, Engr., Paterson.

Peapack, N. J,—The Borough Councils
of Peapack and Gladstone are reported to
be considering construction of water-
works. Clarence E. Case, of Somerville,
Boro. Attorney, submitted to Council a
report on purchase of plant of Bedraln-
ster Water Co. Borough Engineer F. S.
Talnter estimates cost of construction of
waterworks at $57,000.

Perth Amboy, N. J.—Bids desired until
Mar. 24 by Bd. Water Comrs. (Peter
Kroeger, Clk.) for furnishing and erecting
a 12,000,000-gal. pumping engine, adver-
tised in Engineering Record. S. J. Mason,
Engr. of Bd.

Philadelphia, Pa.—Press reports state
that bids will soon be received by M. L.
Cooke, Dir. Dept. Pub. Wks., for South
Philadelphia water supply improvements,
to cost $500,000.
contracts reported awarded as follows

(bids opened Feb. 9 by Dept. of Pub. Wks.):
McNlchol Paving & Constr. Co., for laying
48-in. water mains on 53d and 57th Sts.,
from Girard Ave. to Market St., at $42,697:
R. D. Wood & Co., for pipe, at $18.69 per
ton; the Chapman Valve Co., of Indian
Orchard, Mass., for valves.

Pittsburgh, Pa.—Contract awarded by
Dept. of Pub. Wks. (Robt. Swan, Dlr.) to
Booth & Flinn, Ltd., Pittsburgh, Pa., for
laying two 24-in. steel pipe lines across
North Ride Point Bridge, at $10,212 (bids
opened Feb. 2).

Riverside, Pa.—There Is reported to be
a movement on foot here looking to the
construction of water works.

iritems marked thus give the names of parties awarded contracU,
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Wllmlnoton. D,l.-The BA. of Water high pressure fire ?*;,^'^« P"!SacWne%*?" 000 bounds "r'ulw'le^?s>'s'em\°nfwa\^er
Comrs ,&»»r M. Hooge.. Jr.. Ch. Bjer.) lion. ''V;,'"^'"* '"""«,•; if.e°'HnTRecS^ Improvements, from plans of Frank L.
r«»orte<l to be conaiderins issue of $»50.- etc. advertised In i-"8'"«|""f T'nierto Wilcox of St Louis.
•M (or water works improTements. W. J. Sherman. Consulting Engr.. Toledo wiicox. or m. ixiuis.

Local press reports state that about .~,^..,, Mo—Contracts awarded by
South Boston, Va.-PUns and sp«aflca- »5O.0OO wfu be spent for Improvements at

j,

*«a»^a_.^^Mo^^
fS? a 3,000,000-gal. me.-

ttODS wanted for clear water, sewer Im- the fUtration plant. chanical filter plant to the Pittsburgh
wovinents and street pavtns for purpwe vounostown O.—Bids desired until Feb. niter Mfg. Co., Pittsburgh, Pa., and a
o» amns an elecUon for bond Issue. W.

js by Director Pub Service (H. C. Fox, reinforced concrete covered clear^ water
L. Penldi. Mayor. g,^Y for furnishing 3000 or less water reservoir to .Johnson & Sons bedalia.

Wltml.mtom N. C-atv Council re- SeUrs'"'
'"'"""" ^

jy"-? ^''^ctst^erl ^neming ^o'f PiUsI
BOrtod to bTconslderin. the question of ^s.„,„,^ M,,h _ Contract awarded ^ f«?^

^^ Chester & Fleming, of

ES5f«2ir '«'«""°' *"" "O'^ Fet*9^o>T,U»nion^-i;^n'^& S^el Co^Mas- "urgh. Pa.

mproramenta.
slllon. O.. at $23 per ton for c.-i. pipe and ^g^ Louis, Mc—Contract reported

Southport. N. C.—H. P. Ha«an, City speciaU 2^ cts. per lb. R. F. Johnson, ^varded by the Bd. Pub. Service for a

COl. writes that the propooed water works Comr. Light. Water and Sewers. turbine engine and centrifugal pump lor

wiU coat about tn.OOO and wlU Include two .^ ^ , « „ „. ni.v city water works to James Cameron Co.,

iM-caL pumpa. 100.000-gml. standplpe, Schoolcraft. Mich.—O. A. Fellows, City Pittsburgh, Pa., at approximately $42,000.

lO^-ftO^gaL^rSsirvolr, M.o5o ft. pipe, 2? cik. writes citizens voted Feb. 9 to Issue
,., ^„h

hydrants and M vahrea. Engineers. J. B $22,000 bonds for water works. Plans be- Ashdown, Ark.—Bids desired until Feb.

McCrmry Co.. Atlanta. Qa. Ing prepared by Smith & Boulay, Nasby 25 by Commissioners of Water Wks. Dist.

BIdg., Toledo, O. No. 1 for $45,000 bonds. A. D. Dulaney,
-AColumbla. S. C—Contracts reported in —niri, rlenired bv Citv Clerk -^HS-

tS^^^^r^'i^^e^^^^^'^tTJiMr^^t^Ho^ un't? "t^So'p. M Feb"^ forcojjt^uctlng Harrison, Ark.-Prellminary plans and

iSJ' cS. ^ PlttSbu4h 1^^ 12l4(»^ concrete storage reservoir of 4,500,000 gal. ..gport completed by Albert C. Moore,

S^lsh'^pl^.' "X"^?-irnts.*Lor??k'4 -aP^city.
T'"'^^", ^l-'^V i?!?n Soo^'^'onlv a^ouThluto

Lawrenci. of Columbia, at $5,543: furnish viola, IM.-Blds desired until Mar. 1 by '°
=°^'f,^°"'?""?£?; ,P"'^

''''°"' ^

Iron pipe fo»- water mains. Boyle Bros.. BD Baxter Village Pres., for $12,000 be constructed at this time.

Baltimore. Md.. at I2S.8M: valves, fire waterworks bonds, advertised In Engi-
Ark.—This city has sold $29,00U

wSk£'chJt"lin<S;J^«a^'M'06?° f'c!
"""""^ ^^°"' wat" and $27 000 sewer 'i.onds. Frink L

Wh£\:S?^P^!^ Janesvllle, Wis—A bond Issue of $265.- Wilcox, St. Louis, Engr.

000 being prepared by city to «>ver cost
Corpus Chrlsti, Tex.—The State At-

Waltwtooro. 8. a—Bonds in the sum of of water works to he purchased by city,
jq^^^*; General has approved a $900,000

MCMt reported sold to be used for en- C. V. Kerch. City Engr. bond issue for water works improvement,
aurtement and extension of water works, whltev»ater. Wis.—Bids desired by A. enlargement and extension.
oonstrvcUnc sewer system and electric »• s!»«f^ r-it ^ rik nntn Feb 27 for 110 ^ ^ ^ v. „^
Usht ptont. H. W. Black, Jr., Chmn. Bd. *;•

?„^n?*;.,,^rt 'loncrete reserv-oir roof W Denton, Tex.—Citizens reported to have
Pub. Wks. " i.^'"C"iS^, ^J?^ wlrtunn voted $112,000 bonds for improvenient to

w., ^ - - - ^ ^'- Kirchoffer, Engr.. Madison.
^,^,1^^ ^^.^^j^^ ^^^ streets and tire depart-

Woodruff, S. C—Bonds to be used for _ . ^ . t^. ,. r... . nii, ment
eonstructinr water works and sewer sys- Linn, Grove, la.—C. A. Fulton. City Clk.. ment.

tem have Just been sold, and the J. P writes citizens voted Feb. 10 to Issue Magnolia Park (P. O. Houston), Tex.—
McCrary Co., of Atlanta, Ga. has been $9 000 bonds for construction of water Yi\as desired until Feb. 23 by W. H. Far-
enSBCed to make the survey. works. rington, City Secy., for furnishing ma-
— ., .,. ™. . . 1 «.». u^n,. I. t»ior>o hAin<r nrpnnred hv terial and constructing a system of water
Tallapoosa. Ga.—There U reported to ,„^?'*p,"°°p„'"iqT^}!i"^,^f!Jf„Per ^^^^^ works. M. Griffin O'Neill & Sons, Engrs.,

bo a movement on foot to purchase water '"wa Eng. Co.. Clinton, for water worKs.
praetorian Bldg Dallas

works and construct a sewer system. ... _,. , ,„, „„,„New Urn, Minn.—Bids desired until «,,_.„,, t.„ u.„.^ 4»t,,rr„.v r-oneni
Lakeland, Fla.-Bids desired until Mar. Mar. 2 by w'm. Backer, City Clk., for fur- ,J^'"ZJ ljf.^\^ ll^rJ^d »^ issue fm^

1$ bv Bd. Bond Trus (C. D. Clough, Secy..» ni.«hlng material and equipping a deep- If?°/n'n*tA° .''.Snrk^hnnri^for llSO.OOO water and light boni. well pump-head, including all electrical $24,500 water woiks bonds.

Naahvlll*. Tenn.—Robt. Elliott. Comr. of
aPParatus. Montrose, Colo.—Bids desired by City

Water Wks., in bis annual report recom- South Stillwater, Minn.—Bids desired Council until Feb. 25 (or purchase of $90,-
mends installation of a 20.000,000 gal. until Mar. 2 by Oscar Hunke, Village Re- 000 bonds to be issued tor constructing.
pomp. corder, for constructing additions to reconstructing and extending the water
«.!-_. tc%> T>r._ .^.n,.^. .... ..,-. water supply to include concrete reser- works. P. M. Pinkerton, City Mgr.

JSThlSi w«r^r^ISLi^f?'it ?.'i?i*ri^'''iJ voir, brick and con- rete pumpnouse,
Sui »2fr 1 f^ t^Sf^^h.L^.li'^.w^n pumping machinery, distribution pipe line •Rocky Ford, Colo.-Contract awarded
SiSr^k. J^aJ^ purchase of $14,000 ^^stem. covering approximately 5160 ft. Feb. 2 by Swink Ditch & Reservoir Co. for
waier worsa Donos. jj j ^^^ ^^^ plpg^ hydrants, specials, constructing certain embankments on
Columbus. O.—Lowest bid opened Feb. 5 etc. Swink Reservoirs Nos 2 and 5 111 000 cu.

by Dent Pub Bervic* tf R ir«tntw>r .,„ . yds., to Mishon & Mellard, of Pueblo.
Secy ) for valvei7ndvalv«teiMj?^h' St. Paul, Minn.—Bids desired until Feb.
mufid by BourbJ>n CoDMr * B^ Co 25 by Bd. Control (Oliver J. Tong. Secy.) *Cordell. Okla.—Contract awarded Feb.
Cincinnati i? 15 517 ^"^ ™" ^°- for constructing deep well for City and 8, water Works improvement, to Hein-

County Hospital, also separately for pump riciiouse Constr. Co,, Carmen, at $64,151.
Coshocton, O.—Plans have been sub- equipment and concrete reservoir. Next three lowest bids: Municipal Eng. &

mitted to city by Chester & Fleming, Constr. Co., Oklahoma. $70,713; N. S. Sher-
Pttubunch. Pa-, for a I.OOO.OOO-gal. rein- McCune. Kan.—Bids for construction of man Machine & Iron Wks., Oklahoma
forced concrete covered reservoir. Coun- a complete system of water works desired City, $71,677; Tonkawa Constr. Co., Kan-
eU has started legislation for appropriat- about Mar. 20. to Include deep well, reser- sas City, Mo., $75,577. J. Reid, City Clk.
tag tSO.OOO for thi« work, which will be voir, tower and pipe line. Engineers, Engineers, Benham Eng. Co., Oklahoma
advertised atiortly. Henrlcl, Kent & Lowry Eng. Co., Reserve city.

Eart Youngstown. O.-Chester & Flem- ^''"°'^' ^^""^ ''"'«- *^'"^'' '^"''- ^°
Jennings, Okla.-A. McFarlant, of T.:lsa,

ing. of Pittsburgh. Pa., have submitted s Mineral, Kan.—Bids reported desired \s reported to have been engaged to pre-
report to Town Coancii. together with until Feb. 25 by J. B. Vallenbois, City pare plans for water works, to cost $25,000
plana and aatlmates for a complete Clerk, for water works improvements. In-
waterworks system and filtration plant eluding deep well, 20 h.p. oil or gas en- Azusa, Gal.—Tentative plans reported
which will probably be constructed this gine. double plunger deep well pump, completed for proposed waterworks.
summer. Sansom & Funk, Engrs., 110 K. 4th St.,

Eivri> o—RM. <4».ir«i „„ni M.- < K. JoP"". Mo. Sacramento, Cal.—Frank C. Miller, City

C<fun^•?•cSnr.^'V^I^IISSKr?e"•clk•'^ *WelllnQton. Kan.-Contract awarded ^"f'"b'ee^'-k'p'^oi^nt^ed m?l°uding°'pro7cht7for furnishing material and constructing bv City Comrs. for machinery and apna- aumarHydrof Universitv of CalJfS-nla
steel aerial water tank and tower and fir" ratus for water works extensions as fol- and gIo H Wilhelm of San FrancKro'protKtion system at County Infirmary, lows: 400 k.w. power factor turbo alter- f"" '^fiV mm In naTsinJ imon nlnn, ?n;

rTLlr^}^ ''"" '^^''^ "" ' «""^"- Srprg""i'eVraU?i*'drwln ^txcXr^TeTs" c°ontfri^'ting'"a'"syTe^,!,"^of"Tatl'r=^"r^aIns

.J1.7 ^' rv ^ K ^°0"- trSn!,fo?}?;ers,"wrth'Bwl\"chb'olr''d ^?''slcrk^me'i;to''to%"tt'$l'^2l'6'?o'°bnnd^
hr"aV."-de?i;;d^S?c';trSirk'Tr ^\ l^^I^n.^^^.^nlZ^^ '^^"^^"l ^Tg ^or'w^a^e',!^^ v*o^er4o*'yllVs''»ago";''?^l
c,»ae Of ,2.^^.000wat.r work, bonds. ^.SS^^SS^S --^- ''f°^''i.Ts^Z°^^''ll,iru^^^ llll

j5d-rb-%°-.7^uSun",3?.ssri?o«j?
s Hr SF%iSe€i= '^.t^^^tfr^T^^T - -^' °' *^-

construction of waterworks. pumps. 11500 G. P. M. turbine fire pump
feed water heater, recording Venturi o,_ ni,„n rai t r t ir,r^i,.^nt. „»

South Newburgh. O.—Bids desired until meter, feed pumps, spray nozzles and pip- r.os Anee^fs' and M M 0'4ha r£?ne,sv
Feb. 27 hjr ff. H Bohnlng. Vlllai? Ok. Ing. to Henry R. Worthington. »8.7(50. ^ftv Engr if San Francisco have he/n

I^tir-i r'l^J^'nle-r" ^^^^^^l ^^^^^JCfi.'^^.^.T^^^^Ii.T^: ^SSi^SJ^Sl^Xfi
sgrfciev^ii-nj-

^"-- '-""-'*-
:-vrw';?iTo;n^"e"t;t'"'"

"""'^ --' '^- \^X££^^Jtii.^^i:f.^^--

hJ'^S'*w' R:TiJi,'!^ "?il.**^^ a***
^"'' ." Ceresco. Neb.—Plans being prepared by San Fernando, Gal.—An election will

H'-lijlwi _ _ . L 'i
™'- P'"'. Service, for (Jrant & Fulton. Lincoln. Neb., for water probably soon be held to vote on Issuini;furnishing material and constructing a works, to co<t about $10,000. bonds to purchase water works, and $32,-

000 for Improving same.

r*P*'U?.'**'''!''*'«^*-~''"''""'''"* a** bids opened Feb. 9 by Bureau of Water, Dept. Salt Lake City, Utah.—Local press re-
«; Pub. Wks , for Contract 2S«. sedimentation basin at Torresdale filters: (a) Snare & ports state that Sylvester Q Cannon. City
Triest Co., 233 Bway., .New York. $443,440 (awarded contract); (b) American Paving Engr., has recommended water works im-
* Constr. Co.. 211 8 »th St.. Philadelphia. $590,500: Cc) Keystone State Constr. Co.. nrovements as follows: To complete 5th
704 PennsylvanU Bldg., Philadelphia. $ai,280- (d) T. L. Eyre, 1537 Commercial Trust St. reservoir, $25,000; to complete Lake
Bldg.. Philadelphia, $500,924: (e) Carl R. Camp, 409 Crozler Bldg., Philadelphia, Phoebe dam, $50,000; to carry on and if
>441.2«4. possible to complete the Twin Lakes dam
-»»..-, .. ^ ''a) (b) (c) (d) (e) this year, $70,000; to begin excavation
•00,000 cu. yds. earth excav $0.29 $0.30 tO.24 $0.34 $0.22 work on City Creek reservoir. $10,000; ex-
tOO cu. yds. rock excav 3.00 15.00 4.00 5.50 8.92 cavatlon work on the dam in Parley's
SO.OOO tons riprap. Class A SO .75 1.10 1.00 LIB canyon, $25,000.
20.000 tons riprap. Class R 1.22 J. 25 l.BO 2.00 1.98 »_j_ « » ^n.i. r^ ....
7S0 M ft. timber and cribbing. Claas A 42.00 48.00 .13.00 4« 00 47 12 .

LO""""'..""*-
- i"' ^°""°'l ''as author-

2,.'J0O M ft. timber and cribbing, Cl*«i B 29.00 48.00 48.00 3«.00 4161 'zed purchase of 2 water wheels turbine
«,000 bbls. Portl.-.nd cement 1.20 1.25 150 150 180 Pumps and synchronous motors for Spring
1.500 cu. yds. concrete. Class A 9.00 22.00 U.OO 5 60 924 Bank pumping station.

WO cu. yd.*, concrete. Class B 12.00 22.00 U.OO 8.20 10.77 Toronto Ont —Rids desired until Anr
190.000 lbs. reinforcing rods 027 .04 .05 .04 .037 13 by t\ Church (Mayor

)^
C^^^^

70.000 lbs. structural steel 027 .06 .05 .04 .033 Control for furnishing automSlcv"»w^^
7S.0OO lbs. wrought, cast and steel fixtures 04 .10 .07 .06 .054 and check valves advlrtf^^^^^^
Piping and accessories, solution tank (lump sum). 7,400 12.200 10.000 10.83(5 10.222 f™

cnecK valves, aavertlsea li) linglneer-

600 Iln. ft. 4-in. water supply pipe (except excav.) .70 1.00 1 00 1.60 1.82
jvc^uiu.

Buildings and all accessories (lump sum) 21,000 22.000 25,000 26,695 21.176 Philippine Islands.—Bids desired until
5.000 Iln. ft. yellow pine plumb piles : .40 .40 .50 .50 .51 Mar. 9 by Col. S. W. Roessler, Corps
2..300 Iln. ft. railroad track 1.00 3.00 1.00 1.73 1.24 Engrs., U. S. A., Army Bldg., New York
Hoist and conveyor (lump sum) 1,000 «00 1,100 2.724 961 N. T., for 20 tanks, from 2250 gal. to 5700
Pitometers and recorders (lump sum) 2,400 2,600 2,700 8,720 2.692 gal. capacity for Philippine Islands, ad-
Four 48 X 72 In. sluice gates and frames, ea 450 40O 420 1.230 375.86 vertlsed in Engineering Record.

ititrmt mwrhtd thui givt Ihi namet of partiti awarded cjntracU.

SEWERAGE AND SEWAGE
DISPOSAL.

Items Arranged Geographically

-A^Boston, Mass,—The Mayor Feb. 11 ap-
proved a contract with M. Russo & Son
for sewers in East Albany, South King-
ston and Lincoln Sts., at $18,743. (Bids
opened Jan. 26.)

Lexington, Mass,—At the special town
meeting Feb. 10, $100,000 was appropriated
lor construction of a sewer system. Geo.
E. Brigg, Chmn. Sewer Com.

Brooklyn, N. Y.—Bd. of Estimate has
appropriated $10,402 for sanitary sewers,
mains and sewage pumping station In
Prospect Park, under the jurisdiction of
Commissioner Raymond V. Ingersoll. This
will do away with cesspools at the
menagerie comfort stations and other
buildings In the park.

Brooklyn, N. Y.—Lowest bid opened
Feb. 10 at the office of the President,
Brooklyn Boro., for constructing sewers
in Tompkins Ave., Fulton St. and Brook-
lyn Ave. to south of Fulton St., on propo-
sition A, was submitted by Litchfield
Constr. Co., 23 Flatbush Ave., at $292,-
286. Their unit prices on this proposition
are as follows:
2737 Lin. ft. 162-in. sewer $62.89
818 Lin. ft. 126-ln. sewer 56.88
17 Lin. ft. 90-in. sewer 30.00
918 Lin. ft. 18-in. sewer 4.00
1117 Lin. ft. 18-in. sewer 3.00
1884 Lin. ft. 15-in. sewer 2.90
2928 Lin. ft. 12-in. sewer 2.60
4 Manholes, class A 250.00
4 Manholes, class C 50.00
55 Manholes, class D 45.00
1 Manhole, class F 65.00
170 House connection drains (re-
connected) 2.00

1 Storm overflow connection, B... 1,500.00
1 Overflow conn 2,000.00
26 Sewer basins 25.00
1 Sewer basin rebuilt 100.00
1800 M ft. sheet 25.00
100 cu. yd. con., class B 5.00
100 Bbl. cement 1.60
10 Cu. yd. brick masonry 15.00
Lowest bid on proposition B of the

above Tompkins Ave., etc., sewer was
submitted by J. F. Cogan Co., 2 Franklin
St., Brooklyn, an approximate total of
$305,147; their unit prices on proposition
B are as follows:
2737 Lin. ft. 162-ft. sewer $85.00
818 Lin. ft. 126-in. sewer 71.00
17 Lin. ft. 90-in. sewer 30.00
25 Lin. ft. 24-ln. sewer 5.00
12 Lin. ft. 15-in. sewer 4.00
2 Manholes, class A 400.00
3 Manholes, class C 300.00
3 Manholes, class D 35.00
2 Storni overflow connection, A... 2,000.00
1 Storm overflow connection, B... 1,500.00
1 Overflow connection, C 1,500.00
200 M ft. planking 20.00
110 M ft. sheeting .01

4000 Cu. yd. brick masonry 01
100 Cu. yd. concrete, class B 6.60

100 Bbl. cement 1.50
10 Cu. yd. brick masonry 10.00

Brooklyn, N. Y.—Lowest bid opened
Feb. 10 at the office of the President,
Brooklyn Boro., for construction of sewers
in Macon St., Lewis Ave., Chauncey St.,

Fulton St. and Troy Ave., submitted by
J. F. Cogan Co., 2 Franklin St.; they bid
for proposition A, $292,146. Their unit
prices on this proposition are as follows:
767 Lin. ft. 144-in. sewer $73.00
2626 Lin. ft. 138-in. sewer 73.00
32 Lin. ft. 114-ln. sewer 60.00
327 Lin. ft. 96-in. sewer 40.00

92 Lin. ft. 90-in. sewer... 28.00
11 Lin. ft. 76-in. sewer 26.00
30 Lin. ft. 42-in. sewer 8.00

50 Lin. ft. 36-in. sewer 8.00

80 Lin. ft. 25-in. sewer 5.00

603 Lin. ft. 15-ln. sewer 3.00

5080 Lin. ft. 12-in. sewer 2.00

2 Manholes, class A 300.00

6 Manholes, class C ^S2SS
46 Manholes, class D 36.00
3 Manholes, class E 60.00

1 Bellmouth at Chauncey St ^•''"X-XX
2 Overflow connections, A 300.00

1 Overflow connection, B 250.00

1 Drop chamber, A l-^""-??

1 Drop chamber, B..- -•^'*9xX
218 House connection drains ».00

13 Sewer basins ?"•??
1 Sewer basin rebuilt 90.00

2150 M ft. sheeting -01

100 Cu. yd. concrete, class B 8.00

10 Cu. yd. brhk masonry 10.00

100 Bbl. cement 1-50

Lowest bid on proposition B of the
above Macon St.. etc., sewer, also sub-
mitted by J. F. Cogan Co., 2 Franklin
St., at an approximate total of $289,43i,

their unit prices on this proposition being
as follows: ,„ .„
767 Lin. ft. 144-in. sewer $76.00

2626 Lin. ft. 138-ln. sewer 75.00

32 Lin. ft. 114-!n. sewer 69.00

327 Lin. ft. 96-ln. sewer 40.00

92 Lin. ft. 90-in. sewer 40.00

11 Lin. ft. 78-in. sewer ,?5xX
2 Manholes, class A iSx-xX
6 Manholes, class C ^9?-?X
2 Manholes, class E ^SS'XX
1 Hellmouth at Chauncey St ^-SxXnS
2 Overflow connections, A 5xSXa
1 Overflow connection, F „Xa X?
1 Drop chamber, E I'fXXxS
1 Drop chamber, B ^,400.00

94 M ft. planking 25.00

120 M ft. sheeting Jj
4000 Cu. yd. concrete -Oi

100 Cu. yd. concrete, class B ».«o

100 bbl. cement 1-50

10 Cu. yd. brick masonry 10.00
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Brooklyn, N. Y.—Following are 4 lowest bids opened Feb. 10 at the office of the
President, Brooklyn iloro., for constructing sewers in Prospect PI., Nostrand Ave.,
Dean St. and Brooklyn Ave.; (a) Newman & Carey Co., 215 Montague St., Brooklyn,
$159,630 (lowest bidder); (b) Ward & Tully, $175,583; (c) Degnon Contr. Co., $182,454;
(d) J. F. Cogan Co., $183,922.

(a) (b) (c) (d)
1,153 lin. ft. 90-in. brick sewer $28.00 $26.10 $36.00 $35.00
798 lin. ft. 78-in. brick sewer 26.00 23.25 31.00 30.00
780 lin. ft. 72-in. brick sewer 24.00 21.50 27.25 28.00
886 lin. ft. 66-in. brick sewer 22.00 18.50 26.00 26. Ou

1,793 lin. ft. 60-in. brick sewer 20.00 17.85 23.50 21.00
976 lin. ft. 48-in. brick sewer 15.00 11.85 17.50 19.00
891 lin. ft. 42-in. brick and concrete sewer 14.00 10.40 15.30 16.00
21 lin. ft. 42-in. brick and concrete sewer 7.50 15.00 15.30 8.00
40 lin. ft. 30-in. brick and concrete sewer 8.25 12.00 11.00 5.50
22 lin. ft. special sewer A 10.00 . 15.00 24.00 8.00
36 lin. ft. special sewer B 7.00 10.00 24.00 7.50
39 lin. ft. special sewer C 9.00 12.00 24.00 7.00
4 manholes. Class A 150.00 110.00 110.00 80.00

11 manholes. Class E 55.00 55.00 100.00 55.00
2 overdow manholes F and J 100.00 100.00 250.00 90.00
3 overflow manholes G, H, 1 200.00 150.00 300.00 125.00
1 overflow manhole K 155.00 200.00 300.00 150.00
1 overflow manhole L. 220.00 250.00 800.00 250.00
1 overflow manhole M 225.00 500.00 500.00 400.00
1 special manhole N 120.00 250.00 100.00 200.00
2 sewer basins 105.00 175.00 200.00 90.00

12 sewer basins reconnected 15.00 50.00 50.00 25.00
1,200 M ft. sheeting and bracing 01 25.00 .01 .01

6 M ft. plank 30.00 35.00 .01 25.00
100 cu. yds. "B" concrete 6.00 8.00 8.00 8.00
10 bbls. cement 2.00 2.00 2.00 1.60
10 cu. yds. brick masonry 15.00 15.00 14.00 10 00

1,000 lbs. steel rods ; 2.50 4.00 3.00 .04

Newark, N. J.—Following are unit prices of 4 lowest bids opened Feb. 9 by the
Passaic Valley Sewerage Comrs. (Wm. M. Brown, Ch. Engr.), Essex Bldg.. Newark,
for Sect. 8, northerly portion, main intercepting sewer, alternate methods, tunnel and
open trench. (Contract was awarded on open trench method):

Sect. S, Tunnel Method: (a) Oscar Daniels Co., New York, $297,800; (b) Arthur
McMullen, New York, $320,350; (c) Chas. A. Haskin, Boston, Mass., $328,648; (d)
Booth & Flinn, Ltd., New York, $330,114.

3,292 lin. ft. excav. in earth, rock or earth and rock
together, in compressed air tunnel, for 135-in.
circular concrete sewer, including furnishing and
use of 9i -full reinforcement plates, etc $70.00 $72.50 $79.00 $79.50

6,600 cu. yds. concrete masonry, in compressed air tunnel
and shafts, with Portland cement mortar, in-
cluding setting iron and steel, and appurtenant
work 10.00 12.00 10.00 10.00

100 cu. yds. brick masonry, in shafts, manholes, and
elsewhere, laid with Portland cement mortar and
appurtenant work 10.00 20.00 20.00 18.00

12,000 lbs. steel, for concrete reinforcement, in place 03 .04 .04 .05

•Sect, 8, Open Trench Method: (a) Mason & Hanger Co., New York, $236,680
(awarded contract); (b) Oscar Daniels Co., New Y'ork. $269,635; (c) N Y & N J
Constr. Co., Newark, $288,160; (d) Culp Co., Inc., Paterson. $291,111.

1,555 lin. ft. excav. and refill, in trench, for 132-in. semi-
elliptical sewer, including all appurtenant work. $50.00 $61.00 $72 00 $88 22

1,737 lin. ft. earth excav. and refill, in trench, for 126-in.
semi-elliptical sewer, including all appurtenant
work 50.00 60.00 60.00 88.22

.WO cu. yds. rock excav., in trench 4.00 2.00 3 00 01
8,500 cu. yds. concrete masonry, with Portland cement

mortar, in place, in trench, and nil appurtenant
work 8.00 8.00 8.00 .01

100 cu. yds. brick masonry and appurtenant work, in
manholes and elsewhere, laid with Portland
cement mortar 16.00 12.00 20.00 01

12,000 lbs. steel, for concrete reinforcement. In place 04 .03 04 06

BInghamton, N. Y.—At a recent con-
ference between city and State officials
and Senator Wm. H. Hill, representing
ihe village of Lestershire, an agreement
is reported to have been reached by which
Binghamton and Lestershire will unite
In constructing a sewage disposal plant;
estimated cost of an intercepting sewer
system and sewage disposal plant said to
be $500,000. John A. Giles, City Engr.,
BInghamton.

Fredonia, N. Y.—At the Spring election
the citizens will be asked to vote on the
question of issuing $40,000 bonds for con-
struction of a sewage disposal plant and
rearrangement of sewer system.

Long L. I., N. Y.—BidsIsland City,
desired until Feb. 26 by Maurice E. Con-
nolly, Boro. Pres., for furnishing mate-
rial and constructing sewers and appur-
tenances in portions of Dekalb, Liberty
and St. Anns Ave., Bayreuth, Walnut.
Hallett and several other streets. Total
security, $52,975.

Niagara Falls, N, Y.—The Works
Comrs. and the .Sewer Com. of Common
Council has decided to construct sewers
this summer to cost about $200,000. F. S.
Parkhurst, City Engr.

Rochester, N. Y.—Council on Feb. 9
passed ordinance providing for construc-
tion of Dewey Ave. outlet sewer to cost
$12,000. The Council also adopted the
final ordinance providing for construction
at a cost of $145,000 a sewer tunnel from
West Ave. canal bridge through Main
St., Front St. and Central Ave.

Syracuse, N. Y.—Plans reported com-
pleted by W. T. Wooley. City Engr., and
forwarded to State Bd. of' Health, for
constructing Huntley tract sewer; cost,
$112,000.

Avalon. N. J.—Work will start as soon
as funds arc available on construction of
a sewage disposal plant from plans o(
Ralph L. Goff, of Ocean City. Gilbert S.
S-nith, Mayor.

Jersey City, N. J.—Dr. Geo. A. Johnson,
S;mitary Expert, has been employed by
Ihe Jersey City Comn. to prepare plans
for 3 sewerage disposal plants and a con-
necting trunk line sjewer on the Western
Slope of .Jersey City.

Pitman, N. J.—J. R. Treat, Boro. Clk.,
writes it Is proposed to construct sewer
system, but nothing definite has yet been
done. Engineer not yet selected.

Coatesville. Pa.—The question of con-
structing sewage disposal plant being con-
sidered.

College Hill, Pa.—Borough Council re-
ported to be considering construction of a
sewer system.

Greenville, Pa.—It is proposed to install
a sewage disposal plant, intercepting
sewers, and additional sanitary sewers
this year at a r-ost of $50,000. Plans and
specifications have been prepared by
Chester & Fleming, Pittsburgh, Pa.

Hazelton, Pa.—Council reported to have
voted $30,000 bonds for sewers and paving.

Parkesburg, Pa.—Citizens reported to
have voted $28,000 bonds for construction
of a sewage disposal plant.

Bids desired until Mar. 8 by Borough
Council for constructing about 4 miles of
sanitary sewers and concrete treatment
tanks, etc., advertised in Engineering
Record. F. H. Shaw, Consulting Engr.,
Breneman Bldg.. Lancaster. Geo. W. Mul-
len, Secy. Council.

Philadelphia, Pa.—Bids were opened
Feb. 4 by Dept. Pub. Wks. for construc-
tion of Gunner's Run sewer, and the low-
est for the section between 3d and 7th
Sts. was submitted by the Keystone State
Constr. Co., at $121,000; while Adolph
Jafola was lowest on section between 7th
and 12th Sts., at $130,000.

Upper Darby, Pa.—Bids desired until
Mar 2 by Commissioners of Upper Darby
Township, addressed to Wm. Pendlebury,
Secy., Cardington, Delaware County, Pa.,
for constructing terra cotta pipe sewer in
Sections Nos. 3, 4 and 5. Keystone Sewer
Dist., and Sect. No. 2. Garrettford Sewer
Dist.. approximately 33 miles, advertised
in Engineerino: Record. A. F. Damon, Jr.,
Engr., Post Office Bldg., Darby.

Baltimore, Md.—Specifications for sew-
ers to cost about $250,000 reported ap-
proved by Bd. of Awards as follows (to
be paid for out of the $3,000,000 loan ap-
proved by the voters last November):
Gwynn's Run to Gwynn's Falls, and to be
constructed entirely in a tunnel covering
Gwynn's Run, from Frederick Rd. to Bal-
timore St., and building a roadway sim-
ilar to the Fallsway; Sect. 3 of east low
level interceptor, extending eastwardly
from Boston and Hudson Sts.; Inwood
Ave. storm water drain outlet, to be a
horse-shaped drain, starting with a
dimension of 12 ft. x 3 In. and changing
to 16 ft. X 6 in.

Bids desired until Mar. 10 by Sewerage
Comn. (Chas. England, Chmn.), for build-
ing Gqynn's Run Trunk Drain, Sect. No.
1, storm water Contract No. 42, adver-
tised in Engineering Record.
Bids are desired until Feb. 24 by

Bd. of Awards, care of City Register,
for constructing Sect. 2, Ogiers Run Inter-
ceptor, Storm Water Contract No. 36, and
Sect. 3 of East Low Level Interceptor
Sanitary Contr. No. 148; Storm Water
Contr. 36, approximately 11,000 cu. yds.
excavation, 2900 cu. yds. concrete, 120,000
lbs. reinforcing steel, 1900 lin. ft. concrete
sheet piling, 24,500 lin. ft. spruce or pine
piling, 145 cu. yds. brick masonry. Sani-
tary Contr. 148, approximately 9000 cu.
yds. earth excavation and refill, 2600 lin.
ft. 36-in. sewer.

Washington, D. C.—Following are the
bids opened Feb. 8 for constructing
sewers: (a) Plnehurst service sewers, (b)
Hillbrook service sewers: Geo. Hyman,
Washington, (a) $7,144, (b) $10,418; War-
ren F. Brenlzer Co., Washington, (a) $8,-
213, (b) $11,695; Wm. F. Cush, Washing-
ton, (a) $9,108, (b) $16,886; Jas. W. Bean
Contr. Co., Inc., Washington, (a) $9,486;
Bruno Pezzimenti, Seneca Falls, N. Y.,
(a) $15,923, (b) $19,382. Asa E. Phillips,
Supt. of Sewers.

South Boston, Va.—See "Water Works."

Southport, N. C—H. P. O. Hagan, City
Engr., writes that proposed sewer system
will cost about $20,000, and include 21,500
ft. 8-in. pipe, 8 ft. deep, and 2575 ft. 10-in.
pipe, 10 ft. deep. Engineers, J. B. Mc-
Crary Co., Atlanta, Ga.

Anderson, S. C.—An election will proba-
Ijly be held in March to vote on appropri-
iiling $35,000 to complete the sewer system
to consist of about 50,000 ft. 8 to 12-in.
pipe sewers.

Columbia, S. C.—See "Water Works."
Walterboro, S. C.—See "Water Works."

Woodruff, S. C.—See "Water Works."

Tallapoosa, Ga.—See "Water Works."
Mobile, Ala.—Bids desired by S. H.

Hendrix, City Clk., until Feb. 23 for con-
structing the Southern drain; cost $10,-
000. Wright Smith, City Engr.

Okolona, Miss.—Citizens voted $58,000
bonds for new sewer system, from plans
of Frank L. Wilcox, St. Louis, Mo.

Cleveland, O.—Bids desired until Feb. 25
by Commissioner Purchasers and Supplies
for constructing sewers in Dove Ave., E.
99th, E. 102d and several other streets.

Columbus, O.—See "Paving and Roads."

Granville, O.—Bids desired by Village
Clerk until Mar. 9 for constructing sewers
and disposal plant, from plans of T. S.
Johnson, of Granville.

Dayton, O.—Bids desired until Mar. 16
by Hugh E. Wall, City Accountant, for
$40,300 sewer bonds, issued for the pur-
pose of constructing storm sewers in
Berm and Wyoming Sts., Burton, Grafton
and Norman Aves.

East Palestine, O.—L. E. Chapin Is En-
erineer for the proposed sewer system. C.
E. Vaughn, City Engr.

Kent, O.—Bids desired until Mar. 15
by F. Bechtle, Village Clk., for $90,000
sanitary sewer bonds.

Xenia. O.—City Council reported to have
approved plans for sewage disposal plant
and forward same to State Bd. of Health
for final approval.

Grand Rapids, Mich.—Bids desired until
Feb. 23 by Jas. Schriver, City Clk., for
$40,000 sewer construction and $200,000
street improvement bonds.

Manitowoc, Wis.—W. O. Bahr, submit-
ted lowest bid Feb. 1 for constructing
Franklin St. sewer and for surface drain-
age on 15th and 16th Sts., at a total of
$19,101.

•Superior, Wis.—contract reported
awarded to Magnus Peterson, of Superior,
for building Nelson Ave. sewer at $8,318.

Cedar Rapids, la.—An election will
probably soon be held to vote $60,000 bonds
to be used for extending Vinton Ditch
storm water sewer and B Ave. west stonn
sewer.

Garner, la.—Plans being prepared by
Iowa Eng. Co., Clinton, for sewers.

Omaha, Neb.—^Local press reports state
that it is proposed to construct a sewer
this year, north from Crown Point Ave. to
Miller Park; cost $62,000.

•Mitchell, S. D.—Contract awarded for
construction of 2 branches of sanitary
sewer to the Aiken Constr. Co., Fargo,
N. D., at $12,611.

Butte, Mont.—Bids desired until Mar.
17 by W. J. Flood, Comr. Pub. Wks., for
constructing 13 miles 8, 10 and 12-in.
sanitary sewers.

Lewlstown, Mont.—It is reported that
City Engineer is preparing plans for in-
stallation of a lateral sewer system to
cover about 12 blocks, to be ready for bids
about Apr. 1.

Caruthersvllle, Mo. — See "Water
Works."

Caruthersvllle, Mo.—Citizens voted Jan.
26 to Issue $32,000 bonds for extending
sewer system, from plans of FVank L.
Wilcox, of St. Louis. Bids for bonds to
be received Feb. 22. J. M. McGinnls,
City Clk.

Ashdown, Ark.—Bids desired until Feb.
25 by Commissioners of Sewer Dist. No. 1
for $39,000 sewer bonds, A. D. Dulaney,
Atty.

Rector, Ark,—See "Water Works."

Dallas, Tex.—Local press reports state
that bids will soon be called for by R. R..

Nelm, City Comr., for constructing the
main sewer system.

Ft. Worth, Tex.—The report of a sani-
tary survey has been made by Hering &
Gregory, Consulting Engrs., New York,
to the Bd. City Comrs. The construction
of sewage disposal works and of a refuse
incinerator is recommended.

Houston Heights, Tex.—Howe & Wise.
City Engrs., reported to have completed
plans for first unit of the proposed storm
water drainage system. The proposed
section will extend from White Oak Bayou
to a point past 7th Ave., between Boule.
and Yale St., a distance of about 1600 ft.

It will have a diameter of 7 ft. of rein-
forced concrete, and will cost about
$35,000.

Houston Heights, Tex,—Howe & Wise,
City Engrs., reported to have been author-
ized to prepare plans for a 7-ft. storm
water sewer.

Anacortes, Wash.—It is reported that
trunk sewers will be constructed to con-
nect with the M St. trunk sewer and
lateral sewers in alleys between 10th and
nth Sts.; cost about $15,000.

Enterprise, Ore.—Council reported to be
considering the issue of $20,000 for sewer
system.

Enterprise, Ore.—Council has passed
ordinance providing for issue of $20,000
sewer bonds, and City Recorder will re-
ceive bids for bbnds Mar. 15, and con-
struction Mar. 22. Plans call for con-
struction of 2% miles trunk drains, a sep-
tic tank and short laterals.

Sacramento, Cal.—See "Water Works.".

San Diego, Cal.—Allen H. Wright, City
Clk., writes following are bids opened
Feb. 8 for completing Ocean Beach sewer:
C. H. Julian, San Diego, $67,220; G. R.
Daley. San Diego, $68,200; Johnson-Shea
Co., Riverside, $70,936; J. W. Calback, San
Diego, $78,480.

•South Pasadena, Cal.—John McMil-
lan, City Engr., writes that the following
are the unit prices of Watson & Spicer,
Wright & Callender Bldg., Los Angeles,
successful bid for constructing a portion
of the sewer system (bids opened Jan.
27): 15,729 ft. furnish lay and back fill,

vitr. pipe, 8-in., 45 cts.; 2,376 ft. 10-ln.,
$1.35; 1,300 ft. 12-in., 60 cts.; 2,308 ft.

14-in., 65 cts.; 875 ft. 16-in.. 75 cts.; 1,069
ft. 18-in., 85 cts.; 375 ft. 20-in., $1; 5,372
ft. 27-in. brick sewer, $2.50; 60 ft. 8-in.
c.-i. pipe, $1.50; 120 ft. 10-in., $1.75; 367
vert. ft. chimney pipe, 50 cts.; 61 man-
holes, ea., $40; 12 flush tanks, ea.. $65;
total, $31,639. Next 3 lowest bids: M. R.
Fulmis, Los Angeles, $32,703; R. N.
Nikcevich, Sduth Pasadena, $32,907; J. C.
Duncan. 1237 Vermont Ave., Los Angeles,

,

$34,744.

Salt Lake City, Utah.—Sylvester Q.
Cannon, City Engr., estimates cost of
constructing sewer as follows: main trunk
sewer, 18,000 ft., $325,000; discharge out-
let, $50,000; city's portion of sewer exten-
sion 326, $25,000.

London, Ont.—The Municipal Council Is
now considering construction of sewage
disposal plant, from plans of Chipman &
Power, of Toronto.

Ottawa, Ont.—Additions to Mechanlcs-
ville sewer system contemplated at a
cost of $22,000. F. C. Askwith, City Engr.

Calgary, Alta.—City Commissioners re-
ported considering construction of a sewer
from Elboya across Stanley Park; cost
about $17,000.

Assinlbola, Sask.—Press reports state
Ward 4 will probably construct a sewer
system, to cost $133,115.

BRIDGES.
Items Arranged Geographically

Booth Bay Harbor, Me.—Construction ot
a steel bridge between Southport and
Booth Bay Harbor is contemplated; cost
about $20,000. State Highway Comn. at
Augusta said to be interested.

Asbury Park, N. J.—Construction of a
draw bridge over mouth of Matawan
Creek is to be constructed jointly by
Monmouth County Bd. Freeholders at
Freehold and Jersey Central Traction Co.;
cost about $40,000.

Mount Holly, N. J.—Bids desired until
Mar. 3 by Bd. Chosen Freeholders, Atlan-
tic and Burlington Counties, at court
house. Mount Holly, for repairs to bridge
at Chestnut Neck, N. J., advertised in
Engineering Record. Jas. Logan, Co.
Kngr., Mount Holly.

Chalfont, Pa.—Bucks County Comrs. at
Doylestown voted to construct concrete
bridge over North Branch Creek at Chal-
font.

Haverford, Pa.—.See "Paving and Road-
making."

Philadelphia, Pa.—Press reports state
that bids are desired by the Highway Bu-
reau Mar. 1 for a bridge over new Belt
Line tracks at south end of Southern
Boule.; estimated cost $300,000. M. L.
Cooke, Dir. Dept. Pub. Wks.

ifltems marked thus give the names of parties awarded contracts.
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Va.—Cootrsct for con-
atnntiiuE eoncrete brids* on Meadow
Bride* Kd. awaidad bj Br. Supervs. Hen-
rico County to Shurlex Carter at $23,040.

Dallas. 6a.—Comrs. of Pauldinc CouDiy.
at Dallas, will construct a short bridce
oaaaUtins of a (4-ft. span with 80-ft.
approach.FItmw aid, Qa.— Contract for con-
structlnc ste«l bridce over Willacoochee
Creak oa Fltscerald-OclUa Rd. has been
awarded hy County Oomrs. Feb. 4 to W. A.
Neal It Sooa. Atlanta.

Ft. Laudardato. Fla.—L«a Olas Brid
Ool reported Incorporated, eaj

'

to coostmct brldse orer New
at N. 2d St.

Palatka, Fla.—An election wiU soon be
~ " by County Comrs. <J. H. MllUcan.

I.) to vote on rebuilding bridge of
ete over St. Johns River, about 4000
as-

Laurel, Miss.—Contract for constructing
ttcel bridge over Horse Creek has been

~ d to Vincennes Bridge Co., Vln-
iDd., by Bd. Supervs.

Ptaavllle^ Ky.—See "PavlnK and Road-

aa Olas Bridge
capital tSS.000,
BW River Sound

Ollnri, O.—Parkersburg Ohio Bridge
Ool. Balpre. reported incorporated to con-
•trvet and operate bridge over Ohio River
between Belpre and Parkersburg. Capi-
tal. $10,000.

Canton, O.—Bids reported desired until
Mar. S by County Commissioners for fur-
Blahlng solid round c.-i. culvert pipe, com-
posed of Northern grade iron and made in
t and 12-ft. lengths, t to 72-in.. incluslTe
diameter: also corrugated culvert pipe,
10 to It in.

Cleveland. O.—We are Informed tliat the
Otst advertisement for east section of
Clark Ave. Tiaduct, which stated that
bids would be received on Feb. 23, has
been reconsidered and the entire steel
uitatsu ucture advertised. New bids will
be opened March 2 by A. R. Callow,
Oomr. Purchase and Supplies, F. D.
Richards. Bridge Engr.

McArthur, O.—Bids desired until Mar.
t by County Commissioners for construct-
tss Lebanon Bridge, steel structure,
length of span Iti ft. between pier cen-
ters, 14-ft Doorway, creosote block floor:
also bids for concrete structure, 13-ft.
spaa. 14-ft. roadway. C. W. Brown, Co.
And.

Detroit, Mich.—Council Com. on Parks
and Boulevards and Bridges are reported
to be eonaidering issuing tl.200.000 bonds
for oonatrocUng bridge at Belle Isle.

#Oreenvllle, III.—Contract has been
awarded by State Highway Dept., Spring-
lleld. to Connor A Vkn Dusen, of Oreen-
Tllle. for constructing Mill Hill bridge In
Central Township, Bond County, at $5,000.

Mt. Morris, III.—Bids desired until Feb.
it at Town Hall. Mt. Morris, for con-
structing 2 reinforced concrete bridges in
Mt. Morris Township, known as Piei>er
and Znmdahl bridges, spans each 35 ft.,
roadways SO and If ft. Engineer's esti-
mate for Plcper Bridge $2,000 and Zura-
dshl Bridge il.4>0. Alex. Anderson Co.,
Supt. Highways. Polo.

Shawano, Wis.—Bids reported desired
until Feb. 2» by O. C. ftoUman, Co. Hlgh-
sray Comr., Shawano, for constructing a
to ft. skewed plate girder bridge over
Mill Creek. Town of Red Springs. M. W.
Torkelson. State Bridge Engr.. Madison.

^Audubon, la.—Contract awarded Feb.
i for about 4500 ft. corrugated culverts,
to Midland Metal Mfg. Co., at $4,71t. C.
D. Fordbeck, Co. Engr.

Winona. Minn.—Bids desired until Mar
I by Geo W. tlofman. City Recorder, for
eooatmcting an approach from the Wis-
consin side of the High Wagon Bridge
across the Mississippi River. The pro-
posed spproach will have a roadway 18 ft.
wide paved with brick, and a concrete
iMewalk S ft., a total length of approxi-
mately 1700 ft. Alternate bids will be
recelTOd for both steel and reinforced con-
crete structures. Probable coHt tlOO.OOO.
Ll P. Wolff, Engr., Oennania Life BIdg.,
8L PauL
Bids desired until Mar. 1 by Bd. Park

Comrs. (F. J. Bell. Secy.) for construct-
ing reinforced eoncretebark bridge on
parkway across LAke Winona, to have
clear span of 30 ft. and toul length of
70 ft., 24-ft. roadway paved with brick
and 2 «-ff. concrete walks. L. P. Wolff,
Engr., Oermanla Life BIdg., St. Paul.

I^Sallna, Kan.—Contract awarded Feb.
S by County Comrs. for constructing a
reinforced concrete bridge with sidewalks
across Smoky Hill River on Iron Ave. to
Concrete Conatr. Co Sharp BIdg., Kan-
sas City. Mo., at $28.(00. Other bids—
Stamey-Mackey Constr. Co.. Hutchinson,
Kan., $20,059: Heaney Constr. Co., E:nld,
Okla., $2S,I00: Missouri Valley Bridge ft
Iron Co., Leavenworth. $20.S23. Engi-
neers, Wilmarth * Zertw, Sallna.

^Central C'ty, Neb.^<;ontract awarded
Feb. 'J for bridge construction during
1915 to Contractors Constr. Co., of
Omaha.

Kearney, Neb. — Comrs. Buffalo and
Kearney Counties are considering con-
struclini; brldjte over Platte River, about
one mile south of Kearney.

North Platte, Neb.—Bids desired until
Mar. 17 at County Clerk's office. North

Platte, for constructing a bridKe across
North Platte River, about 2 miles east of

the Town of New Platte. Bids will be re-
ceived on following alternate designs:
Reinforced concrete bridge of the bal-
anced arch type, composd of two 60-ft.,

two S5-ft.. two TO-ft.. two 75-ft. and two
80-ft. archs, with 16 or 20 ft. roadway,
50 ft. skew with concrete piera and abut-
menta reating on wood piles. A high
truss steel bridge composed of five 135-ft.

skew spans, 16-ft. roadway, concrete
floor with concrete piers, resting on steel

tubes and concrete abutments resting on
steel and wooden piling. Bids will be re-
ceived on a yardage basis for making fills

and approaches, there being approxi-
mately 25.000 cu. yds. of fill and ;iOOO cu.
yds. surfacing. C. W. Yost. Co. Clk.

Grand Forks, N. O.—Bids desired until
Feb. 23 by W. H. Ale.\ander, City Aud.,
for rebuilding portion of bridge over Red
River of the North on DeMers Ave. J.

J. Smith. City Engr.

Tyndall, S. D.—Bids reported desired
by J. Maus, Co. Aud., until Mar. 2 for
constructing either concrete, steel or pile
bridges, also corrugated iron and metal
culverts for year 1916.

AOrange, Tex.—Contract for construct-
ing steel bridge over Intercoastal canal
near Orange has been awarded to Perry &
Bonner. L,ake Charles.

Rockport, Tex.—Construction of bridge
across Puerto Bay is contemplated by
county: cost about $25,000.

-AChehalls, Wash. — Contract awarded
Feb. 3 to Coats Bridge Co., Portland, Ore.,
for 2 steel bridges, 110 and 130 ft. spans,
riveted trusses, steel tubes filled with
concrete under the 130-ft. span and con-
crete abutments under the 110-ft. span.
J. D. Neville, Co. Engr.

Davenport, Wash.—About $162,000 is to
be spent in Lincoln County for road and
bridge improvements.

Ephrata, Wash.—Plans will be prepared
by E. H. Stradllng, County Engineer, for
constructing four 20-ft. concrete spans at
Ephrata; cost about $25,000.

La Conner, Wash.—Bids reported de-
sired until Mar. 2 by County Commission-
ers, Mt. Vernon, for constructing a 230-ft.
draw span, of steel construction, near La
Conner. Probable cost $25,000. Bower-
man & McCloy, Engrs., Mutual Life BIdg.,
."eattle.

Lynden, Wash.—Plans being prepared
by C. M. Adams, County Engineer, at
Belllngham, for constructing steel and
concrete bridge over Nooksaek River at
Lynden.

Spokane, ~ Wash,—See
Roadmaklng."

"Paving and

Long
Roads."

Beach, Cal.—See "Paving and

San Bernardino, Cal.—A bill Is now be-
fore California State Legislature provid-
ing for an appropriation of $25,000 toward
constructing bridge over Colorado River:
a similar amount has already been ap-
propriated by the U. S. Dept. of Interior,
Bureau of Indian Affairs, and likewise by
the State Legislature, State of Arizona.
The County of San Bernardino is now
endeavoring to reach an agreement with
the county of Los Angeles, whereby the
two counties shall agree to divide be-
tween them any further cost in excess of
$75,000. now appropriated. J. A. Sour-
wine, Co. Surveyor, San Bernardino, has
had charge of preliminary Investigation
and In a report to the State Engineer
recommends a steel arch type of con-
struction: the design calls for one main
span 590 ft. long, with two short approach
spans, each 120 ft. in length.

San Francisco, Cal.—Plans and specl-
flcations prepared by State Harbor Engi-
neer for concrete foot bridge at north
side of ferry building have been ap-
proved; cost about $50,000.

Watsonvllle. Cal.—About $20,000 bonds
have been sold for constructing concrete
bridge near here.

Toronto, Ont.—Contract for construct-
ing Rosedale section of Bloor St. Viaduct
has been awarded by Bd. Control Feb. 4 to
Dominion Bridge Co. at $298,555 for steel
construction, without lower deck. To be
steel arch span, 86 ft. wide. 580 ft. long.

PAVING AND ROADS.
Itemt Arranged Ctographictlly

Albany, N. Y.—The State Assembly on
Feb. 10 passed bill making available $10,-
000,000 for highway improvements.

Buffalo. N. Y.—Bids desired until Feb.
24 by Francis O. Ward, Comr Pub. Wks.,
for repaying Morgan, Farmer, Oermain
and Bridgeman Sts.

Little Falls, N, Y.—M. A. Leahy, City
Clk., writes it is proposed to pave Garden
and Monroe Sts. with bltullthic or asphalt
macadam on concrete base, concrete and
sandstone curb.

New Brighton, 8. I., N. Y.—Bids desired
until Feb. 23 by Chas. J. .McCormack,
Boro. Pres., for regulating, grading, pav-
ing with granilf block, and constructing
cement curb with steel nosinx on Cotton
St., requiring 1650 «q. yds. pavement, 5000
ft. sidewalk, ei" S'ecurltv t4.000

Bn.fnn MaM—Following are 4 lowest bids opened Feb. 9 by Commonwealth of
°°**°"' "*?f;,.,^°,'°m "If Park Comn ), 14 Beacon St., Boston, for surfacing and

Massachusetts (Metropolitan Park Comn.;^^^
Chelsea, $43,780. (b) Richmond

K^Hulson''Melro\e!'|46!8??;Tc^^as^ SonfierviUe, $48,743: (d) Rowe Contr.

Co., $51,077. (a) (b) (c) (d)

4,000 cu. yds. earth grading «0.40 $0.60 $0.40 $0.50

45,000 cu. yds. filling .••,••,• H 40 40 50
850 lin. ft. 10-in. v tr. pipe dra n 30 .40 .40 .50

800 Un. ft. 12-ln. vitr. ppe drain « .45 .50 .60

400 lin. n. 24-in. vitr. pipe drain 1.25 1.2d 1.50 2.00

26 catchbasins and manholes 60 .JU Ab M

lis !!;; n- crr^vifUfelTolT.-. ::::::::::::::::::::::: oS iM \:\o \fo

3.000 cS: l^s'Toam to b'e furnished by contractor 1.00 1.00 1.25 1.20

11,000 sq. yds. roadway surfacing 49 .55 .60 .60

3.200 sq. yds. walk surfacing -30 .40 .35 .35

750 cu. yds. stone masonry t)"" »"" <i-0« 600

New York, N. Y--Bids .desired until

Feb 24 by R. A. C. Smith, Comr. of

Docks, for Contr 1448—Furnishing ma-
terial and repairing asphalt Pavement on

marginal street and piers, North, l-ast anp
Hariem Rivers, Boro. Manhattan, togetljer

with all work Incidental thereto. Security

$8,000. , „
Bids desired until Feb. 26 by Marcus M.

Marks, Pres. Boro. Manhattan, for regu-

lating and paving with granite block on a
concrete foundation W. 156th St., requir-

ing 1630 sq. yd. pavement, 1000 sq. ft. new
nagging, etc.; laying sidewalks on 2d

Ave., requiring 10.900 sq. ft. concrete side-

walk, etc.; furnishing and delivering 6000

cu. yd. paving gravel and 7000 cu. yd.

sand, 2500 cu. yd. concrete gravel and
5000 cu. yd. asphaltlc wearing surface

sand.

Watertown, N. Y.—Bids desired until

Mar. 5 by Bd. Pub. Wks. for constructing
creosoted wood block pavement on a con-

crete base and vitr. block pavement on
a concrete base In northerly half of Pub-
lic Square and in Mill St. E. W. Sayles,

City Engr.

Bayonne, N. J.—The City Council has
appropriated $75,000 bonds for street im-
provements.

East Orange, N. J.—Bids desired until

Feb. 22 by Lincoln E. Rowley, City Clk.,

for furnishing and applying 255,000 gals.

or any part thereof, of non-asphaltic road
oil to the streets of this city.

Jersey City, N. J,—Bids desired until
Feb. 24 by County Boulevard Comrs.
(John C. Sweeney, Clk.) for furnishing
for the fiscal year ending Nov. 30. UIKi.

50,000 gal. asphaltlc road oil, 100,000 gal.

asphaltlc road binder, 1300 yd. %-ln., 200
yd. 1%-ln. crushed stone, 4500 yd. crushed
stone, size screenings, etc.

Jersey City, N, J.—Bids desired until
Feb. 25 by City Commissioners for paving
with brick High St. from Summit to
Baldwin Aves.

Mount Holly, N. J.—Bids desired until
Mar. 1 by Bd. Chosen Freeholders, Mount
Holly, for resurfacing several stone roads
in the county, advertised in Engineering
Record. J as. Logan, Co. Engr.; Harry
Hawkins, Jr., Clk. of Bd.

New Brunswick, N. J.—Bids desired by
City Council until Mar. 22 for grading and
curbing several streets. Fred C. Schnei-
der, City Engr.

Greenville, Pa,—J. M. Kittle, Boro.
Secy., writes contract for paving College
and Columbia Aves. (bids opened Feb.
8) awarded Feb. 15 to Wm. Mclntyre &
Sons, of Sharon, Pa. Work includes the
following: Grading, paving and curbing
College Ave., 2500 ft., width 26 ft.; also
Columbia Ave., 1293 ft., width 26 ft., ce-
ment curb and gutter, pitili till, 5-iii. con-
crete base of slag and sand; brick to be
medal, D-block made by Deckman-Duty
Co.

Haverford, Pa.—Comrs. Haverford Town-
ship have appropriated $19,000 for road
and bridge improvements,

Hazleton, Pa.—See "Sewerage and Sew-
age Disposal."

Pittsburgh, Pa.—Bids de.sired until Mar.
2 by Roht. Swan. Dir. Dept. Pub. Wks.,
at office of City Comptroller, for grading,
paving and curbing W. Liberty Ave., and
constructing a storm sewer for drainage
thereof, advertised In Engineering Record.

Reamstown, Pa.—Rids desired until
Mar. 6 by Bd. Road Superv. of East Co-
callco Township (Geo. J. Root, Secy.) for
a mounted rock crusher, jaw type, with
16 or 20-ft. elevator with connections for
operating screen attacherl to bin. Crusher
to have capacity of approximately 10 to
15 tons per hour. Bids desired for
crusher and bin combined or separately.

Baltimore, Md.—We are Informed that
following are successful bidders on con-
tract for paving recently opened by City
Paving Comn. (R. Keith Compton, Chmn.
and Consulting Kngr.): Contract 102, M.
O'Herron & Sons. Inc., 843 N. Howard St
$52,709; Contracts 103, 104 and 105. to Bal-
timore Asphalt Block & Tile Co., Balti-
more, $149,939, $115,930 ant" $89,988, re-
spectively: Contracts 107 and 109. Ameri-
can Paving & Contr. Co., Baltimore, $32.-
841 and $!;3,299, respectively.
Following are lowest bids opened Feb.

3 by City Paving Com. for paving: Con-
tracts 106, about 4700 sq. yds. vitr block
and Contract 108, about 4200 sq. yds new
granite block and 14,000 sq. yds. granite
block repaying. Slack & Slack: Contract
107, about 7700 sq. yds. slieet asphalt
6470 sq. yds. granite block and 700 sq.
yds. vitr. block, and Contract 109. about
14.500 sq. yds. sheet asphalt, 5850 sq. yds

vitr. block and 3320 sq. yds. granite block,
American Paving & Contr. Co. ; Contract
110, P. Flanagan & Son, and Contract
111, Geo. Long Contr. Co.

Norfolk, Va.—State Legislature passed
bill authorizing Norfolk County to issue
$200,000 bonds for road Improvements.

Petersburg, Va.—Bids desired until Feb.
23 by Finance Com. for $100,000 Colored
School bonds and $80,000 street roadway
bonds. G. B. Gill, City Aud.

Richmond, Va. — Contract awarded
Feb. 1 by State Highway Comr. G. P.
Coleman, Richmond, for constructing 4V4
miles gravel road between city limits and
Chlckahomlny Bridge. In Henrico Coun-
ty, to M. B. Morris, of Richmond.

South Boston, Va.—See "Water Works."

Parkersburg, W. Va.—Citizens voted to
issue $200,000 bonds for pavements.

Greensboro, N. C.—Bids desired until
Mar. 3 by T. J. Murphy, Mayor, for $100.-
000 bonds, Issued for paving streets and
other improvements.

Lumberton, N. C.—Bids desired until
Feb. 25 by G. T. Page, Treasurer, for
$35,000 street improvement bonds, adver-
tised in Engineering Record.

Mocksvllle, N. C.—About $35,000 Davie
Road bonds have been sold by Comrs.

Sanford, N. C.—Bids desired until Mar.
2 by J. M. Harrington. Secy. Highway
Comn.. for $100,000 bonds Issued for the
puiTiose of improving highways in this
county.

Greenville, S. C—County Comrs. con-
template spending about $500,000 for road
improvements according to reports.

Dublin, Ga,—See "Street Cleaning and
Garbage Disposal."

Clearwater, Fla.—Jos. N. Drew, City
Engr., writes that date of opening of bids
for paving Ft. Harrison and Drew Aves.,
about 20,000 sq. yd. brick on sand foun-
dation, has been postponed from Feb. 17

to about Mar. 15. Cost about $41,000.

Tavares, Fla.—H. H. Duncan, Clk. Co.
Comrs., writes contract will probably be
let In March for 200 miles of hard sur-
faced roads, sand asphalt, rock asphalt.
clay and shell.

Clarksdale, Miss,—Bids desired by
County Supervisors until Mar. 3 for 3H
miles of gravel road from Clarksdale to
Big Creek. J. R. Shidler, Co. Engr.
Bids desired by City Clerk until Mar. t

for 3 miles of gravel streets.

Kentucky.—To date 37 out of 120 coun-
ties have applied for state aid in building
roads. No application will be received
after Mar. 15. The state of Kentucky will

give about $750,000 to several counties this

year. R. C. Terry, State Highway Comr.,
Frankfort.

Pinevllle, Ky,—W, C. Bingham, Co.
Clk., writes citizens voted Feb. 13 to Issue

$250,000 bonds for macadam roads; 2

bridges also contemplated. Engineers,
Bailey & Culton, of Pineville.

Bethesda, O.—H. L. Maddock, Trust
BIdg., Newark, O., has been engaged to

prepare plans and specifications and
superintend construction for aliout 2 miles
of street paving in the village of Bethesda.
Contract will be let as soon .-xs necessary
legislation is enacted.

Cleveland, O.—Bids desired until Feb. 24

by Commissioner Purchases and Supplies
for paving portions of Elmarge Rd. S. E.,

Dickens Ave. S. E.. E. 121st, E. 128th, E.
131st and a number of other streets.

Bids desired until Mar. 10 by County
Comrs. (E. G. Krause, Clk.) for improv-
ing Washington-State St. road. W. A.

Stinchcomb, Co. Surveyor,

Columbus, O,—Bids desired until Mar.
2 bv Director Pub. Service (Paul B.

Kem"per, Clk.) for sundry materials for

street and sewer repair, to include 1.350

tons asphalt (lake) sand, 120 tons refined

asphalt, 200 tons limestone dust, 7000 gal.

resldum, 200,000 old-style 3t4-ln. x 4-in x

9-in. street paving block. 50.000 new-style,

standard size street paving block, 2»0

tons 3'/4-ln. No. 1 granite cubes, 350 tons

paving pitch, 8000 tons macadam, nOCiO

tons dust or screenings. 45,000 gal. asphalt
road oil, 30.000 gal. bituminous road oil.

60,000 gal. bituminous material for sur-

face treatment, 100.000 sewer brick, 4200

lin. ft. 4 to 24-in. vitr. sewer pipe, 400 blJl.

Portland cement, manhole and catch basin
castings, etc.

Dayton, O.—County Comrs. have voted
to construct 10 miles county roads.

%l:.mi martetl tlint give the namet of parlies awarded contracts.
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Mansfield, O.—Bids desired until Mar. Alton. III.—The Board of Local Improv. ^Marshall, Tex.—Contract for paving
16 by County Auditor for grading ana has ready for public hearing plans and IS. Austin St. has been awarded to Bert
macadamizing a portion of new State specifications for 5% miles of street pav- Han Constr. Co., Dallas, at $17,356.
road, Franklin and Jackson townships, mg with combination concrete curb and . „„u-i -r ^ . » . i

about 4.38 miles in length. C. L. Bush«y, gutter in Dist. 2, in which the Western ,

*McKlnney, Tex.—Contract for paving
Co Ener "== ^ •" Military Academy and Shurtleft College m Improv. Dist. No. 2 (bids opened Feb.

are located. Pavement will have a 4-in. 3) has been awarded to Kaw Paving Co.,
Mt. Gllead, O.—Bids desired until Mar. concrete base, and Alton brick will prob- Topeka, Kan., at following bid: 4698.8 cu.

15 by County Comrs. for furnishing ma- ablv be used. J. E. Schwaab, City Engr. Vds- class A excav., 35 cts. ; 375.5 cu. yds.
terial and constructing 2 macadamized class A excav. (in car tracks), 50 cts.;
roads, one Benton Rd., South Bloomfleld Illinois.—Bids desired until Feb. 23 by 14,822 lin. ft. combined curb and gutter.
Township, about 3 6-10 miles and Black- State Highway Comn., Springfield (Wm. '•^ cts.; 77 ft. curb and gutter, 20 cts.;
bird Rd., Gilead and Harmony townships, W. Marr, Ch.. Engr.), for constructing 'i'48 ft. curb. 33 cts.; 528 lin. ft. curb reset,
jibout 7 miles. C. O. Higgins, Co. Aud. State roads as follows (all cement to he 1^ cts.; 1826 lin. ft. gutter, 30 cts.; 856 lin.

._,. ,„j rt_o ^ 1^ TT 1, r.1* furnished by the State): Cook County, ft- armor radial curb and gutter, 66 cts.;
•Oakwood, O.—Geo. E. Kelley City ggct. G, Route 3, concrete type, approxi- 2076 sq. ft. cement sidewalks, 11 cts.; 6

Clk., writes contract was awarded Feb. ^^te length 12,957 ft., estimated cost $34,- sq. ft. curb and gutter inlets, $25; 310 lin.
1 for furnishing material and grading 471- Madison County, Sect. A, Routes 1 ». storm sewer, 15 in., 90 cts.; 22,100 sq.
and paving Farhill, Harman and Oak- ^nd 11, brick type, approximate length yds- asphaltic concrete pavement on 5-ln.
wood Aves. to Biglen Bros., of Middle- 9000 ft., estimated cost $33,367- Winne- concrete foundation (Texaco), $1.56; to-
">'"" bago County, Sect. B, Route 11,' concrete '*'• $55,720. Chas. Schultz, City Engr.
Ottawa, O.—Bids reported desired until *??«• approximate length 6200 ft., $18,- pecos, Tex.—W E Wood County Clk

Feb. 24 by E. McGaharan Co. And., for 583; Winnebago County Sect A, Route w,«es ^ii* desired untn Mar. 8 for'^abou
macadamizing 2 miles road.

Itxn fT tA^R^^^whifFSfJ^n^f^^tJ^Sf^}" «5 miles grading and about 30 miles
Palnesvllle, O.-Bids desired until Feb. B, VoVte* l' concTetf?ypl^appr?iimat*e ^.;avel surface road. Probable cost re-

24 by Martin A. Tuttle, Dir. Pub. Service, length 4400 ft., estimated cost $8,816;
''""^'^ ^° "^ »»u,uuu.

for furnishing material and improving Whiteside County, Sect. C, Route 1, con- Belllngham, Wash. — Board County
Liberty St. by grading, draining, curbing crete type, approximate length 2000 ft.. Commissioners will open bids about Mar.and paving with brick on a concrete foun- estimated cost $4,152; Alexander County, 8 for paving with 2-course concrete
dati9n. with asphalt or other material, re- Sect. A, Route 1, gravel type, approxi- Northeast Diagnola Rd.; probable cost,
quiring approximately 10,832 cu. yds. ex- mate length 5100 ft., estimated cost $5,- $20 000

?n^nS'?."' }J'*^^
sq. yds. pavement an^ 992. (No material to be furnished by AChehalls Wash — Contract awarded

10,822 lin. ft. stone curb and headers. State on the Alexander County contract). Fe*^ 1 by Cou!^y cbmrs. for constru^cting
Sandusky, O.-Bids desired until Mar. Shebovaan Wis —Rids desired until ^ '""*' concrete highway and about 1 mile

1 by Director Pub. .Service (E. C. Wag- Feb 26 bv Bd Pub Wks (C TT Bolev ™="' *" '^e Two Miracle Cor., Kallspell,
ner, Clk.) for furnishing necessary chmn ) for furnishine mateHal eradinr ^°"'- ^t $13,600. J. D. Neville, Co.

Itrle^tfdurini t'Se'^eartsT,""
'""' ''''^^ an^^paVing"^ 4uh" concfet? n'"??,' sffrZ ^ngr., Chehalis.

siiecLs uunng ine year laiD. Pennsylvania to Grant Aves., requiring Davenport. Wash.—Bids reported de-
Upper Sandusky, O.—Bids desired until approximately 14,645 sq. yds. paving and sired until Mar, 12 for constructing 12

Feb. 26 by Jay Marguerat, Co. Aud., for 6^05 lin. ft. combined curb and gutter. miles of highway. G. G. Harvey, Co.

lm^rov^mfj^^'^%^n'^^^S''^^°'^^^\'^^^S''^ Wisconsln.-Plans being prepared and ^-"^
improvement No. 50, 3% miles in length. „ re practically ready for the*^ following Ephrata. Wash—Surveys have been
Zanesville, O.—Bids desired Feb. 23 for improvements under the State Aid Law completed by E. H. Stradling, Coun-

paving with brick Blue and Maple Aves. »' the State of Wisconsin (A. R. Hirst, ty Engineer, for constructing 8 miles
and Adamsville Rd. J. S. Dennis, City i'tate Highway Engr., Madison)

:

Connell Cut Off; cost $20,000. Plans to be
Engr. Dane County, Village of Mt. Horeb, prepared for constructing 2 miles Soap

, ^ „., paving Main, First, 2d and 4th Sts. with Lake Sidling Rd.; cost $10,000.Angola, Ind.—Bids desired until Mar. concrete, curb to curb, total of 19,300 sq.
10 by Roy Hirst, City Clk., for curbing yd.; also 7452 lin. ft. curb and gutter; Port Townsend. Wash.—Plans have
and paving E Maumee St., about 8400 sq. cost, $26,000. Bids will be called for about been approved by County Comrs. for
yd., advertised in Engineering Record, the last week in February by the County grading and graveling 3% miler Perma-
Clark F. Powers, City Engr. Highway Comr. and village named. T. nent Highway No. 2 A; cost about

inHi,.,, r!i.i„ J J 1, /-, . „ G- Lingard, Village Pres. $15,000.

missioners—f^l L'ict"'* .-''^ County Coni- Wood County. Village of Biron, paving Plans being prepared by G. D. Bd-
w|! constructing roads as fol- uiver St. with 9 ft. concrete, total of 7000 wards. County Engineer, for grading and

iintii iwo,. 1. sq. yd. Bids will be called for by County gravelling 6 miles road on west side Dis-

Grepncattlo m»^=,i=,r, ^^^^ r.,
Highway Comr. This last mentioned covery Bay; cost about $20,000.

yreencastle, macadam roads in Clover- niece of concrete to lie bordered with ^U.da e, Greencastle and Washington town- ft stone shSutdIrs cost $9 000 Prosser, Wash.-Following 3 lowest
ships. C. L. Airhart, Co. Aud.

snouiaers, cost, »9,oou.
^,^g upened Feb. 2 by L. L. Lynn, County

Mt. Vernon, gravel roads in Marrs, Mason City, la.—City Clerk writes bids Auditor, for constructing Permanent
Harmony and Robb townships. Jos. R. desired until 10 a. m. Feb. 24 for about Highway No. 4. Kennewick-Flnlev Rd.:
Haines, Co. Aud. 59 blocks paving with asphalt, concrete Saulsberry & Nelson. Prosser, $17,193;
Portland, 2 gravel and 2 crushed stone and brick Wilson & Co., Jacox Bldg., Walla Walla,

roads. John Bonifas, Co. Aud Wash.. $17,681. and W. A. Morain, Kenne-
Until Mar. 2: St. Paul, Minn.—City Council contem- wick. Wash., $18,419.
Sullivan, gravel roads in Turman. Had- Plates paving S. Wabasha and E. 6th _ , . ,., u ™ t ,

don and Gill townships. W S Blacknell «ts. and Lexington Ave.; cost, $238,000. ^ Ralston, Wash.—Plans being prepared
Co Aud ' "iv-iv"*!!!, by O. J. De Spain, County Engineer
Bloomfleld macnrtnm rno/io (r. T.w^- Holton, Kan.—Bids desired until Feb. Ritzville, for constructing concrete road

son WashinVtSf Stockton P^HRjhr/,ri ^6 by C. E. Mitchell. City Clk., for fur- between Washtuckle and Ralston; cost
townships 6 in all Geo F K?,^S r^ nishing material and paving portions of about $40,000.lownsmps, t> in all. Geo. E. Kidd, Co. New York and Pennsylvania Aves., 4th „.„,.„, ., .„ .

T?', r , , and 5th Sts Bids desired for vitr nav- Seatt e, Wash.—Plans and speclncations

B SwlfT'Co Tud"
^""^ "''""°^'''- ^- ^ng block, vertfcal fiber pavfngW^^^^^ have been filed by A, H. Dimock, City

Decatur 6 marpTiam rr^pHs T XT T, ,,.
asphaltlc concrete pavement. Worleyfe Engineer, for paving with asphalt Mill St.

;

zell Co Aud ^- "• ^'^"' Black, Engrs., Reliance Bldg., Kansai cost $53,000 „.,„„„„
ii',.iir.?", "•.

.= . , , City, Mo. lowest bid opened by Bd. Pub. Wks.
Princeton, stone roads in Jackson and nn«=.t c=,ii. m„„* mn^ r.^r.^..t^A a^ ^eh. 5 for paving with asphalt 31st Ave.Columbia townships. W. T. Roberts, Co. ^,

Great_^ Fa,^,^Mont.-B^S -Pon^ed.^de- «";.<h has been submitted by T R. Ellis.

Until Mar. 8: _, . _ City Clk for maintaining boulevards in
^^^^^^nV'l'ct^ 'awtr^ded ^fI"'"*' for con-

»„^^'^^V ^i^^f^ ''"'?^ '" Jefferson. Butler ""i^po' tract nwnrrt;,i Ta„ iq f„, non structing Mercer Island Rd. to Ferch &and Washington townships. Frank K *t-ontract awarded Jan. 19 for con- p-ooq wSnrv Tilde- Spnttv at «1R rqi f
McElheny, Co. Aud.

^ structing sidewalks during 1915 to Fred, w Allen Denutv Co EngrSaner, of Butte, at $5,199. W. H. Har- ' ^"^"' uePuty 1.0. id,ngr.

I *'^ll'''93p
City, Ind.—Contract for pav- rison. City Clk. Shelton, Wash.—A. L. Ward. County

ing 8tn, fir and I^eiton Sts. has been -,. ^ .. . «.

,

, . , Eneineer has been directed to nrenare
awarded by Bd. Pub. Wks. to W B Townsend, Mont,—Bids reported desired esttaates for constructing concrete road
Hutchinson at $1.11 per sq. yd. ""»' Mar. 1 by County Commissioners for from Shelton north for 1 mUe and for

r, ....-, ! constructing several highways and irriga- I^ad^ ^„,tth from %heUon- cost ah^^Detroit, Mich.—Paving of Kirby and tion ditches. l^snnn
Shelton, cost about

Melrose Aves. and 12th St. is contem- „ _ $18,000.

plated by city; cost $32,000. n„?fi^*'"t?,"'.,^'"*-^^'^l 5'*7 Council is re- Spokane. Wash.—About $206,000 Is to

wH^l'e-s^brd^'^drsPref ii'^?lTT'S''1;,^'Feb^"^3 ™ ^or ^^.trllA'Z'r'^.el^.Z-'
^^°"^

;;Lft-.S'ac'a''d'-a;?.''"p=i"nf iid%S%rf^;

SiHESS"^^^'-^'-™'- ^^O^o';r\on^<r/'f^*^'stTle''tlSl,*^re^men\r
constructing concrete bridge,

leriai ana paving brick. '^
Tacoma, Wash.—City Council voted to

Grand Rapids, Mich.—See "Seweraee Corslcana, Tex.—Bids reported desired pave with asphalt Pacific Ave.; cost
and Sewage Disposal." until Feb. 23 by J. A. Harper, City Secy., $45,000.

Oulnrv Mirh _4hr,„t f>i nnn i„ . .,
'c Paving portions Of W. 2d, E. 5th and „ „,^ ^ , . i.-j .3 t^ v,

spent fo^'DavemT^Vshvpffv'" ^ *° ^^ ^^- ^"^ ^^^s. Separate bids desired for ^
Bay City, Ore.—Lowest bid opened Feb

spent tor pavements by city. hltulithic, brick, asphalt macadam, as- * for Paving streets in business district

• Royal Oak, Mich.—We are informed P'^alt concrete and rock asphalt pave- S"bmitted by P. A Sandberg, 407 Stanton
that under date of .<eb 15 contract has "«"' concrete gutters, concrete curbs Ave., Portland, at $33,363. J. C. McCIure,
been finally awarded for constructing 414 and combination gutters. C'ty Recorder.
miles concerte road on Woodward Ave. to Denton, Tex —See "Water Works" Salem, Ore.—Bids will be received dur-
the Andrews Asphalt Paving Co., of

' water worKS.
ing first week in March for constructing

Hamilton, on bids opened Jan. 23. -(tGreenvllle. Tex. — Contract for con- Columbia River Highway in Hood River
Ea«t Mnrin. Ill ni/i= ,i„„i J .1,

structing 40 miles concrete roads radiating County; cost $50,000. H. M. Bowlby, State
Feb 24 hv Bd V.^7^? ^mnl**^

'^1'' ""'" ?"* "' Greenville has been awarded by Hishwav Engineer.
structing about 1900 sn l^^^?hJjt'',.^Z1' S""' County to Roach-Mannigan Paving State Legislature has approved plan to

ment advpr^Uprt n pV,if,;Jilw°nP^^®r S°-
and B. L. Waggoman & Co.. both of raise funds, $450,000, this year to con-ment, advertised in Engineering Record. Ft. Worth, at $400,000. struct state roads.

arB7n'h*p'"*/mnr^p]"'-,li?ti? ^1}.^ °' Streets Longvlew, Tex.—Election to vote on -A-Callfornla. — Contract awarded by
bv ckv- roSI'^phm.t «V nnn

'^'^ pavements l.ssue of $300,000 bonds for road improve- State Highway Comn.. Forum Bldg.. Sac-oy ciiy, cost about ?J5,000. ments is contemplated. ramento, for constructing state highway
In Butte County (between Nelson and

•Ottumwa, la.-John T Brady City Engr.. writes following are bids opened Feb. j^^'k "i' (forHli'' Ne°w'call Bldg "^San p'ranl
nJ^t1J'^tV"?<^^t^

,?'^"''a? Paving & Constr. Co.. Kansas City Mo., $42,310 (awarded Hsco (^1 at $70 042 bids opened Feb
B^Cnk oVt,m^wa''?4V'??4*J!'\?'^5 ?'??'''

"-'"i'
I'«^avenworth, Kan.,' $42,950; (c) J. C. i^un it prices in Engineering'^ Record ofBiunk, ottumwa. $4,-,, 274; (d) Keokuk Quarry & Constr. Co.. Keokuk, $45,418. peb. 13.

27,142 sq, yds. 1-course brick, 3^4 x 4 x 8',^ in., cement ^ "*
Long Beach, Cal.—Bids reported de-

fined, laid on old brick and stone foundation $1.39 $1.44 $1.44 $1.49 sired until Feb. 24 by Bd. Pub. Wks.,
to 1.47 Harry B. Riley. Secy., for paving with

12.022 sq. yds. repairing bottom course 25 .20 .25 .27 asphaltic cement and broken stone base
to .50 and asphaltic wearing surface 2 alleys;

136 cu. yds, repairs on macadam foundation 2.90 2 25 4.00 3.25 also cement sidewalks on Newport Ave.,
202 cu. yds. haul and dump sand, brick, etc 45 .60 .50 .45 15th and several other streets: also im-
27,182 cu. .yds. overhaul 015 .015 .02 .015 proving Anaheim St., between Daisy Ave.
6 X 20 in, Portland cement curb, per lin. ft 4() J,n .50 .60 and west City Limits. Work consists of
1.054 lin. ft. redress, relay and reset old curb IS .25 .20 .25 grading and paving with asphalt, 6 in.

to 30 concrete base (25 ft. wide), construction
519 Iln. ft. 6 X 20 In. Portland cement curved curb, with 3'/4 of Bridge No. 1. 60 ft. long; No. 2, 12 ft.

X % In. armored iron 68 .54 .90 .74 long; No. 3. 24 ft. long; No. 4, 36 ft. long:
355 lin. ft. 4 X 12 in. Portland cement header curb 40 .20 .30 40 No. 5, 12 ft, long; No. 6. 12 ft. long, to-

Itltrins marked tlint gizr the names of parties awarded contracts.

gether with wing walls, abutments, bulk-
heads, approaches, etc. All bridges to
be 24 ft. wide.

•Los Angeles, Cal.—Contract for con-
structing concrete culverts macadam
pavements In Road Dist. No. 42, between
Burbank and Hollywood, has been
awarded to Chas. T. Salata. 1544 Sd St..

Santa Monica, at $23,455.
•Contract for improving E. 7th St..

from Broadway to Railroad Ave., In Wil-
mington Dist., has been awarded to Falr-
child-Gilmore. Wilton Co. by Bd. Pub.
Wks. at $129,368.
•Contract for paving with asphalt E-

7th St., Wilmington, has been awardfid by
Bd. Public Wks. to Fairchild-Gilmore-
Wilton Co., Pacific Electric Bldg., at
$129,368.

•Manhattan Beach. Cal.—Contract
awarded Jan. 27 for constructing speed-
way. 5-in. concrete base, oil and screen-
ing wearing surface, to Crown Contract
Co., Ocean Park, at 13 cts, per ft.;

total, $17,215. Other bids: E. Schilling,
Burbank, $18,490; J. D. Kneen. Santa
Monica, $19,715, and Chas. T. Salata,
Santa Monica, $20,372. M. M. Murray,
City Engr.

•Portervllle, Cal.—Irwin H. Althouse.
City Engr.. writes that contract for grad-
ing and paving 33 blocks, about 472,750
sq, ft., asphalt pavt. V/i In. on 5-in con-
crete base awarded to Federal Constr.
Co.. San Francisco, at 12.83 cts. per sq.
ft. and 600 lin. ft. curb. 60 cts. per ft.

Redlands, Cal.—About $1,760,000 bonds
for constructing highways have been
sold.

Stockton, Cal.—Bids desired until Mar.
2 by Eugene D. Graham. Clk. County Bd.
Superv., Stockton, for furnishing and
operating a fully equipped ditcher or
dredger, either float or skid type, for
construction of a grade for I. L. Borden
Rd., said grade to be constructed from
levee on left bank of Middle River to
levee along right bank of Old River, ap-
proximately 4V4 miles.
Bids reported desired until Mar. 2 by

County Bd. Supervisors for Improving
about 5 miles of the Upper Sacramento
River Rd.

Pocatello, Idaho.—City Council is con-
sidering grading and paving In Local
Improvement Dist. No. 12; cost about
$50,000,

Dorval, Que.—The Provincial Road
Oept. at Quebec will pr6bably in April
let contract for paving the main road at
Dorval with bituminous macadam, about
30,000 sq. yd., with 16,600 lin. ft. curb,
stone or concrete. T. Sullivan, Asst.
Secy., Dorval.

Hamilton, Ont.—See "Water Works."

Medicine Hat. Alta.—Bids desired by
Public Works Com. until Feb. 25 for pav-
ing Finlay Bridge over Saskatchewan
River.

Vancouver, B. C.—County contemplates
constructing 10 miles gravel roads from
end of Paciflc Highway hard surface to
La Center: cost about $80,000.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographically

Lockport, N. Y.—Council reported to be
considering instruction of a garbage dis-
posal plant, to cost $10,000 to $20,000. John
R. Earl, Mayor.

Dublin, Ga.—An election will probably
soon be held to vote on issue of $75,000
bonds for erecting a cold storage plant,
garbage disposal plant, curb streets, for
new schools, and other purposes.

Alliance, O.—Bd. of Health is reported
to be considering constructing garbage
disposal plant.

Dayton, O.—Bids desired by Fowler S.
Smith. City Purchasing Agent, until 12
o'clock noon, Feb. 26, for furnishing
equipment for garbage disposal plant;
plans on flle for reference, at New York
office of Engineering Record.

Ft. Worth, Tex.—See "Sewerage and
Sewage Disposal."

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Docks, Wharves, Etc.—Buffalo, N. Y.—
The Squaw Island Development Corp. re-
ported formed with a capital of $100,000
to purchase, develop and improve Squaw
Island lands in Niagara River within city
limits of Buffalo, including building of
docks, wharves, bulkheads and drydocks,
connecting island with ship canal in

Black Rock harbor: also constructing
switches and roadways connecting with
the International Bridge and the con-
struction of warehouses, grain elevators,
mills, factories, shops, etc. Incorporators
said to include Daniel E. Knowlton, Buf-
falo, and David H. Burrell, Little Falls.

Pier—New York, N. Y.—Bids desired
until Mar. 1 by R. A. C. Smith. Comr.
Docks, for Contr, 1401, Class 1—For fur-
nishing material and constructing new
pier at foot of W. 46th St., Boro. Manhat-
tan. Security $120,000.
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Hydro- El«ctiic Plant — Seneca Falla.
N. Y.—U. G. Bamca, of Albany, is «nsl-
neer for Senccm FaJla Power Cor., which is

about to be Incorporated, for conslrucUon
of a hydro-dectrtc power plant at Seneca
FUla. capable of developlns <&00 10-hour
hp. Emeat G. GouM. of Seneca Falls, la

attorney for compan)'.

*Dock—Troy. N. Y.—Contract reported
awarded by the Troy Gaa Co. to Great
Lakes Ondsc * Dock Co.. Albany, for
constractiOB o( a >S*-rt. dock at Smith
Ave.: com *M.M9.

*Seawall — Allenhurst, N. J.—Contract
awarded Feb. IJ for conatructins concrete
seawall to J. W. Brooka. ct Ocean Grove.
at ni.K7. Other bids: JesM A. How-
land. Sea Brlcht. tlS.3«0: John W. HeUer.
Newark. tlS.tOO: J. C. Lyons. New Tork.
112.41}. Chas. K. Sarace. Boro. Clk.

Fish Wharves— Washington, O. C—
Bids were opened by (he Comrs. D. C.
(O. P. Newman. Chnin.; Feb. U for re-
constructing fish wharres on Potomac
Kiver front, and bids were received on 3

dlfTerent propositions. W. D. Murray &
Co.. Inc. Norfolk. Va., bid low for the
tirst 2 propccitlons: Wnarvea with rein-
forced concrete decks, supported by lim-
ber pile bents, at Ul.SM. or If supported
by concrete arch walls, at $21.7)1. and
Lioraey * Miller Co., Washington. D. C,
bid lowest on Proposition S. at 139.000 for
reinforced concrete decks, supported on
concrete piles, according to their own de-
slcn.

^Breakwater—Wilmington. N. C.—Con-
tract was awarded Feb. 9 at the office of
the Chief of Kngrs.. Waahington. D. C,
for constructing breakwater, Including
Khore connection, at Cape Lookout. N. C
to D. L. Taylor * Co.. of Medina. N. T.. at
rt total of tI.07I,I&> (bids for this norl<
were opened Jan. i bv MaJ. H. W. Sticlcle.

rorps Engrs., l". S. A.. Wilmington). For
all bids received see Engineering Record
of Jan. IC.

Dredging—Cliarteston, S. C.—Bids de-
sired ontirMar. IS by MaJ. G. A. Toung-
berc Corps Engrs.. U. S. A.. Charleston,
for dredging In Anhley River. S.- C. ad-
vertised in Engineering Record.

^Grading. Etc. Terminal — Savannah,
Ga.—Contract for filling in. raising ami
grading land for new $1,000,000 terminal
reported awarded by the Ocean Steamship
Co. to the J W. Fttxgerald Co.. of Savan-
nah, at about $10,000. The new terminal
is Immediately west of the present
wharves. The concrete work of the new
whanes Is well under way.

Drainage—Jacksonville. Fla.—The Trus-
tees of Upper St. Johns River Drainage
tjiat., controlling an area of some 2S5,0O0
acres of buid In Florida, at a meeting in
office of P. A. Vans Agtiew. attorney for
the board at Jacksonville, elected Isham
ftandolph. of Chicago. Ill . as engineer: he
will b^in a aeries of surveys to locate
lines of canala and drainage ditches. The
tax of 17 cts. per acre levied for this work
will raise a sum of approzimstely $40,000,
and. after all Is ready, the main work
will be financed through other means.
Headqaarters of board will be at Cocoa.
Fla.

Drainage Bonds—Aahland, Miss.—^Press
reports state bids desired until Feb. 27 by
<'oonty Drainage Comrs. for $23,000 Tip-
Pin River Drainage Dist. bonds.

-^Levac—Oraanvllle, Miss.—Contract re-
ported awarded by the Mississippi Levee
Comrs. to Burt. Bond A McMurrav for
levee enlargement. Including Carolina en-
largement and banquette. Valewood en-
largement and Shiloh new levee, aggregat-
ing 433.000 cu. yds at lS.4g cts. per cii. yd.

Drainage—Crowley, La.—Citizens of Es-
therwooo and Morse, in Arcadia Parish,
arc reported to have voted to issue $38,-
400 bonds for a drainage system.

Dam—Harrisonburg, La.—-Following are
reported to be the bids opened Feb. 5 by
MaJ. J. R Slattery. Corps Engrs.. U. 8. A.,
Vlcksbnrg. Miss., for building Dam No. 2,

a lockmaster's dwelling, etc., on Ouachita
River at Harrisonburg, La.: Midland
Bridge Co.. Kansas City, Mo.. $182,434.
Blodgett Constr Co.. Kansas City. Mo.,
t20l.>iM: Miller Eng Co.. Little Kodc, Ark.,
iI13.SM: Geo. C. Hodgeson, Dayton, O.,
$1<9,1«2.

Drainage—Westover, La,^-Bida desired
until Feb. 23 by Bayou Nolan Drainage
Dlst. ID. V. Easton, Secy., Westover) for
construr-ting drainage canal and widen
and deepen Bayou AUegator. Estimated
yardage, 133,000.

'*Lock and Dam—Maysvllle. Ky.—Con-
tract awarded to Bates A Rogers Constr.
Co., Chicago, III., for constructing lock
and dam No. 33. Ohio River. n«ar Mays-
vllle. Ky.. at $t72.S44 'bids opened Jan.
2< by Lieut. Col. H. Jervey, Conn Rngrs..
IT. 8. A., at Cincinnati, O). For unit
prices see Engineering Record of Feb. «.

Dredging — Cleveland, O.—Bids desired
until Feb. 25 by Commissioner Purchases
and Supplies for dredging Cuyahoga River.

Ditch—Mlliersburo. O.—Plans will b.-

completed in about 2 months for a ditc'i
tr. .... .,,r ~ti }iui] viinlly by Holmes and

between Baltic and
'lenliaok. of Millers-

1, ,. _ _ '•« County

Ditch — Port Clinton, O.—Comrs. of
Ottawa, Sandusky and Wood Counties re-
ported to be considering the Improvement
of Pchulte ditch: total cost about $«0,000.

_._ « r.1.. ,i.,.i,.„H hv Al Irrlaatlon—Payson City, Utah.—Following are unit prices of o lowest bids opened
Channel—TItnn. O.—Bids desired by Al- p . '"'^"'^f' s Keclamation .service. Provo, for constiuction of Div. 4 ot the High

bert J. Hafley. City Clk.. Slar. 10 for pur- l-eb^
po,?al Strawberry Vallev Proieit, Utah: (a) Keynolds-Ely Constr. Co., Spring-

chase of $60,000 bonds, to be used for Im- Liiie CaiiaL btraw^errj vaue> rroj^ ^^k^^^
^^^ ^^^^ ^^^^ $84,365; (c)

proving channel of Sandusky River. J. I. ville^
*Glikerson 524 Newhouse Bldg., Salt Lake City, $89,762; (d) Morrison-Knudsen

5berlander. City Engr.
Co., 12 ami 13 Shaw Blk^ Boise, Idahi. »89.89.=i: (.e) Utah Constr. Co., 421 Eccles Bldg.,

^Drainage — Bloomfleld, Ind,—Contract Og'den, $97,912. ^^^^
^^^ ^^^ ^^^

for construction of B®e*>unter ditch in
pxmv riass 1 W.22 $0,125 $0,175 $0,145 $0.1385

Washington. Grant and Stafford Town- ll;-"» ^"- *!' !•
!^^^V' C all

2 .. .22 .39 .38 .375 .36
ships. 7 -miles in length, reported awarded JI.IOO c . > ds. excav., c ass z

to Fred C. Morgan, of Vincennes. at "-OO"
^.»,

»

°f„/\,'=«^r'^^^^^^^ ... .02 .02 .02 .02 .02
»».500- 'SIm cuvd"exca^?for strueiures. Class 1. .50 .50 .70 .50 .60

Levee Work—Linton. Ind.—Bids desired -,oo cu! "yds. e.xcav. for structures, Class 3. 1.00 1.00 1.50 3.00 2.00

until Mar. 2 for approximately 200.000 yds.
i,250 cu. yds. concrete in structures 8.00 7.,0 8.00 7.45 8.50

ditch and levee work. Floating dredges 135 joq its. placing reinforcing steel OOj .015 .015 .034 .01

barred. K. L. Ogle, Engr., Linton. 2,200 cu. yds. backfilling "O W 45 50 .45
''') CU vd'^ rookfill I.od 1.65 z.w J.uu l.oo

Levee, Etc.—Lev»lston. III.—Preliminary lob sq.' Vds.' paving] ! i!.:: !
1-35 1.50 2.50 2.00 1.50

surveys are being prepared by Chas. E. jOO lin. ft. lay. 6-in. vltr. pipe 08 .10 .15 .lo .15

Bradbury, of Banner, for levee, ditch and loO lin. ft. lay. 12-ln. vitr. pipe 16 .16 .25 .20 .25

pumping plant for Liverpool Dike and so lin. ft. lay. 18-ln. vitr. pipe 26 .25 .35 .30 .3»

Duck Creek. 50 lin. ft. lay. 24-in. vitr. pipe -40 .35 .50 .40 .60

36 lin ft lay 36-in c -i pipe 1'50 .45 1.00 1.00 1.00

DIteh—Grand Rapids. Wis.—Bids de- ^gg qoq g,, ' ft.' 4. in, conciet'e canal lining 075 .075 .0675 .075 .10

aired until Mar. 1 by Wood County Drain- 5*300 sci ft 2"^-^. concrete canal lining 07 .07 .06 .065 .10

age Dist. (B. C. Chandos. Secy.), for about
17V4 miles dredging work. „.....,„ . ^ . ,.,

Sea Wall Seattle, Wash.—Construe- York Municipal Corp. for furnishing
Dam—Qrantsburg, Wis.—A report has ,. - concrete sea wall on pile foun- structural steel to straighten and widen

been presented to Village Council for con- ,,„,,(,„ (ro„, north margin of Madison St. existing elevated structure to provide for

Htructlon of a dam on Wood River to , .„uth side of Washington St., th« a third track on the Broadway line,

utilize water power to operate electric payjng of a 38-ft roadway and construe- Brooklyn, from a point near Myrtle Ave.,
plant, and cost is estimated at $20,000. fjoj, „( ^ U-tt concrete walk on west to a point near Aberdeen St., to be sub-

side of Railroad Ave . reported being con- mltted to open competitive bidding; con-
ADItches — BemldJI, Minn. — Contracts gj^gred by Dept. of Pub. Utilities. City tract calls for delivery of steel to begin

for 4 ditches reported awarded by Countv Engineer and representatives of railroad 60 days from date of contract, and to be
Comrs. as follows; Judicial Ditch No. 18. companies interested. A. H. Dimock. City completed within 6 months from that
to the International Falls Constr. Co.. at Engf- estimates cost of improvement at date. The company has already pur-
$307,541, or 12^4 ct.s. per cu. yd.; No. 14. to jjgoOOO and specifications call for 5250 chased steel and let contract for 3d track
Bemidji Drainage Co., at $168,968, or 13^4 Jg 'yds brick block pavt., 190,000 ft. of the Bway. line from Havemeyer St.

cts. cu. vd.; Nos. 17 and 20, both to E. A. planking 1400 sq. yds. concrete sidewalks to Myrtle Ave.

iMMS^resDectlvel?"'"'"'
"' ^^^'"^ ^"^ """ '" ^^^^ "°"""''^ retaining wall.

chambersburg, Pa.-Application for

Irrigation- Sunnyslde, Wash. — Lowest .luirter will soon be made to build an
•Ditches- Fairmont, Minn. — Contract bid opened Jan. 30 by U. S. Reclamation electric railway to connect McConnells-

awarded Feb. 9 for constructing Judicial Service. Sunnvside, for water stave pipe burg and Ft. Louden, distance ot 10 miles.

ditches as follows; No. 28. to Anton Jef- ijpe for Snipes Mountain pumping plant,' i-dw. J Post, D. H. Patterson said to be

sen. Clear I^ake. la., at $41,700: No. 42. to submitted by Pacific Tank & Pipe Co., interested.

JiA^- '^.i
5^!!"; ^w*^''x?^;Jin;H***ro' Portland pre., at the following Md: 905 Hellertown, Pa.—Lehigh Valley Tran-

'50, and No. 44. to W. C. Markland & Co.. nn f, 60-in. wood stave pipe. $1.7d; 1518
^jj (^^ ,^ ^ Wysor Ch Engr Allen-

Fairmont, at $12,500. bands %-\n. steel, with shoes etc., for town) contemplates laying a double track
Ditches—Slayton, Minn.—Contract for PJPe. 8.5.3 cts^ 3355 "n. ft. 30-in wood i^^twcen South Bethlehem and Hellertown.

r-nna<riiciini' rliichpa iwTrdpd TK foPows' stave pipc, Complete. 72 cts.
.
17.5b8 BandS

?ih irVn Pl^rl« Ax^l^nn of ALr Lake H-ln. steel for 30-in. pipe, 29.6 cts.; 444 Pittsburgh, Pa.—John W. Reid. Colona,

I-. forVil^rh^T'at lis 800- on Feb 11 to squares painting wood stave pipe, $1.35; Pa. ; I^dw. Thomas and others contem-
Hans Peterson and The'olansen total $11,094. Other bids; Washington plate constructing an electric railway

Xfield! at $7\496 E V O'BHen? Co "''%* ^dry ^a. Tacoma, Wash., $U.143; ft-om East Liverpool, C. to Pittsburgh,
i,,j .11 Pacific Co.ast Pipe Co.. Seattle, $12,076, Pa.

Valley Constr. Co., North TsWima, $14,835: „..,.„.„ ^ , „ <. t i .,.
River Bank Protection—St. Louis, Mo. Geo. P. Wright. Tacoma. $11,318: Red- Raleigh, N, C.—Carolina Power & Light

—Bids desired until Mar. 10 by Col. McD. wood Mfg. Co., San Francisco, Cal., $13,- Co. contemplates constructing extension

Townsend, Corps Engrs., U. S. A., St. 331; Portland Wood & Pipe Co., Portland, to Boylan Heights in spring.

Louis, for 10.000 lin. ft. river bank pro- Ore.. $11,167. Miami Fla —Plans are being consid-
tectlon, to Include materials and work. Bids were opened same time and place ered by' Palm Beach & Everglades Ry
Drainage-Bay City, Tex,-Bids desired '" frffere"nt"sc\"e'llull1"a^d°foIlowTnVi?e

Co. to build steani or electric railway
until Mar 6 by County Drainage Dist. No. ?ntals of lowest bids received- Sd^ "om West Palm Beach westerly to a

5 (Geo. C. Corcoran. Chmn.. Bay City) v^shinston Pine & Fd?v Co^ T^^^^^ "°'"' " °'" ^ "'"<''' .fom shore of Lake
for constructing drainage system, requlr- Walh $5 ?08- Schedules 1 Aamf ? b' Okeechobee to a point at or near Lake

!?„•!, '"'F"'N"rusLf«on^''Enlr'''Ba"v"'ci'tv ^"'"'^ Tank'>.%t"ca, Vortland. Or?.',
Hicopochee, distance of 75 miles.

tion. E. N. Gustafson, Engr, Bay City, jj 594 ^^^ jg 5,58 respectively. Bristol, Tenn.—Bristol Traction Co.

• Irrigation — Barstow, Tex. — Contract „ , , ,. ,
(Fred Dulaney, Gen. Mgr., Bristol) is

reported awarded to I. C. Sherwood, of Reclamation Work — Nicolaus, Cal.— asked to consider plans for an extension
Terrell, to construct a reservoir In Ward Citizens ot this place, which is included in from Big Creek Into Shady Valley section
County; cost about $476,000 for Irrigation reclamation district 1001, are reported to of Johnson County.
purposes. have voted $500,000 bonds to be sold to „ ^^ , rr„„„,i„„

_ complete reclamation work of the district Henderson, Ky.—Henderson iraction
Jetty and Dike Work—Galveston, Tex,

—

now under wav. Co. (Wm. A. Carson, Gen. Mgr., Lvans-
Blds desired until Mar. 16 by Lieut. Col. ville Ind.) plans to build an extension
C. S. Ri<he, Corps Engrs., U. S. A., Gal- „ 9**2„.W*ter Terminal—San Francisco, from Henderson to Owensboro.
veston. for Jetty and dike work at Aran- p,al--r^}ie Southern Pacific Co. (W. H. ,. • .. n i..o™h,„.»
sas Pass. Tex. advertised in Engineer- Hood. Ch. Engr.. .San Francisco) is re- Marietta, Ohio.—-Marietta-Parkersburg
ing Record ported to be considering the construction liy. Co. is chartered to build railway be-

of a deep water tunnel at Channel St. tween Marietta and Parkersburg. Capi-
Wharf—Houston, Tex.—Press reports The plan is to make it a deep waterway tal $10 000. Incorporators, H. H. Archer,

state Mayor Campbell has announced 300 ft. wide between bulkheads, and with 10 'ciark, Jr., and others.
that work will soon begin on the con- a depth of 30 ft. at low tide: estimated ^ c .u „,„-„ Tr-ar-unn
Htruction of a wharf. 50 x 500 ft., and a cost of entire work, including bulkheads. Cleburne, Tex.—Southwestern traction

warehouse, 200 x 600 ft.; cost about dredering. bridges nnd new tracks and Co. (W. G. Hoag, Ch. Engr., \emple)
$125,000. warehouses, is from $2,500,000 to $3,000 000 contemplates constructing an extension

_,^ . _ .. «, . „,^ J.J V
•

. between Cleburne and Bailinger.
D tches—Tecumteh, Okla.—Bids desired n,™, lahnaniv a,.i. -nr r> -cu. *» ,, ,, t>

.intll Mar. 3 by Cointy Commissioners, Kn^r^rs submitted to~tW Bd' J n^ > Lufkin, Tex.-GuU & Pecos Valley Ry.
Tecumseh (Julius Krouch, Chmn.), for 1^;"^^.;, S^f STii''^Vfw txJJI.

°','^°v-, Co. plans to build 120-mile railroad from
constructing lateral ditches in Salt Creek

''^^^"J^"- at Uoenix his7en^? on vfr^J «abine Lake to Lutk^n. P. B B edsoe^

Drainage Dlst. No. 2, as follows: Wolf Dam wWch hrflnds ii fe^ible nnrt e.,tl
Lutein, Pres., and P. A. McCarthy &

^^ lI^'4?k'o''°2-- ^6ar^l"^r?e''k"?^Te°r^l PP«"o^ o'f^^SfileJ.n'rro'^is'Jt^o'nf'is Sons Co., Lufkin, Ch. Engrs.

v^ V ii.TiL fv;t.„.,™^^ oJTofi/ {i?*f^„i follows: No. 1. gravity section masonrv Klamath Falls, Ore,—An electric rail-

Vo^ O'Polsum (:?eer?it?ral No 5 J "^"V" "^''S'^'^' 1" P'«?A. ^P'''^^^ '""^'^d way iT being Planned from Eureka, Cal.,

i> win c-\,^ S,,XtJl
'^t**^"^' •^"- '' • west of dam about 2500 ft., at $804,310; nn coast to Reoua and up Klamath River

R. Hill. Engr., Shawnee. No. 2. rockflll dam with concrete face. "^ liHmath Falls D. W. Hanson, Pres.

Ditches—Belllngham, Wash.-Plans re- "".tfJ ^?"*''°' '°
!''',<S,'!'J?^ """'l ^j^^ J' Eureka Development Asso., Eureka, said

ported being prepared by Co. Engr. C. M. 5?,lrL„»,?° J,"!,- 1 ' '«»1-310; and No. 3, to be interested.
Adams for Constructing about 10 miles of ^*'"/°T*.?, j'""'V,''l* /^'"k''*''* ^'"T?' TI""^ o. w ,.u ^-ill heein in soring
ditches for irrigation purposes in Dist. 8, ™?i™' .''",?,<,''""%' *? '"I,

'^ well with 3 Ottawa, Ont,--Work will begin in sprmg

?«"}>'«
"I'o

"'"='"• '" '"'"• ' ""' "" """ -Ht $1 27L56'6''^''''*

elevations, estimated by OUawa_^& St. J-wrence^ EIectr.c_ Ry.

•Ston. for Jctty-Lon. Tree, wash,- _Pec.amat,on Work-Payson City, Utah, 'i^^l^P^^'^-i^. Vl^'^^J^f^J^^' I

V. 8. A.. Burke Bldg . Seattle, /or furnish- J'cSS „hn,',f^i!>'?nn S?^l
^construction, n-

Ing and delivering stone for Jettv con- vrtl'""^,^,.?",' 1 ^•^"^^'^ff^ ^''^^J-
and 2100

structlon at Ixme Tree, to Cascade ?;1."-,/rt^'"JrJ^rVv "„ A<v n'^n* thS'^V^ RAILROADS,
r'onstr Co Portland Orp at 160 f^^ia

"pcateo near 1 avson city on the San , ,,onsir. i,o., foriiana. ore., at $60,550. pp^^o. Los Angeles * Salt L»ke R.R. and Items Arranncd Geographically
Drains—North Yakima, Wash,—It Is 'he Tint'c Branch of the Denver & Rio .,

, „, .^^^ ^,„„, Broad Too
reported that all bids for laying of drains Orandc R.R. Mt. Union, Pa.—The Last Bjoart ,i°p

in Drainage Dlst. No. 4. .South Nob Hill. r,n = i w„ri, Q,it 1 ,., ,m. ,. ^ " !* & ^oal Co. contemplates remodeling
have been rejected and the Countv Engr o-h 01.., r? ®^^* ""j

'"'.j'^J**'-
Utah.— or reconstructing its facilities at Mt.

authorized 10 draw plans c.alling for two T^he City Comn. has decided to extend Union for purpose of transferring coal

sets of bid,, one o" ?^enf tiling and t"? ?."?e"nume"^a dIs.'Sncp oVh""^°,""^*, *° from narrow gauge to standard gauge cars

other on vitr clay '-"?" nume. a <2'»tarice of about 2 miles; ;itter screening, and will consider plans

Bids reported desired bv Countv Com- ««""»*«<> cost $12,000. .,„(, prices from engineering or contract-

?l";;lS2s""op"eS''i,t^c?i';,^f«or'°iUT.r^J'v"s^ s,r''e'd'"untfl*'M7r"n'*7hes°trr'l^'^^ u^^" o"'-"^-
^""'^^^ ^' "'

"

^Ifodi- !?r y?;°- ^kA^°rn'd"^;*c'J;%1l,n•'i M^Vr?,* Ch'^^^n^: id'^cZTo'rto'r f^r^n'L^ Philadelphia, Pa.-Press reports state

along « iniles of co^red nine Probabl? '"'' """" "'.P^' hydrants, valves, castings, thut lii.ls are desired by the Survey Bu-

cost $125 000
'''>''^^^'' pipe, irooanie ^^^^^ ^^^^y^ ^^^^^ ^^^^ cement. limes- rcau Mar. 1 for grade crossing removal in

tone dust, asphalt, asphalt s.and, sand varicus parts of city; estimated cost, in-

Irrlgatlon — Okanogan, Wash. — Plans and gravel, vitr. brick, creosoted wooden eluding oiiening of new streets, more tlian

reported prepared bv G. J. Gardiner, Co. block, rubble or field stone, etc. $1 ono 000 This work will include opening
Kngr., fr>r cooHtructlng a $500,000 irrlga- of' Tulip and Emerald Sts., under Hich-
lion system, the canal to run from Night niond branch railway: cost to city about
Hawk along cast bank of Sinilahekin ELECTRIC RAILWAYS. $500,000; abolition of all grade crossings
River, a distance of ?,\i. miles: and a 1, a 1 r- , „ on Phes'nut Hill Branch Kv., north from
branch by means of an Inverted syphon "'"" ^'-""W^'' Ceograph.catly

('helten Ave to cost about $350,000, and
.-cross river 7 miles to Tonasket: an- Brooklyn, N, Y,—The Public Service abolition of grade crossings in Lehigh
other fork will run frorn point of diver- Comn. for the First Dist., 154 Nassati Ave., between Richmond St. and Aramlngo
slon over north end of Osoyoos Lake by ,st.. New Tork. has approved plans and Ave.: estimated cost $150,000. M. L.
means of a syphon. forms of contract submitted by the New Cooke, Dir. Dept. Pub. Wks.

ifjiems markti thiu awe the namet of parties awarded contractt.
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Poy SIppi, Wis.—The Waushara County
R.R. Co. reported incorporated, with a
capital of $25,000, to construct a steam
railway 8'/? miles in length between Poy
Sippi and Red Granite. Incorporators:
Richard Frank, J. B. Wendt and others.

Minneapolis, IVIinn.—The Minneapolis &
St. Louis R.R. Co. (R. G. Kanly, Ch.
Engr., Minneapolis) reported to have de-
cided to spend about $100,000, to include
improvement to freight transfer facilities

and an increase in the terminal round-
house and several miles of switching
tracks.

Harrison, Arl<.—A railroad to connect
this town on the Missouri and North
Arkansas Railroad with Bergman on the
White River branch of the Missouri Pacific
Railroad, a distance of 10 miles, is a prop-
osition made liy W. C. Linthicum, of Ft.
Smith, to the Harrison Commercial Club.

Beevlile, Tex.—The Southern Pacific Co.
(H. J. Jones, of Houston, Engr. of Con-
struction) is making a survey for an ex-
tension of its Victoria-Beeville division,
from Beeville to Fowlerton, a distance of
about 75 miles; also a branch line from
Eagle Pass or Snoftord to Ciystal City, a
distance of about 50 miles.

San Antonio, Tex.—The San Antonio,
Fredeiicksburg & Northern R.R. Co. (H.
T. Love, Gen. Mgr., Fredericksburg) re-
ported to have decided to issue $361,000
bonds for extension of line northward to
Brownwood. 125 miles, where connection
will be made with the Gulf, Colorado &
Santa F6 and the Missouri, Kansas &
Texas Railroads.

Port Arthur, Ont.—The Canadian North-
ern Ry. Co. (Thos. Turnbull, Asst. Ch.
Engr., Winnipeg, Man.) is reported to
have plans for a large increase in its ter-
minal switching yards in Port Arthur,
which call for about 50 additional tracks
or an increase of about 40 miles.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Brunswick, iVIe.—Citizens voted in favor
of erecting a new high school.

of high
under con-

, of Agam,

Agawam, IVIass.—Erection
school costing $70,000 reported
sideration. Walter E. Gushee
Supt. Schools.

Boston, Mass.—Steps being tak-;n to
erect the building for school committee
headquarters on Tremont St. on site of
the old Probate Bldg. ; cost of new struc-
ture $300,000. Address Mayor; Harrison
H. Atwood, .A.rcht., Dorchester.

Cambridge, Mass.—Following are 3 low-
est bids opened Feb. 10 by the Overseers
of Poor for rebuilding addition to City
Home: Geo. T. O'Brien, 94 Prescott St.,

Cambridge, $32,760; John B. Byrne, Sidney
St., Cambridge, $34,500; J. E. LocatelU Co.,
$34,716.

Chicopee, Mass. — Certain architects
have been asked to submit plans by Feb.
26 to the School Comn. for the high
school addition; cost $60,000.

Fall River, Mass.—Bids desired until
Mar. 2 at office of City Recorder, for
erecting 3 and 4-story brick and stone
police station at Bedford and High Sts.

;

also separately for heating, plumbing,
ventilation and electrical work. E. M.
Corbett, Archt., Fall River.

Lynn, Mass.—Bids desired by Edwin
Earp & Son, Archts., 333 Union St., until
Mar. 10 for erection of a 3-story, 97 x 77
ft. nurses' home for the Lynn Hospital
Corp. Cost about $60,000.

Bridgeport, Conn.—Ernest R. Kohler.
Asst. Cll<. Bd. Contract and Supply, writes
following are 4 lowest bids opened Feb. 1

by Bd. Contract and Supply for construc-
tion of almshouse: Oscawana Bldg. Co.,
New York, $109,670 (awarded contract);
Casey & Hurley, Bridgeport, $110,248;
Lewis A. Miller, Meriden, $114,319; H.
Wales Lines Co., Meriden, $114,444. Con-
tract for heating and ventilating building
awarded to Wrn. P. Kirk Co., Bridgeport,
at $49,«80.

Bristol, Conn.—Bids are about to be re-
ceived by Chas. T. Treadway, Chmn. Dist.
No. 1 for erection of a 2-story fireproof
15-room school, 142 x 119 ft., to have com-
mon brick facing, limestone trim, slag
roof, ash trim interior and plumbing;
heating and electrical work will be let
under separate contract. Walter P. Crab-
tree, Archt.. New Britain.

Danbury, Conn.—Bids desired until Feb.
27 by O. Wenderoth, Suoerv. Archt.,
Washington, T). C. for constructing U. S.
Public Building at Danbury. This opening
is intended to supplement that of Nov. 4
for construction complete of the building.

A-Merlden, Conn.—Reported H. Wales
E..lnes Co., of Meriden, has ser-ured con-
tract for erecting school and convent
for St. Stanislaus Church; cost $100,000.

Blackwell's Island, N. Y.—Plans filed
for 2-story brick fireproof building to be
erected on Blackwell's Island, opposit*
68th St.. for industrial building for women,
cost $56,000; owner, Dept. Pub. Charities,
N. T. City; Walker & Gillette, Archts.,
128 E. 37th St.

New York, N. Y.—Plans filed for 10-
story brick administration building to be
erected at 45 Amsterdam Ave., for N. T.
.^ursery and Children's Hospital, to cost
$100,000; Chas. Volz, Archt., 2 W. 45th
Ht.; 4-Rtory brick fireproof school at 4

E. 98th St., for St. Bernard's School Bldg.
Co., cost $75,000; Delano & Aldrich,
Archts., i E. 39th St.
^Contract for flreproofing work on

group of buildings on Randall's Island
and in New City Farm Colony, Staten
Island. awarded to Spuyten Duyvil
Constr. Co., 2306 8th Ave., at $27,170.

Watervllet, N. Y.—Reported bids de-
.sired by Demers. Mosley & Campam,
Troy, for erecting the 3-story brick city
hall, 70 x 110 ft. Cost, $50,000. Edwin
VV. Joslyn, Mayor.
Camden, N. J.—Plans being prepared

by Chas. J. Brooks, 518 Federal St., Phil-
adelphia, Pa., for two 2-story brick and
concrete hospital buildings to be erected
in Asyla, Camden County, for County
Comrs. at Camden. Cost $50,0o0.

Camden, N, J.—Bd. Educ. passed reso-
lution to issue $412,000 bonds for new
high school.

Glen Ridge, N. J.—Citizens voted in fa-
vor of issuing $60,000 bonds to erect 'a
10-room addition to the Central School.
Address Bd. Educ.

Glen Ridge, N. J.—Bids desired until
Feb. 26 by Bd. Educ. (B. Frank Carter,
Pres.) for $60,000 school bonds.

^Hackettstown, N. J.—Contract for
erecting additions and making alterations
to the public sciiool awarded to Thos.
Smith & Son, New Rochelle, N. Y., at
$60,365 for heating to E. C. Woolforth &
Co., New York, at $8,269.

Newark, N. J.—Contract for erecting
Centre Market awarded to Essex Constr.
Co., Newark, at $560,700.

•Short Hills, N. J.—Bd. Educ. of Mill-
burn awarded to Fredk. Kiigus, Newark,
contract for erecting 2-story, 4-room ex-
tension to high school at $37,000.

Trenton. N. J.—Bids desired until Mar.
2 by State House Comn. (E. I. Edwards,
Secy), at tlie office of the Governor, for
furnishing material and extending the
House of Detention for Convict and Crim-
inal Insane at the State Hospital. Tren-
ton, advertised in Engineering Record.

Wildwood, N, J.—Plans, prepared by
Clyde S. Adams, Philadelphia, Pa., tor a
2-story brick and stone school to cost
$60,000.

Woodstown, N. J.—Three lowest bid*
received for erecting 2-story brick end
terra cotta and stone school were: Alex.
Chambley, $74,250; Eugene Tourison,
$79,977. and Wm. R. Dougherty. $79,490.

Allentown, Pa.—All bids opened Feb. 3
by Bd. Trus. Homeopathic State Hospital
for Insane, near Allentown, for erecting 2
buildings for tuberculosis patients and an
isolation cottage for said hospital have
been rejected, as all exceeded appropria-
tion available. H. I. Knapp, Supt.

Charlerol, Pa,—Tentative plans being
prepared for a municipal building. A 3-
story brick building costing $35,000 Is
contemplated.

Harrlsburg, Pa.—Reported plans sub-
mitted for annex to the Capitol costing
$2,000,000. Matter is under considera-
tion.

Irwin, Pa.—School directors of Irwin
and North Huntington Township have de-
cided to erect in Irwin Borough a school
costing $100,000.

Johnsonburg, Pa.—Citizens voted in
favor of issuing $50,000 bonds to erect a
school.

Philadelphia, Pa.—Reported bids de-
sired about Mar. 1 by Trus. of Mercy
Hospital for erecting 4-story stone, iirick
and terra cotta building costing $50,000.
E. S. Lemmon, Archt., Box 389.

Pottsvllle, Pa.—Bids desired until Feb.
24 by Bd. Educ. for (Robt. A. Reid, Secy.)
for erecting a high school annex to the
r«ar of the Patterson School building, 12th
and Market Sts. Frank Reilly, Archt.,
Pottsvllle.

Frederick, Md.—Plans prepared by J. B.
Hamme, of York, Pa., for 3 buildings to
be erected at Hood College. Cost, $65,000.

Prince Frederick, Md.—Bids desired un-
til Mar. 5 by the Bldg. Com. (Thos. Par-
ran, Chmn.) for furnishing material and
erecting a courthouse. T. Kent Roberts,
Archt., 924 17th St. N. W.. Washington,
D. C.

Smyrna, Del.—Bids desired until Mar.
29 by O. Wenderoth. Superv. Archt..
Washington, D. C, for construction, com-
plete (including me^ hanical equipment, in-
terior lighting fixtures and approaches), of
U. S. Ptost Office at Smyrna.

Washington, D. C—Snowden Ashford,
Municipal Archt., has completed plans
and it is reported bids are about to be
asked by the Comrs.. D. C, for erecting
the Park View School, to contain 16
class rooms, gymnasium, etc. and is to
cost $132,000.

Arlington, Va.—Contract for erecting
memorial amphitheatre and chapel In
Arlington Natl. Cemetery awarded to
Geo. H. Fuller Co., Washington, D. C,
using Danby marble, at $519,000.

Ft. Myers, Va.—Lowest bid opened
Feb. 11, by Capt. B. A. Sturges, Q. M.
U. S. A., Ft. Myer, for constructing post
buildings, was submitted by Burgess &
Richardson, of Washington, D. C, at
$17,791.

Petersburg, Va.—.See "Paving and
I loads.

"

Pulaski, Va.—Contract for erecting
school awarded to Barbour & Co., Roan-
oke, at $37,000.

Huntington, W. Va,—Contract for
erecting the Mgh school awarded to
Henry Perun, Huntington, at $239,169 and
for lighting, heating and ventilating to
Bockway Plumb. & Supply Co., Hunting-
ton, at $58,854.

Dublin, Ga.—See "Street Cleaning and
Garbage Disposal."

Rome, Ga.—Hugh McCrary, Clerk of
Council, writes that citizens voted Feb.
11 in favor of $75,000 municipal building
bonds and $25,()00 bonds toward a hos-
pital fuml.
New Orleans, La.—Steps being taken

by Sewerage & Water Bd. to erect at
Carondelet and Lafayette Sts., a 5-story
fireproof building.

Camden, Tenn.—A. S. Hassell, Co. Clk.,
writes bids are desired about Apr. 1, for
erection of a 2-story reinforced concrete
and brick court house, 60 x ItlO ft. Cost
reported to be about $40,000.
Edw. Dougherty, of Nashville, reported

architect for above building.

Bowling Green, O.—Contract awarded
Feb. 12 for erecting power house at Bowl-
ing Green State Normal School to Fitz-
patrick & Hoephner, of Columbus, at $45^-
881. Howard & Merriam, Archts., 8 E.
Broad St., Columbus, O. D. C. Brown, of
Napoleon, Secy. Bd. Trus.

Cincinnati, O.—Danl. Lawrence, Secy.
University of (Cincinnati, writes plans are
not yet complete for proposed brick and
concrete building to be used for labora-
tory, gymnasium and recreation hall for
women; cost $150,000, with $18,000 addi-
tional for equipment. Architect, A. Lin-
coln Fechheimer, Lyric Theatre Bldg.

Cleveland, O.—Architects have been
asked to submit competitive plans for
the $2,000,000 public library.
Two branch libraries are to be erected,

one at E. 79th and Superior Ave. and the
other at Superior Ave. and 105th' St.

FInlay, O.—Reported contract for
erecting the 2 schools, 16 and 20 rooms
each, has been awarded to Structural
Steel Co., Dayton, at $196,223.

Fostorla, O.—Bids desired until Mar. 1

by Goo. L. Hoege, Clk. Bd. Educ, for
$150,000 bonds, to be used to erect a new
central section for High School and re-
pairing Union St. School.

Fostorla, O.—School bonds amounting
to $150,000 sold.

Lancaster, O.—Plans of Wilbur T. Mills,
Columbus, have been selected for the
City Hospital; cost, $50,000.

McClure, O.—Contracts for erecting
school awarded as follows: General con-
tract, to A. F. Morelock, Marysville. at
$24,752; heating and ventilating, Bryce
Htg. & Ventilating Co., Toledo, at $3,700,
and plumbing, to Chas. Hinchman, To-
ledo, at $2,484.

Tiffin, O.—Lowest bid received for
erecting U. S. Post Office submitted by
Colonial Constr. Co., Charlotteville, Va.,
at $66,793 for limestone and $69,793 tor
Ohio limestone.

Zanesvllle, O.—Reported bids desired
until Mar. 1 by Bd. 'Trus. Bethesda Hos-
pital for erecting new hospital buildings
according to plans by H. C. Meyer, Zanes-
vllle.

Upper Sandusky, O.—ScTiool bonds
amounting to $40,000 have been sold.

Warren, O.—Contract for erecting the
high school awarded to J. C. Davidson, at
$124,584; heating and ventilating, to Co-
lumbus Htg. & Ventilating Co., at $14,400.

Washington, C. H., O.—^Reported bids
dealred until Mar. 4 tor erecting the high
school; Frank L. Packard, of Columbus,
Archt. Cost $30,000.

Elkhart, Ind.—Bids desired by City
Clerk about Apr. 1 for erection of a brick,
tile and concrete city hall, to cost com-
plete $70,000. Architect, E. Hill Turnock,
of Elkhart.

Gary, Ind.—Contract for erecting U.
,S. Post Office awarded to Chas. McCaul
Co., Philadelphia, Pa., at $95,790.

Huntington, Ind.—Plans of Elmer E.
Dunlap, of Kokomo, have been selected
for the high school to cost $135,000.

Lagro, Ind.—Plans of Elmer E. Dunlap,
of Kokomo. selected for the $30,000 school
to be erected here.

Grand Rapids, Mich.—Plans being pre-
pared by Wernette. Bradfleld & Meade,
Grand Rapids, for reconstructing and re-
modeling the St. Andrew's school, which
was destroyed by fire recently. Materials
to be brick and terra cotta.
Bids on the above school will be re-

ceived by the architects about March 1;

it will be 3 stories high, 88 x 144 ft.

Highland Park, Mich.—Bids reported
desired until Feb. 25 by Bd. Educ. (Walter
S. Conley, Secy.) for erecting the 2-story
fireproof brick and stone Southeastern
High School on Oakland and Massachu-
setts Aves., to cost $100,000. W. D. But-
terfield, Archt., 1113 David Whitney Bldg.,
Detroit.

Quincy, III.—School building bonds
amounting to $80,000 have been sold.

Streator. III.—The Bd. of Education is

considering erection of a $45,000 primary
school.

Madison, Wis.—Reported all bids re-
ceived by Bd. Educ. for erecting Fair
Oaks School rejected as being too high.
Lowest bid $59,000.

Prairie du Chlen, W Is.—Contract has
been awarded for erection of a dormitory
for Campion College as follows: To A.
Qwack, of Dubuque, la., Lineham & Molo,
of Dubuque, la., and Thill Manning
Whalen Co., La Crosse, total cost $120,000.
-Architects, E. Brielmaier & Son Co., Mil-
waukee.
Racine, Wis.—Bd. Educ. selected plans

of Guilbert &. Funston, ot Racine, tor
the proposed $90,000 public school.

Des Moines, la.—Bids desired until Mar.
23 by O. Wenderoth, Superv. Archt..
Washington, D. C, tor repairing, remodel-
ing, etc, of U. S. Post Office and Court-
house, Des Moines.
Iowa.—Plans have been submitted to the

Legislature by State Bd. Educ, Des
Moines, for the following buildings: At the
State Univ., Iowa City—Dental buildings,
cost $150,000; detention hospital, cost $30.-
000; remodel themistry and geology build-
ing, $225,000; library wing, $100,000. Iowa
State College, Ames—Animal husbandry
laboratory, $80,000; hospital, $30,000; dor-
mitory, $60,000; agricultural engineering
building, $150,000; science building. $50,000.
Iowa State Teachers' College. Cedar Falls—2 additional wings to dormitory, $200,000.

Jefferson, la.—Bids reported desired
until Mar. 8 by Secretary Bd. Educ. for
$50,000 high school bonds.

Johnston, la.—Bids desired until Mar.
6 by Bd. Directors, Independent Consoli-
dated School Dist. ot Webster and Jef-
ferson townships (B. B. Dewey, Secy.)
for erecting a school at Johnston;
Kraetsch & Kraetsch, Archts., Securities
Bldg., Des Moines.
Manson, la.—Citizens voted in favor ot

Issuing $40,000 bonds to erect high school.

Pella, la.—We are informed that plans
will probably be ready about Mar. 1,

and opened about Apr. 1, for erection of
proposed high school, to cost about $40,-
000. Architect, Jas. S. Cox, of Estervillo.

Glenwood, Minn.—It is reported that a
high school costing $50,000 is under con-
sideration. Address Bd. Educ.

St. Paul, Minn.—Contract for erect-
ing public almshouse awarded to Cam-
eron & Co., St. Paul, at $78,000; heating
to Roszycki & Collins, at $5,124, and
plumbing to L. H. Peter at $',475.

Chanute, Kan.—Following are four low-
est bids received for erecting U. S. Post
Office: (a) limestone, (b) sandstone:
Mayben & Fruechtel, Gadsden, Ala. (a)
$50,790; (b) $52,590; Geo. W. Stiles
Constr. Co., Chicago, 111., (a) $54,640;
Potters Lumber Co., East Liverpool, O.,
(a) $54,700; (b) $56,400; John W. Pratt,
Chanute, (a) $55,842; (b) $57,293; Dieter
& Wenzel Constr. Co.. Wichita, (b) $57,-
589.

Lawrence, Kan.—School building bonds
amounting to $76,000 have been sold.

Kearney, Neb.—State Bd. Control, Lin-
coln, has accepted plans ot Jas. H. Crad-
dock. Omaha, for building to be erected at
the State Tubercular Hospital, and which
is to cost $35,000.

Jamestown, N. D.—Reported bids de-
sired until Mar. 8 by Bd. Educ for erect-
ing 2-story addition and remodeling the
north side school. G. R. Horton, Archt.

Havre, Mont.—Reported bids desired
Mar. 25 by Co. Comrs, for erecting court
house; cost, $150,000. F. F. Bossuot, of
Havre, Arclit.

Kansas City, Mo.—J. B. Jackson, Jr..

Secy. Bd. Directors of School Dist., writes
that contracts tor erecting schools have
been awarded as follows:
Cullen Bryant School (bids opened

I'eb. 4) to J. R. Vansant Constr. Co.,
ICansas City, $74,950. Next three lowest
bidders: L. M. Rowland c& Co., $76,000;
l-\ H. Crites, $77,432, and Ellenberger &
Co., $78,490.
Mark Twain School (bids opened Feb.

ft), H. Ellenberger, Chicago, 111., $84,500
(awarded contract). Next three lowest
bidders: Cashner & Leavengood, $84,997;
Geo. H. Sildhoff Constr. Co., $86,977, and
L. M. Rowland & Co., $89,999.

Greeley, Colo.—Bids desired until Mar.
22 by Co. Comrs. for erecting a court
house advertised in Engineering Record.
W. N. Bowman, Archt., 915 Central Sav-
ings Bank Bldg., Denver.

Everett, Wash.—Bids desired until Mar.
22 by O. Wenderoth, Superv. Archt.,
Washington, D. C, for the construction,
complete (including mechanical equip-
ment and approaches), ot U. S. Post
Office, Everett.

Republic, Wash.—School Dist. No. 1 is
about to ask bids on $40,000 high school
building bonds.
Seattle, Wash.—Contract tor erecting

7-story reinforced concrete cold storage
building at Spokane and Whatcom Sts.
for the Port ot Seattle Comrs. awarded
to Harrington Peters Co., Oriental Bldg.,
at $111,000.
Harrington & Peters, Oriental Bldg.,

contractors for above warehouse, desire
sub-bids until Mar. 5 on hollow tile, rein-
forced steel, structural steel, sheet metal
and roofing, plumbing, electric work, etc.,
in connection with construction of the said
warehouse.
School bonds amounting to $170,000

liave been sold.

itltems marked thus give tht names of patties awarded contracts.
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WalU Walla, Wash.—Robt. F. Tecan.
ICorfui Bids.. Portland, is architect (or
the hospital to be erected to replace St.
Marr's. recently destroyed by Are. New
bulldins to be of ateel and reinforced con-
crete and coat «2$0.000.

Walla Walla, Waah.—Reported steps are
CO be taken at once by the Sisters of St.
Vincent (or erecting the hospital: addi-
Uon coat. 9SM.000.

Portland. Or*.—Directors of Union Hill
School Dist. haTe ordered Ernst Kroner,
Archu. Worcester Bids., to ask bids for
erectins the hish school in Gresham.

Salem, Ore.—^The Uetbodists propose
erecting at Willamette Univ. a girls'
dormitory costing I2S.000.

AThe Oalles, Ore.—Contract for erecting
the U. S. Post Offlee awarded to Geo.
Isack&on, Portland. Ore., at $73.97S.

Auburn, Cal.—School bonds amounting
to M5.000 have been sold.

El Centre, Cal.—Central High School
Dlst.. Including El Centro and other ad-
loinins districta, voted in favor of iasuiii,;

iUi.MO bonda to erect buildings for high

rraann. Cal.—Following are 4 lowest
bids opened Feb. 1 at ofBce of M. F. Mc-
anre. State Engr.. Sacramento, for erect-
ing main building and gymnasium and
boiler house at Fresno State Normal
School:
General construction, Wingate Constr.

Co., $148,(41 (awarded contract)' F. O.
Bngamun Ca, t>58,672: W. E. Kler
Constr. Co., SMS.MO: F. Rolandi. $274,300.
Phunbing, sewers, gas fittings, etc.. F.

O. Engstrom Co.. $3i.SS0: Arthur Hess,
tt*.T4<: Thos. Haverty Co.. $29,800: Hate-
ley,* Hateley Co., $40,283.
Boiler plant equipment, gjinnasium and

house. Ttaoe. Havertv Co., $10,750:
P. P. Walsh, $10,787: Scott Co.. $11,080;
Robt. Dalzlel, Jr.. $11,217.
Following are four lowest bids received

Feb. S by School Bd. for erecting the
Washington School: Trewhltt & Shield.
tlOS.*S8: J. L,. Daly. $105,600: Smith &
James, $10S.M1, and Frank Reborn, $107,-
500.

Kingsburg, Cal.—School bonds amount-
ing to $40,000 have been sold.

San Franclaco. Cal.—Reported bids de-
sired Feb. 23 by Library Trus. for the
excavation and foundation work for the
public library to t>e erected in the Civic
Center.
Plans accepted for the new Mission

Branch library to coat $44,000.

-AMockton, Cal.—Contract awarded to
Jaa. Ifulcahy for erecting a 2-story rein-
forced concrete hospital for St. Joseph
Home on N. California Ave.: cost, $100,-
000. Walter King, Archt., Elks BIdg.

A'Stockton, Cat—Contract for erecting
the hospital building at St. Joseph Home
awarded to Jaa. Mulcahy. Cost about
$100,000. WalUr King, Archt., Stockton.

Susanvllia, Cal.—An election will invb-
•bly aooD be bdd to vote on issuing $100,-
Md bonds (or ereeting court houae and
tW.OM for a boapital. Geo. E. Baaaett,
Co. Ok.
'*Ft. Huachuca, Ariz.—Capt. EL 8. Wal-

ton. Constructing Q. H.. writes that con-
tract for erecting the various buildings at
this poet (Mda for which were opened
Dec 21 at thia post), has been awarded to
J. M. Sparks, of Douglaa. Ariz., at about
$1>1.(M. For all information regarding
sub-bids apply to contractor direct.

Burley, Idaho.—An election soon to be
bdd to vote on issuing $80,000 bonds for a
brtek schooL

Montreal, Que.—OfBclal reports state
Mda desired until Feb. 25 by City Corars.
(L. N. SenecaU Secy.) for erecting a
2-story stone Municiiml Library at Sher-
brooke and East Sts.. including plumbing,
ventilating and heatlns. electric wiring.
vacuum cleaning system, etc. Eugene
Payette, Archt, 103 St. Francis Xavier St.

Port Arthur, Ont.—City Council is con-
sidering construction of a city hall and
auditorium: estimated cost $20,000.

Vancouver, B. C.—Revised plans com-
pleted by A. A. Cox. Carter Cotton Bldg..
for an addition to the Vancouver Gen-
eral Hoapital, and bids for construction
desired by Trustees Feb. 27.
Contract for erecting operating room

addition to the Vancouver General Hos-
pital awarded to Booker Campbell &
Whipple, Williams Bldg.. at about $95,000.

PRIVATE BUILDINGS.
llemi ArranQti GeoffraphicoUy

Boston. Mas*.—Morris Rudnick, 103
Waumbeck St.. will erect toitt brick
apartment houses on Howard St., Brook-
line, to cost $100,000.

Longmeadow, Mass.—The Turn Verein
Club is having plans prepared by Bruno
Wezny. Springfield, for a clubhouse.

Southbridge, Mass.—Plans being pre-
^red by .Saml. Macintosh. Providence.
R. I., for a $75,000 theater to be erected
by Thos. F. Murphy.

Worcester, Mass.—Reported bids de-
sired by Armour & Co. for erecting a
3-8tory brick cold storage building on
Sumner St. for the branch in this city.

New Haven, Conn.—Permit issued for a
5-story reinforced concrete factory to be
erected on Winchester Ave. and Mason St.
for the Winchester Repeating Arms Co. at
a cost of $58,000.

Torrington, Conn.—Contract for erect-
ing the Elk's Clubhouse awarded to Tor-
rington Bldg. Co., of Torrington, at
$33,071.

Brooklyn, N. Y.—Plans filed for follow-
ing buildings: 5-story brick rectory at
Vanderhllt and Lafayette .\ves„ for Rev.
Chas. E. McDonnell, cost $60,000, Gustave
Steinbach. Archt.. 15 E. 40th St.; 4-8tory
brick store and tenement at Church Ave.
and E. 18th St., for C. A. Holding Co.,
cost $50,000, Wm. T. McCarthy. Archt.,
16 Court St.; 4-story brick tenement at
Jamaica and Van Sicklen Aves., for Mrs.
Sherley L. Yoyd, 105 W. 40th St., New
York, cost $60,000. Wm. C. Winters,
Archt., 108 Van Sicklen Ave.

Buffalo, N. Y.—Plans completed by In-
ternational Ry Co. for city and suburban
terminal building to be erected at Pearl
and Franklin Sts.

Long Island City, N, Y.—Preliminary
pl.ins being prepared by Albert Thomp-
son. 1133 Bway., New York, for an office
building to be erected at Van .Mst Ave.
Iiv Degnon Contr. Co., New York. Cost
$200,000.

New York, N, Y.—Contract for erect-
inK the Y. M. C. A. building at Wash-
ington Ave. and 161st St. awarded to
Cauldwell-Wingate Co.. 381 4th Ave. Cost
about $225,000. Louis E. Jallade, Archt.,
.17 Liberty St.
Plans filed for the following build-

ings 6-story brick apartment house at
180th St. and Haven .\ve. for Great
Northern Constr. Co.. Blum & Blum,
Archts.. 505 5th Ave.: i2-story brick
.npartment house at 569 West End Ave.,
for Paterno Constr. Co.. cost $500,000,
Cnetan AJello, Archt., 1 W. 31th .St.: 8-

slory brick fireproof apartment hotel at
l.l W. 55th St.. for Geo. Backer Constr.
Co.. cost $200,000. Wallis * Goodwillie.
Archts., 56 W. 45th St.: 16-story brick
lofts and store building at 32 W. 25th St .

for Irvel Realty Co.. cost $200,000. Geo.
F. Pelham, Archt., 30 E 42d St.; 13-story
brick office building at 34 E. 51st St.. for
Robt. W. Goelet. cost $200,000. Warren &
Wetmore. Archts.. 16 E. 47th St.: 16-story
brick lofts and store building at 414 4th
Ave., for Ellas Kempner, cost $225,000,
Gep. P. Pelham, Archt. 30 E. 42d St.;
II -story brick fireproof show rooms at 18
E. 50th St.. for Grand Rapids Furniture
Co.. cost $200,000. Rouse & Goldstone.
Archts.. 38 W. 32d .St.: 5-story brick
tenement at Fox St. and Ave. St. .John,
for Howala Constr. Co. cost $50,000,
Moore & Landsiedel. Archts.. 3d Ave. and
148th St.; 5-story brick tenement at Hoe
Ave. and 165th St.. for Hoe Ave. Realty
Co.. cost $75,000, Gronenberg & Leuchtag,
Archts.. 303 5th Ave.: 2-8tory brick gar-
ag at Southern Blvd. and Barretto St.. for
Columbia Constr Co.. cost $50,000. Edw.
J. Byrne, Archt., 148th St. and 3d Ave.
Plans filed for the following buildings:

Two 5-story brick tenements at Bway.
and Academy St. for Hudson Investment
Co., cost $120,000; Geo. F. Pelham,
Archt.. 30 E. 42d St.: 6-story brick apart-
ment house at Ifilst St. and Ft. Wash-
ington Ave. for Hudson View Constr. Co.,
cost $150,000; Young & Wagner. Archts..
1204 Bway.: 9-story brick fireproof hotel
at 2 to 9 W. 67th St.. for Hotel Des Ar-
tistes. Inc., cost $800,000: Geo. Mort Pol-
lard, Archt.. 127 Madison Ave.; two 5-
story brick tenements at Bailey Ave. and
229th St. for Freeman Street Co., cost
$80,000; John P. Boyland. Archt., Ford-
ham Road and Webster Ave.; two 5-story
brick tenements at Valentine Ave. and
Fordham RoadL also two 5-8tory brick
tenements at Fordham Road and TIebout
Ave., for Kberhardt & Podgur, total cost.
$210,000; Krembourg Architectural Co.,
1029 E. le.ld St., archts: 5-story brick
tenement at 17«th St. and Marmlon Ave.,
for Benenson Realty Co.. cost $50,000;
Trcmont Architectural Co., 401 Tremont
Ave.; 5-story brick tenement at Albanv,
Crescent and Bailey Ave. for Michael J.
Martin, cost $75,000; Moore & Landsiedel.
Archts., 148th St. and 3d Ave.
Contract for the foundation work for

the 9-story apartment house at 122 E.
76th St. for .laytlBon Constr. Co.;
.Schwartz & Gross. Archts.. 847 6th Ave.
Standard Hercules steel plies to be used
in the foundation.
Plans filed for the 23-story annex to be

erected at the Hotel McAlpln. Bway. and
34th St. for the Greeley Sq. Hotel Co : cost

'

$1,000,000. Warren & Wetmore, Archts.,
70 E. 45th St.
Mayer & Maver, Inc., 30 W. 29th St.,

will erect at West End Ave. and 80th
St.. an apartment house probably 12
stories high.
The Eighty-sixth Street and West End

Ave Co.. controlled by Mulllken & Moel-
ler. architects and builders. 103 Park
Ave., reported to have secured the site
at 304 to 308 W. 86th St.. on which it Is
proposed erecting a modern apartment
house, probably 12 stories high.

Saratoga Springs, N. Y,—A 2-story
brick and stucco terminal building Is to
be erected by the Hudson Valley R. R Co
according to plans by Ludlow & Peabody'New York. Cost. $50,000.

Syracuse, N. Y,—Preliminary plans have
been prepared for a $50,000 3-story club
house which the members of the l^nlver-
sity Club. I.a.med Bldg., propose erecting
at 407 W. Fayette St. Taylor & Bonta.
Archts., Gumey Bldg.

Utica, N, Y.—Reported bids desired by
J. C. Schultz, 1370 Main St., for a storage
building and stable, 75 x 175 ft.. 3-story,
brick, steel and concrete, to be erected by
the West End Brewing Co.

Yonkers, N, Y,—Plans being prepared
by Edw. C. Heald, Philipsburgh Bldg.,

for a public market to be erected on
James St. Building to have concrete
floor and to be covered with a fireproof
trussed roof.

Atlantic City. N. J.—Contract for
erecting a 3-story brick addition to the
power house tor Leeds Co., awarded to
Philip G. Hannum, 16 N. Georgia Ave.;
Savery, Sheetz & Savery, Archts., Phila-
delphia, Pa.

Camden, N. J.—Plans being prepared by
Ballinger & Perrot, Philadelphia, for a
6-story. 75 x 200 ft., brick and reinforced
concrete addition to the factory of the
Victor Talking Machine Co.

Kenvll, N, J.—Hercules Powder Co. is

arranging to enlarge plant and will erect 6

or 8 buildings.

Newark, N. J.—Plans prepared by Henry
Baechlin, 665 Broad St., for a theater to be
erected on N. 7th St., near Orange St., for
Edw. W. McDonough; cost $100,000.

Bedford, Pa.—Contract for erecting
marble fireproof building for the Joint use
of the First Natl, and the Bedford Trust
Co.. awarded to Lawrence & Critchfield,
Somerset: cost about $50,000.

Irwin. Pa.—Plans prepared by J. C. Ful-
ton, Uniontown, for the First Presbyterian
Church, which is to cost $35,000.

New Kensington, Pa.—Bids desired until
Feb. 25 by P. M. Ihrlg. 1050 Victoria Ave.,
for erecting a church and parsonage for
the First Evangelical Lutheran Church-
Thos. G. Easton. Archt., 847 5th Ave.

Parker's Landing, Pa.—Bids desired at
once for erecting the Globe Hotel. Plans
may be seen at office of J. B. .Stoner,
Parker's Landing, and residence of J. S.
Brady. Parker.

Philadelphia, Pa.—Plans about com-
pleted by B. J. Medoit & Son, 524 Walnut
St.. for a 1-story brick and stone theater
and store building to be erected at 31st
and Wilt Sts., for .Tos. Fisher, 720 San-
som St.; cost, $50,000,

Walbrook (P. O. Baltimore), Md.—
Reported contract for erecting brick and
stone .Starr Methodist Church at Garri-
.'ion and Alto Aves.. awarded to Edw. G.
Turner;' cost, $35,000. Owen & Sisco,
Archts., Continental Bldg.

Washington, D. C.—Plans being pre-
pared by C. A. Dldden & Son. Corcoran
Bldg.. for a 7-8tory reinforced concrete
building to be erected at 834 10th St.,
N. W., for Fries, Beall & Sharpe Co.

Atlanta, Ga,—Contract for erecting the
Connally Building at Whitehall and Ala-
bama Sts. for Dr. E. L. Connally awarded
to Wells Bros. Co., of Washington, D. C.
at about $300,000. The building is to be
steel frame, terra cotta and fireproof, and
later on Is to be raised to 16 stories, and
will cost complete about $500,000. W. L.
Stoddart, of Atlanta and New York.
Archt.

Memphis, Tenn.—Contract for erectinc
the Jewish Temple at Poplar Ave. and
Montgomery St. awarded to Jas. Alex-
ander Constr. Co.. of Memphis. Cost com-
plete about $120,000.
Contract for erecting the Shop of Cul-

ture at Main St. and Monroe Ave
awarded to Carrol-Blake Constr. Co.. of
Birmingham, ,Ma.. at $43,413; Fisher Htg
Co. secured the contract for the heating
and Pritchard Bros, the contract for the
plumbing in said building,

Bellefontalne, O.—Reported steps being
taken to rebuild at once the Christian
Church which was recently destroyed by
fire. New building to cost about $40,000
Rev. Traverce Harrison, Pastor.

Cincinnati, O.—A 10-story office build-
ing Is to be erected at 6th and Svcamore
Sts. by Val Duttenhofer, Jr., shoe manu-
facturer, 8th and Sycamore Sts.

Cleveland, O.—John Gill & Son, Cleve-
land, awarded contract on percentage
basis to erect a 15-atorv addition to theNew England Bldg. on Vincent Ave for
Guardian Savings & Trust Co. Cost $1 -

250.000.

Cleveland, O.—Plans filed for the apart-
ment house to be erected at ntiester Ave
and E. 24th St. for W. H. White, accord-
ing to plans by Lehman & Schmidt. Gar-
field Bldg.

Columbus, O.—Contract for erecting
the Deshler Hotel .aw.arded to Selden
Breck Constr. Co.. St. Louis. Mo. Sub-
contract for plumbing and heating award-
ed to .S. A. Esswein Co. Holabird &
Roche, Chicago. III.. Archts.
Reported Z. L. White Co. will erect an

8-story building on N. High St.

Wooster, O.—Reported plans are to be
prepared by Henry Murphv, of Akron
for the Masonic Temple which It Is pro-
posed erecting here on N. Market StW, R. Barnhart is a member of the com-
mittee having the matter in charge.

Indianapolis, Ind.—Contract for erect-
ing the Fidelity Bldg.. an 8-story fire-
proof building, at 148 E. Market St ,awarded to Bedford Stone & Constr. Co.)
Indianapolis. Rubush & Hunter, Archts
Indianapolis.

klltmt markti thut give tht namet of parties {.warded contractt.

Indianapolis, Ind.—Plans of Wilbur T.
Mills, Columbus, O., selected for the $250,-
000 hotel to be erected at Senate and
Washington Sts.

ClTlcaao, III.—Plans reported being pre-
pared for the new club house to be erecterl
at the foot of Buena Ave.. North Side, fc
the members of the Hampden Club, now
at 2732 Hampden Court. Cost $100,000.
Contract awarded to Wells Bros.,

Chicago, for erecting the Lyon & Healy
building to cost $750,000; building to be
fireproof, terra cotta and brick with
granite base.
Plans being prepared by A. S. Al-

schuler, Steger Bldg., for a 14 -story
Eiger Bldg. to be erected at Randolph
and Dearborn Sts., at an approximate
cost of $350,000.

Peoria, 111.—Second Church of Christ
(Scientist) reported approved plans for a
$35,000 edifice.

Springfield, III.—The Knights of Pythias-
propose erecting a temple costing $50,000.

Marshalltown, la.—N. K. Aranoft, of
Chicago, III., reported to be taking steps
to rebuild the store and office building
at 116 B. Main St., which was recently
destroyed by fire. A 2 or 3-story brick
building, costing at least $25,000, Is con-
templated.

Fairfax, Minn.—Bids desired until Feb.
27 by Rev. I. F. Albrecht, Secy. Bldg.
Com., Evangelical Lutheran Church, for
erecting an edifice. A. F. Gauger, Archt.,
St. Paul.

Minneapolis, Minn,—See "Railroads."

St, Paul, Minn.—Permit issued to
Sperry Realty Co., 2017 Pittsburg Bldg.,
for a 3-story brick commission house to
be erected at 11th and Jackson Sts., at a
cost of $125,000.

Great Falls, Mont.—Plans completed by
Geo. H. Shanley, tor a $250,000 hotel to
be erected for the New Park Hotel Co.,
and contract tor construction will be let
about March 1.

Beaumont, Tex.—Contract for erecting
parish house on Caider Ave. tor St. Mark's
Episcopal Church awarded to Warren Mc-
Daniel, Port Arthur. Cost $28,000.

KIngsvllle, Tex,—Plans prepared by
Scofleld Eng. Co., Philadelphia, Pa., for
two 20-ton ice machine plants to be erect-
ed here tor Texas Electric Co., Boston,
Mass.

Victoria, Tex.—Plans prepared by Sco-
fleld Eng. Co., Philadelphia, tor a 60-ton
ice machine plant to be erected tor the
Texas Electric Co., Boston, Mass,

Seattle, Wash.—J. J. Tinker and R. C.
Smyth, with Perry & Inch, New York
BIk., have secured a site at Borden Ave.
and Harrison St. on which it is proposed
erecting a 6-story warehouse, concrete,
at a cost of $125,000.
A. V. Williams, New York Blk., is

agent tor parties who propose erecting at
Jackson and 6th Ave. S, two hotels and
several store buildings, costing about
$250,000.
Plans being prepared for a 3-story

hotel to be erected at 7th Ave. and King
St. to cost about $50,000; A. V. Williams,
New York Blk.. may be able to give
further information.

Seattle, Wash.—Contracts awarded to
Coast Constr. Co., 2500 1st Ave., for a
V-story reinforced concrete warehouse
and loft building at Pike St. and West-
ern Ave. for E. E. Simpson, Hailer Bldg.
H. Blttman, Henry Bldg.. Engr.

Fresno, Cal.—Plans completed by R. F.
Fechlin, Rowell Bldg., tor a 2-story brick
and steel hotel to be erected by Mrs. Ful-
ton Berry and to be known as the Fulton
Hotel. Cost, $30,000.

Los Angeles, Cal.—Adolph Zukor, Hotel
Alexandria, reported to be taking steps to
erect a film plant in this city; cost re-
ported at $1,000,000.

Oakland, Cal.—Plans completed by C.
N. Burrell, Albany Bldg., for a 4-story
brick and steel apartment house to be
erected at Alice and 16th Sts., tor M. J.
Meyers, at a cost of $100,000.

San Francisco, Cal. — Contract tor
erecting Wells Fargo Bldg. at the toot of
-Mission St. awarded to Fred. L. Hansen,
at $38,946.

Redondo Beach, Cal.—Louis J. Baum-
l)eck is reported taking steps to erect a
3-storv building on Diamond St. and Pa-
cific Ave., to cost $50,000.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings,"

Items Arranged Geographically

Manchester, N. H.—The McEIwain Shoe-
Co. reported to be taking steps to erect
at their plant in .SoutlT Manchester an ad-
dition costing $100,000,

Elllcottvllle, N. Y.—Plans being pre-
pared for a 2-story 40 x 80-ft. factory
which is to be erected tor Fitzpatrick &
Weiler.

Ithaca, N. Y.—The Cayuga Lake Ce-
ment Co. Is to be enlarged to a 2000 bbl.
capacity bv a company in which the J.
G. White Eng. Co., 43 Ivlxchange PI., New
York, N. Y., is interested.

Mt. Vernon, N. Y.—.\ 2-story factory,
no X 100 ft., is to be erected in West
Mount Vernon by Willow Brook Dairy
Co.. 5 S. Fulton Ave., according to plans
by A. Murray Jenks. 11 S. 14th Ave.
Revised plans have been completed for
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a 2-story, 40 x 110-ft. factory, to be
erected at Pearl St. by Benford Mfg. Co.,

Pearl St.

Manitowoc, Wis.—The Atlas Eng. Co.
of Milwaukee, reported to be planning
erecting a plant in this city. Citizens
Assoc. (Rudy Stockinger, Secy.-Treas.)
may be able to give further information.

Mandan, N. D.—Reported Northern Pa-
cific R. R. (W. L. Darling, Ch. Engr., St.

Paul, Minn.) is considering enlarging
the shops here.

Galveston, Tex.—A permit has been Is-

sued to James Stewart & Co., Houston,
for erecting the superstructure of the
Sunset Central concrete elevator on P*ier

45; cost $200,000.

Van Nuys, Cal.—The Van Nuys-Owens-
mouth-Marian Produce & Canning Co.
has been organized and will erect a pack-
ing house at Van Nuys. A. J. Boulanger,
Manager; G. G. Williamson, of the Orange
County Vegetable Growers Assoc, Pres.

Thorold, Ont.—The Exolon Co. (C. J.

Brockbank, Mgr.) intends erecting an
addition to their factory costing $25,000.

MISCELLANEOUS.
See also "Hydraulic Construction and Rizer

Improvements."

Items Arranged Geographically

Cement—New York, N. Y.—Bids desired

until Feb. 26 by Col. W. M. Black, Corps
Engrs., U. S. A., New York, for furnish-

ing and delivering 32,000 bbl. American
Portland cement, advertised in Engineer-
ing Record.

Elevator—Cedargrove, N. J.—Bids de-
sired until Feb. 24 by Com. on Pub. BIdgs.,

Co Bd Chosen Freeholders, Newark
(Aug. L. Lacombe, Chmn.), for furnish-

ing and installing in new Tuberculosis
Hospital, Cedargrove Township, an elec-

tric passenger elevator. Plans may be
secured at office of John F. Capen, Archt.,

207 Market St., Newark.

Broken Stone for Light Station—Phila-

delphia, Pa.—Bids desired until Mar. 11 by
the Lighthouse Inspector, Philadelphia,
'Pa. for furnishing and depositing 1000

tons of broken stone and 2100 tons of rip-

rap at Brandywine Shoal Light Station,
Delaware Bay, advertised in Engineering
Record.

-^Cranes—Cleveland, O.—Contract has
been awarded to Cleveland Crane & Eng.
Co., Cleveland, for 2 electric traveling
cranes for Division Ave. pumping station
at $8,490. (Bids opened Jan. 28.)

Street Signs — Indianapolis, Ind.—Bids
desired by Bd. of Pub. Wks. until Feb.
24 for street signs and posts for approxi-
mately 2000 intersections. B. J. T. Jeup,
City Engr.

Cement, Steel, Etc.—Sidney, la.—Bids
desired until Feb. 24 by F. B. Jenkins, Co.
Aud., for furnishing the following material
in car lots, f.o.b. any station in this
county: 1.700 bbls. standard Portland
cement; 40,000 lbs. reinforcing steel,

Havemeyer or cold twisted bars, car lots
or less; 2,000 lin. ft. corrugated culvert
pipe; 500 lin. ft. c.-i. pipe; 500 lin. ft.

boiler iron pipe; 150 M ft. b.m. No. 1 full

sawed Douglas fir bridge lumber, mixed
cars, consisting of bridge caps, flooring
and joists, various sizes; 8,250 lin. ft. red
cedar piling. 14 to 36 ft.; 1,200 tons
screened and washed gravel and sand.

Cement—Seattle, Wash.—Bids desired
until Mar. 3 (readvertisement) by Port
of Seattle Comn. (O. E. Remsberg, Secy.)
for furnishing 20.000 bbl. Portland cement.

Elevators—Ft. William, Ont.—Bids de-
sired until Feb. 25 by R. C. Desrochers,
Secy. Dept. Pub. Wk., Ottawa. Ont., for
installing a standard passenger elevator
and a motor generator set to supply cur-
rent for elevator in the Examining
Warehouse, Ft. William.

Elevators—Port Arthur, Ont.—Bids de-
sired until Feb. 24 by R. C. Desrochers,
Secy. Dept. Pub Wks., Ottawa, for in-
stalling a standard passenger and 2
standard freight elevators for Examining
Warehouse, Port Arthur.

Cement—Winnipeg, Man.—Bids desired
until Mar. 5 (not Mar. 15 as previously
stated) by S. H. Reynolds. Chmn. Comrs.,
901 Boyd Bldg,, for supply of from 60,000
to $150,000 bbls. Portland cement.

Elevator—Vancouver, B. C.—Bids re-
ported desired until Feb. 23 by Dept. Pub.
Wks. for an electric elevator for Immi-
gration Building. E. E. Blackmore,
Archt.. Vancouver.

Feb.
Feb.

25.

25.

Feb. 25.

Feb. 25.

Feb.
Feb.

26.
27.

Feb. 27.

Mar. 1.

Mar. 1.

Mar. 1.

Mar. 1.

Mar. 2.

Mar.
Mar.

2.

2.

Mar. 2.

Mar. 3.

Mar. 3.

Mar.
Mar.
Mar.
Mar.

8.

9.

9.

9.

Mar. 10.

Mar. 12.

Mar.
Mar.

15.

18.

Mar. 24.

Apr. 13.

Proposals
For Proposals Advertised see Pages

71, 72 and 73.

WATERWORKS.
Bids See Eng.
Close. Record.
Feb. 23. Extensions, Laramie,

Wyo Jan. 30
Adv. Jan. 30, Feb. 6.

P'eb. 23. Pipe, etc., Ottawa. Ont... Feb. 1.1

Feb. 23. Reservoir, Joliet, 111 Feb. 20
Feb. 23. W a t e r Wks. System,

Magnolia Park, Tex Feb. 20

Bids See Eng.
Close. Record.
Feb. 24. Filtration Work, Cleve-

land, O Feb. 13
Feb. 24. Add to System at Hos-

pital, Cedar Grove, N. J. Feb. 20
Feb. 25. Meters and Machinery,

Chicago, II Feb. 13
Adv. Feb. 13, 20.

Feb. 25. Pump, Atlantic City,
N. J Feb. 13
Adv. Feb. 13.

Meters, Youngstown, O..Feb. 20
Well, Reservoir, Etc., St.
Paul, Minn Feb. 20
Equipping Pump. Station,
Toledo, O Feb. 20
Water Works Improv.,
Mineral, Kan Feb. 20

Castings, Boston, Mass... Feb. 20
Reservoir Roof, White-
water, Wis Feb. 20
Mains, South New-
burgh, O Feb. 20
Pump. Plant for P. O.
Bldg., Kansas City,
Kan Jan. SO
Bonds, Viola, 111 Feb. 20
Adv. Feb. 20.
Pipe, Etc., Hamilton,
Ont Feb. 20
Mains, Etc., New York,

N. Y Feb. 20
Reservoir, Fitchburg,
Mass Jan. 23
Adv. Feb. 6.

Valves, etc., Toronto, Ont. Feb. 13
Pump. Equipment, New
Ulm, Minn Feb. 20
Add. to Supply, South
Stillwater, Minn Feb. 20
Water Wks., Lyons, N. Y Feb. 13
Adv. Feb. 13, 20.
Tank and Tower,
Elyria, O Feb. 20
Mains, East View, O Feb. 13
Mains, Euclid, O Feb. 13
Meters, Los Angeles. Cal. Feb. 13
Pumping Station, To-
ledo, O Feb. 20
Adv. Feb. 20.
Water Supply Improv.,
Salem, Mass Feb. 20
Adv. Feb. 20.

Pipe, Etc., Royal Oak,
B. C Feb. 6
Pumps, Spokane, Wash.. Feb. 13
Tanks. Philippine Islands. Feb. 20
Adv. Feb. 20.
Pumping Engine, Perth
Amboy, N. J Feb. 20
Adv. Feb. 20.

Valves. Toronto, Ont Feb. 20
Adv. Feb. 20.

SEWERAGE AND SEWAGE
DISPOSAL,

Feb. 23. Philadelphia, Pa Jan. 30
Feb. 23. Detroit. Mich Feb 13
Feb. 23. Mobile, Ala Feb. 20
Feb. 24. Milwaukee, Wis Jan. 30
^ ,

Adv. Jan. 30 to Feb. 20.
Feb. 24. Baltimore, Md Feb 20
Feb. 25. Cleveland, O Feb 20
Feb. 26. Philadelphia, Pa Jan! 30
Feb. 26. Mt. Morris, N. Y Feb 13

Adv. Feb. 13.
Feb. 26. Brooklyn, N. Y Feb 13
Feb. 26. Long Island City, N. Y. Feb. 20
Mar. 1. Philadelphia, Pa Jan. 30
Mar. 1. Springfield. Mo Feb. 13
Mar. 2. Sisseton, S. D Feb 13
Mar. 2. Upper Darby. Pa Feb. 20

Adv. Feb. 20.
Mar. 3. Philadelphia, Pa Jan. 30
Mar. S.Lyons, N. Y Feb 13

Adv. Feb. 13. 20.
Mar. 5. Philadelphia, Pa Jan. SO
Mar. 6. Columbus, O Feb. 20
Mar. 8. East View, o Feb 13
Mar. 8. Parkesburg, Pa Feb. 20

Adv. Feb. 20.
Mar. 9. Granville, O Feb 20
Mar. 10. Baltimore, Md Feb. 20

Adv. Feb. 20.
Mar. 17. Butte, Mont Feb. 20
Mar. 22. Enterprise, Ore Feb. 20

BRIDGES.
23. Portland. Ore Jan. 16

Adv. Jan. 16 to 30.
23. Knoxville, la Feb. 6
23. Mobile, Ala Feb. 13

Adv. Feb. 13.
23. Zanesville, O Feb. 13
23. Shawano, Wis Feb. 20
23. Grand Forks, N. D Feb. 20
24. Long Beach, Cal Feb. 20
25. Philadelphia, Pa Feb. 13

Adv. Feb. 13. 20.
25. Mt. Morris, 111 Feb. 20
26. Ronton, Wash Feb. 13
26. Cincinnati, O Feb. 6
27. Spokane. Wasn Feb. 13
1. Elkins, W. Va Feb. 6
1. Winona, Minn Feb. 20
?^

I

llinois Jan. 80
^9>L,a. Conner, Wash Feb. 20

2. Tyndall, S. D Feb. 20
2. McArthur, O Feb. 20
2. Cleveland, O Feb. 2
S. Illinois Jan. 30
3. Ft. Monroe, Va Feb. 6

Adv. Feb. 6 to 20.
3. Superior. Wis Feb. 6
3. Nelson. Neb Feb. 1

3

3. Mt. Holley, N. J Feb. 20
Adv. Feb. 20.

5. Canton, O Feb. 20
9. Illinois Jan. 30

15. Cumberland, R. I Feb. 13
Adv. Feb. 13.

16. Illinois Jan. 30
17. North Platte, Neb Feb, 20— Siam Feb. 6

Adv. Feb. 6, 13.

Bids See Eng.
Close. Record.

PAVING AND ROADS.
Feb. 23.

Feb. 23.

Feb. 23.
Feb. 23.
Feb. 23.

Feb. 23.
Feb. n.
Feb. 23.
Feb. 24.
Feb. 24.
Feb. 24.

Feb. 24.

Feb. 24.

Feb. 24.
Keb. 24.
Feb. 24.
Feb. 24.
Feb. 24,
Keb. 24.

Feb. 25.

i'eb. 25.

Feb. 25.

Feb. 26.

Feb. 26.
Feb. 26.

Feb. 26.

Feb. 27.
Mar. 1.

Mar. 1.

Mar. 1.

Mar. 1.

Mar. 1.

Mar. 1.

Mar. 1.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 3.

Mar. 5.

Mar. 6.

Mar. 6.

Mar. 8.

Mar. 8.

Mar. 8,

Mar. 8.

Mar. 10.

Mar. 10.

Mar. 12.

Mar. 12.

Mar. 15.

Mar. 15.

Mar. 22.

Dundee, Mich
Ottawa, Ont
San Bernadino, Cal. . .

.

Flint, Mich
Illinois
Corslcana, Tex
New Brighton, N. Y
Zanesville, O
Paulding, O
Canton, O
East Moline, 111

Adv. Feb. 20.
Ottawa, O
Mason City, la
Painesville, O
Buffalo, N. Y
Long Beach, Cal
Cleveland, O
New York, N. Y
Jersey City, N. J
Medicine Hat, Alta
Bonds, Dumberton, N. C
Adv. Feb. 20.
Jersey City, N. J
New York, N. Y
Sheboygan, Wis
Holton, Kan
Upper Sandusky, O
Wilmington, N. C
Upper Sandusky, O
Bonds, Starkville, Miss.
Adv. Feb. 13, 20.

Mt. HoUy, N. J. . .

.

Adv. Feb. 20.
Townsend, Wash
Sandusky, O
Hamilton, Ont
Indiana
Bonds, Jellico, Tenn
Adv. Feb. 6 to 20.

Wilkesbarre, Pa
Sanford, N. C
Indiana
Stockton, Cal
Pittsburgh, Pa
Adv. Feb. 20.

Clarksdale, Miss
Watertown, N. Y
Rock Crusher, Reams
town. Pa
Columbus, O
East View. O
Bellinghara, Wash
Indiana
Pecos, Tex
Angola, Ind
Adv. Feb. 20.

Cleveland, O
Wilkesbarre, Pa
Davenport, Wash
Mt. Gllead, O
Mansfield, O
New Brunswick, N. J .

.

Feb. 6
Feb. 13
Feb. 13
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Jan. 30
Feb. 6
Feb. 20

Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20

Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 6
Feb. 13
Feb. 13

. . . . Feb. 20

Bids See Eng.
Close. Record.
Mar. 19. Dredging, Charleston,

S. C Feb. 20
Adv. Feb. 20.

Feb. 20
Feb. 20
Feb. 20
Feb. 20
Feb. 6

Feb. 13
Feb. 20
Feb. 20
Feb. 20
Feb. 20

Feb. 20
Feb. 20

Feb. 20
Feb. 20
Feb. 13
Feb. 20
*'eb. 20
Feb. 20
Feb. 20

Feb. 20
Feb. 13
Feb. 20
Feb. 20
Feb. 20
Feb. 20

Feb.

Feb.
Feb.

Feb.
Feb.
Feb.
Feb.
Feb.

Feb.
Feb.
Fell.
Feb.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.

Mar.
Mar.
Mar.

Mar.
Mar.
Mar.

Mar.
Mar.

Mar.

Mar.

Mar.

Mar.

Mar.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Dredge Tender, Galves-
ton, Tex Jan. 30
Adv. Jan. 30 to Feb. 20.

Dredging, Portchester,
N. Y Jan. 30
Adv. Jan. 30 to Feb. 20.

Ditch, Slayton, Minn Feb. 6
Drainage, Westover, La.. Feb. 20
Valves, etc., for Dry Dock
No. 1, Panama Jan. »

Pump. Plant for Dry
Dock, Panama Jan. 9

Irrigation, Payson City,
Utah Jan. 30
Adv. Jan. 30.

Stone for Jetty, Savan-
nah, Ga Jan. 80
Adv. Jan. 30 to Feb. 20.

Lock Gates, Louisville,
Ky Jan. 30
Adv. Jan. 30.

Dredging, Toledo, O Jan. 80
Adv. Jan. 30 to Feb. 20.

Dredging, Cleveland, O..Feb. 20
Irrigation Canals, North
Yakima, Wash Feb. 20
Tow Boats, Cincinnati, O. Jan. 30
Adv. Jan. 30 to Feb. 20.

Drainage, Kansas City,
Kan Feb. •

t^dv. Feb. 6, 13.

River Wall, Cedar Rapids,
Iowa Feb. 13
Dredge, Kansas City.
Kan Feb. 13

Adv. Feb. 13, 20.

Revetment, New London,
Conn Jan. 23
Adv. Jan. 30 to Feb. 20.

Ditches, Upper Sandusky,
O Feb. 13

Pier, New York, N. Y Feb. 20
Ditch. Grand Rapids,
Mich Feb. 2o
Steel Flue Flats, Cincin-
nati, O Jan. 30
Adv. Jan. 30 to Feb. 20.

Levee Work, Linton, Ind. Feb. 20
Dredging, Port Aransas,
Tex Feb. 6
Adv. Feb. 6 to 20.

Ditches, Teoumseh, Okla. Feb. 20
Drainage, Bay City, Tex.. Feb. 20
Dredging, Wilmington
N. C Feb. 13

Adv. Feb. 13, 20.

Canal Excav., O r a n d
Junction, Colo Feb. fi

Adv. Feb. 6.

River Bank Protection,
St. Louis, Mo Feb. 20
Reclamation Work, Pay-
son City, Utah Feb. 20
Pump. Plant for Lock,
Seattle. Wash Feb. i;

Adv. Feb. 6 to 20.

Jetty and Dike Wk., Gal-
veston, Tex Feb. 20
Adv. Feb. 20.

Feb. 23.

Feb. 23.

Feb.
Feb.
Feb.

23.
23.

24.

Feb. 24.

Feb. 24.

Feb. 24.

Feb. 24.

Feb. 25.

Feb.
Feb.

25
26.

Feb. 26.

Feb. 26.

Feb. 26.

Feb. 27.

Mar.
Mar.

1.

1.

Mar. 2.

Mar.
Mar.

2.

3.

Mar.
Mar.
Mar.

3.

6.

9.

Mar. 10.

Mar. 16.

PUBLIC BUILDINGS AND
SCHOOLS.

Feb. 23. Hasbrouck Heights, N. J. Feb. 6
Feb. 23. Ithaca. N. Y Feb, t

Adv. Feb. 6.
Feb. 23. Ottawa, 111 Feb. 13
Feb. 23. Long Island City. N. T... Feb. 13
Feb. 23. San Fl-ancisco, Cal Feb. 20
Feb. 24. Forest City, la Feb. 13
Feb. 24. Pottsville, Pa Feb. 20
Feb. 25. Morris, 111 Feb. 13
Feb. 25. Springdale, Pa Feb. 13
Feb. 25. Oklahoma City, Okla Feb. 13
Feb. 25. Montreal, Que Feb. 20
Feb. 25. Highland Park, Mich Feb. 20
Feb. 26. Montreal, Que Feb. 13
Feb. 26. Chicopee, Mass Feb. 20
Feb. 27. Miles City. Mont Jan. »
Feb. 27. Danbury, Conn Feb. 20
Mar. 1. Champion, O Jan. 9

Mar. 1. Alliance, O Jan. 28
Mar. 1. Charlestfin. S. C Feb. 13
Mar. 1. Rome, N. Y Feb. 13

Adv. Feb. 13, 20.
Mar. 1. Zanesville, O Feb. 20
Mar. 1. Philadelphia, Pa Feb. 20
Mar. 2. Columbus, O feb. 13
Mar. 2. Trenton, N. J Feb. 20

Adv. Feb. 20.
Mar. 2. Fall River, Mass Feb. 20
Mar. 3. Hudson, O Feb. 13
Mar. 4. Newark, N. Y Feb. 13
Mar. 4. Worthlngton, O Feb. 13
Mar. 4. Washington C. H., O Feb. 20
Mar. 5. Seattle, Wash Feb. 20
Mar. 5. Prince Frederick, Md Feb. 20
Mar. 6. Lawton, Okla Jan. >

Mar. 6. Prince Frederick, Md Feb. 13
Mar. 6. Johnston, la Feb. 20
Mar. 8. Atchison, Kan Feb. 13
Mar. 8. Ft. H. G. Wright, N Y.. Feb. 13

Adv. Feb. 13, 20.
Mar. 8. Jamestown, N. D Feb. 20
Mar. 11. Pittsburgh, Pa Feb. «

Adv. Feb. 6, 13.
Mar. 15. Fairmont, W. Va Feb. 6
Mar. 15. Utica, N. Y Feb. 13
Mar. 15. Greenfield, Mass Feb. 13
Mar. 15. East St. Louis, 111 Feb. 13
Mar. 22. Brattleboro, Vt Feb. «
Mar. 22. Greeley, Colo Feb. 20

Adv. Feb. 20.
Mar. 22. Everett, Wash. Feb. 20
Mar. 23. Des Moines, la Feb. 20
Mar. 25. Pendleton. Ore Feb. «
Mar. 29. Smyrna, Del Feb. 20

PRIVATE BUILDINGS.
Feb. 23. Bancroft, la Feb. 13
Feb. 23. Cincinnati, O Feb. 13
Feb. 25. Detroit. Minn Jan. ««
Feb. 25. New Kensington, Pa Feb. 20
Feb. 26. Lakewood, O Feb. 13
Feb. 27. Fairfax, Minn Feb. 20
Mar. 1. Schenectady, N. Y Feb. «
Mar. 1. Milwaukee, Wis Feb. 13
Mar. 5. Emporia, Kan Feb. 13
Mar. 10. Lynn, Mass Feb. 20
Mar. 25. Wilmington, Del Jan. t

NEW INDUSTRIAL PLANTS.
Mar. 1. Alameda. Cal Feb. 13

MISCELLANEOUS.
Feb. 23. Elevator, Vancouver,

B. C Feb. 20
Feb. 24. Street Signs, Indianapo-

lis, Ind Feb. 20
Feb. 24. Elevator, Cedar Grove,

N. J Feb. 20
Feb. 24. Elevators, Port Arthur,

Ont Feb. 20
Feb. 24. Cement, Steel, etc., Sid-

ney, la Feb. 20
Feb. 25. Gas Franchise. L,ake

Charles, La Jan. 36
Adv. Jan. 30 to Feb. 13.

Feb. 25. Elevator, Clarksdale,
Miss Feb. 6

Feb. 25. Wire Fence. Ft. Sam
Houston, Tex Feb. 13

Feb. 25. Sect. H, Dorchester Tun-
nel, Boston, Mass Feb. 13
Adv. Feb. 13, 20.

Feb. 25. Elevators, Ft. William,
Ont Feb. 20

Feb. 26. Electric Railways. New
York, N. Y Feb. 13

Feb. 26. Cement, New York, N. T. Feb. 20
Adv. Feb. 20.

Feb. 26. Garbage Equipment,
Dayton. O Feb. 20

Feb. 27. Steel Towers, Washinc-
ton. D. C Jan. 9

Feb. 27. Foundation for Radio
Towers, Washington,
D. C Jan. 3«

Feb. 27. Cranes, Norfolk, Va Feb. 6
Mar. 1. Freight Lift, Kansas City,

Kan Jan. 3<
Mar. 3. Cement, Seattle, Wash... Feb. 20
Mar. 5. Cement, Winnipeg, Man.. Feb. 20
Mar. 6. Street Cleaning. Joliet, 111. Jan. 23
Mar. 10. Engines and Compressor,

Ketciiikan, Alaska Feb. 6
Mar. 11. Elevators. E t c, Pitts-

burgh, Pa Feb. 6
Mar. 11. Broken Stone, Philadel-

phia, Pa Feb. 20
Adv. Feb. 20.

Mar. 13. Foundation for Radio
Tower, Washlngllon,
D. C Jan. 3*
R. R. Equipment, Siam... Feb. 6
Adv. Feb. 6, IS.

Land to be cleared, Nor-
folk, Va Feb. 15
Adv. Feb. IS.

ifltems marked thus give the names of parties awarded contracts.
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On the great Keokuk Power-house

THE mighty Mississippi has been

dammed at Keokuk, Iowa. Un-
der the enormous power-house pic-

tured below the Father of Waters is

now perforce spinning vast turbines

with the power of 150,000 horses.

The entire enterprise is a triumph of

modern engineering skill. Quality

has been the first consideration in

everything.

And the same engineering skill that

harnessed the waters and constructed

the foundation selected a Barrett

Specification Roof as the building's

crown.

How did it happen that a comparatively iriex-

pensive roof was chosen for so monumental a

building? Because the Barrett Specification

Roof is the best at any price. It would have

been used if it had cost tzvice as much.

Such a roof will probably last twenty years or

more without a cent of expense for mainte-

nance. Its unit cost, which is the thing that

modern engineering science considers, is about

a quarter of a cent per foot per year of service,

a lower figure than that for any other type of

roof.

The Barrett Specification prescribes with pre-

cision the materials to use and the method of

application, thus furnishing a basis for com-

petitive bidding that is fair to the conscien-

tious contractor, and providing means for

insuring correct workmanship and materials.

Include it verbatim in your own building

specifications and you are assured of the best

roof at the lowest price.

Booklets on request.

Hydronon
The Damp-proofing Paint

Especially recommended for use
above the ground level on the in-

terior of stone, brick or concrete
walls to exclude dampness.
Has superior covering capacity
and is vastly superior to other
paints in its permanence and re-

sistance to dampness. It pene-
trates into the pores of the brick
so that an accidental abrasion
does not break the waterproof
seal. Furnishes satisfactory base
for plaster and keeps the plaster
from injury by dampness in the
wall.

Tar-Rok Sub Floors

This construction provides the
most suitable surface on which to
bed plank (without the use of

sleepers) where a wooden lower
floor is desired in factory, ma-
chine shop, store house, etc., ef-

fecting a maximum of strength,

rigidity and protection against

dry rot, decay or fire, at a nomi-
nal cost. Booklet on request.

SoBciul Note ^^^ advise incorporating in plans the full wording of The Barrett Specification, in order to avoid any
r misunderstanding. If any abbreviated form is desired, however, the following is suggested:

ROOFING—Shall be a Barrett Specification Roof laid as directed in printed Specification, revised August 15, 191 1, using

the materials specified and subject to the inspection requirement.

BARRETT MANUFACTURING COMPANY
New York Chicago Philadelphia Boston St. Louis Cleveland Cincinnati

Pittsburgh Detroit Birmingham Kansas City Minneapolis Salt Lake City Seattle

THE P.ATERSON MFG. CO.. Limited : Montreal Toronto Winnipeg
Vancouver St. John, N. B. Halifax, N. S. Sydney, N. S.

Mississippi River Power Company, Keokuk, Iowa.

Ki>cin«cn: The Siooc & Wclxter Engineering
Corporation, Boston. Mas*. Rooferf: St.
L«ui> Roofing Co., St. L.ouii, Mo.
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New Construction Activities
The domestic buying of steel products fell

off noticeably last week, and the period of

placing greatly increased orders by the rail-

roads seems to have ended. The orders booked

from railroads last week amounted to 22,000

tons of rail, 1575 cars and 1500 tons of bridge

work. The automobile business is still a large

buyer of steel products, as its export trade

has been greatly increased by the war. The
export trade in pig iron and steel products on

the whole seems to be improving. The volume
of private construction work being under-

taken is still very small, but Federal Govern-

ment work is fairly active, and the continued

sale of county and city bonds gives assurance

of considerable activity in highway and
municipal construction. Some street railway

work is in sight on the Pacific coast, and
drainage work continues active in the Central

and Southern States.

Buildings

Less building work was brought out during

the week, only one large contract, that for the

Cincinnati court house, being noted. The low

bid on this court house was $1,763,000. A
$300,000 contract for a loft building in Phila-

delphia has been awarded. Considerable school

work is going forward, Boston having award-
ed a contract for a $271,000 industrial school

and bids having been opened in Dayton on a
$127,000 school building. Bids are desired

in Philadelphia for a new public school and
additions to two other schools. Bids are also

desired for an $80,000 school building at Wil-
loughby, Ohio. The commissioners of Fort
Worth, Texas, have accepted plans for a $250,-

000 jail. Plans have been completed for a

$185,000 high school at South Bethlehem, Pa.

Plans have been prepared for a $150,000 build-

ing at Scranton, Pa., for a $500,000 apart-

ment house at Washington, D. C, and for a
$100,000 hotel at Williston, N. Dak. Bonds
have sold at Savannah, Ga., for constructing

a $200,000 auditorium. It is reported from
Kansas City that a wholesale grocery com-
pany is planning to erect a $225,000 rein-

forced concrete building.

Bridges and Paving

It is reported that the Central Railroad of
New Jersey has prepared plans for a new
bridge over Newark Bay. Plans have also

been completed for a $100,000 bridge over the
Miami River at Cincinnati. Bids are desired
on a bridge superstructure weighing 400 tons
at Calgary, Alta. A number of smaller con-
tracts ranging in cost from $25,000 to $50,000
are noted. The lowest bids opened on the
Maryland state road work last week indicate
that contracts for this work will total about
$100,000. A contract for 7 mi. of street im-
provement to cost $137,000 has been let at
Pueblo, Colo. Bids are desired at New
Brighton, S. I., for considerable road ma-
terial. Bids are desired at Winona, Minn.,
on more than $400,000 worth of state road
work. It is said that contracts for paving
which will total $350,000 will soon be let at

Baton Rouge, La. Bids are desired on con-

siderable road work at Tama, Iowa;
Renton and Ephrata, Wash., and Redwood,
Cal. It is reported that Spokane will spend
about $400,000 during the year for street im-
provements. Bids are desired on state road
work in Ohio which will cost $75,000. Con-
tracts for 50 mi. of road will soon be let at

Bremond, Texas. Canton, Ohio, has sold

$130,000 in road bonds. At San Diego, Cal.,

bonds totaling $250,000 have been sold, and
a bond issue of the same size has been voted
at Middlesboro, Ky. Reading, Pa., contem-
plates spending $77,000 for street improve-
ments.

Waterworks and Sewers

The contract for supplying Hawthorne,
N. J., with over 2000 tons of cast-iron pipe

was let at $20.23 per ton. The lowest bid on
4250 tons of, cast-iron pipe received at Port-

land, Ore., was $29.48 per ton. Bids are de-

sired on 600 tons of cast-iron pipe at Chilli-

cothe. Mo. Contracts for constructing a

waterworks and sewer system at Kensington,
Md., have been awarded at a total of about
$40,000. Bids have been opened on $60,000

worth of sewer work at Washington, D. C.

Flint, Mich., has voted to issue $106,000 in

sewer bonds. It is reported from St. Paul

that plans are being prepared for a large 15-

mi. sewer system. Kingston, N. C, desires

bids on constructing 8 miles of 8 to 18-in.

sewer.

Miscellaneous

A new street railway company has been in-

corporated at Sacramento, Cal., and the

utilities commission has directed the city en-

gineer of San Francisco to prep&re plans for

a $200,000 municipal railway line. Plans are

complete for an inclined electric railway at

Sausalito, Cal. It is repotted from Alva,

Okla., that a charter has been granted to a

company which will construct 20 mi. of railroad

near that point. A contract has been awarded
at Cape Girardeau, Mo., involving nearly

10,000,000 cu. yd. of excavation for drainage
work. The contract for extending an ore dock

at Port Arthur, Ont., has been awarded at

about $100,000. Bids have been opened on

$240,000 worth' of drainage work in the vicin-

ity of Gonzales, La.
At Lewiston, 111., and Bradentown, Fla.,

drainage contracts totaling $100,000 have been
awarded. The contract for a ditch at

Bemidji, Minn., was awarded at $63,000. All

bids received Feb. 15, for a wharf at Rich-

mond, Cal., have been rejected and new bids

will be received March 1. It is expected that

a $350,000 waterway project will be under-

taken this summer at Tacoma, Wash. It is

reported from Chico, Cal., that work will be
started soon on a $400,000 irrigation ditch.

The U. S. Engineer office at Duluth desired

bids for a 4% -yd. steel hull dipper dredge.

The Oregon State legislature has passed and
the Governor sigrned a bill leasing rights in

Lake County to a company which plans a
$7,000,000 development for the mining and
manufacture of fertilizer and commercial
chemicals. The development, which, it is said,

will begin at once, includes a large water-
power plant and the construction of a $2,000,-

000 pipe line.

WATERWORKS.
Items Arranged Geographically

Warren, Mass.—A bill is now before
State ]-iegislature calling for an appropria-
tion of ^75.000 for construction of water
works.

Elmsford, N. Y.—J. E. Murray, Village
Clk., writes ouestion of constructing
water works has not yet been submitted
to the voters.

Madrid, N. Y.—The State Conservation
Comn. reported to have approved plans
(or municipal water works, to cost about
$22,000.

Mt. Morris, N. Y.—ContractJ reported
awarded as follows, on Feb. 15, by the
Municipal Board: To McCarthy & Wall,
Mt. Morris, for digging ditches and laying
pipe, at $14,114. and for furnishing the
c.-l. pipe to U. S. Cast Iron Pipe Co., at
119,000. J, F. Witmer, Engrs., Buffalo.

New York, N. Y.—Bids desired by Bd.
Water Supply, .Municipal Bldg.. until Mar.
23 for Contract 123, constructing 6 super-
structures for Kensico influent, upper and
lower effluent and screen chambers and
Kensico siphon chambers, Mt. Plca.sant
Westchester County. advertLsed in En-
gineering Record.

Atlantic City, N. J.—Bids desired until
Mar. 11 (extension of date from Feb. 25)
py Dept. Parks and Public Property
(Harry Bacharach, Dir.). for an 18.000.000
gal. turbo centrifugal pump with appurte-
nances, for the Absecon Pumping Station,
advertised in Engineering Record. L. Van
Gilder, Kngr.. and .Supt., Water Dept.,
City Hall.

Jersey City, N. J.—C. A. Van Keuren,Room 21. City Hall. Ch. Engr. Dept. of
Streets and Public Improvements, writes
(hat plans and specifications not yet com-
pleted for laying additional pipe line to
carry water from Roonton to Jersey CityWork will be started this year.

Pord City, Pa.—Bids desired until Mar.
"7 P- '^- Crouch, Boro. Secy., for pipe

and fittings, to include 20-in. standard
gate valve, a 20-in. copper expansion Joint,
an IS X 24 in. c.-l. inereaser, a 24-in. hori-
zontal flanged check valve, 1 joint of

Contracting News
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neering and Building Supplies

stanoard e.-i. pipe, 24 in. x 12 ft. flange
and spigot, 7 joints of standard c.-i. pipe,
24 X 12 ft. bell and spigot, etc.

Herndon, Pa.—Borough Council reported
to be considering construction of water
works.

Media, Pa.—J. W. Ledoux, 112 N.
Broad St., Philadelphia, engaged by
Town Council to prepare preliminary
plans for an addition to the filtration
plant, consisting of sedimentation basin
and reservoir. Edw. Mlnton, Town Clk.

Punxsutawney, Pa.—Plans reported as
being prepared by Thos. Peelor, of Indi-
ana, Pa., for water works.

Frederick, Md.—Wm. H. Boardman, of
Philadelphia, Pa., estimates cost at »15,000
to install 11,575 ft. of new water main
from Fishing Creek. He has also urged
construction of a storage reservoir, which,
with other Improvements to increase the
water supply, will cost about J75,000.

Bridgeport, W. Va.—Bids desired until
Mar. 1 by B. L,. Fowler. Town Recorder,
for $23,500 bonds, of which $15,500 will be
Issued for constructing a water works
system and $8,000 for constructing a sew-
erage system.

WInnsboro, S. C—The City Commission
reported to have decided to construct
water works and a sewer system.

Notasulga, Ala.—Bids reported desired
until Mar. 2 by City Clerk for water
works. Including 80.000-gal. tank and
tower, 80.000-gal. surface reservoir, about

3 miles c.-l. pipe line, power house, 500-
gal. per minute pump, 26-hp gas engine,
and boring deep well. Edgar B. Kay,
Engr., Tuscaloosa, Ala.

Bellvllle, O.—It Is reported that work
will probably soon begin on construction
of water works, to cost about $25,000.

-^Canton, O.—Contract awarded by Bd.
Pub. Safety (H. H. Heingartner, Secy.)
for a triple combination motor pumping
engine to Robinson Fire Apparatus Mfg.
Co., St. Louis, Mo., at $8,970.

Columbus, O.—Bids desired until Mar. 4

bv Director Pub. Service (Paul B. Kemper,
Clk.), for furnishing and delivering 3,550

%, 1, 1% and 2 in. lead and iron corpora-
tion cocks, 4,050 %. 1, 1% and 2 in. lead
and iron and 376 iron and iron curb cocks;
also service boxes and lead pipe.

Port Clinton, O.—Council has passed
ordinance to issue $10,000 bonds for re-
building pumps at water works pumping
station.

Salem, O.—Bids will be received within
a few weeks for a reinforced concrete roof
for water basin No. 2, size 72 x 102 ft.

B. Morris French, City Engr.

Sanduskv, O.—Council has passed ordi-
nance providing for Issue of $45,000 bonds,
to be used for constructing intake pipe.
E. C. Wagner, City Clk.

Michigan City, Ind.—Contract has been
awarded for laying 2400 ft. 30, 24 and 20-

in. water mains to Nelson Bros. & Co.,
Muskegon. Mich., and for pipe, valves and
flttings to J. B. Clow & Sons, Chicago;
total cost $16,600.

Schoolcraft, Mich.—Bids reported de-
sired until Mar. 1 by Smith & Boulay,
Engrs., Nasby, Toledo, O., for construct-
ing water works, about 4 miles, of 4, 6
and 8-in. iron pipe, in trench, from 5 to
514 ft. deep; probably 3 wells, on© 60,000-
gal. tank on 100-ft. tower, etc. Estimated
cost $22,000.

Aurora, III.—City Council reported to
be considering ordinance providing for
improvements to the water works, to
cost about $75,000.

Chicago, III.—Bids desired until Mar. 12
by L,. E. McGann, Dir. Dept. Pub. Wks..
for furnishing and erecting 5 pumping
engines at the Mayfair Pumping Station,
advertised In Engineering Record.

Chicago, III.—Bids reported desired un-
til Mar. 2 by L. E. McGann, Comr. Pub.
Wks., for furnishing and delivering at
various pumping stations compounded
rubber pump valves.

Franklin Park, III.—Bids desired until
Mar. 1 for artesian well through potsdam
sandstone 16 in. diani. For further infor-
mation address H. L. Emerson, Engr., 1118
Chamber of Commerce, Chicago.

Paris, III.—Bids desired by J. C. Rledel,
City Clk., until Mar. 15, for the purchase
of $90,000 bonds, to be used for construct-
ing reservoir and filtration plant, from
plans of Fleming & Babbitt, of Urbana.

Stronghurst, III.—Bids desired until Mar.
4 by Foster Lazear, Village Clk., for fur-
nishing and erecting an elevated steel
tank of 50,000 gals, capacity, 100 ft. from
foundations to top of tank, pagoda root,
balcony, foundations and frost proof risei
pipe. The W. S. Shields Co., Engrs.,
Hartford Bldg., Chicago.

Lyons, Neb.—Bids desired until Mar. 16
by M. L. Shumway, Village Clk., for fur-
nishing material and constructing a power
plant, pole line and lighting system for
the pumping of water and for electric
lights. Albert C. Arend, Consulting Engr.,
Brandies Bldg., Omaha.

Ifltems marked thus give the names of parties awarded contracts.
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Chillicothc, Mo.—Bids desirvd until Mar.
by K. W. Connie. City Aud., for tur-

mshinc t.o h c-nr? Chillicothe, 6(>0 tons
c. i. pipe, CI- ">o lbs. special cast-
tnca, Claas l splKot. mlsceUane-
oos Usl of v.i. .tiins 10 6-ln. vmlves,
21 Ore hydrants with «-ln. bub and con-
Beetkuia. also fumlahins all labor and ma-
terial and laytns approximately ZS.500 ft.

• in. and i.SOO ft. 12 In. c. I. pipe, setting
Tahrea, hydrants, etc Harper & Stiles.
Oonaultlns Ensr.. >11 Grand Ave., Tem-
ple. Kanaaa Clt}-.

ChllHootlM. Mo.—W. L. Wanamaker.
Qty dk.. writes olttiens voted Feb. 15 to
lasue tMS.MA bonds for purchase of pres-
ent water works and improve same. En-
Kfneera, Harper A Stiles, of Kansas City.

LMlia, Ark.—City Council reported to
have ensBced J. B. McCrary Co., of At-
lanta. Ga., to make surveys for water
works and a sewer system.

Houston Heights, Tex.—The Houston
Light & Water Co. Is reported to have
decided to lay ( miles of high-pressure
water main* in Houston Heights.

Mission, Tex.—R. M. Hunter, City Engr..
writes question of constructing water
works and electric light plant is under
consideration, to be Installed by a com-
pany or as a municipal plant, but have
come to no definite conclusion as yet.

'^Seattle, Wash. — Contract reported
awarded Feb. 15 by Bd. Pub. Wks. to L. R.
Ellis, Central Bldg.. for laying water
mains, etc., on 31st .We. S., at (10,174.

Ashland, Ore.—Smith-Emery Co.. San
Frandaco. Cal., reported to have been en-
gaged to prepare plans for an auxiliary
water sjrstem: cost about tl7S.OOO.

Eugene, Ore.—Bids desired about Mar.
16 by C. W. Geller. Secy, and Acting Gen.
Supt. Water iJept., for constructing the
proposed reservoir, to be of 2,500,000 gals.
capacity, of reinforced concrete, with per-
pendicular walla, built in excavation: size
Its X 125 ft. Engineer. F. W. Dietrich, of
Eugene.

'AMIIwaukle, Ore. — Contract reported
awarded Glebish A Joplln, Portland, at
tl(,400 for laying 6 and 8 In. water mains
to the I<ortland water system at Bull Run.

Portland, Ore.—Following are reported
to be the bids recently opened by City
Purchasing Agent for 4.2S0 tons of 30.
24, 12. 8 and S-in. c. 1. pipe and 50 tons of
specials and fittings: <a> pipe per ton:
(b) specials per lb.: (c) total: riregon
Iron * Steel Co., (a) $29.50: lb) 3 cts.:
(c) fC0,185: American Cast Iron Pipe Co.,
(a) $2>.&0: (b) 2% cU.: <c) |59.«85: U. 8.
Cast Iron Pipe A Fdry. Co.. (a) 129.48:
(b) 3!4 eta.: (c) tl28,415: R. D. Wood &
Co., (a) |21: (b) 3Vi cts.: <c) 8137.480:
Warren Fdry. A Mchry. Co.. (a) $33: «b)
t\ cts.: Crane * Co.. (a) $3&: (b) 3 cts.:
(c> $151,750: Smith A Watson. 2\ cts.

San Francisco, Cal.—The Bd. of SujMr-
viaora has passed an ordinance calling an
election Apr. 20 to vote on issuing $34.-
M>,Mt bonds for purchase of property of
Surinc Valley Water Co.

Montreal, Que.—Hering A Fuller, of
New York, have recommended the In-
stallation of a mechanical filtration plan'.
to supplement the sand plant.

SEWERAGE AND SEWAGE
DISPOSAL.

!i*mt Arranged Ceegrafhie'lly

Nsw Haven, Conn.—Bids desired until
Mar. 1 at olHce of F. I. Ford. City Engr.,
for furnishing and delivering long leaf
Georgia pine, cement, vltr. sewer pipe,
sewer castings and granite catchbasln
stone, required by Dept. of Pub. Wks.,
from Mar. 1. 1915. to Mar. 1. 1916.
iK'ontract has been awarded for con-

structing Edgewood Ave. sewer to the
Bobt. I). fMley Co. A Thos. F. Maher.
Assoc., « Church St.. at $6,890. H. J.
KellOKK. Asst. City Engr.

Brooklyn, N. Y.—Bids were opened by
L. H. Pounds.- Boro. Pres., Feb. 17, for
furnishing materials and constructing
sewers in Dekalb Ave. and Sldllman St.,
on a percentage basis: Victory Contr.
Cor., 87 per cent: I.awrence Contr. Co..
94 per cent: Jax. H. Holmes. Inc., 97.7 per
cent: Ward A Tully, Inc.. 102.5 per cent.
Work Includes: 5.^« lln. ft. 48-ln. sewer,
1641 lin. ft. 42-ln.. 12 manholes. 273 lln. ft.
standpiiM, 110 house connection drains
reconnected, etc.

Bldjt desired until Mar, 17 by I.. H.
Pounds. Boro. Pres., for furnishing and
Installing the mechanical equipment of
pumping station at Ave. V and Ocean
Parkway: also sanitary and storm water
sewers In Ave. U from Ocean Parkway to
Gravesend Ave. and force main in Ave. U
from Ocean Parkway to E. 1st St., to-
gether with an intermediate pumping sta-
tion and appurtenances at the intersec-
tion of Ave, I and Ocean Parkway. Se-
curity, $5,500.

New York, N, Y.—Bids desired until
Msr. 2 by Marcus M. Marks. Pres. Man-
hattan Boro.. for constructing storm and
sanitary sewers In portions of 2Iith St.
requiring 5,784 lln. ft. 8 to 27 In. vltri.
pipe, 8 receiving basins 38 manholes for
sanitary and combined sewers and 32
for storm sewers, 1 M. ft. timber for
foundation, 10 M. ft. timber and plank-
ing for bracing and sheeting, etc.; se-
curity $20,00C.

Oriskany, N, Y.—.\. M. Scripture, of

New Hartford, .N. Y.. has been engaged to

prepare plans for sewer system and dis-
posal plant.

^Yonkers, N. Y. — Contract reported
awarded Feb. 15 to Edw. J. Brogan, at
$13,335, for constructing sewer In Worth
St., between Nepperhan Kiver and Lock-
wood Ave.

Summit, N, J.—Tlie uuestlon of con-
structing sewage disposal plant is under
consideration, but nothing definite yet
done. Alex. Blair, City Engr.

Ventnor City, N. J.—E. Steelmun Royal,
City Clk.. writes bids were opened Feb. 15

by Pre.sident of Council for 3460 lin. ft.

intercepting sewers, installing centrifugal
pumps for intercepting sewer and laying
8.130 lin. ft. 14 -in. c.-l. sewage force main
and for sewage disposal works and outlet
pipe, and following are totals of bids re-
ceived:

Buildings only: T. H. Henry, Ventnor,
Citv, $20,515: Suburban Eng. Co., New
York, $23,500; Edw. T. Bader, Atlantic
City, $22,090.

lOntire contract: Atlantic Constr. & Sup-
ply Co., Atlantic City, $52,200; Kelley &
McFeely Co., Camden, $55,276; Sutton &
Corson, Ocean City, $54,000; Cantrel!
<"onstr. Co., Philadelphia. Pa., $59,075:
.lohn W. Heller, Newark, $64,500. (Con-
tract not yet awarded.)

Carrlck, Pa.—Bids desired until 8:30
p. m. Mar. 1 by Boro. Council for con-
structing a 20 and 2i-in. sanitary sewer
along Main St., from end of present sewer
to Saw Mill Run. Wm. McClurg Donely,
Boio. Engr.. Mt. Oliver, P. O. Pittsburgh.

Washington, D. C,—Following are bids
i>pened Feb. 15— (a) Hawes Run trunk
K'wer, (b) Naiiors Run trunk sewer, (c)
Hurnt Bridge Run trunk sewer: Warren F.
Brenizer Co., Washington, (a) $25,110. (b)
$22,340, (c) $13,734: Martin & Miller. Cald-
well, N. J., and Bruno Pizzimenti, Seneca
Falls, N. Y. (associated), (a) $25,807, (b)
$23,172, (c) $15,149: Geo. Hyman, Wash-
ington, (a) $30,435, (b) $25,665, (c) $14,125;
Jas. Ferry & Sons, Inc., Baltimore, Md.,
(a) $33,202, (b) $29,880; Wm. F. Cush,
Washington, (c) $17,094. Asa E. Phillips,
.Supt. of Sewers.

Bridgeport, W. Va.—,See "Water Works."

Kinston, N, C.—Bids desired until Mar.
2:t by City Council (Fred I. Sutton. .Mayor)
ffir street improvements and sewerage, in-
I'luding about 12.000 sq. yds. brick, asplialt,
l>itulithic or other pavt.. 30,000 lin. ft. con-
crete curb and gutter and 20.000 sq. Yds.
sidewalk: also 8 miles of 8 to 18-in, iiipe
sewers, advertised in Engineering Record.
fJllbert C. White, Engr., Charlotte, N. C.

Wlnnsboro, S. C —See "Water Works."

Okolona, Miss.—.T. H. Davis, Town Clk..
writes bids will be received Mar. 39 for
the purchase of $58,000 bonds to be used
for construction of sewer system, from
lilans of Frank L. Wilcox, Syndicate
Trust Bldg., St. Louis, Mo.

Newark, O.—Bids desired until Mar. 4
liy W. C. Christian. Dir. Pub. Service, for
cr>nstructing sewers In Jackson, Clarendon
and Charles ,St8.. requiring approximately
«7ii7 lin. ft. 21 to 6-in. tile sewer, etc.

Kent, O.—Bids desired by City Clerk un-
til .Mar. 8 for sewage disposal plant from
I)lan» of R. T. Batley, Rockwell Bldg.,
Kent.

Ft. Wayne, Ind,—Bids desired by H. W.
Becker. Clk. Bd. Pub. Wks., until Mar. 4
for 12.506 ft. 12, l.'i and IS-ln. pipe sewers,
average depth l.i.a ft.; estimated cost
$22,211.

Flint, Mich.—Citizens voted Feb. 17 to
iHsue $106,726 bonds for storm and sanitary
sewers. D. E. Newcombe, City Clk.

Qalesburg, 111,—The Illinois Rivers ami
l,akes Comn. reported to have ordered
city to cease not later than July 1, 1918, to
pollute waters of Cedar Fork River. This
will necessitate consi ruction of large
trunk sewer and a sewage disposal plant.

Pontlac, III,—A new sewage disposal
system will probably be installed In this
city before Feb. 9, 1916.

^Merrill, Wis,—Contract reported award-
e*! to Thornton Bros., of St. Paul, for con-
struction of a main sewer at $32,000.

Mason City, la.—Bids desired until Mar.
10 by J. H. McEwen, City Clk., for ap-
proximately 23,000 ft. sub-main and lateral
sewers constructed of vltr. pipe, 8. 10, 12
and 15 in.

8t. Paul, Minn,—Local press reports
state plans are being prepared for a
Como-Langford sewer system, to extend
with laterals over 15 miles, the main trunk
to be 8 ft. dlam. at its largest point.

Roundup, Mont.—Plans reported to have
been approved for erection of a special Im-
provement district to take care of the
construction of lateral sewers throughout
city; cost about $24,000.

Harrison, Ark.—Preliminary plans and
report completed for sewer system; cost
about $100,000: about $50,000 will be spent
for construction at this time. Probable
that an election will be called to vote
bonds Apr. 1. Engineer. Albert C. Moore,
Frisco Bldg.. Joplln, Mo., Geo. Frew,
Mayor.

Leslie, Ark.—See "Water Works."
Anacortes, Wash.-Bids desired until

Mar. 3 by C. C. Temple, City Clk., for con-
structing a sewer system, to cost about
$12,000.

Long Beach, Cal.—Bids reported desired

until Mar. 3 by Bd. Pub. Wks. for con-

structing ocean outlet for main outfall

sewer: will require about 1100 ft. 36 c.-i.

pipe. Engineers, Olmsted & GlUelon,
lloliingsworth Bldg., Los Angeles.

Brantford, Ont.—Bids reported desired

until Mar. 4 bv Chairman Bd. Works for

furnishing sewer pipe for 1915. Cost about
$15,000.

Toronto. Ont.—Bids desired until Mar. 2

by T. L. Church (Mayor), Chmn. Bd. Con-
trol, for constructing sewers in portions

of Carlton and Dundas Sts. and Maclen-
nan Ave.

BRIDGES.
Items Arranged Geographically

Newark, N, J.—Central R.R. Co. of New
.lersey (Jos. O. Osgood, Ch. Engr., New
York, N. y.) has had plans prepared for

l)ridge to be constructed over NewarK
Bay.
Albany, Pa.—Press reports state bids

desired Mar. 5 by Philadelphia & Reading
Ry. (Wm. Hunter, Ch. Engr., Philadel-

phia) for constructing a bridge for the

S. & L. Branch of said road, 6 spans, steel

and concrete; total length 169 ft., 18.6 ft.

wide.

•Pittsburgh, Pa. — Contract for pile

foundation ot the Sylvan Ave. viaduct
awarded to MacArthur Concrete Pile &
Foundation Co., 11 Pine St., New York,
nravo Contr. Co., Pittsburgh, Contractors.

Wagontown, Pa.—Press reports state
bids desired Mar. 5 by Philadelphia &
Reading Rv. (Wm. Hunter, Ch. Engr..
Philadelphia) for constructing a bridge
for the Wilmington & .Northern Branch of

said ro.-id, 6 spans, concrete and steel:

total length 110 ft., 18.6 ft. wide.

Washington, D, C—Following are bids
opened Feb. 17 by Col. H. C. Newcomer,
Corps Engrs., U. S. A., Washington,
O. C for substitution of through span
for deck span in Pennsylvania Ave. bridge
across Anacostia River: Penn Bridge Co.,

Beaver Falls, Pa., $6,740; M. F. Comer &
Co., Washington, D. C, $11,900: Phoenix
Bridge Co., Philadelphia, Pa., $9,455.

Cincinnati, O.—Plans have been com-
pleted by (jounty Engineer for construct-
ing 720 ft. bridge over Miami River at
Wood St.: estimated cost concrete struc-
ture $100,000.

Lancaster, O.—Bids reported desired un-
til Mar. 4 by County Comrs. for furnish-
ing material and constructing super-
structure of Mike Vought Bridge over
Hocking River. Greenfield Township, 56
ft. clear span, 16 ft. clear roadway, with
creosoted wood block floors: also super-
structure for Spangler Bridge, over Syca-
more Creek, Violet Township, 50 ft. clear
span, 13 ft. clear roadway, with creosoted
wood block floor. Geo. J. Gearhart, Co.
Aud.

Lima, O.—Local press reports state bids
will be opened Mar. 15 by Bd. Public Serv-
ice for constructing Pine St. Bridge, a
concrete structure, to cost about $40,000.

Toledo, O.—About $97,674 bridge bonds
have been sold by County Comrs.

Broughton, III.—Bids desired until Mar.
15 by County Comrs., McLeansboro, for
constructing Broughton Bridge, a 100-ft.
steel span, 16-ft. roadway, reinforced con-
crete abutments, in Mayberry Township,
near Broughton; estimated cost $5,600.
Gregg Garrison, Co. Supt. Highways, Gar-
rison.

Mason City, la.—Bids reported desired
until Mar. 2 by County Auditor for con-
structing 20 bridges, two of steel and 18 of
concrete: total cost is estimated at $25,000
R. E. Robertson. County Engr.
Bids reported desired Mar. 1 by Geo. E

Frost, Co. Aud., for 2,000 to 4,000 ft. 12 in.
and 4,000 to 10,000 ft. 15 in. corrugated
culverts. R. K. Robertson, Co. Engr.

Owatonna, Minn.—Bids reported desired
until Mar. 9 by iVI. J. Parcher, Co. Aud.,
for constructing state bridge in Summit
Township, superstructure, three 14-ft.
spans. 18-ft. roadway, reinforced concrete
floor and abutments.

Long Prairie, Minn.—Bids desired until
.Mar. f by E. M. Berg, Co. Aud., for build-
ing state bridges Nos. 1604, superstructure
two 60 ft. spans, and l«r.«, superstructure
20 ft. span concrete floor on concrete abut-
ments.

•Malta. Mont. — Contract has been
awarded by Dept. of Interior, at Washing-
ti^n, D. C, to Minneapolis Bridge Co., Min-
neapolis, Minn., for furnishing and Install-
ing highway and pipe bridge at St. Mary
River crossing, St. Mary storage canal.
Milk River project, at $8,824.

Kansas City, Mo.—Plans have been ap-
proved by Park Bd. for steel span bridge
with frame approaches over Brush Creek
to connect with extension of Benton
Boule. Swope Parkway; cost $40,000.

Joplln, Mo.—Construction ot viaduct atN Main St., to cost $23,500, is contem-
plated.

•Houston, Te)4,—Contract for construct-
ing concrete bridge at Milan St. has been
awarded by City Council to J. H. Rich-
ardson Co., at $37,397.

Rockport, Tex.—Contract is about to be
let by county for constructing bridge over
Puerto Bay; cost about $25,000

Bellingham, Wash.— Bids reported de-
sired about Mar. 16 by County Comrs. for
constructing a 360-ft. steel bridge on rein-
forced concrete piers, near this city. C. E.
Fowler, Engr., Central Bldg., Seattle. C.
M. Adams, Co. Engr.

Everett, Wash.—Bids desired until Mar.
1.5 by Mae Weatherbee, Co. Aud., for con-
structing a 361 ft. trestle, also until Mar.
22 for constructing a 255 ft. trestle.

Stayton, Ore.—Plans are being consid-
ered by West Stayton Power & Ry. Co. to
l>egin work in spring on electric railway
between Salem and East Stayton. E. O.
Staffer is intere.sted.

Colusa, Cal.—Bids reported desired until
Mar. 2 by County Super. (J. W. Kaerth.
Engr.,) for constructing 35 concrete
bridges, also same time for constructing a
steel and concrete bridge at Sycamore
Slough.

Ogden, Utah.—City Comrs. have granted
a franchise to Jos. Scowcroft & Sons Co.
to erect steel viaduct across Wall -We.
near 23d St.

Calgary, Alta.—Bids desired until Mar.
12 (extension of date from Feb. 12) by
City Commissioners for furnishing and
erecting steel superstructure for Louise
Bridge at 9th W. St.: will consist of 4
Pratt truss spans each 135 ft. long; ap-
proximate wefght 400 tons. J. M. Miller.
City Clk.

PAVING AND ROADS.
jten:s Arranged Geographically

Massachusetts—Bids desired until Mar.
2 bv Massachusetts Highway Comn.. 1:>

.Ashburton PI.. Boston (F. I. Bieler, Secy.),
for macadam road in Charlton, about
4,200 ft. and in Swansea, about 6,000 ft.

Springfield. Mass.—Bids desired until

Mar. 4 bv Bd. Supervisors of Dept. of

Streets and Engineering (F. H. Clark.
Supt.) at the ofBce of the City Clerk, for

furnishing trap rock, sidewalk, crosswalk,
sewer and well briek.s, castings, curbing,
vitr. clay pipe, granite blocks and wood
block paving, to the said Department.

Woonsocket, R. I.—Bids desired until

Mar 11 bv Chas. D. Southwick. Chmn.
Com. on Streets and Bridges, for paving a
portion of Pond St., advertised in Engi-
neering Record. FYank H. Mills. City

Engr.

Buffalo, N. v.—Bids desired until Mar. 4

hv Dept. Pub. Wks. (F. G. Ward. Comr.)
for paving Hazel PI.. Alsace Ave., Garden
and Halbert Sts. and repaying Moselle St.

About 100 miles of roads are to be con-
structed in Erie County according to re-

ports of Good Roads Com.

New Brighton, S. I., N. Y.—Bids de-
sired until Mar. 2 by Chas. J. McCormack.
Boro. Pres., for furnishing 100,000 gals

liquid asphalt for road surfacing: 212,500

gals, road oil (coal tar) for road sur-

facing; 2.565 tons % in. broken stone and
150 tons screenings in Stone Dist. No. 1

and 2,835 tons in Stone Dist. No. 2; and
100 tons 1%-in- broken stone and 4,600

tons %-in. broken stone and 100 tons

screenings in Stone Dist. No. 3.

New York. N. Y.—Bids desired until

Mar 5 (readvertisement) by Marcus M.
Marks Pres. Manhattan Boro., for regii-

iating and regrading W. 155th St.. from

Bwav to Riverside Drive, together with

widening ot Riverside Drive on Jh? east-

erly side ot its .iunction with W. lo^t" St

7000 sq ft concrete sidewalk. Class A, 2700

CU. vds. fllling. 2940 cu. yds. earth excav..

16 000 lbs. steel reintorceir.ent bars. etc..

security $10,000.

Oneonta, N, Y.—Frank M Gurney-

Citv Engr writes bids desired Mar. 15 for

about 13,700 sq. yds. bituminous mac-
adam pavement.

•Syracuse, N. Y.—Contract for paving

C *herine St has been let by Bd. Contract

and Supply to Guy B. Dickinson, Kirk

Bldg., at $il,846. •

Atlantic Highlands, N. J.—Bids want^
for ' cars good road oil applied on streets.

Address Boro. of Atlantic Highlands.

Moorestown, N. J.—Bids reported de-

sired until Mar. 8 for constructing 1.!

miles macadam road. 16 ft. wide, between
Hartford and Fairview. For further i.i-

tormatlon address The Chester Township
Comn., Moorestown, or Earl Thompson,
Engr., Camden.

Newark, N, J,—Bids desired until Mar.

4 by Bd. Street and Water Comrs. (Mor-

ris 'R. Sherred. Ch. Engr.) for repaying

Orange St.. requiring 7000 sq. yds. oblong

granite block pavement, and 7000 sq. yds.

4-in. wood block pavement on a 6-in. con-

crete foundation; 2200 .sq. yds. 4-in. w"™
blo<k pavement and 2200 sq. yds. oblong

granite block pavement, on old concrete

foundation, built up with new concrete to

raise concrete foundation to increased

height, made necessary by use of »-in.

granite blocks instead of old 8-in. blocljs,

and 4-in. wood blocks instead of old x-lu.

granite blocks: 5700 sq. ft. artificial stone

walk, 5 in. thick, etc.

Roselle Park. N. J.—Bids desired until

Mar. 5 by Mayor and Boro. Council for

concrete pavements and appurtenances.
W. H. Luster, Boro. Engr., 286 N. Broad
St.. Elizabeth.

•kltemi marked thus give the names ef parties awarded contracts.
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Bellevernon, Pa.—Bids desired until

Mar. 4 by H. N. Beazell, Clls. Council.

Bellevernon. lor improving Market St.,

requiring approximately 4000 sq. yds. pay-
ing, 10,000 sq. tt. concrete sidewallis, 4000

sq. yds. concrete curb and gutter, etc.

Douglas & McKnight, Engrs., Union Banli

Bldg., Pittsburgh.

East Carnegie, Pa.—B:ids desired until

Mar. 3 for paving and curbing John St.

and Ambrose Ave., East Carnegie. For
further information address Andrews &
Southard, Engrs., Curry Bldg., Pitts-

burgh.

Philadelphia, Pa.—Bids desired until

Mar. 16 by M. L. Coolie, Dir. Dept. Pub.
Wks., tor improving the Parkway, from
19th to 22d Sts., advertised in Engineer-
ing Record. Estimated quantities; 30,000

cu. yds. grading, 33,000 sq. yds. asphalt
paving, 3400 sq. yds. vitr. block paving,
3500 sq. yds. granite block paving. 11,800

lin. tt. concrete curb, 14,500 sq. yds. con-
crete footways, 28,200 sq. yds. topsoil,

2500 lin. ft. water pipe and 10,200 lin. ft.

electrical conduits.

Reading, Pa.—City Council contem-
plates spending ?77,000 for street im-
provements.

Sharon, Pa.—Bids desired until Mar. 1

at office of Claude B. Lartz, Boro. Secy.,

for turnishing 750,000 or more paving
blocks: also 50.000 or more hill side pav-
ing block or brick.

Steelton, Pa.—Bid^s desired until Mar. 15

by Town Council for sub-grading, paving
and curbing S. 3d. Highland and Conestoga
Sts., advertised in Engineering Record.
Chas. P. Feidt, Boro. Secy.

Baltimore, Md.—Bids reported desired
until Mar. 3 by Bd. of Awards, care of
City Register, for constructing cement
footways around city property, in all

about 61.000 sq. ft.

Maryland.—Following are lowest bids
opened Feb. 16 by State Roads Comn.,
Baltimore (\Vm. L. Marcy, Secy.), for
constructing 5 sections of State highway,
aggregating 12.52 miles in length, as fol-
lows:
' Contr. A-B-6: Anne Arundel Co., An-
napolis Boule., concrete road about 3.76

miles, Fisher & Carozzo, Baltimore, $43,-

955
Contr. A-11. Allegany Co., National

Pike, resurfacing, about 1.74 miles in

length, Thos. Bennett & Hunter, West-
minster, $11,715.

Contr. Bc-ISA: Baltimore City, Cathe-
dral St., sheet asphalt, about .47 mile in

length, American Paving & Contr. Co.,

Baltimore, $20,573. _
Contr. Ch. 11 : Charles Co., La Plata to

near Ripley, 4 in. gravel surfacing, about
5.70 miles, Thos. Mullan, Baltimore, rolled

granite $22,855; or Tuck Constr. Co.,

Roanoke, Va., gravel, $21,496.
Contr. G-8: Garrett Co., resurfacing

road through Grantsville, about .85 mile in

length, Fogel & Co., Hollidaysburg, $8,-

477.

Bristol, Va.-Tenn.—It is proposed to

pave with asphalt, brick or concrete.

Winston Ave. and adjacent streets, about
15,000 sq. yds.

Marlon, Va.—Bids desired until Mar. 1

at Countv Clerk's office, Marion, for grad-

ing about 20 miles of road in this county.

Richmond, Va.—Bids reported desired

until Mar. 1 by G. P. Coleman, State High-
wav Comr.. Richmond, for improving fol-

low"ing roads in Henrico County: Grading,
draining and gravel surface on 9 Mile
Road. 2.3 miles; Williamsburg Road, 5

miles: waterbound macadam surface with
surface treatment on Osbourne Township,
1.69 miles: alternate bids on bituminous
macadam surface and bituminous concrete
surface on Cary St. Road, 1.61 miles.

Parkersburg, W. Va.—Frank Good, City
Clk., writes bids desired Mar. 11 for pur-
chase of $200,000 bonds lor street im-
provements.

Kinston, N. C.—See "Sewerage and
Sewage Disposal."

Atlanta, Ga.—About $65,000 is to be
spent for street improvements.

Brooksvllle. Fla.—Bids desired until

Mar. 6 by Bd. Co. Comrs., at Brooksville,
for constructing hard surfaced highways
in the county; also same time and place
for $250,000 funding and highway bonds.
M. H. Snow, Co. Clk.

Clearwater, Fla.—The Town of Clear-
water postponed the opening of bids, to

have been Feb. 17, on paving Ft. Harrison
and Drew Aves.. about 20,000 sq. yds.,

until a later date.

Baton Rouge, La.—Commission Council
is about to let contracts for constructing
about 16 miles streets; cost about $350,000.

•Mansfield, La.—Contract awarded Feb.
15 for 4V4 miles concrete sidewalk to G. B.
Soderstrom, Charleston, Mo., at 15 cts. per
ft. .Jos. E. Elam, Mayor.

Louisville, Ky.—Bids de-sired until Mar.
1 by lid. Pub. Wks. (Roger G. McGrath.
Secy.) for Onyx, Sutcliffe and Bellainj
Aves., 33d, 35th, 36th and a number of
other streets.
Bids desired until Mar. 2 same place as

.above for paving with vitr. brick Green .St.

Contracts for paving awarded by Bd.
Wks., as follows: 5th, 20th, 21st and 24th
Sts. with bituminous concrete to Ij. R.
Flgg Co., Louisville, at $32,000.

MIddlesboro, Ky.—Citizens of Bell
County voted $250,000 bonds for road Im-
provements.

Newark, O.—Bids desired until Mar. 4

by W. C. Christian, Dir. Pub. Service, for

paving N. 11th St., requiring approximate-
ly 3590 sq. yds. complete brick pavement,
2180 lin. ft. artificial stone combined curb
and gutter, etc.

Cleveland, O.—Bids reported desired
until Mar. 3 by Comr. Purchases and Sup-
plies for grading, draining, curbing and
paving with brick, portions of various
streets.

Mt. Gilead. O..—Bids desired until Mar. 5

by County Comrs. for furnishing material
and macadamizing .the Blackbird Rd.,
Gilead and Harmony Townships, about 7

miles in length. C. O. Higgins, Co. Aud.

New Boston, O.—The City Council voted
$102,000 Ijonds for street improvements.

Ohio.—Bids desired until Mar. 12 by
Jas. R. Marker, State Highway Comr.,
Columbus, for improvement in Erie
Countv-Sect. K of the Cleveland-San-
dusky" Road, I. C. H. No. 3. in Vermilion
Township, including constructing bridges
and culverts, grading roadway and paving
with concrete about 22,814 ft.; estimated
cost $74,155.

Paulding, O.—All bids rejected as opened
Feb 16 at office of Edw. McGaharan, Co.

Aud., for grading, draining, culverting,
macadamizing, rolling and flooding the
following pikes: Arena Pike, Paulding
Township, 16,132 tt. in length; Burroughs
Pike, Paulding and Crane Townships. 10,836

ft.; Coplin Pike. Harrison and Carrvall
Townships, 17,900 ft.; Kraft Pike, Pauld-
ing and Harrison Townships, 15,918 ft.

;

Stanley Pike, Washington Township, 10,-

775 ft. New bids will be called for on
revised plans.

Salem, O.—Bids will be received within
a few weeks for 21,000 sq. yds. brick re-
paving on McKinley Ave. B. Morris
French, City Engr.

Sandusky, O.—Bids desired until Mar. 1

by John .). Molter, Dir. Public Service, for
furnishing the necessary oil or tar protec-
tion to treat certain unpaved streets.

Toledo, O. — Contract awarded by
Couiit>' Comrs. Feb. 16 for macadamizing
Lockwood Ave. to M. K. Hammin, Valen-
tine Bldg., Toledo. Chas. J. Sauzenbacher,
Co. Aud.
Contracts for paving awarded by Bd.

Control as follows: Moore St., Kimball
and Highland Ave. to H. P. Streicher &
Co., Toledo, at $22,487 and $11,338: South
and Hollyrood Aves. to Harris & Tansey,
at $21,400.

Troy, O.—Contract awarded by Bd.
Pub. Service (O. S. Yount, Clk.) Feb. 17
for constructing sidewalks and paving
with macadam Elm St. to Yount & Jack-
son, Dayton, at $1.85. Other bids: Hen-
nessy Bros., Troy, at $1.87; Shoup &
Murray, Dayton, $1.92. Total cost said to
be about $15,000.

Indiana.—Bids desired by County Com-
missionerts for constructing roads as fol-
lows:

Until Mar. 2:
Bedford, 10 gravel or macadamized roads

in Shawswlck and Marion Townships. B.
W. Edwards, Co. .Aud.

Delphi, a macadam road in Washington
Township. M. G. Haun, Co. Aud.

I'ntil Mar. 12:
Crown Point, 5 gravel roads in North

and Calumet Townships. E. Simon, Co.
Aud.

New Albany, Ind.—Contract for con-
structing State Run Rd. extending from
Silver St. to Chestertown Rd., distance l',4
mile, has been awarded by Bd. County
Comrs. to W. F. Woodruff, Louisville, Ky.,
at $10,027.

Plymouth. Ind.—Bids reported desired
until Jiar. 13 by Geo. A. Mays, County
Treas., lor $91,500 highway bonds.

Benton Harbor, Mich.—Contract was
awarded Feb. 15 for paving Columbus
Ave. with brick on 5-in. concrete foun-
dation, to Harry VanderVeen, of Benton
Harbor; cost reported to be about $17,000.
B. Spaulding, City Clk.

Birmingham, Mich.—Contract for pav-
ing Maple and Woodward Aves., in Bir-
mingham, was awarded Feb. 13 to the
Andrews Asphalt Paving Co., of Hamil-
ton, C, on asphaltic concrete; the con-
tract price on Maple Ave. is $23,485. and
on Woodward Ave., $46,412, The rail-
road strip is to be built of brick and the
contract price amounts to $42,046. Smith
& Roulay Co., Kngrs., Nasby Bldg., To-
ledo.

Chicago, III.—Bids reported desired un-
til Mar. 1 by L. E. McGann, Comr. Pub.
Service, for ^000 yds. granite block paving,
sand, flux and fuel oil and paving pitch.

Moline. III.—The Bd. of Local Improv.
has decided to recommend an ordinance
to Council for paving 19th Ave. with as-
phalt from 1st to 16th Sts., 24,700 sq. yds.,
concrete base and curb. Lyle Payton,
City Engr.

Rock Island, III.—Contracts for paving
awarded by Bd. Local Improvements as
follows: Constructing sidewalks, to W. F.
Evans, at $11,540; 28th St. with brick and
Highland Park Ave., to Independent
CoiiKtr. Co., Davenport. la., at $2.22 per
sq. yd.; total cost about $28,000; and 18th
Ave. with brick, to Tri-Citv Constr. Co.,
at $2.22 per sq. yd., or at total about
$25,000.

Springfield, III.—Governor E. F. Dunne,
in his message to the General Assembly,
recommends highway improvements and

construction of 15,000 miles of roads; he
also advocates further employment of

convicts on this work.

Belolt, Wis.—Plans and specifications
for about 100,000 sq. yds. of paving are
being prepared, and will be submitted to

Council about Mar. 1. G. E. Heebink,
City Engr.

Mt. Horeb, Wis.—Bids reported desiied
until Mar. 1 for 8780 yds. concrete paving,
Wm. D. Kichoffer, Engr., Madison,

Superior, Wis.—Bids desired until Mar.
4 by Bd. Pub. Wks. (W. R. Russell,
Chmn.) for grading or regrading, paving
or repaying, Weeks Ave., from N. 4th .St.

to Belknap Ave. Bids desired on rein-
forced concrete, sheet asphalt, brick and
asphaltic concrete and keeping same in
repair for a period of 5 years.

Watertown, Wis.—Bids reported desired
until Mar. 9 for 5150 yds. reinforced con-
crete pavement and 3735 ft. combined curb
and gutter. Arnold Kraeft, City Engr.

Wausau, Wis.—City Council contem-
plates paving with brick Forest St.; cost
$25,000.

Carroll, la.—Contract for 30,525 sq.

yds. asphalt pq,vement has been awarded
by City Council to A. Jaicks Co., Kansas
City, Mo., at $58,702.

Clinton, la.—Bids reported desired until
Mar. 9 by Frank W. Leedham, City Clk..
for grading, draining and paving with 1

course concrete, various alleys, in all

about 3676 sq. yds. paving.

Tama, la.—Bids desired until Mar. 3 by
City Clerk for 37,000 sq. yds. brick paving.
.Aetna Eng. Bureau, Engrs., Chicago, 111.

St. Paul, Minn.—It has been decided to
pave Dayton Ave. from Victoria St. to
Lexington Ave. with sheet asphalt.
Bids desired until Mar. 1 by Aug. Hoh-

enstein. Purchasing Agent, for 45,000
.sandstone paving blocks, 24 sandstone
catch basins, 110,000 No. 1 vitr. small pav-
ing brick, 8,000 No. 1 vitr. large paving
brick, 200,000 No. 2 vitr. paVing blocks,
60,000 cement paving blocks, and 235,000
sewer brick; 41 cars crushed granite, 60
tons limestone dust for asphalt mixture,
etc. : 800 tons trinidad asphalt, 17 cars
asphaltum oil, 100 tons radium, etc.;
grading and improving Ivan Way. Glen
Terrace, Barrette, Ivy and other streets.

Winona, Minn.—Bids reported desired
until Mar. 23 by C. W. Anding, County
-Aud., for constructing state rural high-
ways in Winona County, as follows: No.
85, cost $162,540; No. 86, $109,504: No. 87,

$48,678; No. 88, $32,577; No. 89, $17,844; No.
90, $17,164; No. 91, $50,725; No. 95, $23,546;
No. 96, $46,777. Work includes clearing,
grubbing, excavation, turnpiking, mac-
adam, brick and concrete work, etc.

Omaha, Neb.—Bids are reported desired
until Mar. 2 by City Clerk, for curbing
and paving with asphalt, stone asphaltic
concrete, etc., creosoted block, portions of
S streets.

Butte, Mont.—Bids will be received
about ^larch 10 for paving with brick
.\rizona St.

Missoula, Mont.—Bids desired until
Mar. 10 by L. E. Harris, City Clk., lor
furnishing material and constructing a
pavement of vitr. brick, creosoted wood
blocks, bitulithic, asphaltic concrete,
asphaltic macadam, "Specifications A," or
asphaltic macadam, "Specifications B,"
together witli all accessories, in Special
Improvement Dist. No. 33. Stevens St.

Total area to be appro-ximateiy 10,305 sq.

yds. H. E. Rolfe, City Fngr.

St. Louis, Mo.—Bids desired until Mar. 5

by Bd. Pub. Service (Wm. T. Findly,
Secy.) for grading, curbing and paving
portions of Fyler, Scanlan and Ivanhoe
Aves., and 2 alleys, requiring 28,133 sq.
yds. brick pavement, 160 cu. yds.
macadam, 14,303 lin. ft. granite curb and
788 lin. ft. marginal curb, etc.

Bremond, Tex.—Bids desired until
.Mar. 5 by S. M. Peters, Secy., Bd. Road
Comrs., Bremond, for constructing a
system of roads and bridges in Bremond
Road Dist., No. 5, Robertson County. The
contract includes grading, and construct-
ing about 50 miles of earth, sand, clay and
gravel roads and building necessary cul-
verts and bridges. Plans may be ob-
tained from R. B. Pearce, Bremond.

Corslcana, Tex.—City Council voted to

pave with' gravel concrete macadam 4th
Ave.

Cuero, Tex,—Citizens of Hochheim
Dist. voted $50,000 bonds for constructing
county roads.

Ft. Worth, Tex.—Plans and specifica-

tions have been prepared by city for 3'/4

miles pavements, cost $30,000.

Colfax, Wash.—Surveys have been com-
pleted bv J. M. M. Gaw, County Engineer,
for constructing ihi miles permanent high-
way southeast of Colfax; cost $35,000.

Davenport, Wash.—Bids reported de-
sired until Mar. 2 by Co. Comrs. for con-
structing 12.53 miles of spread gravel
macadam road.

Ephrata. Wash.—Bids will be received
about Mar. 1st by County Comns. for

constructing a $12,000 concrete highway;
and on April 1st for a $25,000 concrete
highway. E. H. Stradllng, Co. Engr.

Everett, Wash.—Bids desired until Mar.
l.j by Mae Weatherbee, Co. Aud., for con-
structing 2% miles of Beverly Park High-
way to cost $16,000.

Kaiama, Wash.—Bids desired until Mar.
3 by H. A. Pryde, City Clk., for grading,
filling and paving a number of streets.

Port Townsend, Wash.—Bids desired
until Mar. 3 by Co. Coms. for constructing
about ly. miles of highway No. 24 to cost
about $15,000.

Shelton, Wash.—Plans will be completed
by A. L. Ward, County Engineer, for con-
structing one mile concrete road frora

Shelton north, at cost of about $15,000,

and for constructing Road 14, portion
Olympic Highway; cost about $20,000.

Tacoma. Wash.—This city and Pierce.
Country have formally agreed to pave
Pacific .Ave. from 64th St. to 96th St., this

year. This is the main road to Mt. Bainer
National Park, the portion beyond 96th St.

being already paved with concrete 20
miles. W. C. Raleigh, City Engr.

Portland, Ore.—Contract about to be let

by City Comn. for paving with macadam
E. 76th St.; cost $10,289.
Lowest bid opened for paving E. 23d St.

submitted bv Giebisch & Joplin, concrete
$11,943, asphaltic concrete $12,257 and
gravel bitulithic $13,324.

El Monte, Cal.—Bids desired until Mar,
5 by I. Worth Everett, City Clk., for ap-
proximately 4000 lin. ft. macadamizing.
I. Worth Everett. City Clk.; also 1300 hn.

ft. curb. R. L. Wood, City Engr.

Fullerton, Cal.—Citizens voted $36,000

bonds for paving Brea Rd.

Redwood, Cal.—Bids desired until Mar.
15 by County Bd. of Supervisors for con-
structing 6 miles macadam pavement on
Colma to Half Moon Bay Rd., 5 miles
macadam pavement on Half Moon Bay Rd.
to Pescadero Rd.. 2 miles oil macadam
pavement on Belmont Rd. to Crystal
Springs Kd., and 2.5 miles gravel road near
Ija Honda.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographically

Reading, Pa.—It is reported that $12,000

will be spent by city to double capacity of

Millmont garbage plant.

Wilmington, Del.—Bids including plans
and specifications desired until Apr. 1 by
Bd. Health (J. Austin Ellison, Secy.), for

disposal of garbage lor a term of 9 years
beginning June 1, 1915, advertised in En-
gineering Record.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Dredging— Boston, Mass.—Following are
?, lowest bids opened Feb. 18 by U. S. En-
gineer, Boston, for dredging 280,000 cu.

yds. of material in Chelsea Creek, Boston
Harbor (price given per cu. yd.): Morris &
Gumming Dredging Co., 14 State St., New
York, 12.6 cts.: Coastwise Dredging Co.,

Norfolk. Va., 15.25 cts.; John H. Gerrish,
101 Tremont St., Boston, 16.6 cts.

Dredging—Hartford, Conn.—Bids de-
sired until Mar. IS by Maj. G. B. Pills-

bury, Corps Engrs., U. S. A., New Lon-
don, for dredging in Connecticut River
below Hartford.

Gate House for Canal-Buffalo, N. Y.—
Col. J. G. Warren. Corps Engrs.. U. S. A..

Federal Bldg., Buffalo, writes no bids
were called for to be opened Feb. 20 (as

recently reported) for constructing 6 gate
houses and a storehouse at U. S. Ship
Canal Lock, Black Rock Harbor, Buffalo.

Plans are being prepared for these build-

ings but it will be some time before bids

will be received. Estimated cost said to

be $50,000.

Dredging—New York. N. Y.—Contract
reported awarded Feb. 11 by Col. W. M.
Black, Corps Engrs.. U. S. A.. First Dist..

Army Bldg.. New York, for dredging in

Harlem River, to R. G. Packard Co.. of

Bavonne. N. J., at 22.8 cts. per cu. yd.,

total $26,220. Next 2 lowest bids: Moms
& Cumings Dredging Co., New York, $27,-

312- Coastwise Dredging Co., Norfolk, \a.,

$30,935.

Excavator—Atlantic City, N. J.—Bids
desired until Mar. 11 by Dept. Parks and
Public Property (Harry Bacharach, Dir.)

for constructing one drag line or slack

line excavator, capable of excavating 800

cu vds. per day, for use at the Doughty
Pond, advertised in Engineering Record.
L. Van (Jilder, Engr. and Supt. Water
Dept., City HaU.

Ditches—Jersey City. N. J.—The Mos-
quito Exterminating Comn., of Hudson
Countv, at Jersey City, desires bids Mar. 4

for constructing about 100,000 ft. drainage
ditches in tlie salt marsh meadows of this

county at various points, beginning at

Bergen County line on the north and ex-

tending along either side of the Hacken-
saok River to the Kill Von KuU.

Dike—Newark, N. J.—The Essex County
Mosquito Extermination Comn., 790 Broad
St., Newark, desires bids Mar. 15 for con-
structing a mile or more of dike on New-
ark Meadows.

Pier Improvement—Philadelphia, Pa.

—

Contract awarded by Geo. W. Morris, Dir.

Dept. Wharves, Docks and Ferries. 555

Bourse Bldg., for work on Piers 38 and 40.

etc.. as follows: Skylights on Piers 38 and
40. Delaware River, to David Lupton's
Rons Co.. Allegheny Ave. and Tulip St.,

Philadelphia, $5,057: roofing said piers,

Harry S. Ehret, 1098 Drexel Bldg., $6,442;

ititrms marked thus give the vames of parties awarded contracts.
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eafso door« for superstructure of said
tf^- J- E. Osd«i> Co.. 14; Cedar St.. New
Tor*, fM.'IM. and car^o chutes and hatch

-

w»r nUUnsa at said Diers. W. W. Undsay.
Ht Barriaon BMs.. Philadelphia. (4,300.

Ptor Work—Ptilladclphia, Pa.—Bids de-
{red nnUI Mar. g by Depu of Wharves.
Docks and Ferries <G«o. W. Noma. Dlr.)
(or the folk>»ins:
Schedule A"—Fackaae elevators at

Piers IS and 40 South.
Schedule "B'—t'latform elevators for

Smthwark P • iwars River.
S**^"!* blHB at Southwark

Plan. I>«b
Sebedule l- — m-atlne at Southwark

Picra. Delaware River.
Sctaednle "E"—Construction of tempo-

rarr bnlkliMd. Sdiuylkill River.

Dralna0»-N«w Bwn, N. C—Oeo. D.
gall. Secy. Draloase Comn.. writes that
Mda will probably be received in March
for tlio propoaed drainace system, to in-
clude open and tile drains and 2 tidentM: cost about K«.(MO. Enslneer. R. R.
Bade, of New Bern.

Flood Protection Sonde—Augusta Ga.
Bids desired until Mar. 2 bv Finance »!om.
of the City Council tWm iLIartin. Chmn.)
for tIM,<we flood protection txinds.

AOralnaga—Bradantown, Fla.—Contract
reported awarded to Chas. F. Hill, of
Fabnetto, for dralnace work in Manatee
Ooontjr at tlOO.OOO.

Oralwage—Jacksonville, Fla. — L.ocal
praaa reports state that a contract has
been slsned by the Trustees of the In-
ternal Improvement Fund and the Furst-
Oark Constr. Co.. whereby the company
wlU becln within a abort time work1 becli

muD
o< the Braialadea Tbls canal, known as
the St. I^ocTe canaL will be dredged from
north section of Lake Okeechobee to St.
Lucie River a distance of 24Vi miles; it
will be too ft. wide at bottom and 260 ft.
wide on the water line, with a depth be-
low water line of 12 ft.

Drainage—Gonzales, La—Press reports
stale that foU6win« are bids opened by
the Comrs. of New River Drainage Dist.,
at Oonaalea, Feb. 4, for excavating drain-
ace canal In said district, approximating
I,OM,Me cu. yds. < price given per cu. yd.):
Hampton Reynolds. New Orleans, 12 eta.;
J. 8. Codifer. New Orleans. $>4 cts.. cash
basis: R. H. A G. A. McWiUiam. Chicago.
7.(5 eta. cash basis, and purchase of
bonds to be issued by district, amounting
to IITS.MM: D. B. Gore it Co. Shreve-
port. 2 bids. 7.4» cts.. cash basis. 2d, 8.47
eta., and purchase of Imnds at par: 3d.
actual coat of work, at upaet price of 6 7&
eta. including IS per cent commission and
coat of equipment.

Oltch—Ft. Wayne, Ind.—Bids reported
desired until Mar. < for 2>i milea ditch
construction. R. W. Guenther, Co. Engr.

Drainage Work—Walkervllle, Mich.—
Bids reported desired until Mar. 4 by
County Drain Comrs. of Oceana and Ne-
waygo Counties, at Inland Hotel, for con-
structing the Beaver Drain, total length
about I»,4a2 ft., bottom width 10 to 20 ft.

Orley A. Rhodes, Drain Comr., Newaygo
Coaotr, Grant. Mich.

Drainage—Lewlstown, III. — Contracts
reported awarded by Comrs. of Fulton
County, at Lewistown. for the new West
>f«'f "'-- Levee and I>ralnage Dist. work,
as folknrs: To M. J. O'Mara A Sons,
Beardstown. for construction of drain-
age ditches and levees at tllO.OOO; to
Beardstown Concrete Constr. Co.. Beards-
town, for building pumping plant at tl2.-

«0«. and to H. B. Owsley Blasting Co..
Beardstown, for all blasting and clearing
work at tS.OOO.

Waterway—Springfield, III.—In his mes-
age 10 Illinois Genera] Assembly, Gov-
eriHM- Edw. F. Dunne, urged I>egislature
to authorise construction of an 8 -ft.

waterway between Jollet and Ctica.
which would open a channel from Great
Lakes to Gulf of Mexico of same depth
now maintained In Mississippi River.
In such a waterway the present drainage
canaL 20 miles of Illinofa and Michigan
Canal and 4S miles of Illinois River would
be utilized; It also authorized Issue of
bonds not lo exceed tl.MO.OM for the
work.

Drainage—Racine. Wla—Bids reported
desired until Mar. « by Comrs. of Mt.
Plevunt and Somerset Drainage Dist.. at
office of Thompson. Myers * Kearney,
First Natl. Bank BIdg., for constructing
tile dralri*. involving 47.aU cu. yds. ex-
cavation.

Ditch—Clarion, la.—Bids desired until
Mar. 3 by F. E. Osier. County Aud., for
constructing Drain No. 107. Boone Town-
ship, approximately 7»,470 ft. In length.

DKch^Logsn, Is.—Contra/>t for con-
struction and repair of ditches around
Modale reported awarded as follows:
Hawkeye Tiling Constr. Co., Webster
City. $8,000; open ditch of Modale Dist.
and repairs to Toung ditch. Fred M.
Crane. Omaha, at a total of S8.450.

Drainage Work—Northwood, la.—Bids
desired until Mar. 4 by C. N. tJrdahl
County Aud., for furnishing material and
constructing drains and ditches In I>raln-
age Dist. No. 1$. In all about r>8.8>3 ft.

< to 21 in. tile. 3.752 cu. yds. earth
excav.

Ditch—Bemldji, Minn.—Contract re-
ported awarded to Geo. E. Brown, of
Litchfteld. for constmctlne Ditch No. 27.

at iibo-jl C3.'M»^

Dredge — Ouluth. Minn.—Bids desired
until Miir. 26 by MaJ. E. D. Peek, Corps
Engrs.. I'. S. A.. Duluth. Minn., for con-
structing and delivering complete the

steel hull 4is-vard dipper dredge Col. D.

D. Oaillard. advertised in Engineering
Record.

Dcalnage—Eibov» Lake, Minn.—Bids de-

sired until Mar. 5 by C. M. Nelson. Co.
.Aud., for Job No. 1. County Ditch No. 21.

requiring 3000 ft. open ditch and 49,196 ft.

tiled ditch; also Job No. 2, County Dilcn
No. 18. 5700 ft. open ditch, 14.151 cu. yds.

excavation. 2000 ft. tiled ditch. J. E. Cole,

Engr. in Charge. Morris.

Ditch Work—Owatonna, Minn.—Bids de-
sired until .Mar. 13 by M. J. Parcher, Co.
.\ud.. for constructing Judicial Ditch No.
2, consisting of excavation of main ditch,
3 laterals and 3 branch ditches, contain-
ing about 240.447 cu. yds. of excav.: also
fumtshing and installing 30 corrugated
metal culverts and constructing a high-
way bridge. Geo. A. Ralph. Engr., 410
Shubert BIdg.. St. Paul.

Earthwork—Elsberry, Mo.—Contract
reported awarded to \Vm. J. Callahan
Constr. Co.. Elsberry. for 100,000 cu. yds.
of earthwork in the Elsberry Drainage
Dist., at 818,480.

Drainage—Cape Girardeau, Mo.—Con-
tract awarded Feb. 9 by Comrs. Little
River Drainage Dist (Wm. A. O'Brian,
Ch. Engr.) for ditches Nos. 11 and 17,

about 9,849.071 cu. yds., to the Hoosler
I^nd & Investment Co., Stkeston, at 6.19
cts. per cu. yd. for excavation, and 820 per
acre for clearing.

Ditches, Etc.—Edna, Tex.—Bids report-
ed desired until Mar. 9 by Drainage
Comrs.. County Drainage Dist. No. 5 (J.

W. De Witt, Chmn.), for constructing
canals, drains, ditches and levees and
straightening and cleaning water courses
and other necessary work in said Drain-
age Dist., consisting of about 102 miles of
ditches, yardage about 627,390, area of
district about 30.389 acres.

Wharf— Houston, Tex.—E. E. Sands,
City Engr.. estimates cost of constructing
a city wharf, warehouse and railroad
switches on south side of turning basin,
at 8150,000, which will be constructed by
Hortoii & Horton, of Houston.

Dock—Hoqulam, Wash.—The Grays
Harbor Port Comn. reported to have de-
cided to construct a wharf 150 x 1250 ft.

at Sth St. to cost about 875,000.

Dike, Etc.—Kelso, Wash.—Contract
awarded Feb. 9 by Cfomrs. Diking Dist.
No. 2 <G. T. Hogg, Secy.) for construct-
ing dikes and ditches involving 460,000
cu. yd. excavation to Collier & Slever-
son, Salem, Ore., at 835,445. Other bids:
Montague O'Reilly. Portland, Ore., 848.000;
Columbia Agricultural Co.. 838,500; Hans
Pederson, $65,000; Reliance Constr. Co.,
855.000.

Waterway—^Tacoma. Wash.—Bids will
probably be received in June for the con-
struction of a waterway, to cost about
8360.000 from plans of L. A. Nicholson.
Room 507 Fidelity Bldg.

Irrigation—Tonasket, Wash.—It is re-
ported that property owners of McLaugh-
lin Flat have formed organization to con-
struct an irrigation system to water
about 2500 acres here. Committee has
appointed E. B. GIrnnell. chairman, to in-
vestigate and have plans prepared.

Pier—Long Beach, Cal.—Scott W. Alex-
ander, owner of Hotel Alexander, is re-
ported Interested with the citizens of
Long Beach in the construction of a
81.000.000 municipal horseshoe pier, ex-
tending from American Ave. to Pine Ave.
and 1500 ft. out to sea.

Wharf—Richmond, Cal.—A. C. Paris.
City Clk., writes all bids opened Feb. 15
for constructing municipal wharf No. 1

have been rejected and new bids will be
received Mar. 1. Cost reported to be
8270.000.

Pier — San Francisco, Cal.—Contract
reported awarded by State Bd. Harbor
Comrs. for repairing Pier 21, at foot of
Filbert St., to the San Francisco Bridge
Co.. at 811,887.

Dam— Boise, Idaho. — Contracts re-
porteil awarded by Dept. of Interior, at
WashlnKton. D. C, for a movable crest
for the Arrowrock dam, Boise irrigation
project, Idaho: Schedule 1, to Chicago
Bridge & Iron Works, of Washington
Heights, III., at $8,743: schedules 2 and
.*>, to Independent Bridge Co.. of Pitts-
burgh. Pa., at 89.583; schedule 4. West-em Pipe & Steel Co.. of Richmond Cal.,
$6,832. Bids on schedule 3 rejected.

Irrigation — Weiser, Idaho. — Irrigation
Dlsl. No. 1, of East Weiser, will start
work about Mar. 15 on construction of
ditches, to cost about $15,000.

Dock Improvements—Port Arthur, Ont.—Contract retK,rted awarded to Barnett &
McQueen, of Ft. William, to extend dock
front and make other improvements at the
plant of the Canadian Northern Coal &
Ore Dock Co.. at about 1100,000.

Little Falls, Minn.—Plans are being

considered by Minneapolis & Central Min-
nesota Ry. Co. to construct line between
Little Falls and Plerz. E. G. Potter, 433

Andrews Bldg.. Minneapolis, Pres.

Sacramento, Cal. — West Sacramento
Electric Ry. Co. is incorporated to build

an electric railway in Sacramento. Cap-
ital $100,000. Among incorporators are:

BenJ. P. Lilienthal, San Francisco; Her-
bert W. Furlon, Pleasonton. and others.

San Francisco, Cal.—Utilities Com. has
directed City Engineer to prepare plaris

for municipal railway across Golden Gate
Park; estimated cost $200,000.

Sausallto, Cal.—Plans and specifications

for the Sansallto Incline Electric Cable
Rv. have been completed and tiie company
will soon call for bids. Cars, winding ma-
chinery, rails, slot bars, cable, ties,

sheaves, pulleys, electric motor, electric

trolley equipment and lumber. For fur-

ther information address A. E. Roberts.
Engr., Sansallto.

ELECTRIC RAILWAYS.
Items Arraniied Geograpbicatty

Newborn, N. C.—Plans are being made
by Newbern-Ghent St Rv. Co. to fxtend
lines in Newbern at cost atiout $40,000,

RAILROADS.
Items Arranged Geographically

Cranford, N. J.—The Bd. of Public
Utilities Comrs. at Trenton reported to

have recommended elimination of grade
crossing on Union Ave. of the Central of

N. J. R. R. Co.

Alva, Okla. — A charter is reported
granted to the Alva, Buffalo & Colorado
Railroad Co. to construct a railroad from
Rosston to Buffalo, a distance of 20 miles.
Incorporators: J. H. Moran, L. A. Walton,
Geo. Stafford and others, all of Alva.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Brunswick, Me.—We are Informed that
it is proposed to reconstruct the high and
grammar school recently burned; it will

be of brick 125 x 65 ft., and coat $50,000.

Architect not yet selected. John A. Cone,
Chmn. School Com.

Boston, Mass.—Contract tor erecting
the Industrial School for Boys awarded
to Whiton & Haynes at $271,000 (bids
opened Feb. 9).

Maiden, Mass. — Reported competitive
plans are being received for a tuberculosis
hospital to cost $20,000.

Newport, R. 1.—All bids received for
erecting the John Clark School have been
rejected. Plans are to be revised and new
bids asked. Address Bd. Educ.

Clayvllle, N. Y.—Plans completed for the
high school, to cost $30,000. Building is to

have concrete foundations and be erected
of brick and stone.

Buffalo, N. Y.—See "Hydraulic Con-
struction and River Improvements."

Hudson, N, Y.—Bd. Superv. reported to
be considering plans for a new jail to cost
about $60,000.

Inwood, L. I., N. Y.—Competitive pl^ns
being received until Mar. 3 by Franklin
B. Low, 49 Wall St.. New York, for a
school to cost $90,000, which the Bd. of
Educ. of Inwood contemplates erecting.

Long island City, L. 1., N. Y.—Con-
tract for erecting School 93, Borough of
Queens, awarded to Frank J. Felgen-
hauer Co., Inc., 4 Court Sq., Brooklyn, at
$266,479. Next three lowest bidders: T. A.
Clarke Co., $272,600; H. C. Stowe Constr.
Co., $274,650, and Peter Cleary, $276,700.
Contract for plumbing was awarded to
Thos. E. O'Brien. Inc., 6311 Sth Ave..
Brooklyn, at $16,498 (bids opened Feb. 16
by Bd. Educ, N. T. City).
Contract for erecting School 97, Boro.

Queens, awarded to Frymier & Hanna
Co., 25 W. 46th St., New York, at $155,990
(bids opened Feb. 23 by Bd. Educ, N. Y.
City). Next three lowest bidders: T. A.
Clark Co.. $157,600; H. C. Stowe Constr.
Co.. $159,350. and Frank J. Felgenhauer Co..
Inc., $159,979. Contract for plumbing and
drainage awarded to Christ. Nally, 710
Columbus Ave., New York, at $10,764.
Bids desired until Mar. 8 by C. B. J.

.Snyder, Supt. Schools, New York City, for
general construction, also plumbing and
drainage, of School 41. Bayside, Boro.
Queens. Security $40.0"t' and $4,000, re-
spectively.

New York, N. Y.—Bids desired until
Mar. 6 by A. Woods, Police Comr. for
fumlshring material and erecting new
station house and garage for 61st Prect.
Brook Ave. and 142d St.. Boro. Bronx,
also plumbing, water supply and gas fit-
ting, also steam heating. Train, Hewlitt
& Reddy, Archts., 1181 Bway.

Rochester, N, Y.—Plans prepared by
Gordon & Madden, Rochester, for the
fireproof building to replace School No.
14 recently destroyed by fire, and to be
erected on University Ave.

Rosebank, S. i., N. Y.—Bids desired un-
til Mar. 1 by Dr. Jos. J. O'Gonnell, Health
Oflflcer, Port of New York. Quarantine
Station, Staten Island, N. Y., for construc-
tion, plumbing, heating, drainage, gas
Piping and electric work for animal build-
ing for Port of New York at Quarantine
Station, Rosebank, Staten Island. L. F.
Pllcher, Stite Archt., Capitol, Albany,

Wards Island, N. Y.—Following are
bids opened Feb. 19 by State Hospital
Comn., Albany, for erecting 3 acute hos-
pital buildings at the Manhattan State
'Hospital, Wards Island (a) 100 patients,
(b) 150 patients, (c) 200 patients: Emer-
son Bldg. Co.. New York, (a) $104,100,
(b) $118,500, (c) $141,000; Peter Keeler
Bldg. Co., Albany, (a) $106,522, (c) $149,-
222; Geo. B. Wills & Co.. Inc., New York,
(a) $107,687; DeKimpe Constr. Co., Ho-
boken, N. J., (b) $124,000; John T. Brady
& Co., New York, (b) $124,000; John H.
Parker Co., New York (c) $144,567. Low-
est bids received on heating were Walker
& Chambers, New York, (a) $11,210, (b)
$11,425, (c) $16,200; plumbing: Jas. Har-
lev Plumb. Co., Broklyn, N. Y., (a) $10,-
045, (b) $11,879, (c) $10,074.

Yonkers, N. Y.—Site at N. Bway. and
Ashburton Ave. selected for the new high
school.

Camden, N. J.—Plans and specifications
prepared for improvements contemplated
to the Camden County Insane Asylum,
costing $50,000.

Morristown, N. J.—Contract for erect-
ing U. S. Post Ofllce awarded to Chas.
McCauI Co., Philadelphia, Pa., at $99,-
790.

Plalnfield, N. J.—Bids desired until
April 2 by O, Wenderoth, Superv. Archt.,
Washington, D. C. for construction,
complete (including mechanical equip-
ment, lighting fixtures and approaches)
U. S. Post Office at Plalnfield. Adver-
tised in Engineering Record.

Secaucus N. J.—Dr. Gorden K. Dickin-
son, Pres. Bd. Mgrs. Tuberculosis Hos-
pital, has recommended to the Co. Bd.
Chosen Freeholders. Jersey City, that
they build a tuberculosis hospital at Se-
caucus.

Trenton, N. J.—Bd. School Estimate ap-
propriated $260,000 for construction, fur-
nishing and equipping of the Junior High
School on the Almshouse site.

Beaver Falls, Pa.—Bids desired until
Mar. 6 by County Comrs. (Geo. W. Swee-
ney, Clk.), for erecting Beaver County
Home. Separate bids desired for ven-
tilating and heating; plumbing and elec-
trical work. Plans and specifications can
be procured bv application to arcMtect,
7119 Jenkins Arcade Bldg., Pittsburgh.

Laurelton, Pa.—Plans being prepared
by Geo. S. tdell. 34 S. 16th St.. Philadel-
phia, for 3-story brick and stone State
Hospital to be erected here.

Mahanoy City, Pa.—Plans being pre-
pared by Clyde S. Adams. Philadelphia,
for a 2-story brick and stone school. -Ad-
dress School Bd.

McKeesport, Pa.—Reported specifica-
tions will be completed about March 1 for
the high school; Vrydaugh & Wolfe,
Archts.. 347 Sth Ave., Pittsburgh. Address
Bd. Educ.

Myerstown, Pa.—Contract for erect-
ing high school awarded to Beard Constr.
Co., Reading.

Nantlcoke, Pa.—Bd. Trus. Nantlcoke
State Hospital contemplate erecting a
nurses' home costing $30,000. E. S. Davis.
Archt., Scranton.

New Castle, Pa.—Plans being prepared
bv H. M. Wirsing. New Castle, for school
to be erected in 7th Ward at a cost of
$80,000. Address Bd. Educ.

Philadelphia. Pa.—Bids desired until
Mar. 8 by Committee on Property, Bd.
Educ. (Wm. Dick, Secy.), for erecting a
school containing 33 classrooms at 66th
St. and Kingsessing Ave., an addition to
Sharswood School, 2d and Wolf Sts.,

containing 18 classrooms and an addition
to the Morton School. 63d St. and Elm-
wood Ave., containing 6 classrooms.

Port Carbon, Pa.—Reported plans are
being revised for the 2-story brick school
to cost $40,000. E. Z. Scholl, .\rcht..

Reading.

South Bethlehem, Pa.—Plans com-
pleted by A. W. Leh, South Bethlehem,
tor the high school to be 3-story, brick,

stone, terra cotta and granite, and cost
about $186,000.

South Fork, Pa.—Bids desired until Mar.
2 by School Bd, for a 3-story fireproof
addition to South Fork High School. J. B.
Adams. Archt., Lincoln Bldg., Johnstown.

Columbia, S. C.—Governor has signed
bill providing for an election on a bond
issue of $260,000 to erect a new high
school and make other school improve-
ments.

LIncolnton. Ga.—Bids desired until Mar.
15 by Saml. L. Wilkes. Ordinary, Lincoln-
ton, for erecting a 2-story brick and frame
court house; cost reported at about $30.-

000. G. Lloyd Preacher, Archt., .\ugusta.

Savannah, Ga. — Auditorium bonds
amounting to $200,000 have been sold.

Clermont, Fla.—Bids desired iintil

-Mar. 8 bv Bd. Pub. Instruction for Lake
Countv, at the ofllce of the Superinten
dent at Tavares. for furnishing material

and erecting a brick school in Clermont.
W. H. Carr, Archt.; L. M. Johnson,
Chmn. Bd.

Jacksonville, Fla.—Com. on Pub. Wks.
adopted a resolution to take steps toward
erecting a new city hall.

•klteme marked thus aire the names cf parties awarded contracts.
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Live Oak, Fla.—Bids desired until

April 6 by O. Wenderoth, Superv. Archt.,
Washington, D. C, for construction,
complete (including mechanical equip-
ment, lighting fixtures and approaches)
TJ. S. Post Office at Plainfleld.

ifWest Palm Beach, Fla.—Contract (or
erecting court house awarded to Everet
P. Maule at $122,000.

Greenville, Miss.—Bids desired until
Mar. 15 by J. E. Leppert, Chmn. Bldg.
Com. at the office of the Mayor (or

erecting a high school, including heating,
plumbing, etc. R. H. Hunt, Chattanooga,
Archt.

Akron, O.—Reported that about $230,000
is available (or the building and site (or

the armory auditorium.

Alliance, O.—Plans completed by Wil-
lard Harsh, Cleveland, (or the City Hos-
pital. Address Mayor.

Champion, O.—Bids desired until Mar.
1 by K. R. Boyd, Clk.. Bd. Educ, Cham-
pion Township Rural School Dist., (or
(urnishing material and erecting a 6-

room brick and flreproo( school. Kling
& Zenk, Archts., Davis Blk., Youngs-
town.

Cincinnati, O.—Following are lump sum
bids (or erecting courthouse, opened Feb.
16 by Courthouse Comrs.— (a) granite, (b)

limestone; Chas. McCaul & Co., Philadel-
phia, Pa., (a) $1,999,900, (b) $1,763,000;
Bed(ord Stone & Constr. Co., Indianapolis,
Ind., <a) $2,009,000, (b) $1,776,300; Geo. W.
Fuller Co., New York, N. Y., (a) $2,085,000,
(b) $1,844,700; John Gill & Son, Cleveland,
<a) $2,155,000, (b) $1,905,000; Thompson
Starrett Co.. New York, (a) $2,095,000, (b)
$1,865,000; Arthur W. Riesen, Milwaukee,
Wis., (b) $1,963,000; John Griffith & Sons
Co., Chicago. 111., (a) $2,167,000, (b) $1,197,-
000; Wm. Doll, Cleveland, (a) $2,238,500,
(b) $1,999,500; Harig & Co., Cincinnati, bid
$2,176,000, and Roche-Brunner Co., Cincin-
nati $2,295,950.

Dayton, O.—Following are the (our low-
est bids on the general construction,
which includes structural work, received
Feb. 15, by Bd. Educ, (or erecting the
school at Cambridge, Yale and Euclid
Ave.; King Lumber Co., Charlottesville,
Va., $127,000; A. Bentley & Sons Co., Day-
ton, $137,490; Structural Concrete Co.,
Dayton, $140,500, and A. M. Frey, Piqua,
$143,572. Lowest bid (or heating and ven-
tilating was (rom M. J. Gibbons, o( Day-
ton, at $27,307; and plumbing from Case-
Ringlesbaugh Wilson Co., Dayton, at
$10,626. Schenck & Williams, o( Dayton,
Archts.
Bids desired until Mar. 16 by Co.

Comrs., Dayton, (or erecting a wing addi-
tion to Montgomery County Children's
Home. Peters, Herman & Brown,
Archts., 1129 Reibold Bldg.

Delaware, O.—Bids desired until Mar.
16 by Bd. Educ. (W. A. Dunlop, Clk.),
Concord Township, Delaware, R. F. D.
No. 5, (or (urnishing material and erect-
ing a brick and stone centralized school.
Chas. L. Inscho, Archt., Brunson Bldg.,
Columbus.

Fostorla, O.—Plans (or addition to high
school to cost $120,000 have been pre-
pared.

Lancaster, O.—Plans (or City Hospital
to be prepared by Wllbut T. Mills, Co-
lumbus; cost, $50,000.

RIttman, O.—Bids reported desired until

Mar. 2 by Bd. Educ. (or erecting a school,
concrete (oundation, brick and stone con-
struction, cost $40,000. National Eng. Co.,
Engrs., Marshall Bldg., Cleveland.

Rocky Ridge, O.—Bids desired until
Mar. 18 by Bd. Educ. (A. W. Hablitzel,
Clk.), (or erecting a school. Separate
bids desired (or ventilating and heating.
Thos. F. Huber, Archt., Spitzer Bldg.,
Toledo.

Springfield, O.—Robt. C. Gotwald, Got-
wald Bldg., engaged to prepare plans (or
remodeling the county Inflrmary into a
modern school building. Bids (or con-
struction will be asked in about a month.

West Austlntov^n, O.—Bids desired un-
til Mar. 17 by E. A. Houk. Clk. Bd. Educ,
Austintown Township, R. F. D. No. 1,

West Austintown, (or (urnishing material
and erecting a 10-room centralized school
with auditorium and gymnasium o( com-
posite construction at Austintown. Miller
& Ford. Archts., Dollar Bank Bldg.,
Youngatown.

Wllloughby, O.—New bids desired by F.
A. Gillette. Clk. Bd. of Educ, Mar. 23. (or
erecting flreproo( brick and concrete high
school, (rom plans o( Franz C. Warner,
Hippodrome Bldg., Cleveland; cost about
$80,000.

Wilmington, O.—At recent election citi-

zens voted in favor o( $300,000 courthouse
bond issue.

Zanesville, O.—Plans being prepared by
H. C. Meyer and C. B. Handschy, of
Zanesville, (or th« new market, providing
for 14 entrances.

Hammond, Ind.—Bids desired until Mar.
6 by School Bd. (A. J. Dressen, Secy.) (or
erecting Columbia School at Murris Park
addition to Hammond. Mac Turner,
Archt., Tapper Bldg.

Terre Haute, Ind.—Lowest bid received
by Bd. School Trus. Feb. 13 (or erecting
McLean .School was submitted by State
Constr. Co., Indianapolis, at $192,897.
No bids were received Feb. 13 for the

$300,000 school bonds.

Ann Arbor, Mich,—Bd. Regents has
authorized Improvements to the Water-
man Gymnasium at the Univ. of Michi-
gan, to cost $50,000.

Ewen, Mich.—Plans prepared by C. W.
Mass, o( Houghton, (or high school to be
erected in Ewen (or McMillan Township,
and for which citizens recently voted
$30,000 bonds.

Hastings, Mich.—Plans for high school
to be prepared by Rockwell A. Leroy, of
Kalamazoo.

Owosso, Mich.—Citizens voted in favor
of issuing $30,000 bonds to erect an 8-

room school.

Quincy, III.—School bonds amounting to
$80,000 have been sold. Address Bd.
Educ.

Sparta, III.—Plans being prepared by
N. S. Spencer, of Champaign, (or erec-
tion o( a 2-story brick high school, 142 x
86 (t. T. B. Stephenson, Secy. Bd. Educ.

Ladysmith, Wis.—Plans (or the hospi-
tal (or Mantellate Sisters, O. S. M., are
to be prepared by H. T. Liebert, Mara-
thon Co. Bank Bldg., Wausau; cost
$40,000.

Mlllersburg, la.—Bids desired until Mar.
10 by G. E. Jack, Secy. Independent School
Dist., Mlllersburg, (or erecting a 9-room
school. Reimer & Berlin, Archts., Marsh-
al Itown.

Lamberton, Minn.—Citizens voted in

favor of issuing $45,000 bonds for erect-
ing high school.

-A^Duluth, Minn.—Contract (or erecting
4-story, flreproo(, steel, brick, stone and
concrete armory at 13th Ave. E. and Lon-
don Rd. awarded to Geo. H. Lounsberry,
Lonsdale Bldg., at $107,410. Kelly & Wil-
liams, Archts., Duluth.

GIrard, Kan.—Bids desired until Mar. 1

by Bd. Educ. (or erecting a high school
and 2 ward schools, mcluding heating,
plumbing and ventilation. J. H. Felt &
Co., Archts., Kansas City, Mo.

Kansas City, Kan.—Bids reported de-
sired until Mar. 8 by Bd. Educ. (W. A.
Seymour, Secy.) for erecting Whittier
School addition. 2 stories and basement,
130 X 190 (t., part fireproo(. Probable cost
$80,000. Rose & Peterson, Archts., Barker
Bldg.

McCook. Neb.—Contract (or erecting
U. S. Post Office awarded to C. E. Good-
hand, Ord, at $98,250.

Castlewood, S. D,—Citizens o( the
county voted in (avor o( issuing $60,000
bonds to erect a court house.

Beaumont, Tex.—Plans accepted by Co.
Comrs. (or a 7-story 100 x 100-(t. stone,
granite and concrete jail to cost $350,000.

-t^Ennls, Tex.—Contract (or erecting U.
S. Post Office awarded to Volney E. Tay-
lor, Huntington, W. Va,, at $52,275.

Houston, Tex.—School Bd. Intends
erecting an annex to the Ball High
School; cost $55,000.

Seattle, Wash.—City Council has voted
to remodel (ourth floor of the city hall for
jail purposes; cost $50,000.

Wenatchee, Wash.—Plans completed
by A. Lundstrum. North Yakima, for a
2-story reinforced concrete and brick
school to cost about $45,000.

Grant's Pass, Ore.—Plans to be pre-
pared by E. E. McClaren, Lumber Ex-
change Bldg., (or a court house.

KIngsburg, Cal.—Johnson Bros., of
Kingsburg, are architects for the pro-
posed school, for which $40,000 bonds
were recently sold. H. E. Verble, Clk.
High School Com.

Stockton. Cal. — Plans completed by
Stone & Wright, 24 S. California Ave., (or
a school to be erected on North St., at a
cost o( $65,000.

St. Catharines, Ont.—Bids desired un-
til Mar. 15 as a whole or separately by
A. E. Nicholson. Archt., 46 Queen St., all
trades (or erecting a new collegiate in-
stitute here.

Tucson, Ariz.—Plans prepared by
Henry Jaasted. o( Tucson, (or ^ State
Museum building to cost $30,000.
Contract awarded Feb. 15 (or erecting

Safford high school to Arthur Jacobsen,
of Tucson, at $31,240. Henry O. Jaostad.
Archt., Tucson.

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston Mass,—Plans being prepared by
C. A. & F. .\'. Russell. 50 1/4 Warren St., for
fireproof apartment house to be erected on
Seaver St. at a cost of $100,000, by Parker
Estate.
W. Stanley Tripp, Boston, will erect a

5-story fireproof storage warehouse on
Howard Ave., Allston. John C. Spofford,
Archt., 1 Princeton Ave.

Newton, Mass.—The Old Colony Realty
Assoc., of Boston, has secured a site on
Eastbourne Road on which to be erected
9 brick apartment houses.

Middletown, Conn.—Plans being pre-
pared hy Mowbray & Ufflnger, 56 Liberty
St., New York, (or 4-story office and bank
building to be erected on Main St. by
Central Natl. Bank.

Walllngford, Conn.—The Masons of the
State propose erecting at the Home Irere

a brick and concrete central building,
costing $55,000. John O. Rowland, Supt.

Brooklyn, N. Y.—Reported Cass Gilbert,

11 E. 24th St., New ifork, has prepareu
plans (or 6 flreproo( warehouses to be
erected at the barge canal terminal site at
the junction of Newtown Creek and tlie

East River, Greenpoint.
Plans filed for following buildings;

2-story brick shop at 1st Ave. and 53d
St. for E. W. Bliss, cost $60,000, Walter
Pfarlander, 75 Pineapple St., Archt.;
4-story brick tenement at Cropsey and
21st Aves. for Bensonhurst Improv. Co.,
cost $60,000, Gronenberg & Leuchtag,
Archts., 303 5tli Ave., New York; 6-story
brick tenement at Keap and 4th Sts. ; also
6-story brick tenement at Division and
Bedford Aves. for Ross Land Co., cost
$105,000, Shampan & Shampan, Archts.,
772 Bway., Brooklyn; 6-story brick tene-
ment at S. 2d and Berry Sts. for Gorer
Realty Co., cost $50,000, Shampan &
Shampan, Archts., 772 Bway., New York.

Long Island City, L. I., N. Y.—Plans
filed for 12-story brick loft building at
10th St. and Van Alst Ave. for Everett
Realty Co., cost $500,000, Walter Haefell,
Archt., 245 W. 55th St., New York.

New York, N. Y.—Plans filed for follow-
ing buildings; 9-story brick fireproof
apartment house at Lexington Ave. and
84th St. for Surrey Realty Co., cost $210,-

000, Schwartz & Gross, Archts., 347 5th
Ave.; 5-story brick non-fireproof tene-
ment at Vermilyea Ave. and Academy St.
for 25 Vermilyea Ave. Co., Inc., cost $60,-

000, Geo. F. Pelham, Archt, 30 E. 42d St.;

12-story brick fireproof tenement at Bway.
and 89th St. for West Side Constr. Co..
cost $200,000, Geo. F. Pelham, Archt., 30
E. 42d St.; 9-story brick fireproof apart-
ment house at 122 E. 76th St., for J. Tish-
man & Sons, cost $250,000, Schwartz &
Gross, Archts., 347 5th Ave.; 5-story brick
apartment house at 341 Edgecomb Ave.,
ccfSt $75,000, Saml. Katz, Archt., 1 Mad-
ison Ave.; one 6%-story and one 6-story
brick fireproof dwelling at 4 to 8 E. 80th
St., for Frank W. Woolworth, total cost
$120,000, C. P. H. Gilbert, Archt., 1123
Bway.; 12-story brick fireproof store and
loft building at 29 W. 36th St. for Fredk.
Ayer, Beverly, Mass., cost $100,000, May-
nlcke & Franke. Archts., 25 Madison Sq.;
8-story brick fireproof mercantile store
and loft building at 5th Ave. and 48th St.,

for Saml., Wm. C. and Gustavo Frank,
cost $50,000, Alfred Freeman, Archt., 29
W. 34th St.; five 5-story brick tenements
at 188th St. and Valentine Ave. for Tieval
Bldg. Co., cost $260,000, Harry T. Howell,
Archt., 3d Ave. and 149th St.; two 5-story
brick tenements at Valentine Ave. and
184th St. for Hargton Bldg. Co., cost
$100,000, Harry T. Howell, Archt., 3d Ave.
and 149th St.; two 5-story brick tene-
ments at Nelson Ave. and Brandt PI. for
John Davis, cost $80,000, Edw. J. Byrne,
Archt., 148th St. and Willis Ave.
itContract awarded to Brown Bros.,

Inc., 11 E. 30th St., for erecting 6-story
addition to club house of Lambs Club at
132 W. 44th St. Cost about $250,000. Geo.
Albree Freeman, Archt., 311 Madison Ave.
^Contract awarded to A. L. Mordecai &

Son, 30 E. 42d St., (or erecting 11-story
limestone, brick and terra cotta store and
lo(t building on Bway. between 41st and
42d Sts. on site o( Hotel Saranac. Cost
$500,000. Rouse & Goldstone, Archts., 40
W. 33d St.
Plans being prepared by Louis E. Jal-

lade, 37 Liberty St., for a 7-story brick
and limestone Y. W. C. A. building to be
erected at Lenox Ave. and 124th St.
by the Y. W. C. Assoc, 600 Lexington Ave.
Plans being prepared by Maynlcke &

Franke, 25 E. 26th St., (or a 22-story loft
building to be erected on 42d St., between
8th and 9th Aves., for C. H. Darmstadt;
cost about $1,500,000.
A-General contract awarded to E. Brooks

& Co., 3 W. 39th St., for erecting 13-story
apartment house, brick and limestone, at
Park Ave. and 55th St., for the Park Ave.
and 55th St. Corporation; cost about $400,-
000. Cross & Cross, Archts., 10 E. 47th St.

Utica, N. V.—Plans being prepared by
Chas. Kiehm, Garner Blk., for a 3-story,
60 x 160-ft. laundry building, and a 1-story
50 X 70 ft. power house to be erected by
Jas. F. Leahy, 411 John St.; cost $50,000.

Bloomsburg, Pa.—Plans being prepared
for a 3-story brick and stone lodge build-
ing which Berwick Lodge No. 246 of the
Odd Fellows intends erecting.

Devon, Pa.—John S. Bioren, Pres. Mer-
chants Union Trust Co.. Philadelphia, re-
ported to have secured a site here on
which to erect a county home costing
$40,000; plans are being prepared.

Philadelphia. Pa.—Plans are to be pre-
pared by Henon & Boyle, Fuller Bldg., (or
a restaurant and bakery building, costing
$50,000, to be erected at Market and Mole
Sts.
John Thommen, 251 S. 23d -St., intends

erecting at 1520 Market St. a $50,000
building.
Contract has been awarded to Cramp

& Co.. Philadelphia, (or erecting a 9-story
loft building at 13th and Appletree Sts.
(or Louis A. Belmont, to be o( rein(orced
concrete and cost, including site, $300,000.
Chas. E. Oelschlager, Archt., Harrison
Bldg.

Washington, D. C.—Plans prepared by
Geo. N. Ray for a 7-story apartment
house to be erected at New Hampshire
Ave. and U Sts. N. W. by Wm. J. Kehoe
at a cost of $500,000.

Baltimore, Md.—The Atlantic Can Co.
Aliceanna and Chester Aves., Intends
erecting a 5-story brick 60 x 162 ft. ware-
liouse, plans (or which are being prepared
by Wm. O. Sparklln, Law Bldg.

Site at Franklin St. and Park Ave.,
purchased by Y. W. C. A., (or building
proposed with the $400,000 recently
raised.
Plans have been prepared for a 4-story

concrete warehouse to be erected at 123
Barre St. for BYltz Leuba. Henry Mas-
sart, Engr., 15 E. Lafayette St.
Calvert Constr. Co., Baltimore, will

erect at Calvert and 31st Sts., a 4-8tory
apartment house costing $100,000. B. H.
Ulidden, Archt., Baltimore.

Havre de Grace, Md.—Contract tor
erecting stone residence and garage for
J. P. Richards near Havre de Grace
awarded to Willard E. Harn Co.; cost
about $40,000. Walter M. Gieske, Archt.,
Gunther Bldg., Baltimore.

Burkettsvllle, O.—Reported plans being
prepared by J. F. Sheblessy, Cincinnati,
for St. Bernard R. C. Church, to cost
$60,000. Building to be fireproof.

Cincinnati, O.—Preliminary plans pre-
pared by Saml. Hannaford & Sons, Hul-
bert Blk., for a 2-story, 138 x 150 ft.,

brick and terra cotta store building,
which L. B. Reakirt, of the Bodmann es-
tate, 621 Main St., will erect on 5th and
Sycamore Sts.

Cleveland, O.—Plans being prepared for
a car barn and power unit buildings to be
erected bv the Cleveland Ry. Co. (Geo. L.
Radclifte, Gen. Mgr.. Cleveland) at Den-
ison Ave. and W. 73d St., at a cost of
.about $100,000. Buildings are to be of
brick, concrete, steel and fireproo(.

Columbus, O.—Contract (or erecting
St. Dominic's R. C. Church awarded to
D. W. McGrath.
Plans being prepared by J. Upton Gnb-

ben, Columbus Savings & Trust Bldg., (or
the addition to Indianola Methodist
Church, to cost $40,000. Rev. P. E. White,
Pastor.

Dayton, O.—Plans are being prepared
by Thies & Thies, 208 S. Ludlow St., (or
a 10-story brick and concrete hotel, to
be erected at 5th and Wilkinson Sts., at
a cost o( $200,000.
The Daytonia Hotel on W. 2d and Main

Sts., is to be enlarged and modernized
at a cost o( $75,000. Hayner Estate,
owners.

Thies & Thies, 208 S. Ludlow St., pre-
paring plans (or a 3-story apartment
house to be erected at .3d St. and Western
Ave. and to cost $75,000.

Sidney, O.—Plans about completed by
W. F. Miller, Springfield, (or a 3-story
office building to be erected by Sterllne
Kelsey estate. Cost, including equipment,
about $100,000.

Van Wert, O.—Plans (or Y. M. C. A.
building to be prepared by Shattuck &.
Hussey, Chicago.

Huntington, Ind.—The Elks propose
erecting a $25,000 building. H. W. Hock.
Chmn. Bldg. Com.

South Bend, Ind.—Elmer Crockett in-
tends erecting on La(ayette St. and
Washington Ave. a 2-story and basement
brick and stone building to be known as
the Crockett Bldg. W. W. Schneider.
Archt., 110 W. Jefferson St.

Detroit, Mich.—Plans to be prepared
by Smith, Hinchman & Grylls, Washing-
ton Arcade, (or a 12-story hotel to be
erected by Lafayette Land Co., at Lafay-
ette Boule. and Cass Ave., at a cost of
approximately $1,500,000.

Albert LeS, Minn.—H. J. Harm is re-
ported interested in a company which In-
tends erecting at Newton and William Sts.
an office building at least 5 stories high
and to cost $100,000.

Albert Lea, Minn.—Y. M. C. Assoc, re-
ported to be taking steps to erect a $60,000
building at W. Clark and St. Mary's St.

Minneapolis, Minn.—Harris Realty Co.
will erect at Marquette Ave. and 12th St.
a 3 -.story fireproof building for the
Nevens Co. to house the laundry and dye
house; cost $100,000. Bertrand & Cham-
berlain, -Archts., Bank of Commerce
Bldg.

St. Paul, Minn.—City Council has ap-
proved plans for the Union Station, cost
$15,000,000.

Jollet, III.—Plans are to be prepared by
W. C. Zimmerman. Chicago, 111., (or the
(-story steel and concrete building to ba
erected to replace the D'Arcy Bldg. on
N. Chicago St. and owned by J. W.
D'Arcy. Probable cost $150,000.

Springfield, III.—Knights of Pythias
reported planning erecting a temple,
costing $50,000.

Leavenworth. Kan,—Reported Great
Northern R. R. (A. H. Hogeland, Ch.
Engr., St. Paul, Minn.), intends erecting
a reinforced concrete roundhouse this
summer costing $100,000.

Omaha. Neb.—Geo. A. Joslyn will erect
for the Western Newspaper Union and the
Western Paper Co., at 9th and Harvard
.Sts.. a 5-story reinforced concrete fire-
proof building: plans being prepared by
John McDonald. Omaha Natl. Bank Bldg.

St. Louis, Mo.—Carondelet Methodist
Clvurch Intends erecting at Kings High-
way S. E. and Colorado Ave, a church
costing $40,000.

itltemt markii thus nive tht names of parties awarded contracts.
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AAustIn, Tcs.—Contract for ersctlnc
the Gaiety Theatre on Congress .We.
awarded to J. F. Johnson, at about tSl,0<K>.

Galvacton, Tex J. C. League intends
erecting a store and hotel bulUlinc at 21st
and Church Sts., to be 3-stor}' brick and
stone and cost 140,000. A. J. Bellls.
.\rchi.

Albany, Ore.—Reported Dr. J. P. Wal-
lace tnteods rebutldiiic the Wallace
Block, recently destroyed by fire.

Astoria, Ore.—Flans are to be prepared
by Chas. H. Withers. Astoria, for 4-story
reinforced concrete apartment house to
be erected at 3d and Commercial Sts. for
Alex. lluUer; cost. UO.ooo.

Klamath Falls, Ore.—Reported bids de-
sired about Mar. 1 by Bldg. Com. B. P. O.
Dka for erecting a ::-8tory steel and con-
crete, brick and terra cotta lodge buildtng,
coelinc tSO.OOO. Houshtaling & Dougan.
Archts.. Henry Bids.. Portland.

Portland, Ore.—Plans being prepared by
Reitz. Story & Duffy, Northern Bank
Bldg., Seattle, Wash., for dock, warehouse
offlcea. tanks, etc. for the Shell Oil Co. of
CaUfonila. to cost about nOO.OOO.

It Is reported that R. P. Wassell. 204 E.
ISth St., is Interested in company which
Intends erecting a 5-story brick apart-
ment house at 18th and Couch Sts., to cost
noo.«M.
Oakland, Cal.—Plans completed by W.

A. Newman. David Hewes Bldg., San
Fkaodsoo, for a brick church costing
ST9.M0 to be erected for the Second
Church of Christ (Scientist) at E3m and
S4th Sta.

NEW INDUSTRIAL PLANTS.
Items Arranged GeoffraplUcoUy

See aUo "Prh-ate Buildings,"

ABarnard, N. Y.—Contract for erecting
3-stonr, 70 z TO ft., steel and brick mill
for Pennsylvania Feldspar Co. awarded to
Goftfne-Swan Contr. Co., Rochester.
Steel work awarded to American Bridge
Co.

'^Lackawanna (P. O., Buffalo), N. Y.—Contract awarded to Otto Coking Co.,
( Church St.. New York. N. Y.. for con-
structing for Liackawanna Steel Co., at
Lackawanna City, a benzol plant in con-
nection with the byproduct cuke ovens of
said company.

Portcliester. N. Y.—Plana being pre-
pared by R. G. Cory, Engr., 39 Cortlandt
St.. New Tork, N. T.. for a 3-story addi-
tion to main factory of Simons Mfg. Co.:
also an additional story to adjoinlnz
bulkling. Coat |2a,000.

'APaaaaic, N. J.^<;ontract for foundation
(Incliidinc piles and reinforced concrete
caniinc) of the pan bouse extension t"
boOar bonae at plant of Paterson Parch-
ment Paper Co. awarded to MacArthur
Concrete Pile ft Foundation Co.. II Pine
St., New York.

^Cheater, Pa.^Contract for covering
concrete pile foundation of the coke bin
and coal unloading pocket at the plant of
the Philadelphia Suburtmn Gas & Electric
Co. awarded to MacArthur Concrete Pile &
Foundation Co.. 11 Pine St., New York.

Lagrange, Oa.—Reported Hillside Cot-
ton Mills is about to ask bids for erect-
ing cotton mill projected in this city.
Plans include a 3-story main building.
132 z 31S ft., with boiler and engine room
connecting, together with 21 store ware-
houses. 70 X SI ft., a one-story offlce
building. 34 z 50 ft., and about 150 4-room
tenant hotiaea.

'AMacon. Oa.—Contracts for remodeling
the old building and erecting a new struc-
ture at Mill No. 1 In Elast Macon awarded
by Bibb Mfg. Co. to Gallavan Bldg. Co.,
of Oreenvllle. S. C. About $60,000 wilt be
pent on building and nuichlnery.

MISCELLANEOUS.
See atto "Hydranlic Constrnclion and Rivei

Im^ovements."
Items Arranged Geo-jraphially

Coal -Handling Apparatus. Etc.—Boston,
Mass.—Bids liesireil uiiill Mar. 16 by Trus-
tees Boston t^'itv Hospital (.John J. Dowl-
iiiKs, -.M. 1>.. Sui>t.) for coal pocket and
coal-handliiii; apparatus for Boston City
Hospital.

Street Signs — Waterbury, Conn.—Bids
.Mar. 2 lorlor 1500 street

E. Kennedy, Supt.
are desired until
signs ami holders
Street and Sewers.

Broken Stone—New Brighton, S. I.,

N. Y.—See 'raving and Roads."

Park Work—Harrlsburg, Pa.—Warren
H. Manning, of Uoston, Mass., Landscape
Archt., of the City Planning Comn., has
completed a sketch for treatment of the
Capitol Park extension zone, including an
amphitheatre facing the Pennsylvania
Railroad, sunken roadways, bridges, drive-
ways, terraces and a subway at the rail-

road to replace State St. bridge. The
architect's plans are in connection with a
plan which includes beautifying entire
length of State St., across which Capitol
building extends.

Parkway Improvement — Philadelphia,
Pi.—See "riivinj; and Uoads."

Subway — Flint, Mich.—Citizens voted
Feb. 17 to issue toO.oOO bonds for con-
structing subway and under tracks of
Pere Mar<|uette R.K. D. E. Newcombe,
City Clk.

Oil Reservoirs— Portland, Ore.—Reitze,
Storey & Duffey. Engrs., Northern Bank
.t Trust Bldg., Seattle, Wash., reported to
have been commissioned by the Shell Co.,
of California, to prepare plans for 2 oil
reser\-olrs of steel construction with
concrete foundations to be built In Port-
land; also for docks, pipe lines, etc., to be
built here, the entire work to represent an
outlay of $500,000. The reservoirs will
have a capacity of 55,000 bbls. each.

-l^Englnes and Pumps—Portland, Ore.

—

Contracts reported awarded by the port
of Portland Comn. on Feb. 11 as follows:
For 2 engines, to Kerr Turbine Co., $13.-
870, and a 30-in. centrifugal pump, to
Portland Iron Works, $7,591.

Elevators, Etc.—San Francisco, Cal.

—

Bids opened Feb. 10 bv Bd. Pub. Wks.
(F. J. Churchill, Secy.) for Installing ele-
vators, hydraulic lifts, etc., in City Hall:
Pacific Guiney Elevator Co., .San Fran-
cisco, $50,950: Otis Elevator Co.. San
Francisco, $44,47.-i.

Bids
Close

Mar. >

.Mar. 2.

Mar. 3.

Mar. 3.

Mar. .1.

Mar. 3.

.Mar. 4.

Mar. 4.

.Mar. 4.

Mar. 5.

Mar. 6.

Mar. 8.

.Mar. 8.

Mar. S.

Mar. 9.

Mar. 10.

Mar. 10.

Mar. 17.

Mar. 17.

Mar. 22.

Mar. 23.

See Eng.
Record.

New York. N. Y Feb. 27

Toronto. Ont F«d-
i\

Philadelphia. Pa. Jan- «0

Lyons, N. Y Feb. 13

Adv. Feb. 13, 20. „ k o-
.\nacortes. Wash I'ep. ii

Long Beach, Cal Feb. 27

Newark, O Feb, 27

Ft. Wayne, Ind Feb. i>

Bianford, Ont 1 eb. 27

Philadelphia, Pa Jan. 30

Columbus, O Feb, 20

East View, O Feb- 13

Parkesburg, Pa Feb. 20

Adv. Feb. 20.
t^ k 07

Kent, O Feb. 27

Granville, O Feb. 20

Baltimore, Md Feb. 20

Adv. Feb. 20, 27. „ ^ 07Mason City, la Feb. 27

Butte, Mont Feb. 20

Brooklyn, .X. Y I^^S' ?I
Enterprise, Ore Feb. iv

Klnston, N. C *eb. 2,

.\dv. Feb. 27.

Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar. 3.

Mar. 3.

Mar. 3.

Mar. 3.

Mar. 3.

Mar. 4.

Mar. 5.

Mar. 5.

Mar. 5.

Mar. 9.

Mar. 9.

Mar. 12.

Mar, 15.

Mar. 15.

Mar. 15.

Mar. 15.

Mar. 16.
Mar. 17.

Mar. 22.

BRIDGES.

Illinois Jan.

La Conner, Wash Feb.
Tyndall, S. D Feb.
Mc-A,rthur, O Feb.
Cleveland, O Feb.
Colusa, Cal Feb.
Mason City, la Feb.
Illinois Jan.
Ft. Monroe, Va Feb.
Adv. Feb. 6 to 27.

Superioi', Wis Feb,
Nelson. Neb Feb.
Mt. HoUey, N. J Feb.
Adv. Feb. 20.

Lancaster, O Feb,.

Canton, O Feb.
Wagontown, Pa Feb.
Albany, Pa Feb.
Illinois Jan.
Owatonna, Minn Feb.
Calsary, -Mta Feb.
Cumberland, R. I Feb.
Adv. Feb. 13.

Everett, Wash Feb.
Broughton, 111 Feb.
Lima, O Feb.
Illinois Jan.
North Platte, Neb Feb,
Everett, Wash Feb.

Bids See Eng.
Close. Record.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Mar. 1. Revetment, New London,
Conn Jan. 23
Adv. Jan. 30 to Feb. 20.

Mar. 2. Steel Flue Flats, Cincin-
nati, O Jan. 30
Adv. Jan. 30 to Feb. 20.

Mar. 2. Levee Work, Linton, Ind. Feb. 20
Mar. 3. Dredging, Port .\ransas,

Tex Feb. 6
AA\. Feb. 6 to 27.

Mar. 3. Ditches, Tecumseh, Okla. Feb. 20
Mar. 3. Ditch, Clarion, la Feb. 27
Mar. 4. Drainage Work and

Ditches, Northwood, la. Feb. 27
Mar. 4. Drainage Work, Walker-

vlUe, Mich Feb. 27
Mar. 4. Ditches, Jersey City,

N. J Feb. 27
Mar. 5. Drainage, Elbow Lake,

Minn Feb. 27
Mar. 6. Drainage, Bay City, Tex.. Feb. 20
Mar. 6. Ditch, Ft. Wayne, Ind Feb. 27
Mar. 6. Drainage, Racine. Wis... Feb. 27
ilar. 8. Pier Work, Philadelphia,

Pa Feb. 27
Mar. 9. Dredging, Wilmington,

N. C Feb. 13
AAv. Feb. 13 to 27.

Mar. 9. Ditches, Etc., Edna, Tex. Feb. 27
Mar. 10. Canal Excav., Grand

Junction, Colo Feb. B
Adv. Feb. 6.

Mar. 10. River Bank Protection,
St. Louis, Mo Feb. 20

Mar. 10. Reclamation Work, Pay-
son City, Utah Feb. 20

Mar. 11. Excavator. Atlantic City.
N. J Feb. 27
-Adv. Feb. 27.

Mar. 13. Ditch Work, Owatonna,
Minn Feb. 27

Mar 15. Pump. Plant for Lock,
Seattle, Wash Feb. 6
Adv. Feb. fi to 20.

Mar. 15. Dike, Newark. N. J Feb. 27
Mar. 16. Jetty and Dike Wk., Gal-

veston, Tex Feb. 20
Adv. Feb. 20, 27.

Mar. 18. Dredging. Hartford, Conn. Feb. 27
Mar. 19. Dredging, Charleston,

S. C Feb. 20
Adv. Feb. 20.

Mar. 26, Dredge, Duluth, Minn Feb. 27
Adv. Feb. 27.

PAVING AND ROADS.

Proposals
For Proposals Advertised see Pages

44 and 45.

Bids
Close.

.Mar. 1.

Uar. 2.

Mar.
Mar.

Mar.

Mar.

Mar. 2.

Mar. 3.

Mar. 3.

. Ala.—Reported U. 8. Cast
Iron Pip* tc Fdry. Co. will erect a new
luilt at the plant here: cost $50,000.

Detroit, Mich.—The Menzles Shoe Co..
411 Gratiot Ave., Intends erecting at
Scolten and Brandon Aves. a 4-story rein-
forced concrete and fireproof factory, coat-
ing $7S.OOO.

Texaa.—The Texas Southern Electric
Co., M Consrcss St., Boston. Mass., pro-
pose B^dina to Its Victoria plant a 50-
ton dlatilled water ice plant, and a 500
K.W. atirface condensing outfit for steam
turMnc, and at Klngsviile, a 20-ton raw
waXkT plant, together with rebuilding of
a 29-t»n absorption plant. Rcofleld Eng.
Co., Philadelphia. Pa.. Consulting Engrs.

Lacrosse, Wash.—Reported stockholders
of Farmer*' Union Elevator Co, have sub-
scribed funds for constructing a flour mill
costing about $75,004.

Seattle, Wash.—Pbins prepared by Bebb
tc Gould. Denny Bldg.. for fireproof fac-
tory which R. H. Pridman Co., paper
board manufacturers of Los Angeles and
Ctakland, propose erecting In this city, and
bids for construction will be received at
once. H. C, Fields, 310 White Bldg., .Seat-
tle, .Vgr.

Toronto, Ont.—Rudd Paper Box Co.,
Richmond St.. West, Toronto, will rebuild
plant- recently destroyed by fire: coat
$30,000.

West Toronto, Ont—Reported W. H.
Banfleld A Sons. 120 Adelaide St., manu-
facturer of dies, tools, screw press, etc..

intends Installing machinery In factory
building recently purchased.

Mar.
Uar.

Mar, 8
Mar, 9
Mar. 9
Mar. 9,

WATERWORKS.
See Eng.
Record.

Bonds, Viola. Ill Feb. 20
Adv. Feb. 20, 27.
Reservoir, FItchburg,
Mass Jan, 23
Adv. Feb. 6.

Valves, etc.. Toronto, Ont. Feb. 13
Pump. Equipment, New
Ulm, Minn Feb. 20
Add. to Supply, South
Stillwater, Minn Feb. 20
Water Works, Notasulga,
Ala Feb. 27
Valves, Chicago, 111 Feb, 27
Water Wks., Lyons, N. Y Feb. 13
Adv. Feb. 13, 20.
Tank and Tower,
Elyrla. O Feb. 20
Tank. Stronghurst, III Feb. 27
Corporation Cocks. Etc.,
Columbus, O Feb. il
Mains, East View, O Feb. 13
Mains, Euclid, O Feb. 13
Meters, IjCm Angeles. Cal, Feb. 13
Tanks, Philippine Islands, Feb. 20
Adv. Feb. 20, 27.

Pipe, Etc.. Chillicothe,
.Mo Feb. 27
Water Supply Improv.,
Salem, .Mass Feb. 20
.*dv. Feb. 20, 27.
Pump. Atlantic City,
-N- J Feb. 27
Adv. Feb. 27.

Pipe. Etc., Royal Oak,
B. C > Feb. 6
Pumping Engine, Chi-
cago, III Keb. 27
Adv, Feb, 27.

Pumps. Spokane, Wash,. Feb, 13Pumping E<iuipment,
Lyons, Neb Feb. 27
Pumping Station, To-
ledo, O Feb. 20
Adv. Feb. 20.

Contract 123. New York,
N-,Y........ Feb. 27
Adv. Feb. 27.
Pumping Engine, Perth
Amboy, N. J Feb 20
Adv. Feb. 20.

Valves. Toronto. Ont Feb. 20
Adv. Feb. 20, 27.

SEWERAGE AND SEWAGE
DISPOSAL.

Mar. 2. Sisseton, S. D Feb 13
Mar. 2. Upper Darby. Pa Feb'. 20

Adv. Feb. 20, 27.

Mar. 9.

Mar. 10.

.Mar. 11.

Mar. 12.

Mar. 12.

Mar. 16.

Mar. 16,

Mar. 18.

Mar. 23.

Mar. 24.

Apr. 13,

Mar. 1.

Mar. 1.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

Mar. 2.

.Mar. 2
Mar. 2.

Mar. 2.

Mar. 3.

Mar. 3,

.Mar. 3.

Mar. 3.

Mar. 3.

.Mar. 3,

Mar. 3,

Mar, 3.

Mar, 4.

Mar. 4.

Mar. 4.

Mar. 4.

Mar. 4.

Mar. 4.

Mar, 4.

Mar. 5.

Mar. n.

Mar. 5.

Mar. >>.

Mar, 5.

Mar. 5.

Mar. 5.

Mar. 6.

Mar. 6.

Mar. 6.

Mar. 8.

Mar, X.

Mar. 8.

Mar. 8.

Mar. 8.

Mar. 9.

Mar. 0.

Mar. 10.

Mar. 10.

Mar. 10.

Mar. 11.

Mar, 12.

Mar. 12.

Mar. 12.

Mar. 12.

Mar, 16.
Mar. IB.

Mar. 15.

Mar, 15.

Mar, 15.

Mar. 15,

Mar. 16.

Mar, 22.

Mar. 23.

Mar. 23.

Bonds, Starkville, Miss.. Feb. 13

Adv. Feb, 13, 20.

Mt. Holly, N. J Feb, 20
Adv. Feb. 20.

Bonds, Jelllco, Tenn . Feb. 6

Adv. Feb. 6 to 27.

Wilkesbarre, Pa Feb. 13

Sanford, N, C Feb. 20
Indiana Feb. 20
Stockton, Cal Feb. 20
Pittsburgh, r>a . Feb. 2U
Adv. Feb, 20.

New Brighton, S. I.NY . l^'eb.

. Feb,
•n

Davenport, Wash 27
Omaha. Neb . Feb. 27
Massachusetts . Feb. 27
Columbus, . Feb. 11

Indiana . Feb. 97

Clarksdale, Miss Feb, 20
Baltimore, Md . Feb. 27
Louisville, Ky . Keb. 27
Port Townsend, Wash.... Feb. 27
Kalama, Wash . Feb. 27
Tama, la . Feb. 27
East Carnegie, Pa . h'eb. 27
Cleveland, O Feb, 87
SpriiiRfleld, Mass . Feb. 27
Buffalo, N. Y . Feb. 27
Newark, O . Feb, 27
Superior, Wis . Feb. 27
Bellevernon, Pa . Feb. 27
Newark, N, J , Feb. •f.l

Rushville, III . Feb.
. Feb,

?7
Watertown, N. Y 20
Hremond, Tex . Feb 27
Uoselle Park, N, J . Feb, 27
Kl Monte, Cal

, Feb ?7
St, Louis. Mo . Feb, 27
New York, N. Y . Feb. 27
Mt. Gllead, O

. Feb. 71
Rock Crusher, Reams
town. Pa . Feb. 20

Columbus,
. Feb, ?0

Hrookville Fla Feb 27
13East View. O . Feb.

Belllngham, Wash . Feb. ?n
. hen.
. Feb

'0
Pecos, Tex 20
Moorestown, X. .1

. Feb. ??
Watertown, Wis . Feb. 9-
(.'linton, la . Feb.

. Feb.
07

Angola, Ind '0
Adv. Feb. 20 to 27.

Cleveland, O . Feb. so
Missoula, Mont . Feb.

. Vch.
•<7

Woonsocket, R, I •n
Adv. Feb. 27.

Wilkesbarre, Pa . Feb. 13
Davenport, Wash . Feb. 20
Ohio

. Feb. 27
Indiana

. Feb. ?7
Mt, Gllead, O . Feb. 20
Mansfield, O

, Feb 20
Steelton, Pa . Feb. ''"

Adv. Feb. 27.
Oneonta. N, Y . Feb. ?7
Redwood. Cal . Feb. ?7
Everett, Wash

. Feb. ft
Plilladelphla. Pa . Feb. ?7
Adv. Feb. 27.
New Brunswick, N. J .

.

. Feb. 2ft

. Feb.

. Feb.
?7

Klnston. N, C •'7

Adv. Feb. 27.

^ttemt marked thus give the names of parlies awarded contracts.

PUBLIC BUILDINGS AND
SCHOOLS.

Mar. 1. Rome, N. Y Feb.
Adv. Feb. 13, 20.

Mar. 2. Columbus, O Feb.
Mar, 2. Trenton, N. J Feb.

Adv. Feb. 20, 27.
Mar. 2. Fall River, Mass Feb.
Mar. 3. Hudson, O Feb.
Mar. 3. Rittman, O Feb.
Mar. 4. Newark, N. Y Fet).
Mar. 4. Worthington, O Feb.
Mar. 4. Washington C. H., O Feb.
Mar. 5. Seattle, Wash Feb.
Mar. 5. Prince Frederick, Md...,Feb.
Mar. 5. Hammond, Ind Feb.
Mar. 6. Lawton, Okla Jan,
Mar. 6. Prince Frederick, Md Feb.
Mar. 6. Johnston, la Feb.
Mar. 6, Beaver Falls, Pa Feb.
Mar. 6. New York, N. Y Feb.
Mar. 8. Atchison, Kan Feb.
Mar. 8. Ft. H. G. Wright. N T.. Feb.

Adv. Feb. 13 to 27.

Mar. 8, Jamestown, N. D Feb.
Mar. 8. Clermont. Fla Feb.
Mar. 8. Kansas Citv, Mo Feb.
Mar. 8. Long Island City, N. Y... Feb.
Mar. 8. Philadelphia, Pa Feb.
Mar. 10. Millersburg, la Feb.
Mar. 11. Pittsburgh, Pa Feb.

Adv. Feb. 6, 13.

Mar. 15. Fairmont, W. Va; Feb.
Mar, 15. Utica, N. Y Feb.
Mar. 15. Greenfield, Mass Feb.
Mar. 15. East St. Louis, 111 Feb.
Mar. 15. I-incolnton, Ga Feb.
Mar. 15. Greenville. Miss Feb.
Mar. 15. St. Catharines, Ont Feb.
Mar. Ifi. Dayton, O Feb.
Mar. 1 6. Delaware, O Feb.
Mar. 17. West Austintown, O Feb.
Mar. 18. Rockv Pudge, O Feb.
Mar. 22. Brattleboro, Vt Feb.
Mar. 22. Greeley, Colo Feb.

Adv. Feb. 20.

Mar. 22. Everett. Wash Feb.
Mar. 23. Willoughbv, O Feb.
Mar. 23, Des Moines, la Feb.
Mar. 25. Pendleton. Ore. Feb.
Mar. 29. Smyrna. Del. Feb.
Apr. 2. Plaintield. N. J Feb.

Adv. Feb. 27.

Apr. 6. Live Oak, Fla Feb.

PRIVATE BUILDINGS.
Mar. 5. Emporia. Kan Feb.
Mar. 10. Lynn, Mass Feb.
Mar. 25. Wilmington. Del Jan.

MISCELLANEOUS.
Mar. 2. Street Signs, Waterbury,

Conn Feb.
Mar. 3. Cement, Seattle, Wash... Feb.
Mar. 5. Cement, Winnipeg, Man.. Feb.
Mar. 0. Street CleaninK, Joliet. 111. Jan.
Mar. 10. Engines and Compressor,

Ketchikan, Alaska Feb.
Mar. 11. Elevators, Etc., Pitts-

burgh, Pa Feb.
Mar. 11. Broken Stone, Philadel- _

phla. Pa Feb.
Adv. Feb. 20, 27,

Mar. 13. Foundation for Radio
Tower, Washlnrfo".
D. C Jan-

Mar. 16, Coal Handling Apparatus,
Boston, Mass Feb.

IS

13
20

20
13
2T
13
13
20
20
20
27
9
13
20
27
27
13
13

20

27

6
13
13
1.^

27
27
27
27
27
27

"«

20

20
27
20
6

20

13
20

27
20
20
2S

24

2T
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New Construction Activities
steel orders during the month of February

seem to have decreased about 20 to 25 per cent

as compared with January. Contracts for

175,000 tons of rail, 4356 cars and only 3500

tons of bridge work were placed last month by
the railroads. In spite of this, although the

shipments of finished steel products during the

month increased about 15 per cent, unfilled

orders of the United States Steel Corporation

seem to have increased by 100,000 tons.

Building and bridge orders for structural steel

during the month totaled only 34,000 tons, in-

cluding bridge work ordered by the railroads.

Bids have been submitted, however, on two or

three times this tonnage, but several large con-

tracts are held in abeyance. Furthermore
bids will be received early this month for

work requiring an additional 15,000 tons of

structural steel. Steel production, on the

whole, is being well maintained at about 65

per cent of capacity, and several more fur-

naces have been put in operation during the

month. Export business is still hampered by
high freight rates, scarcity of boats and block-

ade-zone uncertainties. Inquiry for steel for

shrapnel shells and wire is nevertheless very
active. Publicly financed construction work,
especially paving and highway work, has
shown increasing healthy activity since the

first of the year, and while private construc-

tion woi'k is still very slack some improve-
ment may be looked for this spring.

Buildings

The contract for a sixteen-story office

building at Broadway and Twenty-fourth
Street, New York City, was let last week.
School buildings again occupy the most
prominent place in the new work noted. Bids
were opened in Toledo for a $200,000 school.

Bids totaling about $187,000 were received for

erecting the biology building at the Univer-
sity of Minnesota. At Fresno. Cal., a con-
tract for erecting a group of buildings for

the Normal School was awarded at a little

under $300,000. The Northern National
Bank Building, contract for which was re-

ported awarded at Toledo, will cost $200,000.
Bids are desired on good size school buildings

at Providence, R. I.; McKeesport, Pa., and
Dayton, Ohio. It is reported that the Pitts-

burgh Board of Education will soon let a
$265,000 contract. The Governor of Wash-
ington has approved the appropriation of

$150,000 for a new building at the University
of Washington. Among the notices of pros-
pective work a little more variety is in evi-

dence. Plans have been prepared for a
$1,000,000 hotel in Cleveland. Plans have also
been completed for a $150,000 court house at
Walla Walla, Wash. It is reported that the
Northwestern Railroad contemplates improv-
ing its Milwaukee depot at a cost of $600,000.
A chemical company is reported to have pur-
chased a site in Brooklyn for erecting a plant
which will consist of twenty-three buildings.

Plans are being prepared for a $175,000 addi-

tion to a manufacturing plant at Mercer, Pa.
A ten-story fireproof building to cost $250,000
is proposed for the Woman's Board of Trade
in Boston. At St. Paul a $200,000 elevator is

projected.

Bridges, Roads and Paving

A $480,000 bridge contract in track eleva-
tion work at Philadelphia was awarded last
week. A contract was also awarded for re-

constructing a railway bridge over the Red
River at Shreveport, La. Bids are desired at
Fredericton, N. B., for constructing both the
superstructure and substructure of a large
highway bridge. Four piers and two abut-
ments will be necessary, and five spans of con-
siderable length wiU be required. Bids are
desired on a number of smaller bridges. Pav-
ing and road work continue very active,

especially bids desired. A contract was let

last week at $43,780 for constructing the
Mystic Valley Parkway at Medford, Mass. At
Kankakee, 111., a $54,000 contract was award-
ed and at Emmetsburg, Iowa, another contract
was awarded at $102,000. Contracts totaling
more than $135,000 have been awarded at Can-
ton, Ohio. Contracts awarded on Illinois State
road work last week totaled $98,000. At
Huntington Beach, Cal., and Riverside, Cal.,

bids were opened on good sized paving con-
tracts. Contracts for a good deal of paving
work have also been awarded in Cleveland.
Work on the Maine State highways will be
ready for letting about April 1. Bids are de-

sired until March 23 for constructing 54 mi.

of New York State highways. Bids are de-

sired on further State road work in Maryland,
including oiling seven sections of State high-
ways, for which it is estimated a million and
a quarter gallons of oil will be needed. Bids
are desired on considerable paving and grad-
ing work in New York City. Long Island
City has advertised 17,000 sq. yd. of granite
block pavement and other paving work.
Twenty miles of road work will be let March
10 at Delaware, Ohio. One hundred and fifty

thousand dollars worth of grading and other

work will be let April 6 in Spokane. Bids are
desired on 26 mi. of road construction near
Covington, La. Other paving work is adver-

tised at Superior, Wis., and Washington, Iowa.
It is reported that $200,000 worth of sidewalks
will be built in Boston. It is reported that

the Washington State Legislature has appro-
priated more than $3,200,000 to aid in road
work. An appropriation of $78,000 has been
made for paving work at Dayton, Ohio.

Sewers and Waterworks

A contract for 1000 tons of cast iron pipe

was awarded at Youngstown, Ohio, at $22.40

per ton. Contracts for pipe, castings, cement,

etc., have been awarded at Morehead City,

N. C. Bids are desired for furnishing ma-
terials and putting in water mains on which
$42,900 security will be required by New York
City. Bids are desired for cast-iron pipe and

seamless steel tubing at Cleveland. Contracts

for materials for a waterworks system at

Woodruff, S. C, will be let March 9. Bids

are desired for constructing a waterworks sys-

tem at Burton, Kan. Bids are desired on
filtration plants at Billings, Mont., and Fort
Hope, Ontario, Can. Press reports state that

bids will soon be asked on 'the construction

of a duplicate water system at Toronto, which
will cost $6,667,000. A $334,000 filtration

plant is being designed for East Liverpool,

Ohio. The lowest bid opened on the Long
Island City sewer work was for $46,000. The
contract was awarded at Philadelphia for

$151,000 for relocating sewers preparatory to

rapid transit construction, . and two other

sewer contracts let in Philadelphia totaled

$200,000, while the lowest bid on another
Philadelphia sewer contract was $58,000. Low
bids on the first two sections of the Milwaukee
intercepting sewers totaled over $481,000.

Bids are desired on 15,000 ft. of sewer at

Burlington, Iowa. Osborne, Kan., has adver-
tised a sewerage system, including 22,000 ft.

of pipe and a septic tank. It is reported that

Atlanta, Ga., will spend $359,000 for sewer
extensions. Plans are being prepared for a
23-mi. sewer system and disposal plant at

Pitman, N. J. The City Council of Columbus,
Ohio, has appropriated $275,000 to improve
the sewage treatment works there. Baltimore
has completed plans for a $100,000 sanitary
sewer. The State Board of Health has
ordered the city of Cleveland to have in opera-
tion a new sewage disposal plant by Feb. 13,

1918.

Miscellaneous

Estimates for grade elimination work at

Portland, Ore., indicate an expenditure of

$750,000. The incorporation of two new rail-

road companies, one at Minneapolis and the
other at Radford, Va., is reported. The Nor-
folk and. Western Railroad has been author-
ized to construct about 37 mi. of line in Vir-
ginia. It is reported that the Dominion Gov-
ernment has appropriated $1,650,000 for com-
pleting a breakwater at Victoria, B. C, and
a drydock at Esquimalt. A $100,000 pier con-

tract was awarded at Venice, Cal. The lowest
bid for the Dorchester tunnel on the Boston
subway was $554,750. The lowest bid for an
additional contract on the West Forty-sixth

Street pier. New York City, was $244,449. A
contract for building a breakwater has been
awarded at $250,000 at Fort Williams, On-
tario. The Public Service Commission for the
First District of New York approved the

award of a contract for constructing nine sta-

tions on the Sea Beach line at $331,000. No
bids were opened for the construction of sec-

tion 4 of routes 4 and 36, a part of the Broad-
way-Fourth Avenue Rapid Transit Railroad
in Manhattan, and the date of letting has been
indefinitely postponed. This action was due
to the recent decision of the Court of Appeals
on the alien labor law.

WATERWORKS.
Hems Arranged Geographically

FItchburg, Mass.—Following are the 3
lowest bids opened Mar. 2 by Bd. Water
Comrs. (ThoH .P. Sheldon, Pres.) for con-
structing Ashby reservoir: E. W. Foley
Contr. Co., 71 Wall St., New York, $99,-
105; International Constr. Co., Boston,
$104,994; Has.sam Paving Co., Worcester,
1107,135. Metcalf & Eddy, Engrs., 14
Beacon .St., Boston.

Worcester, Mass.—The City Council,
Feb. 24, passed loan order for $85,000 for
pipe and construction work for the Water
Dept. F. H. McClure, City Engr.

Jamestown, N. Y.—Bids reported desired
until Mar. 11 by Bd. Water and Lighting
Comrs. for approximately 40 tons 8-ln. and
110 tons 6-ln., Class C, bell and spigot c.-l.
pipe, and 7000 lbs. special castings.

New York, N. Y.—Bids desired until
Mar. % by Wm. Williams, Comr. Water
Supply, Gas and Electricity, New York,
for furnishing, delivering and laying
water mains and appurtenances in South-
ern Boule., Boro. Bronx. Security $12,000.
Also furnishing, delivering and laying

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

water mains and appurtenances in Buck-
ley, Goodrich, Marlon, Meadow, Bank.
Grosvenor, Miller, High and a number of
other streets, Boro. Queens. Total
security $27,000. Also furnishing, dellTer-
ing, unloading, stacking and storing c.-l.
pipe, special and valve box castings,
valves and double nozzle hydrants, Boro.
Manhattan and Bronx. Total security
$3,900.
Bids desired until Mar. 11 by Wm.

Williams, Comr. Water Supply, Gas and

Electricity, for furnishing, delivering and
laying a i2-in. water main across the
East River from E. 104th St. to North
Brother Island, and hauling and laying
water mains and appurtenances in E.
104th St. and on North Brothers' Island,
Boro. Bronx. Security, $8,000.

Cedargrove, N. J.—All bids opened Feb.
24 by Com. on Pub. Bldgs., Co. Bd. Chosen
PYeeholders, Newark (Aug. I^ Lacombe,
Chmn.), for furnishing material and in-

stalling an addition to the water supply
system at Essex County Hospital, Over-
brook, Cedargrove Township, including
artesian wells, centrifugal pumps, air
compressor, piping, etc., have been re-
jected, being In excess of the appropria-
tion, which is $10,000. Plans will be modi-
fled. Runyon & Carey, Engrs., 845 Broad
St., Newark.

.East Orange, N. J.—Bids desired until
Mar. 8 by A. A. Relmer, Secy. Bd. Water
Comrs., for pumps and condensers.

-A^Hawthorne, N. J.—Contracts awarded
by Boro. Comrs. to R. D. Wood & Co.,
Philadelphia, Pa., to supply 2174 tons c. i.

pipe for proposed water system at $20.23
per ton; and to Geo. B. Richardson,
Ridgewood, to furnish 168 hydrants at
$23 ea. and lay 14-ln. pipe at 45 cts.; 12-
in., 35 cts.; 8-ln., 27 cts. and 6-in., 20 cts.
per ft. Engineer, H. J. Harder, of Pat-
erson.

Scottsdale, Pa.—Chester & Fleming.
Pittsburgh, are preparing an appraisal of
the water works system, which will be
submitted to the borough offlclala In the
near future.
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^Philadelphia. Pa.— Contract awardad
to CaatraU Oonstr. Co.. Golf Bids., Cam-
daa. N. J., (or STTS ft. conduit lor the
dtr at n.^*S.

AKWMteoton. Md.—Contract baa been
•warded to Cantrell Constr. Co., Phtla-
detphla. Pa., for construcdnc water
works (bids opened Feb. 20). They bid
Cor lajrlns 1-ln. pli>e, 44 cts.; 4-li>. BO eta.;
•-in.. CS cts.; R-in., 84 cla.; a (0.000-gal.
tank and tower. $3,075. etc; total. Includ-
in* Talrea. hydranu, etc.. tZltS*. Other
bids: J. B. Starker. RockvUle. $14,091: H.
AT. E. FarrelL Westchester. Pa.. n4.T&5:
J. L Dick. Scottdale. Pa.. U4.4S4: Mar-
tin * lllUer, Caldwell. N. J., and Bruno
Plaslmento, Seneca Falls, Associated,
ni.101. ErnKlneer. Herbert W. Hatton.
Equitable Bide., Wilmington. Del.

Wilmington, Del.—Bids reported desired
until Mar. » by Levy Court, for 20 In.

water main from Sd St. bridge to Thomas
and Heald Sts. Jas. Wilson, County Ehigr.

Dayton, Vs.—Citizens reported to have
Toied $24,500 bonds for water works.
sewers and an electric light plant.

HarrisoAburg, Va.—J. O. Yancey, Jr..

City Recorder, writes that the proposed
nitration plant will probably be con-
structed by force account from plans of
.V. W. Davis, of Harrisonburg.

Sheperdstown, W. Va.—Council report-
ed to have granted Randolph Stalnaker
and others franchise for water worl<s.

'Aliorehead City, N. C—Contracts have
been asrarded as follows (on bids opened
Feb. 1» for water and sewer materials:
ewer pipe, Pomona Terra Cotta Co., Po-
mona, N. C: sewer castings. Southern
Iron A Equipment Co., Atlanta, Ga.

:

brick. New Bern Brick Co.. New Bern,
N. C: cement. Carolina Portland Cement
Ca. Charleston. S. C: lead. jute, etc..

Crane Co.. Atlanta, Oa.; pipe, U. S. Cast
Iron Pipe Co., Chattanooga, Tenn.; hy-
drants and valves. Columbian Iron Works,
Chattanooga, Tenn.; galvanized pipe,
etc., Hyman Supply Co., New Bern, N.
C Engineers. J. B. McCrary A Co., At-
UnU. Ga.

Woodrufr, S. C^—Bids desired until Mar.
• by J. E. lEzdl, Town Clk.. for furnish-
lag material for water works and sewer-
age slrstem. to include approximately
CTM ft. 8 in. Class B. 1S,600 ft. 6 In. <'la.s8

B. S4S ft. 8 In. Class A pipe. 11.000 ft.

IH in. galranised c. L pi|>e, C tons special
castings. 40 hydrants. 75.000 gal. tank on
8S ft. tower, about 22,000 lbs. steel rein-
forcement. 24.600 10, 8 and ( In. t. c
aewer pipe, 14S,000 bricks. 237 tons stone,
121 bbls. cement, etc. The J. B. McCrary
Co.. Bngra.. Third Natl. Bank Bldg.. At-
lanta. Ga.

Hawklnsvllle, Oa.—Citizens rei>orted to
Iia.Te voted $15,000 bonds for enlarging
ebool and extensions of water and sewer

Oa RIdder, La.—Citizens reported to
have voted $(0,000 bonds to take over
water plant and extend the system: also
Install a sewer system.

Vivian, La.—Bids desired until Mar. 1«
for $>S,000 bonds issued for the purpose
of constructing a water works system.
For further Information address J. D.
Houston. Town Clk.

Covington, Ky.—Comr. Howk. Super-
vising Engineer Hornung, and City En-
gineer Meiners have completed survey
of ronte of emergency main from Ft.
Thomas along Three Mile Creek to a point
on Ueking River, where they intend to
BIO— that stream and connect with the
Covington system.

'A'Hodaenville, Ky.—Contract reported
awarded to J. w. and A. Snyder, of Tay-
lorsvlDe, for construction of water works
at $I4.S0«.

Newport. Ky.—Comr. Pnb. Safety
Chris En>ert. of Newport, is advocating
that the oflllclals of Covington and New-
port '-ombine and erect a municipal light
and water plant.

Cleveland, O.—Lowest bid opened Feb.
24 by Commissioner Purchases and Sup-
plies for constructing coagulant house
superstructure and miscellaneous work
for nitration plant. Contr. 5, reported sub-
mitted bv the Masters A Mullen Constr.
Co.. at $$8.»0S
Bids are desired until Mar. 12 by A .R.

CaOow, Comr. Purcliases and Supplies,
for c-i. pipe, special and miscellaneous
eastings, also valves, (or Dept. Pub.
DUllUae, Dlv. of Water.
Bids desired until Mar. 17 by Commis-

sioner of Purchase A Supplies, til City
Hall, for constructing a Altered water
reservoir. Contra^ No. (, advertised In
Engineering Record.

Columbus, O.—0>uncll has passed ordi-
nance providing for appropriation of $100,-
M$ for water main line extension and
fltgMO for flre hydrants and material.

Dover, O.—City Council has passed
ordinance providing for issue of $11,400
bonds for enlargement of the water works.
Including a t4W.eOO-gal. pump and other
Siuipraent n»ce—a ry. L. M. Williams,
ayor.

East Liverpool, O.—Chester A Fleming,
Pittsburgh. Pa., are preparing plans and
specifications for a 1,000,000 gal. mechan-
ical Alter plant, new pumping station.

and additional force mains at an esti-

mated cost of $334,000. Work will be
ready for bids about May 1.

Napoleon, O.—The Bd. of Pub. Affairs

has engaged Wm. Q. Clark, of Toledo,
consulting engineer, to prepare plans (or

the Altration plant to have a daily capac-
ity Of 2,000,000 gals.

Toledo, O.—Bd. of Public Service re-

ported to have rejected all bids recently
received (or submarine water main across
Maumee River; cost. $16,800; also re-
jected bids for 3000 curb boxes.

-^Voungstown, O. — Contract awarded
Feb. 18 (or 1000 tons 6, 8. 12 and 14-ln. c
1. pipe to U. S. Cast Iron I'ipe & Fdry.
Co.. Pittsburgh, Pa., at $22.40 per ton.

Other bids: Masslllon Iron & Steel Co.,

Massillon, $22.75 per ton; R. D. Wood &
Co., Philadelphia, Pa.. $23.25 per ton.

An ordinance authorizing a $175,000

bond issue (or Improvements at Milton
reservoir and the acquisition of 65 acres
of land will shortly be introduced in City
Council; the money to be used for build-

ing additional roads and improving the
roads now located at reservoir site, and
purchasing the additional acreage.

New Albany, Ind.—Local press reports
state that the New Albany Water Co.
will install a Altration plant.

Rushvllle, Ind.—^Plans have been com-
pleted by C. H. Kurd, of Indianapolis, for
construction of "Sn.noo-Knl reservoir. A.
H. Mahin, Supt. Water Worka.

Highland Park, Mich.—Wm. Patterson,
Supt. Water Wks., has asked Council for
an appropriation of $40,000 to complete
the water system.

Berwyn, III.—Bids desired until Mar. 16

bv Bd. Local Improv. (Oscar N. LIndahi.
Secy.) for constructing c.-i. water supply
pipe in 64th Ave. and other streets. Ar-
thur R. Wolfe, Engr., 39 S. La Salle St.,

Chicago.

Sparta, III.—Water bonds in the sum of
$25,000 reported sold.

Milwaukee, Wis.—Bids reported desired
until Mar. 10 by Percy Braman, Deputy
Comr. Pub. Wks., (or laying water mains
during 1915.
Bids reported desired until Mar. 15 same

place as above (or (urnlshing 200 6 in.,

10 8 in., 10 12 in., and 2 16 In. gate valves.

Oshkosh, Wis,—Bids reported desired
until Mar. 11 by Bd. Pub. Wks. for fur-
nishing Water Dept., c.-l. pipe, special
gate valves, hydrants, etc.

Oshkosh, Wis.—Bids reported desired
until Mar. 11 by Bd. Pub. Wks. (R. A.
Holllster, Chmn..) for furnishing 9,600
ft. 4 and 6 In. c. i. pipe, specials, etc.

Wauwatosa, Wis.—Bids desired until
Mar. 13 by A. V. Bingham, City Clk., for
drilling an artesian well, depth varying
from 1,300 to 1,600 ft.; bore to be 12 In.

through Cincinnati shale and 8 In. to the
bottom. F. A. Torkelson, City Engr.

Yale, la.—Bids desired until Mar. 15 by
L. M. Swindler, Town Clk., for construct-
ing a water works system.

Duluth, Minn.—City Council reported
to be considering the following expendi-
tures for the coming year: brass flttings,
$2,000; lead and Iron flttings, $3,000; c. i.

water and gas pipe, $30,000: pig lead, $4,-
000: Tlscher's Creek Bridge on 1st St.,

$8,000; reinforced concrete reservoir In
Woodland, $15,000, and gas and water
extensions, $30,000.

't^Falrmont, Minn, — Contract awarded
Feb. 25 (or constructing 12,200 (t. 6-ln.
water mains to J. T. Rea, Tracy, at $10,-
000. H. B. Tuttle, City Ok.

Burrton, Kan.—Bids reported desired un-
til Mar. 10 for constructing water works
system, consisting of 14,000 ft. 8-ln., 1600
ft. 6-ln., 18,600 ft. 4-in. c.-i. pipe, 62B0 (t.

2-ln, galvanized pipe, 40 hydrants, 30 gate
valves, 50.000-gal. tank on 120-ft. tower,
brick power house, 2 6x8 deep well triplex
Sumps, etc. W. B. Rollins & Co., Engrs.,
[idland Bldg.. Kansas City, Mo. D. Car-

mlchael. Mayor.

Kansas City, Kan.—Bonds in the sum
of $36,000 reported sold for water works
extensions.

McCune, Kan.—Bids reported desired
until Mar. 20 for constructing deep wells
and reservoir. Address City Clerk.

McCook, Neb.—Bids reported desired un-
til Mar. 8 by L. H. Frank, Village Clk.,
for constructing water works.

Redfleld, S. D.—Bids desired until Mar.
8 by State Bd. CHiaritles and Correction at
Rapid City (or constructing a tower and
water tank at State School and Home (or
Feeble-Mlnded at Redfleld.

Billings, Mont.—Bids desired until Mar.
17 by L. E. Torrence, City Clk., (or (ur-
nlshing material and improving water
works system. Separate bids desired as
follows: Constructing extensions to water
works distribution system; reinforced
concrete settling basin, concrete construc-
tion for Alters, brick filter house, etc.;
equipping and erecting 6 1.000,000-gaI. me-
chanical Alter unlU: furnishing and erect-
ing 1350-gal. turbine pump and 100-hp
motor. Bums A McDonnell, Engrs., Scar-
ritt Bldg., Kansas CMty, Mo.

Fromberg. Mont.—B. C. Lillis, of Bil-

lings, reported to liave completed pre-
liminary survey for water works, to cost

$20,000, to be voted (or at Spring election.

Phllllpsburg, Mont.—City Council re-

ported to have engaged C. H. Green &
Co., Spokane, Wash., to prepare plans for

water works improvements, to cost about
$15,000.

Caruthersville, Mo.—Bids desired until

Mar. 22 by J. M. McGinnis, City Clerk,

for a 10-rn. well, advertised in Engineer-
ing Record. Frank L. Wilcox, Consultmg
Engineer, Syndicate Trust Bldg., St.

Louis.

Benton, Ark.—City Council reported tf>

have adopted the plans of J. B. McCrary
& Co.. Atlanta. Ga., for water works and
sewer system.

Dardanelle, Ark,—Bids desired Mar^ 15

for extension o( water works to include a
pump of 300,000 gals, daily capacity and
3000 to 4000 ft. 6-in. c.-i. pipe. H. D.

Evlns, Supt. Water Wks.

Sprlngdate, Ark.-City Council con-
sidering construction of water works and
a sewer system. Fred. Reed, City Re-
corder.

Brenham, Tex,—State Attorney-Gen-
eral has approved a bond issue of $15,000

for water works improvements.

Groesbeck, Tex,—It is proposed to

spend about $10,000 in water works im-
provements. J. W. Thompson, City Clk.

Magnolia Park (P. O. Houston), Tex.—
Contract reported awarded Feb. 23 tor
furnishing material and constructing a
system of water works to Hamilton Bros.
Constr. Co.. at $85,900. M. Griffln O'Neill
& Sons, Engrs., Praetorian Bldg., Dallas.

Montrose, Colo,—P. W. Pinkerton, City
Mgr., writes that bonds in the sum of
$90,000 were sold Feb. 25, to be used for
reconstructing and extending- the water
works.

Belllngham, Wash.-City Council con-
templates construction of a high -pressure
water reservoir to hold approximately
100,000,000 gals, on the hill near city
limits near Geneva, at a cost of about
$150,000.

Olympla, Wash.-W. J. Roberts. J. B
Blackwell and M. McQuinn have been ap-
pointed as committee by City Council to
appraise the local water system; it is re-
ported that Improvements contemplated
will cost about $100,000.

Seattle, Wash,—Contract awarded by
Bd. Pub. Wks. (or laying water mains In
31st Ave. to L. R. Ellis, Central Bldg.,
at $10,175.
The Bd. o( Pub. Wks. (A. L. Valentine,

Chmh.) has approved plans (or laying
water mains on 5th Ave. W at a cost o(
$9,000.

Falrvlew, Ore.—Surveys and estimates
reported completed and presented to City
Council (or construction o( water works
to cost about $25,000.

Ogden, Utah.—Washington Jenkins,
City Engr., reported to be completing
final survey for pipe line, through Ogden
Canyon; cost about $100,000.

Port (Hope, Ont,—Bids desired until Mar.
15 by R. Gray, Secy.-Treas,, Water Comn.,
(or work and materials for contracts as
follows: Low lift centrifugal pumps, mo-
tors, oil engine, piping and erection of
same. Venturi tubes, loss of head gauges,
elevation gauges. Construction of 4 slow
sand filters, pump house and pure water
reservoir. C.-i. pipe and specials. Valve
and valve boxes. F. W. Thorold Co., Ltd.,
Engrs., 2 Toronto St., Toronto.

Toronto, Ont,—Bids desired until Mar.
16 by T. L. Church (Mayor), Chmn. Bd.
Control, for water tube boilers and me-
chanical stokers for main pumping sta-
tion, advertised in Engineering Record
Local press reports state that the Bd.

of Control will probably soon call for
bids for the construction of a duplicate
water system at East Toronto; probable
cost, $6,667,000.

Duncan, B. C.—City Commission re-
ported to be Investigating proposition to
construct a water system bringing water
a distance of 61 miles tr^m Holt Creek.

SEWERAGE AND SEWAGE
DISPOSAL.

Itemi Arranged Geographically

Lawrence, Mass.—Plans are being com-
pleted for constructing surface and sani-
tary sewer in Ward 5.

Lexington, Mass.—Plans are being pre-
pared by McCllntock & Woodfall, Boston
for 8V4 miles of 8 to 20-ln. pipe sewers!
average depth 9 ft.; cost, $100,000. Geo.
E. Brlggs, Chmn. Sewer (Jom.

Brighton, N. V.—Bids desired until Mar.
18 by Sewer Comrs., Sewer Dlst. No 1

(Robt. D. Wilson, Chmn., 20 Exchange St

.

Rochester), (or constructing a disposal
plant, consisting o( settling tank, filter
beds and sludge bed. Wm. S. Lozler.
Engr., Cutler Bldg., Rochester.

Brooklyn, N. Y.—Bids were opened (or
removal of the temporary sewer from the
4th Ave. Subway, Brooklyn, between Han-
son PI. and Butler St., by the Public Serv-
ice Comn., (or the First Dist., Feb. 26. and
the lowest bid submitted was the Norton
& Gornion Co., 303 Douglas St., Brooklyn,
at $15,198.

Corning, N, Y,—Bids desired until Mar.
16 by Wm. C. Drake, Supt. Pub. Wks., for
956 sq. yds. brick paving, 1852 lln. ft. 8-in.
and 1653 lin. ft. 6-in. sanitary sewer, ad-
vertised in Engineering Record.

Dunkirk, N. Y.—Plans reported com-
pleted by W. H. Shalton, City Engr., (or
intercepting sewer system and a disposal
plant with a seawall along practicallv all
the lake front of city; cost about $75,000.

Long Island City, N. Y.—Lowest bid
opened by Maurice B. Connolly, Boro.
I'res., Feb. 26, for construction o( sewer
in Fulton St., Greenwood Ave., Chestnut
St., Scott St. from Chestnut St., 4th
Ward, Boro. of Queens, was submitted by
Harry Britton, Richmond Hill, as follows:
254 lin.. ft. 3-ft. 6-ln. concrete sewer,
$6.90; 250 lin. ft. 3-(t., $5; 280 lln. (t. 2-(t.
6-in., $4; 276 lln. ft. 18-in. vitr. salt glazed
pipe sewer, $2.20; 2945 lin. ft. 12-in., $1.40;
3 lin. ft. 20-in., $2; 30 manholes, each $45;
11 single receiving basins, each $100; 1
double receiving basin, $160; 350 lin. ft.
12-in. vitr. salt glazed pipe for basin con-
nections, $1; 2955 lin. ft. 6 in., $1; 35 spurs
24 In. long on concrete sewers, 40 cts.; 24
spurs on 18-in. vitr. salt glazed pipe
sewer, $1.50; 185 spurs on 12-in., 60 cts.;
1 junction chamber, complete, at Stoot-
hoff Ave. and Fulton St., $500; total,
$13,882. Next 3 lowest bids: C. A. Meyers
Contr. Co., $13,921; Evergreen Contr. Co..
$14,322; J. L. Sigretto Co.. $14,569.
For sewer on Hancock St., Graham and

Stanford Ave., 1st Ward, Boro. Queens,
submitted by A, A. Dumproof, as follows:
2489 lin. ft. 12-in. viti, salt glazed pipe
sewer, $1.45; 231 lln. ft. 15-in., $1.90; 310
lin. ft. 18-in., $2.50; 21 manholes, each,
$50; 2 single receiving basins, each, $150;
1 double receiving basin, $210; 65 lin. ft.
12-in. viti. salt glazed pipe for basin con-
nections, $1.45; 20 lin. ft. 10-in., $1.45;
10 spurs on 18-in. viti. salt glazed pipe,
$10; 7 spurs on 15-in., $7.60; 84 spurs on
12-in., $6.80; 25 cu. yd concrete exclusive
of concrete shown on plan, $8; 1700 lb.
extra reinforced steel exclusive of rein-
forcing steel shown on plan, 4 cts.; 1250
cu. yd. rock excav. and removed, $2.50;
210 lin. (t. 6-in. viti. salt glazed pipe (or
house connection drains, 80 cts.; 200 (t.
B. M. timber for foundation furnished
and laid. $35: 300 lin. (t. piles below caps,
furnished, driven and cut oft, 30 cts; 2000
ft. B. M. timber for bracing and slieet
piling, $35; 1 chamber at Hancock St.
and Vernon Ave., complete. $350; total,
$11,309. Next 3 lowest bids: Green
Constr. Co., $13,000; Evergreen Constr, Co.,
$13,938: Peace Bros., $13,974.

Mt. Morris, N. Y.—Following are 4 low-
est bids opened Feb. 26 by Municipal Vil-
lage Bd. for constructing 9 miles of pipe
sewers and disposal works from plans of
C. C. Hopkins, Cutler Bldg., Rochester.
Pipe sewers Deslderio & Sattler,

Rochester, $30,780; Alfred Gaftey, Syra-
cuse, $34,028: John Petrossl Co., Roches-
ter, $37,015; ^<icCarthy & Wall, Mt.
Morris, $38,941.

Disposal works, -Albert Gaffey, Syra-
cuse, $4,928: Burns Bros., New Castle,
Pa., $5,000; Leary & Morrison, Roches-
ter, $6,200; F. S. & A. Spoato, Syracuse,
$6,499.

Niagara Falls, N. Y.—Bd. of Pub. Wks,
has approved estimate of $196,000 for
sewers to be constructed this year, as
presented by F. S. Parkhurst, City Engr.

North Tonawanda, N. Y.—City Council
reported to be considering construction
to be used in rebuilding and reballastlng
of a trunk sewer to cost about $500,000.

IHaddonfield, N. J.—It is reported that
a new sewer will be constructed through
Kings Highway at a cost of $17,000.

Oaklyn, N. J.—Citizens reported to have
voted to issue $50,000 bonds tor construc-
tion of sewer system.

Pitman, N. J.—Plans and specifications
are being prepared by Remington & Vos-
bury, Camden, for a sewer system and
disposal plant. It is estimated that there
will be approximately 23 miles of sewers.

Seaside Park, N. J.—Plans completed
by Remington & Vosliury. Camden, for
sewers, pumping station and disposal
plant, and forwarded to the State Bd. of
Health, at Trenton, (or approval.

^

-^Philadelphia, Pa.—Contract has been
awarded to Keystone State Constr. Co.,
for building sewer in Indiana Ave., be-
tween 3d and 7th Sts., at $121,000 and to

Adolph Jafoll, for sewer between 7th and
10th Sts., at $79,000. (This is the Gun-
ners Relief sewer, bids opened Feb. 4.)

-A^Following are the lump sum bids
opened Feb. 23 by Dept. <5ity Transit.
Bourse Bldg.. Henry H. Quimby, Ch.
Engr.. Room 754 Brouse Bldg., for recon-
struction and relocation of sewers in

Walnut St., Contract 10, preliminary to

Rapid Transit subway construction. This
sewer is 10 ft. 6 in. and 11 ft. dlam., about
1615 ft. long (a) for the whole work, as
shown on plans car traffic diverted (b)

whole work with car traflic maintained:
Peoples Bros., Inc., 237 Commercial Trust
Bldg., (a) $129,700, (b) $151,593 (awarded

/(rmi marked thus give the names of parties awarded contracts.
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contract) ; Keystone State Constr. Co.,
704-709 Pennsylvania Bldg., (a) ?144,000,
(b) $162,000: Jos. Perna, 334 N. 65th St.,

(a) $144,000. (b) $160,000; Robt. Lombardi,
600 Lincoln Bldg., (a) $157,000, (b) $195,-
O00;-Emilio Pascuzzi, 601 Lincoln Bldg.,
(a) $181,041, (b) $210,541; Richard P.
Bennis, Chew and Price Sts., (a) $219,-
500, (b) $247,000.
Lowest bid opened same place as above

on Feb. 26, for Contr. 11, which calls for
sewer in Washington Sq., Walnut and
Locust Sts., to be 9 ft. 6 in. diam., about
1074 ft. long, was submitted by Robt.
Lombardi, Lincoln Bldg.. at $58,400.
-^Contract awarded for reconstructing

Mantua Creels sewer to Patk. J. Lawler,
of Bala, Pa., at $16,365 (bids for this
work were opened Jan. 27).

West Chester, Pa.—Borough Engineer
reported to be preparing plans for sani-
tary sewer system in the northeastern
and southwestern sections of city.

York, Pa.—Local press reports state
that the work of constructing disposal
plant for the sanitary sewage system will
be let in 2 contracts, the first to be for
the general construction and the second
to comprise all the machinery. Engineer,
Geo. W. Fuller, of New York.

Baltimore, Md.—Plans reported com-
pleted by Calvin W. Hendrick, Ch. Eng.
Sewer Comn., for construction of sani-
tary sewer in Southwest Baltimore, to
cover district bounded by Pulaski St.,
CarroUton Ave., HoUins St. and the B. &
O. Railroad: cost about $100,000.
Bids desired until Mar. 10 by Bd. of

awards at office of City Register for con-
structing lateral sewers and house con-
nections in Dist. No. 5-C. Sanitary Contr.
117, requiring approximately 53,415 lin. ft.
8 to 15-in. lateral sewers arid 25,415 lin. ft.
hoiise connections.

^Kensington, Md.—Following are totals
of bids opened Feb. 20 for constructing
sewer system from plans of Herbert W.
Hatton, Consulting Engr., 70S Equitable
Bldg., Wilmington, Del.: Jas. H. Starkey,
Rockville, $18,146: M. & T. E. Farrell
West Chester, Pa., $25,914; J. I. Dick,
-Scottdale, Pa., $21,174; Cantrell Constr.
Co., Philadelphia, Pa., $17,514 (awarded
contract): Martin & Miller. Caldwell,
N. J., and Bruno Pizzimento. Seneca
Falls, Associated, $17,980. Engineer's
estimate $20,409.
•Following are unit prices of Cantrell

Constr Co., Philadelphia, Pa., the suc-
cessful bidders:

7?l? i\: I''."-
'<=• P'P® "P to ^ " deep $0.31

U?.- i\- ?"!"• '•"<=• P'Pe * to 6 ft. deep .36

,i»n Jf o*".'"-
t-c. pipe 6 to 8 ft. deep .51

inn J /;"• t"*^- P'P« ^ to 10 ft. deep .68

?V2n Sv*;^"-
t--c. pipe 10 to 12 ft. deep .87

lin f^--,l^''"-
*•=• P'P« * to 6 ft. deep .52

l\n A- Jn"'"- }-^- '?'P« « to 8 ft. deep .64

qln^ ,«""'"• .*"<^- P.'P<* * to 10 ft. deep .80

ilS, h ^?^'?- '"'^. P'P'^ " to 12 fi. deep 1.00

finn fl i2'
" ?'' P'P* * to 6 ft. deep 1.49

9nnn « ^fo^^'
';"=• P'P« * to 6 ft. deep .59

?nnn fV i?"'"' l''^' P'P« " to 8 ft. deep .69

innn /» il">'"- I"'^-
P P<= * '" '" 't. deep .85

977n « M"'"- ';°- PP« ^ to 6 ft. deep .86

9?7n »!• V-"'."-
P P^ ^ to 8 ft. deep 89

?n io^ l"','"- P'P? * to 10 ft. deep. .. 1.25
10 lampholes, each g OO
L^tish tanks, each ;; loo'oo
600 vertical ft. of manholes, each!

'.
'.

'. s'm600 6-in. on S-in. Y branches 50
80 6-in. on 10-in. Y branches 76iO 6-in. on 12-in. Y branches iSB

Dayton, Va.—See "Water Works."

M^^''^^-'''^'"'^y^-y^-—^^^^ desired until
yitL .

.^^ City Comrs. (W. H. SmithChmn.) for $200,000 bonds, issued f?r thepurpose of paving, laying sidewalks curb!

kn^d alleyT*"'''
'" *"" "P"" '=^'"'^'" ^"««ts

fo'^hf'°***',.,'^-. C-—City Council reported
n^J^^^.™C^^,?'""'"S the construction of anew trunk line sewer east of city. S HLea, City Engr.

Woodruff, S. C—See "Water Works."
Hawkinsvllle, Ga.—See "Water Works."

Atlanta, Ga.—Local press reports state
that plans are being prepared by the
Street Com. of Council and the Pub. Wks.
Com. of Fulton County for street work to
cost $328,000, and new sewers and sewer
extensions to cost $359,000.

Macon, Ga.—Press reports state bids
are desired by City Clerk until Mar. 16
for extension of sewers in Tybes Dist.
including a septic tank.

•Clearwater, Fla.—Contract for con-
structing sewers (bids opened Feb. 17)
have been awarded as follows: Sanitary
sewers, to R. L. Davis, Tampa, at $15,-
133, and storm sewers, to Seminole Contr.
Co., Sanford, Fla., at about $4,945. J. N.
Drew, City Engr.

Pablo Beach, Fla.—J. B. McCrary Co.,
Empire Bldg., Atlanta, Ga., reported to
have been engaged as engineers for the
proposed sewer system and electric light
plant, to cost about $35,000.

St. Augustine, Fla.—City Council re-
ported to be considering construction of
a sewer system.

De Ridden, La.—See "Water Works."

New Orleans, La.—Bids desired until
Apr. 19 by Sewerage and Water Bd. (F.

S. Shields, Secy.) for Contr. 72-D, addi-
tions to Drainage Pumping Station No.
2; Contr. 73-D, sluice gates tor Drainage
Pumping Station No. 2.

Cincinnati, O.—Bids desired until noon
Mar. 8 by Director Pub. Service (Parke S.

Johnson, Secy.) for constructing sewers in

Winton Rd., Keenan, Spring Grove Aves.
and right-of-way. (Winton Place Relief
Sewers, Contr. No. 2.)

Cleveland, O.—City ofBcials were given
until Feb. 13. 1918, to cease pollution of
Lake Erie, by building a sewage disposal
plant at E. 149th St. and the lake front,

in a formal order recently issued by State
Board of Health.

Bids desired until Mar. 18 by A. R.
Callow, Comr. Purchases and Supplies, for
constructing a sewer in Dugway Brook
from 800 ft. north of Primrose Ave. north-
east to Helena Ave.

Columbus, O.—City Council has appro-
priated $275,000 to be used in improve-
ment of sewage treatment works.

Columbus, O.—Bids desired until Mar. 16

by Geo. A. Borden, Dir. Pub. Service, for
constructing sewers in Auburn and Dres-
den Aves. and various alleys, also for
Clintonville storm sewer extension.

Kent, O.—Bids desired by City Clerk
until Mar. 15 (extension of date from
Mar. 8), for sewage disposal plant from
plans of R. T. Bailey, Rockwell Bldg..
Kent.

Upper Sandusky, O.—Bids desired until
Mar. 19 by Jay Marguerat, Co. Aud., for
furnishing material and constructing a
sewage treatment plant and a sewage sys-
tem at County Infirmary.

Warren, O.—See "Paving and Road-
making."

Zanesvllle, O.—See "Paving and Road
Making."

Gary, Ind.—W. J. Fulton, City Engr.,
estimates cost of constructing District
Sewer 24, at $12,263 to include 918 ft.

36-ln. concrete sewer, 580 ft. 18-in. double
strength vitr. tile, 1208 ft. 15-in. standard
vitr. tile, 1195 ft. 12-in., 200 ft. 10-in., 23
manholes, 5 catch basins, 1 inlet.

Chicago, III.—Representatives of the
Union Stock Yards & Transit Co. and the
packers have appointed a committee in-
cluding C. A. Jennings, to act with the
engineers of the Sanitary Dist. and the
city of Chicago, to develop ways and
means to clean up Bubbly Creek along
general lines suggested by the results of
experimental work carried on by Sani-
tary Dist.

B'.oK S!^H, ,," ^'t^' •-• '•• '^- Y.—Following are unit prices of 4 lowest bids opened
SithVooi, *\; '^"/A'^*,^- Connolly, Pres. Boro. Queens, for construction of a sewer in

S^,?J iV^'o ''".,)V1''' Beaufort and Jerome Aves., 4th Ward, Queens Boro.: (a) Paino
St Rtll.w'*^ ^L'?o?i' '^th Beach, $46,310; (b) Newman & Carey Co., 215 Montague
»ai%?/. ?^/?.' '*^'2J7;

(c) Rosenthal Eng. & Contr. Co., 165 Hooper St., Brooklyn.
$48,306; (d) Green Contr. Co., $51,063.

1 n?n l!"' !'• 1 Jt. 9 in. reinforced concrete sewer $10.00 $7.40 $8.60 $9.20

i',?, !!"• *!• 4 ft. 6 in. reinforced concrete sewer 10.00 6.65 8.34 8.90

aIA !!"• i
t. 3 in. reinforced concrete sewer 8.00 6.40 7.34 8.90

d?n .!• t '/• 'i°^'^''®te sewer 4.&0 5.25 4.58 5.00

?io i 5r „ 't. 6 in. concrete sewer 4.00 4.60 4.81 5.00

hi, ;!"• } S 't- concrete sewer 3.00 3.95 4.52 5.00
,,i i!"- "• 2'*"'"- ^'tr. salt-glazed pipe sewer 3.00 3.25 3.00 3.00

Lii \'"-
l'-- ^f-*"-

'Vitr. sa.n-ela.zed pipe aev/er 3.00 2.55 2.50 2.20

o 7^5 ,1 .J- J;?','"- '^'t''- "alt-glazed pipe sewer : 1.50 1.95 l90 1.90
^,(b» iin. tt. 12-in. vitr. .salt-glazed pipe sewer 100 160 1.27 1.28

65 manholes, complete
; 40,00 55.00 50.00 42.00

ciA ?.'"*'i?
eceiving basins, complete 100.00 150.00 100.00 100.00

500 lin. ft. 12-in. vitr. salt-glazed pipe for basin connections 1.00 1.20 1.00 1.00
1 junction chamber, complete 240.00 150.00 138.10 300.00

ij spurs, 24-in. on 4 ft. 9 in. reinforced concrete sewer... .01 .40 .30 .18
65 spurs, 24-ln. on 4 ft. G in. reinforced concre e sewer... .01 .40 .30 .18
82 spurs, 24-in. on 4 ft. 3 in, reinforced concrete sewer... 01 40 30 .18
20 spurs, 24-in. on 4 ft. concrete sewer 01 40 30 18
52 spurs, 24-in. on 3 ft. 6 In. concrete sewer 01 40 30 18
36 spurs, 24-in. on 3 ft. concrete sewer 01 .40 .30 .18
16 spurs on 24-in. vitr. salt-glazed pipe sewer .'. ]oi 3 25 2 80 2 00
44 spurs on )8-in. vitr. salt-glazed pipe sewer 01 2 00 1.57 1.20
49 spurs on 15-in. vitr. salt-glazed pipe sewer 01 150 110 72

192 spurs on 12-in. vitr. salt-glazed pipe sewer !oi 90 '67 iso
1,347 lin. ft. 6-in. vitr. salt-glazed pipe for house connection

drains 40 .70 .76 .60
48 M ft. timber for bracing and sheet piling 01 40.00 30.00 32.00

Berwyn, III.—Bids desired until Mar. 16
by Oscar N. Lindahl, Secy. Bd. Local
Improv., for constructing vitr. tile pipe
sewer in S. 62d Ave. and other streets.
Arthur R. Wolfe, Engr., 39 S. La Salle
St., Chicago.

Milwaukee, Wis. — Following are bids
opened Feb. 24 by Sewerage Comn.
(T. Chalkley Hatton, Ch. Engr.) for con-
structing intercepting sewers and con-
nections on both sides of the Milwaukee
River, (a) Contract 9, (b) Contract 10.
Jones & Erbeck, Pittsburgh, Pa., (a)
$288,098, (b) $193,837; Jos. Hanreddy. Chi-
cago, 111., (a) $323,954, (b) $218,077; Oscar
Daniels Co., New York, (a) $403,518, (b)
»264,779; F. H. Nakielski, Milwaukee, (a)
$532,843, (b) $276,988.
•Contract for Sect. 9 of the above sewet

has been awarded to Jones & Erbeck;
Contract No. 10 not yet let.

Burlington, la.—Bids reported desired
until Mar. 18 by Robt. Kroppach, City
Clk., for constructing Gnahn St. sewer
and branches, to include 15,600 ft. 8 to
36 in. pipe. Bids desired on both con-
crete and vitr. pipe. H. G. VoUmer, City
Engr.

Decorah, la.—F. M. Hughes, City Clk.,
writes it is proposed to construct a sewer
system,, but nothing definite has yet been
done. A. Coffeen, City Engr.

Leon, la.—Bids desired until Mar. IS
for constructing sewers, requiring 54,0t)2
ft. 6 to 12-in, vitr. clay pipe, 840 ft. 8.

10 and 12-in. c.-i. pipe, 117 manholes, 22
drop manholes aind 178 ft. piers for iron
pipe; also Imhoff disposal plant and fiite.-

beds. M. G. Hall. Engr.. Centerville. S
G. Mitchell, City Clk.

Onawa, la.—Bids reported desired until
Mar. 9 by Chas. L. Collins, City Clk., for
constructing an outlet sewer, sewage dis-
posal plant, etc., and for lateral sanitary
sewers. Bruce & Standeven, Engrs..
Omaha, Neb.

Sioux City, la.—T. S. Johnson. Asst.
City Engr., reported to have completed
plans for 2 sanitary sewers east and north
of Morningslde Ave.; estimated cost, $36,-
000.

St. Paul, Minn.—Bids reported desired
until Mar. 8 by Aug. Hihenstein, City
Purchasing Agt., for constructing sewers
in various streets and avenues.

El Dorado, Kan.—B. F. Allebach, City
Clk., writes following are 4 lowest bids
opened Feb. 16 for constructing sewage
disposal plant: McCoy & Taylor, Kansas
City, Mo., $8,882; Heany Constr. Co., Enid,
Okla., $9,215; Tonkawa Constr. Co., Kan-
sas City, Mo., $9,591; Stach & Curry, Kan-
sas City, Mo., $9,699.

Osborne, Kan.—Bids desired until Mar.
10 for furnishing material and construct-
ing a sewerage system, consisting of
15,840 ft. 8-in., 3215 ft. 10-in., 3620 ft. 12-ln.
vitr. sewer tile, 10 flush tanks, 51 standard
manholes, septic tank complete, including
excavation, concrete by-passes, valves,
etc. E. T. Archer & Co., Engrs., New
England Bldg., Kansas City, Mo. S. P.
Soult, Mayor.

Sallna, Kan.—Bids will proliably be re-
ceived in May for constructing sewer In
Ash St., about 2500 ft. 36-in. pipe sewer,
average depth 22 ft. P. G. Wakenhut,
City Engr.

Sterling, Kan.—City Council reported to
be considering construction of a sewer
system.

Benton, Ark.—See "Water Works."

Sprlngdale, Ark.—See "Water Works."

Brenham, Tex.—The State Attorney-
General has approved a $15,000 sewer
bond issue.

•Dallas, Tex.—Following are reported
to be the lowest bids recently received by
City Comrs. for constructing first unit of
the $550,000 sewage disposal system:
General Constr. Co., Ft. Worth. $55,720
(awai ded contract) ; Dallas Lime &
Gravel Co., $70,020.

•Houston Heights, Tex.—Contract for
sewage pump house and pit (bids opened
Feb. 18) awarded to Hardman & Nelson,
Houston Heights.

Seattle, Wash.—The Bd. of Pub. Wks.
has approved plans for construction of
sewers in Lakeside Ave. at a cost of $24,-
500, work to include 13.010 ft. of 8, 10,

12 and 15-in. pipe, 81 brick manholes, 3
flush tanks and 36 catch basins.

Huntington Beach, Cal.—Bids reported
desired until Mar. 29 by Bd. City Trus-
tees for constructing outfall portion of
the sewer system and septic tank. The
work will require 1200 ft. 12-in. c.-i. pipe
with flexible joint (1000 ft. of which is

to be laid on the bed of the ocean), 800 ft.

16 and 24-in. vitr. pipe and concrete sep-
tic tank, 20 X 40 X 12 ft.

Phoenix, Ariz.—Bids desired until Mar.
29 by Cato Sells, Comr. Indian Affairs,
Washington, D. C, for constructing a
sewer system. Phoenix Indian School and
Sanatorium, Phoenix. For further In-
formation apply to Chas. W. Goodam.
Supt. Indian School, Phoenix.

South Vancouver, B. C—S. B. Bennett,
Municipal Engr., Fraser St. and 43d Ave.,
writes that a by-law was passed in Janu-
ary appropriating $400,000 for sewer
work; plans are being prepared and the
work will probably be done by day labor.

BRIDGES.
Hems Arranyea Geographically

Bridgeport, Conn.—The Stratford Ave.
Bridge Comn. is stated to have selected
Greiner & Whitman. Baltimore, Md., a»
engineers for Stratford Ave. Bridge; cost
about $400,000.

Greenwich, N. Y.—Concrete Steel Eng.
Co., Park Row, New York, has been re-
tained by towns of Greenwich and Easton,
N. Y.. to prepare plans for 3 concrete
bridges over the Battenkill; one located
at Greenwich, one at Clarks Mills and the
third at Middle Falls. At the election
Feb. 23 the town of Greenwich voted In
favor of the construction, but the town of
Easton voted against the proposition.

SomervMIe, N. J.—Bids reported desired
until Mar. 9 by County Freeholders for a
reinforced concrete bridge over North
Branch River.

Chalfont, Pa.—The County Comrs.
Doylestown, contemplate constructing a
bridge over North Branch Creek, on Park
Ave., Chalfont.

Harrisburg, Pa.—The Cumberland Val-
ley Railroad, a part of the Pennsylvania
System will open bids about Mar. 17 for

an arch bridge to replace present steel

deck truss bridge over Susquehanna River
at Harrisburg. The new bridge will cost
approximately $750,000, and will be 4000 ft.

in length. The present pier will be
utilized and a number of additional ones
built. In connection with construction of
new bridge the Cumberland Valley Rail-
road will build undergrade crossings at
Front and 2d Sts. in city of Harrisburg.
The bridge will have 46 spans and will

carry 2 tracks. Address M. C. Kennedy,
Chambersburg, Pres. Cumberland Valley
R.R. Co.

Manhelm, Pa.—Bids will probably be
received in April by County Comrs. at
Lancaster for construction of a 50-ft.

span reinforced concrete girder bridge.

•Philadelphia, Pa. — Contract awarded
Feb. 25 by Dept. Pub. Wks. for construct-
ing a concrete bridge and its approaches
to carry Broad St. over the joint four-
walk railroad, South Philadelphia. Track
Elevation Contract No. 201, to Arthur Mc-
Mullen Co., Inc., 149 Bway., New York, at
$237,600. With extras to cost $242,256.
Next 3 lowest bids^(a) total cost, (b)
with extras: Edwin H. Vare, 1120 Race
St.. (a) $250,000, (b) $254,153; Wm. H.
Millard, 12th St. and City Line, (a) $255,-
900, (b) $260,731: Snare & Triest Co., New
York, (a) $258,800, (b) $263,287. Geo. S.
Webster, Ch. Engr., Bureau of Surveys.

• Lawrencevllle, Va.—Contract awarded
by County Supervisors. Feb. 19, for con-
structing steel bridge over Meherrin
River, to Roanoke Bridge & Iron Co., of
Roanoke.

Radford, Va.—John G. Osborne, Finance
Comn , writes citizens voted Feb. 9 to
issue bonds for constructing a bridge.

Suffolk, Va.—Bd, Supervs. Nansemond
County and Council Com. contemplates
constructing iron bridge over Nansemond
River, cost $9,000.

Atlanta, Ga.—About $8,150 is to be spent
by City Council for improving bridge and
tracks of Whitehall St. Bridge.

Jasper, Ala.—^Bids reported desired un-
til Mar. 15 by County Comrs., Jasper
(Chas. M. Sartain, Chmn.) for construct-
ing 4 steel bridges across Black Warrior
River at Cordova, Sipsey Fork, Mulberry
and Town Creek.

• Mobile, Ala.—Contract awarded Feb.
23 for 1865 ft. concrete culvert to J. W.
Gurley, of Mobile, at $8,154. Next 3 low-
est bids: Hancock, Harben & Hancock,
Mobile, $8,380; G. A. Muths, Mobile, $8,-
400: G. A. Chamblin, Mobile, $8,697.
Wright Smith, City Engr.

•Shreveport, La.—Contract for recon-
structing VicksburK, Shreveport & Pacific
Ry. Co.'s bridge over Red River awarded
to Blodgett Constr. Co., Kansas City, Mo.

Louisville. Ky.—Lowest bid opened by
Bd. Pub. Wks. for constructing concrete
culvert in Dreschcr- Bridge St. submitted
by L. VV. Hancock Co. at $4,800.

PInevllle, Ky.—Citizens of Bell County
voted $250,000 bonds for road Improve-
ments.

•Cincinnati, O. — Contracts awarded
Feb. 26 for constructing 2 concrete
bridges to Eradison Constr. Co., 1837
Fairfax Ave., Cincinnati. Albert Reln-
hardt, Co. Clk.
Bids reported desired until Mar. 19 by

County Comrs. at Cincinnati, for con-
structing a concrete culvert in Springfield
Township.

•Cleveland, O.—Contract awarded Mar.
2 for constructing east and west sections
of Clark .\ve. viaduct, steel superstruc-
ture, to King Bridge Co., Cleveland, at
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$SI.M iwr ton for 9.400 tons steel and Iron
fumlahed mnd erected, tots] HS7.860.
Other bids: (a) per ton: (b) total: Mc-
Clintic-Uarshall Co., Pittsburgh. Pa., (a)
tS4.«0: (b) «51S.240: American Bridn Co.
of New York, (a) SMM; (b) »i5.460:
Slrobel Steel Constr. Co., Chlcaso. (a)
jttJi: »b) (5S4.(SO. F. D. Richard. City
BiMse Bnsr.

Sycamor*. III.—See "Pavln* and
Roads."

Raefcford, III.—The Rockford & Inter-
orlMUl Ry. Co. writes <W. S. Hubbard,
Ch. Knsr. >. is reported to be considering
construction of a bridge over Rock River.

DubuqiM. la.—Bids desired until Mar.
10 by John Ingraham. Co. Aud., for con-
structing bridge woric as foUows: IS ft.
I-beam span with reinforced concrete
floor, abutments and Wing walla in Du-
buque Township, estimated cost $2,000;
4«sl« ft. pony truss span in Taylor Town-
ship, eauoatad com {1.800: 16 ft I-beam
*»»> m Washington Township, estimated
«o«t tI.Wt: I reinforced concrete abut-
ments for a (0 ft. steel span in Vernon
Township. , Bid price to include removal
o* present steel tubes and placing bridge
OT new abutments. Estimated cost $1,800.
Bids also desired for constructing nu-
merous culverts throughout the county.

Ft. Dodge, la.—About $25,000 is to l>e
spent for constructing bridges. Plans
being prepared by G. F. Smith. County

#Knoxvllle. la.—Contracts have been
•warded by County Comrs. for bridge and
«Uvert work as follows: To L B Child,

SS^Ss?" !:• Group A. S Truss spans at
nM.Ma, and Group F. 21 culverts, $7,768:
Tbor Constr. Co.. Cedar Fjills. Group B.
L"1?^J!P*"* $S.240: Group C. 7 culverts.
p,4M: Group D.. 21 culverts. $8,360. and
to Western Bridge & Constr. Co. Group
E, 20 culveru, $8,800. W. O. Price.
County Engr.
Bids reported desired until Mar. 15 by

J. 8. Schlotterback. Co. Aud., for furnish-
ing corrugated iron culvert pipe as fol-
lows: »,»fo ft. 12 In.. 3.556 ft. 15 in., 3.092
ft- 1$ In., and 8,072 ft. 24 in. W. O. Price,
Co. Engr.

Muscatine, la.—U. 8. Congress passed
bill authorizing Interstate Bridge and
Terminal Co. to construct bridge over
Mississippi River at Muscatine.

• '*•*' Hampton, la.—Bids desired until
Apr. 7 by P. E. McGinn. Co. Aud., for 5
•*•«.truss bridges and structural steel
for 10 I-beam bridges.

Ouluth. Minn.—See "Water Works."

'AMora. Minn.—A. V. Sanders. Co. Aud..
writes contract for constructing .3 bridges
(bids opened Feb. 16) has been awarded
to Wausau Iron Wks.. Wausau. Wis., at a
total of $10,759.

OarfteM, Kan.—Bids reported desired
until Mar. 15 by County C-ommissloners
at LAmed for constructing reinforced
concrete bridge over Arkansas River at
Garfleld. Alternate plans call for either
« IO»-rt. C-arch bridge or a 6-span flat
top bridge.

Kansas City, Kan.—The Union Paclflc
•"<! Ro^k Island Rys. and Metropolitan
at. Ry. Companies voted to construct
concrete viaduct over Union Paclflc and
Rock Island Ry. yarda. at 18th fit., in
Kansas City. Kan.; coM about $150,000.

Wln4leld, Kan.—Bids reported desired
until Mar. 1.1 by H. Bryan. County Clk..
for constructing a 40-ft. span reinforced
eonrrete bridge. 16 ft. roadway and con-
crete abutments across Timber Creek at A.
L. Crow Ftird: also 40-ft. span reinforz-ed
concrete bridge 1« ft. roadway (stone
arch) and concrete abutments across
Timber Creek at Snodgrass Ford. J. M.
Bradley. Co. Engr.

Rad Cloud. Neb.—Bids reported de-
sired until Mar. 23 by J. 3. Garber, Co.
Clk.. for steel bridge and culvert con-
strur-tkm for 1915; also furnishing steel
I-beams and reinforcing rods.

Billings. Mont:—Bids desired until Mar.
20 by County Commissioners for 'on-
structlng 2 highway bridges over Yellow-
stone River, one near the mouth of Pom-
pey's Pillar Creek, cost $45,000, and one
near mouth of Duck Creek, cost $82,000.
F. E. Williams. Co. dk.

Kansas City, Mo.—Ralph R. Benedict,
Supt- Park Comn.. writes that the pro-
(Miaed bridge to be constructed over
Brush CreeK. at Benton Boulevard, win
be of concrete on concrete foundation
and coat $25,000. Engineer L. R. Ash,
Kanaas City.

Waldron. Ark.—County Court voted to
construct 2 steel bridges, one over Petit
Jean River in norihem part Scott <»onty
and one over Polcau River west of Wal-
dron, cost about $10,000.

'AOllton, Okla.^<;ontracl for construct-
ing steel bridge over Cimarron Klver near
Ofiton haa been awarded by Creek Coun-
ty to Boardman Bridge Co., Oklahoma
City, coat about $27,000.

Belllngham, Wash.—Bids reported de-
sired until Mar. 18 by W. D. Wallace.
Clerk Co. Comrs.. for 380 ft. steel span
bridge and concrete piers, over Norksack
P.iver.

Lynden Wash —Bids desired by County *Medford, Mass.—Following are 5 lowest bids opened Feb. 9 by the Metropolitan
Comrs.. at Belllngham. until Mar. 18, for Park Comn. (John R. Rablin, Mgr ) 14 Beacon St., Boston, for Contract 174, grading,
constructing a steel bridge one 380 ft. surfacing and other work, Mystic Valley Parkway, from Main St to Mystic Ave., Med-
span 20 ft. wide on concrete foundation ford: (a) Coleman Bros., Boston, $43,780 (awarded contract)

; (b) Richmund F. Hud-
across Nooksack River, at Lynden: estl- son, Melrose. $46,817; (o) Jas. H. Fannon, Somerville, $48,743; (d) Rowe Contr. Co.,

mated cost $32,000. C. M. Adam. Co. Brighton, $51,077; (e) Chas. A. Kelley, SomerviUe, $51,241.

Engr. '(a) (b) (c) (d) (e)

.-..,.,,.„. ...... K 4,000 cu. yds. earth grading $0.40 $0.60 $0.40 $0.50 $0.30
Seattle, Wash.—Contract is about to be 45 OOO cu yds fill 56 .62 .69 .67% .75

let by Bd. Pub. Wks. for constructing 050 lin ft 10-in. vitr. pipe drain 30 .40 .40 .50 .35
draw bridge over Duwamish River at 8th soo lin ft 12-in vitr. pipe drain 40 .45 .50 .60 .45
Ave. South; cost, $45,000. 400 lin ft 24-ln. vitr. pipe drain 1.25 1.25 1.50 2.00 1.35

26 catch basins and manholes 50.00 30.00 25.00 30.00 35.00
Spokane, Wash.—Bids desired about 170 lin. ft. straight edgestone 1.00 1.25 1.10 1.10 1.00

Apr. 2 by County Comrs (J. W. Starck, 140 lin. ft. curved edgestone l-BO 1.75 1.40 1.50 1.10
Co. Engr.) for constructing a bridge 11 3,000 cu. yds. loam to lie furnished by contractor 1.00 1.00 1.25 1.20 I.15
miles from Spokane at Nine Mile; It will ii.oOO sq. yds. roadway surfacing 49 .55 .60 .60 .45
be a reinforced concrete arch bridge 150 :),200 sq. yds. walk surfacing -30 .40 .35 .35 .30
ft. long and 20 ft. wide on rock founda- 750 cu. vds. stone masonry 6.50 5.00 3.00 6.00 6.0U
bridges on county roads also contem-
tion and cost about $20,000. Several small
plated. J J .

macadam, with stone foundation, awarded improved granite blocks, portions of Col-
Tacoma, Wash.—The Mashel River to T. Toomey, of Webster, at $8,414. lege Point Causeway and Thomson Ave.,

Bridge will be rebuilt on Mt. Taooma (Bituminous material furnished by in all 17,400 sq. yd. pavement, etc.; laying
Rd. by County Comrs., to be steel and Comn.; also stone bound.) sidewalks and paving with asphalt blocks
concrete, and cost $35,000. -^Swansea.—For 12,126 sq. yds. of bitu- Hopkins Ave., 3200 sq. yd. pavement,
Plans have been completed by North- minous macadam, with stone foundation, 5400 sq. ft. cement sidewalk, etc.; laying

ern Pacific Ry. Co., St. Paul, Minn., for awarded to L. H. Callan, Bristol, R. I., sidewalks and paving with sheet asphalt
constructing steel and concrete bridge at $10,100. (Bituminous material fur- Hughes St., 1300 sq. yd. pavement, 3300
over River St.; cost about $85,000. nished by the Comn.; also stone bound.) sq. ft. cement sidewalk, etc.; repairing

sheet asphalt and asphaltic concrete in

Tumwater, Wash. County Comrs at Westfield, IVIass.—Highway Dept. has the 1st, 2d, 3d, 4th and 5th Wards. Total
Olympla and city have voted to construct recommended 6200 sq. yd. bituminous security, $9,500; laying sidewalks on Har-
joint bridge over Des Chutes River- cost pavement and 1500 ft. 15 and 20-in. drain, vard Ave., 8175 sq. ft., cement sidewalk.
about $16,000. ' J- L- Hyde, Town Kngr.

New York, N. Y,—Lowest bid opened
Portland, Ore.—See "Railroads " Worcester, Mass.—Bids desired until Feb. 20 by R. A. C. Smith, Comr. Docks

11.30 a. m., Mar. 8, by A. T. Rhodes, and Ferries, for paving, repairs on Mar-
Vale, Ore.—Contracts are about to be Street Comr,, and opened at the office of ginal St. and piers. North, East and

let by County Court for constructing steel the Mayor, for furnishing and delivering Harlem Rivers, Boro. Manhattan, with
bridge over Snake River at Big Bend cost approximately 20,000 lin. ft. straight curb, work incidental, about 13,000 sq. yds., sub-
$30,000. ' 3,000 lin. ft. circular curb, 600,000 paving mitted by Sicilian Asphalt Paving Co., 41

blocks, etc. Park Row. at $1.14 per sq. yd.
^Portland, Ore.—Bids for construction • Bids desired until Mar. 11 by Park Bd.,

of 3 concrete bridges on Columbia High- IVIerlden, Conn.—Bids desired until Mar. f<ew York City (Cabot Ward, Pres.) for
way in Multnomah County, received Feb. 23 bv Bd. Pub. Wks. (W. S. Clark, Supt.) furnishing material and surfacing with
17 at the office of the County Comrs. as for "paving with wood block and vitr. asphaltic concrete the City Island Rd.
follows: brick State St., advertised In Engineering from Eastern Boule. to City Island Bridge,
•McCord Creek Structure No. 9 award- Record. Pelham Bay Park, Boro. Bronx. Secur-

ed to Robt. Wakefield. Portland, as fol- 'ty $10,000.
lows: Class A concrete in foundation. New Haven, Conn.—Bids desired until Blnomfieiri N 1 —RiHa dssirort untilper cu. yd.. $12; Class A concrete in Mar. 15 at offlie of F. L. Ford, City Engr., Mar iT at office of RivmonaFDaSissuperstructure per cu. yd., $16; reinforc- for laying new cement sidewalks at s5ch Town Clk for furnishfn^ 2Sd fnreadTncing steel, per lb.. 3.5 cts.; railing, per lin. locations as may be required. Separate roa^ oil on\t?Ltsw thin ^htlTm1?r,ffthf
ft $1; totel bid $16,904. Next 3 lowest bids desired on two sections of the city as [own of Bloomflekr aonroxfrnkTefv 70 000bids: Paclflc Bridge Co., Portland, divided easterly and westerly by the cen- i°T

tiloomnelcl, approximately 70,000

$17,302; Ferch. Goss, Scott & Hicks, ter lines of Whitney Ave., Church and ^
Seattle, Wash., $18,271; A. Guthrie & Co., Meadow Sts. Camden, N. J.—Bids reported desired

fvV » ^r^"' I'^J;'"^-. X, ,» J ..^ ... until Mar. 15 by A. B. Sparks, Chmn.
•.Vloffett Creek Structure No. 10 award- Albany, N. Y.—Bids desired until Mar. Com. on .Streets & Highways, tor furnish-

^ »Si,^= ni = ? ^°' ^.""^
•.

Po''tla"<'. ?3 by State Comn. of Highways (Edwin ing f.o.b. cars Camden, the following: 50

?i^„ il,^.-. S H^*.,^ ,<i.<'"?.';e'« '" founda- Duttey (Tomn.) for improving highways tons more or less refined asphalt; one car
fn .?nLS.;,.J;,,-.-.i^®Jf •

*^'''^* -^ '=°?,*y"?^! in Allegheny, Cattaraugus, Columbia, load or more cement; 1 car load asphalt
hi superstructure, per cu. yd., $16.75; Erie, Chemung Franklin, Jefferson, Mon- sand and 50 tons stone dust tor 1 veareast iron and steel shafting, per lb., 4.25 roe, Niagara, feensselaer, Schuyler Put-

sT rii ^^™mn^'"*n<?r ^11; "?. "' ^^Q^"*.'' I^• ""^i" ^"^ ^".1"''^'". Counties, in ali 54.41 Jersey City, N. J.—Bids desired until

$14 364' Vpvt f inw.«V"i;iii-.' tl^-^i'
^°"^'' '""^^' '^''^^'-t'sed in Engineering Record. Mar. if by (iity Commissioners for re-

Vcott * llfckl v.T»?tii'*'w/w'^''^i?«n' n I,, M ^, r,:. . pairs to asphalt pavements which are not

B^valohn Ar'^old Co Pn^itn^" l\linT iu,^''°°^c,'^^' i"^- x/-"S'^'''5 <'??''"^<^ ""'" ""'^er guarantee from date of contract to

A?eili Con^rA^. o,F iir^n^"^"**'
»"'^"8: ?*ar. 10 by L. H. Pounds, Boro. Pres., Nov. 30, 1915. Michl. I. Fagen, City Clk.

^}^fn»^kj«^ iZ't&'^s «o',f^"y^e."rZd^"B'en'to^n BrdtoJ^frfe.'S^^J^ i>^?Lf°cTk'^

f^/^-A^pc^rl/e i^Tordit.o^n^ ;t ^uTring^in^fil fi^.^,^^^!^..^ '^ *'^«-<""' ^^^^^^^^rSli^^^l
^"'^

.tV,!?.,;;.* ri^Jr^?,*
A^concrete in super- walks, etc.; also furnishing and deliver- ivit. Holly, N. J.—Following are 2 low-

Itwf In'nlaee ner '^b' iH^Vt^* "Si^nn"/ ',"?• ^""'i'l*'
^^'- ^^Phalt road oil to be es™ Wds ope,?l;d by RoaT Com of Bd.

per lin ft $i fo* tofil ti q7<i' ^i'n,^>^
delivered to any or all railroad stations or Chosen Freeholders Mar. 1 for resurfac-

'

rBiMsdrk^riy^/J^. "''"^^ '"'^^s'S!^^Wa''ulV-^irR\y Park ^jls ^l^an^C^o^^E ""gr
)^"-""^'°" ^°""*^

W^cTl^s" Hms Rd hlis been <^a^^^^^^ 2^S Oori„''*^H"'^».,h%n""'!'^^ '^Pv,^ P'S°/ '^" S«''°'f- New 'Brunswick $8,914:
to C. M. & M Hi-t Wasco at $14 5^3 h^t'Sjfh" 2?' *'^'^"',?." li°"^.,

?'"""'' ^<*- Burlington to Bowne's Corner Road:M. « M. «art, wasco, at $14,503. bet. 94th St. and Ft. Hamilton Ave., Paul J. Snyder, Philadelphia. Pa., $10,-
FredeHcton N B —Bids desired until i„^^Sk„f i •J''"'. '°^*i"*''

.^'f' .'^" ^°'"'« 009: T. J. Barrett. Roebling, $10,126.
Mar 31 by "bhnMoWlssy Minister Pu^^^

incidental thereto. Security, $20,000. Columbus to Bordentown Road: Paul
Wks.. for constructing metal auoerBtriipl R,.ff.>i,. m v r^ „ ^ ., ,

J- Snyder, Philadelphia, Pa., $18,298; J.
ture of new bridie to take place of ores- voferilJ. 'n» vi X;7£?i"o.°" o^°""?" ^S? '- LeCoumpt, Lakewood, $20,519; Corirad
ent wooden bridge at Moncton ovir wllh hHck i,hfnn.?^AS'-

?,'^«"'«w P'; Sebolt, New Brunswick. $20,519.
Petltcodiac River between Citv of Monc- Sl!r.on pt=„,. '^i?"'^

Ave, Harvard and Bordentown to Crosswicks Creek Road;
ton. Westmoreland County, and Parish of Mm?e Pullski nm/^Swiit''^' i,^"^'"^-t"v:

P""' ^- ^"yder, Philadelphia, Pa., $7,166;
Coverdale. Albert County consisting of Sinhaft «2i 5^Lt S^ „^^.^"^" ^'^- ^'"^ Conrad Sebolt, New Brunswick, $8,207.
a through fixed riveted steel truss span *c^nVr^^^ ?,?,?',',„^V

with stone. Moorestown to Masonville Road: Paul
of 365 U. c. to c of end bearlnes 4 «^i^?J"'i'irii„'2f "^'^'5'^r,"'"^o=''^P''^" ^.o- j. Snyder, Philadelphia, Pa., $14,068; J.
through flxed riveted steel truslspans of fo H^nrv P U^?>r^?ri ?n"°io«l- 1-^^''*"^ ^^- Shanley, Phil.adelphi'a, Pa., $15,664.
261 ft. 6 In. from c. to c. of end bearings' av» iJPiM^vl ^ "^ ^°' ^'^* Fillmore Medford to Coates Corner Road: Paul
also separate bids for constructing sub- " ias.zib. j Snyder, Philadelphia, Pa., $11,867; Berk
structure of said bridge, consisting of 2 ^-Buffalo N Y _ron.ro,.. f

* Bonham, Plainfield, $12,911.
masonry abutments and 4 masonrv iii«.r« iTir L ',. A '.--Contract for paving
to support 6 ml?af 8upeAt?li«ur?^ spans l^nd wiiss'^?,'''''^!^'

Henrietta, Gorton SomerviUe, N. J.-Bids reported desired
with roadway surface thereon some 54 rnmJ^n r>„,,J:5;. . /-P**^"

awarded by until Mar. 25 by County Bd. Freeholders,
ft. above the river bed surface, the abut- nV,ri. S o™^^. V. ° .V^cP^.'J ^"ck As- SomerviUe, for rebuilding with State aid.
ments end retaining continuous stone nt tfiAw ' • ^- '^""San Bldg. road from Larger Cross Roads, Bed-
and earth embankments approaches' thus nX^:„l[: f^„ ., . ^ . minster Township, to Hunterdon County
\*"'^7'°:.^ '=°^«™ «" approxirn.?te total „i?k"'K°"ufw""i&".^'l''''' '"., P^? ^°P''''- Line, about 3 miles.
longitudinal length of 1,787 ft nlans JI?a-

^rakaw, Matejko and Rejtan Sts. ..^ „ ^ ..... ^may be seen at the office of the Stnic V^ '^PJ*.^*'
Bailey and E. Delaware Altoona. Pa.—Contract is about to be

lural Engr. Co.. Ltd New Birks BiX ^.^«S- Chicago, Washington and S. Cedar 'et by city for about 40.000 sq. yds. vitr.
Montreal, Que "'"b-. .sig. lirick pavement with concrete base.

Following are bids opened Feb. 24 for
Kingston, Ont.—Bids desired until

''^Paving: Ebensburg, Pa.—Plans are being pre-
Mar. 18 by R. C. Desrochers Secy Dent .

Germain St. Spire & Prior, Bllicott Sq pared by Curry & Campbell for road to be
Pub. Wks.. Ottawa, Ont., for construct- J?""

'"c'' $12,295: Germa.n Rock Asphalt constructed between South Fork and
Ing superstructures of 2 steel through VPJ^S}:!^-

Co.. D. S. Morgan Bldg. asphalt Franklin by county; cost $38,000.
truss highway bridges and a steel single- * ii.S'
that highway Strauss trunnion bascule .<, , .- ^JT''" ^f

• Spire & Prior, brick Monaca, Pa.—Michael Baker, Borough
bridge over Cataraqul River at Kingston ^^^P\ German Rock Asphalt Constr. Co Engineer, estimates cost of paving por-tviuBBion. asphalt $8,560. ' tions of 5th. 6th, 8th, 10th. Uth, 12th.

Farmer St., Spire & Prior, brick $13- 13th. 15th, 16th Sts. and Virginia Ave. at
1164; H. P. Burgard & Co., Fllmore & Keii- $25,000.

PAVING AND ROADS. "'"^ton for asphalt $14,225. Philadelphia, Pa.-Bids desired until
llemt Arranged Oeographicallv Corning, N. Y. See "Paving and Road Mar. 10 by Henry Loeb, Dir. Dept. Sup-

Making." plies, for furnishing supplies during the
Maine.—State Highway Comn. is com- year 1915, to consist of paving, gravel,

pleting plans for 1915 work and will be Endlcott. N. Y.—About $20,000 Wash- faP rock and chips for Bureau High-
ready to let contracts about April 1 for '"S Ave. paving bonds have been sold ways.
State road work. Bituminous macadam ''5' Village Bd. Trustees. „ .,, „ „... .„ . ki »,„ „.
and gravel will be used, Irwin WBa?^ P*^'*'"8\ '^^il'"^!, '^"l/'"l''" n'.v^niif'
hour, of Augusta. Engr. of Stat"Hleh- Geneva, N. Y.—Following are 3 lowest J*"'^'^*^

'" '^P^'i by Chas. Marks, .C ty Clk
ways, Augusta.

owtemgn
i.lds opened by Bd. Pub. Wks for navine !<?• IJavmg Perkimen Ave. with wood
with brick Castle St.; Robt ' W Henson ^i""^ on concrete foundation: cost $a0.000.

Boston, Mass.—About $200,000 is to be Geneva. $72,328; Phelan & Sullivkn TIti?a
^'- ^- ^"'''''' ^"^' '^"*""-

spent by city for constructing sidewalks. JTM^^i *"<' Lal«e Shore Constr. Co.. Dun- Sharon, Pa.-Bids desired until Mar. 10

Mas.achusetU.-Contract awarded Mar ' * ' ^Y Claude B. l^rtz, Boro. Secy., for fur-

2 bv State Hiehwav fnmn nX«»„_ ^ a . . i . ^ .... .
nish ng a 3-wheel road roller, weighing

W Dean Ch eJikM as^Jllnw.- °" ^^-
.i>i°"S '•''.?," ,9'*^' }: '•' "^^ Y.—Bids approximately 10 tons, a one batch con-

irChTJliontorSl'B m vd« h?t,„>,.„« . n^"' .i "n" ^'i^' ^^ ^^ Maurice E. cfete mixer With gravity distributer and«t.nariton, lor »»»5 sq. yds. bituminous Connolly, Boro. Pres., for paving with traction drive and 2 5-bbl. heating kettles.

kitemt marktj thus givt the namet of parties a'rvarded contracts.
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Uniontown, Pa.—Bids desired until Mar.
16 by Harry Kinsinger, County Controller.
for separate bids for constructing tarvia
bound macadam roads with Telford base,
16 ft. wide as follows: 10,560 ft. road in

North Union Township, from Uniontown
to Upper Middletown; 5280 ft. in Perry
Township, from Fayette City to Perry-
opolis: 5280 ft. in Franklin Township,
from Brownsville to Vanderbilt.

Washington, Pa.—Bd. County Cmrs.
voted $120,000 bonds for road improve-
ments.

^Baltimore, Md.—Contract for paving
outside car tracks on Charles St. with
asphalt has been awarded by Bd. Awards
Feb 17 to P. Flanlgan & Sons, Baltimore,
at J13,285.

Frederick, IVId.—County Comrs. voted
to construct state road from Brunswick
to intersect state road at Petersville, cost
about $39,750.

Hagerstown, IMd.—County Comrs. voted
to construct about 15 miles state aid
highways in Washington County.

Maryland.—Bids desired until Mar. 16
by State Roads Comn., 601 Garrett Bldg.,
Baltimore (Wm. L. Marcy, Secy.) for oil-

ing 7 sections of State highways, aggre-
gating 475 miles in length, and requiring
approximately 1,278.300 gal. of oil, ad-
vertised in Engineering Record.
Bids desired same time and place as

above for constructing two sections of
State road in Worcester County as fol-
lows: Contr. No. WO-9, Pocomoke, to-
ward Virginia State line, concrete road,
about 1.5 miles. Contr. No. WO-10,
Pocomoke toward Stockton, concrete
road, about 1.5 miles.

Parkersburg, W. Va.—See "Sewerage
and Sewage Disposal."

Marshall, N. C.—Bids desired until Mar.
16 by J. B. Clingman, Co. Road Engr., for
grading and draining approximately 6.9
miles of road leading out of Hot Springs.
Excavation approximately 73,550 cu. yds.

- Columbia, S. C.—House of Representa-
tives passed bill authorizing Richland
County to issue $1,250,000 bonds to im-
prove and develop county roads.

Orangeburg, S. C.—All bids opened Feb.
12 for paving Court House Sq. and Church
St., etc., with brick or wood block have
been rejected, and work will be done by
Street I)ept. under supervision of Edw.
Hawes, Jr., City Engr.

Atlanta, Ga.—See "Sewerage and Sew-
age Disposal."

Savannah, Ga.—City Council voted to
pave Broad and Bay Sts.

Clearwater, Fla.—No bids were opened
Feb. 17 for 20,000 sq. yds. brick paving;
the contract will be let some time in
March. For further information address
J. N. Drew, City Engr.

Covington, Ua.—Bids desired until Mar.
20 at office of State Highway Dept., New
Orleans (F. M. Kerr, Ch. Engr.) for con-
structing about 26 miles main public
highway extending from Covington to
Slidell .St., Tammany Parish.

I^Mansfield, La. — Contract awarded
Feb. 15 for constructing 4',4 miles con-
crete sidewalk to C. L. Soderstrom,
Charleston, Mo., 14 cts. per sq. ft. Jos.
B. Elam, Mayor.

Shreveport, La.—About $20,000 is to be
spent by City Commission tor pavements.

Columbus, Miss.—The Second District
<;ood Road Comn. of Lowndes County
desires bids for 22 miles of macadam
roads on Mar. 24. Address Gus E. Hau-
ser, Jr., Eng., Columbus.

VIcksburg, Miss.—About $300,000 War-
ren County Road bonds have been sold.

Knoxvllle, Tenn.—County Court is con-
sidering is.suing $500,000 bonds for con-
structing pikes.

Maryvllle, Tenn.—Citizens voted $300,000
bonds for constructing pike roads.

Maryvllle, Tenn.—Press reports state
bids desired until Mar. 13 by Countv
Commissioners for $100,000 road bonds.

Louisville, Ky.—Bids desired until Mar.
9 by Bd. Pub. Wks. (Roger G. McGrath.
Secy.), for paving portions of Clark Ave.,
iane Hili and Johnson Sts. It is reported
2fi^'"-„i''°'^'^

'*''" be used. Probable cost
$29,500.

Morgantown, Ky.—About $10,000 is to
be spent by Butler County Fiscal Court
for road improvements.

Munfordvllle, Ky.—Hart County Fiscal
Court appropriated $12,000 toward re-
constructing pike along Lincoln and
Jackson Way from Hardin County line.

Newport, Ky.—About $30,000 is to be
.spent by City Comrs. for paving streets.

'Canton, O.—W. L. Bender, County
Surveyor, writes contracts for county
road work (bids opened Feb. 24) have
been awarded as follows:
•For Navarre-JustuH Road Improve-

ment, 2.49 miles, 12,496 cu. yds, excav.
21,898 sq. yds. bituminous macadam,
awarded to R. C. Roush, Canton, at
$24 k;.', on slag base, slag top course.

•Massillon-Millersburg Road, 3.569
miles, 25,005 cu. yds. excav., 37,692 lin.

ft. stone or concrete curb, 31,410 sq. yds.
slag or concrete base, 31,410 sq. yds.
vitr. block, tar or grout filler, awarded
to Ph. DiefCenbacher & Sons, Massillon,
at $68,991, on tar fill, concrete curb, con-
crete base, repressed block.
•Ailiance-Boiton Road Improvement, 1

mile, 3661 cu. yds. excav., 9387 sq. yds.
bituminous macadam, awarded to High-
way Constr. Co., Elyria, at $10,601, on
slag base, stone top course.
Magnolia-Sparta Road Improvement

3.12 miles, 23,700 cu. yds. excav., 27,600
sq. yds. bituminous macadam laid com-
plete, awarded to R. C. Rouch. Canton,
at $33,585.

Cleveland, O.—Contracts for brick
paving (bids opened Feb. 17 by Bd. Pub.
Wks.) have been awarded as follows: To
Baldwin Bros., of Cleveland, for paving
Mayfleld Rd., Primrose Ave., Scottwood
Ave., E. 124th St. and Hawthorne Court,
15,709 sq. yds., total cost $37,321; to Rieley
Bros., Cleveland, for Kempton Ave., Em-
pire Ave., No. 1, Eddy Rd., Varien Ave.,
E. 59th St., 26,487 sq. yds., total cost $64,-
582; Roehl Bros., Cleveland, for Empire
Ave. No. 2, Adams Ave., Yale Ave., Par-
melee Ave., E. 72d St., in all about 19,497
sq. yds., total cost $35,308; to Milton
Freshwater, Cleveland, for paving Craw-
ford Rd. and E. 107th St., 7311 sq. yds.,
total cost $15,877; Enterprise Paving &
Constr.- Co., Cleveland, for E. 114th PI.
and E. 51st St., 3105 sq. yds., cost $6,685.
Contracts for brick paving (bids

opened Feb. 24) have been awarded as
follows (contractors all of Cleveland):
To Enterprise Paving Co., Barkville Court
and Pueblo Ave., $7,927; to Milton Fresh-
water, for Anderson Ave. and E. 116th
St., $47,489; to Bentley Bros., for E. 102d
St., E. 99th, E. 100th, E. 104th and E.
124th Sts. and Elwell and Sophia Aves.,
$56,683; to Baldwin Bros., for E. 9th St.,
E. 92nd, E. 126th and Ambler Sts. and
Pratt Ave.. $35,547: to Riley Bros., for E.
106th, E. 108th, E. 121st and E. 123d
Sts., at $41,523; to Geo. B. Herring &
Sons, E. 124th, E. 126th and E. 128th
Sts., $25,070; to A. M. Pejsa Paving Co.,
for E. 89th St. and BImarge Road, $10,903;
to L. A. Mullin & Co., for Dickens Ave.,
$17,522, and to Cleveland Trinidad Paving
Co., for E. 110th St., $4,447.
City Council voted to pave Wheelock

Rd.. W. 60th and W. 59th Sts.

Columbus, O.—Council Street Com. ap-
proved ordinances providing for paving
about 144 streets.

Dayton, O.—City Commission appro-
priated $78,501 toward paving with brick
and granite Main St.

Delaware, O.—Bids desired until Mar.
10 at office of F. C. Higley, Co. Sur-
veyor, Delaware, for constructing roads
as follows: Culver Creek Rd., Porter
Township, 2.8 miles; Bo%vers Rd., Brown
Township, -1.27 miles; Hatten Rd., Brown
Township, 1.13 miles; Seldom Seen Rd..
Liberty Township, 2.74 miles; Ford Rd.,
Liberty Township, 1.52 miles; Concord
Rd., Concord Township, 6.60 miles; Todd
St., Kingston Township, 3.4 miles.

FIndlay, O.—Press reports state bids
desired until Mar. 15 by County Commis-
sioners for $93,000 road improvement
bonds, issued for the purpose of con-
structing 18 miles waterbound pike.
Reported, probably in April, County

Comrs. will let contracts for macadam
roads, including about $20,000 of concrete
culverts.

Fremont, O.—Contract for the paving
Clover St. lias been awarded to Modern
Constr. Co., Fremont, at $23,429.

Lorain, O.—Bids desired by Mar. 11 by
Bd. Pub. Service (L. B. Johnson, Clk.) for
paving East Ave. to include 24.000 cu.
yds. exoav.. 4760 sq. yds. concrete foun-
dation, 3000 lin. ft. stone curb 5 x 21 in..

3000 lin. ft. 3-in. drain tile, 4 manholes, 5
intakes, 800 lin. ft. 12-in. sewer 4760 sq.
yds. brick or asplialt paving. C. M. Os-
born. City Engr.

Mansfield, O.—Bids reported desired
until Mar. 10 by Clerk Sandusky Town-
ship, at office of C. L. Bushey, County
Surveyor, Mansfleld, for 3 miles macadam.

New Philadelphia, O.—Bids reported de-
sired until Mar. 12 by R. H. Nussdorfer,
Co. Aud., for $45,000 bonds issued for the
purpose of constructing and improving
roads.

Ohio.—Bids desired at office of Jas.
Marker, State Highway Comr., Columbus,
until 2 P. M., Mar. 12, for improvements
on the following roads:
Columbiana Countv, Sect. O., Cleveland-

East Liverpool Rd., Center Township, for
constructing bridges and culv«rts, grading
roadways and paving with bricli; length
3927 ft., width of paving 16 ft., width of
roadway 24 ft. Estimated cost $14,494.
(Date of completion Aug. 1.)
Erie County, Sect. K, Cleveland-San-

dusky Rd., in Vermilion Township, con-
structing bridges and culverts, grading
roadway and paving with concrete: length
22,814 ft , width 16 ft. of roadway 26 ft.

Estimated cost $74,155. (Date of comple-
tion Sept. 1.)
Knox County, Sect. G. of Mt. Vernon-

fjoshocton Rd., Monroe Township, con-
structing lirldges and culverts, grading
roadway and paving with water bound
macadam and brick; length 16,300 ft.,

width of pavement 14 ft., width of road-

way 26 ft. Cost $44,892. (Date of com-
pletion Sept. 15.)
Mercer County, Sect. F, St. Marys-Ft.

Wayne Rd., Dublin Township, construct-
ing bridges and culverts, grading roadway
and paving with concrete; length 8460 ft.,

width of pavement 16 ft., width of road-
way 26 ft. Cost $23,003. (Date of com-
pletion Sept. 1.)
Tuscarawas County, Sect. J, New Phila-

delphia-West Lafayette Rd., York Town-
ship, constructing bridges and culverts,
grading roadway and paving with brick;
length 10,560 ft., width of pavement 14 ft.,
width of road 29 ft. Cost $32,823. (Date
of completion Sept. 1. 1915.)

Ottawa, O. — Contracts have been
awarded by County Comrs. (bids opened
Feb. 24) for stone road improvement in
Putnam County as follows: C. H. Don-
aldson Joint County Road, and T. J. Win-
ner Joint County Road, to J. B. Blosser
of Cloversdale, at $40,364 and $13,665;
John Hixon Road and M. Williams Road,
lo Westrick & Line, of Holgate, at
$20,269 and $20,916 respectively; Tarley
Billingsley Road, O. L. Smith, Leipsic, O.,
at $41,967; Wm. Kerns Road, Schoemaker
U Soi of Pandora, O. $20,123; C. C.
Schafer Road, R. C. Roach, of Water-
ville, $1,405; M. M. McDougle Road, W.
H. & H. A. Sender of Fortona, $10,331;
J. S. Bleeks Road, J. W. Bowersock, of
Ft. Jennings at $4,179; J. H. Hohenbrink
Road and branches, to Ira Acton, of
Vaughnsville, at $35,605; Chas. Conk-
right Road, to Floyd Wells, of Continen-
tal, at $13,850; H. H. Montooth, Road,
C. S. Whitman, of Deshler, at $26,9/8;
John E. Roose Co., Aud.

Sandusky, O.—About $30,000 Berlin
Township road improvement bonds have
been sold.
Bids desired until Mar. 26 by County

Comrs. for $98,000 Main Market Rd. and
Inter-County Highway improvement
bonds. H. M. Adams, Co. Aud.

Toledo, O.—Bids desired until Mar. 30
by County Comrs. for furnishing and de-
livering macadam and all other materials
required in the repair of all improved
roads and parts of roads described in
County Surveyor's report of Jan. 28, 1915.

Vermillion, O.—Citizens of Vermillion
Township reported to have voted $30,000
bonds for improving Main Market Rd.

Warren, O.—About $50,000 bonds have
been sold by city for constructing sewers
on Niles Ave. and paving W. South St.

Wooster, O.—City Council voted to pave
N. Bever St.

Youngstown, O.—See "Water Works."

Zanesvllle, O. — J. A. Dennis, City
Engr., writes that Albert Adams & Son,
of Zanesville. submitted lowest bid Feb.
23 for paving Blue Ave., at $6,887, and
Adamsville Rd., at $4,193; and for Pine
St. sewer, at $4,215.

Ft. Wayne, Ind.—Bids reported desired
until Mar. 11 by Bd. Pub. Wks. for paving
8 streets.

Gary, Ind.—Petitions have been re-
ceived by Bd. of Put). Wks. for following
street improvements: Alley No. 2 W. from
10th Ave. to 20th Ave., 1 mile brick or
concrete; Connecticut St., from 18th to
21st, % mile macadam; 44th Ave., Madi-
son St. to Harrison St., Vi mile sidewalks,
curbs and gutters.

Indiana—Bids reported desired by Coun-
ty Comrs. as follows:
Until Mar. 12—Crown Point, construct-

ing 5 gravel roads. E. Simon, Co. Aud.
Until Mar. 19—Bluftton, 13 contracts for

stone, gravel and macadam roads; total
cost about $63,000. C. T. Kain, Co. Aud.

Indianapolis, Ind.—Bids desired until
Mar. 20 by W. T. Patten, Co. Aud., for
furnishing about 200,000 gal. road oil and
200 carloads crushed stone.

VIncennes, Ind.—Bids reported desired
until Mar. 15 for 20,000 yds. paving. Ad-
dress E. G. Meyer, City Clk.

Battle Creek, Mich.—Bids reported de-
sired until Mar. 15 by Prank Mahrle,
Chmn. County Road Comrs., for gravel
road contracts to cost about $60,000. Alex.
A. McKay, County Engr., Battle Creek.

Lansing, Mich.—Bids desired until Mar.
29 at office of John McClellan, City Clk.,
for asphaltlc cement.

Kalamazoo, Mich.—Bids desired until
Mar. 8 by C. L. Miller, City Clk., for
160,000 vit. hillside paving block, adver-
tised in Engineering Record.

Saginaw, Mich.—Citizens voted Feb. 17
to issue bonds for sidewalks. H. S. Gay,
City Clk.

Rockford, III.—Bids desired until Mar.
15 by W. W. Bennett, Pres. Bd. Local
Improv. for furnishing material and pav-
ing with brick portions of Melrose and
CImton Sts., approximately 12,400 sq. yd.,
and macadamizing portion of Prospect
St., 9.600 sq. yd., advertised in Engi-
neering Record.

Berwyn, III.—Contract awarded Feb.
2 for paving W. 12th St. with brick to
Waukeegan Improvement Co., Waukee-
gan, at $28,772. Oscar N. Llndahl, Secy.,
Bd. Local Improv.

Galesburg, III.—Bids will probably be
received in April for paving N. Cedar and
Sandborn Sts. with brick on concrete
foundation. Wm. L. Boutelle, City Clk.

Galesburg, III.—Contract for paving
Mulberry St. and Allen Ave. has been
awarded by Bd. Local Improvements to

J. B. McAuley at $23,881.

Illinois.—Contracts awarded by State
Highway Comn. at Springfield (Wm. W,
Marr, State Highway Engr.) for State Aid
Road construction in Illinois, as follows:
Cook County, Sect. G, concrete, to

Walter & Windes, Glencoe, at $27,070.
Madison County, Sect. A, brick, to

Chas. H. Degenhardt, Alton, $29,982.
Winnebago County, Sect. B, concrete,

to Connelly & Dunning, Chicago, $14,400.

Winnebago County, Sect. A, concrete,
to Walter & Windes, $10,947.
Alexander County, Sect. A, gravel, to

Bland & Fitzgerald, Cairo, $5,448.
Whiteside County, Sects. B and C,

concrete, to Walter & Windes, Glencoe,
$10,888.

Illinois.-Bids desired until Mar. 10 by
State Highway Comn., Springfield (Wm.
M. Marr, Ch. Engr.) for constructing
highways In counties as follows (all ce-
ment to be furnished by State)

:

Monroe, Sect. A, Route 1, concrete
road, about 1900 ft. Cost $2,979.
Union, Sect. A, Route 1. gravel road,

about 3200 ft. Cost $3,130. (No material
furnished by State).
Bureau, Sect. A, Route 7, concrete road,

about 4000 ft. Cost $8,129.
Bureau, Sect. A, Route 4, concrete road,

about 3928 ft. Cost $7,826.

f
'Kankakee, III.—Contract awarded by
y Council Feb. 6 for paving 29,000 sq.

yds. asphaltlc concrete to F. P. Cough

-

lun, of Chicago at $1.69 per sq. yd.; total

cost, $54,000.

Mollne, III.—Lyle Payton, City Engr..
is preparing estimates for paving as fol-

lows: 20th and 21st Aves. with asphalt;
fith Ave. from 10th to 11th St. and con-
necting alleys with concrete; 10th Ave.
from IBth to 16th St. with brick.

Rushville, III.—Contract awarded Feb.
16 to P. H. Tiernan, of Macomb, for 8599

sq. yds. brick paving and 4690 sq. yds.

macadam, at $29,672.

Sycamore, III.—Some bridge and high-
way work will be let in about 1 month.
Address Wra. Miller, County Engr.

Richland Center, Wis.—Bids reported
desired until Mar. 19 at office of Reuben
Sutton, City Clk., for constructing a re-

inforced concrete pavement, a tar ma-
cadam pavement, an asphalt pavement
and a waterbound macadam pavement to

be laid along highway leading to Sexton-
ville. Amount available $15,000.

Bids desired until Mar. 26 at office of

City Clerk for paving certain streets in

this city, in all approximately 18,570 sq.

yds. pavement, 12,000 cu. yds. grading,
4400 lin. ft. combination curb and gutter
and 1400 lin. ft. concrete waterways. Bids
desired on waterbound macadam, tar ma-
cadam, asphalt macadam and reinforced
concrete pavement. E. J. Lunenschloss,
City Engr. G. H. Mainwaring, Co. High-
way Comr.

Superior, Wis.—Bids reported desired
until Mar. 9 by W. R. Russell, Chmn. Bd.
Pub. Wks., for repaying N. 4th St. with
sheet asphalt, reinforced concrete, asphal-
tlc concrete or brick, or bituminous mac-
adam or concrete.
Bids reported desired until Mar. 8. same

place as above, for paving N. 13th St..

with sheet asphalt, reinforced concrete or
asphaltlc concrete.

Cedar Falls, la.—Contract awarded
Feb. 17 to A. J. Jaicks Co., Kansas City,
Mo., for sheet asphalt paving at $1.54 and
asphaltlc concrete at $1.40 per sq. yd. J.

W. Wilimek, City Clk.

Cedar Rapids, la.—Bids reported desired
until Mar. 19 by City Clk for 18 paving
contracts, including asphaltlc concrete,
vertical fibre blocks, vitr. brick, creo-
soted wood blocks, etc.; also for curbing
and guttering a number of streets.

Emmetsburg, la.—Contract for about
40.000 sq. yds. brick block pavements
awarded bv city to Sullivan & Zitterell.

Webster City, at $102,000.

Mason City, la.—Contract for about
75,000 sq. yds. asphalt pavements has
been awarded by City Council to Bryant
Asphalt Paving Co., Waterloo, at $1.59
per sq. yd.

Washington, la.—Bids reported desired
until Mar. 8 by J. S. McEHhinney. City
Clk., for paving. Probable cost, $50,000.
Bids desired on brick and reinforced con-
crete.

Duluth, Minn.—Bids reported desired
until Mar. 12 by R. Murchlson, Comr.
Pub. Wks., for furnishing 200,000 gals,
road oil.

Mcpherson, Kan.—Milton Hawkinson,
City Clk., writes it is proposed to pave
Ash and Mariin Sts. with asphaltlc con-
crete on cement foundation, combined
curb and gutter.

St. Louis, Mo.—Board Public Service
voted to pave with asphalt Florissant
Ave., at cost of $101,460.

kitems market! thus nr.-e the names of Mrliet a7earilcil tniitrnell.
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Saratoga, Ttx.—ClUsens voted tl&O.OOO
bonda for constnictlnc roads between
B«t»on and Saratoga and to Sour Lake

Cuahing. OMa.—E. W. Thiele, City Clk..
writes it Is proposed to paTe Broadway,
aereiand. Harrison and Main Su., about
M,OM aq. yds., oo concrete foundation:
matolml not yat seleeted for pavlnc. En-
Klnewi, Beiduun Bnc. Oo., Oklahoma

Tulsa, Okia.—County Comrs. sold about
«55.00« pike bonds.

APuebio, Colo.—Contract for conslruct-
ins 7 miles street improvements in North
Side Resident Dist. awarded by City
Oomra. Feb. IS to Anderson Hamill
Oooatr. Co., Pueblo, at {137.000, to In-
dade storm sewers and pavements of
cmvel macadam.

Silver City, N. M.—Bids reported de-
aired until Mar. IS by City Council (or
paving with asphalt on a concrete base
about 12 blocks of streets.

Baillngham. Wash.—Chas. Llndberg.
City E:ncr.. writes that it is proposed to

BiTe S. £lk St.. \ miles, cost $15,000:
onroe St., 1 mile, cost tSO.OOO: Silver

Beach Road, \ miles, cost tSS.OOO: all
with asphalt or S-courae concrete.

Chehalls, Wash.—County Corars. hnve
voted to construct roads as follows: road
between Mineral and Morton, cost ITS.OOO.
AMar to Elbe tlO.OOO. Morton to Kosmos
tS».«M, Paciflc Hiihway south of Toledo
tIM.Mt. National Park Highway $50,000.
and Mayfield Bridge }30,000.

Colvllle, Wash.—Plana are being pre-
pared for constructing Springdale Hunter
Boule. Rd.: cost $10,1)00. About $32,000 is

to be spent for constructing Inland Em-
pire Rd.

GoMendale. Wash.—About $150,000 Is to
be spent by county for constructing
roads.

Lynden, Wash.—About $10,000 Is to be
spent by city (or paving with asphalt
tth St
McMurray, Waah.—Plana are being pre-

pared by A. Strong. County Engineer, for
grading and paving road into McMurray,
cost about $12,000.

Olympia, Wash.^City Council voted to

Rve with concrete 11th St. to 20th St.,
tween Adams and Jefferson Sts. on

east and Capitol site bluff on west; also
for paving 1 nion and llth Sts.. from Co-
lumbia west, and for paving 12th. 13th,
14th and ISih Su.
Appropriations reported to have been

maae by State Legislature for road work
In various counties as follows: Adams.
t<t,000; Asotin. $11,000: Benton, $41,000;
Cbebalis, $112,000: CheUn. $55,000; Clal-
lam. ^,000: Clarke. $S<.000: Columbia,
m.OM: CowUtx. $40,000: Douglas, $33,000;
Perrr. t*.000: Franklin. $37,700: Garileld,
$lf,«M: Grant. $4«.000: Isknd. $9,000; Jef-
ferson. $21,000: King, $735,000; Kitsap,
$l>,000; Kittitas. M3.000: Klickitat.
$41,000: Lewis. $72,000: Uncoln. $76,000:
MasoD. lU.OOO; Okanogan. $24,700: Pa-
ciflc, $47,000: Pend Oreille. $20,000:
Plwce, $2««,000: San Juan. $8,900; Skagit.*" "* Skamania, $15,000: Snohomish,

Spokane, $375,000: Stevens.
Thurston. $43,000; Wahklakluro.

I.1M- WalU WalU, $94,000: Whatcom.
1,4U: Whitman, $140,000: Taklma,

Rsnton. Wash.—The County Comrs.
Rropose to grade and gravel Bond Road
o. 4 between Renton and Issa<]uah, at a

cost of $S0,000. Arthur P. Denton, Co.
Engr.

RKsvllla. Wash.—About $10,000 is to
be spent by city for grading, graveling,
eonstmetlng culverts and drains in Col-
l«se Bin.

RHzvills. Wash.—Bids desired about
Apr. 1 by J. L. Cross, Co. Aud., for con-
structing a gravel road between Wash-
lucna and Ralston, to cost about $40,000.

^Seattle, Wash.—Contract for con-
structing Mess Bros. Rd. awarded by
Comrs. King County tc
Moines. Washk. at $10,107.
Comrs. King County to Bloane Bros., Des

Contract is about to be let by City
Council for paving Sth and 9th Aves.
West.
We arc Informed that bids will not be

rsoatved for about CO days on improving
IMh Ave., to Include 24,000 sq. ft. con-
erste curb, 4(.000 sq. yds. 5 In. brlr-k
block, etc Plans for this work were
oomplated some time ago by A. H. Dlm-
ock. City Engr.
'^Contract for paving with brick (th

Ave. awarded to T. Ryan, I»wman BIdg..
at $«9,238.

ana, Wash. — Bids desired by
County Comrs. <J. W. Starck. Co. Engr.)
until Apr. « for paving Rockford. Waverly
and Dennlson Deer Park permanent high-
way with asphalt macadam, about 14(,300
sq. yds. paving, and 150,000 cu. yds. earth
and solid rock excav.; cost about $150,000.
This work win be let In two contracts on
lump sum bids.

It is proposed to pave Illinois Ave. and
Flake St., to be Icnown as the arterial
highway, 2'/i mlleii In lenKth, probably
wUb asphalt on concrete (oundatlon. ce-
ment curb, gravel (111; cost about $(5,000
to be divided between city, county and
Sroi>erty holders. Morton McCartney,
Ity Engr.; J. M. Strack, Co. Engr.

_ ^.. a L. i.i.._rf III T ncTl nrpss reDOrts Cotton Compress and Port Improve-
Walla Walla, Wash.—M. A. Power. City ".oelj.

'f"h7rti iln^pSfred bv Martin T ments—Jacksonville, Fla.—Local press re-
Clk., writes bids desired about Mar. 38 'J''\l^}l''^r^lt Ak untU Apr 3 for con- ports state that Capt. Fred Bruce, Ch.
for paving N. Jd, N. 9th and Whitman Rudgren C ty Clk., until Apr J lor co p ^^^^ Comn., will receive bids
.<!t8. fUHl Isaac Ave. Gravel bltulitluc will struoling 12-ton garbage incineraxms ^^^b^

^^^^^^ compress for the municipal
probably be used on concrete or crushea plant.

. pig^s, to handle about 1000 bales of cotton.
rock (oundatlon. Cost $30,000 to $10,000.

r>,. n r Kill Oomr of •Contracts reported awarded by Port

Portland. Ore.-Paving o( Ore.on St He^a°f^'is'^r^p^r^^d ?o/av^^^^^^^^^
?orc"reo^/ot?i'°pT;fng"ln"d^rifteSa^"^%1{

with bitulithlc is contemplated, cost construction o( a municipal Incinerating
'"^^^^^^^f,^ f^^ drilling well on doclc site.

$11,187. plant.

, Lock Gates—Louisville, Ky.—No bids
Portland, Ore.-Following bid.s opened ^^^^ opened Feb. 25 by MaJ. J. C. Oakes,

by City Council Feb. 24 for paving as
uvpidaiii ir rnN<5TRlirTION Coips Engrs., U. S. A., Louisville, for

follows: Grand Ave., Brookl>;n St.. and HYDRAULIC CONSTRUCTION
furnishing and erecting 3 mitering lock

E. «th St.: Warren Constr. Co. asphalt anq RIVER IMPROVEMENTS. "^g., ^f^j leaves each for Lock No. 1,

ll:li;t^riUnyMi5b;*cJrt^n''ra's^m „en,s Arra..o.d Ceo^rafkicaUy ^^>lUlT'
^^ '"' advertisement was

living Co. with Hassam cost about
r. , .„. p=..t Belfast Me

"^'"""*'"
'

»-»•«" _The^'e?obscot%av'ifecWc Co"(A. a Dredglng-Toledo, O.-FoUowing are

Belvedere, Cal.—Plans have been com- Hopkins, Supt.. Belfast) is reported to be bids opened Feb 25 by Maj PS. Bond,

pleted by City Engineer for constructing considering development of power at Corp Engrs., U.S. A., Cleyeiana, lo^

waterfront rokd. cost about $15,000. |h-man^s lower mill at East Belfast. dred|.n|
( "^f,^"

"-bor,^^. Oe.ooo^^cu. ^yds.

Crescent City Cal —Plans are being meas.): Duluth- Superior Dredging Co.,

prepared (or extendlni county road from Dredglng-Providence, R. I.-Bids de- Duluth Minn.. 13 Sets.; John B Brey-

Humboldt County Line to Crescent City, sired until Mar. 30 by Co John Mills, mann, Toledo, 13.9 cts., partial bid (557

-

distance 31 miles Corps Engrs., U. S. A., Newport, for 000 cu. yds.); Greiling Bros., Green Bay.
distance SI miles

dredling in Providence Harbor. R. L, Wis, 17.5 cts.; Zenith Dredge Co Duluth,
Hanford, Cal.—County Supervisors have adverti^d in Engineering Record. Minn., 16.9 cts., partial bid (557,000 cu.

voted to pave 3 miles county highways vds.); Fitzsimons St. Connell Dredge and
wit^ asphalt on 6 In concrete base. sea Wall—Dunkirk, N. Y.—See "Sewer- Dock Co., Chicago, 111., 15.9 cts.; Great

ange and Sewage Disposal." Lakes Dredge & Dock Co., Cleveland. 11.5

•Huntington Beach, Cal,—Contract for " " cts. (low bid and recommended for
paving with concrete and constructing xwharf-Ft, Hamilton, N. Y.—Follow- award).
sidewalks on 6th, 8th, llth Sts., Mag- ,„„ ^re 4 lowest bids opened Feb. 20 by ,

, ,. , ^ t5-/i
nolla and Acacia Aves awarded to John- Quartermaster, Ft. Hamilton, Brooklyn. Dredging—Indiana Harbor, lnd.--Bids
son-.Shea Co., Riverside, at $72,672. Jot repairs to wharf at this post: Frank desired until Mar. 29 by Lieut.-Col. W.

_,.^,^., ....J. Eislnger, 588 Atlantic Ave., Brooklyn, W. Judson, Corps Engrs., U. S. A., for
•Long Beach, Cal.—Contract awarded .1455 (fecommended for award); Louis dredging in Indiana Harbor, advertised in

Feb. 17. (or paving with asphaltic cement, j '

giellng. 171 Madison Ave., New York, Engineering Record.
broken stone base. 2 alleys, to Falrchild- .j ggg. Riverside Constr. Co., 39 Cortland ,., ,

Oilmore-Wilton Co., 396 P. E. Bldg.. Los gj New York $1,618; Jas. McFerran, 129 Pumping Station for Drainage Work-
Angeles, at 15 cts. per sq. ft. Henry B.

-vvrcst St New York $1,750. Qulncy, III.—Bids were opened Feb. 19 by
Riley. Secy. Bd. Pub. Wks. ^ ° '

^or
, * , Edmund F. I'erkins Eng. Co., First Natl.

... _ . ,. . ^ ., .V . v.,^ *Dredglng—New York, N, Y.—Bids Bank Bldg., Chicago, for an electric pump-
Orovllle, Cal.—It Is reported that bids ^^^^ opened Feb. 19 by Col. Fred V. Ab- ing station for South Quincy Drainage

will be opened about Mar. 25 for paving ^ot. Corps Engrs. U. S. A., for dredging, and Levee Dist., Adams County, 111., as
about 18 blocks. Address City Clerk. ^„g ^^g following bids have been recom- follows:

o .J.11 ,. , .K . .on/>/in . . V, mended for acceptance: Raritan Bay, N. Entire job: Farrar Pump & Mchry. Co.,
Redding, Cal,—About $20,000 is to be j jjorrls & Cumlngs Dredging Co., 17 Granite Bldg., St. Louis, Mo., were low

.spent by city for paving 5 blocks of g^^te St., New York, 11.82 cts. per cu. bidders, at $23,040. ^_^ ^ , .,streets with asphalt. yj g^^^ meas., and Woodbridge Creek, Erection of house, 3 lowest bids: Schil-

.4.Rlver«lde Cal —Contract for con- Bay Dredging & Contr. Co., 215 Montague linger Constr. Co., $12,780; Arrow Eng.

8.r*ucUnTRoite No. 9^ Be'Iumont°[o BaS- St.: Brooklyn, N. Y., 35 cts. per cu. yd. Co n^;",}: Caldwell Eng Co. |12,S^2

ning Rd". awarded to' Conner Contr. Co., Place meas.
Fnero^S12 999

'

John TWa^bridge Eng
709^^Higgins Bldg., Los Angeles, at p.^^^^^ y^^, ^_ Y.-Following are ^o^:%(tMf^f^oi''ll^.-C^!^ni%l ^

str'LS"f2Vm';fes' mfcaXm^lnd^^^^^^ fe'^cVrF^ri^s.^ ^Y. City.^Mar. iTo" Hydro Plant-Johnson Falls, WIs.-
dlrt toS§ from Banni^ to P^m SDrings- P'er at W. 46th St., North River, Con- The Wisconsin Public Service Co., of
dirt road from Banning to^Im Springs.

J_.^^^ ^^^^, Hollbrook, Cabot & Rollins. Green Bay. is reported to be considering

DaviisonConWrCr Monrovia $79 Corp., 331 Madison Ave., $244,449 (lowest construction of a 300,000 hydro-electric

and Na^"oSl"consrr°Ca,°Ve°n^^^^^^ bidder); StlUman-Delehanty Verrio 26 generating station at Johnson Fa Is. C.

Bids desired until Mar 10 by County Exchange PI., Jersey C ty N J-. ?250 - r. phenicie. Gen. Supt., Green Bay.

Rd Siinerv Riverside fnr imnrnvine 000; G. B. Sperin, 90 West St., $257,560

Route N^o 17 and Dortlon of Route No Phoenix Constr. (Jo.. 41 Park Row. $264,- ^Rlver Wall-Cedar Rapids, la.-Con-

18 BonnTng to Palm Springs conststing «": Geo. W. Rogers & Co., Inc., 29 tract awarded Feb. 26 for constructing a

in Mrt of CTadine dra^mng surfac nl Bway., $268,860; McHarg-Barton Co., 171 river wall to Frank K. Hahn, Cedar Rap-
wltWone afTd oufne anD'oxTmltelv 22 6 Madison Ave., $283,896; Henry Steers, ids, at $31,237. Other bids: Guarantee

miles of ro^wa?
app.oximately 22.6

^^ Battery PI., $286,452; Oscar Constr. Co., Cedar Rapids, $44,909; R. Aroaoway.
Daniels Co., 233 Bway., $289,000; H. P. Wallace, Cedar Rapids, $36,000; Gould

Salinas, Cal.—All bids opened for con- Converse Co., 1 Union Sq., $316,030. Constr. Co., Davenport. $36,000; Boone
structing Spreckles Boule. have been re- Constr. Co., Boone, $37,931; Cedar Rapids
jected: according to reports new bids Ditch—Pikevllle, N, C,— Bids will prob- Constr. Co., Cedar Rapids, $40,920. L. J.

will be received about Apr. 1. ably be received Apr. 1 for construction of storev. City Clk.
ditches. For further information address

•Santa Barbara, Cal.—Contract for W. K. Allen, Engr., Wilmington, N. C. Drainage—Mt. Ayr, la.—The Bd. of
paving 6 blocks on Garden, New Mexico Supervisors is considering establishment
and Los Olivos Sts. awarded to F. R. Drainage—Bowman, S. C,—There is re- of the Platte River Drainage Dist. about
Ritchie. San Francisco, at $24,208. ported to be a movement on foot here, 10,000 acres: the ditch will be 18 miles

looking to the construction of the Cow in length, slope Vi to 1; 22 ft. bottom
San Diego, Cal.—About $250,000 bonds Castle drainage system, to include steel with average depth of cut about 14 ft.:

have been purchased for constructing and concrete bridges; total cost about cost $100,000. P. S. Holbrook, County
state highway between El Cajon and $180,000. E. N. MIttle, Pres. Bank of Engr., Mt. Ayr.
Descanso. Bowman, reported Interested.

r> A 1. ij - ^.. ,-. II jii I . Ditch—Olivia, Minn,—Bids reported de-

romr'kctJV «-radi;PJ and""^raveHn^^ Stone - Savannah, Ga. - Bids were sired until Mar. 15 (readvertisemenO by
nlw v,f 1? wfl? nJ^.nS'rr iPJ^f »il.k S opened Feb. 21 by Col. W. C. Langfltt. J. L. Johnson. Co. Aud., for County Ditch

M»Jnh^rV,.HM7ni * * Corps Engrs.. U. S. A., Savannah for No. 57. Probable cost, $13,120.
Jiarcn. cost »j»,(«i. furnishing and placing stone for raising
Sandpoint, Idaho.—City Council voted 'o^ places in Jetty at Savannah Harbor •Ditch — Ortonvllle, Minn. — Contract

to pave business streets at cost of about Iprice given per ton): Gadsden Contr. awarded Feb. 17 for constructing Ditch
$150,000 Co., Savannah, $2.29; Beasley Contr. Co., 41. to John Haney, of Odessa. This work

Savannah, $2.34; Henry W. Williams, will require 43,000 cu. yds. excavation
Ottawa, Ont.—Following paving work Alva, Okla., $2.50; Globe Dredging Co with' plow and scraper and dredge; also

contemplated by city. Savannah, $2.24; R. S. Salos Savannah, one 14-ft. and one 12-(t. span concrete
Catherine St., Bank to Percy, with as- $1.99; Roderick G. Ross, Jacksonville Fla and steel bridge, etc. Estimated total

phalt. 7500 sq. yds.; gutter. 4140 lln. ft.; $2.17; Simons Mayrant Co., Charleston' cost, $8,733. M. E. Chamberlain, Engr.,
cost $26,541. S. C, $2.30. ' Montevideo
Bay St., Welling to Catherine, asphalt.

Monieviueu.

12.1B(S sq. yds.; gutter, 8620 lln. ft.; cost
$45,622.

T^T»*'i?,?rfapi'«fiyft*'.^^'*'vrt.'-°^,l^jLX.*'?oJi o,
*°>""- Etc—Harrisonburg, La.—Following are bids opened Feb. 5 by Maj. J. R.

lln^t • r,L» lia nnn
^- ^^ '

*^"""' ''*^
^''^^f.^''^'

^ots Kngrs., U. S. A„ Vicksburg, for constructing Dam No. 2, lockkeeper's

\rA;,t^}t. S^li-A^A K„ 1ICO..X, w,^,!, dwellings, etc.: (a) Midland Bridge Co., P. O. Box 1045, Kansas City. Mo., $182,454:

Col^ Feh M nY fo.wi^.'^ pJ^r'SIrr,^?'?^ .'"^ ^'"'«'' •="«• Co.. Southern TrSst Bldg., Little Rock, Ark., $113,596 (reconnmended

WrTghftc2:,''Au'S."°Qi:."e.. Is^cuTe? 100 '^Lto^^'o^ ' ,'1^9 m"^'"
'-'°"'""- ^°- ^^"^-^^ ""''''• *'"'•'"• ^"^ '''° "" ^ ^'°"'

lbs.; castings. Thos. Lawson & Son, Well-
^*'y^o"- "J- i«».i»'i-

^^^

li"5ie"bf«k°Th'or'#T(l£on ^Ottiwa' J
'0<='<"'a8ter's dwelling, Including privy. . .$4,400.00 $2,500.00 $5,000.00 $3,000.00

$68"lnd '$63
•
pe'r'iobo

:
lu Jblr," W. "c.^'Ed-' \ ^Sop"'"'"''* I'^ifciZ ^'"'ZZ \miZ ''

43oTo
wars. Sussex St.. Ottawa, at toUl of 1 »?or^phonK; J'J?SS« ISnnn \'lnlm 43000
$10.6fe: brick. Peerless Brick & Tile Co., , 900 cL vds clncr^ii ^'^fS?? ???n ?800 193S

SUbro*?trwra^d'1?a'Sadl'iS''*oC-fo I? cS:?;ds:Tx"<^vM.on:: .•..•..;;::: .•:;;;::;:;.• 'til '^f, loo Vol
Bai;??h grotrCatVerin^StTcTtta^^S* ^T. \f^ "IJ- ^f^

^lo^k fill 20.00 10.00 22.00 19.35

C. Askwlth. City Engr. l.|»« -; if^ |-V;.,«iVi; ! i ! i ! i

!

HI xfo Ml ihh
Victoria. B. C—CItv Council la ronald. ^§?*' *°"* heavy riprap fill g.20 8.00 9.00 17.00

erini pacing ciT^^r^nt St.T cost abSut 8««
f,°"%''«1f

'^'^'^^ "" 8-20 ^S" ?0S H2
$75,000.

vol auuui
9 lln. ft. tile gauge 5.00 5.00 4.00 5.00

City Engineer estimates the cost of pay- HIS Sf' ?°i.' "t!''!"
^^ .12 .10 .20

Ing Ash rit. at $10,000. Bids for construe- ?'?aS ,'^'-
"L''''!^",',-

" ' ' '
' 4 1% ?? in

tlon. It Is reported, will be asked about ,HS2 S*-
''^°" castings 16 ,16 .16 .20

March 26.
nu^uu

i2,600 lbs. wrought iron .ii .10 .10 -20

10,000 lbs. steel castings 20 16 .18 -20
700 lbs. steel cover plates ". H .12 .10 20

STREET CLEANING AND 10,000 lbs. steel reinforcement .07 .05 .06 .20

GARBACF niRDnftAi 38,000 lbs. structural steel .......V... 11 .12 .12 .20taMKBAbb DISPOSAL. 4,360 sq. yds. riprap pavement 4.30 2.00 6.00 4.00
Iltmt Arranged Gtognphicalh 4,360 sq. yds. concrete paving 2.70 2.70 3.00 3.00

_ ., _ „.„„,., 3,500 lln. ft. cluster piles 1.20 .60 1.00 .40
Reading, Pa.—EB Ulrlch, City Engr., 7,200 lln. ft. foundation piles 1 lo 1.00 1.20 2.00

iJlilt'!. . ^L.*'wM °"*' """ °' 25 tons 50 M ft. lumber in cofferdam 250.00 60.00 275.00 100.00

^fP.^K. "* Mlllmpnt garbage dls- 7.8 M ft. cap blocks 120.00 100.00 130.00 40.00

K^i ll„5^if '^SV'i''"*'*'''
""<'«' ^ P""*- 18.5 M ft. needles 200.00 100.00 190.00 100.00

IL^ .^^Ji, « *."'*''';l'
"* awarded a year 5 M ft. sheathing 83 00 50.00 80.00 20.00

tS^v ,,J^J}
*" constructed on 16.4 M ft. common sheet piles 125.00 75.00 130.00 100.00

pronation. 176.5 M ft. triple-lap sheet plies 190.00 100.00 200.00 100.00

•kit'mi marked <Ahu gn/e the names of fatties awarded contracts.
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Ditch—Slayton, Minn.—New bids desired
until Mar. 24 by E. V. O'Brien, Co., Aud.,
for constructing Judicial Ditch No. 3; ap-
proximate length of main ditch. 24,600 ft.;

average depth S ft.; 113 branches aggre-
gating in length 181,600 ft.; tile. 6 to 26

In.; 6400 ft. open ditch; 22,272 cu. yds. to

be removed. Estimated total cost, $72,882.

^Dltch Work—Harllngen, Tex.—Con-
tract awarded Feb. 13 by County Irriga-
tion Dist. No. 1 (A. S. Lowe, Pres.) to

W. E. Callahan Constr. Co., San Benito,
for construction, repair, excavating and
removal of silt, dirt and all obstructions
to the ready flow of water along and
through mains, laterals and irrigation

ditch'es now constructed and in said dis-

trict, on the estimated length of 17 miles
and aggregate yardage of 190,000 cu. yds.

Irrigation Ditch—Silver City, N. IVI.—

It is reported that J. W. Shelley will con-
struct a new irrigation ditch, 1000 ft. long,

with average depth of 10 ft.

Hydro Plant—Socorro, N. M.—The So-
corro Power & Lumber Co. reported to be
considering constructing a hydro electric

plant in Cooney Canyon.

Cofferdam—Seattle, Wash.—Following
are the totals ot bids opened Feb. 17 by
MaJ. J. B. Cavanaugh, Corps Engrs., U.
S. A., Seattle, for excavation, removal of

sections of an existing cofferdam and
constructing ot a new cofterdam at the
Puget Sound Lake Washington lock site,

Seattle: Erlckson Constr. Co., Downs
Blk., Seattle, $56,777, and Puget Sound
Bridge & Dredging Co.. Seattle, $75,815.

-^Pipe Line—Sunnyside, Wash.—Con-
tract awarded by U. S. Reclamation
Service to the Pacific Pipe & Tank Co..

of Portland, Ore., for construction 0»

wood stave pipe for the Snipes Mountain
pumping plant of the Sunnyside Unit,
Yakima project, at $11,094 (bids opened
Jan. 30). Contract calls for 905 ft. of 60-

In. and 3355 ft. of 30-in. pipe and the
necessary steel bands and shoes in place.

Lateral Cam'—Sunnyside, Wash.—Low-
est bid opened Feb. 24 by U. S. Reclama-
tion Service for lateral canal and pipe
trench on Yakima project, Sunnyside
Unit, was submitted by Mathieson &
Mudd, of Sunnyside; they bid for

Schedule 1, $2,061, and Schedule 2, $1..')50.

Lake Development, Pumping Plant, Etc.
—Portland, Ore.—The Oregon State Leg-
islature has ratified and the Governor has
signed the bill granting to Jason C. Moore,
of New York, a lease of Lake Summer and
Lake Albert, and Sheppard & Brock, Yeon
BIdg., Portland, attorneys and representa-
tives of Jason C. Moore, are reported to
have been authorized to proceed with the
preliminary work. Lake Summer and
Lake Albert are situated in Lake County,
about 30 miles apart, and approximately
270 miles south of the intersection of the
Deschutes and Columbia Rivers. The
lakes contain salt deposits which the
syndicate led by Mr. Moore plans to trans-
port by pipe lines to the confluence of the
two rivers, where water power is avail-
able and where transportation may be had
both by water and rail. According to
present estimates the pipe lines will be
built of Oregon fir, 14 in. in diam., and
cost $2,000,000. Large pumping plants at
lakes, costing about $500,000. will be used
to pump fluids up an elevation of about
300 ft. for first 25 or 30 miles of pipe line,
and from that point to junction of two
rivers a gravity flow system will be in-
stalled. Two sites near the junction are
offered as location of the $5,000,000 manu-
facturing plant to be erected for the
manufacture of nitrates, potassium, so-
dium, chlorids, carbonate, bicarbonate,
caustic sodas, baking and bleaching pow-
ders, and other materials to be obtained
from the lake deposits, plans for which
have been prepared by J. G. Kelly, Cham-
ber of Commerce Bldg,

Irrigation—Chico, Cal.—It is reported
that work will be started at once by the
Great Western Power Co., of San Fran-
cisco, and the Flelshacker Interests, in
construction of a $400,000 Irrigation ditch
here.

Pier—Venice, Cal.—Contract for re-
building the Windward Ave. pier re-
ported awarded to Chas. W. Corbaley, of
Los Angeles; cost reported to be about
$100,000.

Irrigation Work—Payson City, Utah.

—

Following are totals of bids opened Feb.
24 by U. S. Reclamation Service, Provo,
for constructing 49,000 cu. yds. canal
excav. and 3670 cu. yds. reinforced con-
crete; work to be located near Payson
City. Wasatch Grading Co., Dooley Blk.,
Salt Lake City, $47,084; Henser & Sim,
Salt Lake City, $47,953; Ryberg Bros.,
I./ogan. $48,413; Reynolds-Ely Constr. Co.,
SiJiingville, $48,865: Messmer & Rice,
Marsh Strong Bldg., Los Angeles, Cal..
$49,359; Spanish Fork Grading Co., Span-
ish Fork. $54,476.

Breakwater—Fort William, Ont.—Con-
tract reported awarded to Thunder Bay
Constr. Co. for extension to the break-
water in Ft. William at about $850,000.

Breakwater, Etc.—Victoria, B. C—The
Dominion Government reported to have
appropriated $1,400,000 to complete con-
struction of breakwater and outer piers
In the local harbor, and $250,000 for com-
pletion of drydock at Esquimau.

ELECTRIC RAILWAYS.
Items Arranged Geographicotiy

Boston, Mass.—Following are 3 lowest
bids opened Feb. 25 by Boston Transit
Comn. (B. Leighton Beal, Secy.) for
building Sect. H, Dorchester Tunnel:
T. H. Gillespie Co., New York, $554,750:
Converse & Co., 88 Broad St., Boston,
$561,491; Estate of J, P. O'Riorden, 1 City
Sq., Charlcstown, Mass., $581,470. Length
of tunnel about 2200 ft., to be mainly of
reinforced concrete and consist of a single
span double-track tunnel, to be built by
tlie cut and cover method; work also in-
cludes a pump well, and emergency exit
and sewer changes.

Brooklyn, N. Y.—The Public Service
Comn. for the First Dist., New York, ha.s
approved proposed award by the N. Y.
Municipal Ry. Corp. for constructing 9

stations on the Sea Beach line to Post &
McCord. Inc.. 101 Park Ave., New York,
at $331,163. The Sea Beach line is a re-
constructed 4-track railroad, which will
join the 4th Ave. subway at 65th St..
Brooklyn, and run from there to Coney
Island. The reconstruction of this line is

about completed, with the exception of the
stations to be constructed at 8th Ave.,
Ft. Hamilton, New Utrecht. 18th, 20th and
22d Aves., Kings Highway, Ave. U and
86th St.

New York, N, Y.—No bids were opened
Feb. 26 by Public Service Comn. for First
Dist., 154 Nassau St.. for construction of
Sect. 4 of the Routes 4 and 36, a part of
the Bway-4th Ave. Rapid Transit R.R. in
Boro. Manhattan, and the date of letting
has been indefinitely postponed. Work
consists of a 2, 4 and 6 track underground
railroad northerly under 7th Ave., from
51st St. to 59th St. and easterly under 59th
St. to a point 22 ft. west of westerly build

-

ng line of the 7th. Ave. extended.

Lancaster. Pa.—Surveys have been com-
pleted by Conestoga Traction Co.. R. B.
Hull. Gen. Mgr.. for a 13-mlle branch to be
extension of Lancaster Coatesville di-
vision.

McConnellsburg. Pa.—McConnellsburg &
Ft. London Ry. Co. is chartered to build
p 9-mile electric railway between Mc-
Connellsburg and Ft. London. Capital
$60,000. Among incorporators: Edw. J.
Post and D. H. Patterson.

Charleston, W. Va,—Charleston Inter-
urban Ry. Co., S. Miller Gallaher, Ch.
Engr., contemplates extending Kanawha
Valley Traction Line to Montgomery, W.
Va., 25 miles east of Charleston.

Louisville, Ky.—Construction pf 3-miIe
electrir- railway to connect Olvmpian
Springs Hotel in Rath County with Chesa-
peake & Ohio R. R. is contemplated.Among those interested is Frank A. Best,
Jeffersonville, Ind., and Wm. Henry Jones,
Glasgow.

Lafayette, Ind.—Contracts are about to
be let fop 250.000 ties for constructing
Lafayette & Northwestern Ry., between
Lafayette and West Point. O. L. Brown
Gen. Mgr.

Clovis, Cal.—Contracts about to be letby Fresno Interurban Ry. Co. to construct
™,']i, ^, «'ectric railway between Bartonand Clovis. also l^ miles track in Fresno.
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RAILROADS.
Items Arranged Geographically

Norfolk, Va.—The State Corp. Comn. re-
ported to have authorized the Norfolk &Western Ry. Co. (J. E. Crawford, Ch.
li.ngr., Roanoke) to construct a low grade
connecting line from a point near Burke-
ville to Pamplln, a distance of about 37
miles.

Radford, Va. — The Radford Willis
houthern Ry. Co. reported organized with
a capital of $300,000 to construct a stan-
dard gauge steam road from Radford to
Willis along Little River and Indian
^^%.' ?5 J""'^» '" length. R. L. Gardner
and A. Gelsen, of Radford, are among the
incorporators.

Minneapolis, Minn.—The Red River .Val-
,^ ."^i.^"-/ reported formed with prin-

cipal office In Minneapolis, to construct a
railroad from Fargo, N. D., to Winnipeg,
Man. It will follow the valley of Red
River and enter Minnesota In Kittson
County. Incorporators: W. H. Graves
and C. M. Drew, of Minneapolis, and
Robt. Hamilton, of Milwaukee, Wis.

Kansas City, Mo.—The Missouri, Okla-
homa & Gulf Railroad (Wm. Coughlin,
Gen. Mgr., Muskogee, Okla.) is reported
to have decided to sell receivers certifi-

cates in the sum of $750,000, the money
sections of road and for other general re-
pairs.

Roswell, N, M,—Alpheus Judd, of Lub-
bock, Tex,, and J. S. Grisham, of Sweet-
water, Tex., are reported interested in

construction of a railroad from Roswell to
Lubbock, Te.\., or Plainview.

Portland, Ore.—H. W. Holmes, of the
Dept. of Pub. Wks., has completed esti-
mates for elimination of grades along
right-of-way of the line of the Oregon-
Washington Ry. & Navigation Co., from
E. 28th St. to the city limits; total cost,
$750,000. The work will probably be let

in separate contracts as follows: E. 37th
St., $67,000; E. 42d St., $32,300; E. 47th
St., $59,600; E. 52d St., $26,000; E. 60th
St., $36,000; Barr Road, $63,000; E. 74th
St., $26,000; E. 82d St., $26,500. All via-
ducts will be ot reinforced concrete.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Belfast. Me.—A $25,000 school is to be
erected here. Address School Bd.

Brunswick, Me.—Allen & Collins, of
Boston, Mass., and Felix A. Burton, of
Brunswick, engaged as associate archi-
tects for new high school, to be 2 story.
Cost, $50,000.

Manchester, N. H.—School Bd. voted in
favor of $350,000 for a site and new high
school building.

Boston, Mass.—Hospital Trus., through
the signing ot a bill by the Governor, will
take steps at once to remodel the build-
ings in West Roxbury formerly used as
a parental school, into a convalescent
home for children. About $224,000 will be
used remodeling the buildings and erect-
ing additions.
Contract for erecting the Ward C at

Consumptive Hospital, River St.. Matta-
pan. awarded to J. E. Locatelli Co., Inc.,
at $60,384. The next three lowest bidders
were: Leighton, Mitchell Co., $61,745; C.
S. Cunningham Constr. Co., $62,576, and J.

Caddigan Co., $62,900. Contract for plumb-
ing awarded to Wm. N. McKenna Co. at
$6,770, and for heating to Pierce & Cox,
at $7,897.

Greenfield, Mass.—Plans being prepared
by W. H. & H. McLean, 110 Tremont St.,

Boston, for a 1-story brick grammar
school, 60 X 150 ft,

Maynard, Mass.—High school, brick
construction, to cost $60,000, is contem-
plated.

Swansea, Mass.—Mrs. Frank S. Ste-
vens has given to the town $50,000 with
which to erect a high school.

Westfield, Mass.—The School Com. has
asked tor a 16-room school, and the Fire
Dept. has recommended a new fire station.

West Springfield, Mass.—Citizens re-
ported to have voted $120,000 bonds tor
erecting high school.
At recent town meeting citizens au-

thorized the erection ot a library. An-
drew Carnegie has offered $25,000 toward
the erection of this building.

Worcester. Mass.—Cost of erecting 6-

room addition to Cambridge St. School
estimated at $53,327. Address Bd. Educ.

Providence, R. I.—Reported bids desired
by W. E. Hartwell, Comr. Pub. Wks., for
erecting the Laurel Hill Ave. School; cost

t
190,000. Clarke & Howe, 76 Weybosset
t., Archts.
Pl.ans about completed by Murphy &

Hindle, 146 Westminister St.. for the Mt.
Pleasant School.

Ellington, Conn.—Bids desired until Mar.
9 by the Bldg. Committee (J. H. Lynch,
Chmn.), tor erecting town hall. J. Henry
McCrarey, Archt., 18 N. Park St., Rock-
ville.

Hartford, Conn.—Lowest bid received
for iron and grill work for the new muni-
cipal building submitted by Berger Mfg.
Co., Canton, O., at $28,924.

Mllford, Conn.—Erection of town hall,
costing $75,000, is under consideration.
Address Town Clerk.

New Haven, Conn.—Bids desired until
Mar. 20 by J. B. Tower, Chmn. Bldg.
Com., 181 Church St., New Haven, for
masonry, carpentry, electric heating and
plumbing work required in erection of a
fire engine house for Westville School
Dist., Fountain and Harrison Sts., West-
ville. Brown & Von Beren, Archts.,
Chamber of Commerce Bldg., New Haven.

Stamford, Conn.—Contract for erect-
ing U. S. Post Ofilce awarded to Chas.
McCauI Co., Philadelphia, Pa., at $118,270.

Buffalo, N. Y.—Reported Bd. Aldermen
considering the building of a stadium;
cost estimated at $280,000.

Long Island City, L. 1., N. Y.—Late of-
ficial reports state new bids desired Mar.
15 by C. B. J. Snyder, Supt. School Bldgs.,
New York City, for general construction,
also plumbing and drainage of School 93,
Boro. Queens. Security, $100,000 and
$8,000, respectively.

Mount Vernon, N. Y.—Bd. Educ. said
to be considering erection of school on
6th Ave. and 2d St.

New York, N. Y.—Bids desired until
Mar. 25 by O. Wenderoth, Superv. Archt..
Washington, D. C, for the construction
(including metal shelving equipment, in-
terior lighting fixtures and electric con-
duit and wiring) of an interior safety
vault for the U. S. Appraiser's Ware-
house, New York.

Orchard Park, N. Y.—Plans being pre-
pared tor a 2-story and basement brick
and steel 16-room school to be erected
by the School Bd. (M. Pierce. Chmn.?
at a cost of $50,000.

Watervllet, N. Y.—Bids desired until
.Mar. 22 by Bd. Contract & Supply (Wm.
B. Daubney. Clk.) for erecting a city hall,
advertised in Engineering Record. Cost
reported at $50,000. Demers, Mosley &
Campalgne, Archts., Troy.

Whitesboro, N. Y.—Erection of a school
on Main St., costing $75,000, Is reported
under consideration.

Bayonne, N. J.—Trus. of Hudson County
Parental Home, Jersey City, have ap-
proved the plans of John T. Rowland,
Jr., Jersey City, tor the parental home to
be erected In Bayonne at a cost ot $40,000.
Bids for construction will soon be asked.

Garfield, N. J.—Bd. Educ. (Chas. H.
Wright, Pres.) contemplates erecting a
2-story high school costing $90,000.

Irvington, N. J.—Bids desired until Mar.
10. by John W. Wehman, Town Clk., for
$80,000 school bonds.

Newark, N. J.—Bd. Freeholders has au-
thorized issuing of $57,000 bonds for erect-
ing the Essex County Parental Home.

Trenton, N. J.—Plans being prepared by
Geo. S. Drew. State Archt.. for a 4-story
stone and brick hospital to be erected for
the State Hospital; cost $60,000.

Bethlehem, Pa.—Plans being prepared
for a 3-story high school to cost $175,000.
Address Bd. Educ.

Canton, Pa,—Citizens voted in favor of
issuing $28,000 bonds to erect a high
school.

Erie, Pa.—Bd. Educ. reported to be
considering erection of 2 new high
schools.

Johnsonburg, Pa.—Plans for First Ave.
school being prepared by Clyde S. Adams,
Philadelphia. A 16-room building is con-
templated.

Johnstown, Pa.—Trus. of Memorial
Hospital reported to be considering erect-
ing addition to hospital costing $50,000.

Kennett Square, Pa.—Lowest bid re-
ceived by School Bd. for erecting 2-story
brick school was submitted by Thos. F.
Grady at $24,128. Clyde S. Adams, Archt.,
Philadelphia.

McKeesport, Pa.—N. T. Morton, Secy.
Bd. School Dirs., writes that bids desired
about Apr. 1 for erecting the proposed
high school; it will be of brick, 2 stories.
140 X 190 ft., and cost $200,000. Vrvdaugh
& AVolfe, Archts., Pittsburgh, Pa.

Meadvllle, Pa.—Harry D. Whitfield,
New York, N. Y., selected to prepare
plans for the Carnegie Hall of Chemistry
to be erected at Allegheny College. Prob-
able cost, $40,000.

Pittsburgh, Pa.—Reported Bd. Pub.
Educ. intends asking soon for bids on
erecting the first section of the Home-
wood-Brushton High School. This sec-
tion is to cost $265,000; the building com-
plete Is to cost about $700,000. C. L.
Woolridge, Bldg. Supt.
Contract for excavating for the South

Hills High School at Mt. Washington
awarded to Wm. J. Payne, Jr., Co.. at
$24,823.

Rochester, Pa.—G. H. Karoher, Secy.
Bd. Educ, writes new bids desired until
Mar. 26 tor the general construction,
plumbing and electric wiring of new high
school. (Contract for ventilating and heat-
ing has been awarded to the McGulness
Co., of Pittsburgh; cost of building com-
plete $85,000.

West Reading, Pa.—Bids desired until
Mar. 15 by School Dist. Boro. of West
Reading (Chas. S. Merkel, Secy.), for
erecting a high school at 4th and Frank-
lin Sts.; also separately for heating, ven-
tilating, plumbing and drainage and elec-
tric wiring. Edw. Z. SchoU, Archt..
Reading.

Washington. D. C.—Plans being pre-
pared for a 3-story and basement brick
and limestone addition to the Casualtj'
Hospital on Massachusetts Ave. and 7th
St. n. e.; cost $40,000.

Parkersburg, W. Va.—Bd. Educ. taking
steps to erect the high school.

Spartanburg, S. C.—School Bd. con-
templates erecting a school on the North-
side. 1.. D. Promtt, Archt., Spartanburg.

Hawkinsvllle, Ga.—See "Water Works."

Rome, Ga.—Bids desired until Mar. 22
by J. D. Hanks, Mayor, for furnishing all
material required In the general work.

Ifltems marked thus give the names of parties awarded contracts.
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rnmltlng of ezcaTatlon. concrete work.
raiBforcM concrete work, common and
tac* brtck. hoHow tile, backing and par-
titions, terra cotta work, steel work, root-
in*, carpentry. mlU work, ornamental and
pUln marble and tUe work, ornamental
Iron work, cement work, etc.; also sep-
ante bids for plumbing, heating, electric
wiring, etc. for a Municipal building cov-
ering an area of approximately 140x80 ft.,
with rear wfng covering an area of 78x107
ft., consisting of basement. Brst and sec-
ond floor, to l)e erected on Broad St and
(tb Ave. A. TenE^yck Brown. Archt..
Realty Trust Bldg.. Atlanta.

P. Thornton Mar>-e. Atlanta, engaged
to prepared plans for the municipal hos-
pital; probable cost tSO.OOO.

•!.*??."SY"'*' '''»•—Bd. Pub. Instruction
and Bd. Bond Trua. have authoriiwd erec-
tion of 11 new buildings and 9 additions
to the white schools and 9 new buildings
and 1 addition to colored schools, the cost
to be about 1965.000.

Huntsvllle, Ala. — Bids desired until
JCaTjl* by J. D. Humphrey, Uayor. for
MV.OO* school bonds.

Covlnaton, Tenn.—Following are four
lowest bid; received and opened Feb. 20
by U. S. Supen-. Archt., Washington.
D. C. for constructing U. S. Post Office
at Covington (a) limestone, (b) sandstone:
Geo. W. Stiles Constr. Co., Chicago, 111

(a) tSC.SOO; J. U Crouse, Greensboro,'
N. C (a> 137.990, (b) J38.490: Colonial
Constr. & Supply Co., Charlottesville. Va.,
(a) $}8.27>; Rogers A Kaiser. Chicago.
nL. (a) «3S.422. (b) {39,500; Algernon
Blair. Montgomery, Ala., (b) 140.000; Pot-
ters Lumber Co.. East Liverpool, ' O., (b)

Akron. O.—Bids desired until Mar. 20 by
D. P. Stein. Dir. Pub. Safety, for furnish-
ing material and erecting a fire station at
what is now 57 8. Bway. Fichler &
Brooker. Arcbta.. 2d Natl. Bank Bldg.

Canton, O.—Bids desired until Mar. 17
by Bd. Educ. iW. C. Lane. Clk.) for ex-
cavating and shoring for a high school.

Columbus, O.^—See "Miscellaneous."

Dayton. O.—New bids desired until Mar.
2» by Bd. Educ. (C. J. Schmidt, Clk.) for
furnishing material and erecting Dayton
View School. Cambridge. Yale and Euclid
Aves. Schenck A Williams, Archts.,
Arcade' Bldg. Probable cost |135,000.

Chllllcothe, O.—Marriott. Allen & Hall
of Columbus, are archts. for the addition
to the court house. Address Co. Comrs.

Cleveland, O.—Bids desired until Mar.
22 by Clerk Bd. Eaur.. for furnisMng ma-
terial and erecting an annex on the
Hazeldell School property, E. 123d St.
near St. Clair Ave. Bids for labor and
material must be stated separately. Bids
desired as a whole or separately for ma-
sonry. Iron and steel, carpentry, sheet
metal roofing, aaphaltic rock mastic work,
ventilating and heating, plumbing, sewer-
age and ns fitting, electric wiring, etc.
Frank G. Hogen, Dir. Schools.

Cleveland, O.—Reported bids desired by
Bd. Elduc. about March 15 for erecting
the following building plans for which
have been prepared by School Archt. W.
R McCorroack: I-story grade school on
Almtra Ave. and 98th St. to be brick,
stone trimming, reinforced concrete and
steel, and cost $200,000; 3-story 17-room
Central School on Central Ave. and E
Mth St., brick, reinforced concrete and
sandstone trimming, cost $175,000 and
Haseldell School, 3 story, on E 12Jd St
and St. Clair Ave., cost $ISO,000.
*Contract for erecting the Corlett

School awarded to Bolton & Pratt Co
Columbia Bldg. Cost about $95,000 W
R. McCormack, Archt.. Bd. Educ.

Minerva, O.—Citizens voted in favor of
Issuing $<S,4)00 bonds for erecting a high
aciiooL

McCutchenvllle, O.—Bids desired until
Mar. IS by.Bd. Educ. (J. U Bare, Clk.)
for fumlshInK material and erecting a
2-story and basement fireproof central-
ixed sehooL Albert Pretzlnger and Edw.
P. Muaarimaii. Archts., Reinbold Annex,
Dayton.

Morral. 0<—The citizens of Morral and
Salt Lake Townships have voted In favor
of israing $17,000 bonds for erecting a
cbool In MorraL

Newark, O.—State Bd. AdminUtratlon,
Columbus. Is considering erecting a
building for the New School for Deaf andDumb Children near Newark, but appro-
priation not yet available.

Owens, O.—At a recent election the
citizens of Pleasant Township voted to
consolidate the schools of the township
and Issue $3S,000 bonds to erect a school
about 1 mile east of Owens.
Ravenna, O.—Citizens voted In favor

of Issuing $38,000 bonds to erect a con-
solidated school In Ravenna Township.

-A-Rlpley, C—Contract awarded Feb. 18
by Bd. Educ. (E. E. Swisher, Clk.) for
erertlnr 2-story and basement, 68x128 ft.

high school, to John A. Jewell & Son Co.,
Cincinnati, at $29,290. Next 3 lowest
bids: A. J. Clark Co., Cincinnati, $29,360:
Ben Bowman. Newport, Ky., $29,850: Mc-
Dowell Sk Case, Maysville, Ky., $30,172.
Weber, Werner A Adkins, ArchU., Mer-
cantile Library Bldg.. Cincinnati.

Springfield. O.—Citizens of Salem Town-
ship have voted in favor of issuing $35,000
bonds to erect a scliwol.

Toledo, O.—Bids were opened Feb. 15
by Bd. EMuc. for erecting the Detroit
Ave. School, and the only bid received
for the entire work, exccptinR steel win-
dow sashes, was submitted by A. Bentley
& Sons Co. at $208,208. Next three lowest
bids for general work, not including heat-
ing, plumbing, electric work, steel sashes,
etc.. were: A. Bentley & Sons Co.. $161,-
161: Walls. Boch & Kuhlman, $176,000;
and H. J. Spleker Co.. $184,330.

Anderson, Ind.—City Council intends
erecting city hall on N. Main St., costing
$75,000.

Goshen, Ind.—Bd. Educ. reported to be
considering erection of vocational school
to cost $50,000.

Evansvllle, Ind.—Bids desired until Mar.
15 by Bd. Educ. (A. L. Fisher, Clk.) for
new addition and improvements to the
Delaware School. Columbia and Garvin
Sts.; also separate bids for remodeling and
installing ventilating and heating appa-
ratus. F. J. Schlotter, Archt., 113 Upper
4th St.

Indianapolis, Ind.—School bonds amount-
ing to $75,000 have been sold.

Lafayette, Ind.—Plans about completed
by J, H. -Alexander & Sons for an addi-
tion to the high school to be 2 story brick
and stone.

Muncle, Ind.—Elmer E. Dunlap, In-
dianapolis, selected to prepare plans for
the school to be erected at 4th and Resi-
dence Sts.

Terre Haute, Ind.—All bids opened Feb.
20 by Bd. Co. Comrs. for erecting a school
and chapel for County Home for Orphans
have been rejected, being above the esti-
mate: it is not yet known when new bids
will be received. Nathan G. Wallace, Co.
Aud.

Deti^lt, Mich.—Bids desired until Mar.
23 by Bd. Educ. (Chas. A. Gadd, Secy.,)
for Garfield School extension, Rlvard and
Frederick Sts.
Bids desired until Mar. 30 same place

as above for erecting Southeastern High
School, Goethe St. and Falrview Ave.
Bids desired as a whole or seoarately for

masonary, carpentry, ventilating, heating,
plumbing and electric wiring for above
schools.

Belleville, III.—Belleville Township High
School Bd. reported to be considering
erecting a school costing $225,000.

Chicago, III.—Reported bids about to be
asked for erecting the recreation building
on the new municipal recreation pier.
Michael Zlmmer. City Comptroller, may be
able to give further Information. Cost
about $150,000.

Lewlstown, III.—Bids reported desired
until Mar. 8 by Clerk Bd. Educ. for erect-
ing a high school. N. S. Spencer & Sons,
Archts., Champaign.

Mollne, III.—Bd. Superv. engaged C. D.
McLane. Rock Island, to prepare plans
for a $76,000 Jail.

Rockford, III.—Reported bids will be
asked In the late spring by Bd. Educ. for
erecting a 10-room school; cost about
$75,000.

Rock Island, III.—O. Z. Cervin, of Rock
Island, engaged by Bd. Educ. to prepare
Flans for the school to be erected on
rving School lot; cost $50,000.

Green Bay, Wis.—Bids desired about
Mar. 15 by the Wisconsin Deaconess
Assoc, for the erection of a 3-story fire-
proof brick hospital, 46 x 108 ft. For fur-
ther information address P. T. Benton,
Archt.. Green Bay.

Independence, Wis.—Bids desired until
Mar. II by lid. Educ. Joint School Dlst.
No. 6. Independence and Burnslde (Dr. C.
F. Peterson, Clk.), at Independence, for
furnishing material and erecting a school
at Independence: also bids for heating,
ventilating, plumbing and electric wiring.
Olin H. Round, Archt., Oppenhelm Bldg.,
St. Paul, Minn.

*Oshk3sh, Wis.—Contract for erecting
addition to the Normal School awarded
as follows: General contract to Sterling
Eng & Constr. Co., Milwaukee, $69,460;
heating and ventilating to Downey Htg& Supply Co., Milwaukee. $7,850; plumb.
I??- ^ ^- Pat'crson Co., Appleton, $4,-
183; marble and tile work, Brelster Marble
Co., Milwaukee, $9,972.

Ames, la.—The VllUge of Cole, Storry
County, has voted In favor of $33,000bonds to erect a school

Ames, la.—City Council will about Mar.
1» ask bids for erecting the city hall,
plans for which have been prepared.

Manson, la.—Bids desired by Clk. Bd. of
Education, until Mar. 25. for erecting
high school to cost about $40,000. Archi-
tect, E. O. Damon, Jr., of Ft. Dodge.

..'*'*'?r*"l'
'"—Rid" reported desired until

Mar. 15 by W. R. Mills, Secy. Bd. Educ,
Pierson and J. H. Craddock, Archt., Con-
tinental Bldg., Omaha, Neb., for erecting
a 2-story and basement, 64 x 100 ft
school at Pierson. Probable cost $30 000

Scranton, la.—Citizens voted in favor

of issuing $36,000 bonds for erecting school

in Scranton Independent School Dist.

Anoka, IVIInn.—Bd. Educ. reported in

favor of erecting 6-room school eostmg
$25,000.

Crosby, Minn.—School Bd. of Inde-
pendent School Dlst. No. 51 reported to be
considering erecting a high school costing
JlnO.OOO.

Minneapolis, Minn. — Lowest bid re-

ceived Feb. 17 by State Bd. Control, St.

Paul, for erecting the biology building at

the Univ. of Minnesota were: general
construction, Fleischer-Rose Constr. Co.,

Minneapolis, $139,000; heating, ventilat-

ing and plumbing, Healy Plub. Co., St.

Paul, $29,698: electrical work. Minneap-
olis Electrical Equipment Co., $16,990;

elevator, Lee & HofE Mfg. Co., St. Paul,

$2,788.

Proctor, Minn.—School Bd. is consider-

ing plans lor a $40,000 high school, 2

stories high.

Stillwater, Minn.—House Appropriation
Com., St. Paul, has recommended a bill

authorizing the State Bd. Control to ap-
propriate $57,000 out of the Stillwater

prison fund for the construction of a
woman's prison building and 2 barns.

Independence, Kan.—Rose & Peterson,

of Kansas City, have been selected to pre-
pare plans for a city hall; cost about
$38,000. G. H. Kricnhagen, City Clk.

Lawrence, Kan.—Plans being prepared
by W. F. Gernandt, Karbash Bldg.,

Omaha, Neb., for erection of 3 brick and
concrete buildings, to cost $60,000. Julia
McGrath, Clk. Bd. Educ.

Wichita, Kan.—Plans of A. A. Ciowell
and Geo. W. Van Meter, Caldwell Mur-
dock Bldg., selected for the fireproof
school to be erected for the Webster
Dist. at Emporia Ave. and Pine St. and
cost about $50,000. Bids for construction
will soon be asked by Bd. Educ.

Wichita, Kan.—The plans of Crowell &
Van Meter, of Wichita, were accepted
Feb. 19 for a school. J. L. Leland, Secy.
Bd. Educ.

Chappell, Neb.—Citizens voted in favor
of issuing bonds for erecting court house.

Harvard, Neb.—Bids desired until Mar.
15 by J. E. Tiliotsan, Secy. Library Bd.,
for erecting a public library.

Sargent, Neb.—Bids reported desired
until Mar. 17 by Bd. Educ. for erecting a
2-story and basement, 98.8 x 63 ft., high
school. Oscar R. Kirsche, Archt., Grand
Island.

Sidney, Neb.—Bids reported desired un-
til Mar. 8 by Bd. Educ. (Leroy Martin,
Dir.) for erection, including heating, ven-
tilating and plumbing of high school.
John Latenser & Sons, Archts., Omaha.

York, Neb.—Bids desired until Mar. 18
by Bd. Directors, Evangelical Lutheran
Hospital (O. Batz, Secy.), for erecting a
2-story and basement hospital, including
wiring, plumbing and heating. F. Ger-
nandt, Archt., State Bank Bldg., Omaha.

Hayti, S. D.—Bids desired until Mar. 24
by David Sour, Chmn. Bd. County Comrs.,
for $60,000 bonds issued for purpose of
erecting court house and jail and provid-
ing site therefor.

*Sloux Falls, S. D.—Contract for erect-
ing school awarded to Sioux Falls Conatr.
Co., Sioux Falls, at $57,890.

Yankton, S. D.r-Contract for erecting
a building at Yankton College awarded to
Wold Constr. Co.; cost, $85,000.

Cheyenne, Wyo.—Legislature reported
.o be considering enlarging the capitol
at a cost of $150,000.

Anaconda. Mont.—Erection of an a,n-
nex to tlie high school, costing $75,000, is
reported under consideration.

BIgelow, Mo.—Bids reported desired un-
til Mar. 10 by Frank Walters, Clk. Bd
Educ, for erecting a 2-story and base-
ment, 52 X 81 ft. school. W. F. Schrage
Archt., 12 E. 32d St., Kansas City, Mo. '

.-'*'*^-'!f!^''£"'' Mo—Bids desired until
Mar. 16 by S. B. Hunter, Jr., Co. Treas
for $40,000 courthouse and $10,000 Jail
bonds.

^Amarlllo, Tex.—Coniract for erecting
U. S. Post Office awarded to M Yeaeer& Son, Danville, III., at $177,0;i8.

Corpus ChrlstI, Tex.—Bids desired until
Mar. 19 by O. Wenderoth, Superv. Archt

,

Washington, D. C, for the construction,
complete (Including mechanical equip-
ment, except elevator, and approaches) of
U. S. Post Office and Courthouse.

Denton, Tex.—Citizens have voted
$110,000 bonds for erecting school.

Ft. Worth, Tex.—Co. Comrs. accepted
plans for the new Jail; cost $350,000.

Jefferson, Tex.—Citizens voted in favor
of erecting a $25,000 schooj.

San Angelo, Tex.—Trus. of Pub. Schools
have had plans prepared for a high school
costing $80,000, but have not yet decided
upon the site.

•kitemi marktd thus givt the names of Parties awarded contracts.

Fall City, Wash.—Reported bids desired
until about March 20 by School Bd. for
erecting the school to cost $50,000; Stephen
& Stephen, New Y'ork Blk., Seattle,
Archts.

> Olympla, Wash.—Senate passed Capi-
tol Comn. bill authorizing between $2,500,-
000 and $4,000,000 to pay debts of the
capitol fund and enable resumption of
work upon the new group plan State
house.

Seattle, Wash.—Governor Ernest Lister
has approved the appropriation of $150,-
000 for erecting a new building at the
Univ. of Washington.

Seattle, Wash.—Lowest bid received
Feb. 17 by Port Comn. for erecting tiie
fish storage building at Spokane and
Whatcom Sts. was submitted by H. D.
Stewart, American Bank Bldg., at $32,-
325. The equipment for this building will
cost about $14,000.
Plans will be completed about Mar. 25

by L. R. West. Engr. Port Comn., for a
4-story frame and concrete wharf and
warehouse to be erected at the foot of
Marion St.
Reported new bids desired until Mar. 24

by Port Comn. tor erecting the fish stor-
age building on East Waterway. Cost
about $50,000.

Walla Walla, Wash.—Plans completed
by Henry Osterman for 2-story rein-
forced concrete court house estimated to
cost $150,000. Bids for constructing will

.

be opened by Co. Comrs., it is reported,
about Apr. 10.

A stone annex, costing $25,000, is to be
erected at the Walla Walla Hospital. Dr.
J. F. Cropp, Owner.

Grants Pass, Ore.—E. J. Coburn, County
Clk., writes that the proposed court house
will be of fireproof, 3 stories high, 64 x
130 ft., and cost $100,000. E. E. Mc-
Claren, Lumber Exchange Bldg., Archt.

Gresham, Ore.—Bids desired by K. A.
Miller, Clk. Union Dist. No. 2, until Mar.
10, for erecting 2-story brick high school.
70 X 140 ft., to cost with equipment $25,000.
Architect, Ernst Kroner, of Portland.

El Centre, Cal.—We are informed that it
is proposed to construct 4 additional build-
ings at the high school of brick, with plas-
ter over, to cost in all about $80,000.
Architect not yet selected. For further
information address J. L. House, 726
Brighton Ave.

Fresno, Cal.—Contract for erecting
group of buildings for Normal School
.awarded to Winget Constr. Co.. Los An-
geles, at $248,641. Plumbing and heating
awarded to Arthur Hess, Los Angeles, at
$39,746. Thos. Haverty, of Los Angeles,
boiler plant, at $10,750.
Contract awarded to Trewhitt & Shields,

of Fresno, for erecting Washington School
at $103,988 (bids opened Feb 5). C C
Star, Supt. Schools.

Huntington Beach, Cal.—Citizens voted
in favor of $70,000 bond issue tor high
school.

Oakland, Cal.—Contract has been
awarded to the Clinton Fireproofling Co.,
of California. for erecting Clawson
School, at $141,700 (bids opened Jan. 12).
Arch-itect, John J. Donavan, Security
Bank Bldg; A. L. Hannatord. Secy. Bd
Educ.

*Rlo Vista, Cal.—Contract for erecting
2-story brick and steel school awarded to
the Construction & Engineering Co., San
Francisco, at about $55,000. H. C. Smith
Humboldt Bank Bldg., San Francisco,
Archt.

•Roseville, Cal.—Contract for erecting
1-story school awarded to O'Rourke &
Brady, S.in Francisco, at about $50,000.
W. H. Weeks, 75 Post St., San Francisco,
Archt.

San Francisco, Cal. — Contract
awarded by Bd. Pub. Wks. (F. J.
Churchill, Secy.) for general construc-
tion of academic building at Polytechnic
High School, to P. P. Reilly, at $86,906
(bids opened Feb. 10). Next 3 lowest
bids: W. D. Henderson. $88,452; Newsom,
Wold & Kohn, $88,455; H. C. Matthies,
$94,778.

San Rafael, Cal.—Plans being prepared
by County Archt. Thos. O'Connor, 104 D
St., for a 2-story jail, to cost $60,000.

Winters, Cal.—Trus. of the High School
have decided upon a site at north end of
First St. on which to erect the 2-story
and basement reinforced concrete or brick
school. School bonds amounting to $50,000
have been sold.

Yountvllle, Cal.—Bids reported desired
until Mar. 17 by W. F. McClure, State
Engr.. Sacramento, for an amusement hall
and library at Veteran's Home, Tount-
ville.

Toronto, Ont.—Bd. Educ. has approved
recommendations made by Budget Com.
Including $520,000 for new collegiate
building.

Point Grey, B, C.—School Bd. In the
yearly estimates has Included a $60,000
high school.

Vancouver, B, C.—Contract for re-
modeling main building and installing an
operating room in the Vancouver General
Hospital reported awarded to Booker,
Campbell & Whipple, Williams Bldg., at
about $75,000.
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Boston, Mass.—Reported steps being
taken by the Woman's Board of Trade of

Massachusetts to erect at Park Sq. near
Arlington and St. James Sts. a 10-story

fireproof terra cotta building. Probable
cost $250,000. S. W. St. Clair and R. Clip-

ston Sturgis, 120 Boylston St., Assoc.
Archt.
Plans prepared by Chas. K. Cummings,

S Beacon St., for a 6-story brick office

building to be erected on Oliver St. by A.
W. Perry.

Cambridge, Mass.—The Harvard Crim-
son, daily paper of Harvard Univ., re-

ported to be taking steps to erect a pub-
lishing building cost $60,000. Payson
Dana, of Boston, is a member of the Bldg.
Com.

Chelsea, Mass.—Plans being prepared
by F. H. Gowing, 18 Tremont St., Boston,
for a 4-story brick apartment house to
cost $60,000.

*Newton. Mass.—Contract awarded to

Norcross Bros., Worcester, for erecting
church and parish house for Second Con-
gregational Church to be of ashlar gran-
ite, limestone trimming, and structural
steel; cost $150,000.

Providence, R. I.—Plans being pre-
pared by Jackson & Robertson, Provi-
dence, for a church to cost $60,000 for

the Lutheran Ctairch, Rev. S. G. Hogg-
lund. Pastor.
Plans being prepared for a theatre

which Keith's Circuit intends erecting in

this city. A. E. Lovenberg, Local Mgr.

Walllngford, Conn.—Masonic Charity
Foundation of Connecticut (Wallace S.

Moyle, Pres. New Haven) reported to

have authorized plans prepared for a 3-

story brick and concrete building at the
Masonic Home in this city.

Brooklyn, N. Y.—Plans filed for 4-story
brick tenement at Willoughby Ave. and
Sumner Ave. for G. & M. Improvement Co.,

cost $40,000, Shampan & Shampan,
Archts., 772 Bway., Brooklyn; alterations
to 6-storv brick tenement at Bedford Ave.
and S. 4th St. for H. & P. Constr. Co., cost
$50,000, Shampan & Shampan, Archts., 772
Bway., Brooklyn.
^Contract for erecting 2-story building

at Willoughby Ave. and Steuben St.

awarded to Peter Guthy, 926 Bway..
Brooklyn, cost $40,000. Morris Bldg. Co.,
207 Ryerson St., owner.

Brooklyn, N. Y.—See "Electric Rail-
ways."

Buffalo, N. Y.—Plans about completed
by Max G. Bierl, German-American
Bank Bldg., for a 3-story brick, stone
and steel club house to be erected at 600
Delaware Ave. for the Knights of Co-
lumbus. Cost $75,000. Orson B. Teager,
Chmn. Bldg. Cora.

•New York, N. Y.—Contract for erect-
ins at Bway. and 24th St. 16-story office

and store building, steel constructed, with
i.rsi four floors of glass, awarded to
Thompson Starrett Co., 51 Wall St. Cost
$900,000. Owner, Francis S. Kinney
Estate.
Reported that the Pan American Assoc,

at a recent meeting stated that the matter
of erecting the 55-story building at Bway.
and o5th St., plans for which were pre-
pared by Francis H. Kimball, 71 Bway., in

the year 1913, has again been taken up,
and active steps will be taken at once.
Reported bids desired by Maynicke &

Franke, Archts., 25 E. 26th St., for erect-
ing a 16-story brick and limestone store
and loft building at Bway. and 26th St. for
the Estate of Fredk. Ayer, of Boston,
Mass. Cost is estimated at $800,000. Pat-
tison Bros., 1182 Bway., are Steam and
Electrical Engrs.
•Contract reported awarded to John I.

Downey, Inc., 410 W. 34th St., for erecting
2 residences at 4 to 8 E. 80th St. for Frank
W. Woolworth. Total cost about $120,000.
C. P. H. Gilbert, Archt.. 1123 Bway.
Plans being prepared by Louis A. Shein-

art. 194 Bowery, for a 5-story limestone
and brick fireproof annex to be erected at
the Home' of the Sons and Daughters of
Israel, at 230 E. 10th St., and an additional
story to present building; cost $40,000.
Plans filed for following buildings: 10-

story brick fireproof storage and oflflce

building to be erected at 703 E. 13th St.
for Eagle Pencil Co., cost $150,000, Buch-
man & Fox, Archts., 30 E. 42d St.; 12-
story brick and terra cotta fireproof store
and office building at Bway. and 47th St.
for Geo. B. Burnett, cost $65,000, Jas C.
Green. 3 Columbus Circle, Archt.; two
6-story brick tenements at 676 St. Nich-
olas Ave. for Placid Realty Co., cost
$120,000, Abraham Berres, Archt., 1484 St.
Mark's Ave.; 2-story brick garage at
Southern Boule. and Barretto St. for Co-
lumbia Constr. Co., cost $50,000, Edw. J.
Bryne, Archt., 148th St. and Willis Ave.;
three 5-story brick stores and tenements
at Vyse Ave. and 180th St. for Mott Ave
Realty Co., cost $195,000, Goldner & Gold-
berg, Archts., 391 E. 149th St.; 5-story
brick stores and tenements at Vyse Ave.
and Home St. for Vy.se Bldg. Co.; cost
$117,000, Harry T. Howell, Archt., 3d Ave.
and 149 th St.
Plans being prepared by Oronenherg &

Leuchtag, 303 5th Ave., for a 5-story brick,
limo.'itone and granite apartment house to
be ererted at H.aven Ave, and 171st. St. by
the Fllrose Constr. Co, ; cost $100,000

Rochester, N. Y.—Plans completed by
Foote, Headley & Carpenter, Carter
Bldg,, for a 3 and 2-story store building,
brick, terra cotta and steel, to be erected
at Clinton Ave. S. and Cortlandt St,, by
Wm. H. Sours, Gibbs St.

Asbury Park, N. J.—Plans being pre-
pared by Leon Cubberly, Record Bldg.,
Long Branch, for a stone picture thea-
ter to be erected by J. Walter Butcher
at 301 1st Ave.; cost $75,000.

Newark, N. J.—Plans being prepared
by Edw. V. Warren, 301 Essex Bldg., for
alterations and general remodeling of the
Family Theatre building at Washington
and Marshall Sts.; cost $40,000.

VIneland, N. J.—Plans being prepared
by Paul A. Davis, 3d, Philadelphia, Pa., for
a 3-story lodge building to be erected by
the Jr. Order United American Mechanics,
to cost $30,000.

Allentown, Pa.—Plans prepared by A.
A. Richter, 31 N. 6th St., Reading, for a
1-story brick and stone church for the
St. James Reformed Church; cost $35,000.

Coraopolls, Pa.—Plans prepared by
Thos. Hannah, Keenan Bldg,, Pittsburgh,
for a 2-story brick church for the First
Church; cost $60,000.

Erie, Pa.—Reported contract soon to be
let for erecting St. Andrews R. C, Church,
to cost $100,000.

Eynon, Pa.—St. Mary's R, C, Polish
Church intends erecting a $25,000 edifice.

•New Kensington, Pa.—Contract award-
ed Feb. 25 by P, M. Ihrig, 1050 Victoria
Ave., Chmn. Bldg, Com,, for erecting a
church and parsonage for First Evangeli-
cal Lutheran Church to West Penn
Constr, Co., New Kensington, at $29,657,
Next 3 lowest bids: Work Bros., New
Kensington, $32,423: Geo. Schenk & Co.,
Butler, $33,249; O. O. Derschiramer, But-
ler, $34,095. Thos. G. Easton, Archt., 847
5th Ave,

Pittsburgh, Pa. — Reported tentative
plans prepared by F. J, Osterling, 316 4th
St,, for arcade buildings to be 1 stories
high, which Henry C, Frick contemplates
erecting on the St, Paul Cathedral prop-
erty.
Plans being prepared by the Hunting

Davis Co., Farmers Bank Bldg., for erect-
ing a 7-story fireproof warehouse at Pike
and 17th Sts. for P, H, Butler Co,
Reported bids soon to be asked for

erecting a 10-story building at 4th Ave.
and Ross St. for B, F. Jones, Jr,, of Jones
& Laughlin Steel Co,, according to plans
by MacClure & Spahr, 320 4th Ave,
•Contract awarded to Wm, B. Scaife &

Sons Co., Pittsburgh, by Duquesne Reduc-
tion Co,, Pittsburgh, for structural steel
work m connection with the new Cottrell
Theater for dust precipitation and by-
products,

Scranton, Pa.—Plans of Edw, Landley,
Srranton, selected for the building to be
erected stt Adams Ave. and Spruce St.,
for the Scranton Life Insurance Co., and
to cost $150,000.

Wilkes. Barre, Pa.—Leon Lempert &
Son, Cutler Bldg,, Rochester, N, T,, is
preparing plans for a 3-story, 60 x 200 ft,,
office and picture theater building for
Savoy Amusement Co., care of F. W
Heran, Wilkes-Barre; cost, $75,000.
Bids reported being received for erect-

ing the masonic temple according to plans
by Sturdevant & Poggi, Wilkes-Barre.

Wllkinsburq, Pa.—Kiehnel & Elliott, 259
9th St.. Pittsburgh, selected to prepare
plans for the 1 -story stone church to be
erected for the United Evangelical Church
at Wallace and Pitt Sts.; cost $28,000.

Baltimore, Md.—Plans being prepared
by J. E. Laferty, 11 E. Pleasant St., for
a 1-story brick, stone and steel church
'"""^ *2S- ^'- Luke's Reformed Church;
^??J ?25,000. Rev. A. Conner, Pastor,
1118 Penrose St.

Reported tentative plans being prepared
by Parker, Thomas & Rice, of Baltimore,
tor a 12 or IS-.-itory office building to he
erected at Lexington and Liberty Sts.;
cost $200,000,

•Augusta, Ga. — Contract reported
awarded to Evans Bros, Constr. Co., Birm-
ingham, Ala., for erecting a 3-8tory rein-
forced concrete and steel building for
Armour & Co, at 9th and Walker Sts,

Macon, Ga. — Macon Terminal Co,,
formed with W, A. Winburn, of the Cen-
tral of Georgia R.R, as Pres,, to erect the
union passenger statior here,

•Clemson College, S. C.—Contract for
erecting the Y, M, C, A, building at
Clemson College awarded to Thos. P.
Cothran, of Greenwood. The building, in-
cluding furnishings, is to cost about
$75,000.

•Frankfort. Ky.—Contract for erecting
bank building for State Natl. Bank,
awarded to Bankers Bldg. Bureau, 106 E.
19th St., New York, N. Y.

• Louisville, Ky.—Contract awarded by
Joseph & Joseph, Louisville, for erecting
a 4 -story fireproof building for B. Bern-
h«lm at 4th and Chestnut Sts. to A. Mar-
cum; cost $100,000,

Bellefontalne, O.—Plans being prepared
for the Christian Church; cost $30,000.

Cleveland, O.—Plans prepared by S. H.
Weis, Schofleld Bldg., for a 7-story fire-
proof brick, concrete and terra cotta
family hotel to be erected In University
Circle, by a company in which J. S.
Kohn, Attorney, Engineer's Bldg., is In-
terested; cost $1,000,000.
Harry K, Shlosser, of Erie, Pa., reported

taking steps to erect at Lakeside Ave.
N, E, and E. 3d St. an 8-story reinforced
concrete fireproof store, office and light
manufacturing building to cost approxi-
mately $100,000. Richd. Irvin, Pittsburgh,
Pa., Archt.

FIndlay, O. — The Elks have raised
$100,000 with which to erect a lodge build-
ing.

Hamilton, O.—Receivers of Cincinnati,
Hamilton & Dayton R. R, have author-
ized J, M. Davis, Gen. Mgr., Cincinnati,
to erect a brick round house here cost'ng
$30,000,

Mt. Vernon, O.—Vine St. Church of
Christ intends erecting a $50,000 church.

•PIqua, O.—General contract for remod-
eling the Piqua Natl, Bank awarded to
T. A, Graham, Springfield; cost about
$50,000,

•Toledo, O.—Contract reported awarded
to A. Bentley & Sons Co., Toledo, for
erecting the building for the Northern
Natl. Bank; cost $200,000.

Warren, O.—Swedish Lutheran Church
will erect a $30,000 edifice to replace the
building destroyed by fire.

•Wellsvllle, O.—Contract for erecting
the First Methodist Church awarded to
J, B, and Wm. Keys, Shreve Bldg., to be
of Bedford stone and cost about $70,000,

South Bend, Ind.—Bids reported desired
until Mar. 13 by Perkins, Fellows & Ham-
ilton, Archts., 6 N. Clark St., Chicago, for
erecting an office building, 167 x 87 ft.,

6 stories and basement, for Farmers'
Security Co., South Bend.

Detroit, Mich.—Bids reported desired
until Mar, 8 by Smith, Hinchman & Grylls,
Archts,, Washington Arcade, for erecting
a 1-story and basement, 172 x 220 ft..

Central Market building. Probable cost
$50,000.
Bids reported desired until Mar. 15 by

Harry J. Rill, Archt., Buhl Blk., for erect-
ing 1-story and basement, 106 x 222 ft.,

church for St. Hedwig's Congregation,
Junction near Norton Aves.

Detroit, Mich.—The Masons voted to
erect an addition to the temple at First
St. and Lafayette Boule.

Kenosha, Wis.—Bids reported desired
until Mar. 8 by Bldg, Com,, Kenosha Aerie
No, 1055, F, O, E, (Leo H, Flasch, Chmn.),
at office of Jos, Lindl, Archt., Kenosha,
for erecting a club house.

Milwaukee, Wis. — Northwestern R.R.
(W. H, Finley, Ch, Engr., Chicago, 111,)

reported to be contemplating improve-
ments to the depot here at a cost of
$600,000.

Boone, la.—First Natl. Bank Intends
erecting a 6 or 8-story building costing
$140,000, to replace the building destroyed
by flre.

Eagle Grove, la.—Northwestern R, R,
(W, H, Finley, Ch. Engr., Chicago. 111.)

reported to have authorized erection of
an addition to round house here costing
$100,000,

St. Paul, Minn.—The Men's Club of the
Church of the Messiah intends erecting a
club house costing $25,000,
The Hibernians propose erecting a lodge

building costing $50,000,

Wllllston, N. D.—Plans of R. T. Frost,
Minot selected for the hotel to be erected
here at a cost of $100,000.

Blllnas, Mont.—Stone - Ordean - Wells
Co,, wholesale grocers, reported to be
taking steps to erect a 2-story brick, 150

X 75 ft, store and office building at N.
27th St. and Montana Ave.; cost $50,000.

R. H. Horr, Gen. Mgr.

Butte, Mont.—Plans being prepared by
Wilson & Cutting, Butte, for a banking
building for W. H. Clarke & Bro.; cost
$100,000,

Butte, Mont.—Plans being prepared, ac-
cording to reports, by Wilson & Cutting,
Butte, for a bank building costing $60,000
to be erected for W. H. Clarke & Bros.

Kansas City, Mo.—Ridenour Baker
Grocery Co. intends erecting on site of

present building at St. Louis Ave. and
Mulberry St. an 8 or 9-story reinforced
concrete building costing $225,000.

•St. Louis, Mo. — Contract reported
awarded to Boothe & Welsh for erecting
the $30,000 building at 15th St. and Cass
Ave. for Cass Ave. Bank. Kennerly &
Stiegemeyer. St. Louis, and Wm. Wede-
meyer, 105 N. 7th St., Assoc. Archts.

Heber Springs, Ark. — The Heber
Springs Co. (A. A. Hodges, Pres) has
been incorporated with a capital of $50,-

000, and will erect a 3-story hotel to take
the place of the Adrian.

Austin, Tex.—John Eberson, Chicago, is

architect for 1-story brick and terra
cotta Majestic Theatre to be erected on

Congress Ave. by company in which
Ernest Nalle and Geo. A. Endress, of Aus-
tin, are Interested.

•Greenville, Tex.—Contract awarded to
J. F. Denning, Mexia, for erecting a 3-
story reinforced concrete, steel and brick
hotel for Maj. W. L. Beckman.

•Houston, Tex.—Contract for erectlne
a 2-story brick building at Franklin and
Washington Sts. for Hugh Hamilton
awarded to American Constr. Co.; coat
about $60,000.

Olympla, Wash.—Preliminary plans re-
ported being prepared for a fireproof
bank building to be erected at 5th and
Main Sts. by the Olympla Natl. Bank
(Frank M. Kenny, Cashier). Cost $50,000.

• Portland, Ore.—Contract awarded by
Macnaughton & Raymond, Archts., Title
& Trust Bldg., to Johnson Almeter, Rail-
way Exchange Bldg.. for erecting the
Blake McFalls building; it is reported
that it will be of brick and mill construc-
tion, and cost about $90,000.

Oakland, Cal.—Plans being prepared by
Carl Werner. Phalan Bldg., San Francisco,
for a 14-story offlx;e and theater building
to be erected at 14th and Franklin Sts.;
cost $700,000.

Sacramento, Cal.—Plans being prepared
by Carl Werner, Phelan Bldg,, San Fran-
cisco, for a $125,000 building for the Scot-
tish Rite Cathedral Assoc, at 28th andL Sts.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Fitchburg, Mass.—Fitchburg Baking
Co, intends erecting a 2-story bakery,
brick, 80x100 ft,

Taunton, Mass.—Weir Stove Co, la
planning erecting an addition to their
plant in Weir Village.

Pawtucket, R. I.—Jeuckes Spinning Co,
will erect a 3-story factory on Barton
St„ 100 X 200 ft,

•New Haven, Conn.—Contract for
erecting 4-story factory, 93 x 342 ft,, with
a 1-story ell 33 x 36 ft., for National Fold-
ing Box Co., awarded to Sperry Eng. Co.;
cost, about $150,000.

Brooklyn, N. Y.—Wm. Becker's Aniline
& Chemical Wks., 105 Underbill Ave., re-
ported to have secured a site bounded
by E. 53d to E, 55th Sts,, Ditraas Ave.
and the N. Y. Connecting R, R In the
Paerdegat Basin section, on which to
erect a chemical plant which is to con-
sist of 23 buildings.

Mercer, Pa.—Plans being prepared for
4-story 60 x 260-ft. addition to plant of
Reznor Mfg. Co,, Hawthorne St,; cost,
$175,000,

Philadelphia, Pa.—Reported bids desired
Mar. 9 by Ballinger & Perrot. Archts.,
1211 Arch St., for erecting a 1-story brick
50 X 275 ft. factory at Tacony and Lewis
Sts., Frankford, for Wm .and Harvey
Rowland, Inc.

Baltimore, Md.—Reported Singer-Pentz
Co. lowest bidders for erecting the 5-
story 60.7 x 162-ft, brick factory for At-
lantic Can Co,; cost, $75,000. W. O. Spark-
lin, Archt.

Cleveland, O.—Preliminary plans being
prepared by Ernest McGeorge, Leader-
News Bldg., for a brick fireproof building
with cement floors which the Elyria Iron
& Steel Co. will erect at E. 131st St. and
St, Clair Ave, at a cost of $75,000, Myron
A. Wick, Treas.

Springfield, O.—Plans being prepared
by R. C, Gotwald, Gotwald Bldg,, for con-
crete addition to the plant of the Elwood
Myers Co,; cost, $30,000,

Van Wert, O.—H, H. Ludwig and Geo.
Mohr reported interested in the building
of a grain elevator here.

•Detroit, Mich.—Contracts for erecting
brick and steel additions to plants 3 and
4 at West Jefferson and (jlark Aves. to
house the steel stamping and enameling
departments of the factory of Studebaker
Corp. awarded as follows. Mason and
concrete work to Jackson & Maurice. 1708
Ford Bldg.; steel, Toledo Bridge & Crane
Co.; steel sash, Detroit Steel Products
Co,, Boulevard and Griffin St.; flre doors.
Flood & Hall; carpenter work, Harcus &
Co., 774 Russell St.- tile roofing. Federal
Cement Tile Co., Penobscot Bldg., cost
$85,000.

St. Paul, Minn.—Farmers' Elevator
Assoc, of Minnesota, North and South
Dakota and Montana reported to be taking
steps to erect in this city a terminal
elevator costing $200,000. Geo. S. Loftus
2401 Grand Ave., St. Paul, may be able
to give further information.

•Seattle, Wash.—Contract for erectihg
first unit of the mill and paper board fac-
tory for R. W. Pridman Co. awarded to
H. D. Stewart, American Bank Bldg.
This building is to be 2-story, 130 x 215
ft., mill construction, and cost $55,000.
Entire plant is to cost $140,000.

Portland, Ore.—See "Hydraulic Con-
struction and River Improvements."

ititems marked thus give the names of parties awarded contracts.
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MISCELLANEOUS.
5w »ito Hxdrwmac CrMttrutttam a»i Rntr

ImtfitfrntmH.
"

Iietii Arrmmtti GtttntkicaUy
'ACamant— WorcMtar, Maac—Contract

bu been awmrded for 2«.WM bbte. cvnirni
tor use by Water, Sewer and Street IV-
partmenta UUa year, to the B. W. Marsh
Co.. Garden St.. Worceater, at »1.4» per
bbL of 4 basa. with > eta. oS tor each
bac returned. A. T. Rhodea. Streat Comr

Baluatrada—New York, N. Y.—Bids dt?-

aii«d until Mar. II by Park Bd. tCaboi
Ward. Prea.) (or rurnlahlns material iiiid

eoaatmctins an artiOclal granite balus-

trade on top of the present granite coping
OB the tiewly reoonatnicted apeedway
bulkhead wall. Security, (5.000.

Straet SIflna—Harrlaburo, Pa.—Bids
daaired unUI Mar. 10 by W. U. Lynch.
SopC Street and Pub. ImprovemenU. for

funlshlng and dellrerlns f.o.b. cars. Har-
ifcbuiK, 1.400 street algns, ahch as are
CuMaoed to buildings.

Coat Handling Apparatua In Mint

—

Philadelphia. Pa.—Rids dealred until Mar.
» by U WendtTOth. Superv. Archt..
Waablngton, U. C. (or coal handling ap-
OArataa, etc., in V. S. Mint, at Philadel-

phia, adrertiaed In Engineering Record.

Civil. Sundry and Judicial Bill—Waah-
Inoton, D. C.—The V. -S. Senate has paaaed

the Sundry dvU appropriation bill caro-
tf approximately )UT,00O,000 and the
ItsMative. esecutlTe and Judicial appro-
priation bin, carrying |S7,SOO.0OO.

Electric Traveling Crana—Waahington,
O. C—Blda dealred until Mar. 27 by H.
R. Stanford. Ch. Bureau o( Yards *
Docks. Navy Dept.. Waahington, t)-,C..

for a IS ton 4 motor electric traveling
crane delivered and erected at the Navy
Yard. Waahington. D. C. .SpeclBcalion

No. tin.

Track Material—Jacksonville, Fla.—Bids
dealred until Mar. 10 by the Port Coro-

era tF. W. Bruce. Engr.) (or (ur-

PB track material as follows: 6<0

liana 70-lb. rail. 40 tons 4-bolt angle

gnoca bars. I tona bolu and nuts. 18 tons

aSkes. 4& tum-outa. including switches.

tnicB and switch standa. Bids desired on
both open bearth or Besaemer steel.

Gas Malna—Miami, Fla.—The Miami
Oaa Co. reported to have decided to

spend this year about I20O.0O0 for new
mains and Improvements to plant.

Telephone Franchise—Ludlow. Ky.—
Blda desired until Mar. U by v>

.
B.

CoUan. City Clerk, (or a telephone (raii-

elilae. advertised In Engineering Record.

Racreatlon Center. Etc—Columbus, O.

—Council has appropriated $40,000 for

arvctloo o( a recreation center and shel-

Sbouae in SchlUer Park. Melvin

Prank. ArehL. Is reported to have pre-

pared plans (or the shelter bouse.

*Stsam Boiler—MIddletown, O.—Con-
triS awarded Feb. U by City Corors.

(jShn Kunx. Clk.) (or removing 2 return

tubular boilers and Installing one laO hp
irJu«r-tube boiler with smoke connec-

m. steam piping and other mls-ellane-

rirm^o KibcSck * WUcox Co.. Cln-

ataia. it »4.6««. Pollard * Ellms. Con-

SStSS Engrs.. taot Union Central BIdg..

OBctnnati.

Elavator—Ostrolt, Mich.-Bids desired

until Mar. M by O. Wenderotl.. Supepr.

ArSt.7w'ashlngton. V. C. for Installa-

Uo? oomplcte, of an electric freight ele-

vator, meoanlne floor, etc.. in extension

of U. 8. Post OOlcc and Courthouse. De-

trolL

Camcnt-Delavan, Wla.—Bids reported

daSred until Mar. 12 by H. J. Peters.

HIcbway Comr. Elkhom. (or furnishing

Mproxlmately 710O bbls. Portland cement,

f. o. b. iMlavan.

Freight Lift—St. Louis, Mo.—Bids de-

irsd until Mar. 30 by O. Wenderoth,
Bnperv. ArchL. WashlngtOT. D. C.. for In-

uSung a hydraulic freight lift In U. S.

Peat (Xnce at SL I»uls.

Parte Work— Seattle, Wash. — W. J.

Tbompsoo, SUPL, and H. Glllis, Engr. ofSr%^ Ark Dept., Centriil Bldg..

fl^ittle. are reported to have completed
S^Tfor changing the Central fark^at
rcMt of about ^,000. Work Includes

eoDStru'^lon of a reinforced concrete sta-

tion, drinking fountains, concrete retain-

ing walls, sidewalks, etc.

Tunnal—Salt Lake C'*/..
"*"Jl!l;~ih;w^,;

Martin, of the brokerage Arm of Martin
A Co., Salt Lake Oty, la reported to be

a promoter of * company about to be

(ornad here to construct a drmln, trans-

portation and Irrigation tunnel to drain
«!-« facilitate ore handling In the south

•Dd of Tlntlc. The portal of tunnel w'.ll

be on Ooahen aide of mountains, at an
davatlon of S900 ft., and In driving 4 to S

mllea. It will reach vertical depths of 1400

ft to more than 1000 ft. It wlU be more
tlian 1000 ft. under Iron Blosaom. Colo-
rado, SIOUX Con. and Uncle Sam's mines.

Swimming Tank—Vaneoovsir, B. C—
Plans reported completed by Emil Ouen-
ther. Northwest Trust Bldg., for con-
structing a 2-story reinforced concrete
salt water swimming tank, to cost about
$76,000.

Steel Angles, Etc.—Panama.—Bids de-

sired until ^lar. 10 by MaJ. F C. Boggs
Corps Engrs.. U. S. A.. Genl. Purchasing
OfflJer, Anama Canal. .Washington D,

C, for Clr. 90S—Steel angles, pipe fittings,

aheet brass, brass tubing, sheet bar, bar

copp*r. bronze bars, etc

Snubbing Posts. Etc.—Panama.—Bids
detred until Mar. 22 by Maj. F C^ Boggs,

Corps Engrs. V, S. A-, i^ieneral Purchas-
ing 0(Bcer, Panama Canal, Washington.
D C . for Cir. 904—c.-l. snubbing posts,

sheet copper, yellow metal, copper tubing,

etc.

Elevator—PeaH City, T. H.—Bids de-

sired until .Apr. 3 at the Bureau Yards
and Docks, Navy Dept., Washington,
D. C. (H. R. Stanford. Ch,). for Spec.

2142—an electric passenger elevator in the

Naval Hospital. Naval Station, Pearl

Harbor.

Bids
Close.

Mar. 29. Phoenix. Ariz. .... .... •
.
Mar,

See Eng.
Record.

6

Mar. 29. Huntington Beach, Cal..Mar 6

.Apr. 19. New Orleans, ta Jaa^. fi

BRIDGES.
30

Proposals

Mar. 9. Illinois ^^"- ,7
Mar. 9. Owatonna, Minn * eo. ^i

Mar. 9. Somerville N. J Mar. 6

Mar. 10. Dubuque, la Mar. b

Mar. 12. Calgary, Alta Feb. il

.Mar. 15. Cumberland, R. I. ...... Feb. u
Adv. Feb. 13.

Mar. 15. Everett. Wash ^ eb. ii

Mar. 15. Broughton. Ill Feb. il

Mar. 15. Lima. O Feb zi

Mar. 15. Winfleld, Kan Mar. 6

Mar. 15. Jasper, Ala Mar. 6

Mar. 15. Garfield, Kan Mar. 6

.Mar. 15. KnoxviUe, la ^ar. b

Mar. 16. Illinois • J*". jO

Mar. 17. North Platte. Neb Feb. 20

Mar. 17. Harrisburg, Pa Mar. b

Mar. 18. Kingston, Ont Mar. b

Mar. 18. Lynden, Wash Mar. b

Mar. 18. Bellingham, Wash Mar. B

Mar. 19. Cincinnati, O Mar. 6

Mar. 20. Billings, Mont ^1^-9%
Mar. 22. Everett, Wash Feb. Z7

Mar. 23. Red Cloud, Neb Mar. 6

Mar. 31. Fredericlcton, N. B Mar. 6

Apr. 7. New Hampton, la Mar. 6

For Proposals Advertised see Pages

48 and 49.

WATERWORKS.
See Eng.
Record.

Mains. Euclid. O Feb. 13

Meters, Los Angeles. Cal. Feb. 13

Tanks, Philippine Islands. Feb. 20

Adv. Feb. 20 to Mar. 6.

Pipe. Etc., Chlllicothe, „ ^ „„
.Vfo Feb. 27

Water Works Material,
Woodruff, S. C Mar. 6

Mains, Wilmington, Del. Mar. 6

Water Supply Improv., „ .^ „„
Salem, Mass Feb. 20

Adv. Feb. 20, 27.

System Burrton. Kan Mar. 6

Laying Mains. Milwau-
kee, Wis Mar. 6

Pump, Atlantic City,
N. J Feb. 27

Adv. Feb. 27.

Main, New York, N. Y..Mar. 6

Pipe, Jamestown, N. Y..Mar. 6

Pipe, etc., Oshkosh, Wis. Mar. 6

Pipe, Etc., Royal Oak,
B. C Feb. 6
Pumping Engine, Chi-
cago. Ill Feb. 27
Adv. Feb. 27 to Mar. 6.

C. 1. pipe, etc., Cleveland.
Ohio Mar. 6

Well. Wauwatosa, Wis.. Mar. 6

Pumps, Spokane. Wash. . Feb. 13
Water Wks., Dardanelle,
Ark Mar. 6

Filters, etc., Port Hope,
Ont Mar. 6

Boilers for Pump Sta.,
Toronto, Ont Mar. G

Adv. Mar. 6.

Gate Valves, Milwaukee,
Wis Mar. 6
Pumping Equipment,
Lyons. Neb Feb. 27
Pipe, Berwyn, 111 Mar. 6

System, Tale. la Mar. 6

. water Wks., Billings,
Mont Mar. 6
Filtration Plant, Contr.
No. «, Cleveland, O Mar. 6

Adv. Mar. 6.

Pumping Station, To-
ledo, O Feb. 20
Adv. Feb. 20.

. Wells and Reservoir, Mc-
Cune, Kan Mar. 6

. Well, Caruthersvllle, Mo. Mar. 6
Adv. Mar. 6.

Contract 123. New York,
N. Y Feb. 27
Adv. Feb. 27 to Mar. 8.

Pumping Engine, Perth
Amboy, N. J Feb. 20
Adv. Feb. 20.
Valves. Toronto, Ont Feb. 20
Adv. Feb. 20 to Mar. 6,

Mar.

PAVING AND ROADS.

Mich. Mar. 6

Bids
Close

Mar.
Mar.
Mar.

9.

9.

9.

Mar. 9.

Mar. 9.

Mar.
Mar.

9.

10.

Mar.
Mar.

10.

10. :

Mar. 11.

Mar.
Mar.
Mar.
Mar.

11.

11.

IL
12.

Mar. 12.

Mar 12.

Mar.
Mar.
Mar.

13.

16.
15.

Mar. 15.

Mar. 15.

Mar. 16.

Mar. 16.

Mar.
Mar.
Mar.

16.
16.
17.

Mar. 17.

Mar. 18.

Mar. 20.

Mar,. 22.

Mar. 23.

Mar. 24.

Apr. 13.

SEWERAGE AND SEWAGE
DISPOSAL.

8. K.alamazoo,
Adv. Mar. «. t^ ,. »,

Mar. 9. Watertown, Wis Feb. ^7
Mar. 9. Clinton, la Feb. 27

Mar. 9. Louisville, Ky Mar. 6

Mar. 9. Superior, Wis ,?*2^-»S
Mar. 10. Angola, Ind Feb. 20

Mar 10 cteve'land O. .°.
. Feb. 20 Mar. 15. Pierson, la.

Mar! io: Missoula Mont Feb. 27 Mar. 15. Long Island, City, N. Y
Mar. 10. Road Roller. Sharon, Pa.. Mar. 6 -""' '•^

Mar. 10. Mansfield, O Mar. 6

Mar. 10. Brooklyn, N. Y Mar. 6

Mar. 10. Illinois Mar. 6

Mar. 10. Philadelphia, Pa Mar. 6

Mar. 10. Delaware, O Mar. 6

Mar. 10. Riverside, Cal Mar. 6

Mar. 11. Jersey City, N. J Mar. 6

Mar. 11. Woonsocket, R. I Feb. 27

Adv. Feb. 27.

Mar. 11. New York, N. Y Mar. 6

Mar. 11. Long Island City, N. Y.. Mar. 6

Mar. 11. Brooklyn, N. Y Mar. 6

Mar. 11. Lorain, O Mar. 6

Mar. 11. Ft. Wayne, Ind Mar. 6

Mar. 12. Ohio : Mar. 6
Mar. 12. Wllkesbarre, Pa Keb. 13

Mar. 12. Davenport, Wash Feb. 20

Mar. 12. Ohio Feb. 27

Mar. 12. Indiana Feb. 27
Mar. 12. Duluth, Minn Mar. 6

Mar. 12. Indiana Mar. 6

Mar. 15. Mt. Gilead, O Feb. 20
Mar. 15. Mansfield, O Feb. 20
Mar. 15. Steelton, Pa Feb. 27

Adv. Feb. 27.

Mar. 15. Oneonta. N. Y > . Feb. 27
Mar. 15. Redwood, Cal Feb. 27
Mar. 15. Everett, Wash Feb. 27
Mar. 15. Silver City, N. M Mar. e
Mar. 15. Rockford, 111 Mar. 6

Adv. Mar. 6.

Mar. 15. Findlay, O Mar. 6
Mar. 15. Bloomfleld, N. J Mar. 6

Mar. 15. Vincennes, Ind Mar. 6
Mar. 15. New Haven, Conn Mar. 6
Ms .'. 15. Battle Creek, Mich Mar. 6
Mar. 15. Camden, N. J Mar. 6
Mar. 16. Philadelphia, Pa Feb. 27

Adv. Feb. 27 to Mar. 6.

Mar. 16. Oiling Koads, Maryland.. Mar. 6
Adv. Mar. 6.

Mar. 16. Maryland Mar. 6
Mar. 16. Uniontown, Pa Mar. 6
Mar. 16. Marshall, N. C Mar. 6
Mar. 16. Corning, N. Y Mar. 6

Adv. Mar. 6.

Mar. 19. Richland Center, Wis Mar. 6
Mar. 19. Indiana Mar. 6
Mar. 19. Cedar Rapids, la Mar. 6
Mar. 20. Indianapolis. Ind Mar 6
Mar. 20. Covington, La Mar. 6
Mar. 22. New Brunswick, N. J... Feb 20
Mar. 23. Winona, Minn Feb 27
Mar. 23. Kinston, N. C Feb. 27

Adv. Feb. 27 to Mar. 6.

Mar. 23. Albany, N. Y Mar. 6
Adv. Mar. 6.

Mar. 23. Meriden, Conn Mar. 6
Adv. Mar. 6.

Mar. 24. Columbus, Miss Mar

Bids See Eng.
Close. Record.

Mar. 15. Pump. Plant for Lock,
Seattle, Wash Feb 6

Adv. Feb. 6 to 20 and Mar. 6.

JWar. 15. Dike, Newark, N. J Feb. 27

Mar. IB. Ditch, Olivia, Minn Mar. 6

Mar. 16. Jetty and Dike Wk., Gal-
veston, Tex Feb. 20

Adv. Feb. 20 to Mar. 6.

Mar. 18. Dredging, Hartford, Conn. Feb. 27

Mar. 19. Dredging, Charleston,
S. C Feb. 20

Adv. Feb. 20 to Mar. 6.

Mar. 24. Ditch, Slay ton. Minn Mar. 6

Mar. 26. Dredge. Duluth. Minn Feb. 27

Adv. Feb. 27 to Mar. 6.

Mar. 29. Dredging, Indian Harbor,
Ind Mar. 6

Adv. Mar. 6.

Mar. 30 Dredging, Providence,
R. I Mar. 6

Adv. Mar. 6.

PUBLIC BUILDINGS AND
SCHOOLS.

Mar. 8. Ft. H. G. Wright. N Y. . Feb. 13

Adv. Feb. 13 to 27.

Mar. 9. Ellington, Conn Mar. 6

Mar. 10. Mlllersburg, la Feb. 27

Mar. 10. Bigelow, Mo Mar. 6

Mar. 10. Gresham, Ore Mar. 6

Mar. 11. Pittsburgh, Pa Feb. 6

Adv. Feb. 6, 13.

Mar. 11. Independence, Wis Mar. 6

Mar. 16. Fairmont, W. Va Keb. b

Mar. 15. Utica, N. Y Feb. 13

Mar. 15. Greenfield, Mass Feb 13

Mar. 15. East St. Louis. Ill Feb. n
Mar. 15. Lincolnton, Ga Feb. 2i

Mar. 15. Greenville. Miss Feb. 27

Mar. 15. St. Catharines, Ont Feb. 27

Mar. 15. West Reading, Pa Mar. 6

Mar. 15. Harvard. Neb Mar. 6

Mar. 15. McCutchenville, O Mar. 6

Mar. 15. Green Bay, Wis Mar. 6— - Mar. 6

^ __ .. Mar. 6

iiiar! 15. Evansville, Ind. .' Mar. 6

Mar. 15. Cleveland, O Mar. 6

Mar. 16. Dayton, O Feb. 27

Mar. 16. Delaware, O Feb. 27

Mar. 17. West Austlntown, O Feb. 27

Mar. 17. Sargent, Neb Mar. 6

Mar. 17. Canton, O Mar. 6

Mar. 17. Yountville, Cal Mar. 6

Mar. 18. Rocky Ridge, O Feb. 27

Mar. 18. York. Neb Mar. 6

Mar. 19. Corpus Christi, Tex Mar. 6

Mar. 20. Akron. O Mar. 6

Mar. 20. Falls City. Wash Mar. 6

Mar. 20. New Haven, Conn Mar. 6

Mar. 22. Brattleboro, Vt Feb. 6

Mar. 22. Greeley, Colo Feb. 20

Adv. Feb. 20.

Mar. 22. Everett, Wash Feb. 20

Mar. 22. Rome. Ga Mar. 6

Mar. 22. Cleveland, O Mar. 6

Mar. 23. Willoughby, O Feb. 27

Mar. 23. Des Moines, la Feb. 20

Mar. 23. Watervliet, N. Y Mar. 6

Adv. Mar. 6.

Mar. 23. Detroit, Mich Mar. 6

Mar. 24. Seattle, Wash Mar. 6

Mar. 25. Pendleton. Ore Keb. »

Mar. 25. Mason City, la Mar. 6

Mar. 25. New York, N. Y Mar. 6

Mar. 29. Smyrna, Del Feb. 2ii

Mar. 29. Dayton, O Mar. 6

Mar. 30. Detroit, Mich Mar. 6

Apr. 2. Plainfield, N. J Feb. 27

Adv. Feb. 27 to Mar. 6.

6. Live Oak, Fla Feb. 27Apr.

PRIVATE BUILDINGS.

Mar. 25. Somerville, N. J.

Mar. 10. Lynn, Mass Feb. 20

Mar. 15. South Bend, Ind Mar. 6

Mar. 16. Detroit, Mich Mar. 6

Mar. 25. Wilmington, Del Jan. 9

MISCELLANEOUS.
Mar. 10. Engines and Compressor,

Ketchikan, Alaska Feb. 6

Mar. 10. Steel Angles. Etc., Pa-
nama Mar. 6

Mar. 10. Track Material, Jackson-
ville, Fla Mar. 6

Mar. 10. Street Signs, Harrisburg,
Pa Mar. 6

Mar. 11. Elevators, E t c, Pitts-
burgh, Pa Feb. 6

Mar. 11. Broken Stone, Philadel-
phia, Pa Feb. 20

Adv. Feb. 20, 27.

Mar. 11. Balustrade, New York,
N Y Mar. 6

Mar. 8.

Mar. 9.

Mnr 9.

Mar. 9
Mar. 10.

Mar. 10.

Mar. 10.

Mar. 10.

Mar. Ih.

Mar. 16.

Mar. 16.

Mar. 16.

Mar. 17.

Mar. 17,

Mar. 18.

Mar. 18.

Mar. 18.

Mar. 18.

.Mar. 19.

Mar. 22.

Mar. 23.

Parkesburg, Pa Feb.
Adv. Feb. 20.

Granville. O Feb. :

Onawa, la Mar.
Woodruff, 8. C Mar.
Baltimore, Md Feb
Adv. Feb. 20, 27.
Mason City, la Feb,
Osborne, Kan Mar.
Baltimore, Md Mar.
Kent, O Mar.
Coming, N. Y > Mar.
Adr. Mar. 6.
Berwyn, 111 Mar.
Columbus, O Mar.
ButU, Mont Feb.
Brooklyn, N. Y Feb.
Cleveland, O Mar
Burlington. la .' Mar,
Leon, la Mar,
Brighton, N. T Mar.
Sandusky, O Mar
Enterprise, Ore Feb.
Kinston. N. C Feb.
Adv. Feb. 27 to Mar. «.

20

27

Mar. 25. OrovUle, Cal Mar
Mar. 26. Richland Center, Wis Mar 6
Mar. 29. Lansing, Mich Mar 6
Mar. 30. Toledo, O Mar 6
Apr. 6. St>okane, Wash Mar' 6

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Mar. 9. Dredging, Wilmington,
N. C. Feb. 13
Adv. Feb. 13 to Mar. 6.

Mar. 9. Ditches, Etc., Edna, Tex. Feb. 27
Mar. 10. Canal Excav., Grand

Junction, Colo Feb f.

Adv. Feb. 6.

Mar. 10. River Bank Protection,
St. Louis, Mo Feb 20

Mar. 10. Reclamation Work, Pay-
son City, Utah Feb. 20

Mar. 11. Excavator, Atlantic City.
N. J Feb. 27
Adv. Feb. 27.

Mar. 18, Ditch Work, Owatonna,
Minn Feb. 87

Mar. 6 Mar. 12. Cement, Delavan, Wis... Mar. 6

Ifltmt marked thus give the names of parties awarded contracts.

Mar. 13. Foundation for Radio
Tower, Washington,
D. C Jan. 3t

Mar. 16. Coal Handling Apparatus, „ ^ „.
Boston. Mass Feb. 27

Mar. 16. Street Car Line Materials,
Toronto, Ont Mar. 6

Adv. Mar. 6.

Mar. 18. Telephone FVanchlae,
I,udIow, Ky Mar. 6

Adv. Mar. 6.

Mar. 22. Snubbing Posts, Etc.,
Panama Mar. 6

Mar. 27. Electric Traveling Crane,
Washington, D. C Mar. 6

Mar. 29, Coal Handling Apparatus
in Mint, Philadelphia, Pa. Mar. 6

Adv. Mar. 6.

Mar. 30. Freight Life, St. Louis,
Mo Mar. 6

Mar. 30. Elevator, Detroit. Mich.. Mar. 6

Apr. 1. Garbage Disposal, Wil-
mington. Del Feb. 27

Adv. Feb. 27 and Mar. 6.

Apr. 3. Elevator, Pearl City, T. H. Mar. 6

Apr. 3. Garbage Plant, Rock Isl-

and. 111 Mar. 6



New Construction Activities
The contract for the Interstate bridge at

Portland, Ore., which was let last week in seven

sections at a total of $1,305,064, will require

nearly 9000 tons of steel. Building and miscel-

laneous contracts calling for structural steel

seems to have increased slightly in volume,

while several railroads, including the Pennsyl-

vania, placed orders for considerable bridge

steel last week. Some buying of rails and cars

was recorded last week, while the export busi-

ness in steel products other than ordnance and

ammunition continues very satisfactory. Ship-

ments of export steel are still held up by the

congestion of ocean traffic. The sale of New
York State's $27,000,000 bond issue, bearing

4^4 per cent interest, on March 10, was
watched with interest. A price of 103 was
predicted, while the issue of 4% per cent

bonds sold last year brought 106.07. Public

bonds all over the country are being sold at a

good rate, and appropriations being made,

and bond issues being voted, indicate a fair

volume of public construction work for the

year.

Buildings

At Philadelphia bids were opened and sev-

eral contracts awarded on school buildings to

cost more than $500,000. Contracts awarded
for the St. Louis Athletic Club building total

more than $450,000. A ten-story bank build-

ing in Evansviile, Ind., has been contracted

for at $265,000. The contract for a $150,000

warehouse has been awarded at Lestershire,

N. Y. Several other good size building con-

tracts are noted. Bids are desired on a $400,-

000 building at Pittsburgh, and it is reported

that the Knights of Columbus are ready for

bids on a $100,000 building at Buffalo. Plans

have been accepted for a $185,000 high school

at South Bethlehem, Pa. At New York plans

have been filed for a $200,000 store and fac-

tory building, and for three apartment houses

which will cost $225,000. School bonds
amounting to $400,000 have been sold at

Dallas, Texas, and Nashville, Tenn., has voted

to issue school bonds totaling $625,000. It is

reported that plans are being prepared for

a $600,000 building at Springfield, Mass. ' The
State Legislatures of Connecticut, Washing-
ton and South Dakota, and the Legislature of

British Columbia, have passed appropriations

or authorized bond issues which will cover im-
portant construction work. A greater value
of projected private buildings is reported this

week than last. Chicago building permits
last week totaled 232, with an estimated cost

of $1,500,000, as compared with 140 permits
issued in the corresponding week of 1914.

Bridges and Roads

Aside from the Portland bridge, a $96,000
contract was awarded at Winona, Minn., last

week. Bids were opened at Mount Holly,
N. J., on $74,000 worth of bridge repair work.
Bids are desired on a number of small bridge
projects. Seattle has voted to issue $1,874,500
bonds for constructing three concrete bridges.
It is reported that a $500,000 bridge is con-
templated at Youngstown, Ohio. Appropria-
tions by the State Legislature and different

counties of Washington indicate that $10,-

000,000 will be available in that State for
highway construction during the next two
years. Bids for considerable paving work
have been opened at Buffalo, Cleveland,
Davenport, Wash., and Canton, Ohio. At the
latter place one contract for $48,000 was
awarded. Pittsburgh awarded a $354,000
paving contract. Contracts were also award-
ed at Tama, Iowa, and San Francisco. The
lowest bid opened March 3 at Baltimore for

paving work was $94,000. The city council

of St. Paul has ordered paving which will

cost $233,000. A considerable increase in the

number of projects on which bids are desired

is noted this week. The road work at

Tavares, Fla., has been readvertised. Among
other large contracts to be let are the follow-

ing: 40 miles of roads at Jacksonville, Fla.;

41 cars of granite and other road materials

at St. Paul; 10 miles of road to cost $155,000

at Seattle, and 70 miles of dirt roads near
Lawrenceville, Va.

Waterworks and Sewers

It is reported that an expenditure of about

$500,000 has been recommended at Knoxville,

Tenn., for waterworks improvements. Water-
works contracts have been awarded at Paoli,

Ind.; Alton, 111., and Cleveland. It is said

that an engineer has been retained to pre-

pare plans for the $1,500,000 pipe-line pro-

posed at Jersey City. Bids are desired on a

filtration plant at Fredonia, Kan., which will

cost $40,000. Bids will soon be received on
waterworks extensions at Montrose, Colo., for

which $90,000 has been voted. Several cities,

including Gurdon, Ark., and Warrenton, Ore.,

desire bids on bond issues recently voted.

Bids on two sections of the Milwaukee inter-

secting sewer totaling over $400,000 have been

opened, and one contract has been awarded.
The lowest bid for storm sewers in Manhat-
tan, New York City, opened March 2, was
$33,306. Contracts for sewer work totaling

$120,000 have been awarded at Darby, Pa.

The contract for relocating sewers in Phila-

delphia preparatory to rapid transit construc-

tion was awarded at $156,000. The lowest

bids on two sewer contracts opened in Detroit

totaled $93,000. It is reported that the Bal-

timore Sewage Commission will contract for

approximately $2,000,000 worth of work dur-

ing the current year. The low bid on sewer
contracts 36 and 148 at Baltimore was ap-

proximately $47,000. Plans have been pre-

sented to the sewer commission of Minne-
apolis for a two years' construction program
which will cost $1,000,000. Bids are desired

on sewer work at York, Pa., and Pablo Beach,
Fla. Vancouver will construct the Clark
Drive sewer by day labor at an estimated cost

of $319,000. Plans have been prepared for

an $86,000 sewer system and disposal plant
at Coshocton, Ohio. It is reported that Pitts-

burgh has made plans to build nearly 9 miles
of sewers.

Miscellaneous

A contract for constructing a steam railway
from West Palm Beach, Fla., to Lake Hicpo-
chee has been awarded. Cincinnati's share
of the cost of eliminating grade crossings on
the C. H. & D. railroad will approximate
$2,000,000. A large terminal project is re-

ported at Port Bolivar, Texas. Yonkers
N. Y., desires bids on a $100,000 incinerator
plant. Bids were opened by the Navy De-
partment at Norfolk, Va., for a $300,000
floating crane. Irrigation contracts totaling

$90,000 have been awarded at North Yakima,
Wash. An $82,000 canal contract has been
awarded by the U. S. Reclamation Service at
Payson City, Utah. The Reclamation Service
has also contracted for 53,000 bbl. of Port-
land cement. Contracts have been awarded
for a 27-mile canal at Gonzales, La., and for
drainage work involving 500,000 cu. yd. of
excavation at Edina, Mo. Low bid on the
wharf at Richmond, Cal., was $109,000. Low
bid on section H of the Dorchester tunnel at
Boston was $564,000, on which contract was
awarded. The Public Service Commission for
the first district. New York, has awarded the
contract for constructing stations on the Ful-
ton Street elevated railroad in Brooklyn at
$258,000, the contract for supplying steel for
third tracking section 2 of the Broadway ele-

vated railroad in Brooklyn at $297,000, and
also a $734,000 contract for constructing a
section of the Jamaica Avenue elevated ex-
tension. Other large items include a $600,000
irrigation project at Echo, Ore.; a $400,000
project at Belle Fourche, S. Dak., and the
news that engineers have been retained by
the Board of Port Commissioners of New
Orleans to prepare plans for a large canal.

WATERWORKS.
Items Arranged Geographically

Boston, Mass.—Bids desired until Mar.
15 by D. Frank Doherty, Supt. Supplies,
for furnishing Cow Pasture Pumping
Station, 40 delivery valves No. 3 pump,
60 sectio^i valves No. 3 pump, 12 No. 6

section valves. No. 5 pump, 6 No. 3, 6
No. 4 and 6 No. 5 delivery valves for No.
5 pump.

Middleboro, Mass.—Bids desired Apr. 1
for a 500,000-ga!. concrete tank, supported
on concrete tower, about 110 ft. from
ground to bottom of tank: cost about $25,-
000. G. A. Sampson, 14 Beacon St., Bos-
ton.

Sterling, Mass.—Citizens voted Mar. 1

to petition .State Legislature for permis-
sion to issue bonds and construct water
works.

Wettfield, Mass.—See "Hydraulic Con-
struction and River Improvements."

Sidney, N. Y.—The State Conservation
Commission has approved the applica-
tion of the village for installation of a
Municipal Water Supply System. The
decision of the Commission includes re-
quirement of filtration.—Engineer, Henry
W. Taylor, 100 State St., Albany.

Watervllet, N. Y.—The bill to enable
Watervllet to issue $625,000 water im-
provement bonds was passed by State
Assembly Mar. ?>.

Jersey City, N. J.—J. Byers Holbrook,
3 S. William .St., New York, is reported
to have been engaged by the Jersey City
Com. to prepare plans and supervise

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

building of new pipe line, about to be
laid from Jersey City to Brookdale on
the way to the Boonton reservoir. Cost
of pipe line will be about $1,500,000.

Bellevue, Pa.—The Ohio Valley Water
Co. have engaged Chester & Fleming,
Pittsburgh. Pa., to prepare plans and
specifications and supervise the construc-
tion of a new 16-in. force main to be laid
under Ohio River from pumping station
on Neville Island to Bellevue.

Erie, Pa.—It Is reported that plans
are being completed for a new reservoir
to cost about $200,000.

Hagerstown, Md.—The directors of the
Washington County Water Co., reported
to have decided to ask Public Service
Comn. for permission to finance building
of a storage reservoir on South Moun-
tain of about 400,000,000 gals, capacity-
cost about $300,000.

Herndon, Pa.—F. A. Lahr, Secy. Boro.
Council, writes it is not proposed to con-
struct municipal water works. A fran-
chise would probably be granted if fav-
orable proposition was received.

PottsvMIe, Pa.—Bids desired until Mar.
18 by J. E. Kanter, County Controller,
Pottsville, for furnishing air compressor
and receiver, pumping engine, concrete
work and piping at County Almshouse to
supply water from arteslon well to stor-
age tank on hillside. Jay M. Whitman,
Engr., Bullitt Bldg., Philadelphia.

Washington, D. C.—Bids desired at Bu-
reau Yards and Docks, Navy Dept.,
Washington, D. C, for furnishing at the
Navy Yards and Naval Stations, miscel-
laneous pipe fittings, etc., as follows:
Until Mar. 23—Mare Island, Cal., Sch.
7976—Composition pipe fittings; Sch. 7972—Malleable iron elbows; galvanized
wrought pipe. Puget Sound, Wash.. Sch.

7976—Composition unions, angle and gate
valves. Washington, D. C, Sch. 7990

—

Malleable iron pipe fittings; terra cotta
pipe and fittings; extra heavy wrought
iron pipe. Portsmouth, N. H., Sch. 8007

—

Seamless brass pipe. Charleston, S. C,
Sch. 8002—Wrought pipe. Until Mar. 30
as follows: Charleston, S. C, Sch. 8039

—

Standard weight wrought pipe. Mare
Island. Cal., Sch. 8013—Seamless copper
pipe and union compositions. Brooklyn,
N. Y., Sch. 8043—Composition pipe fit-
tings. Norfolk, Va., Sch. 8043—Seamless
drawn brass pipe. Applications for pro-
posals should designate the schedules
desired by number.

Ashevllle, N. C.—Bids desired until Mar.
22 by F. L. Conder, City Clk., for fur-
nishing f. o. b. cars, Ashevllle, 5820 ft.
about 166 tons, also 5820 ft. of about 186
tons, 10 in. c.-i. water pipe, and about
6200 lbs. special castings.

De RIdder, La.—Bids desired until Apr.
27 by P. C. Kay. City Clk., for purchase of
$60,000 bonds to be used to purchase
present water works and improve same,
and construct a sewer system. D. N.
Stokes, City Engr.

Nashville, Tenn.—A bill has been pre-
sented to State Legislature asking for an
appropriation to install a pumping engine.
Robt. Elliott, Comr. Water Wks.

Bellvllle, O.—Citizens voted $25,000
bonds for constructing water works from
plans of Smith-Boulay Co., of Toledo;
deep well water supply, gas engine driven
pumps, c.-i. pipe distribution system,
storage and pressure reservoir. Work to
be done this season.

ifltrttts marhcd thut't/ivf the names of parties awarded contracts.
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..C««al Dover, O.—It Is proposed to spend
91I.WV for wster works ImproTements, tn-
dndlns a S.M«.«W gaL pump and new
toilers. Ensineer. Geo. E. Arnold, ofNew PhOadelphJa.

'ACIeveland. O.—Contract awarded to
tse Master * Mullen Constr. Co.. Cleve-
land, for construction of coasulant house
at Diriston Ave., nitration plant, and
nusc«Ilaneoos work In connection withunc at tl*.SW. (Bids opened Feb. 2i).

Loralp. O.—Bids reported desired until
mmr. M by Geo. N. Damon, City Aud.,
far t«COM water works bonds.

^ ManalMd. O.—Bids desired unUl Mar. 1&
by Bd. Control (O. Hursh. Dlr.) for 2
«asp-well pumps, direct connected to
altamatinc current motors operating on a
21M volt. 3-phase. tO-cyde circuit.

Tolsdo, O.—Bids desired Mar. SI (exten-
sion of date from Mar. 18) by A. W.
BordBMLB. Olr. Dept. Pub. Service, for
rtimiBhiiiK material and constructing a
kish priwiire Are service pumping station.
MlualBK fomishinK of machiner>', etc.
C«(llMti»liil In E^tgineertng Record).
wpartflcattons for reference on Die at New
Tork oOloe of Enslneering Record. W. J.
8h«naaB.> ConniHlns Engr.. Toleda

Yallow Springs, O.—Thos. A. Donley,
Mayor, writes that it is proposed to vote
on constructing water works, some time
in ApriL

'AYoungstown, O.—Contract awarded
for rumlahing JOOO water meters to Ga-MB Water Co.. of Newark. N. J. (bids
opancd Feb. 15). H. C. Fox, Secy. Dept.
Pnb. vrks.

Sckeolcraft. Mich.—O. A. Fellows. Vil-
lage (Hk., writes that bids will not be
opened until about Apr. 1. for construct-
ing water works, from plana of Smith St
Boulay, of Toledo: cost about t20,000.
BoDda already sold.
'^Contract for sinslng well only was

awarded Mar. I to Robt. Kersey, of South
Bend. Ind.

*Alton, III.—Contracts for new filters
and equipment have been let by the Alton
Water Works Co. to the Pittsburgh Filter
Mfg. Co, Chester & Fleming, Pituburgh.
Pa., (insulting Engrs.

#East Peoria. III.—Contract reported
awarded by Village Bd. for furnishing
material and constructing a system of
water ' works, to Public Service Cor. of
Omaha. Neb., at tlO.300. Arthur Mar-
ahall Morgan. Engr., Harris Trust Bldg.,
Chicago.

South Stillwater, Minn.—AU bids have
been rejected, as opened Mar. 2 by Oscar
Hnnke. Village Recorder, for constructing
additions to water supply to Include con-
crete reservoir, brick and concrete
pumphousc, pumping machinery, dis-
tribution pipe line system, covering
approximately 5 ISO-fl. 12, 8 and 4-tn.
pipe hydrants, specials, etc.

Winona, Minn.—Bids desired until Apr.U by Bd. Montctpal Wks. (S. S. Strouse.
Secy.) for furnishing material and drilling
4 artesian wells, each approximately 490
fl. in depth. In the parked grounds of the
public levee adjacent to the city water
works, advertised in Engineering Record.
Alvord * Burdlck. Engrs., Hartford
Bldg.. Cnik»go, 111.

Fredonia, Kan.—C. B. De Tar, Supt.
Water Wks., writes citizens have voted to
Issue bonds for water works improve-
ments, and bids are desired until Mar. 22
for the work, to coet about 140,000, from
gans or Worley A Black, Kansas City,

McCunc, Kan.—Bids desired by City
(Hk. until Apr. 8 for constructing water
works from plana of Henrici, Kent &
Lowry. Eng. Co., Reserve Bank Bldg.,
Kansas City, Mo
Osawatomis, Ksn.—Bids desired until

Mar. 1« by J. W. Allard, City Ok., for
improvements to the wat«r and llgtat
plant.

^^
Bids desired for c. 1, pipe and specials,

valves and hydranU, steam generating
unit. 100 kw. a ISO hp. boiler, niter equip-
ment, a centrifugal pump, general con-
Btractloii, Including concrete pipe laying,
•te. Worley dt Black, Engrs., Reliance
Bldg., Kansas 'City. Mo.

Osadwood, 8. D.—This city cOntr.,.-
platea building a water works consisting
of two auxiliary and settling reservoirs,
1,1M.4M gal. and 2,tt6,SM gaL, respec-
tively; two niter beds, 284.e««gBls. each,
•ad a main reservoir for Altered water
of S.M7,1*2 csls.: estimated cost. $7I,SM.
Frank 8. Peck, City Engr.

Clyde Park, Merits—City Council baa
engaged CThas. T. Backet, of Livlnnton. to
prepare plans for a water works; cost
about tM,000.

l.awtetown, Mont.—Bids desired until
Mar. 2* by H. L. Fttton for fumUhing 100
tons c. i. standard c I. pipe and specials;
also famishing 8 Eddy hydrants and 21
valves.

Jefferson City, Mo.—Chester & Fleming.
Pittsburgh, Pa., are t>reparinr plans for
rebuilding one of the old settling Uuioa
for the local water works, which collapsed
recently. Work will be undertaken imme-
diately by the Water Co. on force account.

St. Louis, Mo.—At a masUng March t
nf the Bd. of Standardization, composed
of Comptroller Player, Supply Ck>mmls-

Bioner Thnmaji «nd PrMildent KInsev Of *Darby, Pa.—Contracts have been Howard St., $54,579; Jas. Ferry & Sons,

t^ M of^bUe Sen^e U WM vot^ aWkrded for the construction o( terra cot- Baltimore, |47,693: Carossa Bros., Baltl-

to^DiScluSe 8 mUw of Dioe to b^ used to ta pipe for Upper Darby Township, Sects, more, $61563 This work calls for ap-

MMt™??^ niMlfne tot he net Indus- 2. 3. 4 and 5 (bids opened Mar 2), as fol- proximately 11,000 cu. yds. excavation,

?ri" Sc^l at Ft BeUefonta"nr Fund Tow-s: Sect. 2. about 53,990 ft. 8 to 15 in., 2900 cu. yds. concrete. 120,000 lbs. rein-

J./ tjftiwJi. t„oiilhi- to McNlcol Paving & Constr. Co., Phlla- forcing steel, 1900 Un. ft. concrete sheet
of $40,000 is available.

delpWa $49,399 Sect. 3, about 30,322 ft. -piling, 24,500 lln. ft. spruce or pine piling,

Gurdon ArV —Bids renorted desired un- 8 to 15 in., to Frd. Buckius, Jr., Phlla- 145 cu. yds. brick masonry Sanitary

til aS « f^'llO' MO lS?nrtR n^Mds of delphia, $22,557: Sect. 4, about 22,449 ft. Contr. 148, approximately 9000 cu. yds.

wklch^'wl1l'?e'5l2dTr'rhe''lA8?XuoSof 8 tS lo' In' to Martin & Miller Caldwell, earth excavation and refill, 2600 lln. ft.

rnV''"^.i::rc'*''JJoTe*"V„'|?*"^Fj'if?i r^ is.^'lo^l'nf^4 1^n"to^1i''nrell^'cl1s{J; ^tSc l^^age Comn. (Calvin W. Hen-
Bide Jon hfMn """"^^' *-"8'^- *Tisco

Philadelphia, at $34,146. Total cost drlck, Ch. Engr.), will place under con-Bldg., Joplln. Mo.
$126,180. a! F. Damon, Township Engr., tract approximately $2,000,000 worth of

ft,.„-^._ —._ 131.1. .1.01...1 .,n«ii narbv sanitary sewers and storm water drains,

M?r TJ^v Rrt T?i?r7^^,n. ^I^ho^n til ,
"et Jan. 1, 1915, and Jan. 1, 1916. This

uJ^'^frv*^ f^r )„^„?.h.\^S" f ,?h ?;i»«i" •Philadelphia, Pa.—Following are lump will include sewers and drains of all sizes

,Z: ^*.«l. 6 .i^"'f'^i.?f„ 'nih. o"^^ sum bids opened by Dept. of City Transit, ,rom 5-in. terra-cotta pipe in house con-ton. .00 tons 8 in. c. i. pipe, Class C. jjcon, 754^ The Bourse, for Contract No. nections to re-inforced concrete storm
Mnntm.. rnin —p TO TXnVArtnn rifv ^-- sewer reconstruction preliminary to water drains, 12-ft. 3-ln. x 12-ft. 3-ln..

Mgr \I???M ?harbid7Vm bf ?eceWed consliuction of city trans t subways. This horse shoe section. Contracts for this

alSi't Anr 1 fo? r«^onatTuctlnl LnH el- section of sewer Is of brick and circular, work will be advertised from time to

fendin/ wktcr work^ for whlcli 1:Uizl^^ « ."• «"•<*/ ft diameter, in stone cradle, time during the year, and the necessary
«?en^hr voted MO 000 hondl

C"«en« with reinforced concrete Junction cham- funds have already been provided byrecently voted $90,000 bonds. ^ers, total length 2600 ft., average depth means of a bond Issue.
e>.»i. ui..i. D1.1. ..„»....! A^^ir^^ 22 ft. street car travel Is required to be

unm An?" 'hfMPnh Wk^fn? furnish- maintained over the trench: (a) car traf- Pablo Beach, Fla.—Bids desired until

1^2 Dumns and motors for Dumnstal "'^ diverted; (b) car traffic maintained: Mar. 20 by Bd. Bond Trus. of Pablo Beach
ti^na at wSt SMtUe and InterbaT mSI Keystone State Constr. Co., Pennsylvania (Chas. B. Mann, Chmn.), at Citizen's

toSf ? DhaSI 60 cvcle 2M ho Pumn to S'<^S • <=^> $130,000: (b) $156,500; Frank Bank, Jacksonville, for furnishing mate-
S cenulf^il or tu?i>ine of" aolit Sale ^^"^ '^°"""- ^o., 2820 N. 21st St., (a) rial and constructing a sewer syltera to
Ko^ ^ turbine of spUt case

,190,000; (b) $213,208: EmiUo Pascuzzi, 601 include 14,080 ft. 8 and 10 in. pipe. 23^*^ Lincoln Bldg., (a) $200,000; (b) $252,104: manholes, 2 automatic flush tanks, 17
Falrvlew, Ore,—J. B. & R. E. Koon, Peoples Bros., Inc., 237 Commercial Trust lampholes, an electric air compressor, an

E:ngrs. Bd. of Trade Bldg., Portland, Ore., Bldg., (a) $175,454: (h) $205,454; John Mc- oil engine driven air compressor, an air
are preparing plans for municipal water- Menamy, 3115 Blaklston St., Holmesburg, receiver, pneumatic ejectors, an ejector
works and preliminary reports and esti- (a) $231,000: (b) $241,000; Robert Lom- pit, 8,630 ft. 8 in. soil pipe force main.
mates have been made; bonds will be bardi, 600 Lincoln Bldg., (a) $153,000; (b) J. B. McOary Co., Engrs., Atlanta, Ga.
voted upon early In April; estimated cost $164,700; Jos. Perna, 334 N, 65th St., Phll-
$12,000. adelphia, (a) $143,000; (b) $156,000 (award- De Ridden, La.—See "Water Works."

ed contract).
Oregon, City, Ore.—Citizens of Oregon .*.rip»/eianri n —rontrnr-t nwarH«<i »r>

City and West Linn on Mar. 3 voted a Pittsburgh, Pa.-Followlng sewer work H^ag & Zu'lla 510 CommercUa Bank
1376,000 bond Issue for construction of a contemplated by city: 7560 lln. ft. con- ^P^^ Cleve arid for M^Tstruction of

f^;'"l'5o*?f,r..'"''tli'rT'?'
the benefit of "^^^i 200 II"- ".reinforced concrete; 2080 fj^g.

C^^\«;%"d.„/,°J„„3«°"^«„tJ"«t.on ^„°f

the two cities. West Linn agreeing to ""• ft. brick. 39,700 lin. ft. t. c. pipe 186 „f tt, '^0^^ st interpentinW <ipwer nntiet
stand one-third of the expense. manholes, 150 catch basins. ^ W. M^th

f^j^'g^'^^^^^f^'f^^^^lf
°""««-

A^"T2"bv"'<?rv"^?i*?er''*(?omn'' fF'""!? „f^^*»''.'-."a*''
P'—S^e "Paving and Road- Coshocton, O. - Chester & Fleming.

5iln»v r-hL„ ^ <„.. ti=;nnnn H H= i„i„fH
'"^'""^- Pittsburgh, Pa., have prepared completebmiley, Chmn.) for $150,000 bonds, issued ., . _ . .i1an« ank ^neoificatinns for n acWHBo dis

for the purpose of constructing a water York, Pa.-Bids will probably be re-
''Jf"f Xnt1nter?eDt"ne sewers and ad-system, ceived in Apr by B, A. Boyer, Sunt. 'J?/^"!

plant, intercepting sewers ana aa
Streets & Pub. Improv., for the proposed ditions to sanitary sewer system at an

Toronto, Ont,—The Bd. of Control has sewage disposal plant, to Include settling
estimated cost ot »!Sb,uoo.

voted against the recommendation of tank (Imhoff), pumping station, sludge
the Wks. Com., that bids be asked for beds, etc., cost about $90,000. Geo. W *Lodl, O.—Contracts have been award-
construction of the duplicate water Fuller, Consulting Engr., 170 Bway., New ed as follows on bids opened on Feb. 16
works system at East Toronto, at an York. by Village Council: P"or sewer system, to
estimated cost of about $6,000,000. _ Include about 6 miles pipe from 4 to 12

Baltimore, Md,—Following are bids in. diam., with some 60 manholes and 19
opened Feb. 24, by Bd. of Awards, for flush tanks, to Central Ohio Constr. Co.,
constructing Sect. 2, Ogiers Run Inter- Cleveland, at $17,740: sewage disposal

SEWERAGE AND SEWAGE ^epior, storm water Contr. No. 36, and plant, to Clement Co., Medina, C, at
niqpOQAL Sect. 3 of East Low Level Interceptor $10,297; this includes a small settling tank,uioi-woni.. sanitary Contr. 148; Storm Water Contr dosing appliance and sand filtration area.

Hems Arranged Geographically »»: Ryan & RIelly, tTnion Trust Bldg. L. E. Chapln, Engr., Frick Bldg.. Pltts-
$47,681; M. O'Herron & Sons, 845 N. burgh.

'A'Warren, R, I,—Contract awarded Mar.
4 by Sewer Corars. (Wm. H. Smith,

.^
Secy.) for constructing about 15,000 ft. 8 „ '>*** »<""k, N. Y.—Following are 4 lowest bids opened by Marcus M. Marks, Pres.
to 18-ln. sewers, sedimentation tanks and ?f7,h ,,-/!

B"™., Mar. 2, for construction of storm and sanitary sewers in 218th.
2 small collection wells and motor houses ui d ^l°th bts., Seaman Ave. and other streets: (a)La Mura Contr. Co., 618 K. 181st
to F. A. Gammlno. Providence, at about ^'•' Bronx, $33,306: (b) Marrone Constr. Co., $33,488; (c) S. Russek, Inc., $33,686; (d)
$32,000. Chas. F. Chase, Engr.. 75 West- Araanna & Sullivan, $34,518.
minster St., Providence. ..„ „ Vitr. Pipe Sewer: (a) (b) (c) (d)

rJ? H"- V- 27-in. (combined) $4.15 $6.00 $4.00 $7.00
South Manchester, Conn.—Plans being ojl Jin. ft. 24-ln. (storm) 3.00 3.75 3.50 4.0O

prepared for storm water sewers on Main o49 Jm. ft. 18-ln. (storm) 2.50 2.50 3.00 2.00
St.. between Center and Park Sts. : also •'^1 jm- " 15-ln. (combined) . .. 185 2.25 3.00 4.00
for an extension of Pearl St. storm water j79 lln. ft. 15-in. (storm) i.85 2.00 2.75 2.00
sewer to Harrison St. J. F. Bowers, City »81 lln. ft. 12-ln. (storm) \. 1 65 2 00 2.50 1.00
Engr. 514 lin. ft. 10-ln. (sanitary) 2.70 2.25 3.00 2.00

Albany, N. V.-Blds desired until Mar. ^i^ U; \\, ^t. 'icnU^Z'' ? H "I 'oo f'oo
15 by Bd. contract and Supply (Isidore lOO lln. ft. 12-ln. cross drain i ! ! i \\l \w fm loS
::;"i'"^SihSV^nY°D"eVa'-rr'e"Vv^I: ^fuTc'e^'Sfs^'"^

<«-"''« ''-•^•••-"-••••-
,\iZ IpTo "4St ^5-^0Northern Boule.. Milton and Morris St.. 38 ma'n'hofe"s''("slni-tary and combined se'wers) i ! ! ! 1 ! !

! "oioS llZ Hm 60.00

Brooklvn N V —Bids desired until Mar 32 manholes (storm sewer) 60.00 41.00 45.00 35.00

17 bv L H Poun7sS)ro Pres for fur-' J
dropwe manhole (No. 6) 90.00 120.00 125.00 200.00

nlshhig materia" and ISnstructlnit seweJs ? ^'?PV*'l
'"a"hole (No. 13) 70.00 60.00 125.00 100.00

"n 17tlf Tve and 58th St and ouflet kw- cin
"""*' chamber and appurtenances 1,000.00 3,000.00 1,200.00 1,000.00

i"r. in' B^h- ^"Vnd^Oth Ave.°"requlring * 9" Tyd/°slop°e" pavt°""''^"°"' ^1% in"o' \Z l1»
£^^;i!^-iy,rV^;):'/V,.='»,& IS -SS?^^""-'" -°-^- ••-••-

^- • I •

^11-^.i'-^^ %Z^^jrr.r^^^^l ,i -: 4- (cT-'^> ---'-• •
•

• •• •• ••

:

• •• • •
:

•' •" ' '

:

•'

:
3;o1 lit 11 ;oS

?«rS^te $18 623 alM coSstAictW 3 ie^? ^•""J ^^Y^f; ""2^^ ^^S^v. and removed ... 3.80 3.00 3.00 4.00
borira. one each In 8ee"e5r^t 17^^ ,n m JJ' J ""k*"" *"1 P^""^ '<"• foundation in place... 30.00 30.00 40.00 30.00
^iS. Aves Total security. $510

lOM ft timber and plank for bracing and sheeting. 30.00 20.00 30.00 .01

•Contract awarded by pibllc Service
BOO lln. ft. piles 50 .40 .35 .40

Comn. for the First DIst., 154 Nassau St..

JitTerTn't'lie «h ave"ue*iubway*'?o N^ the 8iwi'r".t"'r.^"—/°"^*'"^ are unit prices of lowest bids opened Feb. 24 by
ton 4 Gorman, 303 DouluS St BrTOkl?n' Cor^^rt^, ?-^^,??1"- '°'" »?""dlnB Milwaukee River low level sewer for West Side;

at $15,234
^ousia* «.. Brooklyn, Contract 10: (a) Engineers approxlmte estimate; (b) Jones & Erbeck, Pittsburgh,

• • *^a-
.
(c) Jos. Hanreddy, C^iicago, 111

Brockport, N. Y,—Charles C. Hopkins , 023 ll.i*"f?'"li
?„""°"~^'"'' ^'''^'^ Concrete Invert: (a) (b) (c)

Cutler Bldg.. Rochester, has bVeii en- 2 667 1 S' n 4§' n'
^^^" »"•"" ^^^-^^ *liV^

gaged by this village ti ptan ImprotS- 2'719 S' fV 36 In TZll ^\ll }??S ???Sments to sewage dTsposal works. Cost 1 D7i 1 n J. m I^^
^""^ 12.93 14.70 17.40

about $25,000. Question to be submitted ' sLnLrA a^n^^Z^^'i VVW. ^OOO 12.92 16.10

to vote of taxpayers In April. in Concrete" * Branches Terra Cotta

Dunkirk, N. Y.-8ee "Hydraulic .and Jsa I'ln' J}' I'M"' T"*""-- • 9'<5 7.50 13.20
River Improvements." Iiq mJ' JJ' J," " '"^*'''" ^-^^ ^.47 13.30

449 lln. ft. 12-ln. sewer 714 2 02 12 00
Elmlra, N. Y.—About 8000 ft. 10 and 12 619 lln. ft. 10-ln. sewer .'.] g'sj 6'57 1170

In. tile sewers contemplated. Drop Manholes:
12 lin. ft. 9-ln. wall to 12 ft deep 5 40 4 00 4 TO

..'^•*^. Y^iJi ^- Y.—Bids desired until ^ "^- «• IS-'"- wall below 12 ft. deep! '. ! ! !

!

'.'

!

810 4150 6;60Mar 18 by Marcus M. Marks. Pres. Boro. Standard Manholes:
Manhattan, for alterations and Improve- $29 lln. ft. 9-ln. wall to 12 ft. deep 5 10 4 00 4 40
menta to sewer in W. 38th St. and 111th 286 lln. ft. 13-in. wall below 12 ft. deep!

!

780 450 6.30
St.. Including relief sewers In 2d Ave. 53 manhole frames and covers.

.

1140 20 00 8 00
Security $3,500. „ Special Foundation—Where Ordered'
Bids desired until Mar. 16. same pUce 19,820 lln. ft. piles driven 45 125 36

as above, for constructing sewers in !i2-2H Si*
'' *''"''*'" «aP» !!!!!!!!'!! 4000 5000 30.00

Plimpton Ave. Security $4,500; also con- 32.839 lbs. steel reinforcing. ..

.

04 05 04
structlng receiving basins on various 42.295 M ft. plank foundation !!'! 4900 50' 00 25!oo
streets. Security $1,800. 1.318 ft. 4 x 4 in. piles under pipe sewers;!.';!!;: 12 55/l()00 30/1000

Alternative Bid—All Concrete Sewer-Paterson. N. J.—Bids desired about 2,023 lln. ft. 48-ln. sewer 1700 1922 24 40

^.'Si;-.? 'S^i^."^!;?. **'« ewe'"' about 2,667 lln. ft. 42-ln, sewer ...!;!! 1506 lo'oo 21.80
?^^® "^- ?,'r2M"-,-,2P " 20 In-. 370 ft. 18 2,719 lin. ft. 36-ln. sewer Jl' 06 14 70 17 00
In. and 1350 ft 12 in. H. J. Harder. City 4,251 lin. ft. underdrain 40 30 55
^"*^- I°'a! Jo"" standard section without foumiatidn!! !!!!!!!! !l49,643!oO 162,804!00 208,292.00

tMonongahela, Pa.—See "Public Build ^^l„, ,
«'^"<^ar(l section with pile or plank foundation. 164,429.00 193,837.00 220.838.00

ings and .Schools " ""° I^'a for alternate section without foundation 147!S50.00 162.804.00 205,531.00
Total for alternate section with pile or plank foundation. 162.636.00 193.837.00 218,077.00

^Unu marktd thus gw* tkt namtt of partus awardtd contracts.
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^Milwaukee, Wis.—Following are unit prices of lowest bids opened Feb. 24 by
Sewerage Conin. (T. Chalkley Hatton, Ch. Engr.) for building the Milwaukee River
low level sewer for the Kast Side. Contract 9: (a) Engineer's approximate estimate;
Cb) Jones & Erbeck, Pittsburgh, Pa, (awarded contract on the total bid for Standard
section, with pile or plank formation); (c) Jos. Hanreddy, Chicago, 111.

Standard Section—Concrete: (a) '(b) (c)
804 lin. ft. combined 36 and 51 in. section in open cut $32.88 $32.92 $34.00
982 lin. ft. combined .'ie and 51 in. section in tunnel.. 33.96 38.12 36.20

Standard Section—Brick Arch and Concrete Invert:
4,427.5 lin. ft. 36-in. sewer in open cut 14.58 13.70 21.10

1,891.63 lin. ft. 30-in. sewer in open cut 7.92 11.92 14.00
1,146.54 lin. ft. 36-in. sewer in tunnel 16.20 18.32 31.10
1,863.28 lin. ft. 30-in. sewer in tunnel. 16.20 16.82 26.90

Main Sewer—Terra Cotta in Concrete:
599.10 lin. ft. 24-in. sewer 9.24 7.25 e.90
S78.67 lin. ft. 20-in. sewer 8.88 7.00 5.90

Standard Section—Lateral Branches Terra Cotta In Concrete:
327 lin. ft. 18-in. sewer 8.76 7.50 13.00
191 lin. ft. 15-in. sewer 8.88 7.47 13.50
692 lin. ft. 12-in. sewer 8 40 7.02 12,30

1,656 lin. ft. 10-in. sewer 7.38 6.57 12.10
Drop Manholes:

66 lin. ft. 9-in, wall to 12 ft, deep 5,40 4.00 4,70
44 lin, ft. 13-in. wall over 12 ft. deep 8.10 4,50 S,»0

Standard Manholes:
730 lin, ft. 9-in. wall to 12 ft, deep B.IO <.00 4.i0
483 lin, ft, 13-in, wall over 12 ft, deep 7.80 4.50 S.30
64 manhole frames and covers 11.40 20.00 S.OO
780 lin. ft. 18-in. sewer to be removed and replaced

with standard 18-in. section 1.71 7.00 7,20
1 bulkhead and extension to Pulaski St. Sewer

(lump sum) 540,00 »50,00 750,00
Special Foundation—Where Ordered:

27,050 lin, ft. piles driven .48 1.25 .36

12.9 M ft timber caps 40.00 60.00 30.00
60,000 lbs. steel reinforcing .04 .05 .04

50.076 M ft. plank foundation 30.00 50.00 25.00

1,700 ft. 4 X 4 in. piles under pipe sewers .12 56/1000 30/1000
93 cu, yds, concrete bolsters 14,40 15,00 10.00

7,122 lin. ft. underdrain .40 .30 .55
Alternative Bid:

4.427 5 lin. ft, 36-in, sewer in open cut, all concrete 14,24 13,70 20.60
3,009.82 lin. ft. 44 X 66-in. sewer in tunnel 20.94 19.22 23.00

Total for standard section without foundations 233,497.80 239,008.00 324,046.00
Total for standard section with pile and concrete bolsters

and plank foundations 255,292.00 282.594,00 342,721,00
Total for alternate section without foundations 246,259,00 244,512.00 305,279,00
Total for alternate section with pile and concrete bolsters

and plank foundations 268,053,00 288,098,00 323,954,00

Ft. Wayne, Ind.—Contract awarded
Mar. 4 by Bd. Pub. Wks. (H. W. Becker,
Clk.) to Moellering Constr. Co., Ft.
Wayne, for about 10,778 ft 12, 15 and
18-in. pipe sewers, 19 Y's, 29 catch basins,
52 manholes, etc., at $1.56 and $1.54 per ft.

for work complete.

Detroit, Mich.—Lowest bid opened Feb.
23, by Dept. Parks and Boulevards (H.
W. Busch, Secy.) for installing a sewer-
age system on Belle Island Park, to in-
clude sewers and nianholes. treating
plant liquid chlorine disinfectant ap-
paratus and pumping plant, reported sub-
mitted by Candler Dock & Dredge Co.,
at $67,000. Lowest bid for concrete and
vit. crock sewer submitted by Geo. R.
Cooke and Wm. Blank & Co., at about
$26,000. '

Flint, Mich.—D. E, Newcomb, City Clk..
writes bids are desired until Apr. 1 for
the construction of sewers. E. C. Shoe-
craft, City Engr.

Appleton, Wis.—Bids reported desired
until Mar. 22 by E. L. Williams, City
Clk., tor constructing sewers in various
streets.

Mt. Ayr, la.—This town is planning a
$30,000 sewer system.

Brainerd, Minn.—Bids desired until
Apr. 5 by A. Mahlum, City Clk., for con-
structing lateral sewer in Sewer Dist. No.
5, known as Lateral Sewer A-5: also
lateral sewer in Sewer Dist. No. 4, known
as Lateral Sewer B-2.

Minneapolis, Minn.—Carl Illstrup, City
Sewer Engr., has presented to Sewer
Com. of Council, plans for sewers con-
templated during 1915 and 1916; total
estimated cost $1,000,000.

St. Paul, Minn.—Bids reported desired
until Mar. 15 by August Hohenstein, City
Purchasing Agent, for constructing
sewers in various streets.

Ml not, N. D.—City will construct a
sewage disposal plant, E, J. Thomas,
City Engr.

Springfield, Mo.—S. R. Fisher. City
Engr., writes that no bids were opened
Mar. 1 tor sewer work and none will be
received during month of March.

Gurdon, Ark.—See "Waterworks."

Texarkana, Tex. — Contract reported
awarded to construct system for Sewer
Dist. No. 3 (Rose Hill) to W. J. Jordan,
of Texarkana, at $12,817.

Enumclaw, Wash.—Bids reported de-
sired until Mar. 31 by O. E. Magnunson,
City Clk., for constructing 13,000 ft. sewer.
VV. I. Lippard, City Engr.

Montreal, Que.—Bd. of Aldermen has
approved report of Bd. of Control for
$11^.900 for sewers to be constructed in
Hordeaux Ward.

Toronto. Ont.— Bids desired until Mar.
16 liy T. L. Church (Mayor), Chmn. Bd.
Control, for constructing sewers in
Laiighton Ave.. Davenport ltd. to Exeter
A\c.. and West Toronto .Sewer System,
piv. No. 2, outlet. Laughton Ave., from
Pelham Ave. to Davenport Rd.: also out-
let. Pelham Ave. and Laughlln Ave. to
KinKHloy Ave. and Symington Ave., via
LauKhtor) and Kingsley Ave.

Calgary, Alta.—City will construct
sewer from Elboya across Stanley Park
to include about 1,700 ft. 24-in. pipe sewer;
estimated cost, $17,000. Work to be done
by day labor, city force.

Vancouver, B. C.—A. D. Baer, Ch. Engr.,
Vancouver and District Joint Sewerage
and Drainage Bd., writes it has finally
been decided to construct Clark Drive
sewer by day work, at an estimated cost
of $319,000.

BRIDGES.
Items Arranged Geographically

West Groton, Mass.—The construction
of a reinforced concrete bridge crossing
Squannacook River, at West Groton, has
been authorized by towns of Shirley and
Groton. Bids will be received until Mar.
29. Address Burtis S. Brown, 88 Broad
St., Boston, who is engineer in charge.

Connectieut.^See "Paving and Roads."

Elma, N. Y.—Bids reported desired
until Mar. 20 by N. Hucker, Town Clk,,
Rice Rd,, Elma Center, for constructing
a reinforced concrete arch highway
bridge, Geo, C, Diehl, Engr,, 575 EllicotL
Sq,, Buftalo.

New York, N. Y.—Bids desired until
Mar. 18 by F. J. H. Kracke, Comr.
Bridges, New York City, for additions and
repairs to the south approach of Fresh
Kills Bridge, over Richmond C^reek. Se-
curity $1,000.

Mount Holly, N. J.—Bids were opened
Mar. 3 by Bd, Chosen Freeholders, At-
lantic and Burlington Counties, at Court
House, Mt, Holly, for repairs to bridge at
Chestnut Neck, N. J.; Kelley, McFeeley
Co,, Camden, $99,900: Edw, S, Bader, At-
lantic City, $92,000; Bridgeton Constr.
Co., Bridgeton. $84,700; Atlantic Constr.
& Supply Co., Atlantic City, $93,000; Edw.
Fay & Son. Philadelphia, Pa., $74,812.
Lowest bid opened same time and place

as above for 2 concrete bridges, submitted
by Rees & Taylor. Trenton, at $2,699 for
Medford Bridge and $1,798 for Bucks Cove
Bridge.

Trenton, N. J.—Bids desired until Mar.
23 by County Bd. Chosen Freeholders.
Trenton, for constructing a reinforced
concrete arch bridge over Sanhican Creek
at Lee Ave., Trenton. Span 60 ft., road-
way, 30 ft., 2 sidewalks, ID ft. each.
Macadam floor. Estimated cost, $12,000.
Theo. Tobish, County Engr.

York, Pa.—Bids desired until March 18
by County Comrs. and F. S. Barten-
schlager, Co. Controller, for constructing
a 55-ft, reinforced concrete arch or 60-ft,
iron bridge over south branch of Muddy
Creek, between East Hopewell and Fawn
Townships,

Bowling Green, Va.—Bids desired by the
County Clerk. Bowling Green, until Mar.
IS. for constructing steel bridge 282 ft.
long over North Anna River between
Hnnover and Caroline Counties. G. P.
Coleman, Stale Highway Comr., Rich-
mond,

Elklns. W. Va.—All bids opened Mar. 1
by County Court (T. Pitt, Clk.), for con-
structing 7 bridges have been rejected.
Bids will be received during April, All
to he constructed of concrete except Stone
House Bridge, which will be constructed
of concrete or steel.

Wilmington, N. C.—Contracts for con-
structing Hilton Bridge awarded as fol-
lows: Substructure to Vaughan Constr,
Co., Shawsville, Va,, and superstructure to
Virginia Bridge & Iron Works, Roanoke,
Va,, at total of about $60,000,

Jacksonville, Fla.—Bd. County Comrs.
voted to construct bridge over St. Johns
River at Laura St. to be 2 deck of con-
crete and steel.

Tampa, Fla.—Contract for construct-
ing bridge and culverts on county brick
roads awarded by County Comrs. to
Keynton Co., at $11,685.

Tavares, Fla.—See "Paving and Roads."

Bowling Green, Ky.—Contract has
been awarded by County Comrs. for con-
structing a 3 span bridge 389 ft. in length
to Vincennes Bridge Co., Vincennes, Ind.,
at $6,348. Next 3 lowest bids: East St.
Louis Bridge Co., East St. Louis, 111.,

$6,522: Miller & Bucheiding Co., St. Louis,
Mo.. $6,521); Louisville Bridge Co., Louis-
ville, $6,662.

Clinton, Tenn.—Bids desired until Mar.
25 by County Bridge Comn., Clinton (C. J.
Sawyer, Chmn.), for constructing bridges
over Clinch River as follows: Material to
be either reinforced concrete or steel on
concrete piers and abutments. At Moores
Ferry, 6 spans if steel, 8 spans if con-
crete. Total length between abutments,
675 ft. At Clinton, 5 spans if steel, 6
spans if concrete. Total length between
abutments, 525 ft., 5 spans if steel 7 spans
if concrete.

Rogersvllle, Tenn.—Bids reported de-
sired until Mar. 20 by Albert Lyons, ,

Chmn. Bridge Com., Rogersvllle, for con-
structing 10-ton steel bridge across Hols-
ton River, about 1600 ft. long, 16 ft road-
way, substructure of concrete masonry.

Hamilton, 0.—County Comrs. voted to
construct Columbia Bridge, structure to
be 600 ft. long.

Youngstown, O.—Construction of bridge
at East Federal St. is contemplated.
City Engineer estimates cost of structure
at $500,000. City to pay 35 per cent cost
and Lake Shore. Erie, Pennsylvania and
Baltimore & Ohio R.R. Cos. 65 per cent
of cost.

Dubuque, la.—Two county bridges, steel
with concrete floors, at an approximate
cost of $30,000 will be built early this
spring. W. B. Turley, County Engr.,
Dubuque.

Keokuk, la.—The U. S. House passed
bill authorizing Keokuk & Hamilton
Bridge Co. to build bridge over Missis-
sipi River at Keokuk.

Crookston, Minn.—Bids reported de-
sired until Mar. 23 by H. J. Welte, Co.
Aud., for constructing metal and con-
crete culverts from 12 to 48 in. during
1915.

'^

East Grand Forks, Minn.—Lowest bid
opened by City Council for repairs and
approaches to De Mers Ave. Bridge sub-
mitted by Jardine & Anderson, Fargo, at
$13,771.

New Ulm, Minn.—Bids desired until
Mar. 18 by Wm. Backer, City Clk., tor
furnishing material and constructing
combination steel and concrete ap-
proaches to Beussmann and Courtland
highway bridges, spanning Minnesota
River at New Ulm. F. D. Minium, City
Engr.

Winona, Minn.—Geo. W. Hoftman.
Village Recorder, writes bids were opened
Mar. 1 for constructing an approach from
Wisconsin side of High Wagon Bridge
across the Mississippi River. Bids were
received on 3 different plans: steel ap-
roach, concrete approach, panel railing;
or concrete approach, open type railing,
and following are 3 lowest bids accord-
ing to different plans, contract being let
on concrete approach open type railing.
L. P. Wolff, Engr., Germanla Life Bldg.,
St. Paul.

Steel approach—Western Constr, Co,,
La Crosse, Wis., $78,650; Central State
Bldg. Co., Indianapolis, Ind., $79,650; In-
diana Bridge Co., Muncie, Ind., $81,300.
Concrete approach, panel railing

—

O'Hagan & Lake Co., Chicago, 111., $95,-
900; John J. O'Heron Co., Chicago, 111.,

$100,500; General Constr. Co., St. Paul,
Minn., $101,683.
Concrete approach open type railing
—O'Hagan & Lake Co., Chicago, 111., $96,-
400 (awarded contract) : John J. O'Heron
Co., Chicago. 111., $101,000; General
Constr. Co., St. Paul, $101,983.

Lamed, Kan.—Bids reported desired
until Mar. 15 by W. C. Ware, Co. Clk.,
for constructing a 300 ft., 6-arch rein-
forced concrete bridge or a 6-span flat

top reinforced concrete bridge across Ar-
kansas River.

Newton, Kan.—Bids desired until Mar.
22 by County Clerk. Newton, for construct-
ing reinforced concrete superstructures
and substructures of Peter Reiger Bridge,
span 50 ft,, and Kissoway Bridge, span
30 ft., estimated cost $5,500,

Grand Forks. N. D.—Contract awarded
Feb, 23 for constructing bridge over Red
River of North, on De Mers Ave., to
Grand Works Concrete Co., Grand Forks,
at $6,870. Next three lowest bids: L. M.
Bartlett. Fargo, $7,995: Northern Constr.
Co., Grand Forks, $8,200; E. A, Broseth
Co,, Grand Forks, $8,275, W, H, Alexan-
der, City Aud.

Tyndall, S. D.—M. J. Maus, Co. Aud.,
writes contract for bridge work during
1915 has been awarded to Iowa Bridge Co.,
Des Moines, la., and for culverts, to
Klamer Mfg. Co., Dubuque, la.

San Marclal, N. M.—Bids desired until
Apr. 5 by County Commissioners at So-
corro, for constructing a bridge over Kio
Grande near San Marclal. Bridge to con-
sist of 5 pony truss steel spans, curved
upper chords of 90 ft. each. Superstruc-
ture to consist of creosoted piles of 60 ft.

Estimated cost, $15,000. Jas. A. French,
State Engr., Santa F6.

La Conner, Wash.—Contract for con-
structing 230 draw span of steel con-
struction bridge in La Conner awarded
by County Comrs., at Mt. Vernon, to
Illinois Steel Bridge Co., Chicago, 111., at
$20,000.

Olympia, Wash.—Plans are being pre-
pared by W. H. Yeager, Jr., County En-
gineer, for constructing two concrete
bridges, one over Scatter Creek and other
over Perry Creek; cost about $55,000.

Renton, Wash.—Contract for con-
structing steel bridge over White River,
awarded by Bd. County Comrs. at Seattle
to Pacific Iron Wks., Portland, Ore., at
$9,744.

Seattle, Wash.—Citizens voted to issue
$1,374,500 bonds for constructing 3 con-
crete bridges as follows: Across Salmon
Bav at 15th Ave., n. w., $479,500: across
Lake Washington canal at Fremont, cost
$350,000; across Lake Union at 10th Ave.,
n. w., cost $545,000.

Spokane, Wash.—Later ofltcial reports
state bids will be opened by County Com-
missioners at Spokane. Mar. 25, for con-
structing a bridge across Spokane River
in vicinity of present Nine Mile Bridge.
It will be a reinforced concrete arch bridge
150 ft. long and 20 ft, wide, on a rock
foundation, J, W, Starck, Co, Engr,

Portland, Ore. — Following are unit
prices of successful bidd'ers for the pro-
posed bridge to be constructed across
Columbia River between Portland, Ore..

and Vancouver, Wash, (bids opened Feb.
23 by Interstate Bridge Comn).
Complete plans were prepared and bids

were received on this bridge, including
swing span, as a movable span, and upon
a bridge including a lift span, as a mov-
able span. Contracts were awarded on
the lift span, on figures reported below.
(Harrington, Howard & Ash, Consulting
Engrs., Kansas City. Mo.)

Contract 1—Lift—Main River—Manu-
facture—Awarded to U. S. Steel Products
Co., Portland, as follows:
12,924,000 lbs. truss spans, etc $0.0259

822,000 lbs. towers 0343

620,000 lbs. rails, etc 02755-

318,000 lbs. sheaves, etc 10

Motors (lump sum) 4,325.00

Switchboards (lumpsum) 456.00
Gasoline engine (lump sum) 728.00

Total $417,316

Contract 2 — Main River — Erection

—

Awarded to Porter Bros. Co., Portland, as
follows:
12.924,000 lbs. truss spans, etc $0.0055

822,000 lbs. towers 0090
620,000 lbs. raiLs, etc 0040
318,000 lbs. sheaves, etc 0125

Motors (2) (lumpsum) 200.00
Gasoline engine (lump sum) 200.00
Electric wiring (lump sum) 3,100.00
Operator's house (lump sum) 2,000.00
Gate tender's house (lump sum).. 700.00
621 cu. yds. counter weights 14.00

Total $99,829

Contract 5—Steel—Sloughs—^Manufac-
ture—.\warded to Northwest Steel Co.,
Portland, as follows:
3,191,000 lbs. metal $0.0255
259,000 lbs. rails 03

Total $89,140

Contract 6—Sloughs—Erection—Award-
ed to Porter Bros. Co., as follows:
3,191,000 lbs. metal $0.0055
259,000 lbs. rails 004

Total $18,886

Contract 7—Substructure—Lift—Main
River—Awarded to Pacific Bridge Co. as
follows:

5,350 cu. yds. pier shafts $9.00
109.000 lbs. reinforcing metal 03
15,810 cu. yds. bases 12.00

418 cu. yds. bases buried piers. . .12.00
77,900 lin. ft. piles 46
5.900 lin. ft. dolphins 25
105 M ft. timber, etc 30.00

' 16,000 cu. yds. riprap 2.05
34,600 sq. yds. mattress 70

Totals, riprap $319,415
Totals, mattress $310,835

Contract 9 — Substructure — Sloughs

—

.\warded to Pacific Bridge Co., Portland,
as follows:

2,480 cu. yds. pier shafts $10.00
34,000 lbs, reinforcing metal 04
2,310 cu, yds, bases 16.00
894 cu. yds. bases buried piers. . 16.00

58,100 lin. ft. piles 35
11,000 cu. yds. riprap 2.00
21,000 sq. yds. mattress 60

Totals, riprap $119,759
Totals, mattress $108,259

itltems marked thus give the names of parties awarded contracts.
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'*Contract 1»—Emh«nhro«nt»—Awarded
to nooma Dradgtiis Co.. Ttcoma. as (ol-
towa:
M1.M* CO. rda. ombaaknMnt In

place W.UK
J.M* en. yds. ditches tS
SS.M« sq. yds. aiabs W
USM CO. yds. rock an tt

Ttttal nSS.XI4

^kContract 11—Floor on Steel Structures
—Awarded to Warren Ccmatr. Co.. Port-
land. aa foUowa:
S1.C24 sq. yds. bitullthic U.4S
SJS4 so. yds. sidewalk aUbs LIO

II CO. yds. hand rails Se.M
Z brooaa lanp standards 44.00

Total $82,803

Gnad total of Un Span Layout as
above. tl.Me.0C4.

FbOowlos are totals of lowest bidders on
Swine Span Layout: Contract No. a> Main
River, manufacture. U. S. Steel Products
Ool. t»4.07S.M: Contract No. 4. Main
BtTcr. arectioa. Porter Bros. Co.. 8146.806;
Coatract Nou 5. SlouKhs, manufacture.
Northwest Steel Co.. lS9,i40.S0: Contract
No. C, Sloiisba, erection. Porter Bros. Co..
tl8.SS(.50: Contract No. S. Main River.
gbatrtictare. Pacific Bridge Co.. 8365.689;
OsBtiact No. 9, Slougba. sutwtructure,
ftdfle Brldce Co.. 81I$.759.60; ContractN& It, Bmbanlcments, Tacotna Dred^ng
Ool, tlUjn4.40: Contract Na U, Floor on
Meal Structures. Warren Constr. Co..
ni,MS.82. Grand total of Swing Span
lAJmit. 81.3TS.077. Showing the saving by
adopting Lift span of $70,014.

Colusa, Cat.—J. W. Kaerth, Engr.
County Superv.. writes bids are desired
uta Apr. t (extaoston of date from Mar.
S> tar conatraetlnc t1 concrete bridges.
nadoB^rom a (•ft. culvert to a 2<00-ft.
eooerete trestle bridge.

lUvsrsitfc Cat.—^Plana have l>een oom-
pIKed by City Engineer for constructing
oouuute bridge on Victoria Ave.: cost
fMlOM.

Armstrono's Corner, N. B.—Bids desired
until Mar. 31 by John Morrissey. Minister
I^»b. Wks.. Predericton. for constructing
nwtal superstmctiire of Merritt Bridge.
Annatrong's Comer. Parish of Peters-
vffle. Queens County, consisting of a
through riveted steel truss span of 94 ft.
from c. to c. of end bearings.

*Almonts. Ont^—ContracU for con-
strucUng Blakeney Bridge of concrete
Itas been awarded to Ontario Bridge Co..
Toronto, at 8S.100.

PAVING AND ROADS.
Items Arra»gtd CeotraphUally

Halbert St.. Spire * Prior. EUicott S<j..

(a) 814.0T4: German RocJ: Asptmlt. PaWng
* Contr. Co.. (b) 814.540. „
Moselle St.. EMe Contr. Co.. (a) $32,000;

H. P. Burgard Co.. (b) $21,080

Elmlra, N. Y.—About 12.000 sq. yds.
vtng contemplated; brick will probably
used on concrete base.K

SpriiMlield. Mass.—Permit issued to
Jos. B. Lapien. to erect a 4-story apart

-

OMBt house at nc N. Main St.. to cost

CeiMMCticut.—Bids desired by Chas. J.
Bennett, State Highway Commissioner,
Slate Capitol. Hartford, until 2 p. m..
Mar. 21, for the following sections of high-
way Improvement:
Bloomfleld: 6610 lin. ft. of native stone

maeadaoi oonstmctlon: also about 6879
lis. ft. of trap rock miradsm and surfac-
ing oonatrtictlon. Flans at house of Geo.
F. Humphrey, 1st selectman. Bloomfleld.
South Windsor: (810 lin. ft. bituminous

native stone construction. Plans at house
ot W. W. Grant. Ut selectman. South
Windsor. Wapping.
EntteM: tCM lin. ft. special macadam

CMWtractioa. Plans at Town Clerk's
oIBli. Town BIdg., Enfield.
Wetbcrsflekl: 7<SS lin. ft. bituminous—fdsm construction. Plans at store of

A. W. Hanmer. 1st selectman, Wethers-

CotamMa: »M4 lin. ft. of naUve stone
namnsm construction. Plana at select

-

sea's oOoe. Columbia.
WtedlMua: unt lin. ft. crushed gravel

rMMtrueUpo. Plaas at selectmen's office.
^vBaaiaatlc
Waterborr: lO.lO* Un. ft. gravel con-

fffvcOpa. Pfauia at aty Engineer's office.
Watsrfeory.
Stamford: 4810 lin. ft gravel or native

atone macadam construction. Plans at
selecta>en's odlce. Stamford.
Woodbury: Construction of two <2)

reinforced concrete bridges together with
approadies; 1st. two 20-ft. span bridge
over Nonewaug River /Skew Reinforced
Concrete Slab). 2d. two 12-ft. span bridge
ower South Brook rSkew Reinforced Con-cnu Slab). Plans at Town Clerk's of-
llce. Woodbury.

Maw Haven, Coqn,—About tlOO.OOO pav-
ing bonds have been sold by city.

BufTala. H. v.—P. G. Mumm Contr. Co.
SDbmltted lowest Ud for repairs to ac-
pfaalt paved streets for the year com-
mencing July, int. to July, 1916.
Following are lowest bids opened by Bd.

Pub. Wks., Mar. 4. for paving, (a) brick,
(b) asphalt:
Alsaoe Ave.. Constitine Constr. Co..

Dewey Ave., (a.) 812.975: German Rock
Asphalt Paving A Contr. Co , D. S. Mor-
gan Bids., (b) 8U,100.
Garden St.. Erie Contr. Co.. (a) 84,700:

German Rock Asphalt Paving & Contr.
Co.. (b) $5,770.
Hazel PL, Erie Contr. Co.. (a) 82.800:

H. P. Borgard 4k Co., Fllmore Ave., 'b)

n.750.

New York, N. Y.—Bids desired until
Mar. 18 by Douglas Mathewson. Pres.
Boro. Bronx, for furnishing and deliver-
ing the following: 200.000 gals, coal tar
road oil; 200.000 gals, tar road oH; 200.-

000 gals, asphalt road oil; 4000 cu. yds.
grits: IH-in broken trap rock and broken
trap rock stone screenings.
Bids desired until Mar. 16 same place

as above for regulating, grading, curb-
ing, flagging sidewalks, etc.. on Holland
and Westchester Aves.. and curbing and
flagging sidewalks on Sedgwick Ave., in

all 31.415 sq. ft. concrete sidewalk, etc..

also paving with bituminous concrete
pavement. Zerega Ave., 4710 sq. yds.
pavement, etc.

Watertown. N. Y.—E. W. Sayles, City
Engr.. writes following are lowest bids
opened Mar. 5 for creosoted wood block
twvt.: W. F. Cogley, Utica. $24,920. 16-

Ib. oil. 8-in. concrete base; W. H. Ring.
Constr. Co.. Ogdensburg. $23,945. 16-lb.
oil. 6-in. concrete base: W. F. Cogley.
• 25.513. 18-lb. oil. 8-in. concrete base; W.
H. Ring Constr. Co.. $24,249. 18-lb. 6-in
concrete t>ase: P. W. Mulderry. of Al-
Imny. bid lowest for vitr. block. $20,038.

Treehold, N. J.—Lowest bid opened
.Mar 3 by the Bd. Chosen Freeholders
of Monmouth County, for constructing a
biiuminous road at Deal was submitted
by T. J. McGovern. Fisher Bldg.. Tren-
ton, at $24,000.

Hackensack, N. J The Bd. of Freehold-
ers will construct about 37.790 sq. yds. of
Topeka pavement on 4-ln. macadam base,
using Bermudez asphalt; estimated cost,
$180,000. Plans and specifications sub-
mitted to State Road Commissioner for
approval.

i^Roselle Park, N. J.—Contract awarded
Mar. 5 for concrete paving and ap-
purtenances to C. H. Winans Co., Eliza-
beth, at $30,793: next 3 lowest bids: Johj,
Dorer. Irvington. $32,314: T. Foster Calla-
han. Elizabeth. $32,381; Edw. L. Faughan,
Elizabeth, $32,928. Engineer. W. H. Lus-
ter 286 N. Broad St.. Enizabeth. Harwood
Fish, Mayor.

Tenafly, N. J.—Bids desired until Mar.
17 by Mayor and Council, for grading,
macadamizing and otherwise improving
Browning Ave. from Clinton Ave. to Jay
St.; also furnishing f. o. b. siding Tena-
fly. broken trap rock to consist of 700
tons IH-ln. and 350 tons %-in.
stone. 200 tons % in. and dust
mixed. 100 tons dustlesg screenings, 100
tons dust; also hauling and spreading
crushed stone from Erie R. R. siding, to
any and all parts of the Boro. excepting
section lying 1000 ft. east of iCngle St.
Price requested per ton hauled and
spread. E. Stanley Clarke. Chmn.
Road Com.

West Orange, N. J.—Bids desired unOI
Mar. 16 by Geo. W. Foster. Town Clk.,
for a road scarifier.

Bloomsburg. Pa.—Bids desired until
Apr. I by County Comrs.. at Bloomsburg,
for constructing a reinforced concrete
floor on a 133-ft. span truss bridge over
Catawissa Creek near British Farm.
Beaver Township: also a creosoted block
floor or reinforced concrete floor on the
1436 ft, truss bridge over Susquehanna
River near Miminvllle.

Carbondale, Pa.—See "Sewerage and
Sewage Disposal.

West Newton, Pa.—Bids desired until
Mar. 16 by A. M. Dick. Boro. Clk., for
paving with vitr. brick and concrete
curbing, portions of 5th, 10th, 1st and
School Sts., and Robinson Alley; also
furnishing 621,000 bricks.

Pittsburgh. Pa.—Following paving work
contemplated by city: Repaving with as-
phalt »2<)0 sq. yds.; brick 1970 sq. yds.;
wood block 4420 sq. yds. and llgonler block
%?..im sq. yds.

•irConiract awarded Mar. 2 by Robt.
Swan, Dir. Dept. Pub. V/ks., at office of
City Controller, for grading, paving and
curbing W. Liberty Ave. and coiwtruct-
Ing a storm sewer for drainage, and con-
tract has been awarded to Booth &
Fllnn. Ltd., Pittsburgh, at $354,294

Rockvllle, Md.—Bids desired until Mar.
23 by County Comrs. at Rockvllle. for
constructing a section of State Aid High-
way in this County, for a distance of
about 3.o2 miles. Plans may be obtained
at office of State Roads Comn., Balti-
more (Wm. L. Marcy. Secy.)

Lawrencevllle, Va.—Bids desired by
County Clk.. Lawrencevllle. until Mar. 22,
for eonginjcting about 70 miles of soli
roadH in Brunswick County.

Charleston, W. Va.—Bids desired until
Mar. 24 by Bd. of Affairs (O. A. Petty.
PTes.) for curbing and paving 15 streets,
aggregating about 40,700 ft. curb and 71.-
640 sq. yds. paving, advertised in Engi-
neering Record; G. S. Brown. City Engr..
Ixiwenstein Bldg. Specifications are on
file In New Tork office of Engineering
Record.

B.i»i»,nr> Md Knllowine are bids opened by Paving Commission Mar. 3 for

i S^'.?1,™V, 11^ (»\ P ITanniean & Sons, Harford Rd. and B. & O. R.R., Balti-

'**""*.i-A"-'J^?L A^^inLn ^v^SL^ Constr Co., Montebello Ave. and Jenkins L,ane.

S^utmoreMT^ga^Tc) Union PafingCaEme^^^ Hotel, Baltimore, $113,221 ; (d)

P'F"R^d•di*n^on^32^^'st'^P^uls1. &lUmVe. n (e) Baltimore Asphalt Block

& Tile Co.. Monroe & Lorman Sts., Baltimore. $112,486.
^^^ ^^^ ^^^ ^^^ ^^^

34.700
^y^-^f^^^.l^^^'-

^^ .'"•..'.?•. .'^..'"•..""^.":$1.38 $1.38 $1.45 $1.54 $L47

"•"''-6^^<5^lt?^h:^^.:":.!^:.^^.:":.i'"'";l« x-^o 1.55 1.63 1.55

800 sq. yds. ^vHr.Wk.. 5 in. concrete base, cement flUer,^^^
^^ ^ ^. ^ ^^ ^ ^.

300 sq" yds!" vitr. blk.,- 6 in: concrete base, cement flller,
^^, ^ ^^ ^ ^^ ^ ^^ ^ ^^

1,000 sq"'?ds^'gSfnite blk.in Vailwas- area. 6 in. concrete

base, cement filler, sand cushion................. 3.25 3.25 3.4a 3.30 3.30

'""^%a^s^%?S2k\%Vl^r.'"sa^d'Sir'J're'd^"essTdT^^^^ 2.10 2.45 2.50 2.45

''^'-^\I^::^,^^^.^SS^<^^.-^-'^^^^ 2-20 2.40 2.25 2.20

16 900 lin ft armored concrete curb and circles.. ..... .»3 .50 .o5 .55 .55

OOO lin. ft: old stone curb and circles redressed and ^, ^, ^^ ^^ ^.

1.600 sq^ydV' vitr- block k^tteW." 5 in: conc^^^^^^^

cement filler, mortar cushion " • "

-fo
'

h^^V
""

''''^J^^J^^r^^'^^^:-"^^-^^-^ ^-XO 2.33 2.25 2.15

^'^^^l^^.^'?^^..^:^.'."^:^^'-'^-'^-^ 3.60 3.55 3.S0 3.65

6.700 cu. yds. grading city area.... 6o .60 .75 .75 .SO

800 cu. yds. grading railway area. -63 .60 .^ .95 .90

10 cu. yds Portland concrete m place................. 6.00 8.00 5.00 4.00 5.50

499.000 sqj^^ld^cobble and guuer stone (p^^^ ^_^_
^^ ^^^ ^^ ^^

Hot Springs, N. C—Bids desired until

Mar. 16 by tlie Madison County Highway
Comn. at Marshall (F. Shelton Pres.) for

grading 6.9 miles of road leading out of

Hot Springs, including 73,550 cu. yds.

excav. Address J. B. Clingman. Eng.,

Marshall. N. C.

Greenville, S. C.—Governor Manning
signed bill authorizing Greenville County
to issue $950,000 bonds for road improve-
ments.

Waycross. Ga.—Bids will be received un-
til Mar 16 bv the Mayor andBd. Alder-
men, for constructing approximately 11,-

000 sq. yds. brick pavement on Carswell
Ave., on sand foundation (curbing already
laid). A. C. Lowther. City Clk.

Jacksonville, Fla.—Bids desired until

March 25 bv County Comrs. (E. A.
Ricker. Chm.) for hard surfacing with
vitr. brick, asphalt macadam, or other
suitable material, including curbing, each
of the roads or parts ot roads as follows:
(Length given approximate only). Black
Point Rd., 1.25 miles. 15 ft. wide; John
Anderson Highway, 7.1 miles, 15 ft. wide:
Atlantic Boule., 1.8 miles, 20 ft. wide and
2.4 miles 15 ft. wide; National Highway.
14.3 miles. 16 ft. wide; Kings Rd.. 7.4

miles. 15 ft. wide: Lem Turner Rd.. 3.6
miles and 2594 ft. respectively. 15 ft.

wide; Main St., 1.4 miles. 20 ft. wide;
Evergreen Ave., from City Limits to Cem-
etery. 20 ft. wide: Talleyrand Ave., from
City Limits to Ostrich Farm, 20 ft. wide.

Tavares, Fla.—Bids desired until -Vpr.

15 by County Comrs. at Tavares (H. H.
Duncan. Clk.l for constructing a system
of roadways requiring approximatelv
1.091.046 lin. ft. roadway. 329.630 cu. yds.
excavation. 1,147,610 sq. vds. pavement.
1554 lbs. deformed steel. 5140 lbs. R. C.
steel. 875 ft. 12 to 24-in. drains. 1552 ft.

pole line to be moved. 57 bridges to be
raised and 301.62 cu. yds. concrete. Bids
desired for the following surfacing for
roads; Sand clay, shell, modified as-
phalt, plain macadam, waterbound ma-
cadam, macadam with "Roc-Mac" binder,
macadam oiled. The J. B. McCrary Co.
Engrs.. 3d Natl. Bank Bldg., Atlanta.
Ga.

Alabama.—Bids desired by County Com-
missioners for constructing State Aid
roads as follows:

I'ntii Slar. 25 at LaFayette. grading
and paving part of Welch and State Line
Rd. Expenditure. $4,616.
Until Apr. 7 at Aniston. grading, drain-

ing and surfacing with macadam or chert
part of Piedmont and Jacksonville Rd.
Ernenditure. $4,616.
Until Apr. 19 at Rockford. grading

draining and surfacing with top soil part
of Rockford and Kellytown Rd. Expendi-
ture. $4,616. W. .=!. Keller. State Engr..
Montgomery.

Lake Charles, La.—Bids desired until
Apr. 6 by E. C. House. Clk. Police Jurv.
for constructing Highways 5 and 7. re-
quiring approximately the following;
Highway No. 5—Oear;,,;^ SO acres; grnh-
bing. BOO suitions: excavation 80,000 cu.
yds.; vitr. pipe. 18 in.. 900 lin. ft. Hieh-
way No. 7—(bearing 25 acres; grubbing,
»00 stations; excavation 48.000 cu. yds ;

• mbankment 5,000 cu. yds.; vitr. pine 18
in., 700 lin. ft.

Columbus, Miss.—^Press reports state
bids received Mar. 22 by Commissioners of
Dist. 2. at Court House. Columbus, for con-
structing approximately 22 miles of road
in said district and adjoining districts
as follows: Military Rd.. 5 miles: Wolf
Rd.. 2 miles': Aberdeen Rd.. 5 miles:
Pickensvllle Rd., 5 miles: Robertson and
Gilmer roads, 5 miles. Bids desired for
a clay and sand foundation with a Nova-
culite surfacing material, which is com-
monly known as luka 'or Tishomingo
gravel. Geo. E. Hauser, Engr., Aber-
deen.

Louisville, Ky.—Bids desired until Mar.
15 by Bd. Pub. Wks. (R. G. McOrath.
Secy.), for paving several alleys.

Bids desired until Mar. 19 by Bd. Pub.
Wks. (R. G. McGrath, Secy.) for paving
portions of BeUeaire. SutclifCe and Onyx
.4ves.. 33d. Kentucky, 36th and several
other streets.

WicklifTe, Ky.—Citizens voted $300,000

bonds for gravel roads in Ballard County.

Barberton, O.—Bids desired until Mar.
22 bv Bd. Control, for furnishing material
and improving Hopocan Ave., requiring
approximately 7552 sq. yds. paving block,
7552 sq. yds. concrete base, 2951 lin. ft.

concrete curb and gutter, etc. O. D.
Everhard, Dir. Pub. Service.

-A-Canton, O.—Later official reports state

bids opened by County Comrs., Feb. 24,

for Navarre-Jutus road improvement, 2.43

miles in length, has been rejected and will

be readvertiscd. Work includes 12,496 cu.

yds. excav., 21,898 sq. yds. bituminous
macadam. Lowest bid. R. C. Roush, Can-
ton, at $24,465, on slag base, slag top
course.
^^Contract was awarded by County

Comrs. (bids opened Feb. 26), for Free-
burg Louisville Road Improvement, 2.448

miles to Wm. H. Voght & Sons Co.. Mas-
sillon. for grout filler concrete curb, con-
crete base form of construction, cost

$48,276.
.All bids opened Feb. 26. by County

Comrs. (C. L. Stoner, Clk.) for Waco-
Mapleton Road. 1,908 miles in length, have
been rejected and new bids will be re-
ceived. Lowest bidder on slag base, stone
top. Harrv V. Moore. Muncie, Ind.. $20,368:
lowest on slag base, slag top, $19,073; work
includes 6,637 cu. yds. excav.. 19,058 sq.

yds. bituminous macadam. W. L. Bender,
Co. Surveyor.

Cincinnati, O.—Plans and specifications
have been approved by County Comrs. for
improvement of Loveland and Madeira
Road: estimated cost, $34,468.
Bids desired until Noon Mar. 15 by

Director Pub. Service (Parke S. John-
son. Secy.) for improving Orland Ave.
from Harrison Ave. to its Southern
terminus by paving with brick.
Bids desired until Apr. 2 by Bd.

County Comrs.. for Spec. 739—Repair ot

Loveland and Maderia Rd. from Subway
at B. & O. R. R. to corporation line of

Loveland, Symmes Township.

Cleveland, O.—^Following are lowest bids

for brick paving opened Mar. 3 by Bd.
Pub. Service (contractors all of Cleve-
land): Roehl Bros., for paving W. 6th

St.. $4,449; W. 49th St., $18,917: Bragdon
Ave., $2,333; W. 45th St.. $21,532; W. 3Sth

St $16,264: Irene Ave., $3,616; Trowbridge
Ave., $22,072; W. 42nd St., $2,798; Fos-
toria Court. $625; Fanta Ave.. $l,ol5:

Newark Court. $1,305; Peona Court.

$1,005: W. 7th PL. $1,320: RIely Bros for

paving Clement Ave., $12,139: E. 67th St

$3,898; Classen Ave., $7,934; aeveland
Paving & Constr. Co.. for paving Collier

Ave., $1,631; Connecticut Ave.. $9.. 47. and
A. M. Pejsa Paving Co., for paving Dawn
Ave.. $1,400; Glade Ave., $1,507. and Den-
nison Ave.. $2,455; Cleveland Trinidad
Paving Co.. for W. 35th St.. $8,261.

Lowest bids also opened Mar. 3 for

paving with dressed block Medina stone,

on 6-in. concrete base. R. P. Burnett, tor

St Clair Ave.. No. 1. at $25,635, and St.

Clair Ave. No. 2, $63,679; Bently Bros.,

for E. 40th St., $29,505, and Cleveland
Trinidad Paving Co.. for Scovill Ave..

$27,474.

Cleveland, O.—Bids desired until Mai,
17 by Commissioner Purchases and Sup-
plies, for grading, draining, curbing ana
paving with brick Browning and Perkins
Ave., E. 131st and E. 152d Sts.. also re-

paving with dressed block Medina stone.

Ontario St.; and with dressed block Me-
dina stone or creosoted wood block, t,.

40th and 24th Sts.

Columbus. O.—Bids desired until Mar.
29 bv County Coranrs. (John Scott, Clk.)

for $156,000 bonds, issued for the pur-
pose of improving roads as follows:

Doherty Rd.: Souder Rd.: Norwich Town-
ship Central Rd.; Clarke Rd.

kitemt maritd thus givt Iht namit of partiti awarded eontractt.
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-^Tama, la.—Following are unit prices of 6 lowest bids opened Mar. 3 by City
Council for paving from plans of ^Etna Eng. Bureau, of Chicago, 111.—(1) vertical
fiber brick, (2) repressed vitr. brick: (a) Thos. Carey & Sons, (1) and (2) $80,824
(awarded contract on vertical fiber brick; (b) Dearborn Constr. Co., Waterloo, (1)

and (2) $84,819; (c> C. F. Lytte, Des Moines, (1) and (2) $85,444; (d) Wm. Horrlban,
(1) $86,872, (2) $84,467; (e) John A. McGarry & Co., Chicago, 111., (1) $87,254, (2)

$88,549; (f) Suchart & Munson, Clinton, (1) $88,545, (2) $86,325.
•(a) (b) (c) (d) (e) (f)

37,000 sq. yds. vertical fiber brick paving $1.60 $1.70 $1.77 $1.76 $1,765 $1.81

37,000 sq. yds. of repressed vitr. brick paving 1.60 1.70 .. 1.695 1.80 1.75

24,500 lin. ft. concrete curb 43 .42 .39 .395 .38 .39

200 lln. ft. 8 X 4 ft. concrete culvert 12.50 12.50 8.54 10.00 12.00 11.54

40 cu. yds. concrete in headwalls 12.50 9.50 11.55 11.00 11.00 11.50

Tile Pipe Sewer:
440 !in ft 20-in 1.10 1.15 .95 1.25 1.29 1.15

470 Un. ft. 18-in 85 1.00 .80 1.00 1.22 .99

2,405 lin. ft. 12-in 50 .60 .55 .90 .96 .59

600 lin. ft. 9-in *0 .50 .48 .7o .65 .50

11 000 ru vds excav .40 .42 .42 .45 .40 .40

6 storm water inlets 8.50 10.00 15.00 15.00 11.00 15.00

26 catrhbasins 30.00 30.00 28.50 15.00 38.00 35.00

19 manholes 28.00 30.00 31.25 30.00 35.00 33.00

La Grange, O.—Bids desired until Mar.
22 by Trustees of La Grange Township,
La Grange, for macadamizing Sect. 1. Ija

Grange-Carlisle Township Line Rd., 10,823
ft: long, 10 ft. wide.

Mt. Gllead, O.—Bids reported desired
until Mar. 19 by County Comnrs. for im-
proving 2.5 miles Mt. Gilead-Delaware
Rd. C. O. Higgins, Co. Aud.

Nova, O.—Bids reported desired until
Mar. 27 by J. W. Davidson, Clk. Troy
Township, for $26,000 road improvement
bonds.

Ohio.—Bids desired until Apr. 2 at
office of Jas. R. Marker, State Highway
Comr.. Columbus, for improving Sect. I,

Dayton-Troy Rd., Montgomery Co., by
constructing bridges and culverts, grading
roadway and paving with brick. Length
7834 ft. Cost, $33,310.

-A-Painesvllle, O.—Contract awarded by
Martin A. Tuttle, Dir. Dept. Public Serv-
ice, Feb. 24, for furnishing material and
Improving Liberty St., to Gould & May-
bach. 823 E. 150th St., Cleveland, at about
$35,000 Work includes grading, draining,
curbing and paving requiring approxi-
mately 10,832 cu. yds. excavation, 17,428
^q. yds. pavement and 10,822 lin. ft. stone
curb and headers.

^Sandusky, O.—Contract awarded by
Bd. Pub. Service Mar. 1 for furnishing
crushed stone to macadamize and repair
streets during 1915 to Wagner Quarries
Co., of Sandusky.

^Toledo, O.—Contract for paving Clover
St., awarded to Modern Constr. Co., Fre-
mont, at $23,429.
Bids desired until Mar. 30 by County

Conirs . for furnishing and delivering
all macadam and other materials required
in the repair of all improved roads and
parts of roads, mentioned in County Sur-
veyor's report of Jan. 28, 1915.

Troy, O.—Bids desired by Henry J. Beck,
Dir. Pub. Service until Mar. 17 for im-
provement of Simpson St., to include:
6964 sq. yds. brick pav. ; 2502 hn. ft.

cement curb: 516 lin. ft. header curb;
1510 lin. ft. 24-in. sewer; 354 lin. ft. 20-ln.;
1164 lin. ft. 18-in.; 450 lin. ft. 15-in.; 1008
lin. ft. 12-in.; 38 c.-i. inlets set complete;
7 manholes complete; estimated cost $18,-
176: also for improvement of Crawford
St. to consist of 2215 sq. yds. brick pav.;
934 lin. ft. cement curb, and 223 lln. ft.

header curb; cost $4,445.

Warren, O.—Geo. T. Hecklinger, City
Aud.. writes that a large amount of pav-
ing work contemplated this summer. At
present time it is proposed to pave Nile
Ave. and W. Market St. with brick, stone
and cement curb, concrete and slag foun-
dation.

Youngstovifn, O.—Bids desired until
Mar. 15 by Comrs. Road Dist. No. 1
Frank Agnew, Secy.) for paving, with
waterbound slag macadam. West Rd..
Boardman Township, a distance of 8493
ft.

Flint, Mich.—Contract awarded Feb.
23 for asphalt plant to Hetherington &
Berner, Indianapolis. Ind., at $9,245. D.
E. Newcombe, City Clk.

Freeport, III.—City Council reported to
be considering some new paving work.
C. S. Hepner. City Engr.

Mollne, III.—Bids desired until March
17 by Bd. Local Improv. (Lyle Payton,
Secy.) for paving 15th Ave. and 4th St.
Pavement Dist., requiring 37,610 sq. yds.
brick pavement, with concrete base and
asiphalt filler and 26,703 ft. concrete curb,
and improving 8th St., 936 sq. yds. con-
crete pavement and 540 ft. concrete curb.

Fond dii Lac, Wis.—Bids desired until
Mar. 17 by Bd. Pub. Wks. (.T. S. McCul-
lough, Chmn). for paving with reinforced
concrete, together with a Portland cement
combined curb and gutter, Johnson and
Superior Sts., Western and Cottage
Aves.

4rJeffer8on, Wig.—Contract was award-
ed Feb. 20 by Bd. Pub. Wks. to L. A.
Larsen of Cshkosh for paving Main, Mil-
waukee. iRt and Dodge Sts., with brick
and concrete.

Mount Horeb, Wl».—Contract for pav-
ing In Mount Horeb (bids opened by W.
H, Sommers, County Highway Comr.,
March 3) has been awarded to N. Qulnn,
of Madison, as follows: 19,300 sq. yds.
concrete pavement, one course, 96 ct«.

;

7,452 lln. ft. curb and gutter, 38 cts. : total,
$21,359. Pavement Is 7 In. average thick

and expansion joints are Baker steel plates
with asphaltic felt between (V4 in. thick).
About one-third of pavement is reinforced
with A. S. & W. Co. No. 26 in. mesh.
County will furnish the cement.

New London, Wis.—Bids reported de-
sired until Mar. 16 for constructing 1%
miles road leading into the city. Approx-
imate cost, $14,000. C. J. Thompson, City
Clk.

Oshkosh, Wis.—^Bids reported desired
until Mar. 16 by Bd. Pub. Wks., for grad-
ing, curbing and paving portions of
various streets.

Sparta, Wis.—Bids reported desired until
Mar. 17 by E. G. Kowitz, Chmn. Street
Com., for 4333 sq. yds. brick paving.

Wisconsin.—Plans are being prepared
and are practically ready for the following
improvements under State Aid Law of
Wisconsin (A. R. Hirst, State Highway
Engr., Madison):
Wood County, Village of Nekoosa, pav-

ing Prospect Ave. with 15 ft. concrete, ap-
proximately 5650 sq. yds., estimated at
about $7,080. Address L. Araundson,
County Highway Comr., Grand Rapids,
Wis.
Jackson County, City of Black River

Falls, paving Main St. and Melrose Road
with concrete. 4480 lin. ft. curb, and ap-
proximately 9300 sq. yds. paving; esti-
mated cost about $13,000. Address County
Highway Comr. or City Clerk, both lo-
cated at Black River Falls.
Walworth County, City of Delevan, pav-

ing five principal streets and some alleys,
quantities for which are as follows: 1,662
.sq. yds. brick on concrete foundation.
14,700 sq. yds. reinforced concrete pave-
ment, 3,788 sq. yds. plain concrete pave-
ment. 4,323 lin. ft. curb., 910 alleys (type
not specified) ; total cost about $25,000.
Bids desired by the City Clerk, at Dela-
van, or County Highway Comr. H. J.
Peters, Elkhorn. Wis.

St. Paul, Minn.—The Council on Mar. 2
ordered Ihe following paving: Creosoted
wood blocks Selby Ave., from Victoria
St. to Fairview Ave., cost $87,095; Mar-
shall Ave., from Snelling to Cretin Ave.,
with blocks and brick the rest of the way
to the river; cost $142,003; Fairview, from
Selby to Marshall Ave., blocks, to cost
$4,328. Present roadway's width will be
retained.
Bids reported desired until Mar. 15 by

August flohenstein. Purchasing Agent,
for grading and improving various
streets; also separate bids for approxi-
mately 1000 tons limestone dust, 1000
tons 3.8-ln. binder stone, 41 cars crushed
granite, 13,000 cu. yds. 1%-in. crushed
rock, 3000 cu. yds. asphalt sand, 4000 cu.
yds. screened sand.

Concordia. Kan.—Geo. C. Gilbert, Co.
Clk., writes bids are desired until Mar.
24 for constructing 5 reinforced concrete
bridges.

Holton, Kan.—Bids were opened Feb. 26,
by City Council, for paving improvements
including about 12,950 sq. yds. paving on
5-in. concrete base, and 4,000 lin. ft. com-
bined curb and gutter, from plans of Wor-
ley & Black, of Kansas City, Mo., and
following are lowest bids received: El-
liott & Vance, of Par.sons, with block,
$1.97; total. $31,713; and same contractors
with vit. fiber. $1.79; total, $29,382: for
asphaltic pavement. Jas. Stanton, Leaven-
worth, bid $1,48 per sq. yd. and his total,
$24,726; 10 cts. extra to be added for Ber-
mudez or Trinidad asphalt: J. R. Ramsey.
Lawrence, Kan., $1.45, total, $25,460:
Watts & Amerman. Concordia. $1.48 per
sq. yd., total, $25,260; add 6 cts. per sq.
yd. for Bermudcz or Tvinldad asphalt.

Sheridan, Ark.—Comrs. of Grant Coun
'y at Sheridan. con.sidering construction
of about 35 miles of macadam and gravel
road. Engineer, MaJ. Parks, of Pine
Bluff.

Gainesville, Tex.—About $50,000 road
bonds have been sold by Cooke County
Comrs.

Terrell, Tex.—Bids desired until Mar.
23 by J. Truehart, City Secy., for improv-
ing N. Rockwell Ave., from Moore Ave.
to Howard St. Bids desired on creosote
wooden block, brick pavement, rock as-
phalt, gravel, bitulithic and entirely
graveled roadway; curb and gutter.

Anacortes, Wash.—Contracts are about
to be let by City Council for grading, con-
structing gutt'^rs and concrete sidewalks,
etc., in Ixical Improvement Dist. No. 109;
cost about $22,558.

Colvllle, Wash.—Rich. B. Thomas,
County Engr., writes that the only pav-
ing in prospect this summer is about 2'A
miles of the Springdale-Hunter Highway,
to be 20 ft. road bed, the cuts to be 24
ft. wide at grade, allowing for 2-ft. side
ditches; surfacing to be crushed rock and
gravel; work includes approximately 16,-
550 cu. yds. excav., of which 830 cu. yds.
are sohd rock and 1935 cu. yds. loose rock.
Approximate cost, $9,000.

Davenport, Wash.—Following are 4
lowest bids opened Mar. 2 by County
Comrs. for constructing 12.53 miles spread
gravel macadam road: Jacobsen-Bade
Co., Portland, Ore., $42,534; Spokane As-
phalt Macadam Paving Co., Spokane,
$44,243; A. H. Zane & Co., North Yakima,
$45,424; H. L. Wilson & Co., Walla Walla,
$45,424. Guy G. Harvey, Co. Engr.

Ephrata, Wash.—Bids desired by C.
T. Sanders, Co. Aud., until Apr. 5 for
constructing about 2 miles of water
bound macadam, for permanent highway
No. 5. E. H. Stradling, Co. Engr.

Seattle, Wash.—Bids reported desired
until Mar. 29, by County Comrs. (Byron
Phelps, Clk.), for constructing Auburn-
Enumclaw Rd., about 20 miles long, and
Renton-Issaquah Rd., about 10 miles long.
Total probable cost, $155,000.
Bd. Pub. Wks. has voted to pave 19th

St. at cost of $23,100.

South Bend, Wash.—County Comnrs.
will probably be ready to receive bids
latter part of March for constructing
Permanent Highway No. 1, "A," consist-
ing ot 1% miles of grading, bridging and
water-bound macadam surfacing. Chas.
B. Nims, Co. Engr.

Spokane, Wash.—Bids desired until
Mar. 25 by the City Council for grading,
curbing and paving Hamilton and Flske
Sts. F. K. McBroom, Comr. Pub. Wks.
Contract is about to be let by City

Comn. for constructing Spokane-Hilliard
Arterial Highway.

Contract is about to be let lay Bd. Pub.
Wks. for constructing concrete walks on
W. 63d St., paving 30th Ave. South, and in
Block 59 Denny's Addition.

Washington.—State Legislature has ap-
propriated $2,152,288 and reappropriated
$153,640 for construction and maintenance
of state highways, and $4,000,000 for con-
struction and maintenance of other per-
manent highways. These amounts will
be expended during the next two years,
beginning Apr. 1. In addition there will

be expended about $4,000,000 from county
funds for roads and bridges. The above
does not include any expenditures that
may be made within limits of incor-
porated cities and towns. Address Ar-
thur W. Dean, Ch. Engr. State Highway
Comn., Olympia, Wash.
The State Highway Comn. announces

following are first roads to be con-
structed this year: Grading, graveling
tucna in Adams County, graveling 2-mile
road near Wheeler and extension of road
north from Ephrata, in Grant County, and
in Kittitas County, Sunset Highway from
Easton to Cle Elum, including 200 ft.

span over Yakima River and 100 ft. span
over Cle Elum River; in Pend d'Oreille

County one mile road at lone and Usk,
and 2 mile at Newportin, Yakima County,
2 mile waterbound macadam 10 miles
north from North Yakima, and 4 mile of
road west of Toppenish.

North Bend, Ore.—Bids reported desired
until Mar. 23 for paving Sherman Ave. and
Washington St. Bids desired for bitu-
lithic. rock asphalt, sheet asphalt and
asphaltic concrete. Address City Engl-
eer.

Oregon.—Bids desired until Mar. 17 by
State Hishway Comn., Salem, (H. L.
Bowlby. Engr.) for constructing Mitchell
Point, Section of Columbia Highway,
Hood River County.

Bakersfleld, Cal.—Bids desired by Bd.
Superv. at Bakersfield until Mar. 22 for
grading, paving, constructing of culverts,

etc., on Div. 8, Sect. 1, Marlcopa-Old
River Road, a distance of about 8.8 miles.
I. L. Miller, Clk.

Long Beach. Cal.-—Bids reported desired
until Mar. 17 by Bd. Pub. Wks., for grad-
ing and paving with hydraulic cement and
broken stone concrete base asphalt wear-
ing surface, American Ave., 7th, 8th, 9th
.and various other streets; also separate
bids for cement concrete curbs and ce-
ment sidewalks on Anaheim St. and
Alamitos Ave. Harry B. Riley, City Clk.

Manhattan Beach, Cal.—Bids desired
until 7.30 p. m.. Mar. 17. by L Price,
City Clk., for improving 15th St. and 3

alleys, including approximately 66,698 sq.
ft. paving with concrete base and oil and
screenings top. 11,071 sq. ft. sidewalk.
1191 lin. ft. concrete curb, etc.

-A-San Francisco, Cal.^Contract for pav-
ing Portol.a Drive, awarded bv Bd. Public
Works to Hiram G. Vaughan, at $46,200.

Ottawa, Ont,—It is proposed to pave
Ossington Ave. with Rocmac. F. C. Ask-
with. City Engr.

Medicine Hat, Alta.—R. B. Pyper, Act-
ing City Engr., writes no bids were
opened Feb. 25 for paving Flndlay Bridge
over Saskatchewan River. These in-
quiries were only In the nature of a
preliminary study of problem to obtain
approximate prices on different kinds of
paving.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographically

Yonkers, N. Y.—Bids are desired by
Michael Walsh, Secy. Bid. Contract and
Supply until Mar. 15 for the construction
of the proposed Incinerator plant; prob-
able cost $100,000. D. F. Fulton City
Eng.

Trenton, N. J.—The City Commission
rejected bids Feb. 26 to dispose of city
garbage.

Norfolk, Va.—Bids desired until Mar. 30
by Bureau Supplies and Accounts, Navy
Dept., Washington, D. C, for Sch. 7988

—

Garbage incinerator for Navy Yard, Nor-
folk.

Portland, Ore.—It Is reported that steps
are to be taken immediately toward dis-
posal of $200,000 bonds voted at last elec-
tion for construction of a municipal garb-
age incinerator; it will probably be of
reinforced concrete.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Hydroelectric—Westfleld, Mass.—About
600-np hydroelectric development pro-
posed in connection with new storage
reservoir. J. L. Hyde, Town Engr.

River Improvement—Buffalo, N. Y.

—

Bd. of Aldermen has voted to issue $130,-
000 bonds for river improvement.

Dock—Dunkirk, N. Y.—W. H. Shelton,
City E>ngr., writes that bids desired
about Apr. 15 for the purchase of bonds
to be used for proposed public dock. The
intercepting sewer may not be con-
structed this year.

Dredging—Port Chester, N. Y.—Bids
were opened Feb. 23 by Col. W. M. Black,
Corps Engrs., U. S. A., New York, for
dredging in Port Chester Harbor and
contract has been divided between John
A. Seely, of 30 Church St.. New York,
at $8,000, and Morris & Cumings Dredg-
ing Co., New York, $18,000.

Beach Protection—Cape May, N. J.

—

Bids desired until Mar. 22 by Thos. W.
Millet, City Recorder, for renewal, repair
and additions to boardwalk, beach drive
and bulkhead, affording additional pro-
tection to beach front, advertised in En-
gineering Record. Approximate quanti-
ties: 5000 piles, 11,000 tons of fill and
2000 cu. yds. of foreign gravel. L. C.
Ashburn, Acting Chmn. Com. of Streets
& Highways; L. E. Miller, Jr., City Engr

Dike, Sluice Gates, Etc.—Elizabeth, N.
J.—Bids desired until Mar. 18 by Union
County Mosquito Extermination Comn.,
25 Rahway Ave., Elizabeth, for construct-
ing a mile or more of dike on the Eliza-
beth Meadows; also constructing sluice
gates or tide gates and spillways on said
meadows.

Power House, etc., at Dam—Pittsburgh,
Pa.—Bids desired until Apr. 5 by Capt.
Harold C. Fiske, Corps. Engrs., U. S. A.,
Pittsburgh, Pa., for building a fireproof
power house, furnishing and installing
one 115 hp. and one 15 hp. boiler, one
steam-driven air compressor and 2 air re-
ceivers, piping and accessories and fur-
nishing one feed water heater, one feed
water pump and one service water pump
at Dam. No. 10. Ohio River, advertised
in Engineering Record.

Fish Wharves—Washington, D. C.

—

Contract awarded Feb. 11. by Comrs. D.
C. for constructing wharves to Geo. D.
Murray. Inc.. Norfolk. Va., cost about
$21,000.

Rivers and Harbors—Washington, D.
C.—Congress has finally passed the River
and Harbor Bill, which provides for a
lump sum appropriation of $25,000,000.

Cotton Compress—Jacksonville, Fla.

—

See "Industrial Plants."

Wharves — Jacksonville, Fla. — Local
press reports state bids desired until
Mar. 22 by Bd. Port Comrs. (F. Bruce,
Cli. Engr.), for constructing timber mar-
ginal wharves at Municipal Terminal
Docks, requiring about 110,000 sq. ft.
work. Amount available $25,000.

Drainage Canal—Gonzales, La.—Con-
tract reported awarded by Comrs. of the
I^ew River Drainage Dist., at Gonzales,
for digging drainage canal, to the D. B.
Gore Co.. of Shreveport, at about 6.75
cts. per yard. Including 15 per cent com-
mission and cost of equipment. Canal
IQ be approximately 27 miles long and 65
ft. wide.

Steel Gates for Locks—Nashville, Tenn.—Bids desired until Apr. 12 by Maj. H.
Burgess. Corps Engrs, U. S. A., Nashville,
for construction and erection of steel
gates for Locks B and C, Cumberland
River, advertised in Engineering Record.

Dredging—Alpha, O.—Bids desired until
Mar. 18 by County Comrs. at Xenia (Geo.
W. Kendall. Clk.) for excavation of 144,-
183 cu. yds. earth, all of which is designed
as fioating dredge work, except aoout
1.040 cu. yds., which is designed as team
work. The work is located at Alpha Sta-
tion, 12 miles east of Dayton. The work
consists of deepening, widening and
straightening a stream called Beaver
Creek.

iritems marked thus give the names of parlies awarded contracts.
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*Orali>—Watkervllle, Mich. — Contract
•warded Mar. 4. tor oonstructlnK Bm.yvt
Drain, comalnlng S>0.(HM> cu. yda. to Hush
Wootanan. of Sandusky. Mich., at tlS.000.
Orley A. Rhode*. Grant. County Drain
Comr. tor Neuayso County.

Plar—Chicago. III.—S«« "PuUtc Bulld-
insB and Schools."

Pumping Plant-Oquawaka, III.—Bids
icportcd desired until Mar. 20 by County
Urainase Dist. No. 1 (R B. Parsons.
Secy.. First State Bank) tor constructing
a complete oil or sas driven pumping
piant. tncludlnc machinery tor said
plant. Two dupUeate unit pumps direct-
oonnected with oU or gas engines, bav-
Ibc a eomhtned capacity of not less tban
IC<M gats, per min. against a maximum
static pumping head of IC ft. complete
with auction and discharge piping, etc.

APumplng Station for Drainage Work

—

Quincy, lll.^>>ntract has been awarded
by South Quincy Drainaxe and Levee
DisL. to Farrar Pump A Machinery Co..
Granite Bldg., St. Ix>uls, Mo., tor an elec-
tric pumping station, at $!3,040.

Ondi—Mankato, Minn.—Bids reported
flsali ml until March 2S by County Comrs.
for couatructing County Ditch No. 3S.

Probable cost 121.000. C U. Kennedy,
Oo. And.

Irrigation—Belle Fourche, 8. D.—The
&arlnc Creek Valley Irrigation Co. (F. C.
Masruder, Engr. » contemplates building
the Spring Creek irrigation Project to
irrigate about 11.000 acres of land in
Sprinc Creek Valley. A permit to ap-
propriate too cu. ft. per sec has been
aaked for. The proposed dam will be 8S
ft. high and IIM ft. tons on top, to be
ooastructed of earth, concrete, stone and
at—I Capacity of reservoir when fllled.

ia,*M acre ft.: total lenrth ot canal. 40
miles: estimated cost, 1400,000.

'AChannels for Drainage Work—Edina,
Mo.—Contract awarded l-eb. 18 by Super-

's of Fteblus River Drainage Dist.. at
J of F. B. McCullough, Edina, for con-

structing channels tor Fablus River
Drainage Dist., No. 3. Scotland, Knox.
I'Urk and Lewis Counties, to H. K. Jolm-
son, of Kohoko, Mo., at S.3 cts. per cu.
yd. Work includes about 500,000 cu. yds.
of channel excav. Engineers. Harman
En«. Co.. 144 Fredonla Ave., Peoria.

ADralnage—Bay City, Tex.—Contract
awarded Mar. C. by County Drainage
Dlat. No. 5, to J. P. Arpin Dredging Co.,
Houston, for constructing drainage sys-
tem aa follows: 2&&,24« cu. yds. ditch
ezear., 14.$S cts.: 400 cu. yds. excav. for
cahrerts. ti cts.: <00 ft. place and haul
corrugated culverts. 20 cts.: 400 cu. yds.
replsring dirt. 25 cts. ; fencing per 100 ft.

for moving ana rebuilding. 75 cts.: total
$41. 12*. Howard Kenyon, Houston, bid for
this work |42,I<a.

Dock— Hoqulam, Wash. — Frank H.
Utmb, Pres. Gray's Harlwr Port Comn.,
writes that bids will probably be received
the latter part ot March for proposed
dock. It will be ISO X 1250 ft., and cost
about $75,000. Engineer, E. G. Hunt, of
Aberdeen.

^Irrigation—North Yakima, Wash.—
Bids were opened by County Comrs.,
Feb 2(, for constructing 21 miles open
ditches for irrigation system In Dist. No.
3. Schedules 1 and 2, and awarded a«
follows: (J. O. Greenway, Drainage
Eagr., Sunnyslde):
'^'Schedule 1 awarded to Carlson Chln-

dahl Co., Femwell Bldg., Spokane, as fol-

lows: <a( for payment in cash, (b) pay-
ment to be made In bonds: 513.£78 cu.
yda. excav., (a) 11.5 cu.: <b) 12 cu.: 29
pile bridges. »7.1S M ft., (a) $30. (b)
hlM: a« piles 24.(5 M ft.. <a) $20, (b)
$21: driving piles, ea., fa) $4.80. (b) $5.05:
farm bridges, 104.ai0 M ft., (a) $30. (b)
$31.60: Snipes Mt. Culvert (lump sum),
(a) $M0, <b> $300: (.3 M ft. waste water
inlets, <a) $30, (b) $31.50: toUl (a) $70,941,
lb) $74.0<(.
^Schedule 2 awarded to Mitchell Bros..

Spokane, as follows: (a) for payment in
cash, <b) payment to be made in bonds:
Pipe. 1413 ft. W-m., (a) $1.25. (b) $1.30;

5U ft. I5-ln., (a) 85 cU., (b) 90 cU.:
5019 ft. 12-ln., (a) 70 cU., (b) 73 cU.:
11,051 ft. lO-ln.. (a) 00 cu., (b) 62 CU.:
'<0,049 ft. 8-ln., (a) 50 cu., (b) 53 cU.:
3.(19 ft. (-In., (a) 40 cU., (b) 42 cU.: 8

outlet structures. 2.312 M ft., (a) $45. (b>
(47.50: IS manholes. 4 angle boxes, 10 M
ft., (a) $50, (b> $62.50: 10 surface inlets,

(a) it. (b) $8.10: 1( 8-tn. irrigation inleU,
<a) $14.35. (b> $15: 8 10-in. Irrigation in-

leU, (a) $15, (b) $15.75: 8 12-in. Irrigation
inleU, (a)) $16, (b) $16.80: gravel In place
per cu. yd., (a) $1.50, rb) $1.50: cradles in

place per M ft., (a) $40. (b) $40; total,

(a) $20,014, (b) $20,915.

Dykss—South Bend, Wash,—^Blds re-
ported desired until Mar. 30 by Commis-
sioners of DIklne Dist. No. 2, South Bend,
(H. A. Bibbs, Engr.). tor constructing a
system ot dykes.

Irrigation—Echo, Ore.—It Is reported
that Asa B. Thomson, director ot the
Teel Irrigation DlsL, will receive bids
for reclamation of 19,000 acres ot fertile

land near Echo, to coat approximately
MOO.OOO: water to be taken from Camtix
Creek.

.^Wharf- Richmond, Cal.—Bids were
opened Mar. 1 tor constructing reinforced
concrete wharf No. 1. from plans of P. A.
fiaviland. ot Haviland & Tibbetts, Alaska
Commercial Bldg., San Francisco, and

contract lias been awarded to Healy-TilJ-

bliu Constr. Co., San Francisco. Their
bid in detail Is as follows: __ .

Dredged Channel for Rock Fill.... $4,000

(0.000 tons Rock Embankment 46

Substructure

:

47,900 lln. ft. Reinforced Concrete
Piles »l-20

Alternate Socket Piles:
19,000 lin. ft. Reinf. Cone. Section 1.95

•9.500 lin. ft. Timber 26

6.900 lin. tt. Timber Piles 2»

Superstructure (lump sum). .$121,539
Total 212,344
Alternate Total 199,280

'i^lrrlgatlon—Payson City, Utah.—Con-
tract awarded by U. S. Reclamation Serv-
ice to the Reynolds-Ely Constr. Co., of
Springviile, Utah, for construction ot
Schedule 4 ot Highline Canal, Strawberry
Vallev project, near Payson City, at $82,-

625 (bids opened by V. S. Reclamation
Service at Provo, Feb. 3). For unit prices
see Engineering Record of Feb. 20.

ELECTRIC RAILWAYS.
Items Arranged Geographically

-ABrooklyn, N. Y.—The Public Service
Comn. for the First Dist. New York has
approved recommendation of the New
York Municipal Ry. Cor. that contract
tor constructing 7 stations on the Fulton
St. Elevated R. R. in Brooklyn be award-
ed to John Thatcher & Son, 60 Park Ave.,
Brooklyn, at $258,664. The contractor
is to build the stations in connection
with the third tracking ot the Fulton St.
line between Nostrand Ave. and Sackman
St.
The Public Service Comn. for the

First Dist. has approved recommendation
ot New York Municipal Ry. Cor. to award
contract for supplying steel for Sect. 2

ot third tracking of Broadway elevated
railroad in Brooklyn, from Myrtle Ave.
to Aberdeen St., to Lewis F. Shoemaker
& Co., 45 Bway., New York, at $37.20 per
ton: total cost, $279,000.
The Public Service Comn. on Mar. 9

approved award of contract for con-
struction ot first section of the Brooklyn
Rapid Transit elevated extension on
Jamaica Ave. from Crescent St. to Myrtle
Ave., to Post & McCord, Inc., 101 Park
Ave., New York, at $734,640. The road
will be two tracked for 3^ miles.

Brooklyn, N. Y.—See "Electric Rail-
ways."

Hazleton, Pa.—Wllkesbarre & Hazleton
Ry. Co. contemplates spending about
$600,000 for double-tracking entire sys-
tem.

Durham, N. C.—Lamance, Durham &
Orange Ry. & Electric Co. incorporated
to construct 49-mile electric railway from
Osslpee to Durham. Junius Harden, Bur-
lington, said to be Interested.

Louisville, Ky.—Bids desired until Mar.
16 by Bd. Pub. Wks. (Roger (J. McGrath,
Secy.) for franchise to construct and
operate an electric railway on 27th and
Madison SU. for a period of 20 yrs.

FIndlay, O.—Toledo, Bowling Green
Southern Traction Co. contempates
spending about $116,000 on Improvements
to iU line in FIndlay.

Hamilton, O.—Rlchwood Hamilton
Traction Co. Incorporated to construct
in electric railway between Richwood
and Hamilton. Capital $10,000. Eugene
Purtelle said to be Interested.

Toronto, Ont.—About 98 miles track is

to be constructed by Hydro Electric
Power Co.

RAILROADS.
Itemi Arranged Geographically

Reading, Pa.—In a report to Council.
E. B. Ulrich. City Engr., and E. L. Nueb-
llnK, Water Engr., outline their plans tor
elimination of Reading Ry. grade cross-
ings along 7th St. Four subways are sug-
gested at Penn, Cherry, Franklin and
(•hestnut Sts.

West Palm Beach, Fla.-rContract re-
ported awarded by the Palm Beach &
Everglades R. R. Co., to Everglades
Constr. Co., tor steam railway from
West Palm Beach to Lake Hicpochee.

Cincinnati, O.—The City's portion of
the cost ot eliminating about 27 grade
crossings over the C H. and D. will ap-
proximate $2,000,000. according to' a re-
port submitted to Council by City Engi-
neer Krug.

Chicago, III.—0>ntract has been award-
ed by the Pennsylvania Co. to P. T. Clifford
tt Son, of Valparaiso, Ind.. tor grading
property lying between 12th and Polk
SU.. west of Chicago River at Chicago.
This is the first contract to be let in con-
nection with the vast terminal improve-
ments of the Pennsylvania (.'ompany at
this point. The depression of the prop-
erty over the territory mentioned will
amount to about 6 ft.

PUBLIC BUILDINGS AND
SCHOOLS.

Itemt Arranged Geographically

Athol, Mass.—Contract tor erecting
2 wings to high school awarded to Leland
B. Taylor, Athol, at about $55,000.

Swansea. IVIass.—M. O. Wood, Town
Clk wrUes that the proposed high school

will not be erected until the Spring ot

1916. No plans yet prepared.

Bristol, Conn.—Bids reported desif«d "n-

tll Mar. 15 by Newell Jennings, 195 Main
St.. for erecting a 2-8tory, 116 x 124 »••

school on Maple St. for Dist. No. 1. Prob-

able cost $85,000. Waiter P. Crabtree,

-Vrcht., 272 Main St., New Britain.

Hamden, Conn. - Bids desired until

Mar. 2.-1 l)V Almon J. Deane, Secy. Com.

on School Bldgs. for erecting a school on

Putnam Ave., village of Whltneyvllle,

town of Hamden. including heating,

plumbing, etc. Loth & Doolittle Archts.,

First Natl. Bank Bldg., New Haven.

Hamden, Conn.—Plans being prepared

tor a school to be erected In Whltney-
vllle for the town of Hamden, and to

cost $36,000. Saml. Flight, Chmn. Bldg.

Com.

Waterbury, Conn.—Plans have been
prepared by Louis H. Walsh, ot Water-
bury, for erection of a parochial school

for St. Margaret's Congregation; cost

$40,000. Bids wanted at once on masonry
and carpenter work. Heating, plumbing,
electric work and painting later.

The House has passed a bill authoriz-

ing $200,000 bond Issue tor elementary
school also a $225,000 bond issue for erect-

ing high school in Waterbury.

Albany, N. Y.—Bids desired until Mar.
15 bv Bd. Contract and Supply (Isidore

Wachsman, Secy.), for constructing a mu-
sic pavilion in Swinburne Park. Bide
desired for general construction, includ-

ing masonry, structural steel, carpentry,
roofing, plumbing, electric wiring and
fl.Ntures.

Bayside, L. I.. N. Y.—Contract
awarded by C. B. J. Snyder, Supt.

.School Bldgs., New York (on bids 'opened
Mar. 8) to Frank J, Pelgenhauer Co.,

Inc., 4 Court Sq., Brooklyn, for erecting
School 41 at Crocheron and Franklin
Aves.. Bayside, at J81,S79. Contract for

plumbing and drainage of same to John
J. Kenny Co.. at $6,545.

Clayvllie, N. Y.—Bids reported desired
until Mar. 16 by J. B. Polly, Clk. Bd.
Educ. School Dist. No. 4, town of Paris,

for masonry, structural steel, carpen-
try, sheet metal work, plumbing, heat-
ing and ventilating, electric wiring and
sewage disposal, etc., for new school in

said district. Walter G. Frank, Archt.,
Clarendon Bldg , Utica.

Delhi N. Y.—Bids desired until Mar.
26 by Wm. H. Maynard, Pres. Bd. Con-
trol, State School of Agriculture and Do-
mestic Science, Delhi, for erecting a dairy
building, including heating, plumbing,
etc., advertised in Engineering Record.
Lewis F. Pilcher, State Archt., Albany.

Kings Park, N. Y.—Bids desired until
Mar. 18 by State Hospital Comn., Albany
(E. S. Elwood, Secy.), for additional
accommodations for chronic patients, con-
struction, heating, plumbing and drainage
an(l electric work at Kings Park State
Hospital, Kings Park. Lewis F. Pilcher,
State Archt., Albany,

Nevw Rochelle, N. Y.—Bids reported de-
sired until Mar. 15 by Edw. F. Stevens,
9 Park St., Boston, Mass. and Butler &
Rodman, 16 E. 23d St., New York City,
Assoc, Archts., for additions and altera-
tions to service building and power house
for New Rochelle Hospital Association,
Gulon PI.. New Rochelle.

New York, N, Y.—Sub-bids desired by
John J. Hearn Constr. Co., 69 W. 46th
Street, on brick, concrete, steel granite;
sandstone or concrete stone: plumbing
bronze work, on the 6 superstructures for
buildings at Kenslco reservoir; (bids
opened by Water Bd., N. Y. City, Mar.
23).
Reported additional ground has been

purchased In East 78th St., on which the
Finch School for Girls (Mrs. J. G. Cos-
grave, headmaster), 61 East 77th St., in-
tends erecting a lO-story addition accord-
ing to plans by Harde & Short, 3 W. 29th
St.

Randalls Island, N. Y.—Bids desired un-
til Mar. 18 by Dept. Pub. Charities, New
York City (John A. Kingsbury. Comr.),
for furnishing material and erecting fire-
proof balconies and awnings for the Re-
ception Hospital, Randalls Island. Se-
curity $6,000.

Rochester, N. Y.—Bids desired until
Mar. 25 by Bd. Educ. (J. S. Mullan, Secy.)
for erecting an .aoiiiion to Whitney
School, Orange and Saxton Sts, Edwin
S. Gordon, Archt., Bd. Educ,

Mlllvllle, N. J.—Reported bids desired
by Bd. Educ. for erecting 2-story and
basement 120 x 166 ft. brick and stone
school to cost $70,000. Arnold Moses,
136 S. 4th St., Philadelphia, Pa., Archt.

Newark, N. J.—State Senate has passed
a bill authorizing this city to erect a
memorial building in conjunction with the
proposed celebration of the city's 250th
anniversary next year.

Woodbury, N. J.—Reported bids de-
sired by Bd. Educ. for erecting 2-story
brick school. Chas. R. Peddle. Archt.
136 S. 4th St., Philadelphia.

Canton, Pa.—Plans being prepared by
J. Mills Piatt. Cutter Bldg., Rochester,
N. Y., for high school: cost reported to
be $28,000.

Carnegie, Pa.—Erection of Municipal
Hall, costing $30,000 contemplated.

Coatesvllle, Pa.—Bids desired until

Mar. 22 by Bd. Educ. (Dr. H. E. Wil-
liams, Secy.) for furnishing material and
erecting a high school on Lincoln High-
way: also separately for ventilating,
heating, plumbing, electric light wiring,

etc. Clyde S. Adams, Archt., 1509 Arch
St., Philadelphia.

Harrisburg, Pa.—Reported bids desired
June 1 by School Bd. for erecting school
at 5th and Mahantongo Sts., to cost
$75,000.

Mlddleburg, Pa.—County Comrs. con-
sidering erecting an addition to court
house costing $25,000,

IVIonongahela, Pa,—At recent meeting
of Council resolution was passed to issue
$15,000 bonds—$25,000 for municipal
building and $20,000 for sewer system im-
provements and extensions.

Pittsburgh, Pa.—Plans being prepared
by Geo. S. Orth & Bros., Farmers Bank
Bldg., tor the Homewood Brighton high
school; cost reported to be about $265,-

000.

Reading, Pa.—Bids desired until Mar.
22 by D. K. Hoch, Co. Controller, for
erecting an infirmary for the Berks
County Almshouse.

Rochester, Pa.—Bids desired until Mar.
26 bv Directors of School Dist., Geo. H.
Kai'cher, Secy., 214 W. Washington St..

for erecting a high school at Adams and
Ohio Sts.; also separately for plumbing
and electrical work. U. J. L. Peoples,
.\rcht., Vandergi-ift Bldg.. Pittsburgh.

South Bethlehem, Pa.—Bd. Educ. has
accepted plans tor a high school to cost

$185,000.

West Philadelphia (P. O. Philadel-
phia), Pa.—Contract reported awarded
to Irwin & Leighton, Philadelphia, for

erecting a 3-story and basement hospital

brick, stone, concrete and steel for the
Maternity Hospital ot the Univ. ot Penn-
sylvania. Brockie & Hastings, .\rchts.,

Philadelphia.

Easton, IVId.—(Contract awarded Feb.
20 by Directors Emergency Hospital
(Hampton Howell, Secy.) to W. A. Rich-
man, Moorestown, N. J., at $39,000, tor

erecting a 3-story brick hospital about 100
X 140 ft., from plans ot Guy King & Co..

1513 Walnut St., Philadelphia. Pa. Next 3

lowest bids: .1. J. Robinson Co., Baltimore,
$40,700; Smith Hardican Co., Philadelphia,
$40,967; W. R. Dougherty, Philadelphia,
Pa., $42,889.

RIdgeland, S. C.—Bids desired until

Apr. 6 by County Comrs. (J. E. Gill.

Superv.), tor erecting courthouse and jail

buildings. Wm. \. Edwards, Archt.,
Candler Bldg., Atlanta, Ga.

Conyers, Ga.—Citizens voted in favor
of issuing $30,000 bonds for erecting a
school. Plans completed by W. A. Ed-
wards, Atlanta.

Collinston, La.—Parish School Bd. at
Bastrop has sold $95,000 bonds tor erect-
ing a school here.

New Orleans, La.—Following are four
lowest of bids received and opened Feb.
27 by Bureau ot Yards & Docks, Wash-
ington, D. C, tor making repairs to
buildings at U. S. Naval Station, New
Orleans: G. O. Eure, Hattiesburg, Miss..

$28,659: Newport Contr. & Eng. Co., New-
port News. Va., $29,605: Grohne Contr,
Cc, Joliet, 111., $31,890; Henry Monk,
Pensacola, Fla., $36,624.

Camden, Tenn.—Official reports state
bids will be opened Mar. 29 by W. D.
Cooper, Chmn. Bldg. Com., for erecting a
courthouse. Edw. Dougherty, Archt.,
Candler Bldg., Atlanta, Ga.

Nashville, Tenn.—At recent meeting
citizens voted in favor ot Issuing $625,000
school bonds.

Louisville, Ky.—Contract tor erecting
the Emmet Field School awarded to Geo.
H. Rommel & Co. at $62,744, heating and
ventilating to F. H. Meyer & Co. at

$11 388
Plans tor 2-story brick school on Mar-

ket St. tor St. Patrick's Church com-
pleted; cost $40,000.

Alliance, O.—Following are four lowest
bids received and opened March 1 by
Superv. Archt., Washington, D. C, for

constructing U. S. Post Oflice at Alli-

ance: (a) limestone; (b) sandstone:
W. H. Fissell & Co.. New York, N. Y.

(a) $84,900; Chas. W. Gindele Co., Chi-
cago, 111., (a) $84,000; (b) $84,600; F, F.
Schellenberg & Co., Pittsburgh, Pa., (a)

$82,000; (b) $83,000; E. T. Abbott Constr.

Co., New York (a) $77,500; (b) $77,960;

R. S. Moore, Lafayette, Ind. (b) $86,349.

Cambridge, O.—Bids desired until Mar.
31 bv Bd. Educ. (C. U. Dugan. Clk.) for

erecting 2 grade schools. J. F. Orr, Archt..
Central N:\tionaI Bank Bldg.

Canton. O.—Citizens voted Mar. 2, to

issue $250,000 bonds tor erecting grade
schools Wm. C. Lane, Clk. Bd. of Educ.

Cincinnati, O.—Bids desired until Apr.
12 by Bd Educ. (C. W. Handman, Bus.
Dir., 511 W. Court St.) for furnishing
material and erecting Warsaw School.

Glenwav and Sunset Aves. Bids for labor

and material must be stated separately.

Bids desired as a whole or separate for

the following: Excavations, tooting.

ifltems marked thus give tht names of parties awarded contracts.
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stone masonry; reinforced concrete and
cement work; brick work and hollow tile

portions; cut stone work; ornamental
terra cotta; carpentry; structural and
ornamental steel and iron work; sheet
metal work and roofing; marble and al-
berene work; plumbing and gas fitting;

electrical work; ventilating and heating;
temperature regulation; vacuum cleaner,
etc.

Edinburg (P. O. New Milford), O.

—

Bids desired until Apr. 6 by Bd. Educ,
Edinburg Township, Edinburg (P. B.
Kibler, Clk.. New Milford, R. F. D. 18) for
furnishing material and erecting a 6 or
8-room brick and fireproof school. Kling
& Zenk, Archts., Davis Block, Youngs-
town.

Fostoria, O.—High School bonds
amounting to $150,000 have been sold.

Minerva, O.—A. Dietrich, Clk. Bd. of
Educ. writes that bids are desired until

about Apr. 30, for erecting 3-story brick
and stone fireproof high school 120 x 90

ft., to cost about $50,000. Archts. How-
ard & Merriam, of Columbus.

Plymouth, O.—School Bd. has decided
to erect a school building on the car line.

*Rlttman, O.—Contract awarded by
Bd. of Educ. Mar. 2, for erecting school
to Foraker Bros.. Barberton, at $35,741.

Next 3 lowest bids: E. Converse, Mas-
sillon, $36,991; W. Kreighbaum, Barber-
ton, $38,160; Harbough Constr. Co.,
Akron, $43,900. Architect, National Eng.
Co., Marshall Bldg.. Cleveland.

St. Marys, O.—Bids reported desired
until Mar. 23 by Bd. Educ. (F. D. Aus-
man. Clk.) for erecting an 8-room fire-

proof school and a 4-room composite
school. Marriatt, Allen & Hall, Archts.,
20 E. Broad St., Columbus.

Toledo, O.—The Council has accepted
the offer of the Carnegie Corporation of
New York to erect four branch libraries
here costing $125,000.

Tontogany, O.—Bids desired until Apr.
2 by W. E. Burgoon, Clk. Bd. Educ,
Washington Township, Rural School
Dist., for furnishing material and erect-
a fireproof consolidated high and grade
school. Bids desired as a whole or separ-
ately for construction; ventilating and
heating; plumbing, gas-fitting and sewer-
age. Howard & Merriam, Archts., 8 E.
Broad St.. Columbus. Cost reported at
$40,000.

Hammond, Ind.—Bid desired until
Mar. 17 by Bd. Pub. Wks. (Nicholas
Lauer, Chmn.) for erecting a bath
house, including plumbing, sewering,
steam fitting, electric wiring, etc. J. T.
Hutton & Son, Archt., Hammond Bldg.

Duluth, Minn.—School bonds amount-
ing to $100,000 have been sold.

Chicago, III.—W. O. Johnson, Secy. Har-
bor and Subway Comn., writes that plans
are now being prepared for concert and
dance hall, rest and play rooms, which
will finish construction of recreation part
of pier, and contract for this section of
work will be let in about 6 weeks.
Contract has been awarded by Harbor

and Subway Comn. (W. O. Johnson, Secy.)
for construction of the Terminal Building
on Pier No. 2, Harbor Dist. No. 1, to
John Griffiths & Son., at $129,436. Next 3
lowest bids: John Griffiths & Son Co.,
$129,436: Blome Sinek, $129,820; E. U
Scheidenhelm, $136,400.
W. O. Johnson, Secy. Harbor and Sub-

way Comn., writes bids for recreation end
of pier will be received in about 3 weeks.
The plans for the electrical installation
will be ready about the same time.

Wyocena, Wis.—Bids desired until Mar.
23 at office of County Clerk, Portage,
for erecting a poor house and central
heating plant on farm of Asylum for
Chronic Insane at Wyocena. Allan D.
Conover, Archt., 26 Tenney Blk., Madi-
son.

Ames, la.—Bids desired by A. B. Max-
well, City Clk., until Apr. 5 for erecting
a 2-story brick and stone city hall 73 x
84 ft., to cost $45,000. Archts. Llebbe,
Nourse & Rasmusser, of Des Moines.

Cherokee, la.—Citizens voted In favor
of Issuing $100,000 bonds to erect a high
school.

Fremont,, la.—Citizens of the Inde-
pendent School Dist. voted in favor of
issuing $30,0000 bonds to erect a school.

Graceville, Minn.—Bids desired until
Mar. 20 by the Library Bd., for erecting
a 1-story and basement Carnegie Li-
brary. F. H. Ellerbee, Archt., Endicott
Bldg., St. Paul.

itChanute, Kan.—Contract for erecting
U. S. Post Office awarded to Mayben &
Freuchtel, Gadsden, Ala., at $51,630.

Glrard, Kan.—Contract awarded Mar.
1, for erecting high and 2 ward schools
from plans of J. H. Felt & Co., Kansas
City, Mo., to A. S. McPherson. Arkansas
City. Kan.; Wm. Granthan, Clk. Bd. of
Educ.

WInfleld, Kan.—Bids reported desired
until Mar. 25 by W. Mampe, Archt.,
Beacon Bldg., Wichita, for erecting a
4-8tory and basement, 60x175 ft. college
for St. John's College, Winfleld.

Medina, N. D.—Bids desired March 29
by Wm. F. Stcge. Clk. Guilford School
i»l8t. No. 3, for erecting a 2-8t6ry and

basement brick school, including com-
plete mechanical equipment. Gilbert R.
Horton, Citizens' Natl. Bank Bldg.,
Jamestown, Archt.

Pierre, S. D.—Bids desired until Mar.
30 by Cato Sells^ Comr. Indian Affairs,
Washington, D. C, for furnishing ma-
terial and erecting a brick mess hall at
Pierre Indian School, Pierre. For
further information apply to Superin-
tendent of Indian School, Pierre.

Malta, Mont.—Bids desired until Mar.
20 by I. Murphy, Clk. Bd. Trus., School
Dist. No. 14, for erecting an 8-room
school. Link & Haire, Archts.. Helena.

Miles City, Mont.—Following are low-
est bids opened Feb. 27 by U. S. Superv.
Archt., Washington, D. C, for erecting
Post Office: (a) limestone; (b) sand-
stone; (1) stone faced; (2) brick faced:
Hiram-Lloyd Bldg. & Const. Co., St.
Louis, Mo., (a-1) $92,517; (b-1) $98,517;
(a-2) $85,517; (b-2) $89,517; Gray Constr.
Co., Watertown, S. D. (a-1) $94,177 (a-2)
$89,302; (b-2) $96,487; Wm. O'Neil & Son
Co., Faribault, Minn, (a-1) $94,785; (a-2)
$92,285; Campbell Bldg. Co., of Utah, Salt
Lake City, Utah (a-1) $96,938; Frank L.
Johnson & Co., Duluth, Minn, (b-1) $103,-
946; (b-2) $95,496; Olson & Johnson Co.,
Missoula, Mont, (b-2) $103,885: Sound
Const & Eng. Co, Seattle Wash, (b-1)
$101,693; (b-2) $94,548; John Lauritzen,
Fergus Falls. Minn, (a-2) $91,990.

Hot Springs, Ark.—Bids desired until
Mar. 20 by Constructing Quartermaster,
for constructing hospital corps barracks,
diet kitchen and storehouse at Army and
Navy General Hospital.

Galveston, Tex.—Reported bids about
to be asked by Bd. Educ. for erecting
addition to Ball High School. A. J.
Bellis, Archt.

San Antonio, Tex.—Reported bids de-
sired by Paul Scholz. Bus. Agent, School
Bd. for erecting 8 room building at No.
9 School on Lopez St. and a 4-room build-
ing on Hunstock St.

Worden, Wash.—Bids reported desired
about Mar. 27 by Clerk School Dist. No.
118, for erecting a 2-story, reinforced con-
crete school. Sweat & Diamond, Archt.,
Fernwell Bldg., Spokane.

Auburn. Cal.—Reported bids desired by
Bd. School Trus. for erecting the gram-
mar school for which the citizens recently
voted to issue $40,000 bonds.

Los Angeles, Cal.—Plans being pre-
pared by Norman F. Marsh. Los Angeles,
for a group of high school buildings to
be erected at 38th St. and Hooper Ave.
to cost $200,000.

Reported competitive plans will be re-
ceived until Mar. 18 by Bd. Educ. (Wm.
A. Sheldon, Secy.) for school on 14th St.,
cnst not to exceed $100,000: school on
Manchester Ave., cost $25,000, and on
.Micheltoreno St., cost $25,000.

San Diego, Cal.—John D. Spreckles
has made an offer to the Mayor to erect
a new city hall at Bway. and Front St.
to cost $500,000.

,
Douglas, Ariz.—Reported bida desiredm April for $90,000 school building bonds.

Address Bd. Educ.

Tuba, Ariz.—Bids desired until Apr. 5
by Cato Sells, Comr. Indian Affairs,
Washington, D. C, for erecting an addi-
tion to stone dormitorv. Western Nava-
jo School, Arizona. For further Infor-
mation apply to Walter Runke, Supt.
School, Tuba.

^,^°'^^I'"^- Ont.—Bids desired until
Mr. 20 by W. D. Douglas. Secy., for
erecting an 8-room school, solid brick
with stone trimmings, also separately forsteam heating, plumbing and wiring. An-
gus & Angus, archts., Angus Blk., North
Bay.

British Columbia.—Following appro-
priations made by Legislature at Vlc-
i^.^'^L Court House New Westminster,
$49,000; a grant of $175,000 for improve-
ments at Univ. of British Columbia;
road, bridges, streets and wharves in
Kingsbury, $83,500; Caribo Dist., $123,000;

?^,S.^r^^ ^'^'- W76,000; general bridges,
$500,000.

PRIVATE BUILDINGS.
Items Arranged Geographically

Portland, Me.—Plans being prepared
for an apartment house, probably 10
stories high, which Adam P. Leighton, 21
Exchange St., contemplated erecting at
State and Congress Sts>.

Springfield, Mass.—Plans being prepared
by HoKKson Bros.. New York, for a 10-
story office building to be erected at Har-
rison Ave. and Main St. for the Third
Natl. Bank, cost about $600,000.

Providence, R. I.—Bide reported desired
until Mar. 15 by Geo. F. Newton, Archt.,
6 Beacon St., Boston, Mass., for erecting
a 1-story, r0xl30 ft. edifice for Plymouth
Church.

MIddletown, Conn.—Plans completed by
Mowbray & Ufiinger, New York, for 5
story brick building to be erected on
Main St. for the Central Natl. Bank.
-A-New Britain, Conn.—Contract for

erecting theatre on Main St. for Mr. Isa-
dore and Rebecca Simons awarded to
Thos. W. Crowe, New Britain; cost
$75,000.

Brooklyn, N. Y.—Plans being prepared
by Albert Ullrich, 367 Fulton St., for a
brick, steel and reinforced concrete fire-
proof office building and' pasteurizing
plant to be erected at Dean St. and 3d
Ave. for R. F. Stevens Co. Cost $120,000.
Plans filed for a six story brick tene-

ment to be erected at Rodney and S.
4th Sts. for Glenfor Realty Co.; cost
$55,000. Chas. M. Straub, Archt., 143
4th Ave., New York.
Plans prepared by Thos. Lamb, 644 8th

Ave., New York, for a brick and terra
cotta theatre to be erected at 5th Ave.
and 43d St. for the Pioneer Theatre Co.
and to cost $200,000.

Buffalo, N. V,—Plans being prepared
by Lansing, Bley & Lyman, Prudential
Bldg., for a 2-story 150 ft. square build-
ing, brick, structural iron and composi-
tion roof, to be erected on Main and
Utica Sts. at a cost of $100,000 for Robt.
W. Pomeroy.
Reported bids desired by Bldg. Com.

of the Knights of Columbus (Orson E.
Yeager, Chmn.) for erecting building on
Delaware Ave. and Virginia St. to cost
$100,000.

Long Island City, L. I., N. Y.—Plans
being prepared for a 4 story fireproof
apartment house which Robt. E. Adolf,
Jamaica, intends erecting on Union St.,
at a cost of $100,000.

New York, N. Y.—Plans filed for fol-
lowing buildings: 12 story brick fireproof
store and factory to be erected at 44 E.
25th St. for John M. Slattery Bldg. &
Constr. Co.; cost $200,000. Schwartz &
Gross, Archts., 347 6th Ave. Three 5
story brick nonfireproof apartment house
at Northern Ave. 178th and 179lh Sts.
for Dayton Improv. Co.; cost $225,000;
Saml. Sass, 32 Union Sq., Archt. 5 story
brick tenement at Vermilyea Ave. and
211th St. for Aldus Constr. Co., cost
$90,000; Kreymborg Archt. Co., 1029 E.
163d St., Archts. 9 story brick fireproof
tenement at 149 B. 40th St., for 149 E.
40th St. Corporation, cost $125,000;
Robt. T. Lyons, Inc., Archt. 110 W. 40th
St.; 5 story brick tenement Crotona Ave.
and 170th St. for Jos. Sonson Co.. cost
$60,000; John P. Boyland, Fordham Road
and Webster Ave., archt. Two 5 story
brick tenements at Briggs Ave. and
199th St. for Danl. Hanlihan. cost $110,-
000; Tremont Architectural Co., 401 Tre-
mont Ave. Two 5 story brick tenements
at Creston Ave. and Fordham Road, for
Henry F. A. Wolf Co., cost $110,000; Tre-
mont Architectural Co., 401 Tremont Ave.
5 story brick tenements at Prospect and
Tremont Aves. for Morris Silverman,
cost $50,000; Tremont Architectural Co.,
401 Tremont Ave.. Archt. 5 story brick
tenement at Crotona Park North and
Prospect Ave. for Freown Co., Inc., cost
$50,000; Geo. F. Pelham, Archt., 30 E.
40th St.

•^Contract for foundation work for
building at 438 E. 91st St., for Wm. F.
Cunningham, awarded to Underpinning &
Foundation Co.. 290 Bway., and will con-
sist of installation of standard Hercules
steel piles. John P. Boyland, Archt., 2526
Webster Ave.

Jersey City, N. J.—Contract for all
concrete and waterproofing at No. 41
Sussex St. for Keystone Churning Co.
awarded to Turner Consfr. Co., New
York.
Contract awarded to Stlllman. Dela-

hanty Ferris Co., 26 Exchange PI., for
all excavation and pile work on the
building at First St. for the Great Atlan-
tic Tea Co.

Newark, N. J.—Apfclbaum & Apfel-
baum. Inc., 800 Broad St. propose erecting
at 894 to 900 Broad St. a market house,
concrete fireproof construction.

Allentown, Pa.—Lovgest bid received for
erecting St. James Reformed Church
submitted by Ochs Constr. Co. at $41,-
434. A. A. RIchter, 31 N. 6th St. Archt.

Pittsburgh, Pa.—The Syria Improv.
Assoc, reported receiving bids until Apr. 1
for erecting a temple in Schenley Farms
Dist.; cost reported at $400,000. Huehl,
Schmid & Holme, Archts., Chicago. III.,

and Chas. J. Rieger, 421 Wood St., Assoc.
Archts.
Reported plans revised and bids de-

sired for erecting 2 story brick, stone,
terra cotta and concrete 100 x 131 ft.

automobile service building for Henry A.
Loughlin. Archt„ Chas. E. Oelschlager,
Pittsburg.

Radnor, Pa.—Reported plans about
completed by Chas. A. Piatt, 11 B. 24th
St., New York, N. Y., for 2V4 story stone
and plaster residence to be erected for
A. J. Drcxel Paul at a cost of $75,000.

South Bethlehem, Pa.—Wendic Luth-
eran Church contemplates erecting a $40,-
000 edifice.

Washington, Pa.—Reported bids desired
Mar. 17 by Masonic Temple Assoc, for
erecting a 4-story brick temple on W.
Wheeling St. and Brownson Ave. John
W. Vester, Archa., Washington. Pa.

Warren, Pa.—Members of Swedish
Lutheran Church propose erecting a $30,-
000 edifice to replace the building de-
stroyed by fire.

Baltimore, Md.—Plans being prepared
by Ellicott & Emmart, Union Trust Bldg.
for 8 story building to be erected at
Charles >and Saratoga Sts.

Norfolk, Va.—Plans prepared and. It

is reported, bids desired by Mitchell &
Wilcox, Archts., Norfolk, for erecting the
Sunday school building for the Epworth
M. E. Church to cost $25,000.

Huntington, W. Va.—Ohio Valley Elec-
tric Ry. Co. (H. S. Newton, Mgr.) re-
ported planning erection of terminal
station costing $25,000.

Alexandria, La.—Contract for erect-
ing 6 story bank and office building at
3d and Johnston Sts. for the Commer-
cial Bank & Trust Co. awarded to Nlcol
Langford & Johnston, of Louisville, Ky.
Cost about $120,000. W. L. Stevens, New
Orleans, Archt.

Canton, O.—Bids reported desired until
Mar. 15 by E. E. Pruitt & Co., Archt.,
Hartman Bldg., Columbus and Dueber
Ave. M. E. Church (W. O. Hawkins.
Pastor. 411 Dueber Ave., Canton), for
erecting a 1-story and basement, 76x120
ft. Sunday School and Church. Probable
cost $40,000.

Dayton, O.—Plans being prepared fay

Schenck & Williams, 591 Arcade, for a
5 story concrete business building to be
erected on Ludlow St. near 5th St.

East Liverpool, O.—Contract awarded
by Elks to Kerr Lumber Co. to erect on
5th St. a lodge building costing $40,000.

Springfield, O.—Contract awarded
Feb. 15, for erecting cottage for boys for
Ohio Masonic Home, to The Cullen &
Vaughn Co., Hamilton; cost about $48,000.
Richards, McCarthy & Bulford, Archts,
Columbus.

Evansvllle, Ind.—Contract for erect-
ing 10-story Citizens Natl. Bank awarded
to C. A. Fuller Co. of New York at $265,-
000.

Chicago, III.—Thompson Starrett Co.,
175 W. Jackson Boule., General Con-
tractors, have the contract, and it is re-
ported are interested in the erection of
the 13 story terra cotta and brick fire-

proof f&mily hotel on Sheridan Road and
to be known as the "Buena."

East St. Louis, III.—Bids desired by A.
B. Frankel, Archt. Vogel Bldg. until Mar.
29, for erection of the Imanuel Evangeli-
cal Church; cost about $20,000.

Luverne, Minn.—Bids desired until Mar.
23 by Hgrman Jochims, Schleswig, la.,

for erection, including heating and
plumbing of an opera house and business
building. W. E. E. Greene, Archt.. Lu-
verne.

Lincoln, Neb.—Security Mutual Life
Insurance Co., reported to have author-
ized plans prepared for remodeling 6-

story building at 12 and O Sts. and
making it 10 stories, fireproof construc-
tion, and to cost $150,000. F. D. Mason,
Chmn. Bldg. Com.

Omaha, Neb.—Masons propose erect-
ing an 8 story fireproof temple at 16th
and Capitol Aves., costing $300,000.

Great Falls, Mont,—Contract for
erecting the New Park Hotel awarded to
Leighland Kleppe & Co., Great Falls, at
$126,735. Geo. H. Shanley, Archt., Great
Falls.

Boonevllle, Mo.—Erection of the Nelson
Memorial Chapel in connection with the
Methodist Church South, and costing
about $25,000, is contemplated. Rev. L.
C. Clark, Pastor.

St. Louis, Mo.—Following are contracts
awarded for erecting the club house for
the Athletic Club, to be 10 story con-
crete and steel. (Bidders all of St.
Louis). General contract to Wm. Suther-
land Bldg. & Contr. Co., at $302,036;
heating and ventilating, F. B. Newberry
& Co., $32,663; concrete and steel to
Jas. Bright, at $118,985. Wm. B. Ittner
and G. F. A. Brueggeman, both of St.
Louis. Assoc. Archts.

Plans prepared by Roth & Study, Lig-
gett Bldg., for a 15-room residence to be
erected at Kingsbury PI. and Belt Ave.
for Nat. W. Ewing. of Humphrey &
Ewing. Cost about $35,000.

Austin, Tex.—Contract for erecting
the First Baptist Church awarded to Jas.
Watterson, Austin; cost $60,000.

Port Bolivar, Tex.—See "Miscellane-
ous."

Portland, Ore.—Reported bids desired
for erecting the club house and office
building which the East Side Business
Men's club Intends erecting at Grand
Ave. and East Adler St. according to
plans by Camp & Du Puy, 426 E. Adler
St. Cost $50,000.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings/*

items Arranged Geographically

Lestershire, N. Y.—Contracts for 4-
story concrete, steel and brick warehouse
to be erected for Endicott Johnson Co.
costing $150,000, awarded as follows:
brick work, M. I. Ford, Binghamton;
concrete and cement work, also founda-
tions, Frank E. Whlttemore, Lester
shire; and structural steel, N. P. Brink,
Binghamton.

New Castle, Pa.—Contract awarded
to Pennsylvania Eng. Wks., New Castle,
for an addition to Carnegie Steel plant,
and includes a 1000-ton mixer, a struc-
tural steel building, 65x110 ft., a 75-ton
crane and 15-50-ton hot metal cars.

ifltcms marked thus give the names of parties awarded contracts.
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PMIadatohla. Pa.—Reported
aired by Kdw. J. Schoettw Ca, !3<

bids de-
.N'. kth

SL. for crecUns I stor>' reinforced coi.-
crele and bridi factory at 11th and
BnuMljrwliM Sts. aoconUns to plans by
Day and Klauder. >» Chestnut St.

Skarofl, Pa.—Reported Knox Pressed
* Welded Steel Co. will enlarce their
plant.

Crexet. Vs.—The Crozet Ice « Cold
Storage Co.. of Croiet, Va., will erect an
addition to Us stor&se plant of reinforced
concrete or brick. 4 or S stories hizh, 50 x
'i ft., with tMLsement. capacity MtMO bbls.
of apples; cost about tXS.OM. Architect
not yei selected.

Thomaston, Ga.—Thomaston Cotton
Mills reported to be taklnc steps to erect
a min IMxllB ft. and to inatell at first

IS.M* spindles.

JstkscnvllH, Fla.—OfBdal reports state
bids dcaiTMl until Mar. IS by the Port
Oomrs. <F. W. Bruce, Ch. Ensr.). for a
oottoo oooipreaa, with all attachments
and appUaaces, complete ready for use.
None except standard construction is de-
sired.

Palmetto. Fla.—Bids reported desired
until Mai. IS for erectins a 40 x 100 ft.

and an M X l<S ft. fruit packing plant (or
the Manatee FVult Co. (F. D. Walte, Mgr.)

Cleveland, O.—Cleveland Seating Co.,
Rose BIdg., reported to be considering
the erection or a factory, power house
and dr>' kilits In E. 131st St. near Belt
Line Ry. Cost tlM.OOO. Brlggs A Nelson,
Archts., Rose EUdg.
Plans being rerlsed by Geo. S. Rider

Co.. Century BIdg.. for a 2 stoo- 117x
It> ft. and a 1 story 60x175 ft. dyehouse
for the Cleveland Worsted Mills Co.

Tippecanoe City. O.—The Atlas Port-
land Cement Co. Intends erecting a plant
east of this city. Capacity to be 5000
bMs. of cement daily.

ABay City, Mich.—Contract for struc-
tural steel needcil in the acetone plant
of the i;>upont-deNemour8 Co. awarded
to McCUntock Marxhall Co. of Detroit.

Faribault, Minn.—Faribault Packing &
Pro\-lBion Co. reported to be planning the
rrectlon of a $500,000 packing plant this
summer. Capacity 2000 hogs per week.

Armona. Cal.—Kings County Packing
Co. will erect a brick 80x150 ft. packing
pbuit ' costing 175.000.

East San Pedro, Cal.— Plans prepared
for a pocking house. 2S3 x 70 ft., and a
warehooae, iSO x S5 ft., to be erected (or
tlie Soothem California Fish Co.

Hamilton, Ont. — Reported United
States Horse Shoe Co. of Erie, Pa., con-
templates erecting a plant in this city
to cost about tl»,00O.

Cement—Keosaqua, la.—Bids reported
desired until Mar. 15 by County Bd.
Comrs., for furnishing cement during

of 1915.

Terminal—Port Bolivar, Tex,—Paul T
Bruyere. 50 Church St., New York. Is re-

Bids See Eng.

Close. Record.

Mar. 18. Lynden, Wash ...Mar. 6

Mar. 18. Bellingham, Wash Mar. 6

Mar. 18. New York, N. Y Mar. 13

Mar. 18. York. Pa. Mar. 13

Mar. 18. New Ulra, Minn.^. Mar. i^

ported to be head of a syndicate which Mar. 18. Bowling Green, Ky Mar. 13
" '

Mar. 19. Cincinnati. O Mar. 6

Mar. 20. Billings, Mont >¥*'^-,,

Mar. 20. RogersviUe, Tenn Mar- la

Mar. ZO.Elma. N. Y ^.fn' l?
Mar. 22. Everett. Wash f«*>•

fl
Mar. 22. Jefferson, la Mar. 1^
Mar. 22. Connecticut Mar. 13

Mar. 23. Red Cloud, Neb Jr*""-,,
Mar. 23. Trenton. N. J Mar. 13

Mar. 23. Crookston, Minn Mar. 13

Mar. 22. Newton. Kan Mar. 13

Mar. 24. Concordia, Kan Mar. 13

Mar. 25. Spokane, Wash Mar. 13

Mar. 25. Clinton, Tenn Mar. 13

Mar. 31. Frederickton, N. B Mar. 6

Mar. 31. Armstrong Corner, N. B. .
Mar. 13

Apr, 5. San Marclal, N. M Mar. 13

Apr, 6. Colusa, Cal Mar. 13

Apr. 7. New Hampton, la Mar. 6

Apr. 16. Tavares, Fla Mar. 13

plans to construct at Port Bolivar a sys-
tem of terminals which will connect with
the Santa F6 Railroad.

*Elevatort in City Hal:—San Francisco,
Cal.—Contract for installing elevators In
new City Hall, awarded to Oils Elevator
Co., San Francisco, at $34,075 (bids opened
Feb. 10).

Wire, Fencing, Etc.—Ogden, Utah.—
Bids desired until Apr. 6 by Purchasing
.\gent, U. S. Dept. of Agriculture, Forest
Service, for furnishing steel and copper
telephone wire, brackets, insulators,
barbed and barbless wire fencing to the
Forest Service during the fisca", year be-
ginning July 1, 1915.

Sand—Ottawa, Ont.—Bids recently re-
ceived for a supply of sand for city have
been rejected. New bids desired. F. C.
Askwlth, City Bngr.

Lumber—Panama.—Bids desired until
Mar. 24 by Maj. F. C. Boggs, Genl. Pur-
chasing OfBcer. Panama Canal, Washing-
ton, for Clr. 905—Furnishing lumber.

Proposals

For Proposals Advertised see Pages
42 and 46.

WATERWORKS,
See Eng.
Record.

MISCELLANEOUS.
S*» alw "Hyirtulie Conilruelion and River

Imfr0V9m^%tt.^

Csment-Boston, Msss.—Bids desired
until Mar. 1( by D. Frank Doherty Supt.
Sup^es, (or (timlshlng about 5000 bbls.
Poruand cement.

Csmsflt—Sprinoflsld, Mass.—Bids de-
Btrsd until Mar. 18 by Dept Streets and
BnslneerlDg CH. F. Clark. Supt.) (or fur-
nishing cement.

Elevator, New York.—Bids desired until

Mar. U by F. J. H. Kracke. Comr.
Bridcas, (or constructing an additional
dsTStor In the North Tower of Queens
anchor pier. Queensboro Bridge. Secur-
ity $2.(00.

Boat Hulls, Electric Light Plant, etc.,

for Dam Work—PItUburgh, Pa.—Bids
desired until Apr. $ by Capt. Harold C.
Flske. Corps Engrs., U. 8. A., Pituburgh.
Pa., for furnishing and delivering steel
maneuver boat holls, steamboat and hand
mpotans. derricks, kebels, spuds, etc., for
Dams Nos. 10, 12. IB. 1>, 20 and 2>, and
engines and electric light planU, etc..

(or manetnrer bosta. at Dams Nos. 10 and
n, Ohio River, advertised In Engineering
Record.

'ftCsment— Washington, D. C. — Con-
tracts for furnishing Portland cement (or
U. 8. Reclamation Service have been
awarded as follows: To Colorado Port-
land Cement Co., Denver. CoL. 1600 bbls.

at $1 per bbL (or Grand and Uncom-
Mlisre prolaets. Colo., to International
nrmnd Cement Co., Spokane, Wash.,
It.OM bbls. at $1.18 per bbf.. (or Okanogan
and Taklma storage projects, Wash.;
Umatilla project. Ore.: to Lehigh Port-
land Cement Co., AUentown, Fa., (000
bbls. at $1 per bbl.. for Flathead project.
Mont, and Sunnyside project. Wash.; to
Pacific Portland Cement Co., San Fran-
cisco, ISM bbls., at $1.40 per bbL, for
Klamatb and Orland projects, Cal.; to
Three Forks Portland Cement Co.. Og-
den Ctah.. 11.000 bbls., at $L20 per bbl..

(or 'projects In Montana, and to Union
Portland Cement Co., Ogden, Utah, 24,-

000 bbls. at $1.10 per bbl., (or Boise and
Minidoka projects, Idaho, and Strawberry
Valley project, Utah.

Repairs to Heating Plant, Etc.— Ft.

Thomas, Ky.—Bids desired until Mar. Z<

a.t office the Quartermaster, for repairs
to central heating plant. Including new
boilers and furnishing pipe covering, etc.;

furnishing 1«.200 ft. pipe covering.

Bids
Close.

Mar. 16. Boilers for Pump Sta„
Toronto, Ont Mar. 6

Adv. Mar. 6.

Mar. 16. Pumping Equipment,
Lyons, Neb Feb. 27

Mar. 16. Pipe, Berwyn, III Mar. 6

Mar. 16. System, Tale, la Mar. 6

Mar. 16. Improvements, Osawat-
omle, Kan Mar. 13

Mar. 17. Water Wks., Billings,
Mont Mar. 6

Mar. 17. Filtration Plant, Contr.
No. 6, Cleveland, O Mar. 6

Adv. Mar. 6, 13.

Mar. 18. Air Compressors, pump-
ing enslnes, etc, Potts-
ville. Pa Mar. 13

Mar. 18. Pipe, etc., Galveston, Tex. Mar. IS
Mar. 20. Wells and Reservoir, Mc-

Cune, Kan Mar. 6
Mar. 22. Well. Caruthersvllle, Mo. Mar. 6

Adv. Mar. 6.

.Mar. 22. Improvements, Fredonla,
Kan Mar. 13

Mar. 22. Pipe. AshevlUe. N. C Mar, 13
Mar. 23. Contract 123, New York,

N. T Feb. 21
Adv. Feb. 27 to Mar. 6.

Mar. 23. Pipe and Fittings, etc,
Washington, D. C Mar. 13

Mar. 24. Pumping Engine, Perth
Amboy, N. J Feb. 20
Adv. Feb. 20.

Mar. 29. Pipe, etc., Lewlstown,
Mont Mar.18

Mar. 20. Pipe, Fittings, etc.,
Washington, D. C Mar, 13

Mar. 31. Pumping Station, Toledo,
O Mar. 13
Adv. Mar. 13.

2. Pumps, Seattle, Wash... Mar, 13
8. Water Works, McCune,

Kan Mar. 13
13. Valves. Toronto, Ont... . Feb. 20

Adv. Feb. 20 to Mar. 6.

15. Wells. Winona, Minn Mar. 13
Adv. Mar. 13.

Apr.
Apr.

Apr.

Apr.

1000 lbs. asbestos cement, 2000 glazed

brick and 20 bbls. Portland cement.

SEWERAGE AND SEWAGE
DISPOSAL.

Mar. 16. Coming, N. Y Mar. 6
Adv. Mar. 6.

Mar. 16. Berwyn, III '.
. , Mar. 6

Mar. 16. Columbus, O Mar. 6
Mar. It, New Torfc, N. T Mar.18
Mar. 16. Toronto, Ont Mar. 13
Mar. 17 Butte, Mont Feb. 20
Mar. 17. Brooklyn, N. Y Feb. 27
Mar. 17. Brooklyn, N. T Mar. 13
Mar. 18. Cleveland, O Mar. 6
Mar. 18. Burlington. la Mar. 6
Mar. 18. Leon, la Map. 6
Mar.18. Brighton, N. T Mar. 6
Mar. 19. Sandusky, O Mar 6
Mar. 20. Pablo Beach, Fla Mar. 13
Mar. 22. Enterprise, Ore Feb 20
Mar. 22. Appleton. Wis Mar. 13
Mar. 23. KInston, N. C Feb. 2V

Adv. Feb. 27 to Mar. 13.
Mar. 29. Phoenix, Ariz Mar. 6
Mar. 29. Huntington Beach, Cal.. Mar. 6
Mar. IL Enumclaw, Wash Mar. 13
Apr. L Flint, Mich Mar 13
Apr. 6. Bralnerd, Minn Mar. 13
Apr. 19. New Orleans, La Mar. 6

BRIDGES.
Mar. 15. Cumberland, R. I Feb 13

Adv. Feb. 13.
Mar. 16. Illinois jan 30
Mar. 17. North Platte, Neb Feb. 20
Mar. 17. Harrlsburg, Pa. Mar. 6
Mar. 18. Kingston, Ont Mar 6

PAVING AND ROADS.

Mar. 16. Steelton, Pa • •
Feb. 27

Adv. Feb. 27 to Mar. 13.

Mar. 15. Rockford, HI Mar. 6

Adv. Mar. 6. „ . „-
Mar. 16. Philadelphia. Pa Feb. 2.

Adv. Feb. 27 to Mar. 6.

Mar. 16. Oiling Roads, Maryland.. Mar. 6

Adv. Mar. 6, 13. „
Mar. 16. Maryland Mar. 6

Mar. 16. Unlontown, Pa Mar. 6

Mar. 16. Marshall, N. C Mar. 6

Mar. 16. Corning, N. Y Mar. 6

Adv. Mar. 6.

Mar. 16. Oshkosh, Wis Mar. 13

Mar. 16. Waycross, Ga Mar. 13

Mar. 16. Hot Springs, N. C Mar. 13

Mar. 16. New York, N. Y Mar. 13.

Mar. 16. New London. Wis Mar. 13

Mar. 16. West Newton, Pa Mar. 13

Mar. 16. Road Scarifier, West
Orange, N. J Mar. 13

Mar. 17. Sparta, Wis Mar. 13

Mar. 17. Cleveland. O Mar. 13

Mar. 17. Tenafly, N. J Mar. 13

Mar. 17. Troy, O Mar. 13

Mar. 17. Moline, III Mar. 13

Mar. 17. Fond du Lac, Wis Mar. 13

Mar. 17. Long Beach, Cal Mar. 13

Mar. 17. Manhattan Beach, Cal.. Mar. 13

Mar. 17. Oregon Mar. 13

Mar.18. New York, N. Y Mar. 13
Mar. 19. Richland Center, Wis Mar. 6

Mar. 19. Indiana Mar. 6

Mar. 19. Cedar Rapids, la Mar. 6

Mar. 19. Louisville, Ky Mar. 13
Mar, 19. Mt. Gllead, O Mar. 13
Mar. 20. Indianapolis, Ind Mar. 6

Mar. 20. Covington, La Mar. 6

Mar. 22. New Brunswick, N. J... Feb. 20
Mar. 22. Lawrenceville, Va Mar. 13
Mar. 22. Columbus, Miss Mar. 13
Mar. 22. Barberton, O Mar. 13
Mar. 22. Bakersfleld, Cal Mar. 13
Mar. 22. Connecticut Mar. 13
Mar. 22. La Grange, O Mar. 13
Mar. 23. Winona, Minn Feb. 27
Mar. 23. KInston, N. C Feb. 27

Adv. Feb. 27 to Mar. 13.
Mar. 23. Albany, N. Y Mar. 6

Adv. Mar. 6, 13.

Mar. 23. Meriden, Conn Mar. 6
Adv. Mar. 6.

Mar. 23. North Bend, Ore Mar. 13
Mar. 23. Rockville, Md Mar. 13
Mar. 23. Terrell, Tex Mar. 13
Mar. 24. Columbus, Miss Mar. 6
Mar. 24. Charleston. W. Va Mar. 13

Adv. Mar. 13.
Mar. 25. Somerville, N. J Mar. 6
Mar. 25. OrovlUe, Cal Mar. 6
Mar. 25. Alabama Mar 13
Mar. 26. Spokane, Wash Mar. 13
Mar. 25. Jacksonville, na Mar. 13
Mar. 26. Rlciiland Center, Wis Mar. 6
Mar. 29. Lansing. Mich Mar. 6
Mar. 29. Seattle, Wash Mar. 13
Mar. 30. Toledo, O Mar 6
Mar. 30. Toledo, O Mar. 13
Apr. 1. Bloomsburg, Pa Mar. 13
Apr. 2. Ohio Mar. 13
Apr. 2. Cincinnati, O .Mar. 13
Apr. 5. Ephrata, Wash Mar. 13
Apr. 6. Spokane. Wash Mar. 6
Apr. 6. Lake Charles, La Mar. 13
Apr. 7. Alabama Mar. 13
Apr. 1 5. Tavares, Fla Mar. 13
Apr. 19. Alabama Mar 13

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Luck,Mar. 15. Pump. Plant i

Seattle, Wash v.
Adv. Feb. 6 to 20 and Mar. 6.

Mar. 16. Jetty and Dike Wk., Gal-
veston, Te,v Feb. 20
Adv. Feb. 20 to Mar. 13.

Mar. 18. Dredging. Hartford, Conn. Feb 27
Mar.18. Dredging, Alpha, O Mar 13
Mar.18. Dike, Sluice Gates Etc

Elizabeth, N. J...!... .'Mar 13
Mar. 19. Dredging, Charleston,

S-^C. Feb. 20
Adv. V&h. 20 to Mar. 13.

Mar, 20. Pump Plant, Oquawaka,
111 Mar 13

Mar. 22. Beach Protection, Cape
May, N. J Mar. 13
Adv. Mar, 13.

Mar. 22. Wharves, Jacksonville
Fla Mar 13

Mar. 24. Ditch, Slayton, Minn Mar 6
.Mar. 25. Ditches, Mankato, Minn.. Mar. 13
.Mar. 26. Dredge. Duluth, Minn Feb. 27

Adv. Feb. 27 to Mar. 13.

Bids See Eng.
Close. Record.
Mar. 29. Dredging, Indian Harbor,

Ind Mar. 6
Adv. Mar. 6, 13.

, Mar. 30 Dredging, Providence,
R. I Mar. 6
Adv. Mar. 6, 13.

Mar. 30. Dykes, South Bend,
Wash Mar. 13

Apr. 5. Power House, Etc., at
Dam, Pittsburgh, Pa... Mar. 13
Adv. Mar. 13.

Apr. 8. Irrigation Work. Payson
City, Utah Mar. 13
Adv. Mar. 13.

Apr. 12. Steel Gates for Locks,
Nashville, Tenn Mar. 13
Adv. Mar. 13.

PUBLIC BUILDINGS AND
SCHOOLS.

Mar. ] 6. Dayton, O Feb. 27
Mar. 16. Delaware, O Feb. 27
Mar. 16. Clayville, N. Y Mar. 13
Mar. 17. West Austintown, O Feb. 27
Mar. 17. Sargent, Neb Mar. 6
Mar. 17. Canton, O Mar. 6
Mar. 17. Yountville, Cal Mar. 6
Mar. 17. Hammond, Ind Mar. 13
Mar.18. Rocky Ridge, O Feb. 27
Mar. 18. York, Neb Mar. 6
Mar. 18. Randalls Island, N. Y Mar. 13
Mar. 18. Kings Park, N. Y Mar. 13
Mar. 18. Los Angeles, Cal Mar. 13
Mar. 19. Corpus Christi, Tex Mar. 6
Mar. 20. Akron. O Mar. 6
Mar. 20. Palls City. Wash Mar. 6
Mar. 20. New Haven, Conn Mar. 6
Mar. 20. Cochrane, Ont Mar. 13
Mar. 20. Graceville, Minn Mar. 13
Mar. 20. Hot Springs, Ark Mar. 13
Mar. 20. Malta, Mont Mar. 13
Mar. 22. Brattleboro, Vt Feb. 6
Mar. 22. Greeley, Colo Feb. 20

Adv. Feb. 20.

Mar. 22. Everett, Wash Feb. 20
Mar. 22. Rome, Ga Mar. 6
Mar. 22. Cleveland, O Mar. 6
Mar. 22. Watervliet, N. Y Mar. 6

Adv. Mar. 6. 13.

Mar. 22. Coatesville. Pa Mar. 13
Mar. 22. Reading, Pa Mar. 13
Mar. 23. Wilioughby, O Feb. 27
Mar. 23. Des Moines, la Feb. 20
Mar. 23. Detroit, Mich Mar. 6
Mar. 23. Wyocena, Wis Mar. 13
Mar. 23. St. Marys, O Mar. 13
Mar. 24. Seattle, Wash Mar. 6
Mar. 25. Pendleton, Ore Feb. fi

Mar. 25. Mason City, la Mar. 6
Mar. 25. New York, N. Y Mar. 6
Mar. 25. Winfield, Kan Mar. 13
Mar. 25. Hamden, Conn Mar. 13
Mar. 26. Delhi, N. Y Mar. 13

Adv. Mar. 13.

Mar. 26. Rochester, Pa Mar. 13
Mar. 26. Rochester, N. Y Mar. 13
Mar. 27. Worden, Wash Mar. 13
Mar. 29. Smyrna, Del Feb. 20
Mar. 29. Dayton, O Mar. 6
Mar. 29. Median, N. D Mar. 13
Mar. 29. Camden, Tenn Mar. 13
Mar. 30. Detroit. Mich Mar. 6
Mar. 30. Pierre, S. D Mar. 13
Mar. 31. Cambridge. O Mar. 13
Apr. 2. Plainfield, N. J Feb. 27

Adv. Feb. 27 to Mar. 6.

.\pr. 2. Tontogany, O Mar. 13
Apr. 5. Tuba, Ariz Mar. 13
Apr. 5. Ames, la Mar. 13
Apr. 6. Live Oak, Fla Feb. 27
Apr. 6. Ridgeland, S. C Mar. 13
Apr. 6. Edlnburg, O Mar. 13
Apr. 12. Cincinnati, O Mar. 13
June 1. Harrisburg, Pa Mar. 13

PRIVATE BUILDINGS.
Mar. 17. Washington, Pa Mar. 13
Mar. 23. Luverne, Minn Mar. 13
Mar. 25. Wilmington, Del Jan. 9

Mar. 29. East St. Louis, 111 Mar. 13

MISCELLANEOUS.
Coal Handling Apparatus,
Boston. Mass Feb. 27
Street Car Line Materials,
Toronto, Ont Mar. 6

Adv. Mar. 6.

Cement, Boston, Mass ... Mar. 13
Electric Ry. Franchise,
Louisville, Ky Mar. 13
Telephone Franchise,
Ludlow. Ky Mar. 6

Adv. Mar. 6, 13.

Elevator, New York, N. T. Mar. 13
Cement, Springfield,
Mass Mar. 13
Snubbing Posts, Etc.,
Panama Mar. 6

Lumber, Panama Mar. 13

Repairs to Heating Plant,
Ft. Thomas, Ky Mar. 13
Electric Traveling Crane,
Washington. D C Mar. 6

Coal Handling Apparatus
In Mint, Philadelphia, Pa. Mar. 6

Adv. Mar. 6. 13
Freight Life, St. Louis,
Mo Mar. 6

Elevator, Detroit. Mich.. Mar. 6
Garbage Disposal, Nor-
folk, Va Mar. 13

Garbage DisposaL Wil-
mington, Del Feb. 27

Adv. Veh. 27 to Mar. 13.

Elevator, Pearl City, T. H. Mar. 6

Garbage Plant. Rock Isl-

and, 111 Mar. 6

Boat Hulls. Electric Light
Plants. Etc.. for Dam,
Pittsburgh, Pa Mar. 6

Adv. Mar. 6. 13.

Wire, Fencing, Etc., Og-
den. Utah Mar. 13

Mar 16.

Mar. 16.

Mar.
Mar.

16.
16.

Mar. 18.

Mar.
Mar.

18.

18.

Mar. 22.

Mar.
Mar.

24.

26.

-Mar. 27.

Mar. 29.

Mar. 30.

Mar.
Mar.

SO.
30.

Apr. 1.

Apr.
Apr.

8.

8.

.\pr. 8.

Apr. 6.

litems marked thus giv* tht names of parties awarded contracts.



New Construction Activities
Of the $27,000,000 issue of New York State

4^/4 -per cent bonds which were bought last

week at a little more than 103, $10,000,000
have been resold and the remainder are now
being offered at 101 V4—a considerable loss to

the syndicate which subscribed for them. The
State of Georgia, however, sold this week
$3,500,000 worth of 4% per cent bonds at a
premium, and the city of St. Louis sold

$2,750,000 of 4% per cent 20-yr. bonds at

prices in excess of 104. Beside this, the sale

of a fair sized total of county and municipal
bonds was recorded last week throughout the

country. On the other hand, thirty leading
railroad and industrial stocks closed on March
16 at an average of 84, 14% points below the

price of a year ago and slightly below the

prices prevailing during the last month. The
sales of bonds at good figures, however, indi-

cates that in spite of the industrial depres-

sion a fair amount of money will be invested

this year in permanent improvements requir-

ing construction work.
Orders for export steel continued to come

in during the first half of March at the rate
of 75,000 tons a week. Orders for cars, rails

and bridge steel continue to be placed at a
slightly decreased rate by American railroads.

Moreover, Eastern ship yards have bought a
considerable tonnage of plates and shapes
lately.

Buildings

Among the building contracts let this week
is a school building to cost $182,000 at Colum-
bus, Ohio, and another school at Toledo, on
which three contracts totaling $194,000 were
awarded. The lowest bid for erecting an ex-
periment station for the U. S. Bureau of
Mines at Pittsburgh was $258,000. Bids on a
$125,000 post office for Lawfcon, Okla., were
opened at Washington, D. C. It is reported
that the Secretary of the Interior at Wash-
ington has entered into a contract for the
erection of a $250,000 plant for manufacturing
gasoline, dye stuffs and explosives from
petroleum base by the Rittman process. A
contract was awarded at Lakewood, Ohio, for
a $98,000 Masonic Temple, and another at
Allentown, Pa., for a $70,000 bank. A con-
tract at Conshohocken, Pa., for erecting a
church was awarded at $100,000. An apart-
ment house contracted for in New York City

will cost $150,000. It is also reported that
Vanderbilt University at Nashville desires bids
for erecting a $200,000 laboratory. Bids are
called for on a $150,000 Masonic Temple at
Salem, Mass., and Chicago desires bids for
erecting a large public school. Plans are be-
ing prepared for the $600,000 Central Y. M. C.

A. building to be erected at Lexington Ave-
nue and Fifty-third Street, New York City.
Plans are being prepared for $150,000 private
buildings at Newark, N. J., and at Chicago.
Plans are being prepared for a bank and
office building to cost $250,000 at Vancouver,
B. C, and for an apartment house to cost
$200,000 at Ogden, Utah. It is also reported
that plans for the $1,000,000 theater and
office building at Seattle, Wash., are under
way. An ordinance calling for the construc-
tion of a $350,000 asylum building at Mar-
shalsea. Pa., has been approved. A $500,000
cotton mill project is reported from Memphis,
Tenn.

Bridges and Roads

Small bridge contracts were awarded last

week at Superior, Wis., and Montgomery,
Ala. A bond issue of $545,000 has been voted
at Seattle to cover the cost of one of the
concrete bridges proposed there. Fifty thou-
sand dollars worth of bridge work for the Iowa
Post Road will be let soon at Dubuque. The
low bid for paving work in Long Island City
was about $25,000. Contracts for paving
work were awarded at Geneva, N. Y. ; Detroit,

and Columbus, Neb. Bids are also desired
for paving at Meriden, Conn., and Columbus,
Ohio, will let two paving contracts on March
31. Bids are desired for considerable road
material at Chicago, and for $90,000 worth of
road work at Dubuque, Iowa. Bids are also

desired for paving work at Walla Walla,
Wash., which will cost about $90,000. Fargo,
N. Dak., will offer for sale $140,000 worth of
paving warrants on March 31. Lee County,
N. C, has sold $100,000 worth of paving bonds,
and the citizens of Bryant, Texas, have voted
$400,000 for road improvements.

Waterworks and Sewers

Only one bid was received at Rochester,
N. Y., for 2350 tons of castings and pipe,

$54 a ton for the castings and $20.90 a ton
for the pipe being bid. A contract for 4450

tons of pipe at Portland, Ore., was awarded
at $29.48 a ton. Sandusky, Ohio, desires bids

for a 1200-ft. intake line with a crib in San-
dusky Bay and a shaft on shore. Bids are
desired for constructing a waterworks and
sewerage system at Winnsboro, S. C. The
Brookline, Mass., commission has passed an
appropriation of $200,000 for constructing a
filter plant. Improvements recommended in

the municipal water supply of Louisville, Ky.,
will cost $900,000. Plans are to be prepared
for an additional filtration plant to cost

$1,000,000 on the east side at Cleveland. The
lowest bid received by the city of Chicago
for five pumping engines .was $448,000. A
$79,000 sewer contract was awarded at Lyons,
N. Y. In addition a sewage disposal plant
which will cost $37,000 was contracted for
by this city. A contract was awarded at De-
troit for a $90,000 sewer system in Belle

Island Park. Bids are desired at Rochester,
N. Y., for a $145,000 sewer tunnel. Indian-
apolis, Ind., will shortly let $380,000 worth of
sewer work. Bids are desired on sewer exten-
sions at Cleveland. One hundred and fifty

thousand dollars has been appropriated to

begin construction on a $600,000 sewer system
at Wellesley, Mass.

Miscellaneous

Companies have been organized and pre-
liminary steps taken toward building electric

railroads at Libby, Mont.; Miami, Okla., and
McConnellsburg, Pa. A railroad company has
been formed to build 18 miles of lines near
Fairmont, W. Va. It is reported that a rail-

road will be built from Salmon, Idaho, to
Lewiston. It is reported that three grade
crossings will be eliminated at Niagara Falls,
N. Y., this year. A proposition has been
made to the Commissioner of Docks and
Ferries of New York City to construct a
1200-ft. pier at the foot of- Twenty-ninth
Street in Brooklyn. Drainage work at Talla-
hassee, Fla., involving 20,000,000 cu. yd. of
excavation, was let on March 8. The low bid
for dredging the harbor of Port Aransas,
Texas, was $74,158. It is reported that a
$375,000 irrigation contract has been let at
Fowler, Colo. The lowest bid opened by the
U. S. Reclamation Service for canal excava-
tion at Grand Junction, Colo., is reported as
being $100,261.

WATERWORKS.
Items Arranged Geographically

Greenville, N. H.—Citizens Mar. 8 voted
to construct a water system for domestic
purposes costing $18,000. H. J. Taft,
Chmn. Bd. Water Comrs.
Troy, N. H.—Citizens Mar. 9 voted In

favor of constructing a system of water
works, and appropriated $40,000 for said
purpose. Melvln T. Stone. Chmn. Comrs.

Brookline, Mass.—Com. has passed an
appropriation of $200,000 for construction
of a covered filter and basin for Improv-
ing the water supply.
Salem, IVIass.—Following are 2 lowest

bids opened Mar. 10 by Salem and Beverly
Water Supply Bd. (N. Matthews, Chmn.)
at City Hall, Salem, for constructing ad-
ditional works for water supply from the
Ipswich River, including; 1st section—con-
struction of a dredge, 120,00 cu. yd. of
excav., 2870 ft. of conduit and accessories;
2d section—an electric-generator driven
?entrlfugal pump, a steam-turbine driven
generator, transmission line, transformers,
switchboard and wiring, McHarg-Barton
Co., New York, $46,000; Fred T. Ley,
Springfield. $50,000. Hazen, Whipple &
Fuller. Consulting Engrs., 30 E. 42d St.,
New York.

Batavia, N. Y.—I. J. Carmichael, City
Clk., writes that city is about to employ
an engineer to make alterations to water
and sewage pumping stations and to
erect standpipe.

Bellmore, L. I., N. Y.—The application
made by the Bellmore Citizens' Water Co.
to construct a plant and create a water
supply district in the village has been ap-
proved by the State Conservation Comn.

Buffalo, N. Y.

—

(,'niinfil has approved
resolution calling for bond issue of $250,000
for completition of construetion work at
Porter Ave. pumping station and purchase
of land.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Elmlra, N. Y.—Citizens have voted to
Jssue $1,500,000 bonds to purchase and
improve water works, and bids tor bonds
are desired by City Clerk until Mar. 29.

Le Roy, N. Y.—Citizens Mar. 11 voted in
favor of issuing $10C,000 bonds for water
supply. J. p. Wells, Rochester, Engr.;
Carlos A. Chapman, Village Clk.

Long Island City, L. I., N. Y.—Bids
were opened Mar. 8 by Comr. Water Sup-
ply. Gas and Electricity, New York, for
laying water main in Queens Boro., as fol-
lows:

Sect. 1, mains in Buckley, Goodrich,
Marion, Meadow and other streets, 1st
Ward. Lowest bidder; Grippi Contr. Co.,
439 Boule., Long Island City, at $19,629,
including valves, hydrants, etc. Unit
prices on principal Items as follows: 400
tons c.-l. pipe, $22; 18 tons c.-i. castings,
$50; 28 tons c.-l. castings, $29; 3000 ft.
12-in. pipe to lay, 35 cts. ; 12,500 ft. 8-in.,
33 cts.; 600 ft. 6-in., 20 cts. Next three
lowest bids: L. D. Gregory. $19,922;
Knight & DeMlcco, $20,545; Brady-Olt-
arsh Constr. Co., $20,665.

Sect. 2, water mains and appurtenances
in Bank, Grosvenor, High, Miller and other
streets, 3d Ward. Lowest bidder; Brady-

Oltarsh Contr. Co.. at $24,114. Their unit
prices on principal items, as follows; 500
tons c.-i. pipe, $20.75; 20 tons c.-i. cast-
ings, $50; 32 tons c.-i. castings, $29; 2900
ft. 12-in. pipe, 37% cts.; 16,500 ft. 8-in.
pipe, 37% cts. Next 2 lowest bids: Mur-
phy Bros., $26,463; L. D. Gregory, $27,473.

^Lyons. N. Y.—Bids were opened Mar.
:i, by Municipal Bd., for extending water
system from plans of J. F. Wltmer & Co.,
Dunn Bldg., Buffalo, and contracts have
been awarded as follows: For valves,
valve boxes and hydrants to Eddy Valve
Co., Waterford. at $2,561; Steel stand pipe
to Des Moines Bridge & Iron Wks., Pitts-
burgh, Pa., .$4,543; pumping machinery to
Rumsey & Co., Seneca Falls, $3,924; and
pipe laying to Kennedy Hamilton Co.,
Utica, $22,746.

Madrid, N. Y.—City Clerk writes bids
have not yet been asked for the proposed
water works to cost $22,000.

*Mlddletown, N. Y.—Contract for con-
structing a 20-ln. water main 6000 ft. from
Highland Lake towards the Alter plant has
been awarded to P. L. Braunworth, of
Montclair, N. J., at $9,888.

I,/.* nf hnvlitre n7itnnlir/l rnnirnrt.t

*Mt. Morris, N. Y.—Press reports state
that contract for completing water works
reported to have been relet to the Mon-
mouth Constr. Co., of Red Bank, N. J., at
$11,943.

New York, N. Y.—Bids were opened
Mar. 8 at the office of Wm. Williams,
Comr. Water Supply, Gas and Electricity,
for furnishing and laying water mains
and appurtenances In Southern Boule.,
Boro. of Bronx, and lowest bid was sub-
mitted by L. D. Gregory, 212 W. 138th
St., New York, at a total of $19,991, in-
cluding pipe, valves, hydrants, etc. The
unit prices of the principal Items in his
bid are as follows: 310 tons c.-l. pipe, $22;
20 tons c.-l. castings, $50; 18 tons c.-i.
castings, $40; 4500 cu. yds. earth excav.,
25 cts.; 900 cu. yds. rock excav., 25 cts.;
70 cu. yds. masonry excav., 25 cts.;
7800 ft. 12-ln. pipe, 25 cts.; 300 ft.
6-in. pipe, 20 cts. Next 3 lowest bids:
Melrose Contr. Co., $20,878; Knight & De-
Micco, $22,247; Soraci Contr. Co., $23,892.

New York. N. Y.—Lowest bids opened
Mar. 11 by Wm. Williams, Comr. Water
Supply, Gas and Electricity, for furnish-
ing, delivering and laying 12-in. water
main across East River from E. 104th St.
to North Brother Island, and hauling and
laying water mains and appurtenances in
E. 104th St. and on North Brother Island,
Boro. Bronx, was submitted by H. E. Fox
Constr. Co., at $15,609. Their unit prices
on some of the principal items was as
follows: 190 tons 12-in. pipe $32; 600 cu.
yds. earth excav., $2.50; 900 ft. 12-ln. pipe
to lay, $2; 80 ft. 6-in. pipe, 30 cts.; 1750 ft.
12-in., $3.25. Next three lowest bidders:
Hanover Contr. Co., $16,710: L. D. Greg-
ory, $16,914, and John Cornwell, Jr.,
$18,747.

New York, N. Y.—Bids desired until
Mar. 25 by Wm. Williams, Comr. Water
Supply, Gas and Electricity, to furnish,
deliver, unload, stack and store c.-l. pipe
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. . I UMl vmhre boxes, castincs, valves
•Bd doable wnsle Ore hrdnuiu tn Han-
hattan and Bronx Bofxxisiis: alao haul and
set Ore hydrants and aiKHirtenancea In
various streets. Richmond Boro.

Rechesttr. N. Y.—Onlj- bW opuied Mar.
i itr Bd. contract and Supply for fumlsh-
iac SM toaa special rsstlngs and pipe for
water works dbtribuUns system was sub-
ittcd by V. S. C. 1 Pipe ft Fdry. Co.. of
Siiylo. at IS4 per ton for castings and
SM.M for pipe; total cost ISl.US.

Yonkars. N. Y.—City Endneer Fulton
nbmltted his Brst report to Common
Council on survey maps of land to be
acquired tor enlargement of Grassy Sprain
renryolr; for construction of a new reser-
'"otr in Sprain Valley, and for diverting
waters from Woodlands Lake Into these
tinn^tmalam by means of tunnels and
eondulta.

*Cllntoji, N. J.—Contract awarded
>iar. S for oonstructlns reservoir andpump hooae at Women's Reformatory, to
tte Suburban Bas. Co.. of New York.Op« reported to be tlO.OM. Gea S. Drew.
State Archt.. Trenton.

Ou "ols. Pa^-a W. McKnlght. of
»»?"•. '". •• reported to be preparing
B"f 'SJl!?*n5H*"« capacity of reaerrolr.
H. A. Daly, Chmn. Water Com.

Lynchburg. Vs.—Bids desired until Apr.
« by Council Com. on V/ater for emergency
pumplns station and booster pump, adver-
uscd in Enirineerins Record. Work In-
ciDdes: DIt. l—two brick bulMinsa: 2—
I centrifugal pumps: J—transformers.
BMtors and other electrical equipment'—c.-i. pipe, valves, etc.: S—liquid chlo-
rine apparauls. H. L. Shaner. City Engr.

Williamsburg, Va.—Business Men's As-
sociation is advocatinK construction of
water works and sewer system.

^!*iS"'"«' *• C.—Bonds In the sum ofMO.M* reported sold by Water Works
Cooin. (C. R. Sprott. Chmn.) to be used
•or water works and a sewer system.

Union, S. C—Bids desired until Mar. SI

by the City Council (W. D. Arthur. Clk.

and Treas.) for »»5.00fl water works Im-
provement bonds.

Wlnnsboro, S. C—Bids desired until

Mar. 23 by the J. B. McCrary Co.. Engrs..

of Atlanta. tJa.. at olllce of T. A. Moore.
Clk. of Joint Comrs.. Wlnnsboro, for fur-

nishing material for a water works and
sewerage system and improving light

plant, reouiring approximately a 180-hp
4-valve engine, a 125-kva generator,
2 7S0-g.p.m. Underwriter's steam fire

pumps, a 2&0-g.p.m. centrifugal pump and
25-hp motor. 6 15-kw transformers, a
7S.0O0-gal. tank on 75-ft. tower. 341.000

bricks, 6£3 bbls. cement, 30,712 ft. 6 and
8-ln. c-l. pipe. 17,900 ft. IH-ln. galvjin-

ixed Iron pipe. 9 tons c.-i. specials, 37,060

ft. 6 to 12-in. t.-c. sewer pipe. etc.

Alma, Qa.—Cltlsens voted to Issue

SIS.OOO bonds for Installing waterworks.

Jefferson, Oa.—Bids desired until Apr.

19 by Homer Hancock, aty Cll(., for water
works and sewer materials, delivered f.o.b.

Jefferson, to include approximately 150

tons 6 and 8-ln. c-l. pipe. Class B: 6 tons
C.-I. specials. 10 6 and 8-in. gate valves, 1

15 X 50 ft. standpipe. 260 bbls. Portland
cement, 11,000 lln. ft. galvanized service
pipe and lltUngs, 13,100 ft. 8 and 10-ln.

vitr. sewer pipe and fittings, 15.000 lbs.

c.-i. manhole covers, crushed stone for

concrete, a 12-ft. gravity filter and agi-
tator, a 24-ft. subsidence tank, a SsO

g.p.m. motor-driven centrifugal pump, 50

ft. head: a 350-ft. motor-driven centrif-
ugal pump, 250 ft. head: a i>0-hj> gasoline
engine, etc. Solomon- Norcross Co., Engrs.,
.Atlanta. Ga.

Palmetto, Fla.—City Council reported
to be conslderuiB extension of sewer sys-
tem, storm sewers and water system: also
about 4 miles of pavement: cost about
1100.000.

Knoxvllle, Tenn.—Water works Im-
provements Involving an expenditure of

about {500,000 are recommended by the
Bd. of Commerce Water Com., Includ-
ing a 15,000,000 gal. pump for river

station to cost $60,000 or $85,000; water

_ *Fitehburg, Mass.—^Following are unit prices of 4 lowest bids opened Mar. 2 by
Bd. Water Comrs. (Thoe. P. Sheldon. Pres.) for constructing Ashby reservoir: (a)
B. W. Foley Contr. Co., 71 Wall St.. New York, $99,105 (awarded contract): (b) Inter-
national Constr. Co.. Boston, $104,994: (c) Hassam Paving Co., Worcester. $107,135;
fd» De Onfro Bros., Leominster, Mass . $111,566. Metcalf & Eddy, Engrs., 14 Beacon
8L, Boston.

»• acres clear and dispoec of trees, etc $40.00
•• acres icrubbing stumps and roots (not Including loam

or mibaoil) 86.00
Collect aad dispose of loose stumps, etc., at reservoir site

(lump sura) 260.00
4M eu. yds. earth excav. for pipe trenches 1.00
IMOO CB. yds. excav. of loam, subsoil or earth 40
SJM evk. yds. earth excav. from curtain wall trench bet.

and 10 ft. deep
%S9» CM. yds. earth excav. from curtain wall trench bet.

I* aad M ft deep
MO en. yds. earth excav. from curtain wall trench bet.U and M ft
Xl.MO cu. yds. earth excav. from borrow pits for dam

(b)
$40.00

(c) (d)
$50.00 $100.00

150.00 100.00 100.00

.80

1.00

1.50
I. yds.
diks..

t,MO en. yds. earth excav. for road construction
J.>00 CO. yds. earth excav. from borrow pits for roads

100 cu. yda. esjrth excav. for drainage ditches in swamps
>.I00 on. yds. rock excav. within sites of dam and dike.

. and In pipe trench 1.25
4.000 ctL yds. rock excav. for road construction 1.00
MO ca. yds. handle and remove boulders exceeding \i cu.

yd, from borrow pita 1.00
2.104 cu. yds. furnish and place bond gravel in roads 80
IKMO ciL yds. excavated material hauled over 1.000 ft.

limit of free haul
8.700 aq. yds. srassing earth surface
l.MO CO. yds. concrete masry. In curtain walls of dam

and «ke
1. 470 eu. yds. concrete masry. In gate-house substruc-

ture, sptltway dams, gate manhole, road culverts,
cut-off walls on pipe lines or elsewhere

Use of grouting apparatus and equipment (lump sum). ..150.00
MO CO. ft. eement grout placed 2.50
170.000 lbs. twisted or deformed steel reinforcing bars

for concreteM lln. ft. lO-ln. pipe, e.-l. pipe and specials, to haul and
lay

ttn Ha. ft. 24-ln. pipe, c.-i. pipe and specials, to haul and
lay

S.IOO aq. yds. medium stone pav. laid In screened gravel.
M sq. yds. medium stone pavd. In screened gravel, joints

aolBtad with Portland cement mortar I.OO
I.IOO a*, yds. heavy stone pav. In screened gravel. Joints

pointed with Portland cement mortar 1.25
napai structure of gate-house (lump sum) 500.00
SO M ft. 4-ln. grooved and spllned wooden sheet piling. . 60.00
t,OM Hn. ft. wooden rail fence on road 35
flat Iron work (lump sumi 260 00
Ramove stone, timber and iron work (lump sum) 250 00
Stream control during construction (lump sum) .500.00

.60

.60

.50

.00

.03

.15

8.50

7.50

800.00
.30
.35

1.25

1.70

2.75

.60

.46

.35

.75

1.70
1.40

.70
1.36

.025

.02

9.i;0

400.00 1,000.00
.35
.50

.75

1.75

2.50

.75

.50

.60

.60

1.75
1.50

.75
1.60

.025

.10

7.25

.OZ.'l

1.00

1.00
.76

8.00
50.00

.60

.04

.20

.20

.20

.35

900.00
.60
.35

150.00
400.00
500.00

6.50
160.00

2.00

.03

.40

65
.50

1 00

l.-IO

6.50.00
60.00

..10

100.00
150.00
200.00 1,000.00

.50

.60

1.00

2.00

3.00

.60

.50

.50

.30

1.50
.75

.40
1..50

.08

.03

8.00

7.00
75.00

.50

.03

1.00

1.00
.70

.90

1.00
400.00
4.5.00

.40
300.0(1

150.00

i^Salcm, Mass.—Folkiwing are 4 lowest bills submitted, with Engineer's estimate,
to titc Salem and Beverly Water iiupply Bd. (N. .Matthews. Chmn.) and openeii Mar.
10 tor constructing additional works for water supply from Ipswich River, including
1st aat^OO, construction «f a dredge: 2d section, an electric generator, driven centrlf-
ncal pomp, a steam turbinf driven Kenerator. tninnmlHsion line, trariRformers. switch-
board aad wiring, from plan» of Iln7.en. Whippl<- & Fuller, VI K. 42il St., New York:
(a) Enaineer's estimate, $72,545; (b) McHarg-Rarton Co.. 171 Martlson Ave., New
Tork. H7,630: (c) F. T. l^y & Co.. Inc., Horlngflcld. $f,0.»59 (awjirderl contract): (d)
Thos. riUglbbons Co., Beverly, $54,642: <e) Bay Stale Dredging Co.. Huston, $57,332.

(a) (b) '(c)
110,000 cu. yds. canal excav $0.26 $0.11 $0.15

9,000 cu. yds. general excav ,. 1.00 .60 1 00
nS cu. yds. concrete >., 10.00 7.00 8.50

COOO lbs. steel reinforcing .05 .03 .04

L430 ft. conduit 7.00 5.00 5.00

420 ft. J6-ln. c-l. pipe on piles 4.00 2.00 6.80

1,020 ft. vitr. o» concrete pipe 4.00 3.2'. 2.90
150 sq. yds. paving .1.50 .80 1.26

Dredge ,.10,0(».00 12.000.00 7.000.00

Pumping station (lumpsum) 4.000.00 2. .''00.00 1,575.00
Construction under roadways (lump sum)

.

1.000.00 1,000.00 7.5.00

Anpurtenances dump sum) 2,000.00 1,000.00 1,.100.00

<d)
$0.18

.85
11.25

.03
6.87
3.22
3.37
J. 21

7,000,00
1.975.00
400.00

1.178.00

(e)
$0.22

.70
11.00

.05
5.50
2.50
3.36
1.50

6,325.00
3.500.00
200.00
925 00

mains to cost $75,000; additional gate

valves, cost $8,000; additional Are hy-

drants, $16,000: and meters for all serv-

ices to coat $80,000. ,^ . ^ „ t>
Local press reports state that Geo. 1

.

McTeer. Water Comr., is getting prices

for pipe for a 16-ln. water main to carry

the water direct from reservoir to Scott

Ave.

Spring City, Tenn.—The (jueatlon of Is-

suing bonds for constructing water works
reported under consideration.

Covington, Ky.—H. G. Meiners, City

Engr., writes that the proposed emergency
main from Ft. Thomas along Three Mile

Oeek will be about 41,2 miles long. 24-in.

(iiam., including crossing ot Licking River

400 ft. wide: cost. $200,000. Engineer, Geo.

Hornung, of Newport.

Louisville, Ky.—Improvements in the

municipal water system costing $900,000

are proposed by Wm. O. Head, Pres. ot

Louisville Water Co.. in his annual report.

Alliance, O.—Chester & Fleming,
Pittsburgh, Pa., engaged to prepare

plans and specifications for a reinforced

concrete elevated tank. Work will be
advertised at an early date.

Akron, O.—Citizens voted $600,000 water
bonds, and steps will be taken at once to

complete the system.

Barberton, O.—Council has passed on
ordinance providing for issue ot $17,500

bonds for enlarging water works.

Cincinnati, O.—Bids desired until Apr.

14 by City Auditor for $100,000 bonds,
issued for the purpose of extending, im-
proving and enlarging water works and
constructing a high pressure system of

water mains and pumps for fire protection
purposes and procuring necessary rights-

of-way.

-A-Cleveland, O.—Contracts have been
approved by City Bd. of Control as fol-

lows: C. I. pipe of various sizes to U. S.

Cast Iron Pipe & Fdy. Qo., at $25,000; pig
lead to Grodin Bros., of Cleveland, at

$7,685: for 2 electric traveling cranes for
Division Ave. pumping station, Cleveland
Crane & Eng. Co.. Wickliffe, at $8,490.

Bids desired until May 26 by Commis-
sioner Purchases and Supplies, for steel
reinforcing bars for West Side Tunnel
extension, Dept. Pub. Utilities, Div. of
Water.
Plans for East Side filtration plant will

be prepared as soon as the Division Ave.
plant is completed; capacity 75.000,000 gal.;

cost $1,000,000. R. W. Pratt, City Sanitary
Engr.

Fostoria, O.—Bids desired by E. K.
Cunningham. Dlr. Pub. Service, until
Mar. 31, for the purchase of $65,000
bonds, to be used for reservoir ot earth
embankment lined with riprap or con-
crete; also 3 gate valves. Chas. Lat-
shaw. City Engr.

Mt. Blanchard, O.—Bonds In the sum
of $10,000 reported sold, to be used for
construction of water works.

Sandusky, O.—Bids desired until Apr. 3

by John J. Moiter, Dir. Bd. Pub. Service,
for furnishing material and constructing
a 42-in. intake from pumping station to
a point in Sandusky Bay, 1200 ft. off shore:
also a concrete intake and crib a concrete
well in pumping station, 400 ft. 30-in. pipe
from sewage treatment plant to a point
in Sandusky Bay; all dredging, rock
excav., valves, pipes and submarine uni-
versal joints necessary for completion of
job, advertised in Engineering Record.

Sebring, O.—The Water Co. has en-
gaged Chester & Fleming, Pittsburgh.
Pa., to make an appraisal ot Water
Works in connection with an expert ap-
pointed by city to determine value ot
plant.

East Chicago, Ind.—The East Chicago
Xi. Indiana H.arbor Water Co. contemplates
improvements and extensions, to cost
about $23,000.

Paoll, Ind.—Contract for constructing
reservoir and pumping station for filtra-
tion plant awarded to Norwood Eng. Co.,
Florence, Mass.

Chicago. 111.—Following are totals of
bids onened by Bd. Pub. Wks. Mar. 12 for
furnishing and erecting 5 pumping en-
gines at Mayfalr Pumping Station: Filer
& Stowell, Milwaukee, $497,900; Allis-
Chalmers Co., Milwaukee. $448,750; Holly
.Mfg Co., Buffalo, $489,679; Hover, Owens,
Rentsler Co., Hamilton, O., $498,700: Nord-
bers Mfg. Co.. Milwaukee, $464,800; Wm.
Tod Co., Young8tf)wn, jr •. 800.

Chicago, III,—Bids desired until Mar.
26 by Bd. Local Improvements (Edw. J.
Glackin, Secy.) for constructing water
service pipes in portions of N. 48th Ave..
S. May, S. Carpenter and several other
streets.

Maywood, III,—Bids desired until Mai.
25 by Bd. Local Improv. for 18,940 ft. 6-in.
and 2650 ft. 4-ln. c.-i. water pipe. Robt.
E. Williams, Engr., 118 N. La Salle St.,
Chicago.

^Milwaukee. Wis.—Contract for laying
water mains during the year awarded to
Michael O'Donncll, Milwaukee.
Contract ;iwarded by lid. Pub Wks

for furnishing gate valves to Chapman
Valve Co., Chicago, 111.

Morning Sun. la,—Bids desired until
Apr. 6 by W. B. Garvin. Town Clk.. for
$15,000 water works bonds.

Bridgeport, Neb.—See "Sewerage and
Sewage Disposal."

Lewlstown, Mont.—Bids desired until
Mar. 29 by H. L. Fitton, City Clk., tor
furnishing 100 tons of standard c.-i. pipe;
also same time and place for furnishing 8
Eddy hydrants and 21 valves, both pro-
I)0s.als advertised in Engineering Record.

Missoula, Mont.—It is reported that the
city will soon call a special election to
vote bonds tor construction ot municipal
water works, to cost $500,000.

Kansas City, Mo,—Bids desired until
May 5 by J. . Langan, Purchasing Agent
tor designing, constructing and deliver-
ing a steam turbine reduction gear, cen-
trifugal pumping unit ot a capacity to
pump continuously 20.000,000 U. S. gals,
of water per 24 hrs. against a total com-
bined head ot 360 ft. and steam pressure
ot 165 lbs. per sq. in. at throttle; to-
gether with machinery and appurte-
nances, advertised in Engineering Rec-
ord. Burton Lowther, Ch. Engr.

*St. Louis, Mo.—Contract for water
pipe to be laid from city limits to Indus-
trial School at Bellefontaine Farms, a dis-
tance of 8 miles, is reported awarded to
the National Tube Co., at $15,435.

Benham, Tex.—Bids reported soon to be
asked tor water mains in business district;
also for sewer system to include 2 septic
tanks. Engineers, O'Neil Eng. Co., Dal-
las. Bonds amounting to $30,000 have
been sold tor this purpose.

Houston, Tex.—City Council consider-
ing issue of $20,000 bonds to be used for
constructing concrete settling tanks at
water works to replace the old tanks
now in use.

-^Livingston, Tex.—Contract reported
awarded to Brown & Wilder, of Houston,
tor water works; cost, about $25,000.

Temple, Tex. — Water Comrs. have
adopted plans tor concrete dam and spill-
way to be constructed over Leon River at
water works pumping station; cost $25,000.

TImpson, Tex.—A bond issue ot $17,000
is available for construction of water
works. Address the Mayor.

Raymond, Wash.—Citizens voted to
purchase water system ot Raymond Water
Co.; a bond issue ot $117,500 to pay for
the plant, and provide funds tor extension
and improvements has also been author-
ized.

J. E. Elwood, City Clk., writes bids are
desired until Mar. 31 for the purchase of
the above bonds. J. D. Henry, City Engr.

Tacoma, Wash. — Superintendent of
Water Works Savage has recommended to
Council the connecting ot Hood St. reser-
voir to South Tacoma pumping station;
cost approximately $90,000.

Portland, Ore. — Contract reported
awarded Mar. 3 to U. S. Cast Iron Pipe
& Fdy. Co., tor 4,450 tons c. i. pipe to
be used by Water Bureau for new mains
during 1915, at $29.48 per ton; total cost
$128,415. Smith & Watson Iron Wks. se-
cured contract for fittings at 2% cts. per
lb.

Azusa, Cal. — Contracts reported
awarded as follows on Feb. 27. for water
works; To Mesmer & Rice, 230 Marsh-
Strong Bldg., Los Angeles, to haul, lay
pipe, trench and backfill, $5,900; Amer-
ican Cast Iron Pipe (jo., e. 1. pipe, at
S1 4.846: American Steel Pipe & Tank Co.,
riveted steel pipe, at $1,200; N. O. Nel-
son Mfg. Co.. for National tube valves.
Bids on hydrants were rejected. F. C.
Roberts, Engr., 425 Marsh-Strong Bldg.,
Los Angeles.

Pocatello, Idaho.—J. A. Jones has made
proposition to CMty Council to buy the
$400,000 bond issue voted last year tor
construction of a water system; also to
Install a system.

Reglna, Bask,—The proposed city con-
struction work tor 1915 includes a 900-ft.
subway for pedestrians, some storm
water sewers and large size water mains
and extensions to filter beds at sewage
disposal works. Plans and estimates not
yet prepared.

Philippine Islands.—Lowest bids opened
Mar. 9 by Col. S. W. Roessler, Corps
Engrs.. U. S. A., Army Bldg., New
York. N. Y., for 20 tanks, from 2250 gal.
to 5700 gal. capacity tor Philippine Isl-
ands, submitted bv Robt. S. Hall, War-
ren, Pa., at $6,520.

SEWERAGE AND SEWAGE
DISPOSAL,

Items Arranged Geographically

Fltchburg, Mass,—Bids desired until
Apr. 7 by Bd. Sewage Disposal Comrs,. 745
Main St. (Arthur H. Lowe, Chmn.) for
constructing Sect. 7 ot the main inter-
cepting sewer covering a distance of about
3400 ft., advertised in Engineering Record.
David A. Hartwell. Ch. Engr.

Lawrence, Mass.—.-Vrthur D. Marble,
City Engr.. writes proposed sewer work
is being done by the day; discharges into
existing sewers and eventually into Mer-
rimack River bv gravity: work includes
aliout 13.000 ft. 10 and 12-in. pipe sewers;
total cost $40,000.

Wellesley, Mass.— .'^n appropriation of
$150,000 has been authorized to start con-
struction of a sewer system; when com-
pleted will cost about $600,000.

New Haven, Conn.—Bids desired until

Mar. 29 by F. L. Ford, City Engr., for
constructing sewers in portions of Tyler,
I'eck, and Miller Sts. and King PI.

•kllrmt markti tkut oi^e the names of parties aaardtd contracts.
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Brooklyn, N. Y.—Bids desired until Mar.
25 by Dept. Parlis, New York City (Cabot
Ward, Pres.), for furnishing material and
constructing sanitary sewers, 6-in. c.-i.

force mains and 3 sewage pumping sta-
tions for buildings in Prospect Park, Boro.
Brooklyn, together with work incidental
thereto. Security $3,600.

ALyons, N. Y.—Following are 4 lowest
bids opened Mar. 3 for the construction of
sewer system from plans of J. F. Witmar
& Co., Dunn Bldg., Buffalo; (a) Kennedy-
Hamilton Co., Utica, $79,004 (awarded
contract); (b) Brady-Oltarsch Constr. Co.,
New York, $85,571; Frank George, White
Plains, $90,987; Leary & Morrison Co.,
Rochester, $111,890.
Unit prices of (a) successful bidder, and

<b):
6-in. Vitr. Tile Pipe;

•(a) (b)
180 ft. 6 ft. deep J0.36 »0.63
570 ft. 6 to 8 ft deep 46 .8«
701 ft. 8 to 10 ft. deep 72 .84

8-in. Vitr. Tile Pipe:
7,460 ft. 6 ft. deep 38 .58

20,130 ft. 6 to 8 ft. deep 48 .71

20,520 ft. 8 to 10 ft. deep 73 .91
2,920 ft. 10 to 12 ft. deep 1.00 1.12
1,100 ft. 12 to 14 ft. deep 1.45 1.45
850 ft. 14 to 16 ft. deep 1.82 1.83

10-in. Vitr. Tile Pipe:
« ft. deep 50 .75
840 ft. 6 to 8 ft. deep 60 .85
1,725 ft. 8 to 10 ft. deep 1.88 .97
520 ft. 10 to 12 ft. deep 1.88 1,19
530 ft. 12 to 14 ft. deep 2.55 1.54
2.800 ft. 14 to 16 ft. deep 1.95 1.91
85 ft. 16 to 18 ft. deep 2.75 2.08
«0 ft. 18 to 20 ft. deep 3.00 2.73

12-in. Vitr. Tile Pipe:
350 ft. 6 ft. deep 60 .74
1,190 ft. 6 to S ft. deep 82 .86
2,030 ft. 8 to 10 ft. deep 2.00 1.04
950 ft. 10 to 12 ft. deep 2.52 1.26
280 ft. 12 to 14 ft. deep 1.78 1.61
50 ft. 14 to 16 ft. deep 2.10 1.97
«0 ft. 16 to 18 ft. deep 2.75 2.16
30 ft. 18 to 20 ft. deep 3.00 2.80

15-in. Vitr. Tile Pipe;
390 ft. 8 to 10 ft. deep 1.22 1.23
1.650 ft. 10 to 12 ft. deep 1.52 1.45
100 ft. 12 to 14 ft. deep 1.87 1.80
60 ft. 14 to 16 ft. deep 2.37 2.17

18-in. Vitr. Tile Pipe:
600 ft. 6 ft. deep 92 1.22
1.630 ft. 6 to 8 ft. deep 1.32 1.36
25 ft. 8 to 10 ft. deep 1.62 1.59
100 ft. 10 to 12 ft. deep 2.00 1.70
70 ft. 12 to 14 ft. deep 2.20 2.05
70 ft. 14 to 16 ft. deep 2.70 2 43
30 ft. 16 to 18 ft. deep 3.00 2.69
20 ft. 18 to 20 ft. deep 4.00 3.24

Y-Branches;
«x 18 in 1.70 .86
« t 15 1" 1.10 .69
« X 12 in 75 .B7
«xlO>" 65 .45
« X 8 in 40 .33
« X 6 in 40 .33
Bends !4th 6 in 40 .33

Cast-iron Pipe:
360 ft. 6 in 20 52
2.160 ft. 8 in 25 62
480 ft. 10 in 85 '71

16 in 1.00 [82

Manholes:
255 manholes up to 10 ft., ea.. 40.00 42 00
100 add. ft. over 10 ft 3.00 2.00
Drop manholes, ea 40.00 45 00
Add. ft. over 10 ft 3.00 2.00
Extra excav. per yd 1.75 1.00
12 flush tanks, ea 75.00 125.00
Rock excav. per yd 3.50 5.00

*Sewage disposal plant, awarded to
Leary & Morrison Co.. Rochester, at $37.-

i.r. J**"!: ^ 'owest bids; Pitt Constr. Co.,
Pittsburgh, Pa., $38,600; Suburban Eng.
Co., New York. $39,900; C. A. Hager,
Perrysburg. $41,318.

"«««:.

,i''t'^h
Mo"'*' N. Y.—Contract awarded

Feb. 26 by Municipal Village Bd. for con-
structing 9 miles of pipe sewers and dis-
posal works, from plans of C. C. Hopkins,
Cutler Bldg., Rochester, to Desiderio &
Salter, Rochester, at $37,000.

Rochester N. Y.—Bd. of Contract andSupply IS about to ask bids for construct-

^^f. •'.'"".
I'^'^ Zl°"*- S'«- "ewer tunnel:

cost about $145,000.
State pept. of Health reported to have

approved plans for the Brighton sewage
disposal plant, to cost about $100,000. Fred
T. Elwood, City Engr.

Bradley Beach. N. J.—Local uress re-
ports state that bids received Mar S for
sewer outlet were returned unopened,and new bid.-s will be called for.

Qlen Rock (P. O. RIdgewood), N. J.—Town is considering installation of asewer system and disposal plant.

Allentown, Pa.—Contract for construc-
tion of storm water sewer on Sumner
Ave., reported awarded to Geo. H. Hard-
ner. at $11,118.

Carbondale. Pa.—Engineer J. A. Saxe
has submitted to Council report on pav-
ing and sewer work contemplated dur-
ing the coming summer, and estimates
cost at $103,589.

KIttannIng, Pa.—City Council reported
to have decided to have plans prepared
for sewage disposal plant.

Parkesburg, Pa.— Bids were opened Mar.
8 for the construction of sewer svstem
and treatment plant, from plans ofF H.
Shaw. I.<incaster. as follows

;

Sewer system;—Four lowest bidders:

Slack & Slack Co.. Baltimore, Md., $22,756;
Bundle & Behm, Reading, $22,934; Pollock
& Lewis, Downingtown, $25,157; M. & T.
E. Farrell, West Chester, $26,001. Engi-
neer's estimate, $25,938.
Unit prices of Slack & Slack, lowest bid-

ders;
1,945 ft. 6-in. pipe S0.13

12,296 ft. 8-in. pipe 17
3,205 ft. 10-in. pipe 22
6,365 ft. 12-in. pipe 25
400 ft. 6-in. sub-drains 09
47 ft. 6x6-in. Y-branch 30

403 ft. 6x8-in. Y-branch 33
103 ft. 6xl0-in. Y-branch 50
89 ft. 6xl2-in. Y-branch 50

500 ft. deep house connect 25
22 ft. drop, connect, to M. H... 1.00

12,813 cu. yds. earth excav., 0-8 ft.. .75
968 cu. yds. earth excav., 8-12 ft. 1.00
41 cu. yds. earth excav., 12 ft.

and over 1.25
1,634 cu. yds. rock excav 2.00

1 M ft. sheeting and bracing. .35.00
160 sq. yds. paving around M. H. 1.00

1,155 ft. remov. and replac. pave... .30
72 ft. 12-in. cast-iron pipe 50

30,920 lbs. M. H. & L. H. frames and
covers 01%

335 lbs. wrought-iron M. H. steps .06
7 8-in. shear gates 5.00

10 cu. yds. extra concrete. 1:3:6. 6.00
326 cu. yds. concrete for M. H.

1:2^:5 6.00
4 lampholes. ea 1.00

Number days to complete work, 60.

Sewage treatment plant—Four lowest
bids: Rundle & Behm. Reading, $6,345;
Pollock & Lewis. Downingtown, $6,489;
Geo. C. Souders, Lancaster. $7,715; Slack
& Slack Co.. Baltimore. Md., $8,449. En-
gineer's estimate, $6,325.
Unit prices of Rundle & Behm, lowest

bidders:
Plant $4,300.00
930 cu. yds. earth excav., 0-10

ft 50
200 cu. yds. earth excav., over

10 ft 1.10
100 cu. yds. rock, excav., 0-10

ft 2.50
100 cu. yds. rock excav., over
,„ 10 ft 3,00
10 cu. yds. extra 1:2"^ :5 con-
,„ cete 6.00
10 cu. yds. extra 1:2:4 con-

crete 6 50
1,000 lbs. extra reinf. steel 03%Number days to complete work, 65.

Pittsburgh, Pa.—Bids desired until Mar.
23 at office of City Controller, for con-
structing relief sewers in portions of Bay-
ard, Alexander. Freeland, Greenwood and
Baltimore Sts. and Hampshire Ave. Robt.Swan, Dir. Dept. Pub. Wks.

York, Pa.—Bids desired until Apr. 2 by
C. P. Shreiner, City Clk., for constructing
sewage disposal works and pumping sta-
tion under Contract "A." and furnishing
and installing machinery under contract
B, advertised in Engineering Record.

C. A. Boyer. Supt. Streets & Pub, Improv.
Geo. W. Fuller. Consulting Engr. 170
Bway., New York.

Suffolk, Va.—See "Paving and Road-
making."

Huntington, W. Va.—Bids reported de-
sired until Mar. 22 by City Comrs. for
constructing sewers in 17th. 22d st8. and
various alleys, requiring 10 and 12-in.
vitr. sewer tile. A. B. Maupin, City Engr.
Jefferson, Ga.—See "Water Works."
Macon, Ga.—Citizens voted Mar. 9 to

issue $30,000 sewer bonds to be used prin-
cipally to sewer the Vineville branch.

Manning, S. C—See "Water Works."
WInnsboro, S. C—See "Water Works."
Palmetto, Fla.—See "Water Works."
Nashville, Tenn.—This city will gpend

about $20,000 this year for lateral sewers,
work to begin in April.

Covington, Ky—Among the improve-
ments contemplated this vear by Dept.
Pub. Improv. is the construction of a
trunk aewer in Latonia Ave. to cost about
$25,000.

Lexington, Ky.—Jas. .1. O'Brien, Citv
Clk., writes that bids will be called for
shortly for the proposed north main sew-
er. Cost reported to be $19,000. C. W.
\\ ilkerson, Comr. Pub. Wks.

Lexington, Ky.—City Comrs. reported
to have appropriated in its annual re-
port $19,000 to be used for construction
of North Main Sewer.

Alliance, O.—Bids desired until Apr. 6
by Director Pub. Service (J. H. Hogan.
Clk.) for improving N. Arch Ave. under-
grade crossing, requiring approximately
1.530 lin. ft. 42-in. ring brick or segment
block storm sewer. 690 lin. ft. 12 to 24-in.
storm sewer, 960 lin. ft. 8 and 12-in. sani-
tary sewer, 1100 lin. ft, 10, 6 and 4-in.
water main lowered. 500 sq. yds. new
sidewalk, 310 sq. yds. brick pavement.
5000 cu. yds. excavation, streets and
alleys, etc.

Chllllcothe. O.—H. M. Redd. City Engr.,
has been directed by Council to prepare
plans and estimates for a sewer lateral in
Western Ave., a distance of about 2500 ft.

Cincinnati, O.—Bids desired until Mar.
22 by Director Pub. Service (Parke S.
Johnson. Secy.) for constructing main
and lateral sewers In Montgomery Pike,
Belmont and Glenwav Aves and other
streets of the former Village of Kennedy
Heights.

Cleveland, O.—Contract has been
awarded to John Gallagher, for construct-
ing sewer in W. 110th St., at $12,870, and
to Wm. McDowell & Sons Co., for sewers
in 102d St., Dove and Reno Aves., at
$15,600.

Bids desired until Mar. 25 by Commis-
sioner Purchase and Supplies, for con-
structing sewers in E. 139th St. and
Waterloo Rd. ; also until Mar. 25 (exten-
sion of date from Mar. 18) Dugway
Brook sewer from 800 ft. north of Prim-
rose Ave. N. B. to Helena Ave. N. E.
Contract awarded by Bd. Pub. Service

to M. J. McCarthy, 2610 Woodburn Ave.,
for sewers in ravine east of Reading Rd-,
at $19,000.

Columbus, O.—Funds have been author-
ized by City Council for carrying out
recommendation of Jerry O'Shaughnessy,
Supt.. and C, P, Hoover, Chemist in
Charge, Sewage Disposal Division, for
adapting the original sewage sedimenta-
tion tanks to those of the Imhoff type.
Plans for same have been prepared under
Mr. Hoover's direction by J. J. Morgan.
These plans will be reviewed by a board
of consulting engineers, consisting of Geo.
W. Fuller, of New York; John H. Gregory
and Geo. A. Johnson.

Granville, O.—Following are totals of
four lowest bids opened Mar. 9 by Village
Clerk for constructing sewers and a dis-
posal plant, according to plans by Theo. S.
Johnson, of Granville: Chapman &
Glover. Lorain, $19,388; Mimmick Constr.
Co., Newcastle, Ind., $24,440; Ross Cook
Eng. Co.. Akron, $24,886; Central Ohio
Constr. Co., Cleveland. $25,418.
Following are unit prices of Chapman &

Glover • of Lorain, lowest bidders:
45 lin. ft. 6-in. vitr. sewer pipe

laid in trench $0.15
22,653 lin. ft. 8-in. vitr. sewer pipe

laid in trench 18
540 lin. ft. 10-in. vitr. sewer pipe

laid in trench 23
3,130 lin. ft. 12-in, vitr. sewer pipe

laid in trench 30
3,235 lin. ft. cutting and backfilling

under 6 ft 25
12,073 lin. ft. cutting and backfilling

6 to 8 ft 30
6,315 lin, ft, cutting and backfilling

8 to 10 ft 35
2,775 lin. ft. cutting and backfilling

10 to 12 ft 40
575 lin. U. cutting and backfilling

18 to 20 ft 1.00
1 ton c.-i. pipe 28.00

2,000 lin. ft. 4-in. subdrain 13
100 lin. ft. 6-in. farm tile 12
13 drop manholes 35.00
69 manholes 33.00
9 flush tanks 52.00
2 lampholes 10.00
10 cu. yds. concrete, plain 8.00

250 cu. yds. rock excav. in trench. 2.75

Lowellvllle, O.—Bids desired until Mar.
29 by C. W. Baker, Village Clk., for con-
structing sewers in Sewer Dists. Nos. 1

and 2.

Mansfield, O.—Council reported to have
approved plans for enlargement of the
sewage disposal plant.

Port Clinton, O.—City Council planning
construction of trunk line sewer system,
costing $83,000.

Salem, O.—Local press reports state bids
are desired until Apr. 7 for the purchase
of $10,000 bonds for completing the inter-
cepting sanitary sewer system by con-
structing branches on McKinley and Haw-
ley Aves. and E. High St.

Salem, O.—Bids will be opened by City
Clerk. Apr, 9 for sanitary sewer in Mc-
Kinley Ave., to include 2220 ft. 8-ln. and
2974 ft. 10-in. pipe, 10 manholes, 1 flush
tank, 4058 cu. yds. excav.. etc.

Sorlngfield O.—Citizens will vote .^pr.
6 on the question of issuing $50,000 bonds
for oytension of main sewers, and con-
struction of sewage disposal plant.

Attica, Ind.—Bids desired until Mar. 29
by Weil Light. City Clk., for 1850 ft. main
sewer, consisting of 12 and 15-in, pipe,
15,000 ft. of lateral sewer, 8 and 10-ln.
pine, advertised in Engineering Record.
Dan R. Young, City Engr.

Indianapolis, Ind.—Bids desired by Bd.
Pub. Works Mar. 31 for constructing Col-
lege Ave. main sewer, length 37,824 ft.,

size 12 in. to 7 ft. 6 in.; estimated cost
$218,000; also 38th St. overflow, length
4376 ft., size 8 ft. 6 in., of concrete, brick
or segmental block; estimated cost $90.-
000. Chas. A. Brown, Asst. Engr. in
(Charge of Sewers.
Local press reports state that it has

been decided to proceed with construction
of sewage disposal plant; cost may reach
$2,000,000. B. J. T. Jeup, City Engr.

•Detroit. Mich.—H. W. Busch. Secy.
Dept. Parks & Boule., writes that con-
tracts for installing a sewer system on
Belle Island Park, to include sewers and
manholes, treating plant liquid chlorine
disinfectant apparatus and pumping plant
have been awarded as follows; Sect. A.
to Jaynes & Affelt; Sects. B and C, to
Geo. R. Cook; Sects. D, E. F, G. H and I.

to Wm. Blanck & Co. Total cost about
$90,000.

Grand Rapids, Mich.—W. C. Hood, of
Ann .Arbor, preparing preliminary report
for city sewage disposal plant.

Chicago, III.—Bids desired until Mar.
26 by Bd. Local Improv. (Edw. J.
Glackin, Secy.) for constructing drains In
S. Whipple, Flournoy. W. 89th and a
number of other streets.

Maywood, III.—Bids desired until Apr. 1

by Bd. Local Improv. for 2% miles con-
crete and vitr. tile pipe outlet sewer and
about 5% miles of 12 and 15-in. lateral
sewers. Robt. E. Williams, Engr., 118 N.
La Salle St., Chicago.

Ames, la.—Contract reported awarded
Mar. 3 to Moore Seig Constr. Co., Water-
loo, for sanitary sewers, at $8,879.

Clinton, la.—An election will probably
soon be held to vote $100,000 for the con-
struction of 2 sewers.

Onawa, la. — Contracts have been
awarded as follows on bids opened Mar. 9
from plans of Bruce & Standeven, of
Omaha, Neb. ; For sewer laterals, to Inter-
mountain Bridge & Constr. Co., of Tecum-
seh, Neb., and disposal plant, to C. B.
Reynolds, of Council Bluffs, la.

Postvllle, la.—Bids desired by City Clk.
about Apr. 1 for constructing sewer sys-
tems to cost $25,000. Engineer, ^^tna
Eng. Bureau, of Chicago, 111.

St. Paul, Minn.—The Council on Mar. 12
adopted order for construction ol the
Payne-Edgerton sewer system, at an esti-
mated cost of $44,584.
Contract reported awarded Mar. 12 for

con-structing the Front-McKenty sewer
system to E. T. Webster, at $53,434.
Council considering construction of

sewer on Goodrich Ave. from Finn to
Cleveland Ave. Hearing on the Fredor-
icka-Fairmount Ave. system to be held
Apr. 3; estimated cost $39,351.

Asst. City Engineer Carroll estimates
cost of constructing Snelling-Como Ave.
West sewer system at $289,000.

Osborne, Kan.—Contract has been
awarded to Bby Constr. Co., Wichita, Mar.
10 for furnishing material and construct-
ing sewer system, at $16,203, to consist of
15,840 ft. 8-in., 3215 ft. 10-in.. 3620 ft. 12-
in. vitr. sewer tile, 10 flush tanks, 51
standard manholes, septic tank complete,
including excavation, concrete by-passes,
valves, etc. Next 3 lowest bids: E. M.
Scheflow, Baton Rouge, La.. $16,570; Ton-
kawa Constr. Co., Kansas City. Mo., $17,-
022: Everett & Burt, $17,135. E. T. Archer
& Co., Engrs., New England Bldg., Kan-
sas City,. Mo.; S. P. Soult, Mayor.

Bridgeport, Neb.—Bonds have been sold
in the sum of $12,000 for sewers and
$6,000 for water works extensions.

Anaconda, Mont. — City Council has
passed resolutions to create Improvement
Dist. 177, providing for construction of
.sanitary sewer system to cover entire
south side; estimated cost, $130,400. Re-
liorted bids for the work will be received
early in April.

Cleburne, Tex.—Citizens reported to
have voted Mar. 6 to issue $180,000 bonds,
for the construction of a sewer system.

Walla Walla, Wash.—Residents of Leon,
Brown and Ennis Annex additions to city
have petitioned City Council to construct
a sanitary sewer with sufficient laterals to
accommodate entire district bounded by
Division and Mill Sts. and Isaacs Ave. and
city limits. M. A. Powers, City Clk.

Eugene, Ore.—H. D. Forneri, City
Engr., is reported to be preparing plang
for a lateral sewer to be constructed be-
tween 7th and 8th Aves., bet. Blair Boule.
and Van Buren St.

McMlnnvllle, Ore.—Bids reported desired
Mar. 23 by C. A. Candler, City Recorder
for constructing a trunk sewer system, re-
quiring approximately 2335 lin. ft. 30, 36
and 48 in. monolithic concrete pipe, 6352
lin. ft. 6 to 20 in. vitr. pipe, 23 concrete
manholes, etc. R. W. Jones, City Engr.

Long Beach, Cal.—Contract awarded
Mar. 3 by Bd. Pub. Wks. tor constructing
ocean outlet for main outfall sewer, re-
quiring about 1100 ft. 36-in. c. i. pipe, to
Mereereau Bridge & Constr. Co.. Pacific
Electric Bldg., Los Angeles at $29,007.
Olmsted & Gillelen. Hollingsworth Bldg.,
Los Angeles.

Niagara Falls, Ont.—An election will
soon be held for constructing Muddy Run
trunk sewer, consisting of 4500 ft. 78-in.
and 4500 ft. 42-in. pipe sewer and 3050 ft.
tunnel. Cost $200,000. F. J. Anderson,
City Engr, ; W. J. Seymour. City Clk.

Stratford, Ont.—A. B. Manson, City
Engr., writes citizens voted Mar. 5 to
construct main sewer through town, work
to be done by city day labor.

Reglna, Sask.—See "Water Works."

BRIDGES.
Items Arranged Geographically

Good Ground, L. I., N. Y.—Election will
soon be held to vote on construction of
bridge from mainland to ocean beach;
cost, about $50,000.

Keyport, N. J.—Plans have been com-
pleted by County Road Engineer for con-
structing drawbridge over creek at West
Keyport; cost about $40,000.

Somervllle, N. J.—Bids desired until
Apr. 2 by County Bd. Freeholders, for
constructing 5 bridges.

Albany, Pa.—Wm. H. Hunter, Ch.
Engr.. Philadelphia & Reading Hy., Phila-
delphia, writes contracts were awarded
on bids opened Mar. 5 to Reading Contr.
Co.. 622 Court St.. Readinc. for 2 bridges,
one at Albany and the other at Wagon-
town.

itftr'"-i watlcd llnix rjire the names of parties awarded crntracts.
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Cartoondal«. Pa.—PUns have b«en ap-
prored by Public S«rvic« Comn. (or con-
traetlBC Tiaduct over tracks of Delaware
* Hadaon R.R. at SlmpMn St.. ror county
and imilroad company: coat about rni,OM.

Maadvllte, Pa.—«ds reported desired
until liar. 17 by Supervisors of E:ast Mead
Townahlp, MeadriUe. for constructins a
conervte bridse.

Rssdlng, Pa.—County Comrs. contem-
plate constructing bridse at S. Sth St.

Qraanvllla. S. C^ida desired unUl Mar.M tor John B. Marshall. Mayor, for tur-
njahtng material and pavinK streets, about
M.«M aq. yds., and MM sq. yds. sidewalk
paTlBS, advartised in nwlneering Record.
C. P. Ballenger, City Etesr.

Miami, Fla.—City Council directed Har-
rlnstoa. Howard A Ash to prepare plans
tor ooastructlns t bridges over Miami
RlTcr. ODC at D and one at 12th St.

AMontoomary, Ala.

—

Contract for con-
structing steel bridge over Tallapoosa
River awarded by county to John RoebUns
* Sons Co.. 117 Uberty St., New York
City, at about tSO.000.

Lake Charles. La.—Bids desired until
Apr. S by Police Jurj- at Lake Charles (E.C House. Clk>. for constructing a steel
hlchway swine bridge over Black Bayou
on Hi£bway Na 4.

CassbrldBS, O.

—

Bids desired until Apr. 6
by Coonty Oomrs. Cambridge, for 127.000
bonds. Issued for the purpose of construct -

ins bridge over Wills Creek. City of Cam-
Mdce. T. C. White. Co. Aud.

Ctevaland, O.—Bids desired untU Mar.M by OommiastoiMr Purchases and Sup-
pHaa; for min and shop Inspection of steel
soparstrDCtare of Clark Ave. VladneL
BIda desired until Apr. a by County

Oommissionera for constructing a concrete
bridge, per Report No. 3490. W. A.
Stinchcomb. Co. Surveyor.

Columbus, O.—Bids desired until Apr. 7
by County Comrs. (John Scott. Clk), for
constructing Sohrock reinforced concrete
bridge over .\lum Creek. Schrock Rd..
Blandon Township.

Dsiaware, O.—Bids desired until Mar. SO
by County Comrs. (or constructing super-
structures and substructures of Stratford
Bridge, Delaware Township: Hoskins
Bridge, Radiwr and Thompson Townships:
Main Bridge. Teoy Township: Central Ave.
Bridge. Qty of Delaware. W. V. Aldrlch.
Co. Aud.

Hamilton, O.—Bids reported desired
oatn Mar. 24 by County Commissioners
(or coostructlng a bridge. Probable cost
»a.oM.

Illinois.

—

Bids desired for constructing
bridges In State of Illinois, according to
^na on file at office of State Highway
Oaam.^ Springfield. (Wra. W. Marr.
iDgr.), as foUows:
Marion, until Mar. 24 at Town Clerk's

office. Marion, (or 2 reinforced concrete
bridges In West Marion Township.
Spans, 1( and 2S ft.; roadways, each 20
(L BBginaer's estimate, 1830 and tl,0S5.
P. B. Wilson, Co. Supt. Highways,
Marion.

Harrison, until Mar. 20, Town Hall.
Harrison, 2 reinforced concrete bridges
In ' Harrison Township, Server and Soda-
man brtdgea. Spans. 12 and 8 ft.; road-
ways, 1( and 20 ft. Engineer's estimate
(or both bridges. tl.4M. A. R. Carter.
Oo. Supt. Hl^wasrs, Harrison.
Marphyaboro. until Mar. 31, at Court-

boose. Murphysboro. steel bridge on re-
inforced concrete abutments, between
Grand Tower and Pomona Townships,
known as Rattlesnake Perry Bridge.
Span. 180 ft.: roadway. It ft. Engineer's
cMlmate, including piles. $13,<00: also re-
inforced concrete bridge In Levan Town-
ship, known as Tom Hughes Ford Bridge.
Span. M n.; roadway, U ft. Engineer's
estimate, 82.470. Tnos. G. Dunn, Co.
Supt. Highways, Gorham.

Marshall, until Apr. 1, at Courthouse,
Marshall, reinforced concrete bridge In
Dolson Township, known as Slater
Bridge. Spana. 2. at 10 ft. Engineer's
estimate, 81.*&0. Zane Arbuckle, Co
Supt. Highways. Marshall.

Monee, III.—Bids desired until Mar. 27
lijr E. P. Heft. Town Clk., Monee, for con-
structing a reinforced concrete bridge in
Monee Township. W. H. Smith. Co. Supt.
Highways. JolleL

Moosehesrt, III^A concrete bridge is
to be constructed over Mill Creek at
Moosebeart by 3tate Highway Comn. and
county.

^Superior. Wla. — E. E. Hedgsvek,
County Clk., writes that contract for
constructing bridge over Republic River
(bids opened Mar. 3) awarded to Ward
A Weighton, Sioux City, at 813,000. Next
three lowest bidders: Lincoln Constr.
Co.. Lincoln, Neb., |I«.8»0; Leonard Wil-
son Co., Lincoln, 817.880: N. M. Stark
Co.. Des Moines, la., tU,UO.

Dubuque, la.—See "Paving and Road-
making."

Dubuque, la.—B. H. Burrell, of Du-
buque, U. S. Senior Highway Engr., In
charge of Iowa Port Road, writes tliat

there will be let some time during April,
bridge and viaduct work amounting^ to
approximately 850.000, for the Iowa Port
Road. In all about 8200.000 road and
bridge work will be done In Dubuque
Couty this year.

Bids reported desired until Mar. 31 by
County Auditor for constructing 75 con-
crete box culverts on Iowa Post Rd.

Sibley, la.—Bids desired iintll .\pr. 7 by
County Bd. Supcrv for furnishliig material Ave., Boro. Brooklyn, together with' all

and constructing 2 steel bridges and 36 work incidental thereto (a) 250,000 cu.

cement bridges and culverts. D. W. Clay- yd. per cu. yd., (b) totals: Rodgers <&

ton. Co. .\uil, - ' •'"^ "' -"-" '

Lawrence, Kan.—County Comrs. have
engaged Hedriek & Cochrane. Kansas
City, Mo., as consulting enRlneers for a
concrete bridge to be constructed across
Kansas River. Construction work will

not be started until about Aug. 1.

Kearney, Neb.—Bids reported desired
until Mar. 26 by L. H. Dean, County Clk..
for bridges and bridge repair work during
ensuing year.

Hagerty, Inc., 152d St. and Harlem River,

Bronx, (a) 18 cts., (b) 845,000; Cullen-

Flemlng Contr. Co., Inc., 1 Bway., New
York, (a) 1S\ cts., (b) $46,250; Henry
Steers, Inc., 17 Battery PI., New York,

(a) 19.4 cts., (b) $48,500; Norton & Gor-
man Contr. Co., 303 Douglass St., (a)

19.9 cts., (b) $49,750. „, ^ t m
Bids desired until Mar. 24 by L. H.

Pounds, Pres., for paving portions otAve.
I, New Lots and 6th Aves., VV. 24th, E.

17th. E. 23d and several other streets,

requiring approximately 35,500 sq. yds.

ANelaon, Neb.—Contract has been asphalt pavement, etc. : also laying side-

awarded to Ward & Weighton, Sioux City, walks on Chester St. and E. 17th Sts., in

la., at $13,000 for constructing the Su- all 17,575 sq. ft. cement sidewalks, etc.;

perior State Aid Bridge (bids opened by also furnishing and delivering the fol-

Co. Comrs. at .Nelson. .Mar. 3); It will be lowing: 3,100 cu. yds. broken trap rock
a reinforced concrete arch bridge with and 1.900 cu. yds. trap rock screenings;

16-ft. roadway. Next 3 lowest bids: Lin- 200.000 gals, tar road surfacing material.

coin Constr. Co.. Lincoln. $16,890; Leon- 2.200 ou. yds. sand.
ard. Wilson Eng. Co., Lincoln, $17,980; ^ ^ ,,

.N. M. Stark & Co.. Des Moines, la., Buffalo, N. Y.—Contracts awarded by
$19,130. D. D. Price, State Engr.. Lincoln. Council to German Rock Asphalt «

E. E. Hedgeock, County Clk.. writes Cement Co. (D. S. Morgan, Bldg.) for

that all bids opened Mar. 3 for bridge following asphalt pavements; Abbott Rd.
construction during the year have been $54,030, Roesch Ave. $47,380, Newfleld St.

rejected. New bids will not be asked. $30,000, London Ave, $24,860, and Eck-
hert St. $13,660.

Fargo, N. D.—Bids desired until .Mar.
31 by Bd. Comrs. for $140,000 paving
bonds, advertised in Engineering llecord.
A. R. Watklns. City Aud.

Brooklyn N. Y.—Following are 4 low- Constr. Co., 208 Bway., (a) $1.24, (b)

est bids opened Mar. 11 by Park Bd., $20,820; Barker-Bonner, Inc., 18 E. 41st

New YorkTcabot Ward, Prei.) to furnish St., (a) $1.30, (b) $21,827; Wm. P. Mc-
and^ Place 250 000 cu. yd. earth fill along Donald Constr. Co., 38 Park Row, (a)

Shore Rd bet 94th St and Ft. Hamilton $1.31, (b) $21,995.fahore KO. oei. a»in ci. a _ _^ ,^^ „ , ^^^^ desired until Mar. 25 by F. J. H.
Kiacke, Comr. Bridges, for furnishing
and delivering granite paving blocks to

Ypsllanti, N. D.—Bids reported desired Kensington Ave. $16,316. Delavan Ave
until Apr. 6 by County Auditor, for con- $30,538; and to German Rock Asphalt &
structlng an 80-ft. steel bridge over Cement Co., D. S. Morgan Bldg., tor

James River. Gorton St., at $19,180.

the Williamsburg Bridge.
Bids desired until Mar. 25 (readvertise-

ment) by Park Bd., New York City
(Clabot Ward, Pres.) for furnishing ma-
terial and surfacing with asphaltic con-
crete the City Island Rd. from Eastern
Boule. to City Island Bridge, Pelham Bay
Park, Boro. Bronx. Security $10,000.

Niagara Falls, N. Y.—About $128,000 is

to be spent for street improvements by
Common Council.

Penn Yan, N. Y.—About $24,000 bonds
for paving Elm St. have been sold by Bd.
Trustees.

Phelps, N. Y.—P. Keete, Clerk, writes
that it is proposed to pave Main St. with
brick. Including concrete curb and gutter,
a distance of about 1V4 miles, and bids will
be asked this spring. Work is under the
Supervision of the State Highway Dept.,
Albany.

(^Syracuse, N. Y.—Contract tor paving
E. Raynor St. with vitr. block awarded
by Bd. Contract & Supply to Warner
Quinlan Asphalt Co., Syracuse, at $30,239.

AContracts for paving with asphalt *Utlca, N. Y.—Contract tor resurfacing
awarded by Comr. Pub. Wks. as follows: with crushed stone about 7000 sq. yds. on
Henry P. Burgard Co.. 1968 PMllmore Ave., Bank PI. and Dudley Ave. has been
York" St. $25,819, Northampton St. $10,330. awarded to H. W. Roberts & Co., Utica.

Osceola, Ark.—See "Bridges." •^Geneva, N. Y.—Contract for paving
with Bessemer block on Castle St. award-

I^Davenport, Wash.—Contract for sur- "J'V^irr'n'L "wi/i ir. Hohari W^ Hen
faHng 12Vi miles road between Reardan «^„*'^,5,<l\,r"^; 1^2 212and Davenport awarded to Jacobsen-Bade son, Geneva, at iu.ii^

Co.. Portland. Ore., at $24,534.

La Conner, Wash.—Following are totals

of 4 lowest bids opened by County Comrs.
.Mar. 2 for constructing 230 ft. draw span,
steel construction, near La Conner: L. R.

Long Island City, L. I., N. Y.—Fol-
lowing are 4 lowest bids opened by
Maurice E. Connolly, Pres. Queens Boro.,
Mar. 11 tor paving Thomson Ave.—(a)
1700 cu. yds. concrete in place, outside
railroad franchise are; (b) 9700 sq. yds.

Kills. Seattle, $21,935; Illinois Steel Bridge improved granite block pavt., outside rail-
Co.. Chicago, $22,489; A. C. O'Neil, Seattle,
$22,824: T. R. Wood, Seattle. $23,416,
Boweman & McCloy. Mutual Life Bldg.,
Seattle, Consulting Engrs. A. L. Strong,
Co. Engr., Mt. Vernon. Wash.
Contract for constructing the above

road franchise area, including sand bed
and cement grouted Joints, 1 yr. main-
tenance: Wm. J. Scanlon Co.. 1 Union
Sq.. New York, (a) 1 ct., (b) $3.15; D. M.
O'Connell, Long Island, (a) 1 ct., (b)
$3.20; H. J. Mullen Contr. Co., Long

bridge has been awarded to Illinois Steel Island, (b) $3.30; Clancy & Nuhn Contr.
Co.. Chicago, at following detailed bid: Co., Long Island City, (a) 1 ct., (b) $3.30.
Draw spans and concrete center Bids desired until Mar. 24 by Maurice

piers (lump sum) $16,490.00 E. Connolly, Boro. Pres., for paving por-
15 M ft. lumber in approaches 280.50 tlons of Grand Ave., Prospect and Henry
20 M ft. lumber In protection. 400.00 sts., in all 8550 sq. yds. asphalt pave-

1.000 ft. piling in approaches 210.00 ment, etc.; constructing sidewalks on
3,000 ft. piling under concr. pier. 810.00 portions of Sutphin Rd., Boerum Ave.,
6,000 ft. piling in protection 1,080.00 Murray, Union and Bathgate Sts., in all
400 ft. extra piling 96.00 65,300 sq. ft. cement sidewalk; also flag-
75 cords brush mattress 262.50 stone sidewalks on Perry Ave. and Han-

150 cu. yds. stone on mattress.. 360.00 cock Sts., In all 47,500 sq. ft., etc.; pav-
100 cu yds. extra concrete be- ing with granite block, 1st St., 1,370

low elevation 1,600.00 sq. yds.
100 cu. yds. extra concrete

•Yonkers, N. Y.—Contract tor paving
with asphalt block on Yonkers Ave.
awarded by Bd. Contract & Supply, Mar.
5 to J. B. Pennell & Co., Yonkers, at
$130,320.

Beividere N. J.—Bids desired until
Mar. 31 by Com. County Bd. Chosen
Freeholders, Beividere, for constructing
2 waterbound macadam roads, the Buttz-
ville-Danviile Rd., 5.755 miles long and
the Bloomsbury-StiU Valley Rd., 2.91

miles long. F. W. Salmon, Co. Engr.,
Netcong.

Bridgeton, N. J.—Lowest bid opened by
Cumberlaiui County Bd. Freeholders for
constructing road from Millville to Port
Elizabeth was submitted by Richmond &
Craig, at $37,150.

Cape May, N. J.—City Council voted to
spend $15,000 repaving Washington St.

Chesterfield, N. J.—Bids desired Apr. S
by Township Com., Chesterfield Township
(C. M. Bunting, Chmn.) at Chesterflel(t
Hotel, Chesterfield, for constructing a
waterbound broken stone road with a bi-

tuminous dressing and gravel sides from
end of present stone road in the Village'

of Chesterfield to the township line be-
tween the townships of Chesterfield and
North Hanover, a distance of 11,575 ft.

Probable cost $20,000. Jas, Logan, Co,
Engr.. 11 Main St., Mt. Holly.

Newfane, N. Y.—Town Bd. voted to *East Orange, N. J,—Contract tor fur-
spend $11,000 for street Improvements nishing and applying 255,000 gals, non-

„ , ., ., T asphaltic road oil in the streets of the city
New York, N, Y.—Lowest bids opened awarded to Wm, S. Logan, Newark. Lin-

Mar. 5, by Marcus M. Marks, Pres, Boro, coin E, Rowley, City Clk. (bids opened
Manhattan, for regulating and regrading, Feb, 22); approximate cost $14,000.
W. 155th St.. from Bway, to Riverside,

Wenatchee, Wash.—Countv Engineer together with the widening of Riverside *Freehold, N. J.—Contract for pavmg
has been directed to prepare plans for Drive on easterly side of its junction with wings of Norwood Ave. Deal with ameisite
constructing steel bridge over Wenatchee W. 155th St., was submitted by M Di and constructing brick gutters has been
River: cost about $35,000. Menna Constr. Co., as follows: 2940 cu awarded by Monmouth^ County Bd^ F^ee

i_i u M, ^ . «. ^ yds. earth excav., 80 cts.: 100 cu vds
*:'.?t?""'.»"t.*'-TrP'a'' reported desired rock excav, $1.75; 600 cu yds exckv in

f„1"',^";^'.'^>'^"'-^"P,«^/-*t^l Centre, test trenches, $1 2700 cu, yds filftur-
h'^M.r'^^l"^''."."*

a„ reinforced concrete nlshed, 1 ct,; 900 lin, ft. neW 7-in granUe
gfi^Sf '^r!;.»'V*„?°«S'.^,ir,

°" "'en^'on »' curb, $1.00; 250 lln. ft. new 5-in^blue-«th St In city of HoltvlUe. stone curb, $1; 350 lin. ft. old bluestone
Visalls, Cal.—Bids reported desired until S,""",?.

'"«**'•
,}," ':^^-''JS° ^^^ "• "^^ '^'"e-

Apr. 7 by Bd. Superv. for constructing a f'Pi'*,"^?' ^L^}f-- *»,2 ^l- ft. old flag, re-
bridge across Cameron Creek In Mooncy ?i"l',| p^-^x- I""" «?• "• ''"""ete sidewalk,
Grove. 12 <^ts. ; 205 cu, yds. dry rubble masonry,
T ,,.«»« „ S?„S'®" '^^ cu. yds. Class A concrete, $10;Toronto, Ont.—See "Railroads," 2500 cu, yds, CTlass B concrete $6- 40 lin

ft- vltr. pipe, 12-ln, diam,. 50' cts'.; 20 M
PAVING AND ROADS. ard^^ypt:' T: Utrm'c^'%li. \^^l^
U^Arrana.,Geo,rapH^aUy A^^ "^llZVy. Ill- ^^0 7. \t\,r^ll^

I.*,t ':'^,}Zl^\t^^^^: rejointed and reset, 50
„'. r, .

- -,: ,• ...«,....., cts,, 16.000 lbs, steel reinforcement bars - . _ ,Comn,, Boston, has awarded contract to 3 cts,; 200 lln, ft. wrought iron fence »l' Boulevard Comrs
B. Perlnl A Co., Ashland, for construct- 1"^" "" ' «.r^„..h. -„_*.";- -"_'*".c_®' *^-

Ing a section of concrete road 2600 ft

above elevation 900,00

Seattle, Wash.—We are Informed that
the citizens voted Mar. 2 to issue $545,000
bonds for constructing bridge at 10th Ave.
.N". E,: Engineer, F, A, Rapp, City Hall.

holders. Mar. 10, to Wm. F, McGovern.
Trenton, at $23,927,

Glen Ridge, N. J,—Bids desired until
Mar. 22 at 8 P. M, by John A, Brown,
Boro. Clk., for furnisiiing and applying
approximately 30,000 gals, non-asphaltic
road oil on streets of borough during fiscal
year.

Irvlngton, N. J.—Bids desired until Mar,
24 by Bd, Town Comrs, for furnishing
f,o.b, cars Lehigh Valley freight ter-
minal, Irvlngton, 60,000 gal, non-asphaltic-
road oil, I, J. Casey. Jr., Town Engr.

Jersey City, N. J.—Contract for sup-
plying 50,000 gal, asphaltic road oil

... ^ ..„..„ .c,u,„i,;»j -Mu reaPT ill
awarded to S. SternkofC, West Hoboken.

*Mas«achu«etts.—The .State Highway cts,; 16.000 lbs, steel reinforcement hir« at 4% cts. per gal. Bids opened by County
omn., Boston, has awarded contract to 3 cts.; 200 lln, ft. wrought iron fence »i' "— '"'""-^ '^ -

B. Perlnl A Co., Ashland, for construct- 150 lln. ft, wrought Iron 4-in pipe 50 bts-
long in North Andover, at $7,644.

..^••.J Newton, Msss.—Bids desired untilMar 24 by Geo. E, .Stuart, Street Comi,,
for the following approximate quantities
of road surfacing materials required for
1916: 10,000 gals, standard asphalt l.lniler
B, 90 per cent quality; 100,000 gals, stand

total $28,031, Next lowest 'bid8:'D. Mc-
??umI' '^P^^*^, S'Menna & DeBlaslo,
$30,837; W, F. McElroy, $32,013

yjiul^ I'i'*!" 'o^l 5,"?" rejected as opened
•^",.1'',^^.?:" ^'S^"^ Ward, Pres.)
for, furnishing -ten.., and surfacing ^VrgK" Chmn, Road Comwith asphaltic con.rete City Island Rdfrom Kastern Boule, to City Jsland

Mount Holly, N, J.—Bids desired until
Mar, 31 by Bd, Chosen Freeholders
(Harry Hawkins, Jr,. Clk.) for supplying
road oil for the year 1915, advertised in
Engineering Record, about 250,000 gals,
Jas, Logan, Co. Engr,. Mount Holly; Jos,

of Street
Newark, N. J.—Bids were opened Mar. 4

.»,!«« ., ..- .quality
10.000 gals, tarlne. No, 1 quality; 30.000
gals non-asphaltic road oil.

and Water Comrs.
Ch, Engr,) for re-

High St. to 1st St.,

bidder. Van Keuren

-A-Woonsocket, I.—ContractH «. vy>,*wvr.«%. n. I .^-^^UII iraCt WaS
awarded Mar. 11 by Chas, D. Southwick.
Chmn. Com on Streets and Bridges, for
paving a portion of Pond St., to Simpson
Bros. Co,, Boston, Mass., at $21,995, Next

IS- o.?r^ 1,*'",? '''*yA'- '" ^- Y.—Following are four lowest bids opened by Maurice
nl-V-Jr,? i?^;,,',';*'^„,9"'^e"'* Boro,, for paving College Point Causeway: (a) D, M.
S=V,°I?I3 A'

'Middle Village, Long Island City, $25,061; <b) Cleveland Trinidad Asphalt

»«i?K* S,'^',^>*S X°';'i'
,*25.I73; (c) Queens Plaza Contr. Co.. Long Island City,

$25,425, and (d) H. .1. Mullen Contr, Co,, I>ong Island City, $25,598,

L',"!^?* bids: T. L«ne,''worces'te''rT Mass.' l-JJ^
""' *"]* concrete outside railroad franchise area $0^01 $4.30 $4.95

$23,132, and John Cashman * Son Co., 6,300 sq. yds. Improved granite block pavement outside rail-
Boston, $23,584. Frank H. Mills, City road franchise area. Including sand bed and bltumin-
En«r- ous grouted joints— l yrs,' maintenance 3,25

^vjg stafe ^t',-w\tirrod^bl^ck^!-i!;r,'v,'t°r^ -aVot.'?^S'lSin%rk,l;i1ro''Zlnr„ln\^e^.''."^!'.'!"-!": 3.25""'^''' 50 sq. yds. stone gutters 50

•kltemt marked thus tiive the names of parties awarded contracts.

2.54
4,30

2.54
.50

2.90
1,00

1,00
,20

(<J)

$0.OT

3,35
,01

S.2»
.01
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& Son, Harrison, as follows: 7000 sq. yds.
granite on new concrete, $2,99; 2200 sq.

>(Js. granite on old concrete, $2,57; 16 sets
zii X. (i-iri. 4-cut granite corners, $14,50; 25

ft, 20 X 6-in,, 9-ft, radius granite curb,
$1,45; 300 ft. 20 x 6-in., 12-ft. radius gran-
ite curb, $1.45; 25 ft. 20 x 6-in,, 15-tt,

ladius granite curb, $1,45; 25 ft, 20 x 6-ln,,

20-ft, radius granite curb, $1.45; 6400 lin,

ft. granite curb, $1.09; total, $34,336. iN'ext

3 lowest bids: Newark Paving Co., $34,-

765; OGara & Maguire, $35,682; Ralph
l^angiovami, $36,380.
Orange St., from 1st St. to City Line,

with wood block—Lowest bidder, John S.

(ieigers Sons, 80 Hartford St., Newark, as
follows: 7000 sq. yds. 4-in. wood block on
new concrete, $2.83; 2200 sq. yds. 4-in.

wood block on old concrete, $2.30; 5900 lin.

ft. 20 x 6-ln. granite corners, $1.15; 22

sets 20 X 6-in. granite corners, $15; 25 lin.

ft. 20 X 6-in., 9-ft. radius granite corners,

$1.45; 200 lin. ft, 20 x 6-in,, 12-ft, radius
granite corners, $1,45; 25 lin, ft, 20 x 6-m,
granite 15-ft, radius corners, $1,45; 25 lin,

ft, 20 X 6-in.. 20-ft, radius granite cor-

ners. $1,45; 300 lin, ft, 18 x 6-in. granite
header curb, $1,05; total. $32,699, Next
3 lowest bids: Newark Paving Co,, $32,-

94S: John E, Donovan. $33,775; Van Keuren
* Bon. $33,857, , _, . ^

Bids desired until Mar, 30 by the Joint

Com. Board of Chosen Freeholders,
counties of Essex and Hudson, at New-
ark, for rebuilding fenders of center and
rest piers of Jackson St. Bridge, between
Jackson St., Newark and 4th ,St,, Ham-
son,

Sharon, Pa.—Bids desired until Apr, 6

bv Claude B, Lartz, Secy, Boro, for fur-
nishing sufficient asphalt to pour 20.000

sq, yds, of brick paving, advertised in

Engineering Record.

^-Baltimore, Md.—Contract for paving
with sheet asphalt streets in Northeast
and Northwest Baltimore has been award-
ed by Bd. .Awiirds on Mar. 10 to P. Flani-
gan & Sons, 120 E. Lexington St., Balti-
more, at $94,356.

Lynchburg, Va.—Citizens of Lovington
Dist. voted $35,000 bonds for construct-
ing 8 mile turnpike from Shipman to

Craig's Shop.

•Richmond. Va.—Contract for repair of

Carv St. Road awarded to L. Lawson.
Norfolk, at $9,368.

Suffolk. Va.—City Council voted $40,000
bonds for pavements and sewers.

Huntington, W. Va.—Bids reported de-
sired until Mar. 22 by City Comrs. for
grading, curbing and paving with No, 1

vitr, brick, 5th St., 10th Ave. and an
alley. A. B. Maupin, City Engr.

New Martinsville, W. Va.—-Bids de-
sired until Mar. 27 by L. E. Lantz. care
of Bank of Jacksonburg, Jacksonburg,
and opened at courthouse in New Mar-
tinsville, for $75,000 Grant Dist. road
bonds.

Black Mountain, N. C—About $10,000 is

to be spent for constructing cement side-
walks by Town Council.

Bryson City, N. C.—^Bids desired until
.\pr. 10 by F. E. Bry. Secy.. Bd. Highway
Comrs., Swain Road Dist., for $100,000
road bonds.

Sanford, N. C.—About $100,000 paving
bonds have been sold by Lee County.

Atlanta, Ga.—County Public Wks.
Cora, and Council Street Com. voted to
construct 25 miles streets; cost about
$500,000.
About $16,000 is to be spent by county

for paving S. Pryor St.

Macon, Ga.—Citizens voted Mar. 9 to
Lssue $120,000 paving bonds to pay city's
one-third of the cost of paving several
miles of city streets.

Trenton, Ga.—Bids desired until Apr.
6 l)y County Bd. Comrs. of Roads and
Revenues (I. H. Wheeler. Chmn.) for
$60,000 road bonds.

Palmetto, Fla.—See "Water Works."

Shreveport, La.—S. A. Dickson. Mayor,
writes tliat it is proposed to pave Howell
and Christian Sts. with asphaltlc con-
crete, but the -vork to be done by city.

Hazlehurst, Miss.—Bids desired May 1

by B. Shelton. Clk. Road Comrs. of Dist.
No. 5 for $25,000 bonds.

Tullahoma, Tenn.—About $5,000 is to
be spent by city for road building equip-
ments.

Barbourvllle, Ky.—Citizens Knox County
voted $200,000 bonds for constructing road.

Covington, Ky.—Among the improve-
ments contemplated by Bd. Public Im-
prov. during the year is the paving with
either brick, bitulithic or asphalt por-
tions of 20th, 19th and Russell Sts. and
Euclid and Jefferson Aves.

Louisville, Ky.—Bids desired until Mar.
25 by Bd. Pub. Wks. (B. G. McGratli,
Secy.) for improving sidewalks on a num-
ber of streets.

Canton, O.—About $40,000 Is to be spent
b.v .Stark County for poad improvements.

Bellefontalne. O.—Bids desired until
.Miir, 29 at office of County Auditor at
lielW'fontaine. for grading and macadam-
izing Anderson-Bell, Pike, Bloomfleld, and
Pleasant Townships, about 3 miles north-
west of Quincy. Section 2 of this pike is
estimatcil to be 11,413 ft, in length and
to cost $8,621.

Bucyrus, O.—It is proposed to pave
Mary St, with brick about 10,000 sq, yds,
and 5,300 lin, ft, stone or concrete curb
on 5-in, concrete foundation; cost $20,000,
F, L, Niederheiser, City Engr,

Cincinnati, O.—Bids desired until Apr,
9 by County Comrs. for improving Win-
ton Ave,, from Springfield Pike to Mc-
Gilliard's and Copper roads with a mac-
adam pavement, in Springfield Township.

Columbus, O.— Bids desired until Mar.
31 by County Commissioners (John Scott,
Clk.) for completing west end of Boehm
lid. improvement, Blendon and Plain
townships; macadamizing Clarke Rd.,
Jefferson Township; improving and ma-
cadamizing Doherty Rd., Prairie Town-
ship.
Bids desired until Apr. 2 same place

as above for improving and macadamizing
Norwich Township, Central Rd., Norwich
Township, and Souder Rd, Jefferson
Township,

•Delavirare, O.—F. C. Highley, Co. Sur-
veyor, writes that contracts for construct-
ing roads have been awarded as follows
(bids opened Mar. 10): Culver Creek Rd.,
Porter Township, 2.8 miles, to Chas. Per-
fect and H, W, Davis, Sunbury, at $12,575;
Bowers Rd„ Brown Township, 1,27 miles,
J, L, Edwards, Sunbury, $5,325; Hatten
Rd., Brown Township, 1,13 miles, Chas, F,.

Rodenfels, Delaware, R, D. No, 2, $3,200;
Seldom Seed Rd,, Liberty Township, 2,74
miles, Chas, Stith, Delaware, $7,475; Ford
Rd,, Liberty Township, 1,52 miles, J. Mc-
Namara. Delaware, $3,990; Concord Rd.,
Concord Township, R, B, Thomas, Dela-
ware, R, D, No, 5. Sect. "N" $9,650, and
Sect, "S" $7,500; Todd St.j Kingston
Township, 3,4 mile, Edson Linnabary, Ga-
lena, and N, C, Farber, 151 Franklin Ave..
Columbus, at $15,750.

•Hamilton, O.—Contract for paving
Hanover St. awarded by Bd. Control to
Andrews Asphalt Paving Co., Hamilton,
at $32,022.

Lisbon, O.—County Comrs, propose
improving about 70 miles of road the
coining summer.

Logan, O.—Bids desired until Mar. 23
by Fred, Allen, Village Clk., for 4847 sq,
yds, brick No. 2 on Spring St., including
curbing, etc.

London, O.—Bids desired until Mar. 26
by J, W, Byers, Village Clk,, for paving
with vitr. brick, or block, asphalt block or
creosoted or Kreodone wood blocks on
Walnut St.

•New/ark, O.—Contract awarded Mar.
4 for paving N. 11th St. to Henderson
Bros., Coshocton, at $1.40 per sq. yd.
Coshocton block will be used on gravel
foundation with cement grout Jill; in-
cludes excavating; average cut 14 in. C.
H. Wells, City Engr.

New Washington, O.—The City Council
voted to pave about 1 mile of street in-
cluding Mansfield. Kibler and Main Sts.

Springfield, O.—Bids desired until Mar.
26 by (jhas. E. Ashburner, City Mgr., for
furnishing material and paving with sheet
asphalt, asphalt block, asphaltic concrete,
bitulithic, granite, wood block or brick, a
portion of Center St.

Urbana, O.—City Council is about to
let contracts for paving N. Main St.; cost
$25,000.

City Council will lay about 15,000 yds. of
asphalt on Scioto St. this summer.

•Crown Point, Ind.—Contract awarded
by County Comrs. Mar. 12 for construct-
ing gravel roads to the following con-
tractors: Downey & Portz, Hammond,
$14,643; Thos. Lavene, Hammond, $12,-
890; Dunigan & Fredericks, Hammond.
$7,203; Northern Indiana Constr. Co., East
Chicago, $8,469; Ajax Constr. & Eng. Co.,
Gary (2 roads). $2,684 and $5,390. Edw.
Simon, Co. Aud.

Evansville, Ind.—Local press reports
state bids desired Mar. 26 by Bd. Pub.
Wks. for improving 15 streets.

New Albany, Ind.—E. B. Coolman,
County Engr.. estimates cost at $17,277
and $11,851 for constructing Budd Rd.
and Payne-Koehler Rd. in New Albany
Township.
About $37,120 county macadamized

road bonds have been sold.

Indiana.—Bids desired by County Com-
missioners for constructing roads as fol-
lows:

Until Mar. 27:
Terre Haute, 2 gravel roads in Lost

Creek and Pierson Townships. N. G.
Wallace, Co. Aud.

Until Apr. 5:
Grcencastle, macadam roads in Jef-

ferson and Clinton Townships and gravel
road in Monroe Township. C. L. Air-
hart, Co. Aud.
Valparaiso, 2 gravel roads in West-

chester Township and one in Pleasant
Township, C, A, Blachlv, Co, Aud.

Until Apr. 6:
Bloomfleld, macadamized roads in

Stockton and Wright Townships. Geo,
E, Kidd. Co, Aud,
Corydon, gravel or macadam road in

Spencer Township, J. L, O'Bannon, Co.
Aud.

Brazil, sandstone and gravel road in
Van Buren Township and stone and
gravel road in Dick Johnson Township.
Wm. O. Graeser, Co. Aud.
Princeton, stone roads In Patoka, Co-

lumbia. White River. Union and Johnson
Townships. 8 roads in all. W. T. Rob-
erts, Co. Aud.
Decatur, 2 macadamized roads in

KIrkland Township. T. H. Baltzell.

•Warsaw, Ind.—Contract for construct-
ing north and south section of Gresso
Road in Lake Township awarded to Miles
cS; Shafer. Upland, at $22,847.

• Detroit, Mich.—Contract for paving
with wood block 80.000 yds. awarded by
Council Com, on Siieets to Southern Wood
Preserving Co,. McPhcrson, Ga., and for
60,000-yd. contract to Kettle River Co.,
Minneapolih. Minn.

•Dundee, Mich.—Contract awarded
Mar. 2 by Bd, Village Trust, (Otto C.
Spohr. Clk.) to Rice Constr. Co,, Wyan-
dotte, at $7,456 for paving Monroe St.
requiring 6700 sq. yds. paving and 2700
cu. yds. grading. Geo. Champe, Engr.,
Toledo.

Chicago, III.—Bids reported desired until
Bids desired until Mar. 26 by Bd. Local

Improv. (Edw. J. Glackin, Secy.) for im-
proving portions of Cullom. Thorndale,
Grand and Manistee Aves., N. Mozart,
Van Buren and a number of other streets
and alleys. Bids desired on vitr. brick,
Portland cement concrete, asphalt, creo-
soted wooden blocks, granite, concrete
combined curb and gutter, etc.

El Paso, III.—Following are the bids
opened Mar. 10. by State Highway Dept..
Springfield, for 19,000 ft. brick pavement
with concrete base:
•Main St.—I. D. Lain, Bloomington,

$31,624 (awarded contract); C. T. Mc-
Elwee, Peoria, $32,100; Roy Williams,
Normal, $31,676; D. A. Meyer, Peoria,
$32,180: A. D. Thompson, Peoria. $31,863.
•Sycamore St.—I. D. Lain. Blooming-

ton, $13,286 (awarded contract); C. T.
McElwee. Peoria. $13,390; A. D. Thomp-
son. Peoria. $13,438; Roy Williams. Nor-
mal, $13,336; D. A. Meyer, Peoria, $13,498.

Highland, 111.—Bids desired until Mar.
27 by Commissioners of Highways of Hel-
vetia Township at office of Louis Lory.
Jr., Town Clk.. Highland, for construct-
ing the Arkansas Rd., one-course con-
cretet, 5,800 ft. long. 9 ft. wide, with 3 ft.

macadam shoulders.

• Illinois.—Following contracts awarded
for State Highway work opened by State
Highway Dept.. Springfield, Mar. 10:

•Bureau County (State Aid), 7920 ft.

concrete road, awarded to Grohne Constr.
Co.. Joliet, at $12,866.
•Monroe County, 1900 ft. concrete road,

awarded to Renkel Constr. Co., St. Louis,
Mo., $2,300.

MInonk, Ml.—Following are the bids
opened Mar. 10, by State Highway Dept.,
Springfield, for 26.545 sq. yds. brick pave-
ment with concrete base: Main St.

—

Awarded to I. D, Lain, Bloomington. at

$28,243 Other bidders: Gunn Graham &
Co, Freeport, $28,743; Roy Williams, Nor-
mal $28,633. I. D. Lain also secured con-
tract for paving Oak St. at $3,147. N 1st

St. at $8,337, and Locust St, at $16,815,

Jefferson, Wis.—About $50,000 is to be

spent by city for pavements,

Marinette, Wis.—Bids desired by Bd
Pub Wks. until Apr. 7 for about 11,000

sq. yds. of concrete pavement. A. L.

Hillis. City Engr.

Prairie du Chlen, Wis.—Bids desired

until Apr. 14 by W. H. Turbitt City (:ik.,

for furnishing material and laying 9106

sq yds. permanent pavement on concrete
foundation 3500 ft. curb and gutter and
other accessories. Bids desired on the

following kinds of pavement. Reinforced
concrete; asphaltic concrete; vitr. brick;

creosoted block; sandstone and tarvia.

Superior, Wis.—Lowest bids opened by
Bd Public Wks. Mar. 3 for paving Weeks
Ave. submitted as follows: With sheet

asphalt. F. P, Coughlin. $33,865. and with
concrete. Magnus Peterson. $25,083.

Watertown, Wis.—Lowest bid opened
Mar, 9 for concrete pavement submitted
by Lehman Bros, of Watertown, at

$8,704. Arnold Kraeft, City Engr,

Boone, la.—Bids desired until Mar. 21

bv City Council for paving portions of

Marshall. 9th, Lonn, Boone and several

other streets. Bids desired for vitr. brick.

sheet asnhalt. asphaltic concrete and
concrete paving materials laid on con-
crete foundation, in all approximately
49 000 sq. vds. paving. 3300 lin. ft, curbing
and resetting 1000 lin, ft, curb. Otto
Hile. City Clk,

•Cedar Rapids, la.—Contract tor paving
with asphaltic concrete downtown streets

awarded to Ford Paving Co., Cedar
Rapids, at $50,000.

Dubuque, la.—Bids desired by Bd. of

Supervisors at the office of John In-

graham. Co. Aud.. for grading and sur-

facing with 15-ft. chert-gravel. Iowa Port
Road from Dyersville to Dubuque, about
20 4 miles; approximate cost $75,000; also

same time and place for 75 concrete cul-

verts 4-ft. span and under 132.500 cu. .

yds. unclassified excav., 11.000 lin. ft. con-
crete or all wood guard rail, 650 ft. tile

drain, good small shovel and industrial

R R. proposition. Joint U. S. Govern-
ment and County Filnd of $90,000. Work
in charge of U. S. Office of Public Roads
Engineers. B. H. Burrell. U. S. Senior
Highway Engr.. in charge at Dubuque.

Forest City, la.—Bids desired until

Apr 16 by "Town Council for grading,
curbing and paving portions of Clark,

6th J K and L Sts. Bids desired on
the following kinds of pavement: Con-
crete, asphaltic concrete. No. 1 vitr.

paving brick block: vertical fibre paving
brick or block; Portland concrete. G. B.

Chryst, Town Clk.

•West. Liberty,, la.—Irwin Aikins,
Town Clk., writes contract was awarded
Mar. 3 to Chris. Peterson, Kenosha, Wis.
for paving 3rd, 4th, Calhoun and Spencer
Sts. on cement foundation about 40.000
sq. yds.; concrete curb and gutter and
20,000 lin. ft. Benton R. Anderson, Engr.,
West Liberty.

St. Cloud, Minn.—About $44,000 is to be
spent for road improvements in Stearns
County.

St. Paul, Minn.—City Council voted to

pave Smith Ave.; cost about $82,986.

•Holton, Kan.—Contract has been
awarded by City Council for paving Im-
provements, including about 12,950 sq. yd.

paving on 5-in. concrete base, and 4000

lin. ft. combined curb and gutter, from
plans of Worley & Black, of Kansas City,

Mo., to Jas Stanton, of Leavenporth,
Kan., using vitrical fiber; total cost about
$24,726.

Manhattan, Kan.—Bids desired by City
Comrs. untU Mar. 30 for paving 19 blocks,

bids on all classes of pavement will be
received, the selection to be made at the
letting.

•Columbus, Neb.—Contract for bitu-

lithic pavements on streets here awarded
by city to Wm. Horriban, Des Moines, la.,

at $1.94»^ per sq. yd. for total of about
$97,000.

Bryan, Tex.—Citizens voted $400,000

bonds for road improvements.

Hagernan, Tex.—Citizens voted $10,000

bonds for road improvements in Dist.

No. 1.

Uvalde, Tex.—About $20,000 is to be
spent by city tor street improvements.

Bellingham, Wash. — County Comrs.
voted to hard surface about 5 miles Guide
Meridian Road from Laurel to city h^mits,

to be 16 ft. wide and cost about $80,000.

City Council voted to pave roadway be-
tween Queen St. and Lake Whatcom, dis-

tance of 2 miles.
Bids reported desired until Apr. 5 by

W. Wallace, Co. Aud., for constructing 7

miles 2-course concrete highway on the
Guide Meridian Rd., known as Highway
No. 5. Probable cost $50,000.

Chehalls, Wash.—Bids desired Apr. 5 by
I. W. Montort, Co. Aud., for 7040 sq. yds.

of county road, one course concrete, 8 ft.

wide; cost $11,000. J. D. NebiUe, Co. Surv.

•Port Townsend, Wash. — Contract
awarded Mar. 3 for constructing 1V4
miles highways to Jas. H. Coyne, Port
Townsend, at $8,900. J. D. Lidders, Co.
Aud.

North Yakima, Wash.— Bids desired by
County Comrs. until Apr. 5 for macadam-
izing 2 miles of Naches Valley Highway,
estimated cost $14,424, and gravel 4 miles
road between Toppenish and Wapato, to,

cost $16,806. O. E. Brashers, Co. Engr.

Ritzville, Wash.—Bids reported desired
until Apr. 5 by County Comrs. tor con-
structing Permanent Highway No. 3.

Estimated cost $45,000.

Seattle, Wash.—County Engineer A. P.
Denton will revise plans for constructing
the D C. Mitchell Rd. and bids will be
opened about Apr. 12. Probable cost,

$40,000.

Walla Walla, Wash.—M. A. Power, City
Clk., writes bids desired Apr. 30 for paving
with hard surface, probably bitulithic, 9th,

N 2d, Whitman and S. 3d Sts. and Isaacs
Ave.; cost $90,000. Waller Reborn, De-
signing Engr., Walla Walla.

Gold Hill, Ore.—Bids reported desired
until Apr. 7 by J. R. Stannard, Co. Clk.,

Gold Hill, for constructing a road from
Gold Beach to Baguell's Ferry on south
side of Rouge River. J. M. Caughell, Co.
Surveyor.

• Portland, Ore.—Contract for paving
with asphalt Grand Ave., Brooklyn and
Karl Sts. awarded by City Council to
Warren Constr. Co., Portland, at $23,024.

California.—Bids reported desired until

Apr. 5 by State Highway Comn., Sacra-
mento (Austin B. Fletcher. Engr.), for Im-
proving State highways as follows: Or-
ange Countv. about 4 miles; Tulare Coun-
ty. 13>A miles: Yolo County, 8%. and
Yuba County. 3 miles, all concrete pavt.
except 5 miles in Yolo County to be ce-
ment concrete.

Riverside, Cal.—Bids desired until Mar.
24 bv A. B Pilch. Co. Clk., tor paving
with concrete Route No. 5, Div. A, about
U.S miles, also same time separate bids
for Route No. 12. Div. A. and a portion of
Div. B. 8.85 miles.

•Stockton. Cal. — Contract awarded
Mar. 2 for improving about 8 miles Upper
Sacramento Rd. as follows: To Ivey &
MiClearv. of Lodi. for grading and grav-
eling, $25,042, and to Ivey, McCleary &
Holbrook. of Lodi, for bridges and cul-
verts, $10,001. S. A. Carter. Deputy Co.
Clk.

STREET CLEANING AND
GARBAGE DISPOSAL.

Rochester. N. Y.—Bantel & Hartung
reported to have submitted the lowest bid
for sprinkling the streets, at 44.72 per cent
of the engineer's estimate, which is

$93,200.

•/(.•iii.t marked thus give the names of parties awarded contracts.
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HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

itft^t Arrmrng^d GtcffrmfkicaJiy

lUwU—nt Work—Watharallald, Conn.—
Uomtmt bid opOBOd Mv. 1 by M&J. Q. B.
PfUsborr. Corps Bncrs.. U. S. A.. New
London, for bank rcveunent In the Con-
necticut River, at WethersOeld. submitted
br Olaen A KUTona, IM (Ut St.. Brook-
Ira. N. T.. as foUowa: 1S.CM eo. yda. crad-
tas, 4S eta. per cu. yd.: SMM tons riprap
rrreunant. tl.IS: total tlCOM. Totals of
•xt < lowMt bida: Daniel O'Connell's
Sou. 4W Hampden St.. Holjroke. Mass..
tlt.Tn; Brtate of John BeatUe. L«ete
Island. tlT.lM: A. C. Stemberc West
Hartford. tl).*M.

Pier—Broeklyn. N. V.—R. A. C. Smith.
Catr. Doeka and Ferries. New York, has
r«c«iTed a proposition from a steamship
coapanr to construct a l.SOO ft. pier at
foot of ttth St.. South Brooklyn.

Dredging—BufTalo. N. Y.—Bids desired
until Apr. l» by CoL J. G. Warren, Corps
Ernsts.. I'. .S. A.. Buffalo, for dredsins In
Niasua River, N. V.. advertised In En-
Kiaearinc ftecord.

Creak improvement—Jamaica, L. 1.,

N. Y. — Bd. Aldermen of .N. V. City has
approred proposed appropriation of t!8.-
91 for oonstructins a covering tor Beaver
Creek, where It passes through thickly
populated aection of South Jamaica.

Deck—Niagara Falls, N. Y.—The Mu-
nicipal Harbor Bd. (Jos. E. Montague.
Prca.) reported to be considering con-
tmctlon of a city dock.

Saa Wall—Bradley Beach, N. J.—Bids
desired until Mar. If. by Chas. F. Bumey,
Boro. Clk.. for constructing about 66 lln.

ft. either reinforced concrete or creosoted
timber sea wall: at>out 140 lln. ft. creo-
soted or plain timber letty and bulkhead:
about too lln. ft. w.-t. outlet pipe, with
special fltting laid into the ocean from
sewage tank, all of said work iMlng
kicated on the beach at easterly end of
Ocean IVrk Ave.

Saa Wall—Freehold, N. J.—Bids report-
ed desired until Mar. 23 for constructing
a saa wall at Galilee. John M. Corllea.
Wr. Co. Bd. Chosen Freeholders.

'*Dlka—Newark. N. J.—Contract award-
ed by Bsaez County Mosquito Extermina-
tion Comn.. 7M Broad St.. Newark. Mar.
IS for constructing a mile or more of dike
oa Newark Meadows, to J. R. Monahan,
R«d B^nk, at 22^ cts. per lin. ft

_ . Improvement—Philadelphia, Pa.

—

Following are lowest bids opened Mar. 8
by Dept. Wharves. Docks and Ferries for
pier improvemenis: Schedule "A," pack-
age elevatora. piers Zi and 40 South, Link
Belt Co., Hunilogton Park Ave., $15,250
fawartled contract); Schedule "B," electric
platform elevators, Southwark Piers, Del-
aware River. Albro-Clem Elevator Co., 7th
and Qlenwood Sta., tl2,<S0: Schedule "C."
phuaMng. Southwark Piers, Flynn A Love.
UM Sanson St.. 118.700 (awarded con-
tract): heating same. Walters, Purks A
Manon, ISU Ludkm-St., 11.187.

*RaUlnlng Wall—Washington, D. C—
Contract has l>een awarded by Gen. Klng-
oiao. CHi. Bngr. U. S. A., for conatructing
ooncrete retaining wall on Itth St. side
of Meridian Hill Park, between W and
EacUd 8U., to the Boyle-Robertson Co.,
of Washington, at 828,397.

Dralnaos Boads—Wilmington, N. C—
Bids desired by M. F. H Goiivemeur,
Secy. County Drainage Disl. No. 1 for
tZl.OOO bonds.

AStone for Jetty—Savannah, Oa.—Con-
tract awarded to R. 8. Salos, of Savan-
nah, for placing stone for raising low
placea in Jetty at Savannah Harbor, at
fl.M per ton: total cost $78,600.

'ADralnaga Work— Tallahassee, FIs.

—

F. C. Eailot. Ch. Drainage Engr, Comr.
Everglade DIst. of State of Florida, writes
that oontnct for constructing St. Lucie
Canal awarded Mar. 8 to Furst-Clark (%..
of Baltimore. Md. Contract contemplates
construction of canal from the east shore
of Lake Okeechobee to the South Fork of
8t Lade River, and widening and rectifi-
cation of a portion of the river. About
M.OOO.OM eu. yds. of earth to be exca-
vated. C^nal will be 24 miles long, have a
bottom width of 120 ft. and a depth of cut
of 14 ft. at the lake end. and gradually
widen to 1(0 ft. on the bottom at the River
end: the greatest depth of cut will be
28 ft

Earthwork—New Orleans, La.—Bids de-
sired until Mar. 25 by Ma). W. O. Caples,
Corps. Eogrs., V. 8. A., (jueen and Crtm-
oent Bldg., New Orleans, for constructing
about Uf^oOO cu. yds. earthwork In I>ower
Tensas and Atchfalaya Levee districts.

Canal—Nsw Orleans, La,—Ford, Bacon
A Davis, New Orleans, has been en-
gaged by Bd. of Port Comn. to prepare
plans for the river-to-the-lake canal.

Canals—Shrewsbury, La.—Bida desired
until Mar. 20 by Bd. C!omrs., 4th Jefferson
Drainage Dist fEmest Amoult, Secy.)
for furnishing material and constructing
necessary canals and detailed work for
8ub-Dralnag<! DIst No. 2.

Drainage—Dresden, Tenn.—Bids de-
sired i]T" ' ' '• *. at Dresden, for follow-

Ipg r in Middle Fork and
Spring r.lnage and Levee DIst.

No 1. V,v.^„.^j County, Tenn.; Contract
No' 1, 10.25 miles of levee containing 884.-

. o. ,a . -„ii »,M. Vinth remfint and Libby, Mont.—Preliminary arrangements
000 cu. yd..: Contract No. 8. 8.5

'""f^ ,l' ^^,%^^Vi^^volr>T J O G^en^y.^^^^^ are being made by Libby Western Ry.
ditch containing 648,000 cu. yds.; 10.26 v'«J-

<>lay P'Pe- J;."- i"-eenway, ^ ^^^ construction of electric railway to

miles of levee containing 812.000 cu. yds. age Engr., Sunnjswe.
connect Missoula. Kallspell, Libby and

All work is suitable for dipper dredges. *|rrlaatlon — Sunnyslde, Wash.—Con- Troy, Mont., and Bonner Ferry. Idaho.

Plans may be secured from Morgan Ehig.
(^^pj awarded bv U. S. Reclamation Serv- ^^^^ Spokane. Wash. Capital, $2,500,000.

Co., Memphis. ice to Chas. C. Moore & Co., of San Ft.an- Thos. A. McCanls, Pres.; P. M. Bernard,

.4.DM<>alna — Clavelsnd O —Contract Cisco, Cal., for furnishing mrect pumping ggcy.

a^SlS"b/ Bd*"'^b."'serv?ce to°Great
""|'V°Drsr'''"^nJJysldrU?U*'°YaUima Miami, Okla.-OUlahoma & Interstate

Lakes- Dredge A Dock Co., for dredgmg g;«'on,
^l^'jini;'" ' Ry. Co. is reported organized to build an

Cuyahoga River at $40,680 (bids opened Project, at $10,611.
interurban line to connect Miami. Okla.,

Feb. 85). Irrigation Work—Klamath Falls, Ore.— ^jth Commerce, Columbus. Galena and

Fina<i Prateetlon—Mansfield O.—CHty It is reported that Directors of the Modoc Baxter Springs. Kan.

Co'L'Sdl re'^r*'Sf'?o"Ta'J*"Sssed a^resolu^
]"JT^^j^" PA% ^'f"metalXmf cSncl-^ete

{r•R^'S?^•}^^3^/>S^t's''?atfc^wX".^afn' 'srru^c?S;;e's''rnd"se°v'er'aTJ-"o'nc"rTe"larera^rs^' RAILROADS,
conduit and laterals for fiood protection. Canal—Fresno, Cal.—It Is reported that Items Arranged Geographically
Work includes a steel and concrete con-

,j^ g Joaauln Light & Power Co., of , „,,. ^ .> /-._„„„
dult 12H ft square, running under city

J^rtsno which recently completed a large Niagara Falls, N.Y.-The Grade Cross-

and railroad. power generating plant at The Forks ing
(J"""-,

''ePO'-'^^ 'o have decided to

i^fiaii,^mMs^m piliilsl
?he 2 count"!. ara'Jfost of about $50.o5o. will necessitate 2 miles of tunneling. "^1%^%^ e^tainatk.n of all dangerous

L<Sarnr5SnVprs-L^a-lr?b^°r'L.d's'"k;:: reWd*'°oSm^l'e^e'il?r''cfn's%u?fi;i7^JT -tiSn.^^°^^'"^^
'" ^""^"^ ^"' '"^""^^

d^rld''^brB^'''put wTs., un%S. Ap%.''2! ^'„^''„T$2r0%Vr"?he'^^lT]lle^rr?'iga%'lo^ Fairmont. W, Va,-The West Fork R
for flood protection work along west bank cost or um.m lor tne uaKoaie jms-iuu

^ co , is reported formed, to construct
of White River from Belt R. R. tracks on '-»»'•

a new railroad 18 miles long from Fair-

the south to 14th St. on the north. The irrigation-Redding, Cal.—The County . mont through Monongah to Grafton. In-

work is to be divided into 7 sections. B. J. and the U. S. Reclamation Service are corporators Include, Scott C. Lowe, M. A.

T. Jeup. City Engr. about to begin surveys for the Pitt River Fletcher and J. A. Jamison.

Drainage Work-Latlmer. la.-County
"•*8ation system. ^^^ Orleans, La.-The Public Belt

Comrs at Hampton reported considering By-Pass-Sacramento, Cal.—City En- Comn. reported to have decided to ask

f^PBtruction of a drainage ditch, 7 miles gineer Miller estimates cost of construct- city Council to issue $300,000 bonds to be

lone "miles of open and 5 mfles of tile ing Brytes by- pass and weir on two used to construct belt tracks and connec-

ditcli "nasaing through Latimer, to cost plans, one to cost $219,500 and the other tions necessary to serve new cotton ware-

thoui $175 000 at $458,800. There is said to be $254,000 house the Dock Board is erecting: also
* „ . available for this work. for constructing a bridge over Florida

DIUh—Crookston, Minn.-Bids reported , Canal to complete connection of
desired until Mar 30 by County Auditor '^Irrigation Work—Payson City, Utah.— „ „ Covent St. to cost about $15,000.

for constructing County Ditch No. 92, re- Contract has been awarded by U. S. Recla- '""=
. ^ ..v, ,.,„

ouirlng about 54.620 cu. yds. excavation, mation Service, Provo, for constructing Salmon, Idaho,—It is reported the t.ii-

l>robable coat $6,554. 49.000 cu. yds. canal exoav. and 3670' cu. more & Pittsburgh Railroad Co. willbuild
_., „„_,.,! yds. reinforced concrete work to be a line from Salem to Lewiston. W. IN.

Ditch—Le Sueur, Minn,—Bids reportea located near Payson City, to Wasatch Blchler, Supt. Armstead, Mont.
desired until Apr. 2 by County Auditor for Grading Co., Dooley Blk., Salt Lake City,
constructing a ditch, requiring about 139,- at $47,084 (bids opened Feb. 24). Toronto, Ont,— Works Commissioner
165 cu. yds. excavation. Probable cost ^ Harris in his report: to the Works Com.,
$16,337: also constructing unfinished por- irrigation Work—Payson City, Utali.— estimates cost at $2,168,765, exclusive of
tlon of side or spur ditch No. 5, will in- 3,^3 desired until Apr. 8 by U. S. Rec- land damages to change levels of the
dude branches A and B of County Ditch laraation Service, Provo. Utah, for con- tracks of the C. P. R. and G. T. R. in

No. 38. about 33.o00 cu. yds. earth to tie gtruction involving about 8000 yds. of Wards 6 and 7, in order to eliminate level
removed. Probable cost $3,850. canal excav. and 1350 yds. of reinforced crossings in that district. The Comr. rec-

. _. „ ,j .. „, , ,„j concrete, advertised in Engineering ommends construction of a steel bridge on
Ditch—Blpomfleld, Mo.—Bids reported Record. Work Is located near Payson concrete abutments and pedestals over

desired until Apr. , by R. F. Jones, Clk ^Ity. rawav tracks in North Toronto in con-
County Court, for constructing ditch and "- ^

nPcHon with the extension of Mt. Pleasant
bridges and clearing right-of-way of Wn^A Such a structure will cost about
Drainage DIst. No. 17. Sec. 1, to consist of ELECTRIC RAILWAYS Road. Such a structure w

digging portion of ditch to be dug with ei.tl>lKiu «Aii.vvAYa. $40,820.

teams and scrapers, being 9282 yds. Sec. Items Arranged Geographically

2 consists of digging part of ditch to he va/„>„..«._ u,.. w„,.,o=f.>„ r-„„.,.,n PUBLIC BUILDINGS AND
%".f ^^ ?SS'sfs%'"^?'i?e^ir\;*^"Uht';iUiy dauritJl^'t ^y"'6^^rTs%nTllt\ SCHOOLS.
?o«r^d.?ch^.°*4°c'on^JfsYs'"o? ^^.^'

"^^
lUi^ZJ^ .^^.^S'^^^ S^t'.^'="^ Items Arranged Geographically

Drainage System-Osceola. Ark.-Blds New York, N. V.-New bids desired Apr. Portland, Me.-Bids desired untU Apt.

desired until Mar. 24 by Comrs Grassy 9 by Public Service Comn. for First Dist., 20 by O. Wcnderoth Superv^ Arcni^

J^^fr-^S?
Tyonza Drainage Dist No 9 i54'Nassau St., for construction of Sect Washington, D;, <?„• '°L,„*iV?^P"V'^^^^^

ifcS-
SlmpK)n, Chmn.) for constructing 4 of the Routes 4 and 36. a part of the «°'^P'«'<'v,<.'"S'"fi'lV",f,pJ"tnd CTading) of

21,600 cu. yds. levee embankment near Bwav -4th Ave Ranfrt Transit VI Tt in ment, lighting fixtures, ana ei^aaingj, ui

•Marked Tree, 6700 cu. yds. levee embank- Boto Manhattan Work consists of a 2 the steerage barracks and storehouse of

ment and 9000 cu. yds. ditch excavation 4Tn''d 6 track urPdergJ-oind railroad noith-' the U. S. Quarantine Station at Portland.

about IS miles southwest of BlythevUle: erly under 7th Ave., from 51st St. to 59th nurham N H.—New Hampshire State

I?»n«finV. j;f''i,n''«'=''i,^?«Y„*H'?r i^"=.i»; ^*- ^"'^ easteny under 59th St. to a point College Tntends erecting additions cost-

Si^f•4';?h°'co'.12r^te"b•ulk^ra'ds'Vmou'n^Tn*^ ??h"AvT\'x?LTer'''"
*'""'''"«""*"' '*''' Pn^J'Tlls.'oT^ E. T. Fairchild, Pres.

to 2» cu. yds. at Osceola: furnishing steel _ ^ .. tj„„,./> nt the Guardian
for or erecting complete on concrete abut- McConnellsburg, Pa.—Preliminary ar- . ^°*,t°"'.,^'"!lTt„,.v,„nel industrial
ments 5 steel bridges. Morgan Eng. Co., rangements are being made by McCon- Angel will erect a cnapei

'Sunting-
Engrs., Memphis, Tenn. * nellsburg & Ft. London Ry. Co! to build school and Power house on S Hunting

lO-mlle electric railway between McCon- ton Ave. to cost $100,000. E 1 .
oranam.

Irrigation-Pecos, Tex.—The citizens of nellsburg and Ft. London. E. J. Post Archt., 20 Beacon St., Boston.

Toyah Valley reported to have voted for McConnellsburg, Pres. ohi^onee Mass Tohn C. Gray. Supt.
the organization of Reeves County Irri- „f a,lh>,?.is' writes that the proposed ad-
gatlon DIst. .No. 1: the first work will be Belleville, III.—East St. Louis & Sub- SltiSn to the h eh school will be 3 stories
toward conserving and Increasing the urban Ry. Co.. C. M, Clark, 321 Chestnut „, kh/^v ro x 80 ft and cost $55,000.

*?,5*r. H?P'>'w ^" i^e sources of supply St Philadelphia. Pa., has received fran- ArrWtert Geo E Haynes, of Pittsfleld.
will be brought under one head, if pos- chise from Council for a line on Rock Rd Arcniieci, ueu. i^

j

Rlble. and investigation will be made of from city limits to Edgemont. " Fall River, Mass.—Following are four
2 reservoir sites. If these are practicable, lowest bids recefved Mar. 2 by City Ke-
bonds will be voted to build them. W. W. Harvey, III.—Rights of way have been corder for erecting a 3 and 4 story brick
.Stewart and T. M Delaney are among secured by Union Uy & Power Co. on line oolice station on Bedford St.: Corrigan
the directors elected. to connect South Chicago and Harvev a Palmer $89,189: M. McNally Co., $9^2.-

„^, r, ^ . - „„ 111., and Hammond and Gary, Ind. CapitaY 665- John 'Ciowe, Inc.. $96,082: and Pule-

.n??'i"'.^'^fH'"^ ^'""•y- ^S'*-r?^°""'- »"•»*"'• J- W. Paul. 161 Quincy .St.. Chi-' ston&McDouBall. $98,069. Henry La-
Ing are the bids opened Mar. 3 at Calves- cago. III., Gen. Mgr. ^aVi^ submitted the lowest for heating
ton, Tex., by Lieut. Col. C. S. RIche. „ ',„ „ , fS^nlnmWng at $8,200 and $6,175 re-
Corus Engrs., for dredging deep water Peoria, III.—Surveys are being made by and plumDing ai io.^v

harbor at Port Aransas. Tex., and In the Allen Engineering Co. for 20-m!Ie line for ^PlSil^.JnVtQ for erecting above police
channel from Aransas Pass to Corpus Peoria & Chiilicothe Electric Ry. Co. to •AP°"'J;l^irHed as follows- General con-
Chrlstl: fa) 408,000 cu. yds. deep water connect Peoria. Chiilicothe. MossvlUe and ft^tioij awarded as follows- v^e ^^^
harbor at Port Aransas: (b) 10D,000 cu. Rome. Henry T. Mallen. Peoria, said to tract to (^onigan

^ ^^^^^^ ^o Lagasse
yds. channel Aransas Pass to Corpus be interested. ventilating, also piumomg
Christl: (c) Total; R. A. Perry. 323 Secur- Chicago, Peoria. & Ouincy Ry. Co. is

Bros.
,„r,ni-ted to

itv Bldg., Galveston, (a) 15.3 cts.: (b) ready to construct 25-mlle line from Holyoke, Mass.—Bd Health reportea 10

23 cts.; (c) $85,424: Bowers Southern Peoria to Canton, and is in market for be considering erection of an isoiaiion

Dredging Co., Galveston (a) 12.9 cts.: fb) ties, rails and equipment. hospital costing $30,000.
24,6 cts.; (c) $77,132: Home Dredging Co.,
Mobile. Ala., (a) 14.5 cts.: (b) 25.8 cts.: , „„^ ,- y.v
(c) $84 »«0: P. B. Miller, Houston (a) 12.48 •Boston, Mass,—Following are unit prices of 4 lowest bids opened ^6°. '•o

"^^
cts.; (b) 23.24 cts.: (c) $74,158. Bopton Transit romn. 'Tl. ijishton - ^ - " ' "' '^ h,.=t»r

Tunnel: (a) T. H. Gillesi .j Co., 50 Chu.
•Irrigation Work—Fowler, Colo.—Con- 'h) HP. Converse & Co., 88 Broad St., Boston. toDi,4ai, ii;; '?'=•,",," a;-" T,7,„iindaletrait reported awarded by Aplshapa ^1- Charlestown, Mass., $381,470: (d) Wm. J. Barry, 431 Ashland St., Kosunaaie.

Canon Irrigation Co., to Miller. De Hart Mass., $604,350. ,^,
& Holmes, of Denver, to construct an Ir- „, „„ , ,

'fa) (b) (C) v"'

rigat Ion system including building a res- 87,00 cu. yds. earth excav., open cut method $3.00 $2.99 $3.18 «»"
ervoir in Aplshapa Canon, a tributary of 23,000 cu. yds. concrete 8.00 8.83 900 »-«u

Arkansas Klver: capacity 33,000 acre ft- 50 cu. yds. cinder concrete 5.00 6.17 lO.uo ""JJdam 115 ft. liigh of rock and enrth: total 200 cu. yds. mortar 10.00 14.00 14.00 I6.0U

cost. $375,000. Engineers. Field. Fellows 30 cu. yds. concrete, with small stone 9.00 1100 10.00 ^u-u"

* Hlndeslider ?:ng. Co.. Denver 200 cu. yds. brick masonry for sewers, etc 16.00 15.00 16.00 /u.uu

•Cofferdam — Seattle, Wash,—Contract 2,200 lln. ft. 8-12 In. vitr. pipe, for underdrain l.OO .55 .35 i-""

awarded Feb. 17 by MaJ. .J B civanaugh i-?0»
'"- ». 8-12 in. vitr. pipe, for invert drain 1.00 .40 .50 100

Corps, Kngr»,. r. S. A.. Seattle for ex- 2,300 lin. ft. 6-15 In. vitr. pipe, for sewers, etc 1.00 .55 .80 100

cavatlon. removal of sections of an exist- Vinn l'"' "v^^'^V,"' "'5^ "'S'',J°''
'""^'"'»' «'?• -

'V ?SS HI 600 1000
Ing cofferdam and constructing of a new 'i^OO tons of steel less than 6 Ihs. per ft., set In place... 9.00 7.26 6.00 lu.uu

cofferdam at the Piiget Sound l^ke 20 tons of steel more than 6 lbs. per ft., set In place. . . 20.00- 12.00 20.00 i».mi

Waahlngi.n lock site. Seattle, to Erickson 100 sq. yds. Portland cement mortar. ^ In. thick .30 .50 1.00 .»"

Constr. Co., Downs Blk., Seattle, at 500 cu. yds grout mixture, neat 14.00 12.47 16.00 20.00

$56,777. 1,000 cu. yd.s. grout mixture. 1 to 1V4 11.00 10.75 11-00 180'

. . ^ .
500 cu. yds. grout mixture, 1 to 4 9.00 5.70 6.00 I6.00

Irrlgatloi Work-Sunnyslde, Wash.— 60,000 sq. yds. prepared textile and asphalt 42 .60 -*1 , „„,-„JBids will soon be asked, according to re- Work and risks not covered bv other items 2,500.00 2,500.00 1,000.00 S.OOO.OO
norts, for Irrigation improvements In 300 M ft. sheet pllln.?, 6 In. thick 60.00 49.30 52.00 60.00
Drainage Dist. No. 4 to cost $12,000. 200 M ft. sheet piling, 4 in. thick 60.00 49.30 52.00 60.00

1tll*m$ maritd thus giee the names of parlies awarded contracts.
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Worcester, Mass.—City reported to be

considering erection of new police head-

quarters. Address Geo. M. ^\ right,

^Contract for erecting gymnasium at

Worcester Academy awarded to Edw. J).

Miner Bldg. Co., 25 Foster St.; cost ap-

proximately $100,000.

Hartford. Conn.—Bldg. Com. of First

School Dist. selected plans of Isa^c A.

Allen, Jr., 904 Main St., for the Brown
School.

Long Island City, L. I., N. Y.—Bids
were opened Mar. 15 by C. B. .1. bnyder,

Supt. School BIdgs., New York, tor

School 93, Boro. Queens, as follows:

General construction; Harby, Abrons &
Melius, Inc., $289,700; H. C. Stowe Constr.

Co., $267,630; T. A. Clarke Co. 122 Liv-
ingston St., $267,600; J. Kresse Co., $26i,-

800; .Morgan Constr. Co., $267,992.

Plumbing and drainage: Lowest bid:

Geo. S. Gibson Co., Inc., $16,9o9.

Holtsville, L. 1., N. Y.—Suffolk County
Bd. Superv., Riverhead, voted to erect

the tuberculosis hospital at Holtsville, at

a cost of $50,000.

Lake Placid, N. Y.—Town Hall cost-

ing $40,000 is to be erected for use of

town of North Elba and village of Lake
Placid.

North Brother Island, N. Y.—ffids de-

sired until Mar. 22 by Bd. Health, New
York City (.S. S. Goldwater, M. D., Pres.),

for furnishing material and labor required

to erect and complete, together with all

necessary alterations and other work in-

cidental thereto, the general contract,
plumbing and gas fitting and steam heat-
ing of 2 concrete pavilions on the grounds
of Riverside Hospital, North Brothers
Island. Boro. Bronx.

Olean, N. Y.—Plans being prepared by
Mowbray & Ufflnger, New York, N. Y.,

for 2-story fireproof nurses lodge to be
«rected at the Hospital; cost $30,000.

Rome, N. Y.—Following are four low-
est bids opened March I by Bd. Mgrs.
Rome State Custodial Asylum, for erect-
ing the dormitory building at the said
institution: Geo. Baker Long. Worces-

- ter, Mass., $88,500; J. G. Growe Constr.
Co., Albany, $94,575; Nial Bros. Constr.
Co , Troy. $96,375; Wm. F. Falton, Buf-
falo, $96,947. Heating—tour lowest: R.

T. Ford Co., Rochester, $18,767; W. B.
Armstrong Co., Albany, $19,796: Thos.
Breen Co., Syracuse, $19,213; P. J. Sulli-

van Co., Syracuse, $22,333. Lowest for
plumbing was from R. T. Ford Co.,
Rochester, $9,973.

-^Syracuse, N. Y.—Contract awarded to
O'Brien Constr. Co., 1722 Park St., for
erecting parochial school and auditorium,
3 stories, brick, stone and steel, for the
Cathedral of the Immaculate Conception.
Cost $75,000.

Utica, N. Y.—Plans completed by T. P.
Barnett Co.. St. Louis, Mo., and Edw. J.

Berg, Utica, Assoc. Archts., for St. Eliza-
beth Hospital to be erected at 761
Genesee St.. to cost $200,000. Reported
bids for construction are to be asked at
once.

Jersey City, N. J.—Reported Co. Bd.
Chosen Freeholders is taking steps to
erect the new jail which is to cost about
Jl, 000, 000.

Newark, N. J.—Resolution passed by
Council appropriating $25,000 for a labora-
tory building at the City Hospital.

New Brunswick, N. J.—Reported bids
desired until Apr. 6 by H. G. Parker.
Pres. Bd. Educ . for erecting a 3-story
and basement high school to cost $125.-
000. Alex. Merchant, Archt., 363 George
St.

Nutley, N. J.—Four lowest bids re-
ceived for erecting school in southeastern
section were: E. M. Waldron & Co., New-
ark, at $35,689; Essex Constr. Co., New-
ark, $36,149; P. S. VanKirk. Paterson,
$36,494, and A. P. Clark Co., Montclair,
$36,980.

Beaver, Pa.—Following are lowest bids
received March 6th by Co. Comrs. for
erecting tiie new county court home;
Martsolf Bros., Beaver Falls, $105,150,
8 months; Ley Constr. Co., Pittsburgh,
$96,846, 10 months; Cook. Anderson & Co.,
Beaver, $99,542, 12 months.

Clarion, Pa,—F. D. Keefer, Secy. School
Bd., writes citizens voted Mar. 9 to issue
$35,000 bonds for erecting a school and
bids for erection will be received about
Apr. 1. W. G. Eckles, Archt., New
Castle.

Jerome. Pa.—Bids desired until Apr. 1

by J. 1. Steele. Secy. Bd. Directors School
Dist. of Conemaugh Township, R. F. D.
No. 4, Johnstown, for erecting a 2-story,
8-room school In .lerome.

.^Philadelphia, Pa.—Contracts in con-
nection with schools, bids for which were
opened March 8, have been awarded
by Com. on Property Bd. Educ. (wm.
Dick. Secy.) as follows:
^Eighteen - class - room addition to

Sharswood School: General contract to

P J Hurley, 1233 Cherry St., $98,900;

heating, S. Faith & Co., 2427 Penna Ave.,

$13 245; electric work. Gates & Shepard,
1516 Sanson St., $8,794; ventilating J P.

Donnelly, 938 W. Huntingdon Ave., $1,321;

plumbing, Bulman Bros., 2532 N. 5th St.,

$1 497.
Six-room addition to Morton School,

general contract, F. Roe Searing, Perry
Bldg., $27,773; heating, S. Faith & Co.,

$4,079; plumbing, Bulman Bros., $1,749;

electric work. Gates & Shepard, $995;

Ventilating, G. E. Monday, 1318 Olive St.,

H51.
Thirty-three - class - room elementary

school at 56th St. and Klngsessing Ave.
General contract, Henry L. Brown, 1714

Sansom St., $279,597 (lowest bidder, not
yet awarded); heating, Thompson Bros.,

125 N 5th St., $42,176; plumbing. Gates
& Shepard, $19,820; plumbing, N. Con-
nelly, $11,774; ventilating. Bowers Bros.,

Real Estate Trust Bldg., $3,073.

Pittsburgh, Pa.—Following are four
lowest bids opened Mar. 11 by Superv.,
Washington, D. C, for erecting experi-

ment station at U. S. Bureau of Mines:
Geo. B. Wills Co., New York, $257,922;

Irwin Leighton, Philadelphia, $264,400,

Connors Bros. Co., New York. $289,450; R.
E. Moorehead. Pittsburgh, $309,399.

For clearing and excavating for above
building, opened at same time, four low-
est bidders: H. T. Riffle, $27, 242; John F.
Casey Co., Pittsburgh, $29,200; Wm. G.
Coston, Pittsburgh, $37,80.0; Jas. L. Stuart,
$38,000.

South Bethlehem, Pa,—A. W. Leh, South
Bethlehem, is architect for the $185,000
high school.

Tarentum, Pa.—Citizens voted in favor
of issuing $100,000 bonds to erect school
in First Ward.

Prince Frederick, Md.—Bids desired un-
til Mar. 27 (readvertisement) by County
Bldg. Com. (Thos. Parron, Chmn.) for
erecting a 2-story, 70 x 30 x 50 x 50 ft.

courthouse. Probable cost $25,000. T.
Kent Roberts. Archt., 924 17th St., N. W.,
Washington, D. C.

Washington, D. C—Lewis H. Russell,
3916 N. Hampshire Ave., is architect for
proposed 3-story and basement brick and
limestone addition to Casualty Hospital
on Massachusetts Ave. and 7th St. N. E.

;

cost $40,000. Plans include central heat-
ing plant; also electric elevator, mechani-
cal ventilation, roof garden, electric light.

Are escapes, fireproof sash, stone trim-
mings.

Grafton, W, Va.—Press reports state
bids desired Apr. 2 bv Grafton Independ-
ent Dist. Bd. of Educ. for $110,000 school
bonds.

Knoxvllle. Tenn.—The late Col. R. B.

Strong has bequeathed $175,000 to Univ.

of Tennessee, $30,000 to be used to erect

a girls' building, to he known as Sophro-
iiia Strong Hall.

. , »,.

The city, in connection with the above
will, is to receive $40,000 for erecting a
building on Summit Hill to be known as
Rush Strong Hall.

Nashville, Tenn,-Reported bids desired

until Apr. 6 by Trus. Vanderbilt Univ. for

erecting laboratory costing $200,000. Saml.
Hannaford & Son, Cincinnati, O., Archts.

Alliance, O.—Hospital bonds amounting
to $35,000 have been sold.

Berlin Center, O.—Bids desired until

Apr. 8 by Bd. Educ, Berlin Township,
Berlin Center (S. M. Rakestraw, Clk.),

for furnishing material and erecting a

centralized township high school. Frank
L. Packard, Archt., New Hayden Bldg.,

Columbus.

Chllllcothe, O.—The County Clerk

writes that proposed addition to the

court house will be of brick arid steel

and cost $60,000. Architects Marriott,

Allen & Hall, of Columbus.

Columbus, C—Contract for erectinK

Studer Ave. School (bids opened Mar. 2)

awarded to D. W. McGrath, Columbus, at

$182,385. Next three lowest bidders: R. H.

Evans & Co., $187,587; J. W. Heckart,
$189,500, and A. M. Fry, $189,511. D. Rie-

bel. First Natl. Bank Bldg., Archt.

Dayton, O.—Bids will be received about

Apr 15 for erection of 15 fireproof build-

ings, all 3 stories, for Bonebrake Theo-
logical Seminary, to include power plant

and heating plant, cost $1,500,000. Fred
J Hughes & Co., Archts., Room 40b,

U. B. Bldg.

Lakewood, O.—School bonds amounting
to $150,000 have been sold.

Morrall. O.—Bids desired until Apr. 13

by Bd Educ. (J. H. Barden, Clk.) for fur-

nishing material and erecting a fireproof

consolidated and grade school. Bids de-

sired as a whole or separately for the

general construction, ventilating and heat-

ing, gas fitting and sewerage. Bids on

labor and material must be stated sepa-

rately. Howard * Merriam. Archts., 8 E.

Broad St., Columbus.

Tiffin, O.—Contract for erecting U. S.

Post Office awarded to Colonial Constr.

& Supply Co.. Charlottesville. Va., at

$71,916.

Toledo, O.—Contract for erecting the

Detroit Ave. school awarded to A. Bent-
ley & Sons Co., Toledo, at $160,588. for

general contract; heating to Shaw-Ken-
dall Eng. Co., $14,706; plumbing, Eagan
Bros., $19,183. „„ ^ „ w.
Bids desired until Apr. 23 by O. Wen-

deroth. Superv. Archt., Washington, D. C,
for the extension, remodeling, etc., of

U. S. Post Office and Custom House,
Toledo.

Lansford. Pa.—School Bd. considering
site for $150,000 high school.

Marshalsea, Pa.—Pittsburgh Council-
manic Corn, on Charities and Corrections
affirmed the ordlnanop calling for con-
struction of an as.N'lum liuildlng at Mar-
shalsea costing $350,000.

Meadvllle. Pa.—Contract for erecting
chemistry building at Allegheny College
awarded to Mill Run Lumber Co.; cost
about $40,000,

Myerstown, Pa.—Plans completed for
a 3-story stone and brick 75 x 150 ft. col-
lege building to be erected for Albright
College. Cost $90,000.

Elm Grove, W. Va.—Erection of a new
high school costing $125,000 is reported
under consideration. Address Mayor.

Lost Creek. W. Va.—Bids desired until
Mar. 25 bv Bd. Educ. Grant Dist. (Geo. R.
Sinclair. Secy.) for erecting a graded and
high school at T.ost Creek. Stephen W.
Ford. Archt.. Union Natl. Bank Bldg.,
Clarksburg.

Williamson, W. Va.—Plans for city
building to cost $25,000 to be prepared by
Verus T. Ritter, Huntington, W. Va.

Wllkesboro. N. C.—Bids desired until
Apr. 6 bv D. C. Sebastian. Chmn. Bd.
County Comrs., for erecting a County
Home building. Hook & Rodgers, Archts.,
Charlotte.

Macon. Ga.—Citizens voted Mar. 9 to
issue $150,000 hospital bonds, to be used
to purchase adioining ground, erect 2 new
buildings and pay up any indebtedness on
hospital.

Savannah, Ga.—Citizens of Chatham
County voted in favor of issuing $50,000
bonds to erect a school

St. Augustine, Fla.—Co. Comrs. con-
sidering erecting of court house costing
$100,000.

Tampa. Fla.—County School Bd. se-
lected site in Moody Heights section on
which to erect a $25,000 building.
Reported plans for the nroposed new

tail are to be prepared by Pauly Jail Co.,
St. Louis, Mo.

Greenville, Miss.—Bids reported desired
Apr. 1 fextcnsion of d.ate) by J. E. Lep-
pert, Chmn. Bldg. Com., for erecting a
high school costing $55,000. R. H. Hunt,
Chattanooga, Tenn., Archt.

Jackson, Miss.—City Comn. has passed
on first reading $65,000 school improve-
ment bonds.

Senatobia, Miss.—Bids desired until

Mar. 22 bv Ira G. Allen, Secy. Bd. Trus.,
Tate County Agricultural School, for
erecting a frame dormitory and a brick
school. B. Price, Archt., Empire Bldg.,
Birmingham, Ala.

Vlcksburg, Miss.—Bids reported desired
until Apr .') Iiv Library Bd. for erecting
a Carnpirie Lihrarv. 2 stories, 45 x 80 ft.

K. L. Tilton. Archt., 32 Bway., New York.

Washington, Miss.—Bids reported de-
sired until Apr. 3 bv Trus. .lefferRon Col-
lege fCcrard Brandon, Secy.) for erect-
ing a 2-8tory brick dormltor •

WIckllffe, O.—Bids reported desired un-
til Mar 31 bv Bd. Educ. (C. C. Jenkins,

Clk., Willoughby) for erecting a 2-story

and basement grade school at WicklifEe.

Probable cost JiO.OOO. Knox & Elliott,

Archts., Rockefeller Bldg., Cleveland.

Worthlngton, O.—Lowest bid received

March 4 for erecting the school was sub-
mitted bv D. E. Henke, Zanesville. at

$30,812. Frank L. Packard. Archt., Co-
lumbus.

Columbus, Ind.—School Bd. intends

erecting a $25,000 building for domestic
science and manual training depart-

ments.

Hammond, Ind.—Reported bids desired

Mar 29 (readvertisement) by A. J. Dree-

sen Secy. Bd. Educ. for erecting a 2-

story school costing $75,000. Mac Turner,

Archt., 106 Citizens Natl. Bank Bldg.

Indianapolis. Ind.—Bids reported desired

until Mar. 30 by Bd. School Comrs. (John

E Cleland, Bus. Dlr.) tor erecting an ad-

dition to School 47; also ventilating and
heating. Rubush & Hunter. Archts.. In-

dianapolis.

Rockport, Ind.—County Comrs. con-

sidering erecting new court house.

Warsaw Ind.—Site selected on which

to erect $60,000 school.

Munlslng. Mich.—Bids reported desired

uniil Mar 22 by S. W Collins Secy Bd.

Educ for erecting a 2-story, 65 x llo ft.

school; probable cost $75,000.

St Joseph, Mich.—Bids reported de-

sired until Mar. 24 by Holablrd & Roche,

Archts., 104 S. Michigan Ave., Chicago,

for erecting a 3-story and basement, 88 x

33 ft. building for Michigan Children s

Home, St. Joseph.

Chicago, 111.—Bids reported desired until

Mar 24 by Bd. Educ. for erecting Ole A.

Thorp School, 3 stories and basement, 211

X 171 ft. A. F. Hussander, Archt., Bd.

Educ, 7 S. Dearborn St.

Palestine, III.—Plans being prepared by
Hewitt & Emerson. 321 Main St., Peoria,

for high school.

Peoria, Ml. — Contract has been
awarded by School Inspectors Bd. (Anna
Rynearson, Secy.) for furnishing material

and erecting an addition to Whittier
school, Fredonia Ave. and Cooper St., to

John Voss Sons, at $45,787 (bids opened
Feb. 15).

Plalnfleld. 111.—Plans accepted for the

new high .school as prepared by ^- }"
Webste?. Jollet. and bids for construction

will be received at once. Address C. c.

Brown, member of School Bd.

(Julncy. III.—Bids reported desired until

Mar. 26 by Bd. Educ. for erecting Jeffer-

son Grade School. 2 stories and basement.

Probable cost $95,000. Martin J. Geise,

Archt., 800'/4 Maine St.

Madison, Wis.-Contract for erecting

the Fair Oaks School awarded to T. c.

McCarthy, at $44,400.

Shawano, Wis.—Contract awarded by

Library Bd. to Fred. Werbelow of Sha-

wano, for erecting library from plana o

Claude & Starck, Archts.. 8 S. carroii

St., Madison.

Cherokee, la.—The Secretary, Independ-

ent School Dist.. writes that the proposed

h"gli school will be of brick, 2-3tory and

basement. Architect not yet selected.

Jefferson, la.—An election is soon to be

held on erecting a new court house. Ad-
dress Bd. Superv.

Prlmghar, la.—J. B. Stamp. Co. Aud..

writes bids are desired about May 10 for

The erection of a 3-story flrePJof. »t°"f
court house. 115 x 77 ftj cost, »150,000

Architects. Smith & Kefter, of Des

Moines.

Rock Rapids,, la.—Smith & Keefer. of

Des Moines, engaged to IH-epare plans

for the court house to cost $100,000. Ad-

dress Bd. Superv.

Sioux City, la.—Bd. Superv. reported to

be® taking s'i'eps to erect the court house

10 stories high, and to cost $500,000.

Plans being prepared for a 4-story bu.ld-

ing with 6-story tower, by W. L. Steele,

United Bank Bldg,

Thompson, la.—Bids desired until Mar.

24 bv A B. Larson, Pres. Bd. Directors

Independent School Dist., for erecting a

school, including heating, plumbing, etc.

Jas. S. Cox. Archt., Estherville. la.

Minneapolis, Minn.—Bids reported de-

sired until Mar. 22 by Library Bd at ofBce

of Chapman & Magney. Archts., Essex

Bldg., for erecting a branch library at 6th

and Emerson Aves. N.; separate bids for

plumbing, heating and electric work.

Kansas City, Kan. — Contract for

er*ting addition to Whittier SchjK.1

awarded to R. P. Fixley. at $71,727 (bds
opened Mar. 8). Next three lowest bid-

ders- John E. Anderson & Son. Kansas
City' $80,266; Linderman & Thompson.
Kansas City. $81,168; Cashner & Leaven-
good Rosedale. Kan., $82,437; W. A. Sey-

mour. Clk., Bd. Educ.

Creston, Neb.—Bids desired until Mar.

30 bv Bd. Trus. School Dist. No. 33 CT. F.

Stevens, Secy.) for erection, heating,

plumbing and ventilating of High School.

John Latenser & Sons. Archts., Omaha.

Sidney, Neb,—Contract for erecting

high school awarded to A. G. Luawig,
Arlington.

South Dakota.—The State Legislature

of South Dakota (14th session) which
adjourned Mar. 5, appropriated the fol-

lowing sums for public construction to

be made during 1915 and 1916;

Plankinton. equipment of gymnasium
at Training School $3,000, and addition to

Training School, $9,70J!

Madison, new building at Normal
School, $55,000. . , .,.. _,
Aberdeen, addition to main building at

Normal School $65,000.

Redfield, water supply (tower) at

School and Home for the Feeble Minded,

Hot Springs, smoke stack at Soldier's

Home, Hot Springs, $1,634.

Vermillion, additional boilers and
equipment at State University, $10 000,

also addition to Chemistry Building,

Pierre improvement of State Capitol

Grounds" (driveways, walks, trees, etc.),

$20,000; grand total, $179,334.

Medina N. D.—Bids reported desired

until Mar. 29 bv Guilford School Dist.

(Wm. F. Stege. Clk.) for erecting a
"-story and basement, brick and stone

ward school. Gilbert R. Horton, Archt.,

Citizens National Bank Bldg.. James-
town.

Butte, Mont.—School Bd. is considering

constructing 2 school additions to cost

$75,000 and $100,000 respectively.

Auxvasse. Mo.—Bids reported desired

until Mar. 29 by H. Hugo Haines. Archt.,

Fulton for erecting a 2-story. 60 x 80 ft.

high school for the Bd. of Educ.

Kansas City. Mo.—Bd. Educ. is consid-

ering plans for an addition to public

library at 9th and Locust Sts.; cost

$155,000.

St Louis, Mo.—Contract for extension

and remodeling of the U. S. Custom
House, awarded to Wharton Bldg. &
Supply Co.. 2424 Oriole Ave., at $38,589.

Warrensburg, Mo.—All but two build-

ings at the State Normal School, are re-

ported destroyed by fire.

Corpus ChrlstI, Tex.—Bids desired until

Apr. 19 (not Mar. 19 as previously stated)

by O Wenderoth. Superv. Archt.. Wash-
ington, D. C, for the construction, com-
plete (including mechanical equipment,
except elevator, and approaches) of U. S.

Post Office and Courthouse.

^tltcvu marked thus give the names of parth^ awarded coMracls.
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Dall«a, Tax.—School tKinda amountlnc
to t«M.M« baTe b««o sofcL
SdMMil Bd. wUl aoon aak nUns for two

tdCh sdMOla. oo« In Oak Clm and one in
tlia CASt cod.
Wm. B. IttiMT of St. l>ouis. Mo., en-

cased to prepare plans for the t new
hich acboon and for the Winnetka Ward
sSmmL
Lawton, Okla.—FoUowlnc are four low-

est bids received and opened March 6 by
Superr. Archt., Washtncton. D. C. for
erectinx the U. S. Post Offlce, (a) lime-
stone, n>) sandstone: Campbell BIdg. Co.,
of Utah. Salt Lake Cltj-, Cuh. (a) 1120.-
tOO. <b) tU4.000: R. S. Moore, Lafayette,
lad., (a) nsi.MC; Wm. O'Neil A Son Co..
raribault, Mlim. <a) tl!3.S40; M. Yeager
* Son, DanvUte. 111. <a) I1S3.83S: (b)
niS.W: HtraiB Lloyd Bids. A Constr.
Co.. St. Louis. Mo. tb) $1».»I7: Thos. W.
ClSMll. Wooster, O.. (b) $140,000.

Falls aty. Wash.—K. H. Bailey. Prin-
clnpal School Dtst. 1!»&, writes bids will
be opened about Apr. 1 for erection of
proposed school from plana of Stevens &
Stevens, of Seattle: it will be 2U stories
hich. 120 X 100 ft of brick, and cost
about t34.000.

Washington.—Stale Senate has passed
the followtnc appropriations for buUd-
Incs: Northern Hoepital for Insane 2
ward buildlnss, (128,000: auditorium. $30.-
000: Institute (or Feeble Minded, build-
lnss. central heatlns plant, etc., $29S.000:
State School for Blind, administration
buildlnc, $75,000: State School for GirU
baUdinc, $*0.000: BeUlnsham Norman
Sdiool, repairs, improvements, etc., $S0,-
000: Cheney Normal School, new build-
Inc tSO.000.

Pandleton, Ore.—Bill signed by Gov-
ernor appropriating $100,000 for the con-
struction of a new wing to the E:astem
Oregon Hospital for insane. Plans are
being prepared by State Archt. at Salem.
and It la reported bids for construction
win be asked about April 13.

Portland, Ore.—Reported School Bd. has
adopted tentative program and group
plans for the proposed concrete Franklin
Hiijl School, as outlined by Supt. of
Properties F. A. Naramore. Plans and
specUleations for the first unit to be erect-
ed at E. 42d and Division Sts. are to be
prepared immediately: cost $100,000.

Los Angslss, Cal.—Chatworth School
bonds amounting to $35,000 have been
•old. Address Bd. Educ.

Los Angeles. Cal.—Bids Including plans
and specTOcatlons desired until Mar. 2b
by Bd. Educ. iWm. A. Sheldon, Secy.),
for 2 sdiools, one to be erected on Nor-
mandle Ave. school site, 4416 S. Nor-
mandle Ave., and one at 7l8t St. and
Compton Ave. Total cost of buildings
including architect's fee. ventilating and
healing. l25.on<> and $20,000 respectively.

ftan Francisco, Cal.—Plans completed
by A. Headman. New Call BIdg. and P.
Righettl. Phela BIdg.. for pathological
ward and garage building to be erected
at the San Frandaco Hospital at Port-
rero and 21at Sts. at a cost of about
tM.M«.

'ftContract for excavating and laying
foundations at aite of new public library
In the Civic Center awarded to Contra
Costa Constr. Co. at $2S.200.
'^Contracts for erecting the Mission

branch library at 24th and Bartlett SU.
awarded as follows: General contract to
C. H. Holt, at $2S.240: structural steel.
Western Iron Wka.. $3,4M; terra cotta
Gladding, McBean & Co., $9,200: plumb-
ing. S. W. Band. $S38: heating. J. Hurley.
$t.07t: electric work. Decker Co.. $1,230:
total $4>.04(.

Stockton, Cal.—Following are three
towest bids received (or erecting El
Dorado School: Daniels * Green, Stock-
ton, tn.m and $«S.SM; R. W. Moller.
8sn Frandaco. $«S.M4 and $SO,S34: Er-
nest Green. Lodl. $r7,»C4 and $«2.789

Watts. Cal.—School bonda amounting
to tU.OOO have been aold. Addreas Bd.
Bdoc.

Ogdsn, Utsh.—Bd. Educ. considering
improvements to the schoola costingimprove
tm.»tt.

Burtey, Idaho.—Following are four low-
est bids received Feb. 2S for erecting the
rsiBfbrced concrete high school: North
Pmctne Constr. Co.. Pocatello. Idaho, $5(,-
1K: Reynolds 4c Typlers, Butte. Mont..
U6,000: Brandt Constr. Co.. Seattle.
Wash., tItJiS, and Alloway tk George,
Mpokane. Wash.. $««.>7(. R. W. Watt.
Afcy. Bd. Educ.

Moncton, N. B.—Reported Aberdeen
.School recently destroyed by Ore, is to
be rebuilt at a cost of $Sa,00O. PlanK
itelng prepared for a 2 or 3 story brick
or atone flreproof building. Addreas Bd
Kdue.

PRIVATE BUILDINGS.
Items Arranged GtographicaUy

Boston, Maaa.—Plana prepared by C. H.
lilackall. 20 Beacon St. for a «-story
mercantile and office building to be
erected at 3(4 Washington St. and to cost
$40,000.

Holyoke, Mass.—Plans prepared by G.
P. B. Alderman Co., Holyoke. for the
l-story brick and stone Masonic Temple
to be erected on Chestnut St.

Nev» Bedford, Maas.—Bids reported de-
sired until Mar. 25 by .Murphy. Himlle &
Wright, Archta., 146 Westminster St.,

I'rovldence. for erecting a 1-story aiu.

basement. SO x 22 ft., ediliee for the IX. C.
Church of the Immaculate Conception.
Earl and Diman Sts.

Sal^m, Mass.—Hids reported desired b.v

Lester S. Couch, .\rcht.. 70 Kilby St.. Bos-
ton, until Mar. 26 (readvertisenient) for
the erection of a o-story brlok and lime-
stone building, 96 x 138 ft., for the Ma-
sonic Temple Assoc. : cost about $150,000.

Hartford, Conn.—Plans prepared for a
4 -story brick store and apartment house
which Nathan Engleman will erect on
State St.

Brooklyn. N. Y.—Plans being prepared
by Frank H. Helrole, 190 Montague St.,

for St. Gregory R. C. Church to be erected
at Brooklyn Ave. and St. John PI., at a
cost of $150,000.
Contract for erecting a picture thea-

tre, cafe and office building, at Howard
.\ve. and Monroe St., awarded to John
Auer & Son, 648 Lexington Ave. Cost
$36,000.
Plans being prepared by Shampan &

Shampan. 772 Bway., Brooklyn, for a
5-sior> apartment house to be erected at
Itoss St. and Bedford Ave. for I. Haft, and
lost $85,000.

Buffalo, N. Y.—Plans completed ami
bids desired by Max G. Beierl, Archt., 42

1

Cerman-American Bank BIdg., (or erect-
ing church, 65 x 78 ft., medlna stone and
structural steel, at Edward St. and S.
Klmwood Ave., for Church of the Im-
maculate Conception; cost $80,000.

Jamestown, N. Y.—Plans being pre-
pared by Freeburg & Fidler, Jamestown,
for an exposition building to be erected
at a cost of $185,000.
Plans prepared (or a 3-story 60 x 80 (t.

tireproo( warehouse to be erected (or the
Ames Trans(er Co. at a cost of $25,000.

New York, N. Y.—Plans being prepared
by Donn & Barber, 101 Park Ave., (or a
10-8tory brick and limestone building to
be erected at Lexington Ave. and 53d St.
(or the Central Branch Y. W. C. A.; cost
$600,000.
Plans being prepared by Horace Trum-

bauer, 200 6th Ave., (or alterations to resi-
dence o( Cornelius Vanderbllt at 5th Ave.
and 51st St.: also 4-story addition to same.
^^Contract to erect 9-story brick, lime-

stone and terra cotta apartment house at
149 E. 40th St. (or 149 East 40th St. Cor-
poration has been awarded to Blng &
Bing. 119 W. 40th St. E:stimated cost
$150,000. Robt. T. Lyons, Inc., Archt., 110
W. 40th St
Plans flied (or (ollowing buildings: Two

5 and 6-story brick, non-fireproof apart-
ment houses to be erected at 180th St. anrt
Audubon Ave. (or N. S. & J. Corporation.
cost $90,000, Schwartz & Schwartz,
Archts., 347 5th Ave.: 6-story brick tene-
ment at 96 Haven Ave. (or Fllrose
Constr. Co., cost $100,000, Gronenberg &
Leuchtag. Archts., 303 5th Ave.: 6-story
brick. non-fireproo( apartment house at
St. Nicholas Ave. and 1 45th St. (or Jas.
O'Brien, cost $116,000, Moore & Landsie-
del, Archts.. 148th St. and 3d Ave.: 5-story
brick tenement at 178th St. and Prospect
Ave. for Jacob Bloom Realty Co., cost
$66,000, Goldner & Goldberg, Archts., 391
E. 149th St.; 5-story brick tenement at
183d St. and Andrews Ave. for West 183d
St. BIdg. Co.. cost $50,000, J. C. Cocker,
Archt., 2017 5th Ave.; two 5-story brick
tenements at Ixingfellow Ave. and West-
chester Aves. for Absar Realty Co., cost
$90,000: Kremborg Archt. Co., Archts., 1029
E. 163d St.; two 5-story brick tenements
at Hoe Ave. and Jennings St. (or Galves-
ton BIdg. Co., cost $80,000, Sass & Spring-
steel. Archts. 32 Union Sq.: two 5-story
brick tenements at Walton Ave. and 179th
St (•-- ^'ol'av I>»!.»v Co . cost $75 000
And. J. Thomas, Archt., 2626 Webster Ave.

Rochester, N. Y.—Contract (or erect-
ing a 4 -story 80 x 200 (t. concrete ware-
house (or Howe & Rogers Co., 80 State St.,
awarded to Ferro Concrete Constr. Co.,
Cincinnati, O. Crandall & Strobel. Archts.,
Rochester.

Newark, N. J.—Plans being prepared by
Mover p:ng. & Constr. Co.. 375 Fulton St..
Brooklyn, for an 8-story reinforced con-
crete printing and lo(t building to be
«>rected at Halsey St. and Maiden Lane
(or Wm. K. Gllmore, Pres. Essex Press;
fost $1.".0,000.

Plans being prepared bv Edw. V. War-
ren. 22 Clinton St., (or 4-Htory brick apart-
ment house to be erected by Ix>uis Dob-
linsky at 691 HlghSt. at a cost o( $10,000,

Allentown, Pa.—Contract (or altera-
tions and additions to t>ank building o( the
Second Natl. Bank awarded to Geo. H.
Hardner, Allentown: cost $70,000. Sauei
6 Hiihn. Archts,, Philadelphia.

Brookville, Pa.—Erection o( a Y. M
C. A. building Is contemplated. $27,000
is available.

Conshohocken, Pa. — Contract (or
erecting 1-story stone church (or St. Mat-
thews R. C. congregation awarded to Wm,
R. Dougherty. 1608 Sansom St., Philadel-
phia, at about $100,000, Geo. I, Lovatt
Archt.. 416 Walnut St., Philadelphia.

Philadelphia, Pa.—Plans beln(? prepared
by Karcher & Smith, Crozier BIdg., (or a
S-story iirick and conrrete warehouse, to
be erected at 3Sth and Powelton Ave
Reported bids desired by Pennsylvania

Warehouse & Sa(e Deposit Co., 113 8
3d St., (or erecting an 8-Btory fireproof
warehouss at Delaware Ave. and Pine St

State College, Pa.—Contracts awarded
by Mellor & Meigs, Archts.. Philadelphia,

(or erecting 2V4-story brick clubhouse (or

the Phi Gama Delta Fraternity, as (ol-

lows: Metal casements. Henry Hope &
Sons, 103 Park Ave., New York, and gen-
eral construction, Henry L. Brown, 1714

Samson St., Philadelphia.

Baltimore. Md.—Reported bids desired

until Mar. 26 by Blumberg Bros. & Co.,

Baltimore, for erecting a 6-story steel,

timber and brick store and loft buildmg.
according to plans by Louis Levi, o( Bal-
timore and Philadelphia, Pa.
Reported bids desired for erectmg a

theater at 3 to 9 W. North Ave., to cost
$100,000. Oliver B. Wight, Archt., Mun-
sey BIdg,

Hagerstown Md.—Steps being taken to

erect a branch Y. W. C. A., costing $50,-

000.

Washington, D. C—Plans being pre-
pared by Milburn, Heister & Co., Wash-
ington, (or a 4-story tireproo( addition to

building o( Potomac Electric Power Co.

at 14 and C Sts., N. W.: cost $75,000.

Norfolk, Va.—Contract (or erecting
3-story apartment house at 38th and
Granby Sts., (or C. R. Carver, awarded to

Jesse Johnson at about $38,000. H. W.
Simpson, Archt., Paul-Gate Greenwood
BIdg.

Louisville, Ky.—Athletic Club intends
erecting a clubhouse costing $100,000.

Cincinnati, 0.—Knights of Columbus,
propose erecting a clubhouse on McMillan
St., costing $36,000.

Columbus, O.—Reported contract for
erecting building (or Middle West Supply
Co. on E. 5th Ave. awarded to A. F,

Mowery, Lancaster; cost $30,000.

Fremont, O.—Masons have selected site

on which to erect $50,000 temple.

Lakewocd, O.—Contract (or erecting
Bedford limestone Masonic Temple award-
ed to J. W. Christford, at $98,570.

Portsmouth, O.—Plans are to be pre-
pared by Arthur Devoss, Portsmouth, (or
a brick and stone offlce building, which
Whittaker Glessner Co. will erect near
their plant.

Franklin, Ind,—Reported bids desired
about April 15 for erecting at the Masonic
State Home, an administration building
costing $100,000. Herbert W. Foltz,
Archt., Indianapolis.

Detroit, Mich.—Reported competitive
plans are to be asked for the 7-story ad-
dition which it is proposed erecting to the
Masonic Temple on Lafayette Boule., and
Geo. D. Mason, 80 Griswold St. is to pre-
pare specifications for the competition.
Plans are being prepared by W. B.

Stratton, Union Trust BIdg., (or Regent
Theatre, which Regent Theatre Co. will
erect on Woodward and Horton Aves., at
a cost of $150,000.
Reported Central Methodist Church

will spend about $250,000 in improvements
to include a church house on Adams Ave.,
and an additional building on Elizabeth
St.

Kenosha, Wis.—New bids desired until
Apr. 5 by lildg. Com., Kenosha Aerie
.\o. 1055, F. O. E. (Leo H. Flasch, Chmn.),
at offlce of Jos. Lindl, Archt., Kenosha,
for erecting a club house.

Milwaukee, Wla.—Bids reported desired
until .Vliir. 24 by Anton Piskula, Archt., for
erecting a 2-story and basement, 100 x 100
lodge, business and flat building (or Leo.
M. Gurda, 478 Mitchell St. Probable cost
$25,000.

Milwaukee, Wis.—Plans reported pre-
pared for a plant and building which the
Wiconsin Telephone Co. intends erecting
at a cost of $1,000,000.

Sioux City, la.—Reported bids about to
be asked (or erecting the lodge building
at Douglas and Sth Sts., (or Lodge No.
112, B. P. O. Elks: cost $70,000.

Austin, Minn.—Bids desired until Mar.
22 by Bd. Water, Electric, Gas and Power
Comn. (J. C. Todd, Secy.) (or erecting a
1-story and basement offlce building; also
separate bids (or plumbing and heating.
F. W. Kinney, Archt., Plymouth BIdg.,
Minneapolis.

Valley City, N. D.—Bids desired until
Mar. 25 by Frank White, Chmn. BIdg
Com., (or erecting a church and Sunday
.school buildlnK. E. H. M^Farland, .\rcht
Valley City.

Arkansaa City, Kan.—The Newman
Dry Goods Co. writes that plans will not
be completed until July or August (or the
proposed new building.

Butte, Mont.—Reported steps are being
taken by Chicago, Milwaukee & St Paul
Ity. Co. (C. F. Loweth, Ch. Engr.. Cliicago
111.) (or erecting a passenger station cost-
ing $250,000.

Pine Bluff, Ark.—Masons propose erect-mg at 2d Ave. and Chestnut St. a temple
costing about $40,000.

Seattle, Wash.—Plans being prepared by
Warren H. Milner. Arcade BIdg., for a
theater and office building which Jas QClemmcr, of the Clemmer Theater, intends
erecting near Times Sq., and to cost
$1,000,000.

Junction City, Ore.-J. A. Hosher,
prop, of the Junction City Hotel recently
destroyed by fire, intends erecting a brick
anil concrete building costing $55,000

Klamath Falls, Ore.—Reported bids de-
sired Apr. 1 by HoughtaUng & Dougan,
Henry Bldg., Portland, for erecting a
lodge building (or the B. P. O. Elks; cost
JoO.OOO.

Portland, Ore.—Plans being prepared by
Jacobberger & Smith, Bd. Trade Bldg., for
4 -story brick and stone apartment house
to be erected adjoining the Heilig The-
ater, by E. A. McGrath, of Portland; cost
$50,000.
Plans being prepared by Goodrich &

Goodrich, Abington Bldg., for a 3-story
reinforced and brick apartment house to
cost $50,000.

Ogden, Utah.—Plans being prepared by
H. H. Meyers, Kohl Bldg., San Francisco,
Cal., for a 7-story, 70 x 200 ft., steel and
rein(orced concrete apartment house to be
erected at Washington and 26th Sts. (or
the Federal Land & Mortgage Co., to cost
$200,000.

Ogden, Utah.—Plans for apartment
hou.se to be erected by Federal Land &
.Mortgage Co. being prepared by Henry H.
Myers, Rohl Bldg., San Francisco, Cal.

Pocatello, Idaho.—Sollie, Boyer &
Rogers, Pocatello, have prepared plans (or
a 6-story hotel to be erected here.

Vancouver, B. C.—Plans are being pre-
pared by Somervell & Putnam, London
Bldg., (or a 3-story reinforced concrete
and stone Isank and offlce building to be
erected at Pender and Granville Sts. at a
cost o( $250,000, for the Merchants Bank
of Canada.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Blissvllle, L. I., N. Y.—Contract
awarded to Turner Constr. Co., 11 Bway.,
New York, by Standard Oil Co., for erect-
ing a 3-story reinforced concrete 277 x 90
X 65-ft. building at BlissviUe.

Corning, N. Y.—Contract (or erecting
2-story 83 x 70 (t. addition to factory of
T. G. Hawkes & Co., awarded to Corn-
ing Bldg. Co., Cedar St. and Tioga Ave.
Pierce & Bickford, Archts.

Olean, N. Y.—An addition costing $40,-

000 is to be erected at the plant of the
Vacuum Oil Co.

Allentown, Pa.—Arbogast & Bastian Co.
reported will erect a 6-story addition,
150 X 200 ft. to abattoir plant in Allen-
town.

McKeesport, Pa. — McKeesport Tin
Plate Co. intends installing 20 new tin

mills. S. Descher & Sons, Farmers Bank
Bldg., Pittsburgh, may be able to give
(urther in(ormation.
Pittsburgh, Pa.—Franklin K. Lane,

Secy. 0( the Interior, Washington, D. C,
has entered into a contract with the
^tna Explosives Co.. o( New York, to
erect a $250,000 plant to handle the in-
vention of Rittman for the manufacture
of gasoline, dyestuffs and explosives with
bases drawn from petroleum. It is re-
ported that the plant is to be erected in
this city.

Jacksonville, Fla.—H. S. Whitcomb,
Hotel Mason, it is reported, desires data
and estimates on building, equipping and
operating a cotton mill.

Memphis, Tenn.—Erection of a cotton
mill here costing $500,000 is reported
under consideration. T. R. Wlnfleld,
Pres. Business Men's Club may be able
to give further information.
Ilans prepared for a 3-story fireproof

plant to be erected (or the Shelby County
Oil Mill. 450 N. Bellevue Boule. Edw.
Tilden. Chicago, III., Pres.

Cleveland, O.—Bids desired at once by
Elyria Iron & Steel Co., (or erecting in

Cleveland a one-story brick and steel

1110 X 380-ft. plant, consisting o( 4 build-
ings, and to cost $60,000. Main building
to be monitor type, 30 (t. side 50 (t. cen-
ter. Three smaller buildings (or boiler
house, etc. One 5-ton crane will be
needed. Ernest McGeorge, Leader Bldg.,
Consulting Engr.

Salem, O.—Plans being prepared (or an
addition which it is proposed erecting at
the plant o( the W. H. Mulins Co. on
Depot St.

Fort Wayne, Ind.—Contract awarded
to Busching & Hagerman, Ft. Wayne, (or
erecting a 5-story cigar (actory at Cal-
houn and Lewis Sts. (or Cooney Bayer;
cost $40,000.

Chicago, III.—Plans prepared by Paul
Gerhardt, 64 W. Randolph St., (or a 4 or
5-story, 66 x 450 ft., fireproo(. reinforced
concrete building (or the manufacture and
storage of serums and antitoxins which
T. E. Murray will erect at 41st St. and
Lowe Ave., to cost $150,000.

Texas City, Tex.—Co-operative Cotton
Mills Co. reported being organized with
Carl Nessler, Pres., P. C. Wadsworth,
Secy., and others, (or the purpose o(
erecting cotton mills in Texas, and it is

stated the first mill is to be erected in

this city. A mill of 10.000 spindles and
250 looms with bleaching, dyeing and fin-

ishing machinery, etc. and costing about
$300,000 is contemplated.
Cameron. Tex.—A. J. Dossett, Pres.

Cameron Compress Co. reported to be
contemplating installation o( a plant to

bleach low grade cotton and cotton lin-

ters (or absorbents, explosives, mattresses
and (elts.

/frmj marked thus give the names of parties awarded contracts.
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Spokane, Wash.—Carstens Packing Co.

of Tacoma. Wash., will build a hide
house, machine shop, glue factory, etc.

at the plant of the Empire Packing Co.

at a cost of about $100,000.

Modesto, Cal.—Reported Carnation Milk
Co., Seattle, Wash., Intends erecting a
milk condensing plant in this city; cost

$200,000.

MISCELLANEOUS.
See also "Hydraulic Construction and Rizer

Improvements."

Items Arranged Geographically

Subway Station Work— Boston, Mass.—
Contract awarded Mar. 11 by Boston Tran-
sit Comn. (B. Leighton Heal, Sec.) to Cole-
man Bros.. Boston, at $12,164, for work at

junction of Park and Tremont Sts. in con-
nection with enlargement of Park St. Sta-
tion. The work will be mainly removal of

triangular core of earth, and a part of

walls and roof and some columns of pres-
ent structure and substituting new con-
struction: mainly of reinforced concrete
with steel columns and roof beams.

Parkway Work—Boston, Mass.—Bids
desired until 12 M. Mar. 22 by Metropoli-
tan Park Comn. (Wm. B. DeLasCasas,
Chmn.) for building to subgrade Furnace
Brook Parkway, from Quincy Shore Res-
ervation to Hancock St., Quincy work in-

cludes 10,000 cu. yds. earth grading, 100.-

000 cu. vds. filling material to be fur-
nished, 15 M ft. 2 in. spruce plank, 5000
sq. yds. riprap paving. John R. Rablin.
Engr.

•Cement-New York, N. Y.—Contract
awarded Feb. 26, by Col. W. M. Black,
Corps, Engrs. U. S. A.. New York, for
furnishing and delivering 32,000 bbls.
American Portland cement, to Alpha Port-
land Cement Co., Easton. Pa., at $31,250.

Balustrade, New York, N. Y.—Two low-
est bids opened Mar. 11 by Park Bd.
(Cabot Ward, Pres.) for furnishing ma-
terial and constructing an artificial granite
balustrade on top of the present granite
coping on the newly reconstructed speed-
way bulkhead wall: Pompeian Garden
Furniture Co., 221 W. 33d St.. $7,250: Louis
Wechsler, 1133 Bway., $7,677.

Derrick—Pittsburgh, Pa.—Bids desired
until Mar. 23 at office of City Controller,
for furnishing and erecting movable stiff

leg derrick at N'orthside Municipal As-
phalt Plant. Robt. Swan, Dir. Dept. Pub.
Wks.

Retaining Wall, Washington, D. C.

—

Following are reported to be the 2 lowest
bids opened Mar. 3 for a concrete retain-
ing wall on 16th St. side of Meridian Hill
Park: Bovle-Robertson Co., of Washing-
ton, $23,397, and R. J. Beall, Washington,
$23,649.

Floating Cranes—Norfolk, Va.—Bids re-
ported opened by Bureau Yards & Docks,
Navy Dept., Washington, D. C, Feb. 27, for
a IBO-ton floating revolving crane for de-
livery at the navy yard, Norfolk: (a)
price for crane according to plan, (b) ac-
cording to bidders' specification (each
bid also contained certain modifications).
Wert Gusto, Schoiden, Holland (b), $380,-
000; Cleveland Crane & Eng. Co.. Wick-
life, O. (a), $422,990; Wellman-Seaver-
Morgan Co., 50 Church St., New York (a),

$323,750; (b) $299,000; Morgan Eng. Co.,
Alliance, O. (b), $381,985; Shipbuilding &
Eng. Co., Haarlem, Holland (a), $400,-
000; Newmyr & Diamond, New York (a).

$439,500; (b) $450,000; Bethlehem Steel
Co.. Bethlehem, Pa. (a), $353,000.

Electric Light Plant improv.—Kinston,
N. C.—Bids desired until April 6 by Fred
I. Sutton, Mayor, for electric light plant
improvements, advertised In Engineering
Record. Gilbert C. White, Consulting
Engr., Charlotte, N. C.

Track Material, Etc.—Jacksonville, Fia.—(Contract awarded Mar. 10 by Port Comrs.
(F.W.Bruce, Ch.Engr. ) for track material,
660 tons rails (70 lb. sections), and 40 tons
splice bars, to Penn. Steel Co.; other ma-
terial still under consideration. (Contract
also awarded to A. J. Mills to construct
embankment and railroad 1300 ft. In
length for temporary storage yard.

Stone—New Orleans, La.—Bids desired
until Apr. 13 by Maj. Edw. H. Schulz.
Corps Engrs., U. S. A., Custom House,
New Orleans, for furnishing and deliver-
ing about 10,000 cu. yds. stone at South
Pass and .Southwest Pass, Mississippi
River.

Concrete Steps — Cincinnati, O.—Bids
desired until Mar. 26 by Director Pub.
Service (Parke S. Johnson. Secy.) for im-
proving right-of-way from 3d St. opposite
Celestial St. to Martin St. by constructing
concrete steps.

Freight Elevators—Chicago, III.—Bids
desired until Mar. 24 by L. E. McGann,
Comr. Pub. Wks., for furnishing, deliv-
ering and erecting 5 electric freight ele-
vators with auxiliaries and accessories
at the Marshall Blvd. Municipal Plant.
W. 31st .St. and .S. Sacramento Ave.

Steam Plant—Ellensburg, Wash,—City
Council reported to have authorized City
Engineer to prepare plans for an auxil-
iary steam plant for the lighting system,
to cost $60,000.

Sprinkler System—Seattle, Wash.—Bids
reported desired until Mar. 31 by Port of
.Seattle Comn.. Central Bldg. (C. E. Rems-
bfrg. Secy.), for installing a dry pipe auto-
matic sprinkler system in the freight shed
of Smith's Cove Improvement. Probable
cost, $15,000.

Amusement Park—Walla Walla, Wash.
—Reported that W. B. McCarthy, and
buisness associates of this city, plan ex-
pending $100,000 on an amusement park
in Wildwood Park, this city.

Tunnel—Salt Lake City, Utah.—L. A.
Martin, of the brokerage firm of Martin &
Co., Salt Lake City, a promoter of a com-
pany about to be formed here to construct
a drain, transportation and Irrigation tun-
nel to drain, also facilitate ore handling in
the south end of Tintic, writes that bids
will be received about May 1 for construc-
tion work: total cost about $1,000,000.

Subway—Toronto, Ont.—City Council
has approved the action of the Controller,
in voting $100,000 to enable the work of
widening the North Yonge St. subway
to be proceeded witli.

Sask. — See "WaterSubway—Regina,
Works."

Steel, Reinforcing Bars, Etc.—Panama.
—Bids desired until Mar. 30 by Maj. F.
C. Boggs, Purchasing Officer, Panama
Canal, Washington, D. C, for cit. 906
steel reinforcing bars, steel cable, pipe
fittings, etc.

Foundation Work—Pearl Harbor, T. H.
—Following bids reported opened Feb. 27,

by Bureau Yard & Docks, Navy Dept.,
Washington, D. C. for concrete founda-
tion for three 600 ft. steel towers at the
Naval Station, Pearl Harbor: W. N. Con-
cannon Co., Monadnock Bldg., San Fran-
cisco, Cal. $10,867, and Henry Monk, Pen-
sacola, Fla., $20,000.

Proposals

Bids
Close

Mar. 22.

Mar. 23.

Mar. 23.

Mar.
Mar.

23.

24.

Mar.
Mar.
Mar.

25.

25.

26.

Mar.
Mar.

26.

29.

For Proposals Advertised see Pages
54 and 55.

WATERWORKS.
See Eng.
Record.

Well, Caruthersville, Mo. Mar. 6

Adv. Mar. 6.

Contract 123. New York,
N. Y Feb. 21

Adv. Feb. 27 to Mar. 6.'

Pipe and Fittings, etc.,

Washington, D. C Mar. 13

System, Winnsboro, S. C. Mar. 20
Pumping Engine, Perth
Amboy, N. J Fek. 28
Adv. Feb. 20.

Pipe. Mavwood, 111 Mar. 20
Pipe, New York, N. Y Mar. 20
Reinforcing bars for water
tunnel. Cleveland, O Mar. 20

Pipes, Chicago, 111 Mar. 20
C.-I. Pipe, Lewistown,
Mont Mar. 20
Adv. Mar. 20.

Valves and Hydrants,
Lewistown, Mont Mar. 20
Adv. Mar. 20.

Pipe, Fittings, etc.,

Washington, D. C Mar. 13
Pumping Station, Toledo,
O Mar. 13
Adv. Mar. 13.
Pumps, Seattle, Wash ... Mar. 13
Intake, well. Etc., San-
dusky, O Mar. 20
Adv. Mar. 20.

Centrifugal Pump, Kan-
sas City, Mo Mar. 20
Adv. Mar. 20.
Pump. Station and Pump,
Lynchburg, Va Mar. 20
Adv. Mar. 20.
Water Works, McCune,
Kan Mar. 13
Valves, Toronto, Ont Feb. 20
Adv. Feb. 20 to Mar. 6.

Wells, Winona, Minn Mar. 13
Adv. Mar. 13.
Water Works Material,
Jefferson, Ga Mar. 20

Mar. 29.

Mar. 30.

Mar. 31.

Apr. .2,

Apr. 3.

May 5.

.Apr. 6.

Apr. 8.

Apr. 13.

Apr. 15.

Apr. 19.

SEWERAGE AND SEWAGE
DISPOSAL.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 25.

Mar. 25.

Mar. 26.

Mar. 29.

Mar. 29.

Mar. 29.

Mar. 29.

Mar. 29.

Mar. 31.
Mar. 31

.

Apr. 1.

Apr. 1.

Apr. 2.

Bids
Close.

Mar. 24.

Mar. 24.

Mar. 25.
Mar. 25.

Mar. 26.

Mar. 27.
Mar. 27.
Mar. 29.

Mar. 30.

Mar. 30.

Mar. 30.

Mar. 30.

Mar. 31.

Mar. 31.
Mar. 31.

Mar. 31.

Apr. 1.

Apr. 2.

Apr. 5.

Apr. 5.

Apr. 6.

Aor. 6.

Apr. 6.

Apr. 7.

Apr. 7.

Apr. 7.

Apr. 7.

Apr. 15.

See Eng.
Record.

Osceola, Ark Mar. 20
Illinois Mar. 20

Spokane, Wash Mar. 13

Clinton, Tenn Mar. 13

Kearney, Neb Mar. 20
Meadville. Pa Mar. 20

Monee. Ill Mar. 20

Holtville, Cal Mar. 20
Cleveland O Mar. 20
Delaware O Mar. 20
Illinois Mar. 20
Newark, N. J Mar. 20
Frederickton, N. B Mar. 6

Armstrong Corner, N. B.. Mar. 13
Dubuque la Mar. 20
IlHnois Mar. 20
Illinois Mar. 20
Somervllle N. J Mar. 20
San Marcial, N. M Mar. 13
Cleveland O Mar. 20

Colusa, Cal Mar. 13

Lake Charles La Mar. 20
Ypsilantl N. D Mar. 20
New Hampton, la Mar. 6

Sibley la Mar. 20
Columbus O Mar. 20
Visalia, Cal Mar. 2fl

Tavares, Fla Mar. 13

Bids
Close.

See Eng.
Record.

PAVING AND ROADS.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 23.

Mar. 24.
Mar. 24.

Mar. 24.

M»r. 24.

Mar. 24.

Mar. 24.

Mar. 24.

Mar. 24.

Mar. 25.

Mar. 25.

Mar. 25.
Mar. 25.

Mar. 25.

Mar. 25.

Mar. 25.
Mar. 25.
Mar. 26.

Mar. 26.

Mar. 2«.
Mar. 26.

Mar. 27.

Mar. 27.

Mar. 29.

Mar. 29.

Mar. 29.

Mar. 30.

Mar. 30.

Mar. 30.

Mar. 30.

Mar. 31.

Mar. 31.

Mar. 31.

Kinston, N. C Feb. 27
Adv. Feb. 27 to Mar. 13.
McMlnnvlUe, Ore Mar. 20
Pittsburgh, Pa Mar. 20
Winnsboro, S. C Mar. 20
Cleveland, O Mar. 20
Brooklyn, N. T Mar. 20
Chicago, 111 Mar. 20
Phoenix, Ariz Mar. 6
Huntington Beach, Cal.. Mar. 6
Lowellville, O Mar. 20
Attica, Ind Mar. 20
Adv. Mar. 20.
New Haven, Conn Mar. 20
Enumclaw, Wash Mar. 13
Indianapolis, Ind Mar. 20
Flint, Mich Mar. 13
Maywood, 111 Mar. 20
York. Pa Mar. 20
Adv. Mar. 20.

Apr. 5. Bralnerd, Minn Mar. 13
Apr. 6. Alliance, O Mar. 20
Apr. 7. Fitchburg, Mass Mar. 20

Adv. Mar. 20.
Apr. 9. Salem. O Mar. 20
Apr. 19. Jefferson, Oa Mar. 20
Apr. 19. New Orleans, La Mar. 6

BRIDGES.
Mar. 22. Newton. Kan Mar. 13
Mar. 23. Red Cloud. Neb Mar. 6
Mar. 23. Trenton, N. J Mar. 13
Mar. 23. Crookston. Minn Mar. 1

3

Mar. 21. Concordia, Kan Mar. 13
Mar. 24. Hamilton. O Mar. 20

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr. 6
Apr. 6

Apr. 6
Apr. 7
Apr. 7
Apr. 7

Apr. 9,

Apr. 14
Apr. 15
Apr. 16
Apr. 19

Winona, Minn Feb. 27

Kinston. N. C... Feb. 27

Adv. Feb. 27 to Maiv KI.

Albany, N. Y Mar. 6

Adv. Mar. 6 to 20.

Meriden, Conn Mar. 6

Adv. Mar. 6.

North Bend. Ore Mar. 13

Rockville, Md Mar. 13
Terrell, Tex Mar. 13

Meriden Conn Mar. 20

Logan. O Mar. 20
Columbus, Miss Mar. 6

Charleston. W. Va Mar. 13

Adv. Mar. 13, 20.

West Newton Mass Mar. 20
Irvington N. J Mar. 20
Boone, la Mar. 20

Long Island City, N. Y . . Mar. 20
Brooklyn, N. Y : Mar. 20
Riverside. Cal Mar. 20
Somervllle, N. J Mar. 6

Oroville, Cal Mar. 6

Alabama Mar. 13
Spokane, Wash Mar. 13
Jacksonville. Fla Mar. 13

New York N. Y Mar. 20

Louisville Ky Mar. 20
New York, N. Y Mar. 20
Kvansville. Ind Mar. 20

Chicago, 111 Mar. 20

Sprinjrneld, O Mar. 20
London, O Mar. 20
Indiana Mar. 20
Highland, 111 Mar. 20
Lansing, Mich Mar. 6

Seattle, Wash Mar. 13
Bellefontaine, O Mar. 20
Toledo, O Mar. 13
Greenville, S. C Mar. 20
Adv. Mar. 20.

Manhattan, Kan Mar. 20

Vinton, la Mar. 20
Columbus, O Mar. 20
Belvidere, N. J Mar. 20
Mount Holly. N. J Mar. 20

Adv. Mar. 20.

Bloomsbiirg, Pa Mar. 13
Ohio Mar. 13
anclnnati, O Mar. 13
Columbus, O Mar. 20
Chesterfield, N. J Mar. 20
Ephrata, Wash Mar. 13
Chehalis, Wash Mar. 20
Rltzville, Wash Mar. 20
Bellingham, Wash Mar. 20

Indiana Mar. 20
California Mar. 20.

Spokane, Wash Mar. 6
Lake Charles, La Mar. 13
Sharon, Pa Mar. 20
Adv. Mar. 20.

Indiana Mar. 20
Alabama Mar. 13
Gold Hill, Ore Mar. 20
Marinette, Wis Mar. 20
Cincinnati, O Mar. 20
Prairie du Chien. Wis. . Mar. 20
Tavares, Fla Mar. 13
Forest City, la Mar. 20
Alabama Mar. 13

Apr. 8. Drainage, Dresden, Tenn. Mar. 20

Apr. 12. Steel Gates for Locks,
Nashville, Tenn Mar. IS
Adv. Mar. 13, 20.

Apr. 15. Dredging, Buffalo, N. Y. Mar. 20
Adv. Mar. 20.

Apr. ?3. Flood Protection Work,
Indianapolis, Ind Mar. 20

PUBLIC BUILDINGS AND
SCHOOLS.

Mar. 22. Greeley, Colo Feb. 20
Adv. Feb. 20.

Mar. 22. Watervllet, N. Y Mar. 6
Adv. Mar. 6, 13.

Mar. 23. WiUoughby, O Feb. 27
Mar. 23. Des Moines, la Feb. 20
Mar. 23. Detroit. Mich Mar. 6

Mar. 23. Wyocena, Wis Mar. 13
Mar. 23. St. Marys, O Mar. 13
Mar. 24. Seattle, Wash Mar. 6
Mar. 24. Chicago, 111 Mar. 20
Mar. 24. St. Joseph, Mich Mar. 20
Mar. 24. Thompson, la Mar. 20
Mar. 25. Pendleton, Ore Feb. f

Mar. 25. Mason .City, la Mar. 6

Mar. 25. New York, N. Y Mar. 6
Mar. 25. Winfleld, Kan Mar. 13
Mar. 25. Hamden, Conn Mar. 13
Mar. 25. Rochester, N. Y Mar. 13
Mar. 25. Lost Creek, W. Va Mar. 20
Mar. 25. Los Angeles. Cal Mar. 20
Mar. 26. Delhi, N. T Mar. 13

Adv. Mar. 13, 20.

Mar. 26. Rochester, Pa Mar. 13
Mar. 26. Quincy, III Mar. 20
Mar. 27. Worden, Wash Mar. 13
Mar. 27. Prince Frederick, Md Mar. 20
Mar. 29. Smyrna, Del Feb 2"
Mar. 29. Dayton, O Mar. 6

Mar. 29. Median, N. D Mar. 13
Mar. 29. Camden, Tenn Mar. 13
Mar. 29. Duluth, Minn. Mar. 20
Mar. 29. Medina. N. D Mar. 20
Mar. 29. Auxvasse, Mo Mar. 20
Mar. 29. Hammond, Ind Mar. 20
Mar. 30. Detroit, Mich Mar. 6
Mar. 30. Pierre, S. D Mar. 13
Mar. 30. Creston, Neb Mar. 20
Mar. 30. Indianapolis, Ind Mar. 20
Mar. 30. Hartford, Conn Mar. 20
Mar. 31. Cambridge. O Mar. 1

3

Mar. 31. Wickliffe. O Mar. 20
Apr. 1. Greenville, Miss Mar. 20
Apr. 1. .Terome, Pa Mar. 20
Apr. 2. Plainfield, N. J Feb. i:

Adv. Feb. 27 to Mar. 6.

Apr. 2. Tontogany, O Mar. 13
Apr. 3. Washington, Miss Mar. 20
Apr. 5. Tuba, Ariz Mar. 13
Apr. 5. Ames, la Mar. 13
Apr. 5. Vicksburg, Miss Mar. 20
Apr. 6. Live Oak. Fla Feb. 27
Apr. 6. Rldgeland, S. C Mar. 13
Apr. 6. Edlnburg, O Mar. 1

3

Apr. 6. Wilkesboro, N. C Mar. 20
Apr. 6. New Brunswick, N. J.... Mar. 20
Apr. 6. Nashville, Tenn Mar. 20
Apr. 8. Berlin Center, O Mar. 20
Apr. 12. Cincinnati, O Mar. 13
Apr. 13. Morrall, O Mar. 20
Apr. 19. Corpus Christ!, Tex Mar. 20
Apr. 20. Portland, Me Mar. 20
Apr. 23. Toledo, O Mar. 20
June 1. Harrisburg, Pa Mar. 13

PRIVATE BUILDINGS.
Mar. 23. Luveme, Minn Mar. 13
Mar. 24. Milwaukee, Wis Mar. 20
Mar. 25. Wilmington, Del Jan. *

Mar. 25. Valley City, N. D Mar. 20
Mar. 25. Salem, Mass Mar. 20
Mar. 25. New Bedford, Mass Mar. 20
Mar. 26. Baltimore, Md Mar. 20
Mar. 29. East St. Louis, 111 Mar. 13
Apr. 1. Pittsburgh. Pa Mar. 13
Apr. 1. Klamath Falls, Ore Mar. 20
Apr. 5. Kenosha, Wis Mar. 20

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Mar. 22. Beach Protection, Cape
May, N. J
Adv. Mar. 13, 20.

Sea Wall, Freehold, N. J.

Ditch, Slayton, Minn
Drainage System, Osce-

Ditches, Mankato, Minn..
Earth Work, New Or-
leans, La

Dredge, Duluth, Minn
Adv. Feb. 27 to Mar. 20.

Dredging, Indian Harbor,
Ind

Dredging, Providence,
R. I

Ad. Mar. 6 to 20.

Mar. 30. Dykes, South Bend,
Wash

30. Canals, Shrewsbury, La.
30. Ditch, Crookston, Minn..
2. Ditch, Le Sueur, Minn
5. Power House, Etc., at

Dam, Pittsburgh, Pa...
Adv. Mar. 13, 20.

Ad. Mar. 6 to 20.

7. Ditch, Rloomfield, Mo
8. Irrigation Work. Payson

City, Utah
Adv. Mar. 13.

Mar.
Mar.
Mar.

Mar.
Mar.

Mar.

Mar.

Mar.

Mar.
Mar.
Apr.
Apr.

Apr.
Apr.

MISCELLANEOUS.
Mar. 23. Derrick, Pittsburgh, Pa.. Mar. 20
Mar. 24. Lumber, Panama Mar. 13
Mar. 24. Freight Elevator, Chi-

cago, 111 Mar. 20
Mar. 26. Repairs to Heating Plant,

Ft. Thomas, Ky Mar. 13
Mar. 26. Concrete Steps, Cincin-

nati, O Mar. 20
Mar. 27. Electric Traveling Crane,

Washington, D. C Mar. 6
Mar. 29. Coal Handling Apparatus

in Mint, Philadelphia, Pa, Mar. 6
Adv. Mar. 6, 13.

Mar. 13 Mar. 30. Freight Life, St. Louis,
Mo Mar. 6

Mar. 20 Mar. SO, Elevator, Detroit. Mich . . Mar. 6
Mar. 6 Mar. 30. Garbage Disposal, Nor-

folk, Va Mar. 13
Mar. 20 Mar. 30. Steel Reinforcing Bars,
Mar. 13 Etc., Panama Mar. 20

Mar. 31. Sprinkler System for
Mar. 20 Freight Shed, Seattle,
Feb. 27 Wash Mar. 20

Apr. 1. Garbage Disposal, Wil-
mington, Del Feb. 27

Mar. 6 Adv. Feb. 27 to Mar. 20.
Apr. 3. Elevator, Pearl City, T. H. Mar. 6

Mar. 6 Apr. S. Garbage Plant, Rock Isl-
and, 111 Mar. 8

Apr. S. Boat Hulls, Electric Light
Mar. 13 Plants, Etc., for Dam,
Mar. 20 Pittsburgh, Pa Mar. 6
Mar. 20 Adv. Mar. 6 to 20.

Mar. 20 Apr. 6. Wire, Fencing, Etc., Og-
den. Utah Mar. 13

Mar. 13 Apr. 6. Electric Light Plant Im-
provement, Kinston,
N. C Mar. 20

Mar. 20 Adv. Mar. 20.
Apr. 9. El. Rys., Routes 4 and

Mar. 13 36. New Y'ork, N. T Mar. 20
Apr. 13. Stone, New Orleans, Xa,. Mar. 20.

iiltrms marked thus give the names of parties awarded contracts.
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Investigate Roofing Claims!

GRAVEL and slag roofs laid

along the lines of the Barrett

Specification cover most of the

first-class buildings of the country, be-

cause the experience of more than 60

years has proven that

—

1st—They last longer than any other kind.

2nd—There is no painting, coating or simi-

lar maintenance cost.

3rd—Their unit cost per year of service is

lower than any other.

Claims regarding roofings should be met

with this question : "How many can you refer

to who have used say 500 squares of your

roofing on a comparatively flat surface for 10.

years and bought more?"
Then investigate such claims!

We can supply hundreds of names for this

purpose.

Exaggerated statements sometimes sell roofing,

because the principles of Barrett Specification

Roofs arc not well known to the purchaser.

Once he understands the long service they

give, and the low unit cost, he will have no

other kind.

Copies of The Barrett Speci-

fication freeonreqtiest.

Special Note:V\J& advise in-

corporating in plans the

full wording of The Bar-

rett Specification in order

to avoid any misunder-

standing. If any abbrevi-

ated form is desired, how-
ever, the following is sug-

gested:

Roofiae— Shall be a Barrett

Specification Roof, laid as

directed in printed Specifi-

cation, revised August 15.

igii, using the materials

specified and subject to the

inspection requirement.

BARRETT MANUFACTURING COMPANY
New York Chicago

Pittsburgh Detroit

Philadelphia
Birmingham

Boston St. Louis Cleveland Cincinnati

Kansas City Minneapolis Salt Lake City Seattle

The Paterson Mfg. Co., Limited : Montreal Toronto Winnipeg Vancouver

St. John, N. B. Halifax N. S. Sydney, N. S.

Supply Building for Piercc:Arrow Auto Agency,

Long Island tt(y, «. r.

Architects: Griffin & Wynkoop, New York CMy

Builders: Thos. J. Steen Co., New York City

Roofer: Daniel Skelton. New York C<ty

^1
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Centrifugal Pump for Small Motor
The Evinrude motor, of the type usually at-

tached to the back of a row boat or small

launch, can be directly connected to a centri-

fugal pump now made by the Evinrude Motor
company, Milwaukee, and used to drain small

excavations. This was successfully done on

work recently completed at the plant of the

Milwaukee Western Malting Company. The
centrifugal pump is of the vertical-shaft, sub-

merged type, and has a capacity of 55 gal. per
minute under a 10-ft. head.

Portable Motor-Driven Winch
The Dobbie Foundry & Machine Company

has turned out a new style portable, motor-
driven winch to meet conditions arising in the

course of construction of the New York sub-

ways. This is manufactured in two sizes,

the smaller to operate at a rope speed of 152

I

PORTABLE MOTOR-DRIVEN WINCH

ft. per min. and the larger at 178 ft. per
min. Westinghouse, compound-wound, type
SK, motors of 5 and 7% hp respectively are
used to drive them. Current is obtained from
the 550-volt trolley circuit. The equipments
are said to be very light, compact and easily

portable.

New Form Anchorage Used on

Seneca Falls Dam
The form tie illustrated herewith combines

the advantages of the tie-rod with two sleeve-

nuts inside of the form with those of the old
wire tie. The wire twist for the Johnson form
anchorage, as this device is known, is cheap

:,
--.^ M mm' \

' "^^HflK^'
\^'^;'

WtSSf^^^ms
rm^^^km

.

i
.^2S

ANCHUKAGE IN PREIVIOUSLY LAID CONCRETE FOR WIDE FORM SHOWS AT RIGHT

and easily tightened by a man inside the form
with a twister. Twists of wire, with the wing
nuts, can be made up in numbers in advance,
and put in with two bolts each as the forms
are built. One of the accompanying views
shows a narrow form, and the other a wide
one, where the concrete is brought up in lifts

of a few feet at a time, and anchorage in the
last concrete placed is cheaper than carrying
the tie across the form. This tie has been used
on the Seneca-Cayuga Barge Canal work at
Seneca Falls, New York. The device is manu-
factured by J. W. Johnson, Jefferson and State
Streets, Seneca Falls, N. Y.

Business Notes
Frank A. Weaver has resigned as district

manager of the Ayer & Lord Tie Company in

Cleveland, and has gone into business under
his own name, specializing in factory floors.

His office is in the Swetland Building, Cleve-
land.

The Terry Steam Turbine Company, of

Hartford, Conn., is now represented in Chicago
by A. W. De Revere, whose office is in the

Peoples Gas Building. The company has also

opened an office in Grand Rapids, Mich., in the

Michigan Trust Building. A. L. Searles is in

charge of this office, which will cover the terri-

tory of the southern peninsula of Michigan.

The Southwark Foundry & Machine Com-
pany, of Philadelphia, has secured the ex-

clusive right to manufacture the Harris valve-

less engine in the United States. This engine,
the operation of which is said to be based on
the Diesel-engine principle, will be called the
Southwark-Harris valveless engine and will be
built in sizes ranging from 75 to 1000 hp for
both marine and stationary service. Leonard
B. Harris, the inventor of the engine, will be
retained by the company as consulting en-
gineer and naval expert. J. H. Johnston will

be in charge of the company's oil-engine sales.

FORM TIE TIGHTENED FROM INSIDE

Trade Publications
The following companies have recently issued

trade publications:

Builders' Iron Foundry, Providence, R. L
Leaflet describing the Venturi capillary pen
for recording on charts.

The Sanitation Corporation, New York.
Booklet, 6x8 in., illustrated. Deals with the

Reinsh-Wurl screen for sewage clarification.

Contains partial list of foreign installations.

Cement Tile Machinery Company, Waterloo,
Iowa. Catalog, 10% x 7% in., 24 pages, illus-

trated. Contains data on the Winner concrete

mixer built in 3, 4 and 6 cu. ft. sizes.

Philadelphia Quartz Company, 121 South
Third Street, Philadelphia. Folder, "Standard
Specifications for Rocmac Roads." Specifica-

tions for grade, foundation, wearing surface,

construction and completion of Rocmac roads

to be used for 1915.

McDonald Foundry, Columbus, Ohio. Cata-

log 15-D, 3% X 61/4 in., 19 pages, illustrated.

Catch-basins, road inlets and manhole covers,

walk and gutter grates, sanitary rubbish boxes

and cans, etc.

Hayward Company, 50 Church Street, New
York City. Pamphlet 605, 6x9 in., 8 pages,

illustrated. Pictures Hayward buckets in ac-

tion on several jobs and describes briefly their

special features.

Electric Welding Company, Pittsburgh.

Pamphlet, 6x9 in., 8 pages illustrated. De-
scribes the efficiency spacing bar for concrete

reinforcement for buildings, tanks and other

concrete construction.

Chicago Pneumatic Tool Company, Fisher

Building, Chicago. Bulletin E-35, 6x9 in., 8

pages, illustrated. Embraces this company's
line of Universal electric drills which operate

interchangeably on direct current and single-

phase alternating current.

Statistics Bureau, 5 East 42nd Street, New
York City. Catalog, 6x9 in., 20 pages, illus-

trated. Summarizes briefly equipment used for

statistical and comparative data compilation,

such as maps, pins, measures, etc., charts and
curve cards, scales, triangles and slide rule.

Sandusky Portland Cement Company, San-

dusky, Ohio. Booklet 7x9 in., 40 pages, illus-

trated. A treatise on the concrete road by
Arthur C. Newberry includes construction,

cost, maintenance, specifications and compari-
sons of costs and wear with other forms of

highway construction.

Blaisdell Machinery Company, Bradford,

Pa. Catalog, 6x9 in., bound, illustrated. De-
scribes air compressors. There are tables on
the amount of air required to operate pneu-

matic equipment, volumes of compressed air at

various pressures, etc. Other tables give loss

in pressure in pounds due to friction in pipes

100 ft. in length and data regarding volume
and pressure.

Vulcan Process Company, Minneapolis,

Minn. Catalog 4, 6 x 9 in., 30 pages, illus-

trated. Oxyacetylene welding torch. Booklet,

6x9 in., 12 pages, illustrated. The genera-

tion of oxygen and hydrogen by the electrolysis

method. Describes the Vulcan electrolytic

generator cells, and shows the economy in

their use in comparison with chemical or ex-

tractive methods.

Austin-Western Road Machinery Company,
910 South Michigan Avenue, Chicago. Memo-
randum Catalog, 3% x 5% in., 50 pages, loose-

leaf, illustrated. A unique departure in the

general type of catalogs. Opposite each right

hand page, which is ruled for memorandum,
descriptions of road machinery are presented
with a reference to catalog description. The
cover is of celluloid.



New Construction Activities
Building operations in the five boroughs of

New York City from Jan. 1 to March 19 show
a 22 per cent increase over the correspond-
ing period of 1914, judging from the building
permits issued. In the week from March 13
to March 19 building permits were somewhat
leas than those granted in the same week of
1914. However, this week in 1914 was 33
per cent greater than the average week from
January 1 to March 20, and the March 13
to March 19 week of this year shows a fair

increase over the average week for the longer
period in 1915. Building permits for the
week of March 13 to March 19 this year were
$3,070,000 as compared with $3,318,000 for the
corresponding week last year; while building
permits this year from January 1 to March
19 totaled $29,663,000, as compared with $23,-

966,000 for last year.

The city of Chicago sold recently $2,250,000
worth of bonds at 99.097.

It is expected that the March export sales

of steel producU will exceed 300,000 tons. The
business is being stimulated by orders for

semi-finished steel products from manufactur-
ers who have contracted for fully finished

<tee\ to be delivered abroad.

Buildings

It IS reported that a contract has been

awarded for erecting an office building at

Broadway and Vesey Street on the site of

the old Astor House. A $125,000 warehouse
has been contracted for in Long Island City.

The contract for a $200,000 hotel at Indian-
apolis was awarded last week, as was also the
contract for erecting the new court house at

Cincinnati The lowest bid opened March
15 for erecting an addition to the Free
.\cademy at Utica, New York, was $319,000.
Contracts awarded for the University of Min-
nesota's biology building at Minneapolis total

$177,000. Bids are desired on a $225,000 hos-

pital building at Utica, New York. Plans are
being prepared for two apartment houses in

New York City which will cost $600,000 and

JiiOO.DCiO respectively. Plans have been ap-

proved for a $450,000 jail and detention build-

ing in New York City. Plans have been pre-

pared for a convention hall in Washington,

D. C, which will cost about $250,000. The

Board of Aldermen at Buffalo, N. Y., has

ordered bonds issued for municipal building

work which total $618,000.

bridges and Roads

The eagerness of the larger contractors for

work was well illustrated at the letting of the

Pennsylvania concrete viaduct over the Sus-

quehanna River at Harrisburg, Pa. The esti-

mated cost of this bridge exceeded the highest

of thirty-eight bids by more than $100,000,

and the lowest by nearly $500,000. There

were fifty-four sets of plans out for bidding.

The principal item of the contract was 56,000

cu. yd. of concrete, for which the remarkably

low bid of $4.73 per cubic yard was received.

The lowest ten bids on this item were below

$6.00 per cubic yard, and all but one bid were

below $10.00 per cubic yard.

Plans have been completed for a $2,000,000

drawbridge between Detroit and Belle Island,

and an election to vote bonds for construction

will be held this spring. The bond issue sold

by the city of St. Louis, referred to last week,

will be applied to the completion of the free

bridge. A bond issue of $170,000 for the con-

struction of a bridge over the Buffalo River

has been ordered by the Board of Aldermen
of Buffalo.

Paving work was much more active last

week. Especially was this true of contracts

awarded and work on which bids are desired.

The New York State Highway Commission
let work totaling several hundred thousand
dollars last week, and has advertised for bids

on a large quantity of road work for April

14. The Ohio State Highway Commission
awarded $114,000 worth of contracts. At
Cleveland, Milwaukee and Atlanta large pav-
ing contracts were awarded. Paving work
which will cost $151,000 has been let at

Philadelphia. Bids are desired on paving

work which will cost $476,000 at Houston,

Texas. Corpus Christi, Texas, is about to let

a contract for paving which will cost $100,000.

Davenport, Iowa, contemplates $143,000 worth

of paving work. Although all bids opened

for a million and a half dollar road bond issue

at Danville, 111., were rejected, a number of

smaller issues of road bonds were sold last

week. Bonds amounting to $145,000 were

sold at Visalia, Cal., and Brooksville, Fla., has

sold $250,000 worth of paving bonds. In

addition, bonds for constructing 65 miles of

road near Pecos, Texas, have been sold.

Waterworks and Sewers

The lowest bid opened for the construction

of a filtered water reservoir at Cleveland was

$272,000. A contract for cast-iron pipe at

Laramie, Wyo., was awarded at $30.75 per

ton. Montrose, Colo., has sold bonds totaling

$90,000 for waterworks improvements. Bids

will be received April 3 for a 2,500,000-gal.

reservoir at Eugene. Ore. Sewers contracts

totaling $68,100 have been awarded at Upper
Darby, Pa. It is reported that the Board of

Estimate jn New York City is considering the

construction of a $350,000 sewer in Brooklyn.

Miscellaneous

Considerable railroad construction and im-

provement work is contemplated in Chicago.

The lowest bid opened on jetty work at Gal-

veston, Texas, was $282,000. Bids are desired

on river improvements requiring 13,000 cu.

yd. of concrete and 56,000 cu. yd. of excavation

at Tiffin, Ohio.

The New York Public Service Commission
for the First District desires bids April 20

for constructing section 2 of route 12, East-

ern Parkway subway in Brooklyn. It is re-

ported from North Yakima, Wash., that the

U. S. Reclamation Service has been authorized

to spend $987,000 in the Washington Division

during the remainder of the fiscal year, end-

ing June 30, for irrigation construction.

WATERWORKS.
/I«au Amngfd Ctogrophicatly

Troy, N. H.—Survey* now bains made
by Dudley A Sawyer. o( Uanctieater, for
PTOPOW ll water work*, to coat 140,000. Dr.
lUnrta T. Stone, Chmn. Water Contra.

Barker. N. Y.—Bid* dealred until Apr.
14 w^ Bd. VlUase Tni*. for conatructlnK
arafer work*, advertiaed In Engineering
Record. W. J. Taylor, VlUace Clk. Chaa.
C Haoklna. Engr.. lltCutler Bldg.,
RociMaAer.

Sraeten, N. v.—Citizen* voted to laaue
tM.Mt bond* for •xtending the water
worka and Increaae the water aupply.

AJameetewn, N. Y.—Contract reported
aararded Mar. 11 by Bd. Water and Llfht-
Ing Comra. (or approximately 40 tona g-ln.
and 110 tona (-in., Claaa C. twU and aplgot
e.-L pipe, and 7M0 lb*, apeclai caatlnn, to
V. S. Cast Iron Pipe Co., of BufTalo, at
in.l* per ton for pipe and 2.7 cU. per lb.
tor speciala. and for laying and hauling of
pipe, to Henry 8. Swanaon.

New York, N. Y.—Following are the 4
loweat bida opened by Bd. Water Supply.
Ifanlclpal BIdg.. Mar. 21 for Contract 123.
ooostructing ( aupcratnicturea for Ken-
aioo Influent, upper and lower effluent and
acraen chambera and Kenaico aiphon
chambera. Mt. Pleaaant, Weatcheater
Connty: Fred. W. Burnham. SO E. 4Zd
8L. tl4«.420: Emeraon Bldg. Co., 102
Ptark Ave.. tlSl.057: Chaa. T. Meada Co.,
tt VmA Row. %\H.nt, and Connora Broa.
Co., Inc.. S4 W. Mth St.. tl(2.82S.

Oakfletd, N. Y.—Cttlzena voted Mar. U
to laaue tSS.OOO bonda (or conatructlon of
water worka.

Watervllet, N. Y.—The Bd. of Aldermen
haa adopted the new water worka bin,
allowing city to laaue MZS.OOO bonda to
eonatruct a water aupply ayatem from
rrench Mllla. The bill win now be re-
turned to the Oovemor.

^Atlantic City, N. J.—Contract haa
been awanied (or an 12,000.000 gal. torbo
centrifugal pump with appurtenancea for
Abaecon f'limnlng Station to Kerr Tur-
bine Co.. Wellsvllle, N. Y.. at $14,317 fblda
opened Mar. 11). L. Van Glider, Engr.
and Supt.. Water Dept., City Han.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Bloomfield, N. J.—Bids reported desired
until Apr. 5 by Raymond F. Davis, Town
Clk., (or furnishing 80 tons 8-ln., 66 tons
6-ln., 6 tons 4-in. pipe and 2% tons
apeclala.

Barneaboro, Pa.—Bida desireil until
Apr. 1 by F. B. Wood, Secy. Boro. Coun-
cil, for conatructing a 500,000-gal con-
crete lined reservoir and (or the neces-
sary pipe to connect the same to present
malna. Chaa. E. Schllcher. Boro. Engr.

Erie, Pa.—Geo. C. Oenaheimer, Secy.
Comr. of Water Works, writes that an
addition will be plac&l on the standpipe
or another reservoir will be constructed,
but nothing will be done for another year
or so.

Lancaster, Pa.—Bids desired until Mar.
30 by Water Co. City Councils (H. D.
Deen, Clk.) (or (urnishing materials from
May 1. 1»I5, to May 1, 1916, as follows:
Water meters, c. 1. pipe, c. I. speciala,
valves, nre hydrants, hauling pipe and
caatlnga: corporation cocka: c, I. stop
covers.

Philadelphia, Pa.—Chief Davis of the
Water JJureau, will rc'iuest Council to ap-
proprlati! out of the new $1,235,000 loan
125,000 to $50,000 (or better protection o(
the larger water mains that run under
steam railroad tracks.

,At'**J^''"C"'V, ^J'--::?^^'' <5eslrea until Mar.
30 by Dept. Pub. Wks. (Robt. Swan, Dlr.)
(or laying water pipe lines and appurte-
-Dfi"^*/! .'° "connect the lines on the North
rild-? Point Bridge with the present water
supply systems.

^Itgmt Min^b^ft #r.... ...'... .t.- ...

Baltimore, Md,—Chas. E. EUicott, Pres.
of Ellicott Machine Corp., and F. H. Cro-
nln, Mechanical Engr., of Sewerage
Comn., have recommended to Mayor
Preston, after an Investigation, that city
install a new pump in the Eastern l^ump-
ine Station, at Wolfe and Oliver Sts., to
take place of pump recently wrecked.
Contract reported awarded Mar. 17

by Bd. of Awards, to Uichard Morton,
for installing in the high pressure fire
service pumping station on South St , a
geared turbo-generator outfit of 500 kw
copacity; cost about $18,000.
The Suburban Water • o. has petitioned

Public Service Comn. for permission to
Issue $25,000 bonds to be used to increase
and extend service, to include slnlkng of
2 additional wells and to Install a newpump house on Mortimer Ave.

East New Market, Md.—Bids desired
until Apr. 15 by Bd. Town Comrs. (F E
Jjoomis. Secy.) for constructing water
works system, advertised in Engineering
Record. Work consists of about 1200 ft
4 and 6 in. mains, 5 Are hydrants, con-
crete receiving i)asin. pumping stationand tank and tower and ail necessary ao-gurtenances. Kastenhuber & Anderson,
ngrs., Easton, Md.

Lynchburg, Va.—Plans and specifications
°? Ji'^-J"'' reference at New York office
of Engineering Record, and bids are de-
sired until Apr. 6 by Council Com. onWater for emergency pumping stationand booster pump, advertised in Engi-
neering Record. Work includes: Two
brick buildings; centrifugal pumups;
transformers, motors and other electrical

equipment; c. 1. pipe, valves, etc.: liquid

chlorine apparatus. H. L. Shaner, City
Engr.

Durham, N, C.—Bids desired until Apr.
21 by Mayor and Bd. Aldermen for im-
provements to the water worl<s: also same
time and place separate bids for pump-
ing station equipment; both proposals ad-
vertised in Engineering Record. Gilbert

C. White, Engr., Charlotte, N. C.

Morehead City, N. C—See "Sewerage
and Sewage Disposal."

Southport, N. C.—Plans being prepared
by the J. B. McCrary Co., of Atlanta, Ga.,
for water works and sewer system, to cost

$40,000.

Estill, S. C.—Plans being prepared by J.

B. McCrary Co.. Atlanta, Ga., for water
works and electric light plant, to cost

$25,000.

Union, S. C.—Bids desired until Mar. 30

by Commissionews of Pub. Wks., 17 W.
Main St., for furnishing material and
machinery f.o b. Union, for water works
extension, requiring approximately 21,120
ft. 8 in., 1600 ft. 6 in., 2000 ft. 4 in., c.-i.

pipe. 24,000 lbs. original pig lead, 12.000
lbs. c.-i. specials, a 400 g.p.m. centrifugal
pump, 4 8-in. H. E. gate valves, 8 4-in.

double nozzle hydrants, a 75-hp. induc-
tion motor, 6 20-kw 6600-2200 volt trans-
formers, etc. R. A. Easterling. Engr.,
care of Comrs. Pub. Wks.

Hawklnsvllle. Ga.—Water and sewer
extension bonds in the sum of $30,000
were sold on Mar. 16.

Savannah, Ga.—Bids desired until Mar.
30 at office of Clerk of Council (or fur-
nishing approximately 12 tons fabricated
structural steel for roof framing for cov-
ering water works reservoir. E. R
Conant, Purchasing Officer.

Maryville, Tenn.—W, A. McTeer. City
Recorder, writes that the citizens voted
Mar. 20 to issue $55,000 bonds for con-
structing water works, from plans of R.
C. Huston, of Memphis.

Chllllcothe, O.—City Council has pa.xsed
an ordinance to repeal resolution instruct-
ing City Engineer to prepare plans and
estimates (or mvmicipal water works. I
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Cleveland, O.— Bids were opened Mar. 17 by Comrs. of Purchase and Supplies, City
Hall, for constructing a flltered water reservoir, Contract No. 6, as follows: (a) Walsh
Constr. Co., Davenport, la.: (b) Lathrop Sbea-Henwood Co., Buffalo, N. Y. ; (c) F. J.
Casey, Pittsburgh, Pa.

(a) (b) (c)
40,000 cu. yds. general excav. for structures $0.70 $0.85 $0.75
38,000 cu. yds. excav. for backfill .35 .65 .76
20,000 ton-miles rolling foundations and embankments .15 .20 .16
8,100 cu. yds. concrete in foundations 5.40 5.90 5.50
5,500 cu. yds. concrete in solid walls 6.35 6.80 6.50
2,300 cu. yds. concrete in conduit sections 8.00 7.90 11.00

10,600 cu. yds. concrete in piers and vaulting 9.00 8.90 8.60
560,000 lbs. steel reinforcement .02V4- .0214 .03

17 tons special castings, furnish and place 100.00 75.00 70.00
9 tons iron castings, furnish and place 60.00 60.00 70.00
6 tons wrought iron and steel, furnish and place 80.00 75.00 70.00

36 tons cast-iron pipes, furnish and place 50.00 40.00 38.00
20 cu. yds. brick masonry 14.00 12.00 10.00

5,600 lin. ft. 3-in. tile drain, furnish and place .10 .05 .04
940 lin. ft. 12-in. tile pipe drain .65 .40 .40

Ground water drain (lumpsum) 4,900.00 3,526.00 4,590.00
Furnish and place sluice gates (lump sum) 6,500.00 3,850.00 4,500.00
Furnish and place gate valves (lumpsum) 100.00 140.00 66.00
Gate houses (lump sum) 3,100.00 2,970.00 2,900.00
Furnish and place stop planks (lumpsum) 500.00 112.00 200.00
Change 60-in. pipe drain (lump sum) 800.00 450.00

Totals .. J272,636 $290,049 $292,424

Cleveland, O.—Bids desired until Apr.
2 by Commissioner Purchases and Sup-
plies for excavation Baldwin Reservoir.

Cleveland Heights, O.—Bids desired
until Apr. 19 by H. H. CanHeld, Village
Clk., for furnishing material and con-
structing water mains in Altamont, Cale-
donia and DeSota Aves. F. A. Pease
Bng. Co., Engrs., Marshall Bldg., Cleve-
land.

South Bend, Ind. — City Council has
passed ordinance providing for the issue
of $50,000 water works bonds.

AGrand Rapids, Mich.—Contract for 600
tons of water pipe reported awarded to
the Lynchburg Fdry, Co., Lynchburg, Va.,
at $23.40 per ton.

Jackson, Mich.—A. W. Hall, City Engr.,
writes that bids are desired for water
pipe, hydrants, valves, etc.

Perry, Mich.—Plans reported to have
been approved by State Dept. for water
works.

Chicago, III.—See "Miscellaneous."

Cicero, III.—Bids reported desired until
Apr. 12 by Chas. Stoftell, Town Clk., for
laying water mains in S. 61st Ave., W.
12th and 15th Sts.

Colo, la.—This town expects to spend
about $16,000 in the near future for water
works. Including c. i. mains, steel tower
and tank, and pumping plant. Engineer,
Lawrence W. Cox, Youngerman Blk., Des
Moines.

Morning Sun, la.—Bids desired by City
Clerk until Apr. 5 for the purchase of
$15,000 bonds to be used for construction
of water works, from plans of Harper &
Stiles, of Kansas City, Mo.

Morning Sun, la.—Bids reported desired
until Apr. 15 by W. B. Garvin, Town
Clk., for constructing water works. Prob-
able cost, $25,000.

Muscatine, la.—About $25,000 will be
spent by city for water works improve-
ments.
•Yale, la.—Contract awarded Mar. 15

for constructing water works to C. W.
Roland Co., of Des Moines, at $9,148.

•Burrton, Kan.—Contract was award-
ed Mar. 10 for constructing waterworks
from plans of W. B. Rollins Co., Midland
Bldg., Kansas City, Mo., to Connor
Constr. Co., Kansas City, Mc, at $20,500.
Next 3 lowest bids: Everett & Burt,
Hutchinson, Kan., $20,348; Tonkawa
Constr. Co., Kansas City, Mo., $20,600;
N. S. Sherman Mchy. & Iron Wks., Okla-homa City, Okla., $20,600.

_ Laramie, Wyo.—Bids on construction of
D miles of 14 and 16 in. pipe line desired
until Apr. 13, city to furnish all material.
Address Z. E. Sevison, City Engr.
•Contracts have been awarded for ex-

tension of water system as follows: 1350
tons c. i. pipe to Hendrie & Bolthoft Mfg.& Supply Co., Denver, Colo., at $30.75;
c. i. specials, $55 per ton: 34 tons pig
lead, $91.40 per ton; and to M. J. O'Fallon
Supply Co.. Denver, Colo, valves and hy-
drants, $1,045.

Powell, Wyo.—Bids reported desired un-
til Apr. 5 by W. A. Deming, Town Clk.,
for $61,000 bonds, the proceeds of which
will be used for constructing a water sys-
tem.

Bentonvllle, Ark.—Albert C. Moore, of
.loplin, Mo., has been retained to make
tests to determine efficiency of present
water works and electric lighting plants,
and to recommend to City Council neces-
sary repairs, renewals and extensions to
.sv.stems. with a complete estimate of the
ost of such work. Dick Rice. Mayor.
Ft. Smith, Ark.—Geo. T. Carnell, City

Jiety.. writes that it is proposed to spend
about $30,000 for water works improve-
ments to be done by force account. W H
Brace. Kupt. Water Wks.
Malvern, Ark.—J. B. McCrary Co., At-

lanta, Ga., estimate cost of construction
of water works and a sewer system at
$115,000.

Mission, Tex.—The City Comrs. reported
to have granted Hamilton & Horlock, of
Houston, represented hy .1. p. Beck, a
'/anchise for construction of an electric
light and waterworks plant, to cost about
$60,000.

Belllngham, Wash.—The Water Dept.
has plans for 5000 ft. concrete conduits,
30 in. diam., in connection with intake on
Lake Whatcom, and will be in the market
for 5000 ft. of 12-in. wood pipe, 700 ft. of
8-in. iron pipe, 3000 ft. of 4-in. and 2500 ft.
of 6-in. iron pipe for laterals.

Seattle, Wash.—Following are 3 lowest
bids opened by Bd. of Works Mar. 12 for
water mains on 38th Ave. S : M. Florito &
Bros., 616 26th Ave. N., $16,026; D. H.
Traphagen, $16,882; Dicken & Rightmire,
$17,815.

Eugene, Ore.—Bids will be opened Apr.
3 by C. W. Geller, Secy, and Acting Gen.
Supt. Water Dept., for constructing the
proposed reservoir, to be of 2,500,000 gals,
capacity, of reinforced concrete, wtlh per-
pendicular walls, built in excavation; size
125 X 185 ft. Engineer, F. W. Dietrich, of
Eugene.

Falrvlew, Ore.—The proposition to vote
$12,500 bonds for construction of water
works, is reported to have been postponed
for 1 year.

Sacramento, Cal.—Bids desired until
Apr. 20 by M. J. Desmond, City Clk., for
furnishing and installing riveted steel and
c.-i. water pipe, valves, hydrants and
other appurtenances in streets, etc., ad-
vertised in Engineering Record.

•Ogden, Utah.—Contract for material
for proposed 5-mile pipe line to the arte-
sian wells in Ogden Valley reported
awarded Mar. 17 by City Comrs. to Geo.
A. Lowe Co., Ogden, for 18,400 ft. 24-in.
Matheson joint pipe, at $284 per 100 ft., or
a total of $52,320, f. o. b. cars in city. The
order is conditional on favorable vote on
proposed $75,000 bonds issue at the elec-
tion Mar. 27.

•Salt .Lake City, Utah.—Contract re-
ported awarded by City Comn. Mar. 17 to
Parrott Bros, for laying water mains
authorized by city during 1915.

Ottawa, Ont.—At a recent meeting of
City Council, it was voted to apply for
special ligislation to issue $400,000 bons
for constructing overland pipe, to be used
for fire protection.

Humboldt, Sask.—Plans being prepared
by Chipman & Power, Toronto, for con-
struction of distribution system, to cost
$110,000. Contract will be let as soon as
bonds are sold. W. H. Stiles, Town Clk.

Vancouver, B. C.—An 18 in. flexible Joint
c. i. water main. 2000 ft. long across First
Narrows, Vancouver Harbor, will be con-
structed by day labor under direct super-
vision of J. T. Breckon, Water Works
Engr. and Supt.; cost $20,000.

Victoria, B. C—Bids reported desired
until Apr. 5 by W. Gait, Purchasing Agt.,
for supplying 25 1-in., 10 l>/4-in., 12 2-in.
and 3 3-in. water meters.

SEWERAGE AND SEWAGE
DISPOSAL.

Items Arranged Geographically

Derry, N. H.—Citizens voted Mar. 9 to
have survey, plans and estimates made by
Dudley & Sawyer, Manchester, for a
sewer system and disposal plant to cover
both Derry and West Derry. The com-
mittee to report June 12. Arthur Green-
ough, Chmn. Sewer Com.
Wellesly, Mass.—Tor-n Clerk writes that

town is now open for bids for the pro-
posed sewer system, to connect with the
South Metropolitan svstem; approximate
cost of work proposed, $150,000.
Avon, N. Y.—W. H. Clark, Village Clk..

writes citizens voted Mar. 16 to issue
bonds for Constructing sewers in Reed,
Rochester and other streets.
Brooklyn, N. Y.—Bd, of Estimate of

New York is considering construction of a
sewer system in the South Bensonhurst
section: cost about $315,000.

Buffalo, N. Y.—Bd. of Aldermen has
ordered bond issue of $180,000 for public

Citv Council has ordered construction
of tile sewers in Hertel and Northum-
berland Aves.
sewers.
Bids desired until Apr. 3 by Dept. Pub.

Wks. (F. O. Ward. Comr.) for construct-
ing an 8-ft. brick sewer in Swan and
Seneca Sts.. a 4-ft. 4-in sewer In Calais

St.; alternate bids will be received for
construction, with brick, reinforced con-
crete pipe and vitr. segment blocks, a 45,
42, 39, 36, 33 and 27-in. brick and 24-ln.
and IS-in. tile sewer in Fillmore Ave., a
15-in. tile sewer in Northumberland Ave.

Long Island City— L. I., N. Y.—Bids de-
sired until Mar. 31 by Maurice E. Con-
nolly. Roro. Pres., for constructing sewer
and appurtenances in Joslin and Sanford
Aves., Brevort Greenfell and several
other streets. Total security, $35,200.

Ravena, N. Y.—Citizens reported to
have voted to issue $40,000 bonds for
sewer system and disposal plant.

Ravena, N. Y.—Bids desired until Apr.
10 by Bd. Village Trus. for constructing
about 5 miles of vitr. pipe sewers 8, 10
and 12 in. and a sewage treatment works,
advertised in Engineering Record. Mor-
rell Vrooman, Engr., Gloversville. A. L.
Swanson, Village Clk.

Rochester, N. Y.—Bids desired until
Mar. 31 by Bd. Contract and Supply (F.
X. Pifer, Secy.) for constructing a tunnel
sewer in Main St., W. and E. and Front
St.

Oaklyn, N. J.—Bids desired until Apr. 6
by Borough Council for constructing a
complete system of sewers and a sewage
disposal plant, advertised in Engineering
Record. Remington & Vosburg. Con-
sulting Engrs. 601 Market St., Camden.

Gloucester City, N. J.—Plans reported
being prepared for sewage disposal plant.

•Allentown, Pa. — Contract reported
awarded by City Council to Geo. H. Hard-
ner, of Allentown, for constructing storm
sewers at $70,000.

Annvflle. Pa.—Bids desired until Apr.
17 by Comrs. of Annville Township at
the office of W. Elmer Hellman, Town-
ship Clk., Annville, for constructing a
storm sewer, advertised in Engineering
Record.

Connellsvllle, Pa.—See "Paving and
Roads."

Downingtown, Pa.—Borough Council
has passed ordinance to issue $70,000
bonds for construction of a sewer system
and disposal plant.

Franklin, Pa.—Borough Council re-
ported to be considering construction of a
new sanitary sewer system. A. B. Curry,
Boro. Engr.

Greenville, Pa.—Bids desired by Bor-
ough Council until Apr. 19th for a sewage
disposal plant, intercepting sewers, and
laterals in accordance with plans of
Chester & Fleming, Pittsburgh, Pa. The
sewers range in size from 24 in. to 8 In.,

arid the disposal works consist of two
Imhoff tanks and chloride disinfection
plant.

Philadelphia, Pa.—Mayor Blankenburg
has signed the ordinance providing for a
temporary sewage pumping station near
Old York Road and 69th Ave., to cost
$35,000.

•Upper Darby, Pa.—Contracts reported
awarded by Comrs. of Upper Darby Town-
ship (Wm. Pendlebury, Secy., Carding-
ton. Pa.) for constnicting terra cotta pipe
sewer in Sections Nos. 3, 4 and 5: Key-
stone Sewer Dist. and Sect. No. 2 Garrett-
ford Sewer Dist.. approximately S3 miles
(bids onened Mar. 2) to the following
contractors: Martin ^ Miller. New York.
$13."500; W. J. McNichol, Philadelphia,
$48,800; Cantrell Const. Co.. Philadelphia,
S34.100. and Fred T Buckis, Fraukford,
$22,500. A. F. Damon, Jr., Engr., Post
Office Bldg., Darby.

Baltimore, Md.—Bids desired until Apr.
14 by Bd. Awards at City Register's Of-
fice, for Contract 149, covering Sect. 1 of
the Gwynn's Ffills intercepter, advertised
in Engineering Record.

• Morehead City, N. C—M. S. Wells,
City Secy.-Treas., writes that contract
has been let to .T. B. McCrary & Co., of
Atlanta, Ga.. for sewers, at $19,000, and
water works extension, at $5,000, and
work is already under construction.

Southport, N. C.—See "Water Works."

Hawkinsvllle. Ga.^—See "Water Works."'

South Jacksonville, Fla.—City Council
reported to be considering issue of $65,000
bonds for sewers and p.iving.

Cleveland Heights, O.—Bids desired
until -Apr. 19 by H. H. Canfield, Village
Clk., for constructing storm and sanitary
sewers In De .Sota Ave. and Lee Rd. F.
A. Pease Engr. Co., Engrs.. Marshall
Bldg., Cleveland.

Dayton, O.—Bids desired until noon.
Mar. 29, by Dept. Pub. Service (Victor
Parker, Secy.) for furnishing material
and constructing storm water sewers in
portions of Berm and Wyoming Sts.,
Burton, Grafton and Norman Aves.

•Granville, O.—Contract Das been
awarded for constructing sewers to Chap-
man & Glover, Lorain, at $19,388, and
for disposal plant to the Q. E. Scott
Eng. Co., of Norwalk, at $14,316 (bids
opened Mar. 9). For other bids received
see Engineering Record, Mar. 20. Theo.
S. Johnson, Engr., Granville.

Salem, O.—Bids reported desired until
Apr. 9 by City Clerk, for sewer in Mc-
Kinley Ave., to include 52,000 8 and 10
in. pipe.

Bedford, Ind.—Bids desired until Mar.
30 by J. W. Malott, City Engr., for con
structlng about 19,500 ft. of sewers, adver-
tised in Engineering Record.

Gary, Ind.—Bids reported desired until
Mar. 29 by H. C. Francis, City Clk., for
constructing Dist. Sewer No. 24, requiring
3255 ft. 12 to 19 in. vitr. sewer tile, 918 ft.

36 in. concrete sewer, 23 manholes, etc.
Probable cost, $11,569.

Ishpeming, Mich.—Citizens voted $30,-
000 bonds tor construction of sewers.

Janesvllle, Wis.—Bids desired by the
Bd. of Public Works, Jas. A. Fathers,
Chmn., until Apr. 16 for construction of
sewers in Sewerage Dists. 5, 10, 11, 14 and
15, aggregating 292 lin. ft. of 12-in., 329
lin. ft. 10-in., 4518 lin. ft. 8-in. sewers,
13 manholes and 6 lampholes; average
cut 8?4 ft. C. V. Kerch, City Engr.

Oshkosh, Wis.—Bids reported desired
until Apr. 6 by the Bd. Pub. Wks., for
constructing sewers in portions of 7th and
Lincoln Aves., Evans. Sterling, 10th, arid
several other streets.

Burlington, la.—Following are bids
opened Mar. 18 for constructing Gnahn
St. sewer and branches, about 16,900 llrt.

ft. vitr. pipe, 8 to 36 in. (price given per
ft.). Young & Bueschner Constr. (So.,

Burlington, la., $1.22; Reise Bros., Qulncy,
111., $1.28; Cedar Rapids Constr. Co..
Cedar Rapids, la., $1.30. H: G. VoUmer.
City Engr.

Cedar Rapids, la.—Bids desired until
Mar. 29 by L. J. Storey, City Clk., for
furnishing material and constructing san-
itary sewers and water connections in
portions of 8th and H Aves.. 13th, 19th
and several other streets; also until Apr.
5 in portions of 6th Ave., 12th, 17th and
several other streets.

Grlnnell, la.—Bids desired by A. C.
Harriman, City Clk.. until Mar. 31 for con-
struction of 69,000 ft. of 8 to 24-in. sani-
tary sewers, sedimentation tank, filters
and sludge bed; 3 sections. Engineers,
Iowa Eng. Co., Clinton.

Postvllle, la.—Bids desired until Apr.
7 by Wm. Shepherd, Town Clk., tor con-
structing a sewer system, consisting of
approximately 414 miles 8, 10 and 12 in.

sewer pipe and a sewage disposal plant.
Estimated cost, $25,000. Aetna Engineer-
ing Bureau, Engrs., 17 N. La Salle St..
Chicago, 111.

State Center, la.—Bids desired until
Apr. 15 by J. W. Sparks, Town Clk.,
State Center, for constructing a sanitary
sewer system, consisting of approximatelv
3085 ft. 10-in. and 21,128 ft. 8-in sewer,
also a disposal plant, consisting of a re-
inforced tank of 50,000 gals, capacity and
2 sand filters with all accessories.

Butte, Mont.—Bids desired until Mar.
30 (extension of date from Mar. 17) by
W. J. Flood, Comr. Pub. Wks., for con-
structing 13 miles 8, 10 and 12-in. sanitary
sewers.

Roundup, Mont.—^Blds reported desired
until Apr. 5 by F. A. Appleman, City
Clk., for sewer work, to include 20,000 ft.

8, 10 and 12 in. pipe.

San Antonio, Tex.—Bids desired by F.
Fries, City Clk., for sewer work as fol-
lows:
Until Mar. 29—Constructing sanitary

sewers in what is known as Contr. Sec.
No. 33.
Until Apr. 12—Constructing approxi-

mately 1300 ft. 60 in. sanitary sewer to
connect with steel flume across San An-
tonio River.
Until Apr. 19—Constructing a 60 in.

steel flume across San Antonio River.

•Llmon, Colo.—Contract reported award-
ed to the Geo. H. Sethman Co., Dt.iver,
for construction of sewer system.

Spokane, Wash.—It is reported that
sewer changes estimated to cost $60,000.
growing out of the Northern P:iciflc
grade separation, have been ordered by
City Council, and bids are to be called
for 3 groups, as follows: Sprague Ave. and
Division St.; 3d and 4th Aves. crossing
Northern Pacific right-of-way; 5th Ave.
and Cannon St. Morton MacCartnev,
City Engr.

Tacoma, Wash.—City Comn. reported
to be considering construction of f-anitary
sewers in S. 38th St., to cost $13,000.

Aberdeen, Wash.—It is reported that
bids are desired until Apr. 28 for a sani-
tary sewer system in West Aberdeen,
work to include 32,000 ft. 8-ln. vitr. pipe,
12,000 .ft. 10-in., 2100 ft. 12-in., 1500 ft. 15-
in., 14,000 ft. 20-in., 1400 ft. 24-in., 700 ft.

30 in., and 3100 ft. 36-ln., and 225 man-
holes. Louis D. Kelsey, City Engr.

•San Diego, Cal.—Contract reported
awarded to Chas. H. Julian, of San Diegu,
for completing Ocean Beach sewer (bids
opened Feb. 8).

Mesa, Ariz.—Sewer Com. of City Coun-
cil has engaged Julius Aichele. represem-
ing John Sandburg & Co., of Detivpr.
Colo., to prepare preliminary plans for
sewer system.

Toronto, Ont.—Bids desired until Mar.
30 by T. L. Church (Mayor), Chmn. Bd.
Control, for constructing sewers in por-
tions of Cloverdale Rd., Rose Park Drive.
Erie Terrace, Heath, and several other
streets, and Sunnyslde storm overflow
sewer. Sec. No. 1.

iflttrm marked thus give the namet of parties awarded contracts.
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BRIDGES. Detroit, Mich.—Plans have be»n com- span; Clement Bridge, 70 ft. steel span;

;<... ^.^^.i^ /L..u».i.-^/i. pleted by Barclay. Parsons * Klapp and also moving a 120 ft. steel span, high
tttmt Ammt*4 (i*tntktc»ay q^^ Gilbert .Xew York N. Y., for bridge truss, to the site about 100 ft. south. This

N«.nor« R I — <$<w. "Mi,uv<.ii.„^... • «" >>« Constructed at Belle Isle. Plans bridge to be set on 4 steel tubes 36 in. in
Newport. R. I.—S«« MisceUaneoua. provide for a concrete structure with diam. x 24 ft. long, filled from end to end
Buffalo. N. v.—Bd. of Aldermen on M»r Jack-knife draw, to cost about $2,000,000. with concrete. Contractor to furnish

U ordma bond issue of 1170,000 for bridge Election to vote on proposition will prob- tubes.

iiwnt BoOalo River at Abbott Road. ably be held this spring. St Louie, Mo.—Bonds amounting to

New York. N. Y.-Se. •Ml«*U*neou.." Brouohton. Ill.-Contract awarded for S"i"'^"L'°old°blPci'tv^
'"^ '"'' """^^

r^mdan N J —Ri^ rf.ri»wi ..ntii Anr construciing Broughton Bridge (bids have been sold by city.

11 b^K VV G«r« Clk C^^Bd^OhiS; opene'l Mar 15) to American Bridge Co.. *Floresvllle, Tex,—Contract for con-

V^MLtSden* foTran^trucUne • relnfor?^ Vlncennes. Ind., at $4,273. Gregg Garri- structing 2 iron bridges, one over San
SSSSe^I^MO^ kSS HfahJ^v J J '«"• of Garrison, County Supt. of High- Antonio River and one over Picosa Creek,

XKStaoitS iSiKr
nignwaj. j. j. ^.^^^ awarded by Comrs. Court to Alamo

_.I. r>ij. ^^„i,^A »n- «/%ni.>riir.<in,7 Constr. Co., San Antonio, at $10,600.
jaraev CItv N J Bids d^rMi until llllnole,—Bids desired for constructing

Airrtr County 'Bd' Chraen F^^oldera^ bridges in Illinois as follows: Belllngham, Wash.—Following are 3

Tmtiy City for Dalntlnc uth StVladuer Bloomlngton, until Apr. 3, at Court lowest bids opened by County Comrs.

alM reoairiiur n»rem«nt of the viaduct' House, Bloominglon, a steel bridge on Mar. IS for constructing 380 ft. steel

alao naintliuc Weat Newark Ave Bridee P""'" concrete abutments, to be erected bridge with concrete piers over Nooksacli

5»« BiStiSiaclt Wver
Bridge between Rutledge Township, De Witt River on Guide Meridian Rd.: Weymouth

County, and Empire Township, McLean Constr. Co., Pier 1, Seattle. $30,713 (award-
Natrona. Pa.—Comrs. Allegheny County Count.v. known as County Line Bridge, ed contract omitting price of removing

mt Pittsburgh and Braebum County are span 110 ft., roadway 16 ft. Engineer's old approaches): Graff Constr. Co., Crary
eooatderlng oonatrucUng bridge over AUe- estimate, $4,850. R. O. Edwards, Co. Bldg., Seattle, $32,735, and Central States
baar RlTer; probable cost $225,000. Sunt. Highways, Bloomington. Bridge Co., Seattle, $31,966. C. M. Adams.

.^>A...,.> . rs. ^ r, . ... Princeton, until Apr. 7, a reinforced Co. Engr*Washingtoii, D. C—Contract for con- concrete bridge, to be built in Dover , , .,stfuctiiw bridge oyer Anacostia River Township, known as Matson Bridge, span Marysvllle, Wash.—Bids reported de-
awarded by Gen. hjngnian. Corp. Engrs. 40 ft., roadway 20 ft. Engineer's estimate, sired Apr. 12 by M. Weatherby, Co. Aud
C.S. A., to Penn Bridge CO., Beaver Falls, including backflll, $1,750. Everett, for constructing a reinforced
Pa., at $«.7M. Livingston County — Contract was concrete steel viaduct on the Pacific

Rome, Ga—PUns have been completed awarded Mar 22 by State Highway Dept. Highway near Marysvllle. H. Mumm, Jr.,

by Spiker A Greiner. Atlanta, for con- *» J"*- Klein for constructing Young Co. H-ngr., Eveiett.

strucUop of 2 concrete and one steel draw bridge in Pontlac Township, at $7,474. Hanford, Cal,—Bids reported desired
bridge for Floyd County. Pontlac, III,—Contract awarded Mar. until Apr. 7 by County Superv. for con-

Clearwater, Fla.—Bids desired untU 18 for constructing concrete arch bridge structing a steel and concrete bridge over

Ap^. « by dounty Comn.., for (oUowini »» Jas. Klein, of Freeburg. at $7,474. R. Cross Creek near here. B. E. DuflSeld,

siaea of corrugaied Iron culverts; 40 ft W. Osborne, County Supt. of Highways. Co. Surveyor, Hanford.

2 '^*1'*5.*?J°-.^- » 1*1 .'"• JnA J5- ^i Burlington, la.—It is proposed to con- Redw^ood City, Cal.—Bids reported de-

S" ?2i«-A'il."-oS?Ji-.^*«"«^?i* ">^^ «"«:' l'r'<^e at foot of High St. Ad- sired Apr. 5 by County Bd. Superv. for

StaJSL, uir-l
Clemenu McMullen. Co. a^ess E. Egan, Commercial Exchange, constructing a 3-span steel and reln-

lugnway cngr. Iowa State Bank Bldg. forced concrete bridge in 5th Road Dist.

Jacksonville. Fla.—Bids desired until n.,hMo,.« 1. _a<.» -Pnvin^ ,nrt Bnart
'""' ^ concrete retaining wall.

i1^- i„^/p?epfrg"pi°riTn^d'"sycircf:
-"'-••" '"•"'" '^""' ^"' "°''"

Ncales. Ar.z.-Sta.e Legislature has

BiMce; also a bridge over Trout Creek to culvert pipe to Ft. Dodge Culvert Co.. of neSfNokles of 400 ft Reinforced c^^^^^

SSSfBSdSriJt p'a^rmi!"T™n"Brow"n'
"^ ^~'^*' "' "•'"• "^^ ^^"=*' ^°- ^"«''-

ertte;'l?^wllfbe'bu'fu by daTlabofunderge*«Bnage at ranama. frank Brown,
m,,,o„_ la.—Bids desired until Mar. 30 direction of Lamar Cobb. State Engr.,

by F. A. Canfield, County Aud., for con- Phoenix.

CWk^mnA'5?7?o^VrnTLw^g^*ne^r"iff
""•"•^""S " »"-"l8es and culverts. g^,,,^ ldaho,-Plans have been com-

SSl I-biliilf and channel anrfo^^^ *Marengo. la.-Contract for con.struct- pleted by E. S. Smith, State Engineer, tor

nlahing and erecting one 60-ft span steel '"K bridges for Iowa County awarded by structing
1 concrete and steel bridges in

bridge. Elngineer. L. G. Smith, of Tupelo. Bd. Supervs. to M. O. Burnett, Marengo, Idaho.

Leltehfieid Kv Rldn rrnnrtod deairsil
"' $-6,000. Burford, Ont,—Bids reported desired

unUI aV" by Mw Butte?: Road ISii?: Tipton, la.-Bids desired until noon until Apr 3 by T. W. Taylor, Calhcart,
CaneyTine, for constructing 85 ft bridge Mar. 29 at office of County Auditor, Tip- Clerk of Burford Township, for 60 ft. steel

orer Bear Creek about 12 miles from ton, for constructing 75 reinforced con- highway bridge.

^i^'^btMd. Crete bridges and culverts. Total estl- Toronto, Ont.-Contract is about to be
Bryan. O.—Bids desired until Apr. 13 by "'"^" '-"'"• »>•'•"""

let by Works Commissioner, according to
County Comrs.. for constructing bridges •Caledonia, Minn.—Contract has been reports, for a steel bridge with concrete
as follows: Schmucker Bridge, 144 ft. awarded by Ctounty Comrs. to Jollet abutments on road to be constructed
steel span, reinforced concrete floor. Bridge Co., Jollet, 111., for constructing through Mt. Pleasant Cemetery; estimated
coat W.S44: Elder Bridge. 70 ft. steel 4 bridges at $6,044. E. N. Newhouse, Co. cost, $40,800.
span, reinforced concrete floor, sub- Aud. Cainarv Aita — Tho nuv Vr,,ri„.>c..

HlSgh"ri"ge°«7S «""feel' suSlri'ti?uc" ' *New Ulm, Mlnn.-Contract awarded writerth-at no bids wer\ ope^d Ma^r"!?
ture reinfofSd on conCTtte fl<S?r^ rii«i "ar. 18 by City Council to M. A. Adams by City Comrs.. for furnishing and erect-

12M4- Heir Rridee «0f».»»«! io,'„ rf & Co., Minneapolis, to construct combina- mg the proposed steel superstructure for

Inforced concrete flMr-cmiVl* MS n.r«T "on steel and concrete approaches to Louis Bridge at 9th W. St.; the matter
BridgTw ft etUl^Sin^lnfireld «>n Beussmann and Courtland Highway has been indefinitely postponed.
Crete floor; cort $1.7(ftr All roadways to ^^^%f, "P^J"''?^ „¥'r"«»°}S, ^iy®""- ^'
b. 1« ft. wide. C. R. Lowe. Co. Aud.' New Ulm. F. D. Minium, City Engr.

pAVING AND ROADS
fj^.,.^ n B,^. A^., ^ .<• . Stillwater, Minn.—Bids desired until

•'"viiNt. minl. mumlis,

14 h^ rvm'ntv^ "*?U*°f,""U.' -^P""- Apr. 12 bv Countv Comrs. (B. F. Harris, Items. Arranged Geographically

CIk.)W ^Mtruct^lTg concriu briage"pe; ,^i™"skew Bridge" Shane''c?flk ^22 « • ^""--IX' M««.-Bids desired until Mar.
RjportNo. U%^. W A. Stlnchcoml. So. ^Ttchef cTee'k?*'^ ' CamSbeuTl^ lo ft.;' ^» ^^in^-J^wf".S' tJ^^^^-

^^''^^^ .?»^'ror. Eagt Rosebud, 60 ft.; West Rosebud, 55
Browning, C k) for furnishing road pils

KatOfi, 0.-Bids reported desired until «- Absarokee. Rosebud River, riveted f"^L',7gr 5"!/"'' °"'«'' b'tuminous and
Mar. II by County Comrs., for construct- »P«"' 8" " asphalt binders.

K£.b i:*S?r. '^°SS''*u tS"^ °Z"' '^^}" *Garfleld, Kan.—Contract awarded Mar. f»\'
."'ye'". Mass.--The City Budget as

^!3ii ^ILSii?? K *ii!l'"°5L.^?''J^'''P- 16 for constructing concrete bridge over adopted includes the following loans:

r5i!»?-^Bf i^ T*^'' .?*!^u.*^"* *^*«*' Arkansas River, to Kansas City Paving & Highways, construction of streets, $30,000;
Dtlman Rd.. Somers Township. Contr. Co.. Kansas City, at $11,200 WC hignways. granolithic sidewalks, $20,000;

Hamilton, 0.-Bld. dertred until Apr. 17
Ware. County Clk. SKo""' '"=«=^'"''"- ''^-"""^ P^^'^^-

by W. W. Crawford. Co. Aud., for con- Lawrence, Kan.—Herman Broeker, Co. ,, ,. ^ „structing bridge over Miami River at Clk., writes that proposed bridge to be ,
Manchester. Conn.—Bids reported de-

Woodadale. Bids desired on steel or steel constructed at Lawrence will be of con- "''''^° until Apr. 3 by Selectmen for con-
and concrete construcUoo. F. M. Ham- crete and cost $200,000. Prelimihary work structing 7000 to 10.000 ft. curbing and a
merle. Co. Surveyor. la now being done by Hedrick & Coch- l"^"''';; °' radius and drive corners 40.000

Lima o—T-vintraot ... ...,H^ vf., ^"e. Consulting Engrs., Kansas City, to SO 000 sq ft. concrete walks, etc. How-
U^y MP^S^lc?m Tlhlp^; «»• ard L Taylor, selectman.

Dir.) for contmcUngWne St. bridge, a Yanktoti, S. D.—A. C. Ellerman, Gen. •New Haven. Conn. —Contract was
SSS2«i?"{2i'"*-.'°£l!'X/^°"5."'li^-'" Mgr.. Enierman-McLain Constr. Co., awarded Mar. 15 for laying new cement
SCS^i" J, ;

" KOMi Engineers, Yankton, writes that at a recent mass sidewalk at such locations Is may be re-LHieaier * neming, Pittsburgh, Pa. meeting of citizens a committee was ap- quired to Rich. C. Faulkner 162 Read St
Marion. 0>-Blds renorted desired until Vo\ntea to Investigate and formulate a at 8% cts. per ft. for both the eastern

Aw 2 bV W P GartUM f^k M ?«« P'"" 'or construction of a combination and western sections.

Ooor^ for ionitructini a brid« oS?; railroad and wagon bridge across Mis- .,h,„„ m v v,,^ ^ , .
wKlstone imrer Rlchla?d Tn-n.^r »o"ri River and would like to correspond ,/J''*5.>'', '^t.Xvr^''^* "Jeslred until Apr,
KSbibte tost M 000

Township, with a promoter who has had experience "by State Highway Comn. (Edwin Duf-rronaoie cost w.ooo. ^,^„^ this line; they also want estimates 'JZ; ^S'^V' A'^any, for constructing
Benton Hai«or, Mich.—Bids desired un- »» to cost of structure; soundings were fl» dJ?' /i""^*^

advertised in Engineer-
til Apr. 7 by B. Spaulding, City Clk., for made a number of years ago, so Inter- '"^ "ecora.
ooostructlng a reinforced concrete bridge e»ted parties will be furnished this Infor- Albanv N v —Wr.\w ,„s„„ . t\ ,
at Crysui Springs Cemetery, advertisid mation by the committee:

,
j™"?' bids ol^npd M^f %l^ i°^l% °JIn Engineering Record. Hfeh^nv r^^,?'^ ?? t^"' ?^' ^S ^***®

RockDOrt. Mo. Bids renorted desired P'Khway Comn., 55 Lancaster St., Al-

«-'S'='j!.r'
Mleh.-Blds dwired by A. W. until A^r h by J. A K^^sSr Co. High- ^l"l;J°S construction of public highway

Hall, City ETngr., Aw". < for constructing way Engr., constructing bridges as fol- 'W 5'*x, '"•.^»-
a steel or concrete bridge over Grand lows: Ollklnson Bridge, 90 ft. steel siin; n^.T,t ^Si 965-A Obi-Cuba Allegany
River at Mechanic St. Wfheeler Donihoo Bridge, 90 ft steei £°"S**^' ^'^^ ""'l®*-

McGreevey McGulganBe, »u aieei & Baum Constr. Co., Elmira, $17,969.
Dale Eng. Co., Utica, $18,169; Bison City

V ii""'?^"!?' '''Cf^^ P-,J^S?r*^''' "' Chambersburg, Engr. of the CumberUnd f%-S^''JX\^l ^o., Buffalo, $18,997; Flood
Valley R.R. Co., writes that 38 bids were opened Mar. fo for the construction of a *^"1 F'/* ^°- Hudson Falls, $19,150.
double-track conn-ete arch bridge over Susquehanna River at Harrisburg, ranging ,

Road 5543, Hinsdale-Franklinville, Part
from $270,290 to }<33,(»0. *' ""'s'"" L Cattaraugus Co., 6.98 miles- Austin

•Following are unit prices of 5 lowest bids: (a) Robt Grace Contr. Co.. Pittsburgh ^ Summers, Buffalo. $107,770; M. Ben-
T£;i iV*'^?" (awarded contract): (b) E. Purcell, $270,868; (c) W. W. sixley & Co' ?^*^K.

&„Sons Indiana, Pa., $112,060;
$27».425; (d) Booth * Fllnn, Ud., $283,303; (e) T. L. E^re, $293 650 Lesher, Roess Lesher, Oil City, Pa $il4 -

„,^ J , !<aJL <b) (c) • (d) (e) |?]i Woolsey Constr. Co., Davenport, la'.,
SC.OOO cu. yds. concrete masonry 14.73 14.74 $4 77 $493 1512 $115,072.

102,000 sq. ft. waterproofing 026 .02 .05 025 '04 ^ ^9^„ ^258, A, Little Valley, Randolph,
7,800 lln. ft. conduit 30 .40 .60 50 'so .^*-. 3, Cattaraugus Co., 5.35 miles

21 sets, manhole frames and covers . .. 20.00 8.00 25.00 is'oo lo'oo
Austin W. Summers, Buffalo, $90 224-

100 cu. yds. old masonry (to remove). .'.... 1.00 2.00 20.00 500 3'oo Sfi" " * Mackey, Youngstown $93,801-

bn,^Xriul'^^/o^'<^'"
""" ""'=•"'' '~"' '" "" '""'"'^'' °" '"™''" '"*«°' |§, Co?X°\^iaa^Vo^^'^?,^-„^fr'j,:

kltems marked Ihut give the names of partiet awarded contracts.

Road 1230, Harlemvllle-Mellenville,
Columbia County 4.97 miles: John L.
Hayes Constr. Co., YonKers, $60,492; Jas.
(Jarafano & Sons, Mt. Vernon, $60,817;
Ji. B. Sproul Constr. Co., Inc., Peekskill,
$61,655; Brady & Oltarsh, New York,
$fl,736.
Road 5546, Eighteen-Mile Creek, Evens

Center, Erie County. 4.48 miles: Austin
W. Summers, Buffalo, $69,736; Mich. H.
Kipton, Kochester, $69,754; John Johnson
Constr. Co., Buffalo, $70,484; Harry B.
Harrison, E. Rochester, $71,207.
Road 1222, Saranac Lake Village,

Broadway and River Sts., Franklin
County, 0.22 miles: John F. Lewis, Al-
bany, $3,474; M. J. VitlUi. Saranac Lake.
$3,586; Rumpft & Stevens, Lake Placid,
$3,600; Wm. H. Murray, Saranac Lake,
$3,919.
Road 5269 B, County Line-Adams Cen-

ter, Jefferson County, 0.51 miles: J. A.
Weidman, Syracuse, $5,816; John F.
Lewis, Albany, $6,032; A. J. Rockwood,
Rochester, $6,093; Semper Bros., Water-
town, $6,250.
Road No. 1237, Pittsford Village North.

North Main & State Sts.. Monroe County,
0.66 miles: Grennfleld Constr. Co., Hor-
nell, $22,294; Monroe Roads Co., Pitts-
ford. $22,396; Mich. H. Ripton. Rochester,
$22,762; Ribstine-Holter Constr. Co., Inc..
Rochester, $22,834.
Road 758-A, Olcott-Lockport, Part 1,

Niagara County, 8.33 miles: Austin W.
Summers, Buffalo, $38,768; Harradine
Bros., Inc., Spencerport, $38,881: Public
Service Contr. Co., Niagara Falls, $38,-
977; Greenfield Constr. Co., Hornell,
$39,046.
Road 909 A, Brewster-Carmel, Putnam

County, 0.13 miles- Jas, Garafano & Son.
Inc., Mt. Vernon, $1,733; H. B. Sproul
Constr. Co., Inc.. Peekskill. $1,911; John
Twinane, Hartsdale, $1,848; Amos D
Bridges Sons, Inc., Hazardsville, Conn..
$2,066.
Road 5533. Rensselaer-De Freesville,

Rensselaer C!ounty. 2.11 miles: Belmar
Contr. Co.. Inc., Troy, $26,814; Murray
Contr. Co., Troy, $26,936; Gifford Constr.
Co.. Jamaica, $28,811; John Arborlo, New
Haven. Conn.. $29,413.
Road 5234, Liberty—County Line, Part

2, Sullivan County, 8.51 miles: John S.
Armstrong. Middletown, $37,128; John J.

Guinan Contg. Co.. Brooklyn, $37,205;
Eggleston & Garthwaite, Yonker.s, $37,-

878; John De Michael & Bro, Torrington.
Conn., $40,601.

Brooklyn, N. Y.—Bids desired until

Mar. 31 by L. H. Pounds, Boro, Pres., for
regulating and repaying, including the
restoration of the pavement, etc., removed
and damaged in connection with the con-
nection of the Classon Ave. relief sewer,
Div. 1. Sec. 1, Hughes St., Classon and
Park Aves,, requiring 1060 sq. yd. asphalt
pavement, including binder course, 11,195

sq. yd. GTade 2 granite pavement, 1050
sq. yd. Belgian pavement, etc.

Buffalo, N. Y,—Bids desired until Mar.
City Council voted to pave with brick

Alsace Ave. and Cassimir Sts.

It is proposed to widen \V. Ferry St
from 4914 to 100 ft.: land already ac-
quired. Bids for paving and walks to

be advertised in about 2 months. Rail-
road over crossing may be changed. Plans
in preparation, Geo. H. Norton, Deputy
Engr. Comr.

•Corning, N. Y.—Wm, O. Drake, Supt.
Pub. Wks.. writes contracts were
awarded Mar. 16 as follows: To Bradley
& Nolan, of Corning, for 956 sq. yds.
brick paving at $2,303. and to T. W.
Green. Corning, for 1852 lin. ft. sewer,
at $2,077.

Long Beach, L. 1., N. Y.—Citizens o(

Long Beach voted $200,000 bonds for

street improvements.

New York, N. Y,—Bids desired until

Apr. 1 bv Park Bd. (Cabot Ward. Pres.)

for furnishing and delivering 22,000 gal.

refined coal tar and 22.000 gal. tar road
oil for parks, Boro. Bronx.

Bids desired until Apr. 1 by F. J. H.
Kracke, Comr. Bridges, for furnishing and
delivering wood paving blocks tq the
Dept. of Bridges,

Oneonta, N. Y.—Frank M. Gurney.
City Engr., writes contract was awarded
Mar. 15 to Phejan & Sullivan, of Utica,
for bituminous macadam pavement on
River St., at a total of $19,551. Next 3

lowest bids: Rump & Stevens. Brooklyn,
$21,924; De Graff & Hogaboom. Inc..

Kingston, $22,585, and Sherman Contr.
Co., Oneonta, $23,124.

Rochester, N, Y.—It is proposed to pave
Norton St. with asphalt or brick, on 6-in,

concrete foundation, with 12,000 lin. ft.

6-in curb; cost $75,000.
•Contracts for paving awarded by Bd.

Contract and .Supply as follows: Jacobs
St.. to Ribstein, Holier & Co., at $15,480,
and Culver Rd. pavement, to Flower City
Contr. Co., at $35,131.
Lowest bid opened by Bd. Contract and

Supply for asphalt repairs on streets in
which guarantee has expired submitted
by Warren Bros.. Rochester, at $55,000.

Bayonne, N. J.—Bids desired until
Apr. 6 by Council for furnishing material
and repaying with asphalt on old mac-
adam p,avt. 34th, 36th and 54th Sts.. in alt

about 20.9S0 sq. yds. paving. 11.460 lin. ft.

old curb realigned and redressed, etc.

;

also same time improving 5th and Sth
Sts. and Humphreys Ave. with bitu-
minous concrete, 17,800 sq. yds.; with
sheet asphalt. 14th, Orient. 20th. 38th, 47th.

51st, 15th, 53rd, 12th, Linnet. 50th. 41st

and George Sts., Ave. A. Lord and Hobart
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Aves., in all 93,900 sq. yds, 35,000 lin. ft.

new bluestone curb, 63,800 sq. ft. new
bluestone flag, etc.; reimprovement of

16th and 32d Sts. and Ave. E with sheet
asphalt, about 14,900 sq. yd.s., 7800 lin. ft.

old curb realigned, etc.; all four proposals
advertised in Engineering Record. Wm.
P. Lee, City Clk.

Long Branch, N. J.—Contract for pav-
ing Ocean Ave. with Mack brick from
AUenhurst to Long Branch city line

awarded bv Deal Bd. Comrs. to Scheffler
Burns Paving Co. at $132,364.

Newark, N. J.—Bids desired until Apr.
1 by Bd. Street and Water Comrs. (Mor-
ris R. Sherred, Ch. Engr.), tor paving
and repaving Central Ave., Niagara and
Margaretta Sts., requiring approximately
3000 sq. vd. 4-in. wood block pavement
on a 6-in. concrete foundation, 5000 sq.

yd. napped reclipped granite block pave-
ment on a 6-in. concrete foundation, etc.

Newton, N. J.—Bids reported desired
until Apr. 5 by County Bd. Freeholders,
for constructing 5 miles waterbound mac-
adam on Newton-Sparta Rd.; graded
width 24 ft., surfaced width, 14 ft.; 40,000
cu. yds. excavation. Harvey Snook, Co.
Engr.

Paterson, N. J.—Bids desired until Apr.
6 by Bd. Pub. Wks., for resurfacing and
repairing asphalt streets; also grade,
curb and gutter, portions of E. 33d, E.
34th E. 18th and several other streets.
H. J. Harder, City Engr.

Jersey City, N. J. See "Bridges."

Montclair, N. J.—Bids desired until Apr.
12 by Harry Tippett, Town Clk., for fur-
nishing asphalt for use in resurfacing
streets during 1915, also same time and
place separate bids for furnishing asphalt
road oil containing approximately 45 per
cent, of asphalt for use in oiling streets
during period of 1915, both proposals ad-
vertised in Engineering Record.

Phllllpsburg, N. J.—Bids desired until
Apr. 3 by Town Commissioners, Phillips-
burg, for repaving S. Main St. upon pres-
ent concrete foundation. Sch. A—10,500
yds. vitr. block; Sch. B—20,800 sq. yds.
vitr. block; Sch. C—10,500 sq. yds. wood
block; Sch D—20,800 sq. yds. wood block.
Robt. P. Howell, Comr. Streets and Pub.
Improvements.

Rutherford, N. J.—Bids desired until
Apr. 2 by P. A. Stedman, Boro. Clk., for
140,000 sq. yds. road oil or dust layer on
the streets of the Boro.; also furnishing
about 1500 cu. yds. trap rock, 2^4, 1%, 1

and % in.

Somervllle, N. J.—Bids desired until
Apr. 2 by County Bd. Chosen Freeholders
(Louis E. Opie, Dir.) for improving with
waterbound macadam Finderne Rd ,

Bridgewater Township, a distance of 5497
ft., requiring approximately 10.205 sq. yds.
surface course, etc.

Connellsville, Pa.—Bids desired until
Apr. 5 for grading, paving and curbing
I ertain streets, also paving block for same
and construction of new sewers. For fur-
ther information address Chas. F. Hirts,
City Engr., Second National Bank Bldg.,
Connellsville.

Harrlsburg, Pa.—Bids, including plans
and specifications, will be received until
Apr. 7 by W. H. Lynch, Supt. Streets &
Pub. Improv., for an asphalt plant, ad-
vertised in Engineering Record.

Lancaster, Pa.—Bids desired until Mar.
29 by Street Com., City Councils (H. D.
Deen, Clk.) for the following supplies
from May 1, 1915. to May 1, 1916, to in-
clude crushed or broken limestone,
crushed or broken trap rock, bituminous
road binder, road tar per gallon, road oil
per gallon, hard brick per thousand, vitr,
(ire clay or shale paving blocks, firsts and
seconds.

New Castle, Pa.—Street improvements
to cost about $100,000 is contemplated.

Pittsburgh, Pa.—Bids desired until
Apr. 5 by R. J. Cunningham, Co. Con-
troller, for furnishing the following sup-
plies: About 72,250 tons ballast and
screenings; 250,000 gals, asphalt for seal-
coat macadam road surfaces; 150,000
gals, asphalt road oil; a 10-ton road
roller: 2 standard street sweepers, etc.

Wllllamsport, Pa.—Bids reported desired
until Mar. 30 by Chas. E. Coe, Purchasing
Agt., for supplying city with asphalt,
crushed .stone, catch basin covers, v. i.

service pipe. 10, 12 and 15 in., Portland
cement, iron cross in plates, standard
fire hydrants, manhole tops and frames,
sewers (all iron inlets), sewer and drain
pipes.

-AWilkesbarre, Pa.—B, K. Finch, City
Engr., writes contracts lor paving (bids
opened Mar. 12) have been awarded as

follows: To State Paving Co., for pav-
ing Magnolia Ave., with asphalt $1.82 per
sq. yd. Wood, River and Main .Sts. with
asphalt $1.09 and $1.82; Blackman St,
with brick, $2.28; High ami Grove Sla
with brick, $2.18; to B. G. Coon Constr.
Co., tor paving Conyngham Ave., with
brick $2 04, and Kidder and Scott Sts.
$2.22; to Herrick Contr. Co., brick and
macadam on South St., $2.28 and $1.72,

and to Frank Anstett for cobblestones,
on Foster Lane, 69 cts.

Baltimore, Md.—The Mayor signed bill

providing for widening St. Paul St. from
Lexington to Hamilton St., and providing
for opening Baltimore St. from Garrison
Lane to Gwynn's Falls.
Bids reported desired until Mar. 31 by

R. Keith Compton, Chmn. Paving Comn.
for paving German St., 1700 sq. yds. wood
block, 1000 sq. yds. granite block, 12,110
sq. yds. redressed granite block.

Cumberland, Md.—Bids desired until
Apr. 5 by Mayor and City Council, for
grading, curbing, paving and otherwise
improving streets. There are 16 streets
to be paved with brick on concrete base,
approximately 57,000 sq. yds., requiring
about two and a half million brick. Jas.
P. Gaftney, City Engr.

Maryland—Following are lowest bids
opened Mar. 16 by State Roads Com.,
Baltimore (Wm. L. Marcy, Secy.), for
constructing 2 sections of State Road in
Worcester County;

Contr. No. WO-9, Pocomoke, toward
Virginia State line, concrete road, about
1.5 miles, Ambler-Davis Co., Harnson
Bldg., Philadelphia, Pa.. $13,113.

Contr. No. WO-10, Pocomoke toward
Stockton, concrete road, about 1.5 miles.
Bond & Fideli, Vickers Bldg., Baltimore,
$24,872.

Towson, Md.—Bids desired until Apr. 1

by County Comrs. (Chas. P. Fox, Ch.
Clk.), tor improving roads as follows:
Old Court Rd., 1 mile with macadam;
Belvid«re Ave., concrete or bituminous
surfacing; Roland Ave., concrete roail-

way and curb; Eastern Ave., sheet as-
phalt and curbing and gutter. W. J.

Sucre, Roads Engr.

Greensboro, N. C.—About $100,000 street
paving bonds have been sold by City
Commission.

Newland, N. C.—Bids reported desired
until Apr. 6 by County Comrs., for $150,-
000 road construction bonds.

•Wilmington, N. C—J. A. Ornell, Co.
Aud., writes contract has been awarded to
C. R. Humphrey for constructing approxi-
mately 1V2 miles clay gravel road, 10 ft.

wide and spread 8 in. thick. J. L. Bee-
ton, Engr., Wilmington.

Anderson, S. C—Citizens voted $100,000
bonds tor pavements in city.

Atlanta, Ga.—Contracts for street im-
provements costing in all about $200,000
have been awarded by Street Com. of
Council as follows; Sand, to Smiley Sand
Co., at 50c. per ton; stone gutters, to Pine
Mountain Granite Co., 60c. per sq. yd.;
Texaco asphalt for repairs, to J. Baker.
Jr., Birmingham, Ala., $14.91 per ton;
cement, to Caroline Portland Cement Co..

at $1.37, and to Southern Stone & Tile Co.,
new tile 96c. per sq. yd., sheet cement
$1.03 per sq. yd., driveways $1.35, tor

sidewalks (Hexagon) 99c. per sq. yd., and
sheet cement $1.03.

Brooksvllle, Fla.—About $250,000 paving
bonds have been sold by County Comrs.

South Jacksonville, Fla.— See "Sewer-
age and Sewage Disposal."
Clearwater, Fla.—Following are totals

of bids recently opened by Jos. N. Drew.
City Engr., for paving Ft. Harrison and
Drew Aves.; (a) cement grout, (b) as-
phalt filler: Pinellas Eng. & Constr. Co.,
Augusta, Ga. (awarded contract), (a)
$40,827, (b) $43,350; R. L. Davis, Tampa,
(a) $40,997. (b) $43,520: Georgia Eng. Co.,
Augusta, Ga., (a) $42,239, (b) $41,762;
Florida Natl. Vault Co., Lakeland, (a)
$46,060, (b) $47,111.
Unit prices of Pinellas Eng. Constr.

Co., successful bidders:
Tile storm drains:

300 ft. 10-in., 6 ft. deep $0.47
200 ft. 10-in., 6 to 8 ft. deep 59
300 ft. 12-in., 6 ft. deep 75
200 ft. 12-in., 6 to 8 ft. deep 90
50 ft. 15-in.. 6 ft. deep 105
50 ft. 15-in.. 6 to S ft. deep 1.20

12 street Inlets, class A 35.00
6 street inlets, class B 35.00
13.660 ft. concrete combined curb and
gutter 50

100 sq. ft. sidewalks to relay 10
21,020 sq. yds. brick pavg. cement
grout 1 .55

21,020 sq. yds. brick pavg. asphalt
filler (alternate) 1.67

Time 90 days

Philadelphia, Pa.—Following are 4 lowest bids opened Mar. 1« by Dept. Pub.
Wks. for improving the Parkway, from 19th to 22d Sts.: (a) McNichol Paving &
Constr. Co., Bet/. Bldg. (awarded contract); (b) Howard E. Ruch,; (c) Philadelphia
Paving Co.; (d) Manwaring & Cummins.

*(a)
30,000 cu. yds. grading $0.75
33,000 aq. yds. asphalt paving
3.400 sq. yds. vitr. block paving
3, .500 sq. yds. granite block paving.
800 lin. ft. sewers

11,800 lin. ft. concrete curb, 8 in
14,500 sq. yds. concrete footways....
28,200 sq. yds. topsoll. 5 In. thick
2.500 lin. ft. water pipe
10.200 Iln. ft. electrical conduitB

1.51 >/4

2.14%
3.17H
6.40
.55

.89

.31

1.63
.63

(b)
$0.72
1.52
2.27
3.23
6.86
.72
.86
.45
1.35
.48V4

(c)
$0.80
1.60
2.16
3.44
8.50
.60
.90
.40
1.70

(d)
$1.10
1.60
2.20
3.03
8.00
.63

.90

.40

2.07
.50

Totals $151,591 $152,924 $164,281 $165,847

St. Petersburg, Fla.—Contract tor pav-
ing with brick 2d St. and 12th Ave.
awarded by City Comrs. to Georgia Engi-
neering Co.. at $1.49 per sq. yd. for
Augusta block and $1.44 per sq. yd. for
H. & H. block.

Tarpon Springs, Fla.—Contract tor
paving with brick several streets in Tar-
pon Springs awarded by City Council to
J. B. McCrary Co. at $1.30 per sq. yd.

Tavares, Fla.—H. H. Duncan, Clk. Co.
Comrs., writes that bids will be received
Apr. 15 tor 200 miles hard surface roads,
sand asphalt, rock asphalt, clay and shell.

Birmingham, Ala.—Bids desired until
Mar. 31 by Bd. City Commissioners tor
paving 1st Ave. from end of viaduct to
41st St., about 15,000 sq. yds. paving. Bids
desired on asphalt, bitulithic, wood block
and brick. Estimated cost, $40,000. Julian
Kendrick, City Engr.

Ft. Payne, Ala.—Bids reported desired
until Apr. 9 by County Comrs., for sur-
facing with chert, Collinsvile and Dawson
Gap Rd. Probable cost, $7,100. W. S.
Keller, State Highway Engr., Montgom-
ery.

Tuscaloosa, Ala.—About $40,000 is to be
spent by county for constructing high-
ways leading out of Tuscaloosa and
Northport.

Louisville, Ky.—Bids desired until Mar.
29 by Bd. Pub. Wks. (R. G. McGrath,
Secy.) for oiling macadam streets on an
approximate basis of 1,000,000 sq. yds.

Wlckllffe, Ky.—Bids desired by County
Clerk, about Apr. 15, for the purchase of
$300,000 road bonds recently voted.

Bucyrus, O.—Bids reported desired until
Apr. 9 by County Road Comrs. of Dist.
No. 1, tor $20,000 road construction bonds.

Canton, O.—Contracts for construct-
ing roads awarded by County (iomrs. as
follows: 3-mile macadam road on Mag-
nolia Sparta Rd. to R. C. Roush, Canton,
at $33,585; Massillon-Millersburg Rd. with
brick, 3 miles, to Philip Deftenbacher &
Sons, Massillon, $68,991; Alliance-Bolton
Rd. with macadam, one mile, to Highway
Constr. Co., Elyria, at $10,601.

Cleveland O.—Following are totals of
lowest bids opened Mar. 17 by the Bd.
of Public Service: Ontario St., with
dressed block Medina stone, Cleveland
Trinidad Paving Co., $45,851; Perkins
Ave., 5-ln. brick on 6-in. concrete, Bald-
win Bros., $8,929; E. 40th St., creosoted
wood block, paving oil treate(J or distilled
oil treated, Bentley Bros., $13,181; Cleve.
land Trinidad Paving Co., $13,674; E. 152d
St., 5-ln. brick on 6-in. concrete. Enter-
prise Paving & Contr. Co., $12,374; 4-in.
brick on 6-in. concrete. Browning Ave.,
and E. 131st St., A. M. Pejsa Paving Co.,
$7,955 and $16,729; E. 40th St., with
dressed block, Medina stone, Bentley
Bros., $15,422: 24th St., paving (4 difter-
ent classes of paving), Bentley Bros.,
$11,610 for dressed block Medina stone;
creosoted wood block, Cleveland Trinidad
Paving Co., for distillate oil at $10,370,
or tar or paving oil, Bentley Bros., at
$9,927, or 6-in. brick on 6-in. concrete,
A. M. Pejsa Paving Co., $7,033.

Cincinnati, O.—City Engineer Krug es-
timates cost of improving Eastern Ave.
by paving at present grade with granite
at $114,582, or to include raising pares
of thoroughfare which are in flood dis-
trict, total cost would be $234,132.
Bids desired until Apr. 1, Director Pub.

Service (Parke S. Johnson, Secy) tor im-
proving Goodman St. from Eden to Bur-
nett Ave. by paving with bitulithic or
granite and asphalt, constructing neces-
sary drains, mains, etc.

Crooksvllle, O.—H. L. Maddocks, New-
ark, has prepared plans and specifica-
tions for 25,000 sq. yds. of brick paving
for Crooksvllle, and bids will be asked
within 60 days.

Defiance, O.—Bids desired until Apr. 5

by County Commissioners (Roger Daoust,
Clk.) for grading and paving with water-
bound macadam Powers Rd. No. 5, De-
fiance Township. Length ot road, 5300
ft. Width. 16 ft. Cost, $4,925.

Greenfield, O.—H. L. Maddocks. Trust
Building, Newark, has been engaged to
prepare plans and specifications and su-
perintend construction of 41,000 sq. yds.
of brick paving. Preliminary resolutions
were passed by Council, Mar. 16, and as
soon as necessary legal steps are taken,
bids will be received.

Mt. Gllead, O.—Bids desired until Apr.
9 by County Comrs., tor macadamizing
about S'A miles Benton Rd., South Bloom-
field Township. C. O. Higgins, Co. Aud.

Newark, O.—Bids desired by Dir. Pub.,
Service, until Apr. 6, for paving N. 11th
St. with viti. clay or shale paving block.
About 3590 sq. yds. with 2180 lin. ft. arti-
ficial stone combined curb and gutter.
C. H. Wells, City. Engr.

New Philadelphia, O.—About $45,000
county road bonds have been sold.

Nova, O.—Bids reported desired until
Mar. 27 by J. W. Davidson, Clk. Troy
Township, for $26,000 road improvement
bonds.

Ohio.—Bids desired until .Apr. 2 by
State Highway Dept.. Columbus (Jas. R.
Marker. Comr.). tor furnishing materia!
and improving highways, to include con-
structing brid.sjes and culverts, grading
and paving roads in counties as follows:

Allen Co., Sec. "G," Lima-Ottawa Rd.,
German and Bath townships, with brick,
width of pavement 18 ft., width of road-
way, 28 ft. Length 2506 ft. Cost $11,912.
Champaign Co., Sec. "K," Troy-Urbana-

Southern Rd., Concord township, with
concrete, width ot pavement 14 ft., width
of roadway 26 ft. Ler.gth 5280 ft. Cost
$11,571.
Clark Co.. Sec. "H," Springfield-Wash-

ington C. H. Rd., Harmony township,
with waterbound macadam, width of
pavement 16 ft., width of roadway 26 ft.

Lens'h 15,158 ft. Cost $26,518.
DetiUnce Co., Sec. "C," Hicksville-De-

flance Rd., Mark township, with concrete,
width ot paveu'cnt 16 ft., width of road-
way 26 ft. Length 21,293 ft. Cost $51,-

776.
Erie Co., Sec. "L," Cleveland-Sandusky

Rd., Berlin, Huron and Perkins town-
ships, with concrete, width ot pavement
16 ft., width ot roadway 26, 28 and 30
ft. Length 24,099 ft. Cost $81,221.
Fayette Co., Sec. "G," Springfield-

Washington C. H Rd., Union township,
with brick, width of pavement 16 ft.,

width of roadway 31 ft. Length 823 ft.

Cost $2,872.
Hancock Co., Sec. "E," Liraa-Sandusky

Rd., Union township, with waterbound
macadam, width of pavement 16 ft.,

width of roadway 26 ft. Length 5400
ft. Cost $8,594.
Hnron Co.. Sec. "K," Plymouth-Nor-

walk Rd., Norwalk and Rldgfield town-
ships, with concrete, width of pavement
10 tt., width of roadway 26 ft. Length
5630 tt. Cost $12,920.
Lake Co., Sec. "H," Cleveland- Buffalo

Rd.. Mentor and Willoughgy townships,
brick, width of pavement 18 ft., width of

roadway 27 ft. Length 24,759 tt. Cost
$132,363.
Montgomery Co., Sec. "I," Dayton-Troj

Rd., Harrison township, with brick, width
ot pavement 15 ft., width of roadway 30

ft. Length 7834 ft. Cost $33,310.
Paulding Co., Sec. "E," Defiance-Del-

phos Rd., Brown township, with water-
bound macadam, width of pavement 1*

and 16 ft., width ot roadway 24 ft.

Length 5,296 tt. Cost $10,502.
Paulding Co., Sec. "D," Continental-

Pauling Rd., with waterbound macadam,
width of pavement 14 ft., width of road-
way 24 ft. Length 5412 ft. Cost $7,805.

Putnam Co., Sec. "H," Van Wert-Otta-
wa Rd.. Monterey and Jackson townships,
with waterbound macadam, width of
pavement 16 ft., width of roadway 26 tt.

Length 10411 ft. Cost $14,264.
Sandusky Co.. Sec. "F," Fremont-Cas-

talia Rd., Riley and Townsend Town-
ships, with waterbound macadam, width
of pavement 16 ft., width ot roadway 26

ft. Length 10,551 tt. Cost $18,630.
Shelby Co., Sec. "B." Piqua Sidney Rd.,

Clinton and Sidney Townships, with
waterbound macadam, width ot pavemept
16 ft., width ot roadway 26 ft. Length
9393 ft. Cost $17,809.
Tuscarawas Co., Sec. "I," New Comers-

town-Uhrichsville Rd., Clay TownshiU,
with brick, width of pavement 15 ft.,

width of roadway 26 ft. Length 6280 ft.

Cost $22,094.
Tuscarawas Co., Sec. "J," New-Phila-

delphia-West Lafayette Rd., York Town-
ship, with brick, width of pavement 14
ft., width of roadway 29 ft. Length 10,560
tt. Cost $34,938.
Tuscarawas Co., Sec. "K," Wooster-

Canal Dover Rd., Franklin Township, with
brick, width of pavement 15 ft., width of
roadway 28 ft. Length 6310 ft. Cost
$23,108.
Warren Co.. Sec. "B," Cinclnnati-Chil-

licothe Rd., Harlan Township, with
waterbound macadam, width of pavement
14 ft., width of roadway 26 tt. Length
11.370 ft. Cost $17,529.
Williams Co.. Sec, "J," Bryan-Pioneer

Rd., Madison Township, with waterbound
macadam, width ot pavement 14 ft., width
of roadway 24 ft. Length 5433 ft. Cost
$10,351.
Bureau of Maintenance and Repair^

Contr. 21. includes grading shoulders and
ditches, constructing waterbound gravel
side drive, 8 tt. in width, length 39,200 ft.;

constructing waterbound macadam, 16 ft.

in width, length 573 ft.; also surfacing
with tar and screenings, 16 tt. in width,
length 16,473 ft. Surface treating with
screenings, 16 ft. in width, length 22,727
ft., and making other repairs, a section of
the National Rd. (West). Franklin and
Prairie Townships, Franklin County.
Total length of road 40,700 ft. Cost $19,396.
Paving roadway with concrete of Sec.

"L," Mansfield-Gallon Rd., Madison
Township. Richland County, width of
pavement 20 ft. Length 3883 ft. Cost
$15,257. , ,,

Ohio.—Bids were opened Mar. 12 as
follows by Jas. R. Marker, State Highway
Comr., Columbus, tor Improvement of
roads:
Columbiana County, Sect. O of Cleve-

land-East Liverpool Road, in (ienter
Township, to include construction of
bridges and culverts, grading roaiJway
and paving with brick, length .74 mile;
estimated cost $14,494 (bids opened on
this road Mar. 12 withdrav/n, to be read-
vertised).
Erie County, Ohio, Sect. K, of Cleve-

land-Sandusky Road, Vermillion Town-
ship, constructing bridges and culverts,
grading roadway and paving with con-
crete, length 4.32 miles, awarded to Buck-
eye Eng. Co., Norwalk, at $64,400. Next
3 lowest bids: C. E. Wilson & Sons.
Barnesville, $64,450; Fred R. Jones Co.,
Cleveland. $65,204; McGarry & Sparks,
Xenia, $65,769.
Knox County, Sect. G, Mt. Vernon-

irltems marked thui give the names of parties amarded contrails.
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.A/1 niHo rpnnrted de- Fargo, N. D.—Bids desired until Apr.

O-boeUm tUMA, M««>x>. TowniO^lp. to In- 8.l.m. Ind.-Blds reported «esired until ^^.O^'^^^H-Tp"*:' 6 Vor'^.r^binJ^ material H.
<^l,f,if^,l\^i'%Zl'iilf. ^r\!i."'c?eo:

S>'::^-io*j2.r5i.ir-»S;. !i? ?,%'uV?if?o'^':''^" TuT-
^'"^'""'^- '" ?!.rnifH^cho^emue, Cit. OK. r''L«y°c'i^'Au^d!"'|-?in^K°"l!r'l:

Vernon, at «S9.«S«. Next S lowest bids: „, ^ =. i. .„.w„.rrt .le- iVIIIwaulcee Wis.—Bids were opened Mar. Anders, City Jingr.

^^n T^nsrer * 8tor..e Co.. .ronton. ,Albe« V. R^-. m_^)
LTne:7if' E^ fSfe rnis^eT^Jlm'inffo ?^nt',°Xn Curit.'>| P^^n^^ Do^i^^^

«Mwccr County Sect F St. M»nr»- «»<> <>" the Port Huron and Y.il? ^tate <^°""'^^, '"^"'^"*S)
''^" concrete at $1.45 per sq. yd. Stanley H.

rtW^l^ RSSd. DuwlS ToWnShip, toTS- Trunk Une. '"'iwatertown Road, awarded to White Edmunds, City Engr.

dud« coostnictlnK bridsM and cutrerts. Ancons III.—Bids reported desired until constr. Co., Ry. Exchange Bldg.. Mil-
Butte, Mont.—City Council voted to pave

•I^'fJiStfTV ^5i '•JJ?15JTl"* i^S; Apr 1 bv Town Comrs.. Town of Read- waukee, as follows: 4500 cu yd-
: f̂ f^^- Arizona St.; cost $25,000.

grAy^^^gTat'lSJiS' ^sgrS if/-t%°o'r^fufni?h'fnrn^aT?rri^iSd fon^flte l?s°e" |?.-65r43%^^«Vl.t-r4e ^^issoula, ^-ont.-Contract for paving

Sr^^8t^«r^>lp- ^ns^^u^J^'aVoxlmatelf 20 miles mac euWerts $10, 10 p^er cent^for^^^^^^^^^^^^^ with
B'^i^S^hl^f^en^e^' f^ if. U

'-?LS2i^\J?^8e^.TN^;-'^U- 'c:c.To„..-B.ds desired until Mar. 31 B'sk^A'''''''^'""'-
"'' ^'"' -T- C. Maguire, Lew.ston, at $28^771.

d«ll»hta-WaM Lafayette lload. York by Bd. Local Improv. (Edw. J. Glackin, '"Isiiver Springs and Port Washington ^g^ louIs, Mo.—Contracts have been

TDwnahlp. to lodude construcUnx bridses secy.) for improving Portions.^' N. Cen- ^7"i awarded to Gumz. Gutkuecht & awarded to Webb Kunze Constr. Co., oi

•Bd cnlrerta. cradlns roadway and pav- tral Park Ave., Gale. Edmunds, W. 118th ^^^^°onj,i&. M. Bank Bldg., Milwaukee, g^ Louis, by Pub. Service Bd. on bids

lam with brtck. leoctb > mlloa.: estimated and a number of other streets. Bids de-
""''foH^vvs: 12,600 cu. yd. grading opened Mar. 5 for brick paving on follow-

em tmtSS. »»« reJwMed, r«a«»»er- sired on vitr. brick. Portland cement con- ^" '"\ 40 cts.- 42,700 sq. yd. comrete j^g streets: Scanlan, Ivanhoe and Tyler

ti»M.> Crete, repressed vitr. brick, asphalt, as- i|V^''\'-e a expansion joints, 71 cts., or
'J^^ ^„ include about 17,000 cu. yds

_ . ^ „ _,.. .,„,,^ „„,„ Anr phallic macadam, etc. 42 700 so yd type B felt only, 69 cts.; grading, 14.000 ft. granite curb and 2o.omi

, ^^^^"-^^t^^^^l^VrL Danville. lU.-All bids opened by Bd. I'vV >^<'rffr^'=tilirif fype'Vts I?, yf-
^^'^^ P-^'"^"'^ *°*^ ''''' '''°"'

W. Schooi. "Clk.. Peteraburf> for Improv- supervisors for $1,500,000 road bonds have cent for extra work, total 11 tyPe ^ $d7.000.

las PetiSbur* and New SprlnBflelJ Rd. be^ rejected; according to reports new used^ $37,925. or 'o-^, 'yPf.
to Gumz, Gut- Cameron, Tex.-About $1,000,600 bonds

bf Partn* wiHi brtck-ala«. macadam or bids will be received. *"jJ"'l"T^?„n,f M & M Bank Bldg., have been sold for road improvements in

ffJ^^.SS{!Hr..r?bou'i Ti'SwVt''"" llllnol..-Bids desired until Mar. 31 by ^i"if^^auk1er as'lblfowsl "'mFo" cu. /d! Bond Dist. No. 6.

trln treatment. In all about W.OOO ft.
state Highway Comn., Spr.ngneld (Wm. *y^^^." ^g' cts.; 21,200 sq, yd. concrete ^^ Tex -Contract is about

RalMMllle. O—Bids reported desired M. Marr. Ch. Kngr.) for the following ^i-yp^ a expansion Joints with steel
t,e let by city for pavements, to cost

imUl aS IJ byCou"y cinHTTfor $™ proposed State Aid work. All cement to
^, j^ 71 cts.; 21,200 sq^ yd concrete ^o oe y

M.#^^^»^ ss^k:^;;:;"- wmm^B&^ «»BSfSs;^«^^^^ niifiiKrmmtm m^^^^^^
Urbana. O.—Bid. deelred until Apr. 1 by length 5000 ft. Cost $13,106. ^ Co., Cedar Rapids, at $17,898 for B*w » ,

-r.^ n Shaw County Clk..
H M Crow, City Clk., for paving of N. Peoria County, Sec. "B." concrete road, sq. yd. vitr. brick b ock on a 4-in con Longvlew, Tex.—D. ""^w, couniy ^i^.

Mil" seVaUutl«.400 yds., with brick, length 10 452 ft Cost $30,458. _ crete foundation with sand fill, on 16th writes that citizens voted Mar 18 to^lssue

sheet asphalt, asphalt block or concrete '^I'lilon County. Sec. "A," gravel road, and 8th Aves 11 »">! "h Sts $300,000 "onds tor road improvements.

all on »-ln. concrete base, curb to be of ,enVth 3200 fi. Cost $3130.* „„^ ^Contract 2, awarded to Ford Pav ng Engineer not yet select-d.

tone and cement. _^ Johnson County. Sec. "A," bridges, 205 Co.. Cedar Rapids at ?»l.»^^' 1°^ viir
„,„^,-,, xex.—Bids desired until Apr.

Emmett F. Sweetnuin. City Enp. writes cu yds. reinforced concrete. Cost $2,760.* brick block on a 6-in foundation w^in MarshaM, Tex^ pi^^^^^
for construct-

SiW'.?^-T^ ^t!U.'efcMi:: *Mollne. m.-Contract awarded by Bd fn^^' .o«o' •^i:." yS^' grldfng!" 1?' cu.Td. inraPPro"&ely 20^m^les gr^^^^^^

S3 Mtam* St., sew Sq. yd..: wltt ime L^I Improv. Mar. 17 for Pavlng In 4th ^^B.^
^.^^ ^^^^^ ^„^ 100 cu. yd. of loose macadam highway ^nR^ad^D^t^^No^^

matertal mentioned above: toUI cost of St. Pavement Hist., to A. E. Rutledge, ^ock excav. ^ „, ^ ,_ N. P. lurner, ±iignway e

paTlBK vropoaed SlM.Sm. Bids for bonds Rockford. as follows: 6090 cu. yds. excay .^Contract 3, awarded to Western im-
.^.nurant Okla.—Contract for paving

ra te>coSTadApr. « 35 cts.; 9 Intake basins, ea. $18; 6433 ft. Jv. Co., Racine, Wis., at $39,271, for as-
,„*i°"s?"Warded by Citv Council to Am-

10 oe reoeiToa Apr^ s.

concrete curb, 43 cts. : 9610 sq. yds. 6-ln. ^,,a,tjc concrete, 2-in. wearing surtace, ^^1" ^Baum Durant it $22,754
*Yeuns«town, O. — Contract awarded concrete base, 55 cts.; 9610 sq. yds. brick Granite chips, 4-in. foundation to include nions, « nau.u.

Mar. 15 by County Comrs. for paving pavt.. 2-ln. sand cushion, concrete base 25 200 so. yd. paving, 8000 cu. yd. grading, +Bellinaham, Wash.—Contract for pav-
West Rd. to I. W. Coy, of ^lla. at i:3:6. 5-ln. asphalt fill, $1.43; 816 ft. 12-ln. 50' cu yd. solid rock excav. and 50 cu. j^J ^jth concrete Permanent Highway
tS.444. Arthur L. Schmidt. Co. Engr. sewer pipe storm drain. 50 cts.: total $24,- .^ joogg rock excav. vjo 2 awarded by Bd. County Comrs. to

Bids desired unUI Mar. 31 by Road 52O. Next 3 lowest bids: McCarthy Im- ^Contract 4, awarded to Percy P. Smith, R„oker & Campbell, BeUingham, at
Comrs.. IHsl. No. 1. Toungstown (Frank prov. Co.. Pavcnport. lo., $24,915; Inde- cedar Rapids, for curb and gutter, at ,,, jaa
Agnew. Secy.) for $6«,000 bonds issued pendent Contr. Co.. Davenport, la., $26,- ,3015 for east side and $1,990 for west * •

f-„„,papt is about to
for the purpose of Improving roads in sn): Masters & Briggs, Shenandoah. la.. Ji^e. Cdncrete, Wash.--Contract 's about to

aid district. $25 822. ^ ,„ .
.tie let for paving Main St.. cost aooui

Cliv Council voted to pave Japan St. „ „ ^ Davenport, la.—The following pavmg .jqooq
and Homewood Ave. OttavKa, III.—The County Comrs. have ^^rk contemplated by city: Asplialtic " ' ... . a- 1 ,.^,^,^rt»rt dpsirea

, , appropriated $50,000 for hard roads. concrete, 33.000 sq. yd.; sheet asphalt, Curtis, Wash.—Bids reported desired

Browiwtown. Ind.—Bids reported de- '^Z. ;,..„.., . , 1 1 ,i „„tn 9000 so yd • brick 10,500 sq. yd.; con- until Apr. 10 by County Comrs ,
Chelialis,

sired until AJr. 5 by County Commission- , Paris. IM.-Bids reported desired until 900" sq- ya., oricK 1 q , ^ constructing 2 miles concrete highwa>
ers for constructlnif m«llum weight road Apr. 9 by Comrs. of Highways of E br dge

'^.;^^\«e founaation, wit^ Concrete curb and near Curtis. D. Neville, Co. Engr.
graders. Albert Leudtke, Co Aud. Township, at Town House, i-.ioriage

,, ,., , cost $143 000 This caving „j
Township. 3 miles south of Vermillion, for ^"e^^.i

be iLt at one time by Bd Pub •Everett, Wash.—Contract was award-
Frankfort, ind.—Bids desired until 10 constructing 3800 lln. ft gravel on Nevins may

'^"p,'i«
l«' "

°"^bout Apr 20 Ad- ed Mar. 15 for constructing 2% miles of

A. M. Apr. 1. for improTing 2 streets and Rd. and 64^4 on .Sandford Rd.; contract Wks
.
Y/"' j^«'^'^S

^^^?"\,itP'^Eng^ Beverly Park Highway to Atlas Constr.

one alley with brtck. concrete, arahaltic to include approximately 2800 cu. yd. aress Allen K. tsouainoi, cuy r-ngr.
f.^ %n 716. Next 3 lowest bidders: Ban-

eoncrele or bituminous macadam Involv- earthwork and several new concrete cut-
nubuaue, la.—Official reports state bids croft & Morgan, $16,803; Quigg Constr.

tog IJ.*^ sq. yds. roadway, 41.000 so. ft. verts. For further information address
„i^,"g^''"*J,n'°j by sd of Supervisors at Co, $16,880- Shepard & Cressman, $16.-

jjment ^idAew.Ik. 10.000 ft. curb jzlfil ft. County Superintendent of Highways at wni
offlce'of John In^aham cS. Aud.. at 890. Hans Sviunn. Jr., Co. Engr

10 and ll-ln. tile aewer and other work. Paris.
2 p. m. on Mar. 31, for grading and sur- Bids reported desired ""til Apr^ o b>

&tin»ted coat »1«.170. K. H. Boynton,
pgorla. III.—Bids desired until Mar. 29 fabing with 15-tt. chert-gravel, Iowa Port County Commissioners for constructing

<^'"' '^'•«^- by Bd. I>5cal Improv. {S. W. Eckley, Road, from Dyersville to Dubuque, about 8700 ft. Permanent Higliway No 1- from

Gary Ind.—Bee --Miacellaneoua " Pres.) for paving Linn St.. requiring ap- 20.4 miles; approximate cost $75,000; also the North Trunk R^ towards ii^amonas.

proximately 8175 sq. yd. brick pavement .same time and place for 75 concrete cul- H. Mumm. Jr., co. engr.
Indiana.—Bids desired by the County „_ a 5-in. roncrete foundation, etc.. verts, 4-ft. span and under 132,500 cu. yds. ,.,„u Ttirt= rpnnrted

Comrs. for constructing roads as follows: „ . . unclassified excav., 11,000 lin. ft. concrete North Yakima, Wash.—Bios reporieu

Until Apr. 5: Rockford, III. -- Contracts awarded or all wood guard rail, 650 ft. tile drain, desired by Chas. E. Barrett, Co. Aua
8al<m. i roads In Washington Town- Mar. 15 by W. W. Bennett, Pres. Bd ^0^^ small shovel and industrial R.R. until Apr. 5 for constructing Permanem

ship. Ira H. Rutherford. Co. Aud. Local Improv., for furnishing material proposition. Joint U. S. Government and Highway No. 6-A. beginning lumue..
Mt. Vernon, gravel roads In Lynn and and paving with brick portions of streets County Fund of $90,000. Work in charge northeast of this city on the Nacnez ko.

Bobb townships. Jos. R. Haines. Co. as follows: To F. K.Carrlco, of Rock- of U. S. Office of Public Roads Engineers. Water-bound macadam sPecibfO. "iso

And. ford, for Melrose St.. 3450 cu. yds. excav.,
,j h. Burrell, U. S. Senior Highway Engr., g,iiding and graveling 4 miles Pfffanf"'

Valpariao. 2 gravel roaas In Weatches- 6.500 sq. yds brick pavt. on concrete j^ charge at Dubuque. Highway No. 14, commencing 1.^ ™''e^

ter Township and one in Pleasant Town- base, and 5,270 lln ft. cement curb and
^ ,

_ , „.^ ...... south of Wapato and ending 4 miles w^t
shiD C A Blachlr, Co Aud gutter, and to A. E. Rutledge, of Rock- Eagle Grove, la.—Bids reported desired r,"rnniipnlsh O. E. Brashears. Co. Engr.

Until April « ford, for Clinton St., 2930 cu. yds. excav., until Mar. 30 by Sam. Middleton. City cf loppenisn.

Martinsville, roads In Ashland and 5,900 sq. yds. brick pavt. on concrete Clerk, for 52,625 sq. yds. paving, asphaltic ceattle Wash.—Contract is about to be

Brown townships Sam Watson Co. base, and 4.690 lln. ft. cement curb and concrete, sheet asphalt or concrete. lot hv Bd Pub. Wks. for paving Rainier

Aud gutter. Edwin Main. City Engr. Ave with' brick, cost about $118,000.

Winchester, roads in Washington. Net- K...k«.in. Wl.—Rids reoorted. desired ^S""*.** ^',*J'v''-;r^''^^^^®P,°'''f'' desired Plans and specifications have been com-

T|si«'TS'j«"v'rBK:.« ?».".riffl.'ss;;%.-„"Jnrr.v' „p-!;v;5;?t?,fr;s"S''.tT.';: ^»r.Ss „„...- ~,.«.,w.
Au<r^ Nekoosa. Wis.—Bids desired by J. E. 7-ln. concrete^ pavt., 1'^ miles 6-in. x 18-in. stacey St., $13,000; W. Hanford St.. $14.-

UntU Apr. 7: rjuiesple, Engr., Grand Rapids, Wis., un- g.°""«'f
curb and ,200 cu. yds. excav. J. 5q„ ^'„^ Rainier Ave., $78,000.

Sbetbrvllle^ constructing gravel road til Mar. 30 for paving Prospect Ave. with '• Winters, City Engr ^^^^ Engineer has completed estimates

te SbelDT Township and crushed stone one course concrete, plain, on sand foun- p.n oak la —Bids reuorted rtpaireri for grading and filling Alki Ave., cosi

fXMUl In Libert Township. F. W. Fagel. datlon. Estimated quantities: .5462 sq. until Mar 31 bv Citv Clerk for paving $99,000, and grading, etc.. Fauntlerov

Co. Aud. ids. pavt.. average thickness. 7 in..- ce- portions of 5th and 8 .rther streets with Ave., cost $76,000; also Paving N. 45th St..

Bluffton. gravel road on County line oient will be furnished F. O. B. cars at brick concrete asph.Tldc concrete or $10 900 paving E. Valley St., $10,600.

tetween Marion Township, Allen County Sekoosa. No local materials available, "heet asDhalt
aspn.mic concrete or i".""

.

k s

and Jefferson Township. Wells Township, ipecial rate of u. ct. per ton mile on all
" aoi"""!..

Sedro-Woolley, Wash. — Contract is

aboat H4 miles In length. C. T. Kalr. rtailr'^ads except C. & North Western Ry.

;

Blue Earth, Minn.—Carl L. Hagger, Co. about to be let by county for paving witti

Co. And. It'i'i f-u. yds. grading in separate bid. Surveyor and City Engr., writes that a concrete 2 miles Higliway No. 2.

large^amount of paving work is contem-
vVashington,-All correspondence per-

*Mollns, III.—Following are 4 lowest bids opened Mar. 17 by Bd. Local Improv. (Lyie _.' .., taining to Washington State Highway
Payton. Secy.) for r'svlng 15th Ave. Dist.: (a) A. E. Rutledge, Rockford (awarded Duluth, Minn.-Woodland Ave. is to be Dept should be addressed to Wm. K.

contract); (b) J. F. McMahon, St I»uis Mo.: (c) McCarthy Improv. Co., Davenport. Paved with concrete by city; cost, about Roy, State Highway Comr., Olympia.
la.; (d) Weatem improv. CO.. Racine. Wis. ^ $22,890.

Portland. Ore.-FoUowlng 3 lowest bids

JI.MO cu. yds. excavation $0.35 $0.40 $0^^37 $"40 Ottawa, Kan.-C. S. Pugh, City Engr.. "P*""'' f"''
"2^1"^JhWchTlonlin"''$n 346

17 Intake bartns .. . . 18.00 20.00 koo 30.00 writes it is proposed to pave Ash and ?" E. AdU^r St.: Giebisch & Joplin. »io.,i^^^^

2 manholes 20.00 20.00 50.00 40.00 Cherry Sts. with brick, with Portland Warren p"str-Co^^ Portland $l.v660. and

20270 ft. concrete curb 43 .50 37 50 cement concrete curb and gutter. Jeftery & Burton, i^ortiana, »n>,o.>..

MOOoS"''y'ds'"l-rn'1SS^?^ta««''^ 'sB *K 55 ^1? •Topeka, Kan.-C'ontracts for paving Orovllle, Cal.-E. J. Mitchell, Clk. Bd.

m'oOOm ydi brick^vemenTlipl^t flier '^ " *" '^^ '^^ aw.inled b.v City Comn. as follows: 21 City Trus!. writes the question of p.ivmg
^ ^Lnd cusWon r. . .".^... . 141 1 JO 145 142

blocks of brick pavements to Olson & about 21 blocks under ronsideration with

28 000 sTyds brick ^veroent relald !: 50 iJo Schmidt, St. Joseph. Mo at $78,467, and bitulithic on concrete base, concrete curb

1840 ft rt^A. sewer pipe storm drain -. .70 70 88 l'26
asphalt pavements to J. A. Ram.sey, Law- and gutters. Protest to be heard Apr. 5.

l'«50 ft. 12-in. sewer pipe storm drain 50 .60 .52 1.00
rence, at $57,600. S. J. Norrls, City Engr.

372 ft. 10-ln. sewer pipe storm drain 46 .40 .47 .75 Jamestown, N. D,—Bids reported de- •San Francisco, Cal.—Contract for pav-

„. .„ r——-- sired until Apr. 5 by Countv .\ud for ing Taraval St. awarded by Bd. pud.
ToUU 171,127 $73,141 $73,456 $75,814 road work to cost about $8,000.' Wis. to Sunset Constr. Co., $23,900.

ifltems marked thus gkc the names of parties awarded contracts.
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San Jose, Cal.—Roy E. Walter, City
Clk., writes tliat it is proposed to pave
about 10 miles of street with asphalt on
concrete, witli concrete curb and gutter,
to include William. San Salvador, Reed,
etc. M. Maggini, City Engr.

Visalia, Cal.—About $145,000 bonds have
been sold for constructing highways near
Visalia.

Salt Lal<e City, Utah.—The House passed
bill appropiiating $100,800 for maintenance
and construction of state highways.

Lewisto.T, Idaho.—Contract for con-
structing road in Lewiston Orchards
awarded to Warren Constr. Co., Portland,
Ore., at about $100,000.

Sand Point, Idaho.—Bids reported de-
sired uatil Mar. 30 by Robt. S. McCree,
Clk. Bd. County Comrs., for constructing
9V4 miles road designated as Meadow
Creek Project, located in the Fend
Oreille National Forest. For further in-
formation address F. A. Silcox, Dist.
Forester, Sand Point.

Potton, Brome County, Que.—Bids de-
sired until Apr. 6 by J. N. Labell. Secy.-
Treas., Municipality of the Township of
Potton, Brome County, tor constructing
gravel and stone roads as follows: Mason-
ville to Creek Rd.. 3 miles; Kings High-
way, 1 mile: Mansonville to Highwater,
2.8 miles: Highwater to North Troy, 1
mile; Highwater to Sutton Rd., .8 mile;
Pine Hill Rd., 3 miles.

New Westminster, B. C—Contract for
paving Columbia St. awarded to Hassam
Paving Co.. at $21,000.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Ceographicdly

Yorkers, N. Y.—Following are reported
to be bids opened by Bd. Contract and
Supply, Mar. 15 for construction of In-
cinerator: V. J. Booth Constr. Co., New
York, $51,512; Geo. T. Kelly. $03,000: John
M. Voss. $64,416; Matt Kelly Constr. Co.,
$64,750; Stevenson & Murray Co., $68,250,
and Lynch & Larkin. $71,050. D. F. Ful-
ton. City Engr.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Ceogrophicalty

Retalni.ig Wall—Buffalo, N. Y.—Bd. of
Aldermen has ordered bond issues as fol-
lows: For wall along Bird Island pier, $50,-
000. and retaining wall, Georgia St. to
.Jersey St., $270,000.

Excavator—Atlantic City, N. J.—Con-
tract awarded Mar. 11 for constructing
one drag line or slack line excavator,
capable cf excavating 800 cu. vds. per day,
for use at the Doughty Pond, to Insley
Mfg. Co.. Bulletin Bldg., Philadelphia, Pa.,
at $20,500. L. Van Gilder, Engr. and
Supt. Water Dept.

Beach Protection—Cape May, N. J.

—

Four lowest bids opened Mar. 22 by Thos.
W. Millet, City Recorder, for renewal, re-
pair and additions to boardwalk, beach
drive and bulkhead, affording additional
protection to beach front: Atlantic
Constr. Supply Co., Atlantic City, $55,^
489.40: Cantrell Const. Co., Camden,
$65,505-75; Pugh & Hubbard, $58,309 63:
C. R. Simpson, Huntington, Pa. $58,840.32.
Approximate quantities: 5000 piles, 11.000
tons of fill and 2000 cu. yds. of foreign
gravel. L. C. Ashburn, Acting Chmn.
Com. of Streets & Highways; L. E. Miller.
.Jr.. City Engr.

• Dike, Sluice Gates, Etc.—Elizabeth,
N. J.—Crntract was awarded Mar. 18 by
Union County Mosquito Extermination
Comn., 25 Rahway Ave., Elizabeth, for
constructing a mile or more of dike on the
Elizabeth Meadows, and sluice 'gates or
tide gates and spillways on said meadows,
to the U. S. Drainage & Irrigation Co., 17
Battery PI., New York.

Dredging— Beaufort. N. C—Following
are bids opened Mar. 9 by U. S. Engineer,
Wilmington. for dredging (a) Neuse
River, (b) waterway from Pamlico Sound
to Beaufort Inlet, and (c) Beaufort Har-
bor: Simons Mayrant Co., Charleston,
S. C, (a) and (b) 16.8 cts.; (c) 30 cts:
Coastwise Dredging Co.. Norfolk, Va. (a)
and (b) 13.9 cts.; Norfolk Dredging Co.,
Norfolk. Va. (a) 15.69 cts.; Rickards
Dredging Co., Philadelphia. Pa. (a) 5 cts.;
(b) 10.5 cts. <c) 12.8 cts.

Levee—Augusta, Ga.—Plans being pre-
pared l)y Nishet Wingfleld. Comr. Pub.
Wks., for building a portion of levee be-
tween the C. and W. C. Railroad and Sand
Bar Ferry, and mouth of Butlers Creek to
be between 6 and 7 miles long.

Wharves—Jacksonville, Fla.—Ijowest bid
opened Mar. 20 by Bd. I'ort Comrs. (F.
Bruce, Ch. Engr.) for constructing timber
marginal wharves at Municipal Terminal
Docks, requiring about 110.000 sq. ft. work,
was submitted by E. W. Parker, of
Tampa, at $13,117.

River Improvement — Tiffin, O.—Bids
df.sired until Apr. 20 at the office of Wm.
Heller, Dir. I'uli. Service, for deepening,
widening and straightening Sandusky
River. The work consists of earth anil
rock excavation and a concrete retaining
wall requiring approximately 56.900 cu.
yd. earth exfav,Ttion, 1000 cu. yd. rock
excavation, 4100 cu. yd. reinforced con-

crete or 8125 cu: yd. plain concrete, 8820
ft. «. i. 2-in. pipe for railing on top of
wall.

Dredging—Hartford City, Ind —Bids re-
ported desired until Apr. 20 by Frank
Wallace, Supt. Constr., tor dredgins
Lick Creek; estimated cost $48,000.

• Drainage—Hart, Mich.—Contract re-
ported awarded by Comrs. of Oceana and
Newaygo Counties to Hugh Woodman of
Sandusky tor drainage work in L,eavitt
and Beaver Townships, at $13,000. The
bridge work was let to the Beach Mfg. Co.

Ditch Work—Owantonna, Minn.—Con-
tract has been awarded to Clark Constr.
Co., of Clinton, la., for constructing Judi-
cial Ditch No. 2. consisting of excavation
of main ditch, 3 laterals and 3 branch
ditches, containing about 240,447 cu. yd.
excav., 30 corrugated metal culverts and
a highway bridge. M. J. Parcher, Co.
Aud.; Geo. A. Ralph, Engr., 410 Shubert
Bldg., St. Paul.

Irrigation—St. Ignatius, Mont.—Con-
tract awarded to A. L. Markus, of Pol-
som, for earthwork on Pablo Lateral A
and sub-laterals of the Flathead Project,
Montana, for about 110,000 cu. yd. for a
total of $16,570.

Jetty and Dike Work—Galveston, Tex.

—

Following are totals of bids as opened
Mar. 16 by Lieut.-Col. C. S. Riche, Corps
Engrs., U. S. A., Galveston, for jetty and
dike work at Aransas Pass. Tex.: Chas.
Clarke & Co., Galveston, $282,692; David
V. Howell, Monroe, N. Y., $313,541; David
M. Picton & Co., Galveston, $323,834;
Edw. Gillen Dock, Dredging & Constr.
Co., 1112 N. Erie St., Racine, Wis., $325,-

280; Louisiana Constr. Co., Baton Rouge.
La., $388,330.
Unit prices of Chas. Clarke & Co., Gal-

veston, Tex., lowest bidder, as follows:
For north jetty repairs, 10,700 tons small
riprap from 15 to 200 lbs., 3600 tons large
riprap from 200 lbs, to 3 tons placed in

the core of work, and 20,600 tons large
riprap from 3 to 7 tons placed in slopes
of work, all at $2.98 per ton; and 5500 tons
crest stone placed in work $3.98; total,

$125,892. For stone dike, 37,200 tons rip-

rap from 15 to 200 lbs. placed In work,
and 11,800 tons quarry refuse filling placed
in trenches, $3.20 per ton; total, $156,800.

Canal Excav.—Grand Junction, Colo.

—

Bids were opened Mar. 10 by U. S. Recla-
mation Service, Grand Junction, for about
640,000 yds. canal excav. situated in the
vicinity of Grand Junction and Fruita.
Colo., and following are totals of 4 lowest
bids received: Mendenhall, Straw & Bird
Co., Springville, Utah, $100,261; Reynolds
Ely Constr. Co., Springville, Utah, $103,-
519; Mesmer & Rice, Los Angeles. Cal.,

$106,638: Winston Bros. Co., Minneapolis,
Minn.. $106,978.
Unit prices of lowest bidder, Menden-

hall, Straw & Bird Co., Springville, Utah:
Schedule 1:

119,000 cu. yds. excav.. Class 1 $0.16
1.500 cu. yds. excav.. Class 2 32
1,000 cu. yds. excav., Class 3 44
100 cu. yds. excav.. Class 4 70

210,000 sta. yds. overhaul 02

known as the Pecos Valley of Chaves
County, and work will begin as soon as
lionds authorized and issued under New
Mexico laws are disposed of. W. H.
Vaushelet, Designing Engr.

Irrigation—North Yakima, Wash.—It is

reported that Supervising Engineer .Swig-
art, of the U. S. Reclamation Service at
North Yakima, has been authorized to
.spend $987,795 in the Washington Division
during the remainder of the fiscal year
ending June 30. This sum will be divided
as toliows: Okanogan, $76,940. and storage
works, $330,560; Sunnyslde, $497,980; Tie-
ton, $82,495.

Water Way— Tacoma, Wash. — The
Hylebos waterway project has been held
up for a time by a friendly suit to es-
tablish right of comrs. to do certain work.
AH surveys have been completed and lines
of waterway definitely decided upon and
work of construction will proceed as soon
as these legal matters are settled. W. C.
Raleigh, City Engr.

Sea Wall—Seattle, Wash.—Plans have
been approved for construction of a con-
crete sea wall along Railroad Ave.; cost
about $150,000.

Pier—Redondo Beach, Cal. — Citizens
voted Mar. 11 to issue $121,000 bonds for
a municipal pleasure pier.

Irrigation—Sacramento, Cal.—Enginjer
Powers, representing San Francisco and
Eastern capitalists, is reported to be in
Sacramento making preliminary arrange-
ments for organization of an irrigation
district to water 60,000 acres of land in
Sacramento and Amador Counties; this
land extends from Gait to lone. Engineer
Powers will apply to State Eng. Dept. for
a permit to form the irrigation district;
work will include a dam across Cosumnes
River, near Volcano, in Amador County.

Drainage—Greenfield, Ont.—Bids de-
sired until Apr. 10 by J. D. Cameron,
Township Clk. of Kenyon, at Greenfield,
for constructing River Beaudette drain,
requiring approximately 56,152 cu. yd.
excav., 9735 cu. yd. hard-pan, 228 cu. yd.
reinforced concrete, 417 cu. vd. grading
Culvert "C." Bridges "A" and "B," 457
cu. yd. excavation Culvert "C." Bridges
"A" and "B," about 20,450 lb. twisted
steel reinforcing bars. Magdood & Still-
well, Engrs., Cornwall.

Total $24,230
Schedule 2:

119,300 cu. yds. excav.. Class 1 $0.14
2.500 cu. yds. excav.. Class 2 32
500 cu. yds. excav., Class 3 44
100 cu. yds. excav.. Class 4.... .70

15,000 sta. yds. overhaul 02

Total $18,092
Schedule 3:

78,000 cu. yds. excav.. Class 1 $0.14
1.500 cu. yds. excav.. Class 2 32
400 cu. yds. excav.. Class 3 44
100 cu. yds. excav., Class 4 70

15,000 sta. yds. overhaul 02

Total $11,946
Schedule 4":

90,000 cu. yds. excav.. Class 1 $0.15
5,000 cu. yds. excav.. Class 2 32
1,000 cu. yds. excav.. Class 3 44
100 cu. yds. excav.. Class 4 70

25,000 sta. yds. overhaul 02

Total $16,110

Schedule 5:
85,000 cu. yds. excav.. Class 1 $0,135

100 cu. yds. excav.. Class ^2 32
50 cu. yds. excav.. Class 3 44
10 cu. yds. excav.. Class 4....- .70

Total $11,536
Schedule 6:

75,000 cu. yds. excav.. Class 1 $0,135
100 cu. yds. excav.. Class 2 32
50 cu. yds. excaf Class 3 44
10 cu. yds. excav.. Class 4 70

Total $10,186
Schedule 7:

60,000 cu. yds. excav., Class 1.... $0,135
100 cu. yds. excav.. Class 2 32
.50 cu. yds. excav.. Class 3 44
10 cu. yds. excav.. Class 4 70

Total $8,161

Grand total $100,261

Drainage—Taft, Colo.—J. F. Harring-
ton, Secy. Taft Drainage Co.. writes that
final survey is now being made for drain-
age canal: about 41,600 acres to be re-
claimed; cost, $75,000 to $100,000. Engi-
neer. J. H. Ludlum, of Kisslmmee.

Drainage— Roswell, N. M.—Plans and
specifications have been prepared for
drainage of lands, comprising what Is

ELECTRIC RAILWAYS.
Items Arranged Geographically

Brooklyn, N. Y.—The Public Service
Comn. for the 1st Dist., 154 Nassau St.,
New York, desires bids Apr. 20 for con-
struction of Sect. 2 of Route 12, Eastern
Parkway subway in Brooklyn, to be oper-
ated by Interborough Rapid Transit Co.
The Eastern Parkway subway is an ex-
tension of existing subway, and runs
from its terminus at Atlantic and Flat-
bush Aves., Brooklyn, out Flatbush Ave.
to Eastern Parkway and out Eastern
Parkway to Buffalo Ave. as a 4-track
line, with a 3-track elevated extension
from that point out to E. 98th St. and
Livonia Ave. to New Lots Ave., and 2-
track subway branch down Nostrand Ave.
to Flatbush Ave. It is already under
construction in Flatbush Ave. west of
Prospect Plaza. Sect. 2 covers that por-
tion of line extending from Prospect Park
Plaza under Eastern Parkway to a pomt
east. of Nostrand Ave. The subway will
be bUilt on double-deck plan, devised for
purpose «j, saving the trees in Eastern
Parkway.

New York, N. Y.—The Public Service
Comn. for 1st Dist. has approved form of
contract submitted by Interborough Rapid
Transit Co. for construction of a portion
of the West Farms subway connection.
This section, which is authorized by Dual
Svstem contracts, leaves 3d Ave. elevated
road at about 134 ft. north of center line

of E. 143d St. and runs through Willis
and Bergen Aves. to a point near 149th
St., and thence to a connection with
Lenox Ave. branch of existing subway.
It is authorized under certificate convey-
ing rights for elev.ated railroad exten-
sions, and as such is to be built by com-
pany at its own expense.

Petersburg, Va.-r-Petersburg & Appo-
mattox Ry. Co. has been chartered to con-
struct 5-mile electric railway from Peters-
burg to City Point. Capital $100,000.
Among incorporators are T. M. Wortham
and W. W. Alexander.

Jeanerette, La.—Plans are being made
by Southwestern Traction & Power Co.
fW. S. Henning, Ch. Engr., New Iberia)
to build electric railway from Jeanerette
to Martinville.

Elkhart, Ind.—H. B. Bucklen, Elkhart,
contemplates constructing electric rail-

way between Indiana-Ohio State Line and
to Toledo.

Peoria, III.—Illinois Traction Co. con-
templates constructing 11,^-mile line neai-
Martin and an extension to Wapella.

Oklahoma City, Okla.—Plans are being
made by Oklahoma & Interstate Ry. Co.
to award contracts and begin work soon
on 130-mile electric railway to connect
Columbus, Galena, Baxter Springs. John
E. Rose, Oklahoma City. Pres., and W. K.
Palmer, Kansas City, Kan., Cli. Engr.

Clarkston, Wash.—Contract for con-
structing electric railw.ay through Lewis-
ton-Clarkston Valley has been awarded
to Edw. McGarry, Lewiston.

Three Rivers, Que.—Three Rivers Trac-
tion Co. received franchise from Council.
This is part of plan to build 30-ralle rail-
way.

Toronto, Ont.—Bids desired until Mar.
30 by T. L. Church (Mayor), Chmn. Bd.
Control, for following for Toronto Civic
Ry. : "Tender 39," sweeper body and
equipment for St. Clair Ave. Dlv. ;

"40,"
equipment for machine shop, Danforth
Ave. car barn; "41," mechanical and
electrical equipment for car bodies Lans-
downe Ave. extension: "42," 4 car bodies
for Lansdowne Ave. extension, advertised
in Engineering Record.

RAILROADS.
Items Arranged Geographically

Elizabeth, N. J.—Press reports state
that the Central R. R. of New Jersey (J.

O. Osgood, Ch. Engr., New York) Is con-
sidering elimination of 24 grade crossintss
in Elizabeth.

Lynchburg, Va.—It is reported that the
Norfolk & Western R.R. Co. (J. E. Craw-
ford, Ch. Engrr, Roanoke) will award
contract for 40 miles of new work between
Lynchburg and Richmond.

Shelby, N. C. — Contract reported
awarded by County Comrs. to S. S.

Royster and O. Flam, of Shelby, to con-
struct a steam railroad from Shelby to

Casar, about 21 miles in length.

Atlanta. Ga.—It is reported that the
Ocilla R.R. Co. (J. A. J. Henderson, Pres.,
Ocilla) will build from Atlanta to Jack-
sonville.

Chicago, III.—^We are informed the fol-

lowing railroad work is contemplated in

the city of Chicago during this year:
Chicago, Milwaukee & St. Paul Ky.,

Evanston Division, from Montrose Ave. to
Howard Ave., 1.5 miles of roadbed and 3.5

miles of tracks to be elevated. (C. F.
Loweth Ch. Engr., Chicago.)
Chicago, Milwaukee & St. Paul Ry..

Bloomlngdale Rd., from Ashland Ave. to
Lawndale Ave., for final completion.
Chicago, Rock Island & Pacific Ry.. main

line, from 76th St. to 90th St., and from
87th St. to So. Carpenter St.. and South
Chicago Line, from 87th St. to So. State
St., 1.81 miles of roadbed and 7.09 miles of
tracks to be elevated. (C. A. Morse, Ch.
Engr., Chicago.)
Chicago & Western Indiana R.R., main

line, from 71st St. to State St., 86th St. to
Stewart Ave. and C. R. I. & P. crossing,
1.5 miles of roadbed and 8 miles of tracks
to be elevated. (E. H. Lee, Ch. Engr.,
Chicago.)
Pittsburgh, Cincinnati, Chicago & St.

Louis Ry., from Leavitt St. and 39th St.
to 69th St.. 3.8 miles of roadbed and 51.47
miles of tracks to be elevated. (F. M.
Graham, Div. Engr.. Chicago.)
Baltimore & Ohio Chicago Terminal

R.R., from Leavitt St and 39th St. to 69th
St., 3.8 miles of roadbed and 7.6 miles of
tracks to be elevated. (H. A. Field, Asst.
Engr., Chicago.)
Chicago & Western Indiana R.R., along

75th St. from W. 74th St. to Wood St.. for
final completion.

Illinois Central R.R.. main line, from
100th St. to Kensington Ave., 2 miles of
roadbed and 8 miles of tracks to be ele-
vated. (A. S. Baldwin. Ch. Engr., Chi-
cago.)
Kensington & Eastern R.R., from E

111th St. to Kensington Ave., .5 mile of
roadbed and 1 mile of tracks to be ele-
vated. )

Michigan Central R.R.. from E. 113th St.
to Kensington Ave.. .25 mile of roadbed
and .25 mile of tracks to be elevated. (G.
H. Webb. Ch. Engr.. Detroit. Mich.)
The city of Chicago takes no part in let-

ting contracts or constructing the above
work: It merely passes ordinances requir-
ing railway companies to elevate their
roadbed and tracks, and Comr. of Pub.
Wks. has supervision of inspection of
work while in progress. (John Ericson.
City Engr.)

Toston, Mont.—It is reported the Keat-
ing Gold Minintr Co. of Toston, or a sub-
sidiary will build a railroad from Tos-
ton to Radersburg, a distance of 14 miles

PUBLIC BUILDINGS AND
SCHOOLS.

Itey'is Arranoed Geographically

Salem, Mass.—School Bd. has asked
Council to erect an addition to Bowdltch
School.

Newport, R. I.—Bids desired until Apr.
10 at Bureau Yards and Docks, Navv
Dept . Washington. D. C. for Spec. 2148—
Roofing, sheet metal work, iron work,
plumbing, heating, lighting, painting and
wood block pavements for buildings at
Naval Torpedo Station, Newport.

Providence. R. I.—Bids desired until
Apr. 5 by Bd. Contract and Supply (Jos.
H. Gainer, Mayor, Chmn.) for erecting a
school on Laurel Hill, including heating,
ventilating, plumbing and lighting. Clark
& Howe. Archts., 1304 Turks Head Bldg.

Bristol, Conn.—Following are four
'owest bids opened Mar. 15 by Bldg. Com.
Bd. Educ. for erecting the Federal Hill
School: Wise & Upson, Hartford, $62,835
fawarded contract); B. H Hibbard. $68.-
917; J. H. Crosier Co.. $69,106, and Tov-
rington Bldg. Co., $69,917.

Danbury, Conn.—^Lowest bid for erecting
the U. S Post Office submitted by Geo. B.
Wills. New York, at $70,000.

ifIterns marked thus give the names of parties awarded contracts.
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Hartford. Conn.— Reported new bids de-
trod Mar. JO by Bd. Contract for »te«l
work for the new high schooL
Blda dealred until Mar. 30 ireadvertiae-

menO by Bd. Contract and Sapply (Joa.
Butha, Secy.), for furnishing equipntent
and Interior flnlshlnc work at Hartford
Municipal Buildlnc. Davis A Brooks.
Archts.. 4S Pearl St.

Bath, N. v.—Bids desired until Apr. 12
by Jos. A. Goulden. Pres. Bd. Mgrs., N.
Y. Stale Soldlera ft Saltors Home. Bath.
for erectlKK a bam and vegetable cellar
at said borne, advertised in Bnsineerlns
Racord. I»wia f. PUcher. State Archt..
Albanr.

Buffalo, N. v.—Bids desired until Mar.
M by Annory Comn.. 174 State St.. Al-
bany, for repairs and improvements to
the 74th R««t. Annory at Buffalo, in-
dudtns maaonry, carpentr}- and plumbini;

The Mayor on Mar. 19 approved Issue
of boads as foUows: For remodeling
Broadway market. tllS.OOO: completion of
acbool bulMinss. t420.0OO: new police sta-
tloaa. Nos. ! and 8. tSO.OOO.

Oannamera, N. Y.—Blda desired until
Apr. 1 by Dr. Chas. H. North, .Medical
Supt., Danneroora State Ho.spi<al. Uaniie-
mora, for iron stairs and enclosures for
the Southweat Wing, State Hospital for
Insane Criminals, Dannemora.

Industry. N. Y.—Bids desired until Apr.
IX by Mrs. Warh.-im Whitney. Fres. Bd.
Mgra. State Agricultural and Industrial
S»chooI. Industry, N. Y.. for alterations
and additions to hospital buildings, in-
cluding construction, heating, plumbing,
etc.. advertised In Engineering Record.
I^ewla F. PUcher. State Archt.. Albany.

KInga Park, N. Y.—Following are four
lowest bids opened Mar. IS by State Hos-
pital Comn.. Albany, for erecting addi-
tional accommodations for chronic pa-
tients at Kings I^rk State Hospital,
Kings Park. N. Y.: Maurice Mead.
Albany. t;:.0O0 and )24.480: Edwin Out-
water, Inc. New York, l'S.510 and $26,-
«2«: R- T. Ford Co.. Rochester. t$3.S00
and 127.000; Simon Russel, Inc.. 261
Bvay.. New York. 187.400 and $29,800.
Lowest bid for heating said buildings was
submitted by W. B. Armstrong Co.. Al-
bany, at $S.511 and tl,$0O and for plumb-
ing and drainage by Arthur S. CSaynor
Co.. 1<8 W. »th St., New York, at $7.»81
and «Z.0(5. LewU F. Pllcher. State
Archt., Albany.

Little FallB. N. Y.—Bids desired until
Apr. ( by Matthew A. I>eahy, City Clk..
for $7S.0OO aty Hall bonds.

Newark, N. Y.—Following are fotir low-
est bids opened Mar. 4 by Bd. Mgrs..
N. T. SUte Custodial Asylum for Feeble
Minded Women at Newarw, for erecting
buikllngs: Lewis F. Piteher, State Archt.,
Albany.
»2 cottages—O. E. Schuman, Newark,

|4<,SI(: Curran & Swartout, Rochester,
S4S,000: A. Friedrlch Sons Co.. Rochester,
Mt.TVS; Austin W. Summers, Buffalo,

Construrting Asylum—Austin W. Sum-
mers. Buffalo. $40.4»8: R. T. Ford Co.,
Rockaatcr, %it.Mt; A. Friederich Sons Co..
Boebartar, $43.2M, and W. F. Felton,
BoaBalOk •44.1M.

New Hartford, N, Y.—Blda desired un-
Ul Mar. 2» by Bd. Educ. Union Free
School Dist.. No. 1, Town of New Hart-
ford (Geo. W. Lusher, Chmn., Hillsdale
Ave., New Hartford), for erecting a
•cbooL Gouge ft Ames. Archu., 70 Oen-
mmm 8U UUca.

New York, N. Y.—Municipal Art. Comn.
has approved plans for a 16-Btory women's
Jail, court and detention building to De
erected at W. lOth St. near 7th Ave., for
Dnt. of Correction: cost $460,000. Orlffln
A Wrnkoop. Archts., t S. Wmiam St.

New York. N. Y.—See "Water Works."
Rosebank, S. I.. N. Y.—Bids desired un-

til Mar. 31 (readvertlsement) by Dr. Jos.
J. O'Connell. Health Officer. Port of New
York, Quarantine Station, Staten Island,
N. T.. for construction, plumbing, heat-
ing, drainage, gas piping and electric
work for animal building for Port of New
York at Quarantine SUtion, Rosebank,
Staten Island. L. F. PlkUier, State Archt..
Capitol. Albany.

Utiea, N, Y,—Clerk of School Bd. Is re-
ported to have been authorized to receive
bids for erecting a 26-room school on
Warren St. Gouge ft Ames, ArchU.,
Dttca.

Following are four lowest bids opened
Mar. U by School Bd. for erecting the
addition to Utica Free Academy, (a) gym-
nasium, (b) main building: A. E. Ste-
phens Co.. New York, (a) $U,S4S, (b)
tsn.400: Oacawanna BIdg. Co , New York.
*a) $61,000: Wm, F. Felton. Bnffak>, fa)
fS7,rrS. fb) $»2».477: Emerson BIdg. Co.,
New York (b) $315,200; Thos. F. Byrnes,
UUca, <b> *31»,27&: Pius Kemer ft Son,

B*w. J. Berg, Utica, Archt., writes bids
desired about June 1 for erecting SL
Elizabeth hospital at 761 Genes.^e St., to
cost $225,000. Two buildings will be
erected, a hoepital and laundry, both to^ fireproof. T. B. Bamelt Co., St. Louis,
Mo., Assoc. Archts.

Gloucester, N. J.—BKs desired until
Apr. 20 by O. Wenderoth. Superv. Archt..
Washington, D. C for constnictlon, com-
plete (including mechanical equipment) of
the receiving buiUllnK for the Philadel-
phia, Pa., Immigration Station (Glouces-

ter, N. J.), advertised In Engineering
Record.

*H4orHstown, N. J.—Bd. Directors of

Morristown .Memorial Hospital has ap-
prove.1 the letting of the contract to erect

the addition to the hospital to Sturgls

Broa, Morristown; cost $65,000.

ANutley, N. J.—Contract for erecting

the 2-8torv brick and stone school on
Harrison St. reported awarded to E. M.
Waldron ft Co., 84 S. 6th St^ Newark,
at about $40,000. Chas. Granville Jones,

Archt., 280 Bway., New York.

Sklilman, N. J.—Plans completed by
Geo. S. Drew. State Archt., Trenton, for

cottages. 2 story and basement, to be
erected at State Home for Epileptics, at

a cost of $75,000.

«Trenton, N. J.—Contract for erecting

S-8torv brick addiUon to State Hospital
for Insane awarded to Metzger & Usher,
Philadelphia, Pa., at about $50,000. Geo.

S. Drew, State Archt., Trenton.

Bath, Pa.—Plans of A. W. Leh. of South
Bethlehem, selected for 2-8tory brick high
school to cost $25,000.

'* Beaver, Pa.—Contract for erecting the

county home, awarded to Ley Constr. Co.,

Pittsburgh, for the general construction
at $96,890; Weldon & Kelly Co., Pitts-

burgh, for plumbing at $10,800, and G. F.

Higgins Co., Pittsburgh, for heating at

$8,873.

Holmesburg, Pa.—Bids desired until

Mar. 31 by Bd. Inspectors Philadelphia
County Prison, 10th and Reed Sts.. Phila-
delphia, for erecting a ward building and
store house, also alterations artd addi-
tions to boiler room and laundry build-

ing, mechanical system, boilers, steam
piping, engines and generators, electric

wiring and plumbing, ventilating and
heating for the Philadelphia County
Prison at Holmesburg. Philip H. John-
son, Engr. and Archt., Land Title BIdg.,

Philadelphia.

Irwin, Pa.—W. G. Ecklea, New Castle,

engaged to prepare plans for the high
school to be erected jointly by Irwin and
the North Huntington Township. Cost
$100,000.

Johnsonburg, Pa.—Bids desired until
Apr. 5 by Bd. Educ. (W. E. Heckendorn,
Secy.), for erecting a high school on 1st

Ave. and Spruce Sts., Johnsonburg: also
separately for ventilating, heating,
plumbing and electric wiring. Clyde S.

Adams. Archt., 1509 Arch St., Philadel-
phia.

Jonestown, Pa.—Committee appointed
by Council to look into the cost of erect-
ing a borough hall.

Lebanon, Pa.—Plans being prepared by
Bissell. Slnkler & Gilden, Philadelphia,
for a 2-etory annex to be erected to the
Good Samaritan Hospital; cost $75,000.

Mahonlngtown, Pa.—H. M. Wlrsing,
New Ca.stle. Is preparing plans for the new
school and addition which it is proposed
erecting here.

Myerstown, Pa.—Plans being prepared
by A. A. RIchter, 33 N. 6th St., Reading,
for an administration building for Al-
bright (Allege, to be 2-story stone and
fireproof.

New Castle, Pa.—Reported bids desired
by Bd. Educ. for erecting 2-8tory brick
76 X 68 ft. school, to cost $25,000. W. D.
Hill. Archt., Pottsvllle

Philadelphia, Pa.—Plans being prepared
for a 3-story addition to Lansdale Hos-
pital, costing $30,000.
Permit issued to W. W. Anstine & Co.,

1218 Filbert St., for a 1-story concrete,
stone and granite, slate roof, 71 x 117 ft.

power house to be erected at Home for
Indigent on State Road and Rhawn St.,
for the Dept. of Health & Charities; cost
$56,535.

Pittsburgh, Pa.—Bd. Educ. adopted
plans for the Homewood High School.

Pottsvllle, Pa.—I.«we8t bid received by
Bd. Educ. for erecting 3 story and base-
ment brick and stone high school, 65 x
122 ft., submitted by Walter Wertley &
Son, PotUville. at $44,250. Francis X.
Rellly, Archt.. PotUville.

Tarentum, Pa.—S. M. Kennedy, Secy.
Bd. Educ, writes that Press C. Dowler,
Arroti BIdg., Pittsburgh, has been en-
gaged to prepare plans for the proposed
$100,000 school for Tarentum School Dis-
trict.

Swiisvale. Pa.—Bd. Trade taking steps
to erect a $25,000 library.

Wilmington, Del.-Bids desired until
Apr. 7 by MaJ. E. N. Johnston, Corps
Engrs,. U. 8. A., Wilmington, for erect-
ing a warehouse at Wilmington, adver-
tised In P'ngineering Record.

Brookland, D. C.—Plans being prepared
for a 3-Htory dormitory to be erected at
Trinity College; cost $40,000.

Washington, D. C—Plans being pre-
pared by .S. Ashford. Municipal Archt..
for 8-room addition to Powell School on
School St.; appropriation $66,000. Also
for the truckhouse to be erected on New
Jersey Ave. near E. St. N. W.; cost
$40,000.

Warwood, W. Va.—School Bd. of Rich-
land DIst. has plans by Fred F Faris,
Wheeling, for thf- Central Warwood
School, to be fireproof, brick, in rooms,
gymnasium and auditorium: cost $40,000.

Thomaston, Ga.—Co. Comrs. propose

erecting new Jail.

Jacksonville, Fla.—Bids desired until

Apr. 19 bv County Commissioners (E. A.

Ricker, Chmn.), for furnishing material-

and erecting an armory; also separately

for plumbing and heating and electric

wiring. Talley & Summer Co., Archts.,

St. James BIdg., Jacksonville.
Citizens, March 16, voted to issue $1,-

000.000 school improvement bonds.

Alliance, O,—Reported bids desired

until Apr. 20 by Comrs. of Stark and
Columbiana Counties, at the Lexmgtori
Hotel, Alliance for erecting the school

at the Falrmount Children's Home. A.

L. Tliaycr of New Castle. Fa., Archts.

Canton, O.—Plans being prepared by
C. C. & A. L. Thayer, New Castle, Pa.,

and will be ready in May, for a school to

be erected in Canton, to cost $75,000.

Chlllicothe, O.—Bids desired until Apr.
15 by B. E. Stevenson, Clk. Bd. Educ,
for erecting a school; also separately for

ventilating and heating.

-^Cincinnati, O.—Contract for erecting
the court house, bids opened Feb. 16, was
awarded March 16 to Chas. McCaul Co.,

Philadelphia, Pa. Rankin, Kellogg &
Crane, Philadelphia, Pa., Archts.

Dayton, O,—Bd. Educ. reported to be
considering the erection of a school on
either Ohmer Park or North Riverdale
site, and the installation of a gymnasium
and swimming pool in Steele High School.

Bids desired until Apr. 14 by County
Comrs. (W. H. Aszling, Clk.) lor fur-

nishing material and erecting a men s

dormitory building at the County Infirm-
ary. Schenck & Williams, Archts., Ar-
cade BIdg.

Lakewood, O.—Bids desired until Apr.
15 by P. T. Hariold, Clk. Bd. Educ, for
furnishing material and erecting 2 4-

room additions to the Madison School,
Madison Ave. opposite Wagar Ave. Bids
desired as a whole or separately for the
following; Masonry, etc.;. carpentry,
etc: iron and steel; flreproofing; sheet
metal work and roofing; plumbing; heat-
ing; electric wiring and electric fix-

tures, etc. Separate bids desired for
labor and material. Chas. W. Hopkin-
son, Archt., 900 Rose BIdg., Cleveland.

Lancaster, O.—Reported bids desired
for erecting the hospital to cost $50,000,
plans for which have been prepared by
Wilbur T. Mills, Columbus.

Lowell, O,—Bids desired until Apr. 14
by Village Council (J. C. Wilking, Clk.).
for furnishing material and erecting a
municipal building.

Toledo, O.—Bids desired until Apr.
19 by Bd. Educ, City School Dist., for
furnishing material and erecting Ne-
braska School, Nebraska Ave. Edwin
M. Gee, Archt., Bd. Educ.

Troy, O.—Elizabeth Township has sold
$25,000 school bonds.

West Austintown, O, — Contracts
awarded by Bd. Educ, Austintown Town-
ship, R. F. D. No. 1, Mar. 17, for erect-
ing a 10-room centralized school with
auditorium and gymnasium of composite
construction, as follows: For mason and
carpenter work, Niles Supply & (ionstr.
Co., Nlles, O.; heating, to American Heat-
ing & Ventilating Co., Cleveland; plumb-
ing, Schall & Semple. Total cost about
$45,000. Miller & Ford, Archts., Dollar
Bank BIdg., Toungstown.

Lagro, Ind.—Reported bids desired Apr.
3 by Morris J. Ragan, Trus. Lagro Town-
ship, Wabash County, for erecting a 2-
story high school to replace high school
destroyed by fire. E. E. Dunlap, Archt.,
Kokomo.

Warsaw, Ind,—W. F. Marsh, Secy. Bd.
of Educ, writes architect will probably
be engaged In April for proposed school:
cost reported to be $60,000.

Detroit, Mich.—Council Com. of the
House of Correction Fund has approved
the estimate of $1,000,000 for a new work-
house and $150,000 for a site for the plant.

Springfield, III,—Bd. Educ. Intends re-
modeling the high school at a cost of
$300,000.

Allouez (P, O, Superior), Wis.—Plans
to be prepared for a 2-story addition to
Franklin School, to cost $50,000. Address
School Bd.

Duluth, Minn.—BI.'k desired until 1
P. M. Mar. 29 by Chas. A. Bronson, Clk.
Bd. of Educ, for erecting the Lincoln
Junior nigh school from plans of F G
German, Exchange BIdg.

-A-Mlnneapolls, Minn,—Contracts have
been awarded for erecting biology build-
ing at University of Minnesota, as fol-
lows: General construction, to Hodgin
Constr. Co., $131,870: heating and plumb-
L'if'.J'P

Healy Plumbing & Heating Co.,
$27,286; electric wiring to Minneapolis
Wectrlc Equipment Co., $15,900; elevator,
Lee & Haft Mfg. Co., $2,788.

•Atclilson, Kan.—Contracts awarded by
Bd. of Education, Mar. 8, for erecting
school as follows: General construction
Julius Kaaz Mfg. Co., Atchison, $34,895
plumbing to Holbrook & Marlin Atchi-
son, $4,210. Sayler & Seddon, .Archts.
Gumble BIdg., Kansas City, Mo.

Omaha, Neb.—Bids reported desired
until Apr. 15 for erecting a hospital at
2.ith and Douglas Aves., 4-story, 65 x 105

trJUmt marked thm give the names of parties awarded contracts.

ft., common and pressed brick. Probable
cost, $60,000. Jas. Allan, Archt.. Brandels
Theater BIdg.

Havre, Mont.—Bids reported desired un-
til Apr. 10 by County Commissioners for
erecting a courthouse.

Douglas, Wyo.—Bids desired by J. C.
Arnspoker, Co. Clk., until Apr. 20, for I

erecting 3-story brick court house, 60 x 60
ft., to cost $40,000. W. Bowman, Archt.,
Central Savings Bank, Denver, Colo.

Cleburne, Tex.—Citizens voted $130,000
bonds to erect ward school buildings.

Galveston, Tex.—Reported bids desired
Apr. 1 by Bd. Educ. for erecting the addi-
tion to the Ball High School to provide 12

class rooms. A. J. Bellis, Archt., Galves-
ton.

Denton, Tex.—Plans being prepared by
Sanquinet & Staats, Ft. Worth, for pro-
posed school for which citizens recently
voted $110,000 bonds.

Ardmore, Okla.—Bids desired until Apr.
28 by O. Wenderoth, Superv. Archt.,
Washington, D. C , for construction, com-
plete (including mechanical equipment,
lighting fixtures and apioaches) for U. S.

Post OflBce and Courthouse, Ardmore.

Davenport, Wash.—Citizens voted to

issue $40,000 bonds to erect a school.

Spokane, Wash.—Plans being prepared
for a 2-story reinforced concrete gym-
nasium to be erected on the campus of

the Whitworth College.

Folsom City, Cal.—Reported bids de-
sired by Advisory Bd. of the State Engi-
neering Dept.. Sacramento, for erecting
one-half of the cell house at the Folsom
City Prison, estimated to cost $54,650.

About 265 cells will be included in this
half, to be of reinforced concrete con-
struction,

^San Francisco, Cal.—Contract awarded
by State Harbor Comrs. for erecting the
post office on Emliarcadero. foot of Mis-
sion St., to Teichait & Ambrose, at $74,-

189. Building is to be 2-story concrete.

Montlcello, Utah.—Plans completed by
Watkins & Birtch. Salt Lake City,, for
school containing 11 class rooms, library,
gymnasium and auditorium; cost $30,000.

Moncton, N. B.—Bids desired about May
1 bv Bd. Educ. for rebuilding Aberdeen
school: it will be of brick and stone, 214

stories high, 80 x 130 ft., and cost $90,000.

F. Nell Brodie, Archt., St. John.

Niagara Falls, Ont,—Trus. of 5th School
Sect, in Stamford Township have engaged
an architect to prepare plans for a school

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston, Mass.—Pureoxia Co. is to erect

a 2-story and basement concrete garage
costing $50,000 on Norway St.

Worcester, Mass.—Plans being prepared
by Onesime E. Nault. 8 Wall St., tor a
12 class room and assembly hall 3 story
brick parochial school, to be erected for

Notre Dame Parish.
Plans have been completed by Onesime

E. Nault, 8 Wall St., for the brick church
for Holy Family Parish, Greylock, Rev
J. A. Simard, pastor.
Plans completed by Hachadoor S.

Demoorjian, State Mutual BIdg., for a
3 story stucco store and apartment house
to be erected on Highland St. and Park
Ave., for Edmund E. Mallett, to cost

$25,000.

-^Brooklyn, N. Y.—Contract for erect-
ing St. Thomas Episcopal Church, at

Bushwick Ave. and Moftatt St., awarded
to Chas. Ward Hall, 140 Nassau St., New
York. Cost, $40,000. Hopkins & Mc-
Entee, Archts., 37 E. 28th St., New York.
Contract for erecting 6th Ave. M. K.

Church, brick and limestone, awarded to

Chris. Schneider f; Son. 1251 DeKalb Ave.;
cost about $35,000. Floyd Y. Parsons,
Archt., 1133 Bway., New York.
General contract to erect a 3-story

factorv on Flatlands, near Bergen Beach,
for Atlantic White Lead & Linseed Oil

Wks., awarded to Wm. Kennedy Constr.

Co., 215 Montague St., at about $80,000.

Plans filed for 2-story brick ice plant to

be erected at Classon and Atlantic Aves.
for Central Hygeia Ice Co., at cost of

$65,000. Koch & Wagner, Archts., 26

Court St.: a 2-story brick dwelling and
office building at Jamaica Ave. and Kills

Path cost $50,000, for Temple Emanuel,
43d St. and 5th Ave., New York, Percy
W. Darbyshire, Archt., 475 5th Ave., New
York; 4-story brick tenement at Albe-
marle Road and Ocean Ave. for Wolflnger
& I^asberg, cost $80,000; W. T. McCarthy.
16 Court St., Archt.

Flushing, L. I., N, Y.—Plans being pre-

pared by H. T. Jeffrey & Sons, 922 Lef-
ferts Ave., Richmond Hill, for a 4-story

apartment house to be erected at Union
and Sanford Aves. for Robt. E. Adolph,
80 Herriman Ave., Jamaica: cost, $100,000.

Jamaica, L. I., N. V.—Plans being pre-

pared by H. T. Jeffrey & Son. 923 Lef-
ferts Ave.. Richmond Hill, and bids will

soon be asked bv him for a 3-story semi-
flreproof brick and limestone hotel to be
erected at Herriman and Shelton Aves.

by Robt. E. Adolph, 80 Herriman Ave.

Cost, complete, $125,000.
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Long Island City, L. I., N. Y.—Plans
prepared by Edvv. Hahn, Bridge Plaza,
for a 1-story brick theater to be erected
at Steinway and Jamaica Aves. for Keli-
able Bldg. Co., 1404 2nd Ave., New York.
Cost, $50,000.

-i^Long Island City, N. Y.—Contract
awarded to Turner Constr. Co., 11 Bway.,
New York, for erecting a 3-story rein-

forced concrete fireproof empty barrel
storage building at Duryea St. and New-
town Creek for Standard Oil Co.; cost,

$12.1,000.

-^New York, N. Y.—Contract reported
awarded to Marc Eidlitz & Son, 30 E.

42d St.. for an office building to be erect-

ed at Bway. & Vesey St. tor the Astor
Estate, 23 W. 26th St. Chas. A. Piatt,

Archt., 11 E. 24th St.

Contract for erecting 4-story brick and
terra cotta fireproof pavilion at Monte-
fiore Home, on Gun Hill Road, awarded to

Hedden Constr. Co., 1 Madison Ave. Cost,

$200,000.
Contract awarded to McDermott &

Hanigan, 103 Park Ave., for erecting a
9-story warehouse and a 2-story garage,
fireproof construction, at 112 to 122 W.
107th St., for Chelsea Storage Warehou.se
Co Cost, $100,000. Wortmann & Braun,
Archts., 114 E. 28th St.

•General contract to erect 5-story lime-
stone, brick and granite fireproof resi-

dence at 7-9 E. 61st St. for John T. Pratt
awarded to Jas. McWalters & Son, Inc.,

1493 Bway. Chas. A. Piatt, Archt., 11 E.

24th St.
. „ ,

Plans filed by H. Craig Severance and
Wm. Van Allen, 4 W. 37th St., for a 1-

story addition to the 16-story office build-

ing of the Standard Oil Co. at 26 Bway.
Cost, $100,000. „,„.„.,, » .

A. Hamilton & Son, 2490 Tiebout Ave.,

intends erecting a 5-story apartment
house at Creston Ave. and Field PI., to

cost $55,000.
, ^ . „

Plans being prepared for following
buildings: Three 5-story apartment
houses at Haven Ave. and 178th St. for

Nevah Constr. Co., cost $65,000 each;

Goldner & Goldberg, Archts., 391 E. 149th

St • 12-story apartment house at 321 West
End Ave. for Charmion Constr. Co., cost

$500,000, Neville & Bagge, Archts., 105 W.
40th St.; 6-slory brick apartment house at

Riverside Drive and 161st St. for Melvin
Constr. Co., cost $600,000, Young & Wag-
ner, Archts., 1204 Bway; three 5-story

apartment houses at Seaman Ave. and
Emerson St. for Smada Realty Co., total

cost $165,000, Tremont Architectural Co.,

Archts., 401 E. Tremont Ave.; 5-story

apartment house at St. Nicholas Ave. and
192d St. for Epros Realty Co., cost $60,000,

Sommerfeld & Sleekier, Archts., 31 Union
Sq.; apartment house at Bway. and 215th

St for Haven Constr. Co., cost $150,000,

Geo. F. Pelham, Archt., 30 E. 42d St.

Plans filed for the following buildings:

9-story fireproof apartment house to be
erected at 145 E. 49th St. for Antler
Realty Co., cost $200,000, Geo. & Edw.
Blum, Archts., 505 5th Ave.; 5-story brick
non-fireproof apartment house at 677 W.
204th St. for 204th St. Corporation, cost

$5b,000, Wm. Koppe, Archt., 830 Westches-
ter Ave. ; 6-story brick tenement at 154th

St. and Courtlandt Ave. for Cedar Constr.

Co., cost $55,000, Tremont Architectural
Co Archtc, 401 Tremont Ave.; two 6-

story brick tenements at Longfellow Ave.
and 174th St. for Trask Bldg. Co., cost

$85,000, Tremont Architectural Co.,

Archts., 401 Tremont Ave.; 5-story brick
tenement at Kelly and 163d Sts. for Mott
Ave Realty Co., cost $95,000, Goldner &
Goldberg, Archts., 391 E. 149th St.; two
5-story brick tenements at Ryer Ave. ana
lS2d St. for Alexander Wilson, cost $70,-

000. Tremont Architectural Co., Archts.,

401 Tremont Ave.; 5-story brick tenement
at Creston Ave. and 182d St. for Jas. C.

Gaffney. cost $60,000, EMw. J. Clark,
Archt., 110 E. 121st St.; 5-story brick tene-
ment at Bathgate Ave. and 183d St. tor

Benenson Realty Co., cost $55,000, Tre-
mont Architectural Co., Arcnts., 401 Tre-
mont Ave.: 2-story brick theater, store

and office building at Webster Ave. and
Fordham Road for Wedgewood Co., cost

$200,000, And. J. Thoma.-), Archt., 2526
Webster Ave.; 1-story brick market at

H9th St and Courtlandt Ave. for People's
149th St. Market, Inc., cost $25,000, Hei-
delberg & Levy. Archts., 12 W. 31st St.

Rye, N. Y.—Contract reported awarded
to F X. noble, 1 E. 42d St., New York,
for erecting the 2-story rubble stone resi-

dence at Kirliv Lane for Waldron Will-

lams New Yorli. Cost, $65,000. Donn
Barber, Archt., 101 Park Ave., New York.

Schenectady N. Y.—Reported competi-
tive plans soon to be asked by the Masons
for a temple costing $150,000.

Beverly, N. J.—H. Brown, Burlington,
reported to have prepared plans for a 3

story brick 05 x 85 ft. hall building, to be
erected by the Masons; cost $28,000.

Paterson, N. J.—Kearney Council No.
261, Junior Order of United American
Mechanics, propo.ses erecting a clubhouse
costing $35,000.

Abington, Pa.—I'lans about completed
by Mantle Fielding, 618 Walnut St.,

Philadelphia, for a 2-story brick and terra
cotta Y. M. C. A. building.

Coraopolls, Pa.—Plans being prepared
by Thos. Hannah. Pltt-sburgh, for Pres-
byterian Church: cost. $50,000.

Doylestown, Pa.—Contract awarded to

R. T. * C I), Stewart Contr. Co., by Wm.
Laubach & Sons, Inc., for erecting a 7-

story and basement building.

Easton, Pa.—Contract for erecting St. Detroit, Mich.—Oman Bowling Green The Union Cotton Oil Co. (Geo. A.
Luke's Lutheran Church awarded to Stone Co., Bowling Green, Ky., reported Blinn, Secy.-Treas.) reported to be plan-
Howard D. Folkenson, Easton, at $37,000. to have secured contract for furnishing ning erectmg a plant in Woodlawn. cost-
Jos. M. Hitzel. Prop. Franklin House, stone for the 3-story residence for Mr. ing $100,000.

reported to be taking steps to replace Kord and which is to cost, complete, Frank A. Dudley, Attorney, Buffalo,
same with a 5-story hotel. $300,000. N. Y., reported interested in company

„ , ; „^ ... . , . ,, ^ ^ ^ which intends erecting a plant here for
Erie, Pa.—Contract for erecting St. Wyandotte, Mich.—Masons reported to the manufacture of cotton goods and to

Andrew R. C. Church awarded to Kirsch- lie considering erecting temple costing cost $500 000
ner Bros., Erie, at $86,000. $50,000.

^ „ „,,,., ,., , . _.
, II, ,^ . » / J »

Cleveland, C—Contract for erecting
Freeport, Pa.—Bids desired until Apr. Chicago, III.—Contract awarded to factory for Elyria Iron & Steel Co. has

9 by Odd Fellows' Bldg. Assoc. (R. H. Raymond Concrete Pile Co., 140 Cedar been awarded to W. I. Thompson & Sons
McGraw, Secy.) for erecting an Odd St., New York, for placing Raymond con- Co. of Cleveland. Ernest McGeorge, Con-
Fellows building, 5th and Cherry Alley, crete piles in foundation of apartment suiting Engr Cleveland

„ . tn- nnn jj*- i » house for Nels Gross, Delaware PI. Wm.
Knoxvliie, Pa.—A $2o,000 addition is to E,.nest Walker, Archt., 38 S. Dearborn Steubenvllle, O,—LaBelle Iron Wks. Co.

be erected to the Presbyterian Church, gt ^nd for placing concrete piles for reported to be contemplating the erection
Geo. H. Schwan, Archt., Pittsburgh. Hardy apartment hou.se at 200 E. Dela- of an addition to the plant costing $1,000,-

PhlladelDhia Pa —Plans being prepared ^^'"<' ^t. Chatten & Hammond, Archts., 000, to include a by-product oven for the

by Wm. Steele & Sons Co., 1600 Arch St., 64 E. Van Buren St. use of coke.

for 5 story reinforced concrete and brick ogs Moines, la,—Masons of Adelphic MIshawaka, Ind.—The enlarging of the
30 X 150 ft. warehouse, to be erected at Lodge reported to be planning erecting a Plant of the MIshawaka Woolen Mfg. Co.
917 Arch St., for Asam Bros. $50,000 lodge building. at a cost of $.500,000 is reported under

,-„„,_*„- Da f-nntrnct for prectine ^^ »,-,,.. „ , , consideration. It is reported that the

fw i^nMrt,*n^Vn^ t'v^ Y M Hebrev^ Asso^^ «,*'^'"?^* '^^"*' .M ont^-Contract awarded plans include a mill partly 4 and partly 2

r^nnrt»Hnwn?ded to FA Fuller 161^
?^'""- ^

^t?""
erectmg Y. M. C. A. Bldg. to stories high, 400x100 ftf and ah ofBcereported awarded to i.. A Kuuer, Ibib Lange Eng. & Constr. Co. at $75,900. building 6 storiesDickson Ave., at about $40,000. Next 3 lowest bids: Olson & Johnson,

"""'"»>

"iiinhi.rv Pa—St Johns Methodist Great Falls, $76,770; Lease & Richards, Sloux City, la.—Reported plana being

Ch^c^h^ii^tenrs^erfc'ting^a $35,000 edifice. |7B,|84; Brayton Eng. Co.. Great Falls.
r^HTr'ni,'T27^'^Th;^i;fbe?.f^V.!" inTe'.5^d"s

Wllklnsburg, Pa.—Lowest bid received „ . , .
erecting at the packing plant; cost $50,000.

for erecting the 1 story and balcony stone .
Bremerton, Wash.—Reported bids de- .. , ... „. , , , , .„ ,

venlered church for the Calvary Luth- sired by Max Umbrecht. Hotel Rector. „St. Louis, Mo.—Bids desired until Apr.

eran Congregation on South Ave ^submit- Seattle, for erecting a 2-story reinforced 23 by o. Wenderoth, Superv. Archt.,

tid by E Z PefterV Wilkinsburg. Cost concrete moving-picture theater for Washington, D. C.. for an ammonia re-

lhn„t unnm ' ", "^ = ^ ^-
=

Osran Amusement Co. to cost $65,000. frigerating machine, etc., In U. S. Post
d.uuui *iu,uuu.

Office, St. Louis.
Baltimore, Md.—Reported contract for ,

Seattle, Wash.-Reported bids desired ,. , „, , tt t.t t- . r,

erfcting apartment house at St. Paul and for erecting a 3-story brick apartment .'^"f*^°Be%. Okla.—H. W. Fairbanks,

26th Sts awarded bv Normandle Apart- house for Mrs. G. Gisling at 16 and John Archt and Engr., Dallas, Tex., is re-

ments Co to West Constr Co , Knicker- Sts. according to plans by R. T. Knipe, ported interested in organizing a com-
iTocker Bldl.; cost $75;600 Otto G. White Bldg.; cost $55,000. P^r/J""" ^'^^ Purpose of erecting a cotton

Simonson, Archt., Maryland Casualty „,PIans completed by R. T. Knipe, White •»'" nere.

Tower. .

Bldg for a 3-story brick apartment rhe Dalles, Ore.—Reported Oregon-
Jos. Evans Sperry, Baltimore, engaged house which Ida M. Erickson will erect Washington R.R. & Navigation Co. (J. R.

to prepare plans for the Y. W. C. A. at Howell and Summit Sts. at a cost of Holman? Ch. Engr., Portland) will erect
building. ».iu,uuu. shops and a roundhouse in this city.

Washington, D. C—Plans prepared by Portland, Ore.—The Failing Estate and owen Sound, Ont.—Reported erection of
Frank G. Pierson. 902 F St. N W., for a Reed College, owners of the building at a municipal elevator costing about $200,-
conventlon hall which the Washington 80 !• ront St., recently destroyed by fire, it OOO is under consideration. Address Bd
Convention Hall Co. intends erecting on is reported, intend erecting on a larger Trade
the site of the old census office building, ^J^'e-„ The burned building cost about
and to cost $250,000. $60,000.

Contract reported awarded to Fuller Mic^ci i AMcmic
Constr. Co.. Washington, for erecting an .,_,„ .., „

lvll&V..tLLAIN tUUS>.
U-story building at 1335 E St. NEW INDUSTRIAL PLANTS. See also "Hydraultc Comtruction and River

Cfl« fl/frt "Pri7mta Ttuiliit*,ne " Improvements."

ere^c?rn«|"rre"mpl^-co'^fin-gT3M00.'""°"°" f/i: Ir^^JJc^ot'S. Ue.u Arranged Geo.rapHUaUy

Florence, S. C—Plans prepared by D. C. Clinton, Mass.—Contract for erecting .Edgestone, Cement, Pipe, Etc.—Brook-
Barnot, Charleston, f'-r the Roman Catho- 1 story brick and reinforced steel 758 x 224 I',"*' 'v?"-~B'2®, desired until 4 P. M.,
lie Church, to cost $30,000. ft. perforating factory for Clinton Wire }^^^\ ^\- ^^ Selectmen for edgestone.

Cloth Co awarded tn Flint RMo> A Portland cement, stoneware pipe, etc.

C^T^^.r:t^^^.^X^^^ Srtr.%..¥I?;n^^r1 cl^st ^u't $^3'o'',f6o.* Cranes-Newport, R. ..-Bids desired
for erecting a 3 story office building, cost- Worcester, Mass.—Morgan Spring Co.,

"""' AP"-. 10 at Bureau Yards and Docks,
ing $30,000. of Greendale, reported to be considering S'^T.^n.-^^o;' ^^S^ «nf,i°?W?-,„^-,i,^-9.?-the erection of a 4-utnrv mil! cr,notr„,.to3 Stanford, Ch.), for Spec. 2147, for two 2H-
Macon, Ga.-General plans for the new brfck manufacturing buTldTne as an addi '»"• 3-motor electric traveling cranes and

union passenger station have been ap- Um, to the nlant hire a movable bridge, delivered and erected
proved by the Georgia R. R. Comn. The " " '^"'"• "^re.

^^ Naval Torpedo Station, Newport.
Macon Terminal Co. must submit to the Brooklyn, N. Y.—M. F. Hamsley will = , » ^ k. »^ . » v^ t-,j j,

Comn. by Sept. 1 complete specifications erect on 40th St. and 2d Ave. a l-story .
Balustrade—New York, N. Y.—Bids de-

for the station. concrete iron foundry. ^""*^? ^'i'^'',;^^'- 1 (/eadvertisement) by
The Shriners propose erecting a $50,- ^.. ., , , „ ,/ „ P.^L'f ^^- '•Ca.hot Ward, Pres.) for fur-

000 temple Chadwick, N. Y.—Reported bids de- nishing material and constructing an
sired by Standard Silk Co. (W. Foster, artificial granite balustrade on top of the

Savannah, Ga.—Plans for 5-story bank Mgr.) for erecting a 2-story and base- present granite copin"g on the newly re-
building for the American Bank & Trust ment 106 x 168 ft. addition to their silk constructed speedway bulkhead wall. Se-
Co. are to be prepared by Alfred C. Bos- mill. curity, $5,000.

orsavannah
''°''''' ^""^ ^'*"- ^^ ^°""^' ^tO^iskany N. Y.-^pntract awarded to Corporation Yard-New York, N. Y.-

Contractfor the 3500 tons of struc- mill 3 |to1-ie^"'9ri uV^t f'Jrr H ^ wTte"r^ S"^^ '^''^^i'''^''
",?'" "^ff' I HY

Ma'-cus M.
tural steel required for the terminal to be ^ I'v 1 IZI Water- Marks, Pres. Boro. Manhattan, for fur-

erected here by the Ocean Steamship Co. ^ *° nishing material and constructing a cor-
reported awarded to Virginia Bridge & Homestead, Pa.—Carnegie Steel Co. in- Poration yard under Manhattan Bridge,
Iron Co., Roanoke, Va tends making improvements to the plant ?,®'^.f®"

Madison and Monroe Sts., Boro,
J. B. Pound, of Chattanooga, Tenn.. in this city, including the erection of a Manhattan. Security, $4,000.

proprietor of Hotel Savannah, is reported steel tie mill, modern office building and Bridge Terminal Work—New York
to be considering the erection of a 10- a large shipping yard. n. y.—An issue of $140,332 corporate
story addition.

^^^ CsLsUe Pa —Additions costing ^^°''^ ^'^^ l^*^" authorized by Bd. Esti-
Tampa, Fia.—H. C. Dorsey is Pres. and $200,000 are to be erected to the plant of S^'t t? P''S".'Je terminal facilities for

H. S. Hazlett, of Birmingham, Ala., Secy, the Grasselli Chemical Co. Manhattan Bridge Three Cent Line on
of a company which intends erecting a .„ „ , ^ ..^ ^ both sides of bridge structure These
theater here costing $60 000 Sparrows Point, Md. — Contract terminal facilities are estimated to cost

awarded to Raymond Concrete Pile Co., $240,000,
Lynn, Mass,—Valladolid Council, Knights 140 Cedar St., New York, for building Boardwalk Atlantic City N J ^W I

'iL9,1\^J"^'if,^^^a^^V:''^,A^°
^^ considering marine railway at the plant of Maryland Risley, City Engr., writes that contracterecting a $100,000 building. Steel Co. f^r constructing boardwalk has been

Mt. Sterling, Ky. Plans being prepared Charlotte, N, C.—Contract for erect- awarded to J. N. IngersoU, of Atlantic
for a Baptist Church costing $40,000. '"e^ a 1 story mill-constructed 128 x 200 ft. I^ity, at $5,900.

mill for Savona Mfg. Co. awarded to _ , „,.. . ,. _ , ,

Cleveland, O.—Contract for placing Fiske, Carter Constr. Co., Charlotte, Tunnel — Pittsburgh, Pa^-Local press
concrete piling for foundation of Union Lockwood. Green & Co., Boston. Mass reports state that County Comrs. will let

Natl Bank Bldg. awarded to Raymond Engrs. Mill is to be equipped with elec- contract in about 30 days for the proposed
Concrete Pile Co., 140 Cedar St., New trie power and machinery for weaving tunnel through the hill to connect Carson
York. Crowell. Lundoff-Little Co.. Gen- towels, napkins, etc. St. and Warrington Ave., from plans of
eral Contractors, Cleveland- Walker & A. D. Neeld. The tunnel to be of the
Weeks, Archts., 1900 Euclid Ave Palmetto, Fla.—Contract wps awarded twin tunnel design and estimated cost is

Reported plans being prepared for B- Mar. 15 for erecting a 40x168 ft. fruit nearly $2,000,000.
story warehou.se which Fisher Bros 1303 packing nlant for the Manatee Fruit Co. _ ^,., , _ . »,>,..
W. ^9th St., will erec? at lakeside Ave -F- D. Waite, Mgr.) to G. A. Miller, of

pi^,°-'pi\ti°burqh'" Pa-"ApphcaUon'""tSand E. 22d St., to cost $150,000. Tampa.
^, _^ , , , , compete'"!'e^ntfance^o-Sch^lllev Park re-

Delaware, O.—Plans for 3 or 4 storv * i*""? ,^"
aTi'- "lit^^^^ reported ccived bv Committee on Competition, 634

brick and concrete oS'x 100 ft. wa?ehoSse ^^j^h'^^'b;" Carbo'? L^estoSe' c2 """foV
Oliver Bldg. until Apr 10. Open to' en,

to be erected for the V T Hills Co to be ™"^".' "J
."-"^roon jjimestone co for g neers, architects and andscape arohi-

v^'irTii'e^i.i^^d-
R po^-" Hip?odi°o,^i irrhe"^a'ur/r;-?is'=i't"^H?i^vi^re^,;r^rn^.i!^s

^-*- !-''='-' '^«°' ^^''o--^ »"«•
131C1K.. i^ieveiana. machines for making pulverized limestone Broken Stone—DIckerson, Md.—BidsNew Philadelphia, O.—Contract for for agricultural use. Cost approximately desired until Apr. 5 by Commissioners,
erecting the 3-story brick and fireproof $40,000. D. C. (Oliver P. Newman, Chmn.), for
Masonic Temple awarded to John Nagely Reported Decatur Car Wheel Co. (Chas furnishing and delivering broken stone
Lumber Co., of New Philadelphia. C. Esdale, Mgr.) intends erecting a frog and for quarrying and crushing trap rock

Brazil, Ind,—The Vandalia Ry Co (F ^"^ switch plant costing $200,000. at the District Quarry, DIckerson, Md.
T. Hatch, Ch. Engr., St. Louis, Mo.) It is

J^non"''
'"*®"''* erecting a depot to cost Parkway Work—Boston Mass.—Following are 4 lowest bids opened Mar. 22 by

*
i; Metropolitan Park Comn. (Wm. B. De Las Casas. Chmn.) for building to subgrade
Ft, Wayne, ind.—Plans completed for a Furnace Brook Parkway, from Quincy Shore Reservation to Hancock St., Quincy: (a)

synagogue and school which the Shara John Cashman & Sons Co., 247 Atlantic Ave., Boston; (b) Perini Con. Co.; (c) Jas. H.
Zedek congregation will erect at a cost of Fannon; (d) Rowe Contr. Co.
*25,00n. (a) (b) (c) (d)

Indianapolis. Ind.—Contract awarded -"O.OOO cu. yds. earth grading $0.23 $0.37 $0.30 $0.30
to Bedford Stone & Constr. Co., Indlanap- 100,000 cu. yds. filling material 43 .41 .51 .47
olis. for erecting a 6-storv terra cotta and 15 M ft. 2-in. spruce plank 40 .40 .40 .40
brick hotel at Ma.ssachusetts Ave. and .5,000 sq. yds. riprap paving 2.15 2.12 1.25 2.25'

Alabama St. for Hugh McK. Landon.
Cost $200,000, Totals $63,700 $67,000 $69,650 $70,850

ifltenu marked thus give the names of parties awarded contracts.
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WIr*. WIr* Rop* CUp«. Etc—Memohls,
TwHW—Bids dcairad uattl Apr. 10 by MaJ.
E. U. MarktauB. Can* Knsre.. C. S. A..
MlwlMlWl RJTer Coma.. Cuatorn Uouac,
Memphrti, Teniu for fumlahins and dallv-
•rias about 7S.0M Iba. calranlsad wira.
aWoOB brtiaaa wire, wtra rope clipa. ate;
alio aaiaa tlaM and pboa separata bids
tor fttiniaklas and daUvarinc a.tM lbs.

nila-balt ropa. botb proposals ad-
IB KnsinaarliiK ~

C—wt for Oam Work—(.ouisville, Ky.
—Btda dartrad until Apr. 1> by MaJ. J. C.
Oakai. Oorpe Knciv.. r. S. A.. l^uUvllle.
(or fwUfcliia and delivarlns Amertcan
Portlaad ecaant for Dam U. Obio River,
advartiaod la riialasoilm Record.

CaiMnt—Aaktafeula. O.—BMa desired

oatU Mmr. 11 at ofllee of Ugbthouse In-

apaeMr. BufEalo, for tamtshlns approzl-
^atair 14M bbL Portland cament. SUU yd.

brakaa Bnootona and M* yd. sand. daUv-
arad at Ashtabula Harbor, O.

Pump—Clavaland. O.—The Bd. of Con-
trol baa Totcd to let contract (or an ad-
dltlooal electrical pump for muidclpal
Ug^tlaf plaat as recommended by F. w.
Baltera. bomr. of Lisht and Heat.

Dock and Convenience Station—De-
troit. Mich.—In the annual budget the

aum of tOMO was allowed the Park
Dept. (or a new dock at (oot of West
Grand Boula.: also JIO.OOO for a con-
venience station In Capitol Park.

Transmlasloa To*»«ra—Saginaw. Mlch.--

Blds desired by the Kaatern Hichlgan
Power Co.. In care of Fargo Eng. Co..

Commonwealth Bid.. Jackaon. until Apr.

I. (or concrete and round piling founda-
tlona (or two bish steel transmission river

CTOSSlns towers at Bristol St., Saginaw,
loquirins TO-M ft. piles and 4ia cu. yds.

of eonerote. Plana and speciflcatlons sent

oa reqaasL

Platforms In Tunnel—Chicago, <"•—

Bida deaired until 11 A. M.. Mar. I», by

U. E. McCJann. Comr. Pub. Wka.. to (ur-

nUh (abricate paint and deliver aU struc-

tural steel and iron work (or working
plat(orms and door In ShafU J. K and M
o( the Chicago Ave. Pumping Station

Tunnel System.

Steel Ralls—Chicago, III.—Bids desired

until 11 A. M . Mar. ». by L. E. McGann.
Comr. Pub. Wks.. for furnishing and de-

Uvertna approximately »».700 Un. (t. steel

ralla at poinu along Wilson Ave.

*C«ment — Elkhorn. Wis. — Contrict
awarded Mar. JJ (or furnishing 7100 bbls.

Ftattand cement to Barker Uimber Co., o(

Deiavan. at tl.71 per bbl. delivered. H. J.

Peters. Co. Highway Comr.

Cement—Seattle. Wash.—All bids opened
Mar. 1 by Port Seattle Comrs. <0. E.

nSSisbm Secy.) (or fu-nl»hlng 20.000

bUs. I^irUaod cement have been rejected.

and It win be purchased in oi>en market.

^Boilers snd Pump—Portland, Ore.—
Contract reported awarded by Port of

Portland Comn. to the Ballln y> ater Tube
Boiler Co. (or I boilers (or new dredge

Columbia at tM.STS (bids opened Mar. 11).

atssl. Iron, Etc—Psnams.—Bids de-

slrwl tJntU Apr. 7 by MaJ. F. C. Boggs
Corps Encrs.. V. 8. A.. Oenl. Purchasing
OO^ Plnama Canal. Washington, for

CJr. »0«, steel, iron, steel and Iron pipe.

pips ftttlnga. sheet braas. sheet and bar

ooppor, braas tublns, etc.

Illds
Cluae.

Apr. It.

Apr. 14.

Apr. IS.

Apr. Ifc

.\pr. 15.

Apr. 1!>.

\pr. U.

Apr. 20.

Apr. 21.

Apr. 21.

May 5

See Eng.
Kcconl.

Laying Pipe, Uiramle.
Wyo
Water Wks., Barker,
N. y
Adv. Mar. 27.

Wella. Winona. Minn....
Adv. Mar. 13.

Syatem, East New Mar-
ket, ild
Adv. Mar. 27.

Water Works. Morning
Sun. la •

Water Works Material,
Jerferson, Ga

Mains. Clevebind Heights.
O
C -I. Pipe, Sacramento,
Cat
Adv. Mar. 27.

Pump. Sta. Equip., Dur-
ham, N. C
Adv. Mar. 27.

Water Wks. Improv.,
Durham, N. C
Adv. .Mar. 27.

Centrifugal Pump, Kan-
sas City, Mo
Adv. Mar. 20, 27.

Mar. 27

Mar. 27

Mar. 13

Mar. 27

Mar. 27

Mar. to

Mar. 27

Mar. 27

Mar. 27

Mar. 27

Mar. 20

SEWERAGE AND SEWAGE
DISPOSAL.

Mar. 2S. Attica, Ind Mar. 20

Adv. .Mar. 20.

Mar. 30. Butte, Mont Mar. 27

Mar. 30. Bcdiord, Ind Mar. 27

Adv. Mar. 27.

Mar. 20. Toronto. Ont Mar. 2

1

Mar. 31. Enumcluw, Wash. Mar. IS

itlar. 31. liidianupulis, ind Mar. 20

Mar. 31. Rochester, N. Y Mar. 27

.Mar. 31. Long Island City, N. Y... Mar. 27

Mar. 31. OrinncU. la Mar. 27

Apr. I.Flint, Mich Mar. 13

Apr. 1. Ma.vwood, 111 Mar. 20

Apr. 2. York. Pa Mar. 20
Adv. .Mar. 20, 27.

Apr. 3. BulTalo. N. Y Mar. 27

Apr. 6. Bialnerd. Minn Mar. 13

Apr. 5. Connellsville. Pa War. 27

Apr. 6. Cedar Rapids, la Mar. 27

Apr. 5. Roundup, Mont Mar. 27

Apr. 6. Oaklyn, N. J Mar. 27

Adv. .Mar. 27.

Apr. «. Oshiiosh, Wis Mar. 27

Apr. 6. Alliance. O Mar. 20

Apr. 7. Fitchburg, Mass Mar. 20
Adv. Mar. 20, 27.

Apr. 7. Postville. la Mar. 27

Apr. ». Salem. O Mar. 20

Apr. 9. Salem. O Mar. 27

Apr. 10. Ravena, N. Y Mar. 27
Adv. .Mar. 27.

Apr. 12. San Antonio, Tex Mar. 27

Apr. 14. Baltimrre, Md Mar. 27
Adv. Mar. 27.

Apr. 15. State Center, la Mar. 27

Apr. 16. Janesviile, Wis Mar. 27

Apr. 17. Ahnville. Pa Mar. 27
Adv. Mar. 27.

Apr. 19. JefTersun, Ga Mar. 20
Apr. 19. New Orleans, I.a Mar. 6

Apr. 19. San Antonio, Tex Mar. 27

Apr. 1». Cleveland Heights, O Mar. 27

Apr. 19. Greenville, Pa Mar. 27

Bids
Close.

Mar. 30.

Mar. 30.

Mar. SO.

Mar. 30.

.Mar. 30.

.Mar. 30.

Mar. 30.

Mar. 30.

Mar. 31.

Mar. 31.

Mar. 31.

Mar. 31.

Mar. SI.

Mar. 31.

Mar. 31.

Mar. 31.

Mar. 31.

Mar. 31.

Mar. 31.

Apr. 1.

Apr. 1.

Apr. 1.

Apr. 1.

Apr. 1.

Apr. 1.

Apr. 1.

Apr. 1.

Apr. 1

.

Apr. 1.

Apr. 2.

Apr. 2.

Apr. 2.

Apr. 2.

Apr. 2.

Apr. e.
Apr. 3.

Apr. 3.

Apr. 3.

Apr. 5.

Apr. 5.

Apr. 5.

See Eng.
Record.

Manhattan, Kan Mar. 20

Vinton, la •• ^ar. 20

Neekoosa. Wis Mar- j'

Beverly, Mass. Mar. il

Sand Point, Idalio Xi .,
Eagle Grove, la ^f^' o}
Keokuk, la ^tl' ol
Williamsport. Pa Mar. ^/

. Mar. 20

. Mar. 20

. Mar. 20

U. Mar. 20

Mar. 27
. Mar. 27
. Mar. 27
, Mar. 20
, Mar. 27

BRIDGES.

Proposals

For Proposals Advertised see Psges

42. 43 and 44.

WATERWORKS.

Q^ Record.

"^
"•'Siint''

'"••..
.'r*"."?":'": Mar. 20

Adv. Mar. 20
Mar. l». Valves and HydranU,

Lewlstown. Mont. Mar. 20

Adv. Mar. 20.

Mar. M. Flpe. Flttlnjp, etc.
Wasblnstoo. DTc Mar. 13

Mar. 30. Water Wks. Material,
Union, 8. C Mar. 27

Mar. 30. Meters. Etc., I^ancaster.
Pa. Mar. 27

Mar. 30. Steel (or Reservoir Roof.
Savannah. Ga Mar. 2i

Mar. M. Laying Pipe. Plftaburgh,
p» Mar. 27

Mar. tL Pumping SUtlon. Toledo.
O Mar. 13

Adv Mar. 13.

*pr. 1. Reservoir, Bamesboro, Pa, Mar. 27

Apr. 2. Pumpa. Seattle. Wash... Mar. 13

Apr. 2. Reservoir E x c a v a tlon,

aevcland, O Mar. 27

Apr. 1. InUfce. well. Etc, San-
dusky, O Mar. 20

Adv. Mar. 20. 27.

Apr. 3. Reservoir. Eugene, Ore.. Mar- «7

AOT. 5. Meters. Victoria. B. C. . . .
Mar. 27

Apr 6. Pipe. Bloomtleld, N. J . . . Mar. 27

Apr. t. Pump. Station and Pump,
•^

Lynchburg. Va Mar. 20
Adv. Mar. 20, 27.

Apr. «. Water Works. McCune. ,, . ,
Kan Mar. 13

Apr. 12. Laying Malnn. ficero. 111, Mar. 2,

Ai.r 13. Valves. Toronto. Ont... . Feb. 2«

Adv. Feb. 20 to Mar. «.

Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Aor.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr,
Apr.
Apr.
Apr.
Apr.

Apr.

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.

Cleveland O
Delaware O
Illinois
Newark, N. J
Marion, la
Illinois
Frederickton. N. H . . .

.

Armstrong Corner, N B.
Dubuque la
Illinois
Dubuque. la
Eaton. O
Illinois
Jacksonville, Fla
SomervUle N. J
Marlon, O
Ohio
Illinois
Burford. Ont
San Marcial, N. M
Cleveland O
Redwood City, Cal
Tupelo, Miss
Colusa, Cal. . , ;

Lake Charles La
Ypsllanti N. D
Clearwater, Fla.
Jackson, Mich
New Hampton, la.
Sibley la
Columbus O
VIsalla, Cal
Hanford, Cal '..

Illinois
Benton Harbor. Mich..
Adv. Mar. 27.
PalnlInK Bridges, Jersey
City, N. J

Ft. Payne, Ala
Newport. R. I

Rockport, Mo
Stillwater, Minn
MarysvlUe, Wash
Camden, N. J
Bryan. O
Cleveland, O
Tavares, Fla
Hamilton, O
Leitchfleld, Ky

Mar. 20
Mar. 20
Mar. 20
Mar. 20
Mar. 27
Mar. 27

. Mar. 6
Mar. 13
Mar. 20
Mar. 20
Mar. 27
Mar. 27
Mar. 20
Mar. 27
Mar. 20
Mar. 27
Mar. 27
.Mar. 27
Mar. 27
Mar. 13

. Mar. 20
Mar. 27

. Mar. 27
. Mar. 13
. Mar. 20
. Mar. 20
. Mar. 27
. Mar. 27
. Mar 6

. Mar. 20

. Mar, 20

. Mar. 20

. Mar. 27

. Mar. 27

. Mar. 27

Apr.
Apr. 5.

Apr. 5.

Apr. 5.

Apr. 5.

Apr. 5.

Apr. 5.

Apr. 5

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr. 6.

Apr. 6.

Apr. 6.

Apr. 6.

Apr. 6.

Apr. 6.

Apr, 6,

Apr, 6.

Apr. 6.

Apr. 6.

Apr. 7.

Apr. 7,

Apr. 7,

Apr. 7.

Apr. 7.

Apr. 8
Apr. 8
Apr. 8.

Apr. 9.

Apr. 9.

Apr. 9,

Apr. 10
Apr. 12.

Apr. 12
Apr. 12,

Columbus, O
Belvidere, N. J..
Mount Holly, N.
Aav. Mar. 20.

Bonds, targo, N.
Adv. Mar. 20, 27.

Chicago, 111 ^.il-il
Uubuque, la K^r' 11
Brooklyn, N. Y ^^l' o]
Birmingliam, Ala Mar. 27

Illinois M^rlJ
Baltimore, Md Mar. 2 7

Red Oak, la Mar. ^^

Bioomsburg, Pa Mar. 13

Urbana, O
I'.^l' II

New York. N. Y Mar. 27

Cincinnati, O •

}i^l- nl
Ancona, 111 ^tl'Vi
Newark, N. J JJ"" ll
Petersburg, O Ji"'^' «!
Towson, Md Mar. 2.

Frankfort, Ind Mar. 27

Port Huron. Mich Mar. jl

Ohio Mar. 13

Cincinnati, O Mar. 13

Coiumous, O Mar. 20

Somerviiie, N. J
Rutherford, N. J...

Ohio •••

Chesterfield, N. J..
Phllllpsburg, N. J
Manchester, Conn Mar. 27

Ephrata, Wash Mar. 13

Chehalis, Wash ^^'^- on
Ritzville, Wash Mar. 20

Belllnghara, Wash Mar. ^0
Indiana Mar. 20

Callloi-nla M'ar. 20

Everett, Wash Mar. 27

Newton, N. J ¥,^'^11
Cumberland, Md Mar. 27

Connellsville. Pa Mar. 27

Curtis, Wash Mar. 27

Defiance, O • • • Mar, 27

Pittsburgh, Pa Mar. 27

North Yakima, Wash Mar. 27

Indiana Mar. 27

Jamestown, N, D Mar, 27

Kaukauna, Wis Mar. 27

Si)okane, Wash Mar. 6

Lake Charles, La Mar, 13

Sharon, Pa Mar. 20

Adv. Mar. 20, 27.

Indiana Mar. 20

Marshall, Tex Mar. 27

Oconomowoc, Wis Mar. 27

Potton. Que Mar. 27

Newark, O Mar. 27

Indiana Mar. 27

Paterson, N, J Mar. 27
Bayonne, N. J Mar, 27
Adv, .Mar. 27 (4 Proposals).
Alabama Mar. 13

Gold Hill, Ore Mar. 20
Marinette, Wis Mar. 20
Asphalt Plant, Harris-
burg, Pa Mar. 27
Adv. Mar. 27.

Indiana Mar. 27
Fargo, N, D Mar, 27
Jersey City, N, J Mar. 27
Hoad Graders, Browns-
town, Ind Mar. 27

Cincinnati, O Mar. 20
Mt. Gilead, O Mar. 27
Paris, 111 Mar. 27
Curtis, Wash Mar, 27
Painesvllle, O Mar. 27
Houston, Tex Mar. 27

Mar. 27

Mar. 20
Mar. 27

Mar. 13

Montc'.air, N, J
Adv, Mar, 27,

Apr. 12. Road Oil, Montclair, N, J. Mar. 27
Adv. Mar. 27,

Apr, 14. Prairie du Chien, Wis.
Apr. 14. Albany, N. Y

Adv. Mar. 27.

Apr. 15, Tavares, Fla
Apr, 16, Forest City, la Mar, 20
Apr. 16. Forest City, la Mar. 27
Apr. 19. Alabama Mar. 13
May 1. Kingston Station, Wilkes-

Barre, Pa Mar. 27

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Mar, 29. Dredging, Indiana Har-
bor, Ind Mar. 6
Adv. Mar. 6 to 27.

Mar. 30 Dredging, Providence,
R. 1 Mar. 6

Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 13
Mar. 27
Mar. 27

PAVING AND ROADS.

Mar. 30. Toledo. O Mar. 13
Mar. 30, Greenville, S. C Mar. 20

Adv. Mar. 20.

Mar. 30.

Mar. 30.

Mar. 30.

Mar. 31.

Apr. 2,

Apr, 5.

Apr,
Apr,
Apr.

Apr. 8.

Apr. 10.

Apr. 12

Apr. 12,

Apr. 15.

Apr. 15,

Apr. 19,

Adv. Mar. 6 to 27.
Dykes, South Bend,
Wash
Canals, Shrewsbury, La.
Ditch, Crookston, Minn..
Holmesburg, Pa
Ditch, Le Sueur, Minn. . .

.

Power House, Etc, at
Dam, Pittsburgh, Pa...
Adv. Mar. 13 to 27.
Providence, R. I

Ditch, Bloomfleld, Mo
Irrigation Work Payson
City, Utah
Adv. Mar. 13,

Drainage, Dresden. Tenn,
Drainage. Greenfield, Ont,
Steel Gates for Locks,
Nashville, Tenn
Adv, Mar, 13 to 27,
Bath, N. Y
Adv. Mar. 27. •

DredglnK, BulTalo, N. Y.
Adv. Mar. 20, 27.
Lakewood, O
Toledo. O

Mar. 13
Mar. 20
Mar. 20
Mar. 27
Mar. 20

Mar. 13

Mar. 27
Mar. 20

-Mar. 13

Mar. 20
Mar. 27

Mar. IJ

Mar. 27

Mar. 20

Mar. 27
Mar. 27

Bids See Eng.
Close. Record.

.Apr. 20. Alliance, O Mar. 27

.\pr. 20. Douglas, Wyo Mar. 27

Apr. 20. Dredging, Hartford City,
Ind Mar. 27

Apr. 20. River Improvement, Tif-
fin, O Mar. 27

Apr. 23. Flood Protection Work,
Indianapolis, Ind Mar. 20

PUBLIC BUILDINGS AND
SCHOOLS.

Mar. 30. Detroit, Mich Mar. 6

Mar. 30. Pierre, S. D Mar. 13
Mar. 30. Creston, Neb Mar. 20
Mar. 30. Indianapolis, Ind Mar. 20
Mar. 30. Haitford, Conn Mar. 20
Mar. 30. Hartford, Conn Mar. 27
Mar. 30. Buffalo. N. Y Mar. 27

Mar. 31. Cambridge. O Mar. 13

Mar. 31. Wlckliffe, O Mar. 20

Mar. 31. Rosebank, S. I., N. Y Mar. 27

Apr. 1. Greenville. Miss Mar. 20
Apr. I.Jerome, Pa Mar. 20
Apr. I.Galveston, Tex Mar. 27

Apr. 1. Dannemora, N. Y Mar. 27

Apr. 2. Plainfield, N. J Feb. 27

Adv. Feb. 27 to Mar. 6.

Apr. 2. Tontogany, O -Mar. 13

Apr. 3. Washington, Miss Mar. 20
Apr. 3. Largo, Ind Mar. 27

Apr. 5. Tuba, Ariz Mar. 13

Apr. 5. Ames, la Mar. 13
Apr. 5. Vicksburg, Miss Mar. 20
Apr. 5. Jolinsonburg, Pa Mar. 27
Apr. 6. Live Oak. Fla Feb. 27

Apr. 6. RIdgeland, S. C Mar. 13
Apr. 6. Edinburg, O Mar. 13
Apr. 6. Wilkesboro, N. C Mar. 26
Apr. 6. New Brunswick, N. J.... Mar. 20
Apr. 6. Nashville, Tenn Mar. 20
Apr. 7. Wilmington, Del Mar. 27

Adv. Mar. 27.

Apr. 8. Berlin Center, O Mar. 20

Apr. 10. Newport, R. I Mar. 27

Apr. 10. Havre, Mont Mar. 27
Apr. 12. Cincinnati, O Mar. 13
Apr. 13. Morrall, O Mar. 20
Apr. 13. Industry, N. Y Mar. 20

Adv. Mar. 20 and 27.

Apr. 14. Lowell, O Mar. 27
Apr. 14. Dayton, O Mar. 27
Apr. 15. Chillicothe, O Mar. 27
Apr. 15. Omaha. Neb Mar. 27

Apr. 19. Jacksonville, Fla Mar. 27
Apr. 19. Corpus Christi, Tex Mar. 20
Apr. 20. Portland, Me Mar. 20
Apr. 20. Gloucester, N. J Mar. 27

Adv. Mar. 27.

Apr. 23. Toledo, O Mar. 20
Apr. 28. Ardmore, Okla Mar. 27
June 1. Harrisburg, Pa Mar. 13

PRIVATE BUILDINGS.

Apr. 1. Pittsburgh, Pa Mar. 13

Apr. I.Klamath Falls, Ore Mar. 20

Apr. 5. Kenosha, Wis Mar. 20

Apr. 9. Freeport, Pa Mar. 27

NEW INDUSTRIAL PLANTS.
Apr. 23. St. Louis, Mo Mar. 27

MISCELLANEOUS.
Mar. 29. Coal Handling Apparatus

In Mint, Philadelphia, Pa. .Mar. 6

Adv. Mar. 6, 13.

Mar. 30. Freight Lift, St. Louis,
Mo Mar. 6

Mar. SO. Elevator, Detroit. Mich.. Mar. 6

Mar. 30. Garbage Disposal, Nor-
folk, Va Mar. 13

Mar. 30. Steel Reinforcing Bars,
Etc., Panama Mar. 20

Mar. 30. Civic Ry. Supplies, To-
ronto, Ont Mar. 27

Adv. Mar. 27.

Mar. 31. Sprinkler System for
Freight Shed, Seattle,
Wash Mar. 20

Mar. 31. Cement, Ashtabula, O... Mar. 27

Apr. 1. Garbage Disposal, Wil-
mington, Del Feb. 27

Adv. Feb. 27 to Mar. 27.

.\pr. 1. Balustrade, New York,
N. Y Mar. 27

Apr. 1. Corporation Yard, New
York, N. Y Mar. 27

Apr. 3. Elevator, Pearl City, T. H. Mar. 6

Apr. 3. Garbage Plant, Rock Isl-

and, 111 Mar. 6

Apr. 8. Boat Hulls, Electric Light
Plants, Etc., for Dam,
Pittsburgh, Pa Mar. 6

Adv. Mar. 6 to 27.

Apr. 5. Broken Stone, Dicker-
son, Md Mar. 27

Apr. 6. Wire, Fencing, Etc., Og-
den Utah Mar. 13

Apr. 6. Electric Light Plant Im-
provement, K 1 n s t o n,

N c Mar. 20

Adv. Mar. 20, 27.

Apr. 7. Steel. Iron, Etc., Panama Mar. 27

Apr. 9. El. Rys., Routes 4 and
36, New York, N. Y Mar. 20

Apr. 10. Competition for Entrance
to Schenley Park, Pitts-
burgh, Pa Mar. 2.

Apr. 13. Stone. New Orleans, La. Mar. 20.

Apr. 10. Cranes. Etc., Newport,
R. I.

" Mar. 27

Apr. 10. Manila Bolt Rope, Mem-
phis, Tenn Mar. 2

1

Adv. Mar. 27.

Apr. 10. Galvanized Wire, Wire
Rope, Etc., Memphis,
Tenn Mar. 27

Adv. Mar. 27.

Apr. 19. Cement for Dam Work,
Louisville. Ky Mar. 2.

Adv. Mar. 27.

Apr. 20. El. Ry.. Sect. 2, Route 12,

Brooklyn. N Y Mar. 2.

Adv. Mar. 27.

^llemM marked thus aire the names of parties awarded contracts.



April 3, 1915 ENGINEERING RECORD 97

Adjustable Arc Ruler

To railroad engineers and draftsmen who
have use for curve templates an adjustable

arc ruler exhibited at the National Railway
Appliance Show in Chicago will be of interest.

It consists of a steel bar with a slot in which

a nut at the end of the ruler slides back and
forth to give the proper degree of curvature

to a flexible ruler. The legs of the small steel

triangles noted in the cut are fastened to two

Williams Company buckets and derricks,

W. W. Patterson Company pulley blocks and
Norton ball-bearing jacks, have moved into

new offices at 323 Wells Street.

The Yale & Towne Manufacturing Company,
of New York City, has elected Walter C. Allen
president and general manager. Mr. Allen was
heretofore vice-president and general manager.
After serving for forty-six years as president
Henry R. Towne declined re-election, but re-

mains chairman of the board.

ADJUSTABLE ARC RULER THAT READS THE RADIUS OF A GIVEN CURVE IN INCHES AND THE DEGREE OF
CURVE FOR RAILROAD WORK

strips of metal which slide by each other as

the ruler is opened and closed. The scale is

graduated to read the radius of a given curve
in inches and the degree of curve for railroad

work. Concave curves are formed by sliding

the bar to the upper limit of the end slots.

Separate readings are provided for this set-

ting. The ruler is being marketed by the Wil-

liam S. Weston Company, Chicago.

Balanced Pump, on Rollers, Produces

no Vibrations

A demonstration of the perfection of balance

of a Luitweiler horizontal, double-acting cam-
driven triplex pumping engine was made re-

cently by operating the machine at 105 r. p. m.
while supported on a pair of polished steel

rollers against one of which an egg was held,

as shown in the accompanying photograph.
The egg was not crushed during the test. At
the same time, in order to prove that the ma-
chine did not produce any appreciable vibra-

tion, a 20-penny nail was balanced on the

casing, and maintained its upright position.

The balance of this type of pump is secured
through three symmetrical cams mounted on
a shaft 120 deg. apart, and a constant volu-

metric water movement and pressure are ob-

tained. The result, it is claimed, is a floating

shaft with equal pressure at opposite sides

which negatives the pressure upon the shaft
and relieves the bearings of the usual friction

found in pumps where the thrust is in one
direction only on the bearings.

It is the intention of the Luitweiler Pumping
Engine Company, of Rochester, N. Y., to locate

factories for the building of pumps, which in-

clude large steam pumping units for municipal
work, at other points in the United States and

. Canada, rather than one large factory at one
point. This is to effect a saving in freight

rates and to facilitate supplying pumps for
shipments to foreign countries as well.

Business Notes

The C. H. & E. Manufacturing Company, of

Milwaukee has moved into its new plant at

380 Clinton Street.

The Charles T. Topping Machinery Company,
dealing in mine, quarry and contractors' equip-
ment, of Pittsburgh, Pa., has moved its offices

to the Oliver Building.

The Sullivan Machinery Company, of Chi-
cago, states that following May 1 its Denver
office will be located in the Equitable Building,
with George W. Blackinton manager.

R. H. Hyland & Company, of Chicago, local

agent.s for Insley concrete handling and dis-

tributing equipment. Eureka mixers, the G. H.

A. P. Robinson, formerly vice-president and
chief engineer for the W. E. Austin Machinery
Company, of Atlanta, Ga., has become asso-

ciated with the Insley Manufacturing Com-
pany, engineers and manufacturers of

Indianapolis, Ind., in the capacity of manager
of sales. Mr. Robinson was graduated from
Princeton University in 1903, and worked, for

a time, on the surveying parties of the Penn-
sylvania Railroad Company. In 1904 he be-

came a member of the firm of Cadwalader &
Robinson, of Pittsburgh, and spent four years
in this connection, doing a general engineering
and contracting business. In 1909 he entered
the service of the company from which he has
lately severed his connection in the capacity
of engineer and salesman.

Trade Publications
The following companies have recently is-

sued trade publications:

Gray-AIdrich Company, Boston. Leaflet giv-

ing specification and price list for gasoline-

driven diaphragm pumps for contractors' use.

S. E. Parker, 1800 N. Francisco Avenue, Chi-

cago. Catalog, 5x7 in., 20 pages, illustrated.

Describes hand-power derricks of 1000 to

4000 lb. capacity, hoist equipment for concrete

towers, friction hoists and material elevators.

Marion Steam Shovel Company, Marion,

Ohio, Catalog, 5^4 x 8 in., 30 pages, illustrated.

Describes the Marion shovel for handling clay

and shale.

Chain Belt Company, Milwaukee. Catalog

60, 7% X 9% in., 64 pages, illustrated. Con-

crete mixers and pavers. Specifications and
drawings are included.

New Jersey Meter Company, Plainfield,

N. J. Folder, 5x7 in., illustrated. Describes

new meter used to measure the quantity of air

consumed by pneumatic tools in operation.

Asbestos Protected Metal Company, Pitts-

burgh. Catalog, 8V4, X 11 in., 64 pages, illus-

trated. Examples of APM roofing and siding

applications to all sorts of structures through-

out the country.

Angier-Mills, Ashland, Mass. Leaflet de-

scribing "Rubberglass," a translucent wire

fabric covering for windows. It is claimed to

be cheaper than glass, waterproof, durable

and unbreakable.

Milwaukee Concrete Mixer Company, Mil-

waukee. Catalog, 7% X 10 in., 74 pages, illus-

trated with halftones and drawings. The Mil-

waukee mixer equipped with steam and motor
power for general contracting and paving*

work.

The Gregg Company, 80 Wall Street, New
York. Booklet, 3% x 6 in., illustrated. In-

dustrial railway equipment for standard and
narrow gage, including portable track,

switches, frogs and crossings, turntables and
side-dump cars.

Sullivan Machinery Company, Chicago.

Bulletin 65-C, 6x9 in., 36 pages, illustrated.

Diamond core drills and equipment and numer-
ous tables of estimates and prices for a variety

of types. Bulletin 71-A, 6x9 in., 32 pages,

illustrated. Air-lift pumping and its efficiency

with data relative to pipe, air compression and
piston displacement.

C. W. Hunt Company, West New Brighton,

N. Y. Catalog 102, 4x6% in., 112

pages, illustrated. Coal-handling machinery,
hoists, conveyors, industrial railways, electric

locomotives, electric and steam hoists, manila
rope, etc. Illustrations of various plants,

showing applications of this machinery, are

given on the last pages of the book. Catalog
083, 6% X 9 '4 in., 18 pages, illustrated. Elec-

tric hoist winches and capstans. Catalog 11-5,

6% X 9% in., 80 pages, illustrated. Industrial

railways and equipment in detailed form.

AN EGG AND A 20-PENNY NAIL DEMONSTRATED THE PERFECT BALANCE OF THIS PUMP



New Construction Activities
It appears that shipments of steel during the

last month will about equal current March
orders. The total output of the industry all

over the country has increased during March
until it has now reached about 70 per cent of
ingot capacity. Shipments during the month
are expected to average 58,000 tons a day. In
addition to the fair condition of the steel in-

dustry, several large building projects came
up last week, and press reports state that the
L^igfa Valley Railroad has been receiving
bids for the $5,000,000 terminal project at
Buffalo noted in the issue of Jan. 23.

Buildings

A contract has been let for constructing a
ISOC.OOO cotton plant at LaGrange, Ga. A
$250,000 office building has been contracted for
at Seattle, and contracts for the Free Academy
building at Utica, New York, toUl $325,000.
It is reported that bids are desired at McKees-
port. Pa., for a $200,000 high school, and at
Oakland, Cal., for a $300,000 factory. It is

said that the city commissioners of Jersey City,
N. J., are about to ask bids on building work
touting $1,000,000. Plans have been prepared
by a Philadelphia architect for a $1,500,000
hospiul plant at that city. Detoiled plans have
been ordered for the $3,000,000 city hall and
court house at Pittsburgh, and it is expected
that construction will begin this year. The Gov-
ernor of Washington has signed a bill appro-
priating $1,500,000 for the completion of build-
ings at Olympia. The Board of Health of De-
troit has approved plans for a $400,000 hospi-
tal, and plans have been prepared for a $500,-
000 theater in Boston.

Bridges and Pavements

The Great Northern Railway is preparing
plans for a $300,000 bridge over the Columbia
River at Malaga, Wash. It is reported that

bids for two of the large reinforced concrete

bridges to be built at Seattle will be received

about May 15. The construction of a $120,000

bridge near Martinez, Cal., has been au-

thorized.

A $90,000 paving contract has been awarded
at Fairmont, W. Va. Pekin, 111., has awarded
a $44,000 street improvement contract. A
$40,000 section of the Columbia highway in

Oregon has been awarded. Road contracts

totaling $60,000 were awarded at Redwood
City, Cal., and other contracts on bids opened
March 15 are pending. Bids will be received

April 20 for resurfacing 47 miles of New York
State highways. Bids are desired on paving
work in Long Island City and on State high-

way work in Maryland. Bids are desired on
128,000 sq. yd. of paving in Beloit, Wis., and
on more than 30 mi. of paving and road work
at Jacksonville, Fla.

Waterworks and Sewers

Contracts awarded on the new filtration

plant at Cleveland total $370,000. Billings,

Mont., has awarded contracts for waterworks
improvements which total $143,000. It is re-

ported from Saanich, B. C, that a $142,000
contract for pipe and special castings has been
closed. Bids are desired for a settling basin

and filter plant at Chillicothe, Mo. The De-
partment of Public Works at Milwaukee has
advertised bids for the construction of a $200,-

000 intake tunnel. The bill authorizing the

city of Hartford to issue $2,000,000 additional
water supply bonds for completing the Nepaug
system has passed the Connecticut State
Senate. Plans have been completed for a
waterworks system at Zanesville, Ohio, which
will cost $248,000. The bill which allows
Watervliet to issue $625,000 bonds for a new
water supply has been signed by the Governor
of New York.

A sewer contract for $79,000 has been

awarded at Cleveland, and another for $41,000

at Kent, Ohio. Bids are desired in Brooklyn

on a sewer contract for which $120,000 se-

curity will be required. Bids are desired on

a sewerage system and disposal plant to cost

$100,000 at Port Chester, N. Y. Clinton,

N. C, and Madison, Wis., desire bids on 5%
mi. and 15 mi. respectively of sewer construc-

tion. Ordinances appropriating $1,000,000 for

sewer construction in Boston have passed a

second reading in the city council. Plans have
been prepared for a $300,000 sewer at Salt

Lake City, Utah.

Miscellaneous

It is reported that the El Paso & South-
western Railroad will build a $1,000,000 line in

Arizona. It is reported that $4,000,000 will be
spent during the next three years on grade
separation at Indianapolis. The incorporation
of a company to build a 60 mi. road from
North Augusta to Greenwood, S. C, is re-

ported. A $55,000 beach protection contract
has been awarded at Cape May, N. J. Los
Angeles has contracted for harbor improve-
ments which will cost $130,000. A contract
has been awarded for a ball park which will
cost $85,000 in Harrison, N. J. Bids are de-
sired on April 20 for the $150,000 sea wall to
be constructed at Seattle. It is reported from
Rochester, N. Y., that new bids will soon be
called for on river improvement work which
will cost $284,000. It is reported that bids are
desired on drainage work at Union City, Tenn.,
involving 1,500,000 cu. yd. of levee construc-
tion. According to reports from Valdosta,
Ga., the South Georgia Power Company, re-
cently incorporated with a capital of $2,500,-
000, is preparing plans for the construction of
a hydroelectric plant 4 mi. outside the city to
supply power to the city and its vicinity.

WATERWORKS.
turns Arrangtd Ctogrmpkicalty

Bo«ton, Mas*.—Bids reported desired
until Apr. 1, Dept. Pub. Wk«.. Boston (L.
K. Rourke, Comr.). for constructing a
tower of Quincy sranlte around steel
water tower on Mt. Bellevue St.. West
Roxburjr. Dexter Brackett. Ehisr., 1 Ash-
borton PL, Beaton.

Cambrldga, Maas.—Geo. A. Johnson of
New York baa bean encased to prepare
plans and supervise construction of a ni-
tration plant, to cost t2S0.00O to 1300.000.

Dartmouth, Maaa.—^At a recent townmaatlng It was voted to appropriate
fM.^O* for water works.

Middlabere, Mass.—Bids desired until
Apr. • (extension of date from Apr. 1>
for a MW.OOO-KaL concrete tank, supported
on concrete tower, about 110 ft. from
0«lind to bottom of tank: cost about tZS,-
QM. Engineer G. A. Sampaon. 14 Beacon
St., Boston.

Prev<d«nc«, R. i.—Accordinic to reporU
recently submitted t>y experts employed
by City, the creation of an Increased
water supply by eonslruction of storage
r«aenroir at Kent and building a gravity
viaduct from the reservoir ro Sorkano-
satt. as recommended by City Council
Water Supply Com., la unanimously ad-
vocated as the beat Kolutlon of the city's
water problem. The estimates range
from tt.000.000 to til. 424.640.

Warwick. R. I.—O. Perry Sarle. of
Providence, stated to have completed
report on proposed construction of water
worka and estimates cost of a plant at
NooM Neck River, at $388,M8 or at War-
wick Pood at tlSl.M«.

New Britain, Conn.—Wm. H. Hall. City
Engr., writes preliminary work will be
started Apr. 1 on proposed Upper Bur-
lington supply.

Hartford, Conn.—State Senate has
pasaed bill permitting the city to Issue
12.000,000 additional water supply bonds
This bond Issue which is to furnish funds
for use on the Nepeug system.

Blnghamton. N. Y.—Bids desired until
May 15 by Bd. Water Comrs. (John D.
Davidson. Secy.) for a horizontal cross
compound high duty crank and flywheel
pumping engine of 10.000.000 gals, daily
capacity. advertised in Rnglneering
Record.

Buffalo, N. Y.—Henry t.. Lyonii, Deputy
Water Comr., writes that work of con-
struction at the Porter Ave. pumping sta-
tion lias been going on for } or 4 years.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-
neering and Building Supplies

The lx)nd issue of $25,000 recently re-
ported is one of the series, and will prob-
ably be the final one.

Gates, N. Y.—Bids will be received by
the Water Comrs. In April for water
works to cost about 130,000. H. C. Kitt-
redge, Engr., German Insurance Bldg.,
Rochester.

Hilton, N. Y.—Village True, have
authorized H. C. Klttredge, German In-
surance Bldg.. Rochester, to prepare
plans for water system. Bids to be re-
ceived about June 1 for construction.

Le Roy, N. Y.—The proposed work con-
templated in connection with $105,000 bond
Issue recently voted will include an
earthen dam 500 ft. long, 32 ft. high, 25.000
ft. 14-ln. wood pipe of 1%-ln. flr lumber
and a 700.000-gal. pressure filter plant.
Engineer, J. P. Wells. Exchange PI. Bldg.,
Rochester. C. A. Chapman. Village Clk.

Watervliet, N. v.—The Governor ha«
siftned the Sage-Baxter bill Increasing
from $497,000 to $625,000 the amount of
bonds which Watervliet may Issue for
construction of its water works.

Burlington, N. J.—Common Council has
authorized plann prepared for installation
of a new pumping system at city water
works station.

Camden, N. J.—Finance Com, of Coun-
cil has recommended bond Issue of $50 -
000 for construction of an auxiliary water
station at Delalr.

Clinton. N. J.—Bids desired until Apr.
9 by Bd. Managers New Jersey State Re-
formatory for Women. Clinton, for exten-
sion of water line systems.

East Orange, N. J.—Bids reported de-
sired until Apr, 12 by A. A. Refmer Sccv
Water Comrs.. for centrifugal pumps and
<-ondensers.

^Itrms marheil lliut niiia th» My,

Pennsylvania—FoHowinK permits have
been issued by Dept. of Health at Harris-
burg (Dr. Saml. G. Dixon, Comr.):
Wampum—Approval of source of supply

from drilled well and pumping equipment.
Ohio Valley Water Co., Bellevue—Cross-

ing under Oliio River.
Hellertown—Additional sources of sup-

ply and gravity main,
Wllllamsport Water Co,—Improvements

to well supplies and new pumping equip-
ment.
Conemaugh & Franklin Water Co.Conemaugh—Approval of storage reser-

voir and disinfection apparatus.
Philadelphia — Express and loop main

extensions to distributing system in com-
mercial district,

RIdgeway, Pa.—BorouKh Council report-
ed to have decided to double capacity of
nitration plant, at cost of $11,000,

Kensington, Md.—Tlie Mayor and
Council are reported to have rejected all
bids received Feb. 20 for construction of
water works and sewer system, and for
purchase of bonds, and will receive new
bids,

Clinton, N.C.—Bids desired until April
27 by H. A, James, Town Clk., for $23,000water and sewerage bonds.

Southport, N. C—Bids desired by Henry
P. O. Hagen, City Engr., about Apr, 12
for construction of water work to In-
clude 2 motor drive 500 gal, pump. 100 000
gal, trestle and tank, 100,000 gal rein-
forced reservoir, 5 miles mains, liydranta
and valves, fittings, deep well, compressed
air system; coat $24,000. Engineers, J BMcCrary Co,, Atlanta, Ga. '

Decatur, Ga.—Citizens voted Mar. 20 to
issue $7,000 bonds for water works Im-
provements and $18,000 for sewer work,

of $20,000 reported sold to be used forwater worka and sower extensions.

Royston, Ga.—Citizens reported to
have voted $15,000 bonds for water works
and sewer system.

Vivian, La,—Bids desired until Apr. 10
by Mayor and Town Council for furnish-
ing material and constructing a system
of water works, also same time and
place separate hids for $35,000 water
works bonds, J. D. Houston, Town Clk.

Barberton, O,—Bids desired until .^pr.
5 by Geo. M. Korns, City Aud,. for $17,500
bonds, for enlarging water works.

Belleville, O,—Glen Shaffer, City Clk.,
writes bids desired until Apr. 15 for pur-
chase of $25,000 bonds for construction of
water works, from plans of Smith & Bou-
lay, Toledo.

Canton, O.—It is reported that a bond
Issue of $47,000 will be required for water
main extension,

Cincinnati, O.—Bids desired until Apr.
8 by Philip Fosdlck, Dir. Pub. Service,
for constructing a horizontal turbine
water wheel for filtration plant. Cali-

fornia, O., also same time and place sepa-
rate bids for laying c. 1, pipe, special
castings, and valves and other miscel-
laneous work tor the Water Distribution
System, for 36-ln, loop main In St, Jo-
seph Foundling Asylum property, Ten-
nessee and RIdgeway Aves,

-^Cleveland. O.—Contracts have been
awarded by Bd. of Control Mar. 19 as fol-

lows: To Masters & Mullen Constr. Co..

for superstructure for coagulent house
and other mi.scellaneoua work for the divi-
sion of water, at $38,905; to Walsh Constr,
Co., Davenport, la., for construction of
the filtered water reservoir at Division
Ave., filtration plan (bids opened Mar, 17)

at $272,636; to Rensselaer Valve Co., Troy,
N. T,, for all the valves under Schedule
A and for one 4S-in. gate-valve under
Schedule B (bids opened Mar, 12) at $41,-

676; and to Pratt & Cady Co., Haitford,
Conn., for all valves under Schedule B.
with exception of one 48-in. gate-valve
(bids opened Mar. 12) at $17,201.
Bids desired until Apr, 8 by A. R,

Callow, Comr. Purchases and Supplies,
for structural steel concrete form for
West Side Tunnel, Dept. Pub. I'tilities.

Div, of Water.

Monroevllle, O,—The Bd. of Pub. Af-
fairs contemplate Installation of a filtra-

tion plant.

Port Clinton, O.—Bids reported desired
until Apr. 12 by Wm. H. Williamson, Vil-
lage Clk., for $10,000 bonds issued for the
purpose of rebuilding pumps at water
works pumping station.
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Zanesville, O.—Plans and specifications
for the proposed well system of water
for city, reported completed by W. J.

Sherman Co.. of Toledo, estimated to cost
^248, 118. The plans call for brick and
concrete housings for 16 new wells and 4

old ones, a covered concrete and brick
collecting reservoir with a capacity of
1,000,000 gals, provided with sluice gates
and patent check valves. Specifications
also call for a line of flood walls.

Detroit, Mich.—The Bd. of Water
Comrs. is arranging to install a set of
screen chambers on intake lines to the
£umping station from plans of Theo. A.
leisen. General Supt. for Bd. ; approxi-

mate cost $20,000.

Joliet, III.—City Council has adopted
ordinance for a new water main system
to cost $51,167.

Montlcello, III.—An election will soon
be held to vote $10,000 bonds for water-
works improvements, to include a 10-in.

well and two new direct pressure pumps.

Peoria Heights, III.—Bids desired until
Apr. 19 by Bd. Local Improv. for con-
structing a system of water works, in-

cluding 85,085 lin. ft. c. i. pipe with
specials, 98 hydrants, 69 valves and 69
valve boxes, 2 centrifugal pumps directly
connected to motors and electric controls
of same, constructing a pumping station,
steel tower and 50,000 gal. tank. Chas.
H. Dunn, Engr., Arcade Bldg., Peoria.
E. J. Brayton, Village Clk.

Belolt, Wis.—The Wisconsin Comn. is

reported to have authorized Beloit Water,
Gas & Electric Co., to issue $100,000
bonds for extensions and improvements
to system.

Menomonee Falls, Wis.—G. R. Bascom.
of the University of Wisconsin, at Madi-
son, is making a preliminary report on
water works.

Milwaukee, Wis.—Bids desired until
Apr. 19 by Fred G. Simmons, Comr. Pub.
Wks., for constructing Shore Tunnel and
all shafts of the Linwood Ave. intake on
Western shore of Lake Michigan, adver-
tised in Engineering Record.

Davenport, la.—Bids desired until Apr.
( by Bd. Pub. Wks. (J. W. Crowley,
Oomr.) for furnishing material and con-
structing sewers and water services in
this city.

Marcus, la.—Floyd Barnes, City Clk.,
writes bids are desired until Apr. 15 for
the purchase of bonds, to be used for con-
structing water works. Engineer not yet
engaged.

Newfton, la.—Bids reported desired un-
til Apr. 5 by O. B. Kipp. City Clk., for
improvements to the water works.

Duluth, Minn.—The City Council has
ordered construction of a 1,000,000-gal.
•concrete reservoir. Estimated cost $14,000.
D. A. Reed, Mgr.
-JtContract awarded by Water and Light

Dept. Mar. 16, for c.-i. pipe to the U. S.
Cast Iron Pipe & Fdry. Co, at $28,377.

Virginia, Minn.—Within the next 2

months the Water & Light Dept. expect
to puiThase two 2000 gals, per minute
motor-driven turbine pumps directly con-
nected to 100 hp motors; also material
for erection of 2 miles of 3-phase 2300-volt
transmision line. C. T. Harding, Supt.

Pratt, Kan.—M. P. Jones, City Clk.,
writes that it is proposed to extend and
•enlarge the water system at a cost of $20,-
OOO and do the work under supervision of
Frank Haskins, Water Supt. E. T. Archer
& Co., Consulting Engrs., New England
Bldg., Kansas City, Mo.

Fordyce, Neb.—Bids desired by L. S.
Wise, Village Clk., until Apr. 20 for con-
structing water works. Engineer, J. D.
Clair Smith, of Hartington.

Omaha, Neb.—Bids reported desired
until Apr. 7 by Bd. Metropolitan Water
Dist. (R. B. Howell, Mgr.), for work in
connection with the proposed dyke to be
constructed on east bank of Missouri
River 5 miles above pumping station at
Florence, sinking approximatel.v 12 50-
ft. piles to a depth of from 30 to 40 ft.

below bed of river, and 15 60-ft. piles to
a depth of 40 ft., also driving 20 lin. ft.

ateel sheet piling 30 ft. long, below bot-
tom of a trench to be excavated in the
river bank T> ft. deep.

Casselton, N. D.—L. K. Correll. City
Aud., writes nothing definite yet done for
constructing water works or sewer system.
Xow making test of wells for water works.

Judith Gap, Mont.—An election will
soon be held to vote on issuing $10,000
bonds for water works and $6,000 for a
sewer system.

Billings, Mont.—Bids were opened as
follows. Mar. 17. for furnishing material
and improving city water works s.vstem
from plans of Burns & McDoimell, of
Kansas City, Mo.;
Filters, awarded to Pittsburgh Filter

Mfg. Co, Pittsburgh, Pa., at $31,500.
Other bids; Frank Savaresy, Billings. $35,-
000; Kennicott Co., Chicago, Til., $29,711:
Norwood Eng. Co., Florence, Mass.. $40.-
250; Roberts Mfg. Co., Darby, Pa., $31,500.

Pump and motor, awarded to Hanlon-
Okes. .moux City, for Worthington pump,
Jl,950.
•General construction — Four lowest

bids: Gordon & Taylor Contr. Co.. Denver.
Colo., $34,710 fawarded contract); Frank

Savaresy, Billings, $37,526; Intermountain
Constr, Co., Tecumseh, Neb., $38,009;
Hanlon-Okes, Sioux City, la., $40,520.
Unit price of Gordon-Taylor, success-

ful bid on general construction.
3.750 ft. 4-in. c.-i. pipe, furnish and
lay $0.58

12,210 ft. 6-in. c.-i. pipe, furnish and
lay 83

5,340 ft. 8-in. c.-i. pipe, furnish and
lay 1.18

9,440 ft. 10-in. c.-i. pipe, furnish and
lay 1.41

760 ft. 4-in. c.-i. pipe, take up and
relay 20

9,170 ft. 4-in. wood pipe, replace 01
760 ft. 6-ln. wood pipe, replace 02
2,350 ft. 8-in. Kalameln pipe, replace .01
5 two-way hydts., furnish and set. . . 33.00
30 steamer hydts., furnish and set.. 37.00
5 4-in. valves, furnish and set 14.00
18 6-in. valves, furnish and set 18.00
5 8-in. valves, furnish and set 25,00
10 10-in. valves, furnish and set.... 35.00
38 connections to old system 4.00
105 sq. yds. bitullthic pavm't, replace 2.50
Filter house, settling basins, etc.,

awarded to Hanlon-Okes, Sioux City, la.,
at following unit bid;
10,000 cu. yds. earth excav $0.80
2,410 cu. ft. concrete. Class "A".... 9.65
15 cu. yds. concrete. Class "B" 9.00
203,500 lbs. reinforcing steel bars 035
20,350 lbs. structural steel 032
700 ft. 4-in. Class "B" c.-i. pipe,

furnish and lay 1.10
40 ft. 16-in. Class "A" c.-i. pipe,
furnish and lay 7.85

785 ft. 24-in. Class "A" o.-i. pipe,
furnish and lay 6.20

300 ft. 6-in. drain tile, furnish and
lay 1,02

300 ft. 8-in. drain tile, furnish and
lay 1.07

450 ft. 10-in. drain tile, furnish and
lay 1.15
ft. 12-in. drain tile, furnish and
lay 1.30

35 ft. 14-in. drain tile, furnish and
lay 1.45

325 ft. 15-ln. vit. sewer pipe, furnish
and lay 2.00

45 ft. 20-in. vit. sewer pipe, furnish
and lay 2.50

400 ft. 2t-in. vit. sewer pipe, fur-
nish and lay 3 oo
Total, $71,790.

Medicine Lake, Mont,—Bids reported
desired until Apr. 12 for $18,000 bonds, is-
sued for constructing water works,

Chllllcothe, Mo.—Bids desired by Bd.
Pub. Wks. (P. J. Dixon, Secy.) until Apr.
16 for all material and construction for
settling basin, coagulating basin and filter
plants, the mechanical equipment for fil-
ter plants and all the pumps for the new
system, from plans of Harper & Stiles,
Grand Ave. Temple, Kansas City.

Edina, Mo.—Bids desired until Apr. 15
by City Clerk for constructing water
works.

Neosho, Mo.—Construction work on first
contract for water works improvements
has been completed and city has given
order for about 1 mile of pipe extension.
Worl! will be performed by the Commer-
cial Constr. Co., of Kansas City, Mo., who
were contractors on first installment of
work. .lohn Beavers, Mavor: Engineer,
Albert C. Moore, Frisco Bldg., .Toplin.

Ashdown, Ark.—Bonds in the sum of
$84,000 reported sold to be used for con-
struction of water works and sewer
system.

Booneville, Ark.—Winters & Dove, of
Ft. Smith, engaged to make preliminary
surveys and estimate cost of water works.

TImpson, Tex.—B. J. Hawthorn, Mayor,
writes bids will be received about June 1
for constructig the proposed water works;
cost about $17,000. Engineer, Henry E.
Elrod, of Dallas.

Montrose, Colo.—P. W. Pinkerton, City
Mgr., writes that bonds in the sum of
$90,000 have been sold for reconstructing
and extending the water works, and bids
for construction work will be received
about May 1, from plans of Burns & Mc-
Donnell, of Kansas City, Mo.
Kirkland, Wash,—Bids reported desired

until Apr. 19 by J. F. Courtright, Town
Clk., for constructing a water system.
Approximate cost, $15,000. Reltze, Storev
J Duffy, Engrs., Northern Bank Bldg!,
Seattle.

Seattle, Wash.—Contract awarded by
Bd. of Pub. Wks. for construction of
water mains in 38th Ave. S. to N. Fiorito,
616 26th Ave. N., at $16,026.

Portland, Ore.—J. H. Wood, Citv Pur-
chasing Agent, desires bids until Apr. 15
for supplying city with following water
meters: 2 6 in.. 1 S in., 2 10 in., 2 12 in.,
1 20 in., 1 24 in., 1 30 in.

Corning, Cal.—Bids reported desired un-
til Apr. 6 by E. S. Randall. City Clk., for
.''30,000 bonds, the proceeds of which will
be used for extension of the water and
sewer systems.

Palo Alto, Cal.—Frank Kasson, City
Clk., writes that citizens voted Mar. 19 to
issue $40,000 bonds for water works Im-
provements, including new mains, etc. J.
F. Byxber, Jr., City Engr.

San Bernardino, Cal.—Bids renorted de-
sired until Apr. 9 by Water Comrs. for
furnishing and laying 4500 ft. 20-in. sheet
steel water main: also for furnishing
5500 ft. 12-in. No. 10 U. S. gauge riveted
(.hpot steel water pipe f.o b. San Ber-
nardino.

San Diego, Cal.—Plans for new reser-
voir to be built near Mt. Hope Cemetery
reported being completed by the Water
Dept.

Ogden, Utah.—Bids reported desired
until Apr. 13 by City Commissioners for
furnishing material and constructing the
proposed pipe line from Coldwater can-
yon to the artesian well in Ogden Valley.
The work includes 28,700 ft. trench, in-
cluding excav., backfilling and hauling,
laying and calking pipe and the recoating
and testing of 18,400 ft. Matheson Joint
pipe; 10,300 ft. wood stave pipe, 18,400 ft.

24 in. Matheson joint pipe, and building
of a concrete intake' at the wells.

Boise, Idaho.—Preliminary plans being
prepared by City Engineer for making
changes to water works to include about
50,000 ft. of wooden and steel water mains
and concrete pipe.

Gooding, Idaho.—It is reported that the
Hagerman Valley Water Users' Assoc.
(Geo. Hulme, Secy.) will make improve-
ments this spring to include a siphon
across Billingsley Creek 800 ft. long, of
20-in. stave pipe.

Sugar City, Idaho.—Fred J. Keath, Vil-
lage Clerk, writes that it is proposed to
construct water works, to cost $15,000.
Alfred Ricks, Chmn. Town Bd.

Ottawa, Ont, — The overland pipe
scheme has passed Legislature and will
be proceeded with at an early date; cost
about $360,000. Engineer, R. L. Haycock,
City Hall.

Toronto. Ont.—Bids desired until Apr.
13 by T. L. Church (Mayor), Chmn, Bd,
Control, for constructing private drains
and instR!Ii»^"T water services throughout
City from May 1, 1915, to Mar. 31, 1916.

Saanlch, B, C.—It is reported that
Balfour, Guthrie & Co., of Seattle, Wash.,
representing a British firm of cast-iron
pipe manufacturers, have secured con-
tract for supplying pipe for new water
works, at $139,841 for pipe, and $3,063 for
special castings.

Panama—Bids desired until Apr. 18 by
MaJ. F. C. Boggs, Corps Engrs., U. S. A.,
Genl. Purchasing Ofl^icer, Panama Canal.
Wlashington, D. C, for Circ. 912—C.-i.
pipe and fittings, valves, sheet copper,
ampere meters, etc.

SEWERAGE AND SEWAGE
DISPOSAL.

Items Arranged Geographically

Boston, Mass.—City Council has passed
on second reading ordinances as follows:
Appropriating $400,000 for future work on
separate drainage system connecting with
the Charles River Basin; and $600,000 for
new sewers.

Chicopee, Mass.—Contract awarded
Mar. 26 for sewer pipe for 1915 to Wm. E.
Donnelly, of Chicopee Falls, at 77 per
cent, oft list. John A. Houlihan, Clk.,
Highway Dept.

Fall River, Mass.—The City Budget as
adopted includes a loan of $85,000 for
sewers.

New Britain. Conn.—City sewer bonds
in thfe sum of $90,000 reported sold.

Brooklyn, N. Y.—Bids desired until Apr.
9 (readvertisement) by L. H. Pounds,
Boro. Pres., for furnishing under Prop-
osition "B" all labor and material re-
quired for constructing sewers in Brook-
lyn and Tompkins Aves. and Fulton St.,
requiring 2737 lin. ft. 162 in. sewer in
tunnel, 818 lin. ft. 126 in. sewer in tunnel,
17 lin. ft. 90 in., 24 lin. ft. 24 in., 12 lin.
ft., 15 in. sewer, 200M ft. b.m. foundation
planking, llOM ft. b.m. sheeting and
bracing, 4000 cu. yds. brick or concrete
masonry about sewers in tunnel, 100 bbls,
Portland cement, e|c. Security $120,000.

Oswego, N, Y.—Citizens voted Mar. 24
to issue $50,000 bonds for sewer exten-
sions.

Buffalo, N. Y.—Bids desired until 3

p. m. Apr. 5 by Bd. Contract and Supply
(Isidore Wachsman, Secy.) for construct-
ing sewers in portions of Northern
Boule - 2d. Lancaster, Swan, Allen and
Boneau Sts.

Port Chester, N. Y.—Bids reported de-
sired until 8 p. m., Apr. 5, for construct-
ing a sewerage system and a sewage dis-
posal plant. Probable cost $100,000. F. S.

Odell, Engr., Port Chester; R. L. Burns,
City Clk.

Clinton, N. J.—See "Water Works."

Jersey City, N. J.—Bids reported de-
sired until Apr. 8 by City Comrs., for con-
structing an 18-in. vitr. pipe sewer In Co-
lumbia and Germania Aves.

Mlllvllle, N. J.—City Comn. reported to

have decided to construct a storm sewer,
to cost $19,000.

Greenville, Pa.—Bids will be opened
Apr. 19 by J. M. Hittle, Boro. Secy., for

lateral, terminal and intercepting sewers,
8 to 24 in., and disposal works, advertised
in Engineering "Record. Chester & Flem-
ing, Engrs., Union Bank Bldg., Pitts-
burgh.

North Wales, Pa.—Bids desired until

8 P. M.. Apr. 5, by Ralph Schafenacker,
Boro. Clk., for constructing sanitary sew-
ers in Pennsylvania and 4th Sta. Reming-
ton & Vosburg, Engrs., 601 Market St.,

Camden.

Pennsylvania.—Following are among the
permits issued by State Dept. of Health
,it Harrisburg (Dr. Saml. G. Dixon, Comr.)
from Mar. 1 to Mar. 15:

Beaver Falls—Imhoff tanks, dismfection
apparatus, pumping station and outfall.

Canonsburg—Outfall sewer, Imhoff tanks
and pumping station.
Emsworth — Comprehensive sanitary

sewer system.
South Brownsville—Sanitary sewer sys-

tem and sewage treatment works.
Wilmerding—Lateral sewer extensions.
York—Imhoft tanks and pumping sta-

tion.
Turtle Creek—Lateral sewer extensions.

South Connellsvllle, Pa. — Plans being
prepared for sewer system, to cost $30,000.

Kensington, Md.—See "Water Works."

Clinton, N. C—See "Water Works."

Clinton, N. C.—Bids desired until Apr.
28 by A. B. Grumpier, Mayor and Comrs.
for approximately 51/2 miles 8 to 12 in.

vitr, pipe sewers. Wm. M. Piatt, Engr.,
Durham, N. C.

Southport, N. C.—Bids desired by Henry
P. O'Hagan, City Engr., until Apr. 12 for

construction of sewer system, to include
about 22,000 ft. S-in. and 2600 ft. 10-in.

pipe, average depth 8 ft.; cost about
$17,000. Engineers, J. B. McCrary Co., of .

Atlanta, C3a,

Charleston, S. C.—See "Miscellaneous."

Decatur, Ga.—See "Water Works."

Hawklnsvllle, Ga.—See "Water Works."

Royston, Ga,—See "Water Works."

Jackson, Tenn,—An enabling act has
been introduced in State Legislature em-
powering city to issue $50,000 bonds to be
used for sewer extensions on N. Royal St.

Cleveland, O. — Contract reported
awarded Mar. 18, by A. R. Calow. Comr.
Purchase & Supplies, for constructing a
sewer in Dugway Brook from 800 ft.

north of Primrose Ave. northeast to
Helena Ave., to Reaugh Const. Co., at
$79,903.

Cleveland, O.—Bids desired until .\pr. S

by A. R. Callow, Comr. Purchases and
Supplies, for constructing sewers in por-
tions of W. 105th, F. 65th. W. 17th, E.
105th Sts. and Eddy Rd. N. E.

Columbus, O.—Plans for new tank and
sludge beds to be installed at sewage dis-
posal plant have been approved by Engi-
neers Geo. A. Fuller, John H. Gregory and
Geo. A. Johnson, of New York. The plans
were prepared under direction of Clar-
ence W. Hoover, City Chemist.

Kent, O.—Following are 4 lowest bids opened Mar. 15 for constructing sewage
disposal plant, from plans of R. T. Bailey, Rockwell Bldg., Kent (using limestone as
filter material); (a) D. Lowensohn, Cleveland, $41,368 (awarded contract); (b) Kent
Constr. Co., Kent, $41,844; (c) J. C. DeVine, Alliance, $42,755; (d) L. I. Fletcher, Kent,
$43,875.

•(a) (b) (c) (d)
11,000 cu. yds. excavation $0.50 $0,475 $0.35 $0.55
2,000 cu. yds. rolled embankment 30 .15 .35 .20

200 cu. yds. filter sand in sludge bed 1.50 1.23 2.50 1.48
220 cu. yds. filter gravel in sludge bed 1.75 1.30 2.50 1.72

3,300 sq. yds. concrete and brick fioor in contact
filters 1.35 1.71 .90 1.44

400 cu. yds. Class "A" concrete, 1:2:4 15.00 9.97 16.50 13.22
300 cu. yds. Class "B" concrete, 1:2>^:5 8.00 5.98 11.00 6.86
508 concrete blocks 150.00 97.97 .20 96.00
240 lin. ft. 8-in. drain, sewer pipe 50 .20 .40 .39

64 lin. ft. 6-in. drain, sewer pipe .40 .11 .30 .33
560 lin. ft. 3-in. drain, field tile 30 .05 .20 .12

120 lin. ft. 15-in. sewer pipe, inlet, complete.... .50 .50 .80 .41
120 lin. ft. 18-in. sewer pipe, outlet, complete.. .70 .50 1.00 .53

19,000 lbs. reinforcing steel bars 0375 .035 .06 .042
500 lbs. No. 12 black wire reinforcing 02 .025 .04 .05

15,700 lbs. steelcrete 04 .0525 .06 .05

736 sq. ft. 14-in. mesh No. 12 wire reinforcing.. 25.00 58.88 100.00 36.80
Structural steel, etc. (lump sum) 368.00 308.55 600.-00 488.86
Wrought-iron pipe, etc. (lumpsum) 307.00 397.74 1,000.00 647.93
12-in sewer pipe in siphon chamber (lump sum).. 10.00 6.00 40,00 8.64
Siphon.'^ and feeds, complete (lump sum) 1,700.00 1,685.00 2,500.00 1,700.00
Cast-iron nipe (lump sum) 90.00 125.00 400.00 135.00
Wrought-iron sludge trouehs (lump sum)...: 60.00 75.00 400.00 127.40
Brick building, complete (lumpsum) 700.00 397.90 700.00 510.10
10 000 en. v's. filter material in place, limestone.. 1.65 1.95 1.60 1.90
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Dayton. O.—Stonn Mwcr bonds in the
OB ot «40.SM IM^ boaa Mid.

^ H.
O.—BtdB dealrad until Apr. »

C. Caaa. Dir. Pub. Service, for
uctlnc aaanltanr and storm water
In Main and Park Sts.. aanitary
and atotiB water drain in I'ncan-
At*.. and a trunk line aanitary

• eeOar drain and trunk line storm
watM- aewar In Park. Short and Sute
Sts.

TMIn, O.—Ooooell reported to be con-
aWarinc ouaaUumlon of River WUl
••war. to cost tt*.M*.

Telado. O.—The Sanitary Eag. Dept.
of I.aeas County Is prepartnc plans for a
aawace r*«»««p'''r station to have a maxi-
mum rapaofty ot IMM cals. per minute.
It has not yet been deflnitelr decided
whether to install ejectors or centrifugal
pomp*. This station is the first of sev-
eral that win have to be built In the near
future \Vm. H. Gould. County Sanitary
Knsr.

Crawfordsvllt*. Ind.—See "Paving and

Detroit, Mich.—Sewer extension in

Daxtar Boule. from Maldatone to Ban-
croft at an aaUmated cost of flS.676.. and
IB Colfax Ave. Crom Warren Ave. north
(n» ft., to cost *3>.Z<I. have been au-
thorised by Council Com. on Sewers.

'AHarbor Beach. Mich.—Contract award-
ed bv fity Comn. Council for sewers to

Victor A Peter Sa««r, of Sasinaw, at

Ilt.t20.

lahpemlng. Mich.—Richard H. Olds,

City Recorder, writes that the proposed
•ewer work, to coat tSO.OOO. is betnfc done
by city under supenrialon of P. H. De-
vine. Supt. Bd. Pub. Wks.. to Include

SJW4 ft. 2% ft. pipe sewers 11 ft. deep
and 41M ft. of latenUa. J. Elzey Hayden.
City EnsT

Avtryvi:ie. III.—Board of Aldermen
has passfil ordinance aulhorisinc letting

c€ etmtrmtrta for sewer system; estimated
c«MtM.OM.

Joliet. III.—City Council has adopted
ordinance for the Sd Ward sewer; esti-

mated cost t«*.4T0.

Pana, m.—Plans reported completed by
Bd. Local ImprovemenU for •ewase dls-

"i p^nt.

Madl^wi, Wla.—Bids desired unUl Apr.

» by O. S Norsman. City Clk.. for M.691
ft •. « and 10 In. vitr. pipe, 14.247 ft.

«. >. 10. II. It and IS in. c. 1. pipe, 175

manholes for sewers in Fair Oaks Sewer
Dist. and In West Lawn addition.

Laofi, la.—Bids were opened Mar. 18

for the construction of sewers from
plans of M O. HaU. of CentervlUe:

'*8«ct. 1—Lateral sewers awarded to

Geo. M. Kinic. of Dea Moines, at follow-

ing bid: 11.017 ft. «-ln. vitr pipe sewer.

U cts.; »1.1S« ft. «-ln., 45 cts.: 1»00 ft

»-lB., 17 cu.; M ft c I. pipe sewer, $1;

>1 manholes, ea., fit: 1» drop manholM.
•a.. IM: 20 lampholes. ea . *7.S0; 22

fluahtaaka. ca., H6: total. «25.18$. Next
J lowest bids: C. B. McNamara. Dubuque,
mjM; B. M. Sheflow, Elgin IUt2«.Jll;
Starr Raaa. QtUagr, Ul.. «26,72»: En-
gliM^t's Bstlmate, $i».734

Little Rock, Ark.—Bids desired by

Comrs. of Sewer. DIsL No. 78 until Apr
24 for construction of approximated
17 700 Iln. ft. storm and sanitary sewers.

Ford & MacCrea, Engrs. for DIst.

Brenham, Tex. — Contract reported

awarded to F. W. Wood, of Brenham, for

about 10.000 lin. ft. sewer pipe.

Ferris, Tex.—Citliens reported to have
voted to issue »1«,000 bonds for construc-

tion of a sewer system.

Seattle, Wash.—The City Council has
authorised Bd. of Pub. Works to con-

struct emergency overflow sewers from
existing north trunk sewer system Into

Lake Washington Canal near 1st Ave. N.,

2d Ave. N. W. and 3d Ave. W.

'i^Seattle, Wash.—Contract awarded by
Bd. of Pub. Wks. for construction of sew-
ers in Lakeside Ave. to Thos. Scalzo. 1708

22d Ave. S., at J23,959.

Spokane, Wash.—Bids desired until 11

A M.. Apr. 8, by F. K. McBroom, Comr.
Hub. Wks.. for constructing sewers in

Sprague, 2d and 5th Aves.. In connection
with street changes.

'^Enterprise, Ore.—Contract was award-
ed for construction of sewers (bids

opened Mar. 22) to J. H. Chllds La
Grande, at 114,958. Next 3 lowest bids:

Geo. Gordon. Portlandt, Ore.. $15,412; H.
L. Wilson Co., Walla Walla, Wash.,
116.472; Jas. Kennedy, Portland, $16,853.

W. F. Savage, City Recorder.

Coming, Gal.—See "Water Works."

Marysvllle, Cal.—An election will soon
be held to vote on Issuing $18,000 bonds
for extending the drainage sewer and
making other improvements In the Ellis

Lake DIst.

-A-San Diego, Cal.—Allen H. Wright,
City Clk., writes that contract for con-
structing Ocean Beach sewer has been
awarded to A. C. Hose, at $49,300.

Lewlston, Idaho.—R. A. Bonnell. City
Engr., writes bids are desired about May
1 for constructing sewers In Sewer DIst.
No. 6, about 11,700 ft. 6 to 12 in. vit.

pipe sewer, 7% ft. deep; cost about
$10,500.

Lewlston, Idaho.—C. F. Leland, City
Clk., writes a new sewer district about to

be formed, to consist of 5175 ft. 6, 8, 10 and
12-ln. pipe sewers; cost $10,636. R. A.
Bonnell. City Engr.

Parma, Idaho.—It Is reported that EOOO
Iln. ft. of sanitary sewers will be con-
structed in this city this spring and sum-
mer.

Westmount, Que. — Bids desired until
Apr. 5 by the City Council for the follow-
ing supplies for the year commencing
May 1, 1915: Cement, sand, quarried stone,
crushed stone, paving blocks, sewer
pipes, bricks, farm tile. P. E. Jarman,
City E:ngr.

Hamilton, Ont.—Bids desired until Apr.
6 by S. H. Kent, City Clk., for 2155 ft. re-
inforced concrete pipe, 2 ft. 6 In., 3 ft. 3

In., 4 ft. 3 in. and 4 ft. 6 In. In diam, for
construction of sewer In Gertrude St. and
770 ft. 2 ft. 6 in. reinforced concrete pipe
for sewer In Burlington St. A. F.
Macallum, City Engr.
Toronto, Ont.—See "Waterworks."

1 plant, awarded to
Co.. Sioux City, at

Mwt. l-^Xmo«il
PIdns Eoc. A Conatr. — .

folkrwing Ud: •dlmcntaUon tanks and
doaliiK chamber except siphons, $3,100; 1

sluds* had. IMO: 1 sand (liter beds,
H.iS: M« cu. yds. excav., $405; 1 grit

cfaamber. tS«7: 1 bulkhead. t2t: 4 man-
bolas. lOO: 47( ft. 12-ln. vitr. pipe,

ttU.lO: total. t>,S74. Next 2 lowest bids:

C B. McNamara. Dubuque. $10,000; Dear-
born Constr. Co.. Waurloo. $10.«77; J.

W. Tum«r Improv. Co., Des Moines.
fI*,tM: EngliMer's Ertlmate, $$.<«(.
#8eet. (—Outlet aewers, awarded to

a«>. M. Kins, Des Moines, aa foOows:
Oatitt No I : UK ft. U-tn. vitr. pipe 4 to
M fH deep. SO eta. to fl.U. aooordlng to

depth of trench: itU ft. 10-ln. I to 10 ft.

«sop. 44 cts. to (4 CU.; U2 ft. 10-ln. c. I.

pipo, tl.II; 72 ft. 12-ln. c 1. pipe. $l.t4;

M ft. piers. $2/ 20 cu. yds. concrete, $8;

U manholes. $25; 2 drop manholes, $S0.

Otitlet No. 3: 3213 ft. 10-ln. vitr. pipe 4 to
n ft. deep. M cts. to $2; 652 ft. c. I. pipe,
tLSl: 40 ft. piers, tt; 11 manholes, ea.,

IK: 1 drop manboie. $60; total. $8,707.

N«Kt t lowcM bids: M. Tschlrgl, Cedar
Rapids. t8.S41; Offerman Constr. Co.,
Sooth Omaha. Neb.. |«,>23: C. B. Mc-
Namara, Dubuque. t*.OM; Engineer's
Estimate. tT.tlC.

St. Cloud, Minn.—Bids desired until

Apr. 1.1 by Geo. O. Magnuaon. City Clk..

for constructing sewers In Sewer DIst.

No. •, rMUlrlnit 10.063 ft. 8 and 15 In. pipe
sewers, M manholea and 4 flush tanks.

Belgrade. Mont.—City Council author-
ized City Engineer to make estimates for
sewer system: cost about $15,000.

Judith Gap. Moflt.—Bee "Water
Works."

Poplar BlufTs, Mo.—City Council has
accepted plans and specifications of E. C.
Thomes, City Engr., for a sanitary sewer
district. No. 2. Estimated cost of work
$1»,95<, and consists of the following size

of pipe: 6, 8, 12 In. and one ejector sta-
tion. Contract will be let In about two
months.

Ashdown, Ark.—See "Water Works."

BRIDGES.
Items Arranged Geooraphically

Lee, Mass.—The Town Council voted
$10,000 for constructing bridge at Pleas-
ant St.

Woonsocket, R. I.—See "Paving and
Roads."

Gloversvllle, N. Y.— It Is proposed to
construct a reinforced concrete bridge, 50
ft. long, with 15-fL span. H. J. Hanmer,
City Engr.

Troy, N. Y.—Bids desired until Apr. 6
by Bd. Contract and Supply (John J.
McLaughlin. Secy.), for furnishing ma-
terial and constructing an ornamental
approach at People's Ave. and 12th St..
requiring 1200 cu. yds, earth and rock
excavation. 180 cu. yds. nrst-claBs con-
crete, 1900 sq. ft. concrete sidewalk. 2000
lbs. twisted iron reinforcement. 4 orna-
mental bronze standards, etc.

New Brunswick, N. J.—Bids desired
until Apr. 5 by A. J. Gebhart. DIr., for
building a concrete and steel bridge.

Eaaton, Md.—Bids desired until Apr.
13 by County Comrs. (.los. B. Harring-
ton. Clk.) for constructing concrete
bridge on Tunis Mills Koad, known as
Leeds Creek Bridge, advertised In Engi-
neering Record. Frank W. Seth, Co.
Roads Engr.

Stuart, Va—Bids desired by County
CHerk until 12 o'clock noon, Apr. 5, for
constnictlon of steel bridge 100 ft. long
over Mayo River.

Smithfleld, W. Va.—Bids reported de-
sired until Apr. 6 by S Myers. Clk.
County CJourt, New .Martinsville, for con-
structing a concrete or steel bridge with
concrete floor across Fallen Timber Run
about 1 mile from Smithfleld.

Durham, N. C.—Bids reported desired
until Apr. 6 by County Auditor for 4 steel
bridges with concrete substructures. To-
tal cost $20,000.

Sumter, S. C.—About $10,000 bonds have

been sold by Sumter County Bd.

Goshen, Ala.-Bids reported desired un-

til Apr. 21 by Co. Comn. at Troy for con-

structing a steel concrete bridge over

Conecuh River at Smiley's Crossing near

Goshen. W. S. Keller, State Highway
Engr., Montgomery.

Zachary, La.—Bids reported desired

until Apr. 13 by Police Jury at Baton

Rouge for constructing a steel bridge over

Baton Rouge Bayou, 5 miles east of

Zachary, to have one 60 ft. span and 24

ft. wooden approach.

Tupelo, Miss.—Bids reported desired

until Apr. 5 by County Clerk for furnish-

ing one car steel I beams and channels

and furnishing and erecting 60 ft span

steel bridge. L. G. Smith, Engr., Tupelo.

Beiievilie, O.—Local press reports state

bids desired until Apr. 5 at office of David

O. Thomas, Co. Supt. Highways, for con-

structing the Smithton Bridge. The
structure will be of reinforced concrete,

span 40 ft., width 20 ft. Probable cost

$2,500.

Cambridge, O,—Bids desired until Apr.

6 bv T. C. White, Co. Aud., Cambridge,

for "$27,000 bonds, issue for the purpose of

constructing a bridge across Wills Creek

on the Public Highway in city of Cam-
bridge.

Canton, O.—Bids reported desired until

Apr 14 by County Commissioners <<--. L.

Stoner Clk.), for constructing the James
Steele reinforced concrete bridge over

Pigeon Bun, Tuscarawas Township.

Cincinnati, O.—Bids reported desired

until Apr. 14 by Wm. Leimann, City Aud.,

for $165,000 bonds, issued for the purpose
of constructing a viaduct over Kemper
Lane at Park Ave. entrance to Eden Park.

CIrcievllie, O,—Bids desired by Fred R.

Nicholas, Co. Aud.. until 12 M. Apr. 26

for rebuilding Nile's embankment, west
end of Red bridge over Scioto River. Es-
timated quantities: 38,280 cu. yds. earth

fill, 1200 cu. yds. gravel.

Eaton, 0,—Bids desired until Apr. 10 at

office of G. W. Rehfuss, Co. Aud., for

$30,000 bonds, issued for the purpose of

erecting a bridge over Twin Creek, Har-
rison Township, and Paint Creek, Somers
Township.

Crown Point, Ind,—Bids reported de-
sired until Apr. 8 by County Comrs., for

constructing a tubular bridge with steel

iron top, with 4 8-ft. wings over Plum
Creek near Dinwiddle Station, Eagle Creek
Township.

Danville, ind.—Bids reported desired
until Apr. 19 by County Commissioners,
for constructing 7 steel and 9 concrete
bridges. L. W. Borders, Co. Aud.

Evansville, Ind.—Bids desired until
.\pr. 9 by Co. Comrs. for constructing
various reinforced concrete and steel
bridges with concrete abutments. C. P.
Beard, Co. Aud.

A-indiana{)oii8, Ind.—Contract for con-
structing steel girder bridge over Little
Eagle Creek awarded by Bd. County
Comrs. to Central States Bridge Co.,
Indianapolis, at $5,395.

Indianapolis, ind,—See "Railroads."

Scottsburg, ind.—Bids reported desired
until 1 p m., Apr. 5 by County Commis-
sioners for constructing several concrete
bridges and culverts and 2 steel bridges.
Robt. Blunt, Co. Aud.

Jackson, l^lch.—Bids reported desired
until Apr. 6 by City Clk. for constructing
a bridge over Grand illver, steel or con-
crete.

WIndom, i^AInn,—Bids desired until Apr.
15 by S. A. Brown, Co. Aud., for corru-
gated iron culvert, sizes ranging from
12 to 36 In. in diam.

Kansas.—Bids opened by W. S. Gerhart,
State Engr., Manhattan, for bridge work
in Harvey and Cloud Counties as follows:
Harvey County (bids opened Mar. 22),

lor two reinforced concrete bridges, one a
:tO-ft. span, 16-ft. roadway, 5 miles south
of Halstead, and a 50-ft. span, 16-ft. road-
way, 9 miles east of Buhler, awarded to
Heaney Constr. Co., Enid, Okla., $5,100.
Nevt 3 lowest bids: .N'oller & Compan,
.McFarland, Kan., $5,760; Ben Northcott.
Hesston. Kan., $5,808; Missouri Valley
Bridge & Iron Co., WicMta, $5,850. The
two structures contain a total of 34,581
lbs. steel reinforcing bars, 105.6 cu. yds.
plain concrete, and 264 cu. yds. rein-
forced concrete; or a total of 359.6 cu.
yds. Contract price per cu. yd. of con-
crete, including everything complete in
place, is $14.20.
•Cloud County (bids opened Mar. 24),

5 reinforced concrete bridge, one a 16-ft.
span, 18-ft. roadway, west of Aurora; two
32-ft. spans, 18-ft. roadway, west of Con-
cordia; a 20-ft. span, 18-ft. roadway,
southeast of Concordia; a 20-ft. span, 18-
ft. roadway, 2 miles south of Clyde, and a
24-ft. span, 18-ft. roadway. 3 miles north
of Glasco, awarded to Western Bridge
Co., Harrisonvillc, Mo., at $9,667. Next 3
lowest bidders: Canton Bridge Co., Kan-
sas City, Mo., $11,000; Scott Bros., Con-
cordia, Kan., $11,367: W. C. XoUer, Mc-
Farland. Kan., $11,850. The five struc-
tures contain a total of 51,850 lbs. of steel
reinforcing bars, 413.5 cu. yds. plain con-
crete and 525.1 cu. yds. reinforced con-
crete; or a total of 938.6 cu. yds. Con-
tract price per cu. yd. of concrete, in-
cluding everything complete, is $10.30.

•Newton, Kan,—Contract awarded Mar.
22. for constructing reinforced concrete
superstructure and substructures of Peter
Reiger Bridge, to Heaney Constr. Co.,
Enid, Okla., span 50 ft. and Kissoway
bridge; span 30 ft.; estimated cost $5,500.

C. A. Young, Co. Clk.

•Kearney, Neb.—Contract awarded
Mar. 26, for bridge and bridge repair
work during ensuing year, to Omaha
Steel Wks., Omaha, J. H. Dean, Co. Clk.

•Billings, IVIont,—Following are 4 lowest
bids opened Mar. 20, by County Comrs.,
for constructing 2 highway bridges over
Yellowstone River: (a) Duck Creek bridge
3 spans 152 ft. each, designed for wood
floors with cotton wood floors (complete);
(b) Pempeys Pillar bridge, 3 spans, 190 ft.

designed for concrete floors but with cot-
ton wood floor installed complete: Security
Bridge (io., Billings (awarded contract on
both bridges) (a) $31,950, (b) $43,920;
Minneapolis Steel & Mchry Co., Minne-
apolis .Steel & Mchry. Co., Minneapolis,
(a) $32,970; Minneapolis Bridge Co., Min-
neapolis, Minn., $33,000; (b) $45,700; J. J.

Burke, Salt Lake City, Utah, (a) $33,650;
Kansas City Bridge Co., Kansas Clity, Mo.,
(b) $45,750; U. S. Bridge Co., (b) $46,163.

Boulder, iVIont.—Bids desired until 10
A. M., Apr. 6, by H. R. Houghton, Co.
Clk., for one car load of metal culvert
pipe, 50 12-in., 25 18-in., 20 24-in. and
6 30-in.

Columbus, Mont.—Bids reported desired
until Apr. 12 by R. W. Barr, County Aud.,
for 5 bridges as follows: One 22 ft., oixe
30 ft., one 60 ft., one 55 ft. and one 95 ft.

Stillwater, Mont.—Bids desired until
Apr. 12 bv County Comrs. (B. F. Harris,
Chmn.) at Stillwater, Mont, (not Still-

water, Minn., as recently reported), for
constructing bridges as follows: Skew
Bridge. Shane Creek, 22 ft.: Butcher
Creek, at Campbell PI., 30 ft.: East Rose-
bud. 60 ft.: West Rosebud, 55 ft.; Absar-
okee. Rosebud River, riveted span, 96 ft.

St. Joseph, Mo,—Fred W. Lander, Secy.
Bd. Pub Wks., writes that the construc-
tion of 2 viaducts in contemplation. No
plans as yet.

St, Louis, Mo.—Bids desired until Apr.
9 by Wm. T Findly, Secy. Bd. Pub. Serv-
ice, St. Louis, for furnishing and driving
15,000 lin. ft. reinforced concrete piling for
7th Sect, of the Municipal Bridge in East
St. Louis, ni,

Osceola, Ark,—See "Hydraulic Con-
struction and River Improvements."

Robert Lee, Tex.—Bids reported desired
until Apr. 12 by County Comrs. Court, for
constructins 2 bridges. Probable cost
$8,000. S. B. Kemp, Co. Judge.

Chandler. Okla.—Bids desired until
Apr. 5 by .T. C. Pringsy, Co. Clk., for con-
structing 3 steel bridges across main
channel of Deep Fork Drainage Ditch.

Malaga, Wash.—Plans are being pre-
pared by Great Northern Ry. Co. (A. H.
Hogeland, Ch. Engr.. St. Paul, Minn.)
for steel and concrete bridge to be con-
structed over Columbia River near
Malaga; cost about $300,000.

Olympia, Wash.—City Engineer has been
directed to prepare plans for reconstruct-
ing W. 4th St. bridge, to be of steel, and
cost about $20,000.
The draw-bridge connecting East and

West Olympia is reported destroyed.

Seattle, Wash,—Bids will be received
about May 15 according to reports for

constructing bridges over Lake Washing-
ton Canal at 15th Ave. n. w., and Salmon
Bay; total cost $479,500, and at Fremont,
cost $350,000.

Martinez, Cal.—Contra Costa and San
Joaquin Counties have authorized con-
struction of steel and concrete bridge
over Old River; cost about $120,000. Bids
wil be received in May.

Santa Ana, Cal.—Bids reported desired
until Apr. 7 by Bd. Superv. for construct-
ing a 60-ft. plate girder bridge reinforced
concrete floor and abutments over Coyote
(i^reek.

Stockton, Cal.—Plans have been com-
pleted by Frank E. Quail, County Sur-
veyor, for constructing steel and concrete
bridge in Stockton; cost about $125,000.

Utah.—The State House, at Salt Lake
City, passed bills providing for appropri-
ations for bridges as follows: $6,000
bridge Price River, $5,000 for bridge over
Clara Creek in Washington County.

•Chains, Idaho.—Contract awarded
Mar. 17, for constructing steel bridge in
(duster Countv. to J. N. Forbes & Co.,
(ialdwell, at $31,367. E. J. Michael, Clk.
Bd. Comrs.

Bala, Ont.—Bids desired until .\pr. 10
by A. L. Hertberg, Div. Engr., Canadian
Pacific Ry. Co., Ontario Div., Toronto.
Ont., for construction of 4 concrete piers
and 2 concrete abutments at bridge 107 2.

Muskoka Subdivision over Shaw's Creek,
about 7>4 miles south of Bala.

PAVING AND ROADS.
Items Arranged Geographically

Lee, Mass.—The Town Bd. voted
$10,000 appropriation for macadamizing
Columbia Rd.
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Massachusetts.—Bids desired until Apr.
6 at 12 M. by Massachusetts Highway
Comn., 15 Ashburton PI., Boston (F. I.

Bieler, Secy.) for following state high-
ways:
Duxbury, oil and tar, macadam, 10,200

ft. long.
Grafton, tar macadam, 3800 ft.

Gloucester, oil gravel and macadam,
5208 ft.

Massachusetts—There is a bill before
State Legislature (not yet passed) pro-
viding $2,000,000 for constructing high-
ways in several small towns located
largely in the western part of the State.
Appropriation for new state highways

and for construction of so-called small
town roads this year is $1,000,000. This
appropriation is divided as follows, $50,000
for construction of town roads in towns
under $1,000,000 valuation where towns
do not contribute; $50,000 for similar
towns where towns contribute an equal
amount; $50,000 for towns having a valu-
ation of $1,000,000, said towns being re-
quired to contribute an equal amount.
The balance, $850,000, is available for
State highway construction, including
cost of engineering.
For maintenance, widening and resur-

facing of State highways, there is avail-
able an appropriation of $350,000, together
with receipts from motor vehicle registra-
tion and operator's licenses, which will
amount to approximately $1,000,000. A.
W. Dean, Ch. Engr. Massachusetts High-
way Comn., 15 Ashburton PI., Boston.

Woonsocket, R. I.—According to the
annual estimate of Geo. W. Rickard, City
-iVud. the work on highways and bridges
will approximate about $310,000. Frank
H. Mills, City Engr.

Hartford, Conn.—Bids desired until Apr.
13 by Bd. Contract and Supply (Jos.
Buths, Secy.) for about 20,260 sq. yds.
sheet asphalt pavement, concrete base,
advertised in Engineering Record.

*Meriden, Conn.—Contract was awarded
Mar. 23 by Bd. Public Works for paving
as follows: Wood block pavt. on State
St., about 9239 yds., to L,. Seizio, of Meri-
den, at $29,169. Other bids: Wm. H.
.\rthur. Stamford, $29,540; H. L. & W. L.
Inimich, Meriden $31,388.
•Contract for brick pavt. on State St.,

about 2570 sq. yds., was awarded to Thos.
Kearney, of Meriden, at $8,388. W S
Clerk, City Engr.

Norwich, Conn.—About $30,000 is to be
spent for constructing sidewalks in Nor-
wich, according to reports.

Albany, N. Y.—Bids desired until Apr.
20 by State Highway Comn., 55 Lancaster
St., Albany, for constructing State High-
ways, advertised in Engineering Record.
Edwin DufEey, Comr. Highways.

Auburn, N. Y.—Bids desired until Apr.
6 by Chas. W. Brister, Mayor, for paving
Ave. A, Chapel and Franklin Sts.. requir-mg approximately 10,334 sq. yds. vitr.
Brick, asphalt or bituUthic pavement,
2885 sq. yds pavement, etc. Elbert C. Al-
drich. City Engr.

Brooklyn, N. Y.—Bids desired until
.\pr. 7 by L. H. Pounds, Boro. Pres., for
regulating and paving with asphalt, por-
tions of Howard and Snediker Aves.,
Appol, E. 26th, Erasmus. President, W.
19th and 50th Sts., in all 27,615 sq yds
pavement etc.; regulating, grading, curb-
ing and laying cement sidewalks on por-
tions of Atkins Ave., 59th, 83d, E. 31st
and 90th Sts., in all 38,160 sq. ft side-
walk, etc.

,,Buffalo, N. Y.—Bids desired until 3 P.
AJ. .Apr. 5 by Bd. Contract and Supply
(Isidore Wachsman, Secy.), for repaying
Eagle and James Sts. and improving por-
tions of Spring, Osborne and several
other streets. Bids desired on redressed
granite blocks, vitr. shale block, asphal-
tic concrete, vitr. brick and concrete
walks, etc. ,

•Common Council voted to award con-
tracts for pavements as follows: Ken-
sington Ave. asphalt $13,316. Delavan
Ave. asphalt $30,538, Northampton St.
asphalt at $10,330. and York St. at $25,-
849 to Henry J. Burgard Co., Fillmore
Ave.; Gorton St. with asphalt to German
Rock Asphalt & Cement Co. D. S. Mor-
gan BIdg., at $19,180.

Gloversvllle. N. Y.—It Is proposed to
lay 10,000 sq. yds. concrete pavement and
1200 sq. yds. brick on old macadam. H.
J. Hanmer, City Engr.

Long Island City, L. I., N. Y.—Bids de-
sired until Apr. 7 by Maurice E. Con-
nolly. Boro. Pres., for cement sidewalks
on Hancock. Decatur, Anable, Sophie
and other streets. In all about 71,800 sq.
ft.; flag sidewalks on Borden Ave and
Anable St., 8200 sq. ft.; sheet asphalt on
Putnam Ave., 2800 sq. yds.; granite block
in Thomson Ave. and College Point
Causeway, in all 16,000 sq. yds., and 3200
sq. yds. asphalt block on Hopkins Ave.

New York, N. Y.—Following are the
bids opened by Park Board Mar. 25, for
furnishing material and surfacing with
asphaltio concrete the City Island Road
from ICastern Boulevard to City Island
bridge in Pelham Bay Park, Boro. Bronx,
(a) 16,790 sq. yd., (b) totals: Asphalt
Const. Co., 208 Bway., (a) $1.18. fb) $19.-
812; Barber Asphalt Paving Co., 233
Bway., (a) $].«4, <h) $27,536; Municipal
Asphalt Co., 1451 Bway.. fa) $1.14, (b)
$19,141; Sicilian Asphalt Paving Co., 41
Park Row, (a.) $1.50, (h) $25,185; TTvalde

Asphalt Paving Co., 1 Bway., (a) $1.40,
(b) $23,506.
Bids desired until Apr. 13 by Bd.

Water Supply, Municipal Bldg., New
York, for Contract 152—surfacing with
vitr. brick blocks and macadam about 5

miles of highways and constructing about
8 miles of guard walls at the Ashokan
Reservoir, in town of Olive, Marbletown
and Hurley, Ulster County.
•Contract awarded by F. J. H. Kracke.

Comr. Bridges, for furnishing granite pav-
ing blocks for Williamsburg Bridge (bids
opened Mar. 25) to Booth Bros. & Hurri-
cane Isle Granite Co., 208 Bway., New
York, at $2,122.

Oswego, N. Y.—Bids desired until Apr.
9 by Department of Works (Chas. W.
Linsley, Comr.) for 4000 sq. yds. vTtr.
brick pavement, advertised in Engineer-
ing Record.

Camden, N. J.—Bids reported desired
until Apr, 12 by E. E. Stafford, Chmn.
Co. Road Com., for resurfacing with
amiesite a portion of King's highway;
also for road oil. J. J. Albertson, Co.
Engr.

Cape May, N. J.—About $20,000 Cape
May County Road improvement bonds
have been sold.

•Highlands, N. J.—Contract reported
awarded by Bd. Chosen Freeholders, at
Freehold, to Chas. E. Burd, of Red Bank,
tor paving Bay Ave., at about $10,530.

South Orange, N. J.—Bids desired until
Apr. 6 by Township Com., Township of
South Orange, for furnishing approxi-
mately 40,000 gals, of road oil, f. o. b.
South Orange.

Connellsville, Pa.—Bids desired until 8

p. m. Apr. 5 by John L. Gans, Purchasing
Agt., for grading, curbing and paving cer-
tain streets, or parts thereof; also new
sewers or extensions of existing lines
within the city of Connellsville.

Darby, Pa.—Bids desired until Apr. 5 by
this Boro. for $30,000 bonds; proceeds will
be used for street improvements. H.
Malin Green, Chmn. Finance Com.

Kingston, P. O. Wilkesbarre, Pa.—J.
Kelly, 446 Hoyt St.. Kingston Station,
writes bids are desired May 1 for paving
Grove Ave. and Cooper St., Pringle Boro.;
cost, about $10,000. Engineers, Smith &
Wells, of Wilkesbarre.

Sharon Hill, Pa,—Bids desired until Apr.
7 by Wm. S. Atchison, Boro. Secy., for
resurfacing and treating the streets with
bituminous binder. A. F. Damon, Jr.,
Boro. Engr., Darby.

Sharpsburg, Pa.—Bids desired until Apr.
12 by J. F. Barry, Boro. Clk., for 1113 N.
Canal St., for grading, repairing and re-
curbing Main St., paving to be of block
brick, curbing new protected concrete
curb, or for redressing and resetting of
old curb, grading, curbing and paving 3d,
4th, 16th and S. Canal Sts. and resurfac-
ing Middle and Penn Sts. with amiesite,
warrenite, asphalt, tarvia or any other
good material.

•Unlontown, Pa.—Following are the
successful bids opened by County Comrs.
Mar. 16 for constructing tarvia water-
bound macadam roads: (a) for penetra-
tion method and fb) for machine mixed;
10,560 ft. road in North Union Township:
Regan-Lynch Co.. Uniontown, (a) $29,699.
(b) $34,298; 5280 ft. road in Franklin
Township, Crossan .Constr. Co., Browns-
ville, (a) $27,281. (b) $29,059. and 5280 ft.

road in Perry Township to Jack Austin.
Uniontown, $18,721.

Easton, Md.—Bids desired until Apr.
13 by County Comrs., Easton (Jos. B.
Harrington, Clk.), tor constructing a sec-
tion of State Aid highway in Talbot
County along Tunis Mills Rd.. about 1.57
miles. Frank W. Seth, County Roads
Engr.

Maryland.—Bids desired until Apr. 13
by State Roads Comn., Garrett Bldg., Bal-
timore (Wm. L. Marcy, Secy.), for con-
structing State Highway, aggregating 6.18
miles in length, as follows: Contr. No.
AB-8-Baltimore City, sections of Mary-
land Ave.. Russell, Bush and Ridgeley
Sts., about .83 mile in length (brick, sheet
asphalt and granite block). Contr. No.
BC-3A-Baltimore City, section of Fred-
erick Ave. over Gwynn's Falls Bridge,
about .24 mile in length (vitrified brick
paving). Contr. No. 0162B-Garrett County,
a section of road from Thayerville toward
McHenry, about 3.73 miles in length (re-
surfacing). Contr. No. CE-18-Cecil County,
a .section of road through Elkton, about
1.38 miles in length (concrete or macadam).

Fairfax, Va.—Bids desired by County
Clerk, until 11 a. m., Apr. 7, for 6% miles
of road between Vienna and Langley; al-
ternate bids on gravel and water-bound
macadam surface, and 3 miles of road be-
tween Tysons Corner and West Falls
Church, waterbound macadam surface,
and alternate bids on gravel base and
waterbound macadam surface.

Lexington, Va.—Bids desired by County
Clerk until noon, Apr. 5, for construction
of about 21^ miles of macadam road be-
tween Lexington Dist., at Leibigs Gate,
and Buena Vista Pike, in Rockbridge
County,

Charleston, W. Va.—Bids reported de-
sired until Apr. 10 by C. L. Massey, Co.
Clk., for constructing 17% miles hard sur-
faced road A. D. Williams, Ch Rd. Engr.

•Fairmont, W. Va.—Contract for pav-
ing between tracks and 2 ft. outside of
tracks of Monongahela Valley Traction
Co. awarded to Cisler & Morse, Marietta,
0., at about $90,000.

Canal Dover, O.—Bids desired until
Apr. 14 by Osmond Salman, Dir. Ptib.
Service, for paving with brick on Sling-
luff and Iron Aves. and constructing stone
or cement curbs

PIttsboro, N. C.—Citizens Center Town-
ship voted $50,000 bonds for constructing
roads.

Cincinnati, O.—Bids desired until Apr.
23 by Co. Comrs., Cincinnati (Albert Reln-
hardt, Clk.) for following work: Specifi-
cation No. 720—improving Hunt Road,
with macadam and rebuilding 2 bridges In
Sycamore Township.
•Contract was awarded Mar. 15, for

Taylorsville, N. C.—Citizens of Alex- paving Orland Ave., with brick, to Kirch-

Benson, N. C.—^About $50,000 road Im-
provement bonds have been sold by Bd.
Road Trus., Banner Township.

ander County voted $150,000 bonds for
road improvements.

Charleston, S. C.—See "Miscellaneous."

Chester, S. C—About $18,000 is to be
spent by Chester County for road and
bridge improvements.

Columbia, S, C.—Bids desired until Apr.
6 by John McNeal, City Engr., for fur-
nishing either a 20 h. p. double cylinder
steam traction engine or a 20-40 h. p. or
a 46-60 h. p. gasoline or oil traction en-
gine; also a horse or tractor road grad-
ing machine.

Cartersvllle, Ga.—W. W. Daniels, City
Engr., is preparing plans for paving Main
St. with either vitr. brick or wood block.

•Waycross, Ga.—Contract for paving
about 11,000 sq. yds. with brick Carswell
Ave. awarded by City Council to Georgia
Engineering Co., Augusta, at 98% cts.
per sq. yd.

Jacksonville, Fla.—Bids desired until
Apr. 8 by County Comrs. for hardsurfac-
ing with vitr. brick, asphalt macadam or
other suitable material, including curb-
ing, each of the roads or parts of roads as
follows: John Anderson Highway, 21,946
ft. long, 15 ft. wide; National Highway,
75,429 ft. long, 15 ft. wide; Kings Rd.,
21,120 ft. long, 15 ft. wide; Tallerand
Ave.. 10,104 ft. long, 20 ft. wide; Fisher
St., 3932 ft. long, 20 ft. wide; Yukon Rd.

ner Constr. Co., Cincinnati, at $11,364.
•Contract for paving Orland Ave.

awarded by Bd. Public Service to Kirch-
ner Contr. Co., 221 W. 9th St., at $11,364.

Cleveland, O.—Bids desired until Apr. 9
by A. R. Callow, Commissioner Purchases
and Supplies, for road oil for the Division
of Parks.
Bids desired until Apr. 7 same place as

above for grading, curbing and paving
with brick Woodworth Ave.

•Cleveland Melghts, O.—Contract has
been awarded for paving with brick E!xe-
ter and E. Manmouth Roads, to Geo. B.
Herring & Son, of Cleveland.

Columbus, O.—Plans have been pre-
pared by City Engineer for paving with
asphalt E. Broad St.; estimated cost
$10,218.

Coshocton, O.—Bids desired until Apr.
15 by Elmer Smith, Dir. Pub. Service,
for paving with brick 3d, 5th and E.
Main Sts., in all 13,545 sq. yds.; also
.constructing and S-in. sewer in 5th St.

Defiance, O.—Bids reported desired until
Apr. 5 by Roger Daquist, City Clk., for
macadamizing Power Rd. No. 5, Defiance
Township. Length of road, 5300 ft.; width
of pavement, 12 ft. Cost, $4,925.

Greenford, O.—Bids reported desired
until Apr. 7 by Trustees of Green Town-

proving various roads with macadam,
with or without glutrin treatment.

Mansfield, O.—Lowest bid opened by
County Comrs. for constructing Amoy
Rd., 6.43 miles long, and new State Rd.,
4.38 miles long, submitted by Harry V.
Moore, at $36,713 and $24,713, respectively.

about 2 miles long, 15 ft. wide; Eastport ship (Geo. R. Crutchley, Chmn.), for im-
Rd., about 3% miles long, 15 ft. wide; '— -- '

Black Creek Rd., 3 miles long, 15 ft. wide;
2Sth St., 2594 ft. long, 20 ft. wide; John
Anderson Highway, about 3 miles long, 15
ft. wide; also the following roads, now
paved with shell, are to be resurfaced
with asphalt macadam or some other per-
manent hard surface, as follows: John
Anderson Highway, 3422 ft. long, 20 ft.

wide; 2 sections of Atlantic Boule., 2912
ft. and 12,960 ft. long, 20 ft. wide; 2 sec-
tions of King's Rd., 7667 ft. and 10,771 ft.
long, 20 and 15 wide, respectively; Lem
Turner Rd., 18,925 ft. long, 15 ft. wide;
102d St., 19,000 ft. long, 15 ft. wide; Orange
Park Rd., 19,370 ft. long, 15 ft. wide; Mon-
crelf Rd., 1.6 miles long, 15 ft. wide; Main
St., 7252 ft. long, 20 ft. wide; Fernandina
Rd., 36,960 ft. long, 15 ft. wide; Ever-
green Ave., 5076 ft. long, 15 ft. wide;
Ptearl St.. 769 ft. long, 20 ft. wide; Durkee
for Myrtle) Ave., 2500 ft. long, 20 ft. wide.

Sanford, Fla.—Bids desired until Apr.
19 by M. W. Lovell, City Clk., for No. 1
paving brick, about 3100 sq. yds. Fred T.
^Villiams, City Engr.

•Birmingham, Ala.—Contract awarded

Marble Cliff, O.—Bids desired until
Apr. 26 by C. Newhouse, Village Clk.,
for improving Cambridge PI. Ave. by
paving with macadam and constructing
curbs.

Marion, O.—Bids desired until Apr. 9
by H. C. Cass, Dir. Pub. Service, for
paving Windsor St., Girard and Marion
Aves.

Martins Ferry, O.—Bids desired until
12 M. Apr. 5 by Brock Brown, Dir. Pub.
Service, for paving with hard burned

'

vitr. brick or block a portion of S. 8th St.

Mt. Gliead, O.—Contract awarded Mar.
15 by County Comrs. for furnishing ma-
terial and constructing 2 macadamized
roads, one Benton Rd., South Bloomfleld

by Bd. City Comrs., 'on Mar. 23 to Bir- ?".°^",f!;'P'.-,5\^°"J' 3 6/10 miles, and Black-
mingham Paving Co., Birmingham, for °\^" ™-' G.i'ead and Harmony Townships,
paving 10th Ave. S. at an estimated cost
of $8,000; work includes 4750 sq. yds. as-
phalt concrete on 5-in. concrete founda-
tion 130 sq. yds. smooth finish concrete
gutters, and 250 sq. yds. cement sidewalk.

Hamilton, Ala.—Bids reported desired
until Apr. 13 by County Comrs. for con-
structing State Aid Road; amount avail-
able $4608.

Louisiana.—Bids desired until Apr. 10
by Highway Dept., Bd. State Engrs.
f Frank M. Kerr, Ch. Engr.), New Orleans
Court Bldg., New Orleans, for construc-
tion, with gravel. Sec. No. 2, Arkansas
Highway, Caddo Parish, a distance of
about 3 miles.

•Columbus, Miss. — Contract awarded
Mar. 22 for constructing 22 miles road in
Dist. No. 2 to R. C. Searcy & Co., Hous-
ton, at $17,405. Next 3 lowest bids: Owen
Constr. Co.. Brooksville, $19,812; T. M.
Thornton, Hattiesburg, $24,467; F. D.
Harvey & Co., Memphis. Tenn., $24,768.
Gus E. Hauser, Engr.. Columbus.

Maryvllle, Tenn.—Bids desired until 1

P. M. Apr. 6 by County Court (R. P. Mc-
Reynolds, Chmn.) for $100,000 pike bonds.

Nashville, Tenn.—Bids desired by J..W.
Dashiell, Secy. Bd. City Comrs., until
Apr. 13 for the purchase of $430,000 bonds
for improving streets. If bonds are sold
bids will be received Apr. 29 for the con-
struction of certain wood block paving,
bitulithlc, granite block, concrete and bi-
tuminous macadam. H. E. House, Mayor.

Lexington, Ky.—The General Assembly
passed bill authorizing Davidson County
to issue $300,000 bonds for constructing
roads.

Louisville, Ky.—Bids desired until Apr.
8 by J. T. Miller, Co. Aud., for construct-
ing 3 miles of gravel road.

Bowling Green, O.—Bids desired until
Apr. 12 by W. A. Mariner, Dir. Pub. Ser-
vice, for grading, curbing and paving
Ordway, Ada and Bvers Aves., in all
6350 sq. yds. pavings, etc.

about 7 miles, to Henry Ault & Son, of
Cardington, at $46,983. C. O. Higgins
Co. Aud.

Nova, O.—Bids desired until Apr. 16 bv
Bd. Trus. of Troy Township at the office
of J. W. Davidson, Township Clk., for
furnishing material and constructing a
bituminous bound macadam pavt. on
3 1/3 miles of road in said township. R.
T. .Scantlebury, Co. Surv., Ashland.

Painesville, O.—Bids reported desired
until Apr. 12 by County Comrs., for $17,-
000 road improvement bonds. W. Albert
Davis, Co. Aud.

Plymouth, O.—Bids reported desired un-
til .^pr. 6 by W. A. Jeffrey, Village Clk.,
for $11,900 Sandusky St. improvement
bonds.

Tiffin, O.—Bids desired until Apr. 10 by
County Commissioners for paving with
concrete a portion of Morrison Rd ,Eden Township. J. E. Hershberger. Co.
Aud.

Toledo. O.—Bids desired until Apr. 14 by
County Commissioners for furnishing ma-
terial, grading, draining and macadamiz-
ing with a bituminous binder, Copland
Boule., also known as Stone Road Im-
provement No. 53, Adams Township.
Chas. J. Sanzenbacher, Co. Aud.

Uhrlchsvllle, O.—About $20,000 paving
bonds have been sold by town.

Wadsworth, O.—Bids desired until Apr.
15 by J. B. Hilliard. Clk., Wadsworth
Town.ship, at Wadsworth, for $17,000
road improvement bonds.

Wellington, O.—Bids reported desired
until Apr. 5 by Trustees of Penfleld Town-
ship fira M. Starr, Clk.), for $12,000 road
improvement bonds.

Youngstown, O.—Bids desired until Apr.
12 by Road Comrs.. Dist. No. 1 (Frank
Agnew, Secy.) for $66,000 bonds, issued
for the purpose of constructing and im-
proving roads in said district.

•Angola, Ind.—Contract awarded Mar.
10, for paving E. Maumee St. with as-
phalt block to Brooks Constr. Co., Ft
Wayne. C. F. Power, City Engr.

About $38,500 borfds have been sold by Town^wTvoted "to7o*^ns" ract 7 miles'^mircity for street improvements. cadam road at cost of $27,000.

Canal Dover, O.—Bids desired until Apr
14 for paving Iron Ave. and Slingluff AveWm. E. Sykes, Clk., Service Dept. Geo
E. Arnold, City Engr.
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CnwtorrtnHNa. Ind.—Oty Encin««r J,
A. 0««w«n haa complMcd •sUnutu on S
of tlM aktowaUca to ba laid duriac comlna
aprinc; tha total tenath la about l mile.
and coat wOl ba ni.M*: cMlmata for the
»•• W. Main St. aawar. If piacwl. at

Eyanavllla. Ind.—About tlX.OM countjr
road miBrowaawBt boada bare been sold.
BMa fcr taprairtnc U atreeu will b«

JSS"^ JJ*"*» *»«• >»• E. H. Friaae.
Otk. Bd. Pub. Wka.

^ ^^JX' '•»*—PetJOon baa baen raoalved
bT Bd. Pub. Wka. for macadam pave-MM oa ITth Atc. from Bway. to Har-
TtoML TM« aq. rda.
BMa <l«atr«d br H. C. FYanei*. CityO^, VBia Apr. 12 for pavtns aa follows:WKB mafadam on 14th Ave.. Jefferson

aad JadDon Sta.. to coat (5114. WM} andmm raspactlTelr. and alley No S W.
with aaphalt. tlt,010. Wm. J. Fulton.
City. Encr.

ladlaita.—Bids reported dealred by Co.
Comra aa foOowa for pavlna:

Cntfl Apr. (:
•- •

Lx«anaport. for macadam with tar
Mndar. Oykman 8prtn(s Rd.. cost »8.700.C R. Lombrook Co. Surv.; A. P. Flynn.
Ctt^ Aud.

Oovtuston, sradlna. dralninc and pav-
UC with snivel road in Davis Township.
alao Levi Tlmmona Rd. Hlnman W.
Newlln. Co. Aud.
Until Apr. 10:
Terre Haute. irradinK. pavlnc and Im-

proving road In Honey Creek and Sugar
Creek Townships.

Indianapolis. Ind.—Bd. Pub. MTks. voted
to raaorface S. Meridian St.. at cost of

^COalracta were awarded Ifar. 20, by
Bd. Pub. Wka. aa follows: 200.000 sals.
road oO. to Standard CHI Co.. Indianapolis,
aad tM ear loada rruahed stone, to A. F.
ZaarlM Cootr. Supply Co.. Indlanapolla
BdL Public Works voted to pave Roose-

velt Ava: aatlmatad coat, with wood
Mock. >4I.7M: alao Guilford Ave.: coat

Band. Ind.—The proposed bond
iMaa of tl<4.«3.1 for bulldins 11 stamlard
aOaa of Uncoln Hlchway. 18 ft. wide,
acmas St. Joseph County, reported to
have been tosallzed by State LeKlalature.

Coldwatar. Mich.—Bids reported dealred
imtll Apr. M by County Road Comrs., for
«««n»tructln» about IH miles macadam
road In Butler Township.

Brocton. III.—Bids reported desired un-
til Apr. 1! bv Comrs. of Highways Em-
barraaa Township, at office of Town
Oerk. Brocton. for & combination rock
aad gravel roads. Karl J. Barr, Co.
Sopt. of Hifltwaya. Paris.

Cbleage, III.—BIda dealred until Apr. 5
br U R. IfcGann. Comr. Pub. Wka . for
fumlahlng and delivering, f. o. b. cara. at
aay team track In this dty, crushed lime-
•toee. for use of the Rireau of Streeta.
Ctoatract awarded Mar. 20 for 4000

n. yds. cmalied granite, to Wisconsin
Otmnlte Co.. in Waahlngion St.. at t2.0!>
per cu. yd-: and to Standard Oil Co., 72
W. Adams St.. for I.MO.OOO aal. road oil
at 2 i rta. per gal. Walter d. Leinlnger.
Snpt. Bureau of Streeta.
BIda dealred until Apr 9 by Bd. Local

Improvemenu <Edw. J. niackln. Recy.),
for Improving Blarkslonc and Pazton
Avea., W. ISd. N, Rockwell. S. May, E.
S(th and a number of other streets and
alleys. Bids dealr'd fin vitr. brick, as-
phalt. Portland cement roncrete. etc.

Oenea. III.—City will let contract about
Apr. It for 10.110 sq. yda. reinforced con-
<TaU paving 7 In. thick, 2000 Un. ft. con-
crate car1> and gutter, with excavating
aad storm water inlets: estimated cost
SU.SdI.7S. Dr. A. M. Hill. Secy. Bd. I>ocal
iBiproT.. Genoa: J. E. Lowman, Engr..
Syearoort.

IHIaela.—BIda daaired until Apr. 7 by
Slate Highway Comn., Springfield, for
foOowtac State Aid work, all cement to
ba fomlibed by Stete: 7100 ft.

Kaadall Cotlnty, Sect. A, 7100 ft. con-
crate. COM tu.m.
Hangaowwi County, Sect. P. 1700 ft.

trick. COM $SM1.

*Pafcln, III.—Bd. Local Improvementa
aaranlcd to Janaen A Zoellcr. Pekln. con-
tract for oaving State and 2d SU. with
brick, at M4,07(.

^Rockford, Ml.—Contract awarded by
Bd. Local Improv. Mar. IS for paving
IVoapect St. with macadam, about MOO
•a. 1^., to Kan * Page, of Rockford, at

Belolt, Wis.—Rids desired until Apr. 10
at the ofHce of the Pub. Wks. Com. <Oeo.
P. Haynea. Chmn.) for furnishing mate-
rial and Improving portlona of Boabnell
Chapln. Church. Clary. Haniaon and It
otbcr streeta. requiring 121,000 sq. yds.
paving. U.200 tin. ft. curb and MO lin. ft.
covered gutter. BIda daaired on any or all
of the following trpea of pavement: Creo-
soted wood block, ritr. block, sheet aa-
phalt. aaphaltlc concrete; reinforced, 2
course, Portland cement concrete; tar
macadam, mixed method: all on S-ln. con-
crete bust.

La Crosse, Wis,—Bids reported desired
until Apr. 24 by Bd. Pub. Wks. (John
Vollmar, Chmn.). for paring with brick
and Improving Rooe and Jay flts.

Prairie du Chlen, Wis.-BIda desired un-
til Apr. 21 (extension of date from Apr.
II) by W. H. Turbltt. City Clk.. for fur-
nishing material and laying 9X06 sq. yds.
permanent pavement on concrete foun-
dation. 1500 ft. curb and gutter and other
acceaaortea. Bids desired on the following
kinds of pavement: Reinforced concrete,
aaphaltlc concrete, vitr. brick, creosoted
block, sandstone and tarvia.

Racine, Wis.—Bids reported dealred
until Apr. 8 bv Jos, J. Patrick. Co. Clk.,
for gradlnr. surfaoinK and building cul-
verts on Corliss Road In Mt. Pleasant,
about &4(i5 sq. yds. waterbound macadam.

'ACedar Rapids, la.—Contracts for pav-
ing awarded bv Citv Council Mar. 19 to
Ford PavlnR Co.. Cedar Rapids: 1st Ave.,
with brick asphalt filler, at 191,932, and
with vitr. paving block. 6th and llts Sts.,

gth Ave. west and 16th Ave. west, at
117,817.

Ciarinda, la.—Bids desired until .Apr. 8

by T. A. Wilson. City Clk.. for gradlnf?.
curbing and paving Water St., requiring
approximately S250 ft. curb or curti and
gutter: 4480 »n. yds. asphalt concrete or
4930 sq. yds. concrete pavement.

ASIoux City, la. — Contract awarded
Mar. 13 for paving W. Riverside Ave. and
Iowa St. with concrete, to Julius Orensen,
of Sioux City, at 12 per sq. yd.
Contract awarded ^'ar. 20 for paving

with roncret* Grand View Ploule. to Han-
Ian & Okes SIO"x CUv. at 11.12 per sq. yd.
Paul J. Wells. City Clk.
Contract awarded to .lensen & Krage,

Sioux City, for paving 20th St. from Sum-
mit Ave. to west line, from Pierce to
.Summit, and alao 2'8t .St. f-om P'erce to
Summit, with concrete, at 11.12H per
q. yd.

Duluth, Minn.—City Council has ordered
Improvement of 22nd Ave. W. for 3 blocks.
Estimated cost with brick paving, 116.400:
sandstone paving. 118,100: or reinforced
concrete, 113,900. John Wilson, City Engr.

Minneapolis, Minn.—Bids reported de-
alred until Apr. 5 by A. P. Krlckson. Co.
Aud.. for grading and graveling 9761 lin.
ft. road on Road No. 8. Maple Orove
Townahin. and 3840 lin. ft. on Road No.
82. Excelsior Township.
Bids desired until Apr. 19, same place

aa above, for a 600-gal. air pressure oil
distributor, also a 2-hor8e street sweeper.

Slayton, Minn.—Bids reported desired
until Apr. 5 bv K. V. O'Brien. Co. Aud.,
for 10 dump wagons. 4 Fresno scrapers,
I Norman scraper and 1 No. 5 plow.

St. Paul. Minn.—<:?lty Council reported
to he considering paving of streets from
Dale St. to Lexington Ave. and from
Summit Ave. to Marshall Ave., exclusive
of streets in district already paved or for
which paving orders are pending. This
paving order will Include a district more
than half a mile square.

Walker. Minn.—Bids desired until Apr.
1« by C. I) Bacon, Co. Aud., for con-
structing State Rural Highways, Nos. 81
and 8.1. Highway No. 81 involves 30,975
cu. yds. surfacing. 48.381 cu. yds. grad-
ing, 129,000 lin. ft. turnpiking, 31.26S cu.
yds. off-take ditches. 56.324 cu. yds. side
ditches. 4.076 lin. ft. corrugated metal
culverts. 410 cu. yds. concrete culverts,
etc. Total estimated cost, $69,947. High-
way No. 83 Involves 10.746 cu. yda. surfac-
ing. IIS.BSO cu. vds. grading. 48,8S0 lin.
ft. turnpiking. 18.934 cu. yds. off-take
ditches, 20.100 cu. yds. side ditches, 4849
lin. ft. corrugated metal culverts 464
cu. yds. concrete culverts two 24 ft span
concrete and steel bridges. Total esti-
mated cost. «61,131. Oen, A. Ralph, Engr.,
Shubert Bldg., St. Paul.

McPherson. Kan.—Rids desired until
Apr. 10 bv Milton Hawklnson, City Clk.,
for 26 blocks of street paving and 8
blocks of alley paving. H. A. Rowland,
City Engr.

Hutchinson, Kan.—Bids reported de-
sired until Apr. 9 by Geo. W. t*e. Conk , for Improving 5 miles road In North
^'.''.f"

Township, known as Raymond-
Sylvia Rd.

. ?***Jf"i„'^^0~'""'" desired until Apr
» by B W. Harris. City Clk.. for grad-
hig. curbing and paving with vitr. pressed
?. £l? ^''^'* ""d "" vertical fibre brick.
II blocks on 7th St.. about 12,900 sq yds
pavt. and 9800 lin ft. combined curb and
gutter.

Fargo. N. O.—Bids reported desired un-
til Apr 8 hv A. R. Watklns. City Aud.,
'— "*!!"* V"^ curbing portions of Rob-
erts. «th and other streeU. Bids desired

2;?„I?l'V""S^?."*.,f?."'=™**- Portland cement,
concrete, bitullthic or asphalt.

JamertowB, N, p,—Bids desired until 2
P. M. Apr. 5 by And. Biewett, Co. Aud
Joj^gConstructing a road to cost about

Kansas City, Mo.—Bids desired until
Apr. « bv Bd Pub, Wks., for construct-
ing vertical fiber vitr. brick block pave-
!"•"'„ f," »<"• ««•• an'' vitr. brick blockSummit St.. and creosoted wood blockon Mcoee St.

., ^H"^- Tex.-Bids desired until Apr. 7

rZ,".;,';™?'',*""'-..'^"'' ."e^y- 'or 'urnlsh-
Irtg material and paving with concrete

?e"ri«rn"jrrTeT.""'
""''" """ •'"""•' °"

Longvlew, Tex.—Citizens voted $300,000bonds for constructing 75 miles macadam
roans.

Ft. Worth, Tex.—Bids desired until 9

A M Apr. 6, by F. J. Von Zuben, City

Engr., for paving with bitullthic, poured
asphalt, macadam, sheet asphalt, or Ber-
mudez bituminous concrete on portions

of Cannon and Travis Aves., Cherry,
Lilac and other streets, in all about 28,450

sq. yds.
Onlv bid received by City Commission

for paving with asphalt macadam 3 roads
leading to county roads submitted by
Roach, Mannlgan Paving Co., Memphis,
Tenn.. at $35,000.

Pecos, Tex.—Miss W. E. Wood, Co.

Clk., writes that Wl B. Bullock, of Kan-
sas City, Mo., has been engaged as engi-

neer for 65 miles of grading and 30 miles

of surface roads. Contract for road
work not let. Bonds have been sold to

engineer.

Polytechnic, Tex.—Contract for 15,000

ft of 3'^-ft. cement sidewalks awarded
by Polytechnic Young Men's Business
League to E. H. Allen, Ft. Worth.

Wichita Falls, Tex.—About $45,000 pav-
ing bonds have been sold by city.

Everett, Wash.—Bids will be received
about Apr. 16 by City Council (or grading,
constructing curbs and gutters cement
walks on Funston St.

Montesano, Wash.—Bids reported de-
sired by County Auditor until Apr. 19 for
constructing 3 highways, involving grad-
ing and graveling of 20,000 lin. ft.

Redmond, Wash.—Bids reported de-
sired until Apr. 20 by County Comrs.,
Seattle, for constructing 6 miles Red-
mond-Snoqualmie Rd., near Redmond, to

consist of grading and graveling. Prob-
able cost $65,000.

Seattle, Wash.—Contract is about to be
let by Bd. Pub. Wks. for constructing
concrete sidewalks on Woodlawn Ave.
Contract is about to be let Ijy Bd. Pub.

Wks. for paving 8th Ave. West; cost
$47,698.
Plans have been approved and contract

will soon be let by Bd. Pub. Wks. for
paving 12th Ave. Dist., extending from
Broadway to 14th Ave. and from East
Union St. to East Olive St.; cost $232,401.

Tacoma, Wash.—Contr.acts about to be
let by county for paving Pacific Highway,
from Tacoma Speedway i^A miles to
Custer, cost $12,000. and paving stretch
roadway between Alderton and Orting,
cost about $.'!5,000.

Walla Walla, Wash.-About $21,000 pav-
ing bonds have been sold by city.
Bids desired until Apr. 30 by M. A.

Powers, City Clk., for paving to cost
$90,000.

Oregon.—Following are totals 4 lowest
bids opened Mar. 17, by State Highway
Comn., ,SaIem fH. L. Bowlby, Engr.), for
constructing Mitchell Point. Section of
Columbia Highway. Hood River County:
Stanifer-Clarkson Co.. Northwest Bank
Bldg., Portland, $40,343 (awarded con-
tract); Copenhagen Bros.. 925 Yeon Bldg.,
Portland. $42,722; A. Guthrie & Co.. Inc.,
624 Pittock Bldg., Portland, Ore., $45,048;
Carlson. Chindahl & Co.. 322 Fernwell
Bldg.. Spokane. Wash., $45,077.
Following are the unit prices of Stan-

(lifer Clarkson Co.. successful bidder on
the above Mitchell Point section of Co-
lumbia Highway:
Embankment haul to 300 ft. (per
cu. yd.) $0.24

Embankment haul 300 to 1,000 ft.
(per cu. yd.) 27%

Earth excav. haul to 300 ft. (per
cu. yd.) 24

9,000 cu. yds. earth excav. haul 300
to 1,000 ft 27>4

Hard pan haul to 1 ,000 ft 45
1,500 cu. yds. loose rock haul to

1,000 ft 47
8,000 cu. yds. shell rock haul to

1.000 ft 30
12,000 cu. yds. hard rock haul to
300 ft 77ii

Hard rock haul 300 to 1,000 ft 81
Riprap, loose, haul to 1,000 ft 75
Riprap, hand placed, haul to 1,000

ft 2 50
20.000 cu. yds. overhaul on above

for each 100 ft oi
420 lin. ft. tunnel, complete 33.00
45 lin. ft. tunnel windows 30 00
Wrought iron and spikes, per lb 08
Cast Iron, per lb 07
44 M ft. creosoted timber and plank.47 50
Tile drains. 4 in., per lin ft 15
50 lin. ft. cor. iron pipe, 12 in 2 00
•w lin. ft. cor. Iron pipe, 18 In 2 50W [In, ft. cor. Iron nine. 24 in 3.00
50 n, ft, concr, pipe in place, 12 in, 1,50
••0 n. ft. concr. pipe in place, 18 In. 2.00

,?..""-..V-
.CO"'"', nlpe in place, 24 in, 2,50V tr, t le n place, 6 in., per lin. ft. .35

Vitr tile In place. 8 In , per lin. ft, 50

r2
"• tl

'*'" '"'' '" "'ice. 12 in, 1.05
50 In, ft, vitr, tile in place, 18 in, 1 50
50 lin. ft. vitr. tile in place, 24 In. 2 00
30 sq, vds. rubble masonry (dry)

1 to 6 ft. high ,.,. 225
30 sq. yds, rubble masonry (dry)

6 to 12 ft. high :
"'•

2 75
20 sq, yds. rublde masonry (dry)'

12 to IS ft. high ,.,. 3 2'-,

20 sq, yds, rubMe masonry (dry)
18 o 24 ft, high ,,;._ 3.75Hubble masonry (cement morlar)
ner cu. yd jg oo

275 cu. yds concrete. Class A"'.'.'.'Afi'M
'o«- reinforcing steel, in place,

per 100 lbs 3 50
380 lin, ft railing on viaduct.';;!;;! i'so
3 acres clearing, light 90;00
•^11 s'l. rd. Kr\ihbitig <> tin

Bakersfield, Cal,—Bids desired until
Apr. 12 by Bd. Superv. for grading, pav-
Irtg and constructing culverts on Div. 3.

Sect. 2, Wasco-Lost Hills Road, about
10.5 miles; also separate bids for fur-
nishing Portland cement, about 90,000
bbls. I. L. Miller, Clk.

Dunsmuir, Cal.—Citizens voted to con-
struct concrete road through Dunsmuir;
cost, about $25,000.

Elmhurst, Cal,—Contract for paving
streets with macaidam awarded to D. U.
Toffelmier, ,San Leandro, at $19,000.

Hanford, Cal.—F. E. Newton, City Clk.,
writes 5 miles of concrete base asphalt top
pavement has been discussed by City Bd.
of Trustees. No definite action at this
time,

Holllster, Cal,—Bd, Town Trus, voted
to pave South and Monterey Sts.; cost
$25,000.

Long Beach, Cal,—Lowest bid opened
by Bd. Pub. 'Wks. Mar. 17 for paving
with cement American Ave. submitted by
Fairchild - Gllmore - Wilton Co., Pacific
Electric Bldg., Los Angeles, at $36,272.

Manhattan Beach, Cal.—Following are
bids opened Mar. 17, by City Trustees, for
improving 15th St. and 3 alleys: Modern
Constr. Co.. 112 W. 9th St., Room 1023,
Los Angeles, $14,251 (awarded contract);
E. Schilling. Burbank, $21,719; Redd &
Pence, Builders' Exchange, Los Angeles,
$15,743; Geo, L, Carroll, 3315 Mojeska
Ave,, Los Angeles, $18,388, L, Price,
City Clk,
Unit prices of Modern Constr, Co,, suc-

cessful bidder:
66,698 sq. ft. Grading and paving, . $0.15
1991 ft. Curb (concrete) 26
9511 sq. ft. Sidewalk 128
4611 ft, 3 xl2-in, R, W, header,,, ,15

1570 sq, ft. Cone, pavement 138

208 ft, 2 X 12-in, R, W. header, , .14

59,5 cu, yds. Soil 2.00
21 Light posts (ornamental

concrete—each Incl. conduit
wiring) 65,00

5 Monuments 3-00

Outlet and storm drain 75,00

Manhattan Beach. Cal.—Bids desired
until Apr, 7 by Llewellyn Price, City

Clk,, for paving a portion of Manhattan
Ave, about 178,400 sq, ft,, 65,500 sq, ft,

sidewalks, etc.

Orovllle. Cal —Contract awarded Mar.
13 for paving aboiit 18 blocks to Clark &
Henery Constr. Co., Stockton, at $30,974.

Other bids: Federal Constr. Co., San
Francisco. $31,929; City Street Improv.
Co, San Francisco. $35,951; Ransome
Crummey Co., Sacramento. $38,600.

Redwood City, Cal.—Bids were opened
Mar. 15 by .Supervisors of San Mateo
County for highway work, as follows:
Co'lma, to Half Moon Bay Road,

awarded to Spring Constr. Co., First Na-
tional Bank Bldg.. Berkeley, at $30,845.

Other bidders: .Tas. Willison. $31,664;

Bates. Borland & j\yer, $37,303; Colma
Contr, Co,, $34,929; Peterson & Grier,

$31,185,
Road from Tunitas to San Gregono.

awarded to Jas, Willison, Half Moon Bay,
at $24,906, Other bids: Bates, Borland &
Aver, Crocker Bldg., San Francisco, $34,-
63"8; Peterson X- Grier. 62 Post St,, San
Francisco, $25,785.
Bids on Belmont to Crystal Sprmgs

Road were rejected and .las, V, Neuman.
County Surveyor, is to build the road.
Bids on the road from the first to sec-

ond crossing of San Gregorio Creek on the
Redwood City to San Gregorio Road were
laid over until the next meeting of the
Bd, of Supervisors, Apr. 5,

Riverside, Cal,—Contract for con-
structing 22^4 miles highway in Banning
to Palm Springs section of county awarded
bv Bd, County Supervs, to B. R. Davisson
Co., Monrovia, at $63,954,

San Gabriel, Cal.—Ira H. Stauffer, City
Clk,, writes it is proposed to pave An-
geleno Ave., 41.120 sq. ft., with oil

macadam on earth foundation, cost about
$9,000. Engineer. E. T. Wright, P. E.
Bldg.. Los Angeles.

Sausallto, Cal.—Plans have been com-
pleted by City Engineer for constructing
concrete and brick pavements on streets:
cost about $27,000.

Ogden, Utah.—Bids reported desired
until Apr. S by Washington Jenkins. Co.
Engr.. for building about 25 blocks of

sidewalks.

Utah.—The State House at Salt Lake
City has passed bills for appropria-
tions for following roads: $52,000 Grand
Canvon - Yellowstone Park Highway:
125.600. for constructing state road in

Uinta and Duchesne Counties; $5,000
road between Fremont and Emery; $15,-

000, road between Grover and Boulder;
$30,000, road through Tooele County to

Nevada Line; S15,000, road from Helper
to Duchesne: $20,000. state highway be-
tween Logan and Garden City, and $10.-
000. road from Tooele to Deep Creek.

Westmount, Que.—See "Sewerage and
Sewage Disposal."

Victoria, B. C—City Engineer estim-ates
cost of paving .^mphion Bank and other
streets at total cost of $175,000.
City Council is about to let contracts

for improvements as follows: Haultain
St.. pivement. cost 112.650; George Rd..
concrete sidewalks. $17,566. and Richmond
17d M!,\-,im,ii^t ,>,»«» 58 R*}?,
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STREET CLEANING AND
GARBAGE DISPOSAL.

Philadelphia, Pa.—Local press reports
state that bids are desired by M. L.
Cooke, Dir. Dept. Pub. Wks., for garbage
disposal for 1916.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

River Improvements—WatervMIe, Me.

—

Green & Wilson, of Waterville, are re-
ported to be making surveys of Kennebec
River to cover entire river and Its tribu-
taries, work to require one or two years.
The manufacturing companies alony: river
are having the work done in order that
plans may be made and dams built to
hold back the surplus water of the spring
for use during the summer. The engi-
neers will also submit estimates of cost
of dams and a complete storage system.

Port Development—Providence, R. 1.

—

There is reported to be a movement on
foot here for development of the Port of
Fall River, including construction of a
public terminal under supervisions of
State Harbor and Land Comn. of Provi-
dence.

•(^Dredging—Hartford, Conn.—Contract
for dredgini; in Connecticut River below
Hartford (bids opened Mar. 18) has been
awarded to Hartford & New York Trans-
portation Co., of Hartford, at $13,000.

Crib—Buffalo, N. Y.—Bids desired by
Francis G. Ward, Comr. Pub. Wks., until
Apr. 14 for constructing a 600-ft. timber
crib and concrete top or all concrete dock
wall along Bird Island Pier, Black Rock
Canal; cost $10,000. Geo. H. Norton,
Deputy Engr. Comr.

River Fork— Rochester, N. Y.—New
bids for deepening of river channel be-
tween Central Ave. dam and a point south
of the aqueduct will be called for shortly;
cost about $284,000. F. T. Ellwood, City
Engr.

•Sea Wail—Gaiilee, N. J.—Contract
awarded by Bd. Chosen Freeholders at
Freehold. Mar. 23. for constructing sea
wall at Galilee, to Owen J. Melee, of Long
Branch, at $8,132.

Hydro-Electric Plant—Valdosta, Ga.

—

Plans and specification reported being
prepared by South Georgia Power Co.,
recently incorporated with a capital of
$2..'j00.000. for construction of a hydro-
electric plant on Withlocoochee River, 4
miles from Valdosta. Electricity gener-
ated at plant will be transmitted to Val-
dosta. Quitman, Camila and other towns
in this part of State. Frank Roberts is
in charge of the project.

Hydraulic Dredge—Lynn Haven, Fla.

—

Bids desired until Apr. 15 by R. W.
Beach, Sr., City Clk., for furnishing a
hydraulic dredge, new or second hand, in
good Condition, together with necessary
discharge pipe and other appurtenances
for use in dock construction and other
Improvements. E. H. Wilbur, City Engr.

Wharf—New Orleans, La.—Bids desired
until Apr. 7 by Bd. Comrs., Port of New
Orleans, New Orleans Court Bldg.. for
constructing a pile and timber wharf on
the east bank of the Mississippi River, be-
tween Soniat and Bellcastle Sts. ; also a
pile approach to same.

Dredging—New Orleans, La.—Bids de-
sired until May 3 by Maj. Edw. H. Schulz.
Corps Engrs., U. S. A., New Orleans,
for dredging in Bayou Teche between
Keystone Lock and Jeanerette, La., ad-
vertised in Engineering Record.

Drainage System—Union City, Tenn.

—

Bids reported desired until Apr 12 bv
Directors Obion River Drainage Dist. (J
A. Coble, Secy.) for constructing about
1,564,300 cu. yds. levee work, with float-
ing dredge, and about 631.700 yds. ditch
work, 3 reinforced concrete sluiceways,
etc.

Dredging—Alpha, O.—Contract award-
ed Mar. IS by County Comrs. at Xenia
(Geo. W. Kendall, Clk) to Jones Constr.
Co. for Beaver Creek Channel work at
$13,091. Work includes excav. of 144,183
cu. yds. earth, all of which is designed
as floating dredge work, except about
1040 cu. yds., which is designed as team
work. The work is located at Alpha Sta-
tion, 12 miles east of Dayton. The work
consists of deepening, widening and
straightening Beaver Creek stream. Next

3 lowest bids: Chapman Bros., $14,280;
Gilmore Bros., Toledo, $14,314; C. V.
Oyen, Valparaiso, Ind., $14,314.

Reconstructing Dam— Marietta, O.—Bids
desired until Apr. 26 by Lieut.-Col. H.
Jervey, Corps Engrs., U. S. A., Cincinnati,
for reconstructing in concrete the top of
dam No. 2, Muskingum River, at Devols
Station, about 53.4 miles above Marietta.
The river is navigable for 6-ft. draft be-
tween its mouth and at Marietta and
Zanesville.

River Improvement—Tiffin, O.—Bids
desired until Apr. 20 by Wm. Heller, Dir.
Pub. Service, for earth and rock excav.,
and furnishing necessary labor and ma-
terial for constructing concrete retaining
walls advertised in Engineering Record.

River Improvement Bonds—Tiffin, O.

—

River improvement bonds in the sum of
$75,000 reported sold by City Auditor on
Mar. 17.

.^Ditch — Boonviiie, Ind.—Contract for
constructing the Homer E. Totten dredge
ditch reported awarded to John H. Blair,
at $24,250.

-(^Ditch — Mankato, Minn. — Contract
awarded Mar. 24 for constructing County
Ditch No. 36 to North Star Concrete Co.,
of Mankato, at $23,100. C. L. Kennedy,
Co. Aud.

Ditch—Olivia, Minn.—Following are 4

lowest bids opened Mar. 15 by County
Comrs. (J. D. Johnson. Co. Aud.) for con-
structing County Ditch 57: H. J. Carson,
Fairfax, $13,887; Kircher Bros., St. Paul,
$13,990; Carl Christensen, Litchfield, $14,-

261, and Hector Coolsaet, Marshall, $14,275.

*Dltch — Slayton, Minn. — Contract
awarded Mar. 24 for constructing Judi-
cial Ditch No. 3 to the Widell Co., Man-
kato; approximate length of main ditch
24,600 ft., average depth 8 ft., 113
branches, aggregating in length 181,600
ft. tile 6 to 26 in. 6,400 ft. open ditch,
22,272 cu. yds. to be removed. Esti-
mated total cost $72,882. E. V. O'Brien,
Co. Aud.

• Ditch — Wheaton, Minn. — Contracts
awarded Mar. 20 for ditch work as fol-
lows: To D. E. Morgan, St. Cloud, 5 con-
tracts, 26 miles, about 167,000 cu. yds.,
cost $21,600, and to C. W. Rood Constr.
Co.. Grand Rapids. Wis., 5 contracts, 14
miles. 76,000 yds., cost about $10,900.

J. E. Dodds, Engr., Wheaton, writes
that 30 additional miles of ditches, will be
let this summer.

•Levee—Osceola, Ark.—Contract award-
ed Mar. 24 by Comrs. of Drainage Dist.
No. 9 to Catchings & Co., Roseland, Ark.,
for 6700 cu. yds. levee embankment, at
18.05 cts., and 9000 cu. yds. excav., at 23.15
cts. per cu. yd. Work is located about
13 miles southwest of Blytheville, and
will be constructed with teams and scrap-
ers. Algo to Memphis Bridge Co., Mem-
phis. Tenn., for constructing 5 steel
bridges 32 ft. long, on concrete abut-
ments, at $2,809. Morgan Eng. Co., Mem-
phis, Tenn., Engrs. for Dist.

Drainage System—Osceola, Ark.—New
bids desired Apr. 14 bv Comrs. Grassy
Lake and Tyronza Dists. No. 9 (S. E.
Simpson, Chmn.) for constructing levee
embankment in Dist. 1 from plans of
Morgan Eng. Co., Engrs., Memphis,
Tenn.
•Contract for levee embankment in

Dist. No. 2 was awarded Mar. 24 to
Ketchens & Co.. of Rosland, Ark.

Seawall Bonds—Galveston, Tex.—Bids
desired until Apr. 5 by .John M. Muroh.
County Aud., for $42,000 seawall and
breakwater bonds.

Irrigation Work—Hariingen, Tex.—Bids
desired until Apr. 10 by Bd. Directors
Cameron County Irrigation Dist. No. 1,

Hariingen, for constructing one or two
wooden box flumes over Arroyo Colorado.

North Yakima, Wash.—County Engineer
reported to have been instructed to pre-
pare plans for a drainage system in Dist.
25, to cost about $38,000. ,

Pumping Plant—Seattle, Wash.—Fol-
lowing are bids opened by Maj. J. B.
Cavanaugh, Corps Engrs.. U. S. A..
Burke Bldg. Seattle. Mar. 15, for pump-
ing plant for Lake Washington Canal
locks; R. D. WBod & Co., Philadelphia,
Pa., $29,076; Hans Pederson, Seattle,
$31,774; United Iron Works, Oakland,
Cal., $35,506; Allis-Chalmers Mfg. Co.,
Milwaukee, Wis.. $35,697; Chas. C. Moore
& Co., San Francirfco. Cal., $39,609;
Seattle Constr. & Dry Dock Co., Seattle,
$43,517.

•Beach Protection—Cape May, N. J.—Following are unit prices of 4 lowest bids
opened Mar. 22 for renewal, repair and additions to boardwalk, beach drive and bulk-
head, affording additional protection to beach front; (a) Atlantic Constr. Supply Co.,
Atlantic City, $55,489 (awarded contract); (b) Cantrell Constr. Co., Camden, $55,505;
(c) Pugh & Hubbard. $58,309; (d) C. R. Simpson, Huntington. Pa., $58,840.

•(a) (b) (c) (d)
5.000 holding piles, white oak $2.55 $2.61 $2.64 $2.99
220 repair piles, white oak 3.50 4.15 3.34 3.60
7.2 M ft. hemlock sheeting 88.00 34.70 54.50 46.80
19 M ft. yellow pine wales (long leaf) 88.00 85.65 72.65 54.42
2,300 cu. vds. bru.sh mats 90 .83 .945 1.08
11,000 tons stone 2.65 2.60 2.765 2 59
13.000 lbs. galv. tie rods, 1 In 06 .06 .062 .04
800 boardwalk foundation piles, white oak 1,00 1.03 1.71 1.14
600 Iln. ft. boardwalk erected, lumber furnished 70 .64 .73 1.29
2.500 lln. ft. new boardwalk erection 2.10 2.45 2.60 2.59
1, 5O0 lin. ft. galv. iron railing f2 and 1V4 in. pipe) 55 .57 .75 .73
Repair storm water drains (lump sum) 360.00 181.00 300.00 441.25
Furnish labor, with superintendent (per hour) 35 .30 .325 .25
6,200 cu. yds. fill washouts .45 .42

Seawall—Seattle, Wash.—Bids desired
about Apr. 20 by Bd. Pub. Wks. for con-
structing 1,800 ft. concrete seawall along
Railroad Ave. between Yesler Way and
Madison St.; cost about $150,000. Work
includes about 16,000 cu. yds. earthwork,
5250 sq. yds. brick paving, 4700 cu. yds.
concrete wall, 8500 lbs. reinforcing steel,

190 M. ft, planking, 25 M. ft. pile bulk-
head, 45,000 ft. back filling, etc.

River Work — Seattle, Wash.—Lowest
hid opened Mar. 26 by Bd. of Wks. for
making fill in the Duwamish River sub-
mitted by Holt & Jeftery, Transportation
Bldg., at $26,976.

Irrigation—Echo, Ore.—A. B. Thomson,
Dir. Teel Irrigation Dist., writes that no
contracts have been let for the proposed
improvements; bid for the purchase of
$700,000 bonds will be received early In
AprlL Engineer, W. B. Hinkle, of Echo.

irrigation—lone, Cal.—John V. Powers
reported interested in construction of the
Volcano Irrigation ditch here, to cost
about $400,000.

•Harbor Work—Los Angeles, Cal.—
Contract awarded by Harbor Comn. Mar.
17. to S. G. Hindes, of San Francisco, for
dredging channel in fisherman harbor and
filling in sea back of the bulkheads at
10.46 cts. per cu. yd. total cost $130,000.

irrigation—Redding, Cal —C. R. Wiegel,
Co. Surveyor, writes that surveys have
been started by Reclamation Service for
irrigation work on Pitt River, but it will

be some time before these surveys are
complete.

Dam—Morgan, Utah.—Plans for a new
dam to increase the East Canyon Creek
reservoir of the Weber & Davis County
Canal Co. in Moi-gan County, from 13,-

000 to 27,000 acre-ft. of water storage
capacity have been filed with W. D.
Beers, State Engr.. Salt Lake City. The
new dam will be 150 ft. above creek bed
and will extend 50 ft. below into the
earth with its foundations; it will be of
masonry arch type.

Wharf—Halifax, N. S.—Bids desired
until Apr. 10 by G. J. Desbarats. Deputy
Minister Naval Service, Ottawa, Ont., for
construction a naval wharf at Halifax.

Regulating Valves, Etc. for Locks

—

Panama.—Bids desired until April 26 by
Maj. P. C. Boggs, Corps Engi-s., U. S. A.,
General Purchasing Offlcer, Panama
Canal, Washington. D. C. for furnish-
ing regulating valves, machine motors,
and starting panels and limit switches for
locks. Circular 911, advertised in Engi-
neering Record.

ELECTRIC RAILWAYS.
Items Arranged Geographically

•Brooklyn, N. Y.—The Public Service
Comn. for the 1st Dist. approved award
of contract by New York Municipal Rail-
way Cor. to the Star Electric Co., 42d
St. Building, New York, at $17,393, for
installation of an emergency alarm sys-
tem in the 4th Ave. Brooklyn subway.

Greenwood. S. C.—Savannah. Piedmont
& Western Ry. Co. incorporated to con-
struct interurban railway between Green-
wood and North .\ugusta, distance 60
miles. J. Peyton Clark and S. H. Mc-
Ghee said to be interested.

Florence, Ala.—Surveys are being made
by Florence & Huntsvllle Interurban Ry.
Co. to construct 75-mile electric to con-
nect Florence, Rogersville, Athens and
Huntsville. Capital $100,000. S. Jacobs,
Birmingham, Ptes. ; Thurston H. Allen,
Florence, Secy.

Lafayette, Ind.—Preliminary arrange-
ments being made by Lafayette & North-
western Ry. Co. for electric railway to
connect Lafayette and Chicago, 111. G.
L. Brown, Gen Mgr.

Faribault, Minn.—Plans being con-
sidered by Southern Minnesota Traction
Co. to begin work soon on electric rail-

way between Faribault and Waseca. H.
C. Theopold, Faribault, is interested.

Dallas, Tex.—Work will begin soon by
Dallas Southwestern Traction Co. on
electric railway to connect Dallas, Cle-
burne and Glen Rose. John T. Witt, Ch.
Engr.

Houston, Tex.—Construction of an in-
terurban railway to connect Houston
with Richmond is contemplated, length
30 miles. T. B. Wessendorft. Richmond,
P. Eastburn, Houston, said to be inter-
ested.

Fresno, Cal.—Plans are being prepared
by Fresno Interurban Ry. Co. for an ex-
tension to Las Palmas. John B. Rogers,
Ch. Engr., San Francisco.

Ogden, Utah.—Ogden, Logan & Idaho
Ry. Co. contemplates extending, repairing
and equiplng railway between Ogden and
Logan; also for extension to Brigham
City.

RAILROADS.
Items Arranged Geographically

Pittsburgh, Pa.—Ordinances for abolish-
ing grade crossings at 33d St. being con-
sidered by Pub. Wks. Comn. Work will

cost approximately $50,000 and will be
largely done by the Baltimore &. Ohio
Railroad and I'lttsburgh Ry. Co., the city
will pay a portion of cost under an agree-

Greenwood, S. C.—A charter is re-

ported granted to the Savannah Pied-
mont & Western Ry. Co., with a capital

of $30,000, to build a railroad of standard
gauge from North Augusta on Savannah
River to Greenwood, a distance of 60

miles. J. Peyton Clarke and Kenneth
Baker, of New York, are reported among
the incorporators. The road will use
either steam or electricity.

Lula, Ga.—State R. R. Comn. has
granted Lula-Homer R. R. Co. permis-
sion to issue $185,000 common stock to

purchase a right-of-way and prepare
roadbed for a line of road to run from
Dula to Homer, a distance of 12^4 miles.

Alliance, O.—Bids reported desired until

Apr. 6 by Director Pub. Service for con-
structing a reinforced concrete subway
under the tracks of the Pennsylvania
R. R. at Arch St. Probable cost $100,000.

Indianapolis, ind.—Local press reports
state that approximately $4,000,000 will be
spent during nekt 3 years on elevation of

all tracks of the Union Ry. Co., from
Washington and Noble Sts., to the Ken-
tucky Ave. crossing, and tracks of other
railroads connecting with them; the plans
also include considerable bridge construc-
tion work.

San Antonio, Tex.—No plans have yet
been prepared for terminals contemplated
at San Antonio by the Missouri, Kansas &
Texas Ry. system (Leon F. Lonnbladh,
Ch. Engr., Dallas). Cost reported to be
$1,500,000.

Gila Bend, Ariz.—The El Paso & South-
western Railroad Co. (F. L. Guy, Div.
Engr., Douglas, Wyo.) will build a rail-

road to the Copper Camp from Gila Bend
on the Southwestern Pacific line; esti-

mated cost $1,000,000.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Deering, Me.—Bids reported desired
until Apr. 5 by Rev. J. W. Houlihan,
Deering, for erecting a 2 story school
costing $40,000. T. G. O'Connell, Archt..
18 Boylston St., Boston, Mass.

Durham, N. H.—Plans being prepared
by Jas. H. Ritchie, 8 Beacon St., Boston,
Mass., for an addition to the New Hamp-
shire State College; cost about $135,000.

Greenfield, Mass.—Following are four
lowest bids opened Mar. 15 by O. Wen-
deroth, Superv. Archt., Washington, D. C,
for erecting the U. S. Post Ofllce— (a)

limestone, (b) sandstone; Thos. W. Cis-
sel, Wooster, O., (a) $59,000, (b) $62,000;
Westchester Eng. Co., White Plains,

'

N. Y., (a) $59,661, (b) $63,000; W. H. Fis-
sell & Co., 1133 Bway., New York, (a)

$60,400, (b) $62,900; Chas. E. Currier, 110
Summer St., Boston, Mass., (a) $60,900,
(b) $61,300.

Springfield, Mass.—Reported bill has
passed both House and Senate appropriat-
ing $100,000 for new Hampden County
training school.

West Springfield, Mass.—The Mead
property has been purchased for the pro-
posed high school; cost $100,000.

•Danbury, Conn.—Contract for erecting
U. S. Post Office awarded to Chas. Mc-
Caul Co., Philadelphia, Pa., at $58,495.

Brooklyn, N. Y.—Plans approved by
Municipal Art Comn. for a 2-story laundry
staff building to be erected at Winthrop
St. and Albany Ave. for Dept. Public
Charities. Cost $75,000. Sylvester A.
Taggart, Archt., Municipal Bldg., New
York.

•New York, N. Y.—Contract for repair-
ing the University Hall at Columbia
Univ. awarded to M. Reid & Co., 114 W.
39th St. Cost $70,000. McKim Mead &
White, Archts., 101 Park Ave.

Bids desired until Apr. 26 by Col. W. M.
Black, (iorps Engrs., U. S. A., Army
Bldg., New York, for constructing a store-
house and a boat shed on Mill Rock, at
Hell Gate, East River. N. Y. advertised
in Engineering Record.
Bids desired until Apr. 22 by Bd.

Health S. S. Goldwater, Pres.) for gen-
eral construction, also plumbing, gas fit-

ting and heating of a nurses' home and
a medical staff house on the grounds of
the Willard Parker Hospital, Foot E. 16
St.. Boro. Manhattan.
Com. on Finance Bd. Educ. reported

in favor of issuing $450,000 corporate
stock for erecting school on 20th St. be-
tween 8th and 9th Aves.

•North Brother's Island, N. Y.—Con-
tract awarded by Bd. Health, N. Y. City,
on bids opened Mar. 22 for erecting 2

concrete pavilions on the Riverside Hos-
pital grounds. North Brothel's Island as
follows: General contract, to Kelly & Kel-
ley, 12th St. and Vernon Ave., Long
Island Citv, L. 1., at $90,400; plumbing,
E. Krause, 144 E. 58th St., N. Y. City,
$7,900; heating. Walker & Chambers,
Larchmont, N. Y., $7,260.

•Utica, N. Y.—Contract for erecting
the technical high school In connection
with the Utica Free Academy, awarded
to Pius Kerner & Sons, of Utica, at $292.-
600. P. J. Sullivan Co., of Boston, Mass.,
secured the plumbing at $18,873, and elec-
tric work to Langdon & Hughes Co., of
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WatarvllM. N. Y.—FoUowinc ar« lowest
bids opened Mar. 21 by Bd. ^ntract and
Supply for ereclin« U>e city hall: General
cootimct. entire work. J. F. Crowe Constr.
COk. Albany, $37.>TS: mason and car-
paptry. Kelly Constr. Co.. Tonketa. 143.-
Mt: carpentry, indudlnc rooflns. palntlns
and Ktaua work. Jaa. T. Ttfanx. Water-
vUet. tlS.3M: heatlnc and plumblns, John
F. Knaupp. Troy. t4.87C. Demera. Jlosley
41 CkmpalKne. Archts., Troy.

. N. J.—Council appropriated
M1X.WM for a high school.

Qtan Ridge. N. J.—Bids desired until
Apr. I by Ud. Educ. for erectlns a 2 story
and baaement hish school addition co«t-
Inc tM.«M. Edw. L. Tilton. ArchL. 32
Bway.. New York.

Grayalon* Park, N. J.—Bids desired
until Apr. 14 by New Jersey State Hos-
pital. Greystone Park (U. M. Bowen.
Warden) (or erectins an extension to the
Industrial buildinc.

Jaraay City, N. J.—Reported City
Oomra. are. about to ask bids for erecting
the New City Hospital and Nurses' Home
and a new police and Are headquarters
buUdinxs, the cost to be about 11.000,000

Newark. N. J.—City Superintendent Po-
land recommended to the Bd. Educ. a
new hlch school, an addition to the East
Side HlKh School and the completion of
the 4th floor of the Central School, a new
buUdinK for the Boys' Industrial School,
IMW bolldins to replace the S. Market St.
SeiMol. conaolidatinc of the Chestnut and
Waahlngton Sts. schools in a new build-
inc or the erection of an addition to the
Washlncton St. buildinc.

Newark. N. J.—Bids reported desired
until Apr. 19 by H. Argue. Clk. Bd.
Educ, for erectlns a 4 story school cost-
ing tl2S.M«. E. E. GuUbert. Archt., City
HaJL

Treotan. N. J.—Plans prepared by W.
A. Poland. Brood St. Bank BIdg., for the
Junior High School to be erected on the
AlmalMMiae site and to cost $2SO.0O0.

ACaaten, Pa.—Contract awarded to F.
L.. Hoover A Son for erecting a 1 -story
stone and brick chapel, 125 x 130 ft., for

. LAfayette College, to cost SIOO.OOO.

Fox Chaaa (P. O. Philadelphia) Pa.—
The Business Men are said to be consid-
ering the erection of a 3-story municipal
hall cosUng $25,000.

Franklin, Pa.—Bids reported desired
unUI 1 P. M. Apr. a by Bd. School Di-
rectors, Rockland Township (J. C.
Ltfsher. Secy.) for erecting a high school.

McKeasport, Pa.—Reported bids desired
until Apr. 22 by W. T. Norton. Secy. Bd.
SciMMiI IMreetora. for erecting high school.
Com about St0«,000. Vrydaugh & WoUt,
ArchU.. Pittsburgh.

Oil City, Pa.—School Bd. reported to be
in favor of erecting a 1< to 20-room school
at State and 2d Sts.

Philadelphia, Pa.—Plans prepared by E.
P. Durang * Son. 1200 Chestnut St.. for a
boapltal which the Sisters of Mercy pro-
poae erecting at Cedar Ave. and 53d St.
at a cost of tl.500.000. Main building is

to be 52 X 17$ ft., with four wings each
45 X 175 ft.

Plana t>elng prepared by J. Horace
Cook. City Hall, for an 8 story brick and
stone flreproof administration building
MztOO ft., to be erected by the Bd. Educ.

Pntabwrah. Pa.—Detailed plans for the
combiaed |I,000.00« city hall and court
borne are to be prepared at once by Edw.
B. Lice;, M7 4th Ave., and bids for con-
stmetloii will soon be asked. Jas. I..

Btvmtt, Oliver Bide.. ^ Consulting Engr.
Reported new bids to be asked by Bd.

Pub. Educ. for erecting the !k;henley
High SdMML
PottovlWe, Pa.—Contract for erecting

annex to Patterson Building awarded to
Walter Wertley of Pottsvllle at tl4.250.

Baltimore, Md,—Reported bids about to
be asked for. erecting 2 buildings at
Homewood for the John Hopkins Univ..
one lo be for Phyalcal Laboratory, Wyatt
A Noltlng. Baltimore, Archts.. and the
other chemical laboratory. Carrere St
Hastings. Archts.. New York. N. T.: each
building to cost $200,900.

Indian Head, Md.—Bids desired until
Apr. 17 St Bureau Yards and Dodts,
Navy Dept.. Waahington. D. C. (H. R.
Stanford, Ch.), for 2 corrugated steel cot-
ton storehouses at the Naval Proving
Ground. Indian Head.

Wilmington, Del,—Bill has passed both
House and Senate appropriating $150,000
for erecting addition to high achool.
Competitive plans desired until Apr. 12

by Bd. Pub. Educ. (H. J. Outhrle, Hecy.)
for above addition to the high school,
to be 4 story.

Moundsvllle. W. Va.—Reported bids will
soon i>e asked by State Bd. r.'ontrol.
Charleston, for erecting the tubercu-
losis hospital at the State Penal Inst.,
Moundsvllle. M. Z. White, Warden.

Wilmington, N. C—Bids desired until
Apr. 19 by O. Wenderoth, Superv. Archt..
Wanhington. D. (.'.. for construction com-
plete (Including mechanical equipment)
of medical offlcer'o quarters at the IT. 8.
Marine Hospital. Wilmington.

^Spartanburg, S. C.—Contract for
erecting Northside School awarded to
Willard Boggs & Co., S|>artanburg. at
$30.1S4. Plumbing and heating awarded
to W. B. Guimarin of Columbia.

Atlanta, Ga.—Finance Committee re-
ported to be considering erecting for the
Purchasing Department a central ware-
house and storage quarters.

Conyers, Qa.—Bids desired until Apr.
16 by the City Council, at office of Chas.
K. Galley. Mayor, for furnishing material
and erecting a graded school. Wm. A.
EMwards, Archt., Candler Bldg.

Decatur, Ga.—Citizens voted $25,000
bonds to erect a school in Oakhurst Sect.

Savannah, Ga.—Bd. Educ. taking steps
to erect a 16-room school on the East
Side.

-^Jacksonville, Fla.—Contract for erect-
ing court house annex awarded to W. P.
Richardson Co. of Jacksonville at about
$164,000.

#New Orleans, La.—Contract for mak-
ing re|ialrs to buildings at the Naval Stp.-
tlon awarded to C. A. Bure, Hattlesburg,
Miss., at $?S,63g.

Tioga, La.—Bids reported desired until
Apr. 6 by D. B. Showalter. Co. Supt.,
Alexandria, for erecting a 2-story brick
school at Tioga. C. Scott Yeager, Archt.,
.Alexandria.

Chattanooga, Tenn.—Bonds have been
sold as follows: $328,000 grammar school,
$100,000 Erlanger Hospital and $125,000
Wauhatchie Pike.
Plans prepared for the reconstructing

of the present main building at the Univ.
of Chattanooga and the erection of addi-
tions of one wing on the east side and
one on the west side. An addition is
also contemplated to the school of engi-
neering.

Nashville, Tenn.—Bids reported desired
until Apr. 13 by Vanderbllt Univ., care of
Chas. S. Brown, Engineering Bldg., for
erecting a 4 story and basement college
of medicine building contaming 150
class rooms and costing $500,000. Saml.
Hannaford & Sons, Archts., Cincin-
nati, O.

Highland Park, Ky,—Bd. Trus. of High-
land Park Graded Common School Dlst.
No. 46 reported to be planning school im-
provements which will Include a new
school costing $50,000.

Columbiana. O.—Bids reported desired
until Apr. 10 by N. C. Badinger, Clk.. Bd.
Educ, for erecting a 2-8torv and ijase-
ment centralized school. Probable cost
$40,000.

Dayton. O.—Preliminary steps have
been taken by Bd. Educ. on issuing of
$200,000 school Improvement bonds.

A-Hudson, O.—Contract for erecting 10-
room grade and high school, reported
awarded to E. A. Wier of Pittsburgh, Pa.
J. W. C. Corbuster, Archt.. Cleveland.

Lancaster, O.—Bids will be opened Apr.
26 for erecting city hospital to cost
$50,000 from plana prepared by Wilbur T
Mills. 49 N. High St.. Columbus.

Troy, O.— Bids desired by Bd. of Educ.
(R. S. Hufford, ,Secy.) until Apr. 24 for
erecting 2-8tory brick school, to cost $25,-
000. Architect, F. L. Packarfl, of Colum-
bus.

Vandaila, O.—Bids desired until Apr. 22
by Bd. Educ. (J. M. .Seabrook, Clk.) for
furnishing material and erecting a primary
and grammar school. Elmer U Gerber,
Archt., U. R. Bldg.. Dayton.

Woodstock, O.—Citizens voted $27,000
bonds to erect school.

.,?JjrJ"' .^O-—Roos Township has sold
$35,000 school bonds.

Ben Davis, ind.—Bids reported desired
untn Apr. 9 by Jos. E. Hillman, Trus.,
. « • "• ^'' Indianapolis, for ercct-
ng a 2 story and basement township
'iKh, and grade school costing $40,000.
<j. W. Gordon, Archt., 1438 Ashland Ave..
Indianapolis.

Bloomington, Ind.—Trus. of Indiana
I nlv. have authorized erection of a stone
gymnasium costing $150,000.

.ft. Wayne, Ind.—School Trus. are con-
sidering erection of new school in Wash-
ington Township costing $30,000.

J?,"'
'"'' Brothers School to be erected

at Clinton and Jefferson Sts. to be pre-
pared by Chas. R, Weatherhogg, Ham-
ilton .Natl. Bank Bldg.; cost $35,000.

Hammond, Ind.— Bids desired until Apr.
« (readverllsement) by School Bd. (A.
J. l)rf.rm-n. Hecy.) for erecting the Co-
lumiiia School. Mac Turner, Archt., Tap-
per Bldg.

West Lafayette, ind.—Bids reporte'l
desired until Apr. iO by Bd. Educ . (Ever-
ett B. Vawter, 122 Main St.. Pres ) for
erecting a 2 story and basement high
school costing $40 000. J F. Alexandlr* Son, Archts.. 106 N. 4 St.. Lafayette.

Munislno. Mich.—Following are twoloweHt bills received Mar. 22 for crt-ctlnB
.*.,-"?.'"'/ "Chool—(a) stone, (b) brlcl<:

$31.3.10; A. Victor Carlson. Gwinn, (a)
$30,300. (b) $31,156. I^Wcst bid fofplumbing and heating was from R HThoenen, Munising, at $2,175 and $5,850'
respectively.

'.'uu.

Chicago, III,—Bids desired until Apr. 12

bv Harbor and Subway Comn. (E. C.

Shankland. Chmn.) for erecting a recrea-
tion building and shelter, Pier No. 2, Dlst.

No. 1.

Reported bids desired by Bd. Educ. for

erecting addition to Lake View High
School; cost $500,000.
Holablrd & Roclie, Monroe Building,

are architects for the 4-story, 287 x 160 ft.

steel and reinforced concrete armory to

be erected for the First Calvary Illinois

Natl. Guard, costing $200,000.
County Arclit Erie Hall is reported to

ha\e been instructed to prepare plans for

the proposed new county jail.

Finance Com. is in favor ot erecting
10 elementary school buildings, six to have
24 rooms each and cost $240,000 each,

and four 32 rooms each, cost $300,000

each. Ralph C. Otis, Com. on Bldg.

-Chicago, ill.—Bids desired until Apr. 7

bv Bd. Educ. for erecting an addition
to Lake View High School, including
ventilating, heating, plumbing, sewerage,
electric work, elevators, etc.

Dixon, ill.—Co. Bd. Superv. authorized
plans prepared for a county home cost-
ing $45,000.
Plans submitted to City Council for the

Tuberculosis Hospital to be erected on
Hamilton Boule.

East St. Louis, III.—Lowest bid re-

ceived for erecting flreproof high school
submitted by Kellerman Constr. Co., St.

Louis. Mo., at $181,000.

Mt. Carmel, III.—Bids reported desired
until Apr. 12 bv W. H. McClain, Clk. Bd.
Superv. for erecting a 2 story and base-
ment infirmary; cost $30,000. Harry E.
Boyle & Co., Furniture Exchange, Evans-
villc, Ind., Archts. -

Sparta, III.—Bids desired until Apr. 7

by Sparta Township High School Bd.
Educ. (T. B. Stephenson, Secy.) for

erecting a school. N. S. Spencer & Sons,
Archts.. (Tihampaign.

Independence, Wis.—Contract award-
ed Mar. 23 for erecting high school to

John C. Schneider of Independence tor

$21,600. O. H. Round, Archt., Oppenheim
Bldg., St. Paul, Minn.

Madison, Wis.—City Council reported to
be considering erecting a municipal
auditorium costing $200,000, to include the
city hall.

Superior, Wis.—Reported a 2Vi-stor5
brick and stone parochial school is to be
erected for St. Stanislaus PariSh, at a
cost of $40,000. Frank Grzywacz, Secy.
Bldg. Com.

Scranton, la.—Bids reported desired
until Apr. 12 by Bd. Educ. (D. J. Dunning,
Secy.) for erecting a 2-story and base-
ment, 64 X 128 ft. grade and high school.
Trunk & Gordon, Archts., Donnell Court
Bldg., St. Joseph, Mo. Probable cost,
$35,000.

Waterloo, la.—Bids reported desired
until Apr. 20 by Independent School Dist.
(J. E. Dempster, Secy.) for erecting a
2 story addition to the school; cost
$25,000. J. G. Ralston, Archt., Waterloo.

Kenyon, IVIInn,—Bids desired until Apr.
12 by J. A. Gates. Pres. Bd. Educ, Inde-
pendent Scliool Dist. No. 91, for erecting
a high and grftde school, to include heat-
ing, plumbing, electrical work and fix-
tures. Alban & Loclihart, Archts,, Endi-
cott Bldg.. St. Paul.

Lamberton, Minn.—Bids desired until
Apr. 5 by Bd. Educ. Dist. No. 31 (Albert
H. Enerson, Clk.). for furnishing material
and erecting a new school, including ven-
tilation, heating and plumbing. Kirby T.
Snyder, Archt., 643 Plymouth Bldg., Min-
neapolis.

Madison, Minn,—Bids desired until Apr.
10 by Bd. Armory Supervisors, at office
of Capt. A. M. Larson. Madison, for fur-
nishing material and erecting an armory
In Madison.

St. Paul, Minn.—Plans being prepared
for a 1 -story 8- room school to be erocted
In the Randolph Dist.. to cost $45 000
Anthony Yoerg, Comr. of Educ
Norton, Kan.—Bids reported desired

until Apr. 12 by Bd. Educ for erecting a
high school, Including heating, plumbing
etc. J H. Felt & Co., Arrhts.. Kansas
City, Mo.

Maryavltle, Kan,—Bids reported desired
until Apr. 7 by Bd. E.li.c. for erecting
iJ^^JP'^ ?^"^ basement high school; cost
$45,000. N. P. Nielson, Archt,, Topeka.

Lawrence, Neb,—Bids desired until
Apr. 15 by Bd. Educ (W. H. McCaulev.
Secy.) for erecting a school, also for
heating and plumbing. \V. F. Oernandt
Archt.. State Bank Bldg., Omaha.
-^Kearney, Neb.—Contract for erecting

building at State Tubercular Hosnital
awarded to Walter Knutzen, Kearney, al

Grand Forks, N. D.—Bids reported de-
"'/t' i;""l -*?''v^"

f""" erecting first unii
of high school, Dlst. No. 1 ; also separate-
ly for plumbing, ventilating, heating and
electric wiring. W. J. Edwards, ArchtGrand Forks,

Mllbank, S. D.—Reported erection of acourt house costing $75,000 is under con
sideration.

El Paso. Tex.—Attorney General hasapproved $360,000 bond issue for courthouse and jail. Adrian Pool, Co. .Judge.
kllem, marked Ikut give th, name, o{ /.artifs awar^ea contracti

Ft. Bliss, Tex.—Bids desired until Apr.
30 Iby Maj. Wm. Elliott, Quartermaster
Qorps, Depot Q. M., El Paso, for con-
struction, plumbing, heating, etc., a guard
house and bakery at Ft. Bliss, Tex., ad-
vertised in Engineering Record.

A^Uvalde, Tex.—Contract for erecting
U. S. Post Office awarded to Geo. Hinchliff
Co., Chicago, III., at $52,400.

Greeley, Colo.—Contract awarded Mar.
22 by Co. Comrs. for erecting a court
house to Seerle & Vornum, of Denver, at
$138,000. W. N. Bowman, Archt.. 915
Central Savings Bank Bldg., Denver.

Davenport, Wash.—Plans for school to
be prepared by Archibald Rigg, Peyton
Bldg., Spokane; cost $50,000. Address
School Bd.

Everett, Wash.—Olson Johnson Co.,
Missoula. Mont., reported to have sub-
mitted lowest bid March 22 to Superv.
Archt., Washington, D, C, for erecting
the U. S. Post Office at $105,000.

Everett, Wash.—Bids reported desired
until Apr. 12 by Bd. School Directors, for
erecting 2 2-story reinforced concrete
schools, to cost $50,000 and $70,000 re-
spectively.

Olympla, Wash.—The Governor has
signed a bill appropriating $1,500,000 for
the completion of the Temple of Justice
and other buildings here, plans to be pre-
pared by Wilder & White, 50 Church St..

New York.

Seattle, Wash.—Plans being prepared
liy Bebb & Gould, Denny Bldg., for 2
buildings to be erected at the Univ. of
Washington and to cost $300,000.
Plans being prepared by School Archt.

Edgar Blair, 1426 Jackson St., for a
2-storv concrete and brick 8-room addi-
tion to Lowell School, 12th St. and Fed-
eral Ave., to cost $60,000; 2 wings to B. F.
Day School, Fremont and 4oth Aves.,
brick and concrete; cost $50,000.

Plans being prepared for Home Econo-
mics Building to be erected at the Univ.
of Washington at a cost of $150,000. Ad-
dress Faculty Com. on Bldgs., Univ. of
Washington.
Reported bids desired by Port Comn.

for erecting at foot of Marion St. a 4

storv office and market building, costing
.|."iO,000. L. R. West, Ch. Engr.

Sedro Wolley, Wash,—Contract award-
ed to D. Dalton, Sedro Wolley for 2-story
reinforced concrete library to cost $60,000.
Chas. Saunders, Seattle, Archt.

Pendleton, Ore.—Bids desired by State
Bd. of Control, Salem, about June 1 for
erection of new wing to Eastern Oregon
Hospital for Insane; it will be 3 stories, of
concrete, and cost $100,000.

Los Angeles, Cal.—Bids desired until
Apr. 10 by Bd. Educ. (Wm. A. Sheldon,
Clk.) for erecting a school at 7l8t St.
and Compton Ave.; also, same time and
place, separate bids for erecting a school
at Manchester and Hoover Sts.

Oakland, Cal.—Plans completed by
Harbor Comr. Robt. Hennsingen for a
concrete warehouse 400x90 ft., which is

to be erected for the city on the water
front and the Estuary at a cost of
$200,000.

San Diego, Cal,—Reported plans for

citv hall and auditorium to be prepared
l)v Harrison Albright, McLaughlin Bldg.,
iJos .\ngeles, at a cost of about $500,000.

Gait, Ont.—Citizens voted Mar. 26 to

issue bonds for improving hospital.

Duncan, B, C.—Plans completed by the
Government Architect for the addition to

the court house, to cost about $130,000.

PRIVATE BUILDINGS.
Items ArransJCii Geographically

Cambridge, Mass,—Olvmpia Theatre Co.
intends erecting in the Central Sq. a fire-

proof t Ileal re costing $175,000.

Maiden, Mass.—Contract for rebuild.

ing tlie First Baptist Church awarded to
Heekman Whidden Co., of Boston. Build-
ings to cost $150,000. Geo. F. Newton, of
Boston, Archt.

Springfield, Mass.—Contract has been
awarded for erecting Y. M. C. A. building
on Chestnut St. to A. E. Stephens, of
Springfield. The new building is to be 7

stories high and have 135 dormitories. 2

gymnasiums and a swimming pool.
Architects, Shattuck & Hussey, of Chi-
cago, III.

Henry J. Perkins will erect a building
on Lynian and Dwight Sts.; also a storage
building on Taylor St.
Plans are to be prepared by Geo. P. B.

Alderman of Holyoke for a 4-story build-
ing which .Mbert Steiger intends erect-
ing on Bridge and Barnes Sts.

MIddletown, Conn.—Contract for erect-
ing the 5-story Central Natl. Bank build-
ing reported awarded to C. O. Stone &
Co.. Inc.. Middletown.

Brooklyn, N. Y.—Plans completed by
Itavmond F, Almirall, 185 Madison Ave..
.New York, for the Church of the Nativity,
which is to he erected at Classon Ave. and
Madison .St. Rev. John L. Belford. Rector.
Plans prepared for the following build-,

ings: W. T. McCarthy. 16 Court St.. for
a 4-story apartment house to be erected
at 611 Ocean .Ave. for Wolflnger & Uis-
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berg, 346 Bway., cost $80,000; M. A. Can-
tor, 373 Fulton St., 4-story left building
at Atlantic Ave. and Elton St., for Nass
& Berg, cost $50,000.
Sass & Springsteen, 32 Union Sq., New

York, are preparing plans for a 6-story
tenement to be erected at 154 S. 3rd St.

for Aaron Segal.
Plans completed by Edw. M. Adelsohn,

1776 Pitkin Ave., for the East New York
Market to be erected at Junius St. and
Pitkin Ave. at a cost of $50,000 by Morris
Koppelman. 1172 Eastern Parkway, and
Louis Ruderman, 184 Osborn St.

•ifBuffalo, N. Y.—General contract to

erect a 2-story steel, brick and stone
church and rectory for the Holy Cross
R. C. Church at 7th and Maryland Sts.

awarded to Jos. G. Gellanca, 104 Virginia
St., and for structural steel to Geo. Kel-
logg Structural Co., Builders Exchange.
Cost $40,000. P. L. Ciralni, Archt., 41

Niagara St.

Ft. Wadsworth, Staten Island, N. Y.

—

Bethlehem Orphans Home at College
Point, L. I., operated by the Lutheran
churches, it is reported, has secured a
site near Ft. Wadsworth. S. I., on which
buildings costing $100,000 are to be erected
and the home removed there.

Jamaica, L. I., N. Y.—Jacob W. Bos-
sert, of Brooklyn, intends erecting at
Homer Lee Ave. and COmpton Terrace,
Hillside, Jamaica, a 16-room brick and
stone residence costing $25,000.

*New York, N. Y.—Cantract awarded
to Fountain & Choate, 110 E. 23d St.,

for erecting an S-story fireproof 27 x 90-ft.

building at 5th Ave. and 48th St. for
Frank Bros., shoe dealers. Cost $50,000.
Alfred Freeman, Archt.. 29 W. 34th St.
^Contract awarded to Manhattan

Constr. Co., 76 William St., for erecting
a 12-story brick, limestone and terra
cotta store and office building at Madison
Ave. and 40th St., for Mrs. Clarence B.
Hyde, to be leased to the International
Correspondence School. F. E. Townsend,
Archt., 103 Park Ave.
Plans being prepared by Wm. B. Birk-

mlre, 1133 Bway., for a 12-story fireproof
brick, limestone and terra cotta loft .an9
store building to be erected at 223 W.
38th St.; cost $300,000.
Plans prepared by Cross & Cross, 10 E.

47th St., for a 5-rStory seml-flreproof brick
and limestone apartment house to be
erected at 246th St. and Bway., for Au-
gustus Van Courtland Estate.
Plans being prepared for following

buildings: By Saas & Springsteen, 32
Union Sq., for two 5-story apartment
houses to be erected at 215th St. and
Bway. at a cost of $100,000, for L. A. F.
Constr. Co., 149 Bway.; Geo. Fred Pel-
ham. 30 E. 42nd St.. 12-story apartment
house at 2408 Bway.. for West Side
Constr. Co., cost $200,000; Jas. P. Whisks-
man. 30 E. 42nd St., 4-story brick garage
at Bway. and 176th St. for Thos. Smith,
2391 Walton Ave., cost $60,000; Moore &
Landsiedel. 148th St. and 3rd Ave., two
5-story apartment houses at Burnside and
Ryer Aves., for Wm. L. Phelan, 2047 Ryer
Ave., cost $100,000.
Plans filed for following buildings:

5-story non-fireproof brick store and
apartment house at 207th St. and Vermil-
yea Ave., for Gustave L. Lawrence, cost
$90,000, John Hauser, Archt., 360 W. 125th
St.; 5-story brick non-fireproof tenement
at 514 W. 192nd St., for Epros Realty Co..
cost $60,000, Sommerfeld & Steckler.
Archts., 31 Union Sq.; 5-story brick non-
fireproof tenement at 180th St. and Au-
dubon Ave., for R. B. Realty Co.. cost
$75,000, Sass & Springsteen, Archts.. 32
Union Sq.; four 5-story brick non-fire-
proof tenements at Haven Ave. and 181st
St. for Chas. Hansle Realty Co., cost
$300,000, Moore & Landsiedel. Archts.,
148th St. and 3rd Ave.; 4-story brick
fireproof garage at Bwav. and 176th St.
for Thos. Smith, cost $60,000, Jas. P.
Whiskeman, Archt.. 30 E. 42nd St.; two
5-story brick tenements at Tiffany St.
and Whltlock Ave. for Ensign Improv.
Co., cost $105,000, Krevmborg Architec-
tural Co., Archts.. 1029 E. 163rd St.; two
5-story brick tenements at 187th and
Hoffman Sts. for Garibaldi Realty Co.,
cost $100,000, Lucian Pisciotta, Archt.. 391
E. 149th St.; two 5-story brick tenements
at 188th St. and Valentine Ave. for H. M.
Constr. Co., cost $120,000, Kreymborg
Architectural Co., Archts., 1029 E. 163rd
St.; three 5-story brick tenements at
Bryant Ave. and Alders St. for Turpod
Realty Co.. cost $105,000. Saml. Katz,
Archt., 1 Madison Ave.
Plans completed by Gronenberg *

Leuchtag, 303 5th Ave., for two 5-story
brick, limestone and granite apartment
houses to b9 erected at Home St. and
I.,ongfellow Ave. for Durbar Realty Co.,
to cost $100,000.
Henrv D. Downs has had plans prepared

by Jardine. Hill & Murdock. 3 W. 29th
St.. for a 2-story fireproof theatre to be
erected at 135th .St. east of Lenox Ave.;
cost $4S.000.
The Greenwich Village Corporation has

leased the property at 723 Greenwich St
and will erect a 6-story building.

Montclair, N. J.—Plans being prepared
by John E. Baker, Jr., 74 N. Fullerton
Ave., for a 1-story brick and terr.i cotta
store and moving picture theater building
to be erected -it Bloomfield Ave. and New
St., to cost $25,000, for John H. Scott, 7.S

Midland Ave.
Plans prepared for a stucco and liollnw

tile community bouse to be erected foi- thf
Watchnng Ave. Congregational Church at
a cost of $25,000.

Vineland, N. J.—Reported bids desired
until Apr. 8 by Junior Order United Amer-
ican Meclianics for erecting a 3-story
brick and terra cotta club house accord-
ing to plans by Paul A. Davis, 3rd, of
Philadelphia, Pa.

(k'North Wales, Pa.—Contract for erect-
ing St. Rose R. C. Church at Highland
and Pennsylvania Aves. awarded to Lud-
wig Kaelin, of Lansdale, at about $25,000.

Philadelphia, Pa.—Salvation Army in-
tends erecting on 8th and Vine Sts. a
6-story fireproof building".

Richd. Coogan, 236 S. 21st St.. intends
erecting on the site an 8-story storage
warehou.se.

lirPittsburgh, Pa.—Contract awarded by
Ft. Pitt Hotel Co. to Henry Shenk Co.,
McKinney Bldg., for erecting a 10-story
fireproof warehouse at 11th St. and J-jib-

erty Ave., to cost about $160,000.
A-Commonwealth Real Estate Co. report-

ed to have awarded to Toupet, Bell &
Conley. Oliver Bldg.. contract for erecting
on Penn Ave. and Whitfield St. a 2-story
fireproof commercial garage costing
$70,000.

•(^Pottstown, Pa.—Contract awarded to
F. H. Keiser, Pottstown, for alterations
and additions to bank building for Security
Trust Co. Lachman & Murphy, Archts.,
Philadelphia.

^^Wllkes-Barre, Pa.—Contract for erect-
ing a 3-story, limestone, fireproof resi-
dence for F. J. Weckesser, at 166 S.
Franklin St., awarded to Shepherd Constr.
Co., Wilkes-Barre. C. P. H. Gilbert,
Archt., New York, N. Y.

^Valley City, Md.—Contract awarded
Mar. 25 for erecting church and Sunday
school building to W. J. Curran, of Val-
ley City, at $32,500. E. H. McFarland,
Archt. Valley City. Frank White, Chmn.
Bldg. Com.

Atlanta, Ga.—The English Lutheran
Church is reported to be considering the
erection of a new edifice costing $60,000.
Plans prepared. Rev. W. C. Schaeffer,
Pastor.

Louisville, Ky.—Bids desired until Apr.
19 by Brinton B. Davis, Archt., 1909 Inter-
Southern Bldg., for erecting a fireproof
ofl^ce building for the Bd. of Church Ex-
tension of the M. E. Church South.

Cincinnati, O.—Rockdale Ave. Temple
reported to be considering erecting a
synagogue costing $40,000.

Toledo, O.—The Produce Exchange
Bldg. is to be remodeled at a cost of
$75,000.

^krYoungstown, O.—Contract for erecting
'-story business building on Hazel and
Federal Sts. for Jas. H. McGraw awarded
to J. P". Restle & Sheetz, Youngstown.
Clinton, Ind.—Bids reported desired un-

til .\pr. 22 by Rev. John D. Kreuwell.
Pastor First M. E. Church, for erecting
a 1 story and basement edifice costing
$40,000. S. R. Badgley, Archt., 307
Euclid Ave., Cleveland, O.

Franklin, Ind.—Dr. O. E. Holloway, of
Knightstown, Chmn. Bldg. Com., Indiana
Masonic Home, writes that bids will be
opened about May 15 for the proposed
masonic home to be erected at Franklin,
to consist of 6 brick buildings, to cost
with equipment $175,000. Architect, Her-
bert Folt, Indianapolis.

Detroit, Mich.—Plans are being prepared
by Mildner & Eisen, Hammond Bldg., for
a motion picture theatre to be erected on
Warren Ave. and Chene St., at a cost of
$350,000 by the Scenic Theatre Co.

(^Champaign, III.—Contract awarded to
.'\. W. Stoolman, of Champaign, for erect-
ing the theatre for C. F. Hamilton; cost
$60,000.

Blair, Wis.—Bids reported desired until
Apr. 14 for erecting a 2-story and base-
ment bank building for the First Nation-
al Bank (Ernest A. Peterson, Cashier).
Van Deusen & Stevens, Archt., Winona.
Minn.

Milwaukee, Wis.—Bids reported desired
until Apr. 15 by Kirchoff & Rose, Archts.,
Majestic Bldg., for erecting a 150x250 ft.

4-story and basement theater, office and
store building for the Palace Theater Co.
Probable cost, $250,000.

Strum, Wis.—Bids desired until AjJr.
15 by Niles Robbe, Secy. Bldg. Com., Nor-
wegian Evangelical Church, for erecting
an edifice. S. Jacobson, Archt., St. Paul,
Minn.

Kerrick, Minn.—Bids desired until Apr.
6 by the Kerrick State Bank for erecting a
bank building. R. J. Willcuts, Archt.,
Foxboro, Wis.

Emporia, Kan.—Contract tor erection
of 3-story, brick, stone and concrete Y. M.
C. A. building, to cost about $50,000, has
been awarded to J. A. Kiefter, of Em-
poria. Shattuck & Hussey, Archts., 19
S. La Salle St., Chicago, 111. L. V. Star-
key, Secy. Y. M. C. A.

St. Louis, Mo.—The Holbrook-Black-
welder Real Estate Trust Co. is reported
interested in the erection of a 10-story
hotel on Bway. and Washington St.
Contract awarded to J. W. Wilson &

Son, Odd Fellows Hldg.. for erecting a
brick and limestone residence for Chas.
H. Duncker to cost $60,000. Cann. Cor-
rubia & Huft, Archts., St. Louis.

Longvlew, Tex.—F. T. Rembart, owner
of the White House on Cotton St., in-
tends replacing same with a theatre cost-
ing $50,000.

San Antonio, Tex.—See "Railroads."

Seattle, Wash.—Contract for steel
work on proposed 10-story office building
to be erected for Washington Securities
Co., at 3d Ave. and Stewart St., awarded
by General Contractors, M. J. Hursen Co.,
Globe Blk., to J. McArdle, 217 Cedar St.
Building complete is to cost about $250,000.
Contract awarded to J. McArdle, of

Seattle, for the steel work on the first
unit of the 10 fireproof buildings which
the Washington Securities Co. intends
erecting at 3rd and 4 th Aves. and Stewart
and Virginia Sts.

Guelph, Ont.—The Students Co-opera-
tive Assoc, of the Ontario Agricultural
College are reported to be planning the
erection of an apartment house on College
Ave. and Dundas Road at a cost of
$125,000.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Revere, Mass.—Myer Dana, a real estate
dealer of Revere, Intends erecting a
garage on Revere Beach Boule, to cost
$42,000.

Watertown, Mass.—The Hood Rubber
Co. intends erecting 2 factory additions,
to cost $90,000.

Worcester, Mass.—Plans prepared for
an addition to be erected at plant of Mor-
gan Spring Co., Greendale.

Brooklyn, N. Y.—Plans being prepared
for 6-story loft factory building to be
erected adjoining present factory of
Levine Bros., Inc., 32 S. 9th St. Cost
$80,000.

Buffalo, N. Y.—A brick and steel addi-
tion, 112 x 165 ft., is to be erected at the
plant of the Fodders Mfg. Co., at Tona-
wanda St. and West Ave., to cost $30,000.
Contract for erecting 2-story steel and

brick, 56 x 41 ft., addition to factory of
Harris Soap Co., Howard and Stetson Sts.
and New York Central R.R., has been
awarded to Butler & Mills Co., EUicott Sq.
Wood & Bradney, Archts., Mutual Life
Bldg.
Contract awarded to Chas. Berrick

Sons Co., 1151 Main St., for erecting brick
and structural steel additions to the plant
of the W. A. Case & Son Mfg. Co., at
Kensington Ave. and New York Central
R.R. Belt Line. Colson & Hudson, 35 Dun
Bldg., Archts.
Contract awarded by Curtis Aeroplane

Co. to Ferguson Steel &. Iron Co., 1399
Bailey Ave., for erecting a steel and con-
crete manufacturing building, 100x300 ft.

on Churchill St. and N. T. Central R. R.
to cost $80,000.

Elba, N. Y.—Contract for erecting con-
crete, steel and tile building, costing $75,-
000, for Elba Pure Pood Co., awarded to
John Leiinon Son's Co.. Niagara Falls.

Long Island City, L. I., N. Y.—Plans
being prepared by John M. Baker, 9 Jack-
son Ave. for 5-story reinforced concrete
factory 50x100 ft. to be erected on Jack-
son Ave. for the Auto Supply & Equip-
ment Co. Cost $50,000.

Perry, N. Y.—Plans completed by W.
A. KIdd, Chamber of Commerce Bldg.,
Buffalo, and he Is also reported receiving
bids for a 1-story 60 x 200 ft. factory for
the Kaustine Co. to be erected here.
Tempest Knitting Co. intends enlarging

the plant on Federal St.

Rensselaer. N. Y.—Wm. Barnet & Son.
whose plant was recently destroyed by
fire. Intend erecting a new plant costing
about $300,000.

Jersey City, N. J.—Contract awarded
to J. W. Ferguson Co., United Bank Bldg..
Paterson, for erecting a 3-story reinforced
concrete cigar factory at State St. and
Cornelison Ave. for the Parpdo Cigar Co.,
Inc.. New York. Cost $75,000.

Harrlsburg, Pa.—Day & Zimmermann.
Engrs., 611 Chestnut St., Philadelphia,
write bids desired about Apr. 10 for a
manufacturing plant for W. O. Hickok
Mfg. Co., to include a main shop, 1 and 2

stories, brick, 150 x 263 ft., foundry build-
ing. 60 X 140 ft., heating plant and 6 dry
kilns and stable; brick, concrete and steel
will be used in the construction.

Griffin, Ga.—Johnson Packing Co, in-
corporated by David S. Johnson, F. M,
Binford, and others for the purpose of
erecting a packing plant, abattoir, ice
factory and canning plant here. Capital
$50,000.

Bessemer, Ala.—Reported United
States Cast Iron Pipe & Fdry. Co., of
Burlington, N. J., has' awarded to Vir-
ginia Bridge & Iron Co., Roanoke, Va.,
contract for addition to pipe and foun-
dry plant at Bessemer. It is stated that
about 1000 tons of structural steel will
be needed In the building.

Fort Payne, Ala.—Plans and specifica-
tions prepared by H, L. Huntington, of
Chattanooga, Tenn., for a 1-story, 64 x
150 ft., brick mill, which Davis Hosiery
Mills of Chattanooga, Tenn., intends
erecting here as a branch plant.

Cleveland, O.—RIchman Bros. Co. 1289
W. 9th St. will erect on E. 55th St. a
brick and reinforced concrete fireproof
factory to cost $250,000.
Plans are being prepared by Prack &

Perrien, Keystone Bldg., Pittsburgh, Pa.
for an 8-story brick, steel and concrete
pattern building 200x150 ft. which the
Westinghouse Electric & Mfg. Co., W.
58th St. and N. Y. Central R. R. will erect
at a cost of $300,000.

Cummlnsvllle, O.—Pneumatic Tire Co.
incorporated for the purpose of erecting
a plant here for the manufacture and
marketing of a new tire. John Dudley
is one of the Incorporators. Capital $100,-
000.

Evansville, Ind.—Blount Plow Co. will
erect a $200,000 factory here.

East St. Louis, III.—Contract awarded
to Woermann Constr. Co., 543 Century
Bldg., St. Louis, Mo., for erecting a 5
story steel and concrete sheep killing and
dressing room building for Armour & Co.

Wausau, Wis.—Site selected on which
Farmers Co-operative Packing Co. (M.
B. Rosenberry, ' Pres.). intends erecting
plant according to plans by Gardner &
Lindberg. Cost $100,000.

Faribault, Minn.—The Chase Packing
Co. will erect new buildings at a cost of
$100,000.

Litchfield, Minn. — Litchfield Woolen
Mills Co. intends rebuilding the plant re-
cently destroyed by fire.

Centralla, Wash.—Contract awarded
to N. E. Greenleaf, Centralla, for erecting
a concrete milk pasteurizing plant for
the Purity Milk Products Refrigerating
Co. Cost $50,000.

Seattle, Wash.—Reported plans being
prepared for an addition which the Pacific
Coast Steel Co. intends erecting near here
for the Seattle Car & Fdry. Co., of which
Wm. Piggott, Alaska Bldg,, is Pres.

Tacoma, Wash.—Reported Ragle Maca-
roni Mfg. Go's plant destroyed by fire is
to be rebuilt.

Los Angeles, Cal.—The Neptune Meter
Co., 90 West St., New York, intends erect-
ing at 3d and Alameda Sts. a 5-story rein-
forced concrete, 112 x 132 ft., plant, cost-
ing $135,000. John F. Blee, ArchL

Oakland, Cal.—Bids reported being re-
ceived for erecting a 4-story reinforced
concrete building for the Shredded "Wheat
Biscuit Co., to cost $300,000. L. P. Ho-
bart, Archt., Crocker Bldg., San Fran-
cisco, Cal.

MISCELLANEOUS.
See also "Hydraulic Construction and River

Improvements."
'terns Arranged Geographically

Cement — Boston, Mass. — Contract
awarded Mar. 16 by Supt. City Supplies
for about 5000 bbls. Portland cement, to
J. P. O'Connell & Co., at $1.65 per bbl.

Cement—Springfield, Mass.—Contract
awarded by Bd. Supervisors Mar. 26 for
the season's supply of cement for the
Street Dept. to the Springfield Contrac-
tors' Supply Co., Springfield, at $1.50 per
bbl., delivered at city yard, and to
Knickerbocker Portland Cement Co.,
New York, at $1.62 per bbl., delivered In
carload lots at city yard. In each case
10 cts. to be allowed for bbls. returned.

Elevators— Nevxport, R. I.—Bids desired
until Apr. 17 at Bureau Yards and Docks.
Navy Dept., Washington, D. C. (H. R.
Stanford, Ch.) for Spec. 2146—2 hydro-
pneumatic elevators for the assembly and
machine shops at the Naval Torpedo
Station, Newport.

Elevators—New York, N. Y.—Con-
tract awarded Mar. 18 by Dept. of
Bridges (F. J. H. Kracke, Comr.) for
constructing an additional elevator In
the North Tower of the Queens Anchor
Pier of the Queensboro Bridge, to Wink-
ler Constr. Co.. Inc., 41 Park Row, at
$7,190.

Laundry Building Equipment—Sonyea,
N. Y.—Bids desired until Apr. 13 by Percy
L. I.,ang. PreS^ Bd. Mgrs., Craig Colony for
Epileptics, Sonyea, for laundry building
equipment at the said institution, adver-
tised in Engineering Record. Lewis F.
Pllcher. State Archt., Albany.

Grand Stand, Etc.—Harrison, N. J.

—

Contract awarded to W. P. Ellison, Inc.,
29 Wl 34th SL, New York, tor the grand-
stand bleachers and fence for new Federal
League Ball Park in Harrison; approxi-
mate cost $85,000. Architect, C. B. Corn-
stock, 110 W. 40th St., New York.

Broken Stone for Light Station—Phila-
delphia. Pa.—Contract awarded by the
Lighthouse Inspector, Philadelphia, Pa.,
for furnishing and depositing 1000 tons of
broken stone and 2100 tons of rip-rap at
Brandywine Shoal Light Station, Dela-
ware I3ay, to Coast & Lakes Contr. Cor.,
41 Broad St.. New York, at $8,959 (bids
opened Mar. 11).

Cement— Pittsburgh, Pa. — Contract
awarded Mar. 26 for furnishing 15,000
bbls. Portland cement to Universal Port-
land Cement Co.. Frick Bldg., Pittsburgh.
R. J. Cunningham, Co. Controller.

ifltems marked thus give the names of parties awardtd contracts.
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Swimming Pool—Baltlmer*. Md.—Bids
desired unul Apr. T by B<L of Award*.
cur* ot City K««lster. (or constructins
coDcrvt* swimmins pool at Clifton Park.

Cafel*—WaaMiiflton, O. C—Btda dealrad
oata Apr. M br CapL Chaa. S. Wallace.
abamfOorv. V. S. A., for fomlshinc 12
BdlM iBtanMdlaU eabla ipoeial: IS mUes
lotanMdiaM cabto. trp* 44: M miles deep
MB cabi*. type *i and M miles deep aea
cable. spcclaL

Boat—Wheeiing, W. Va.—Bids desired
until Apr. 9 by MaJ. T. H. Jackson. Corps
Bnfra.. U. S. A., Wheelinf. for one service
boat for L«ck No. 10. Kanawba River.
W. Ta., advertised in EnKlneerlnc Record.

Iron Castlnas, Bricit, Lime, Cement,
•tc—Charleston. S. C.—Bids desired un-
Ul Apr. :0 by J. H. Dlntrle. City Ensr..
for fumlshins for the year 1915 the (ol-
knrinc: Iron castincs, brick, lime and
Portland cement, lumber, curbing, terra
cotta pipe, constructins sidewalks, etc.

Subwsy—Alliance. O.—See "Railroads."

Park Work—Gary, Ind.—The ciUea of
Gary. Miller, Hobart. East Chicago and
East Gar>- are reported interested in the
formation of a >>Int park district for the
creation of « lake front park and boule-
vard system. The new park will be located
at Miner and cost tIM.000.

Electric Light Plant—Pratt. Kan.—Bids
daalred until Apr. :o by City Clerk for
eooatructins an electric light plant, ad-
vertised in Engineering Record. EL T.
ArdMT * Co.. Consulting Engrs.. 4M New
Baclaiid BMg.. Kansas City, Ho.

Dump Truck. Etc.—Galveston, Tex.

—

Bids desired until Apr. 8 by Bd. City
Comrs., for furnishing and delivering a
2-ton automatic dump truck with trac-
tion coupler, operated either by elec-
tricity or gasoline power: also a standard
automatic pressure or gravity sprinkling
track, OQuipped with $00 to 1200 gals.
sprlnklng tank operated either by elec-
tricity or gasoline power.

Hoist—Bremerton, Wash.—Bids desired
it Is reported, until Apr. 20 by Bureau
of Supplies and. Accounts, Navy Dept.,
Washington, D. C, for electric driven
derrick hoist. Speciflcation 80«5, at Puget
Sound Navy Yard. Wash.

Cement—Westmount, Que.—See "Sewer-
age and Sewage Disposal."

Valves, etc—Panama—^Btds desired un-
til Apr. 2i by Maj. F. C. Boggs. Corps
Engra., V. 8. A., Oenl. Purchasing Offlcer,
Panama Caital, Washington, D. C, for
Clr. $11—Regulating valves, machines,
motors, starting panels and limit switches
for locks.

Proposals
For Proposals Advertised see Psges

4g, 4a, 50 and 51.

WATERWORKS.
Bids See EIng.
Cloat- Record.
.\pr. (. Pump. Station and Pump,

Lynchburg, Va Mar. 20
Adv. Mar. 20, 27.

Apr. (. Water Service. Daven-
port, la. Apr. t

Apr. (. Tower and Tank, Mid-
dleboro. Mass Apr. 3

Apr. 7. Improv., Omaha. Neb... Apr. 3
Apr. (. Water Worka, McCune,

Kan Mar 13
Apr. t. Steel Forma for Tunnel,

Cleveland, O Apr. 3
Apr. t. Water Wheel, Cincin-

nati O Apr. 3
Apr. >. Mains, San Bernardino,

Cal Apr. 3
Apr. f. Water Line t<ystero, Clin-

ton. N. J Apr. 3
Apr. 12. Laying Mains. Cicero. III. Mar. 27
Apr. 11. Water Wks., Southport.

N. C Apr. 3
Apr. 12. Pumps and Condensers.

East Orange, N. J Apr. 3

Apr. 13. Valves. Toronto. Ont.. . Feb. 30
Adv. Feb. 20 to Mar. (.

Apr. II. Laying Pipe. Laramie,
Wyo. • Mar. 27

Apr. 13. Pipe Une, Ogden, Utah. Apr. 3
Apr. 13. Pipe. Toronto, Ont Apr. 3
Apr. 14. Water Wks., Barker.

•v. T Mar. 27
Adv. Mar. 27.

Apr. It. Wells. Winona. Minn.... Mar. 13
Adv. Mar. 13.

Apr. IS. System, East New Mar-
ket. Md Mar. 27
Adv. Mar. 27.

Apr. U. Water Works, Morning
Sun. la Mar. 2'

Apr. IS. System, Edina, Mo Apr. 3
Apr. 16. Meters. Portland. Ore... Apr. 3

Apr. 1«. Water Wks., Vivian. Ja. Apr. 2
Apr. 14. Filter. Pump, Etc., Chll-

llcotbe. Mo Apr. 3
Apr. IS. Pipe. Etc^ Panama Apr. 3

Aiir. 1*. Water Works Material.
Jefferson, Ga Mar. 20

%pr. 19. Mains, Cleveland Heights,
O Mar. 27

Apr. 19. Tunnel Work. Milwau-
kee. Wis Apr. 3
Adv. Apr. 3.

Apr. 19. System. Kirkland. Wash. Apr 3

Apr. 19. System, Peoria HelghU,
ni Apr. 3

Apr. 20. Water Wks.. Fordyce.
Neb Apr. 3

Bids SeeEng.
Cloae. Record.

Apr. 20. C -I. Pipe. Sacramento.
Cal Mar. 27

.\dv. Mar. 27, Apr. 3.

Apr. 31. Pump. Sta. Equip., Dur-
ham. N. C Mar. 27

Adv. Mar. 27, Apr. 3.

Apr. 21. Water Wks. Improv.,
Durham, N. C Mar. 27

• Adv. Mar. 27, Apr. 3.

May S. Centriiugal Pump, Kan-
sas Citv. Mo Mar. 2(i

.\dv. Mar. 20 to Apr. 3.

May IS. Pumping Station, Bins-
hamton. N. Y Apr. 3
Adv. Apr. 3.

SEWERAGE AND SEWAGE
DISPOSAL.

Apr. 6. Oaklyn, N. J Mar. 27

Adv. Mar. 27.

6. Oshkosh. Wis Mar. 2i

6. AUiance. O Mar. 20

6. Hamilton, Ont Apr. 3

7. Fltchburg, Mass Mar. 20
Adv. Mar. 20, 27.

7. Postville, la Mar. 27

S. Cleveland, O .^pr. ^

3. Clartnda. la. Apr. S
8. Jersey City, N. J Apr. X

S. Spokane. Wash Apr. 3

9. Salei". O Mar. 2"

9. Brooklyn, N. Y Apr. 3

9. Madison, Wis Apr. 3

9. Clinton, N. J Apr. 3
S.Marion. O Apr. 3

10. Ravena, N. Y Mar. 27
Adv. Mar. 27, Apr. 3.

12. San Antonio, Tex Mar. 27
12. fiouthport. N'. C Apr. 3

13. St. Cloud, Minn Apr. 3
i:i, 'I'lniiio. .im Apr. • 3

14. Baltimore, Md Mar. 27
Adv. Mar. 27.

15. Slate Center. la Mar. 27

16. Janesvllle. Wis Mar. 27

17. Annville, Pa Mar. 27
Adv. Mar. 27, Apr. 3.

19. Jefferson, Qa Mar. 20
19. New Orleans, La Mar. 6
19. San Antonio, Tex Mar. 27
19. CTeveland Heights, O.... Mar. 27
19. Greenville. Pa Mar. 27

19. Greenville, Pa Apr. 3
Adv. Apr. 3.

24. Little Rock, Ark Apr. 3
28. Clinton. S. C... Apr. 3

Apr.
Apr.
Apr.
Apr.

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.

Apr.
Apr.
Apr.
Apr.
Apr.

Apr.
Apr.
Apr.

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.

Apr.
Apr.

Apr.
Aor.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.

Apr.
Apr.

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.

BRIDGES.

Colusa, Cal Mar. 13
Lake Charles La Mar. 20
Ypsilanti N. D Mar. 20
Clearwater, Fla Mar. 27
Jackson, Mich Mar. 27
Smithfleld, W. Va Apr. 3

Troy, N. Y Apr. 3
Jackson, Mich Apr. 3

Durham, N. C Apr. 3
New Hampton, la Mar. 6
Sibley la Mar. 20
Columbus O Mar. 20
Visalia. Cal Mar. 2n

Hanford, Cal Mar. 27
Illinois Mar. 27
Benton Harbor, Mich Mar. 27
Adv. Mar. 27.

Santa Ana, Cal Apr. %
Painting Bridges, Jersey
City. N. J Mar. 27
Boulder, Mont Apr. 3
Crown Point, Ind Apr. 3
Ft. Payne, Ala Mar. 27
St. Louis, Mo Apr. 3
Evansville. Ind Apr. :<

Newport, R. I Mar. 27
Bala, Ont Apr. 3
Rockport, Mo Mar. 27
Marysville, Wash Mar. 27
Camden, N. J Mar. 27
Columbus, Mont Apr. 3
Robert Lee, Tex Apr. 3
Stillwater. Mont Apr. 3
Bryan, O Mar. 27
Easton, Md Apr. 3
Adv. Apr. 3.

Zachary, La Apr. 3
Cleveland. O Mar. 27
Canton, O Apr. 3
Tavares. Fla Mar. 1."!

Windom, Minn Apr. 3
Hamilton, O Mar. 27
Danville, Ind Apr. 3
Goshen. Ala Apr. 3
Clrclevllle, O Apr. 3
Leitchfield, Ky Mar. 27

PAVING AND ROADS.
Apr.
Apr.
Apr.

Apr
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Aiir.

Spokane. Wash
Lake Charles, La
Sharon, Pa
Adv. Mar, 20, 27.
Indiana
Marshall, Tex
Oconomowoc, Wis
Potton. Que
Newark, O
Indiana
Paterson, N. J
Bayonne, N. J
Adv. Mar. 27, Apr. 3.

(4 Proposals)
Massachusetts
Columbia. S. C
Ft. Worth. Tex
South Orange, N. J
Auburn, N. T
Iniiiana
Kan«aH City, Mo
Alabama
Gold Hill, Ore
Marinette, Wis
Asphalt Plant, Harris-
burg, Pa.
Adv. Mar. 27.

. Mar. 6
Mar. 13
Mar. 20

Mar. 20
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27
Mar. 27

Bids
Close
Apr. 7.

Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr.
Apr. s.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 8.

Apr. 9.

Apr. 9.

Apr. 9.

Apr. 9.

Apr. 9.

Apr. 9.

Apr. 9.

Apr. 9.

Apr. 10.

Apr. 10.

Apr. 10.
Apr. 10.

Apr. 10.

Apr. 10.
Apr. 12.

Apr. 12.

Apr. 12.

Apr. 12.

Apr. 12.
Apr. 12.

Apr. 12.

Apr. 12.

Apr. 12.
Apr. 13.

Apr. 13.

Apr. 13.

Apr. 13.

Apr. 13.

Apr. 13.
Apr. 14.

Apr. 14.
Apr. 14.

Apr. 14.

Apr. 15.

Apr. 15.

Apr. 16.

Apr. 16.

Apr. 16.

Apr. 16.
Apr. 19.

Apr. 19.

Apr. 19.

Apr. 19.

Apr. 20.

Apr. 20.

Apr. 23.

Apr. 23.

Apr. 24.

Apr. 26.

Apr. 29,

Apr. 30
Apr. 30
May 1,

See Eng.
Record.

Indiana Mar. 27

Illinois Apr. 3

Sharon Hill, Pa Apr.
Long Island City, N. T.. Apr.
Bryan, Tex Apr.
Cleveland, O Apr.
Fairfax, Va Apr.
Brooklyn. N. Y Apr.
Greenford, O Apr.
Manhattan Beach, Cal... Apr.
Fargo, N. D Mar. 27

Jersey City, N. J Mar. 27

Road Graders, Browns-
town, Ind Mar. 2

Ottawa, Kan Apr.
Louisville, Ky Apr.
Fargo, N. D Apr.
Clarinda, la Apr.
Beloit, Wis Apr.
Jacksonville, Fla Apr.

Apr. 3
Apr. 3
Apr. 3
Apr. 3
Apr. 3
Apr. 3
Apr. 3
Mar. 13
Mar. 20
Mar. 20

Mar. 27

Ogden, Utah Apr. 3

Racine, Wis Apr. i

Cincinnati, O Mar. 20

Mt. Gilead, O Mar. 27

Paris, 111 Mar. 27

Oswego, N. Y Apr. 3

Adv. Apr. 3.

Cleveland, O Apr. 3

Hutchinson, Kan Apr. 3

Chicago, 111 Apr. :i

Marlon, O Apr. 3

Curtis, Wash Mar. 27

Louisiana Apr. 3

Charleston, W. Va Apr. 3

Indiana Apr. 3

McPherson, Kan Apr. 3

Tiffin, O Apr. 3
Painesville. O Mar. 27

Houston, Tex Mar. 27

Montclair, N. J Mar. 27
Adv. Mar. 27, Apr. 3.

Road Oil, Montclair, N. J. Mar. 27
Adv. Mar. 27, Apr. 3.

Sharpsburg, Pa Apr. 3

Bowling Green, O Apr. 3

Camden. N. J App. 3

Brockton, HI Apr. 3

Bakersfield, Cal Apr. 3
Easton, Md Apr. 3

Ogden, Utah Apr. 3

New York, N. Y Apr. 3

Hamilton, Ala Apr. 3

Hartford, Conn Apr. 3
Adv. Apr. 3.

Maryland Apr. 3
Albany, N. Y Mar. 2'i

Adv. Mar. 27, Apr. 3.

Dover, O Apr. 3
New i'hiladelphia, O Apr. .1

Toledo, O Apr. 3

Tavares, Fla Mar. 13
Coshocton, O Apr. 3

Forest City, la Mar. 20
Forest City, la Mar. 27
Nova, O Apr. 3
Walker, Minn Apr. 3
Alabama Mar. 13
Sanford. Fla Apr. 3
Oil Distributor, Etc.,
Minneapolis, Minn Apr.

Monte.sano, Wash Apr.
Albany, N. Y Apr.
Adv. Apr. 3.

Redmond. Wash Apr.
Cincinnati, O Apr.
Prairie du Chien, Wis... Apr. 3
La Cros.se, Wis Apr. 3
Marble Cliff, O Apr. 3

Nashville, Tenn Apr. 3
. Coldwater, Mich Apr. 3

Walla Walla, Wash Apr. 3
Kingston Station, Wilkes-
Barre, Pa Mar. 27

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Apr. 5. Power House, Etc , at
Dam, Pittsburgh, Pa...
Adv. Mar. 13 to Apr. 3.

Apr. 7. Ditch. Bloomfleld, Mo
Apr. 7. Wharf, New Orleans, La.
Apr. 8. Irrigation Work Payson

City, Utah
Adv. Mar. 13.

Apr. 8. Drainage, Dresden, Tenn.
Apr. 10. Drainage, Greenfield, Ont.
Apr. 10. Irrigation Work, Har-

llngen, Tex
Apr. 10. Wharf, Halifax. N. S
Apr. 12. Steel Gates for Locks,

Nashville, Tenn
Adv. Mar. 13 to Apr. 3.

Apr. 12. Drainage System, Union
City, Tenn

Apr. 14. Timber C:rib, etc., Buf-
alo. X. Y

Apr. 15. Dredging, Buffalo. N. Y.
Adv. Mar. 20 to Anr. 3.

Apr. 15. Dredge, Lynn Haven,
Fla

Apr. 20. Dredging, Hartfwd City,
Ind

Apr. 20. River Improvement, Tif-
fin. O
Adv. Apr. 3.

Apr. 20. Seawall, Seattle, Wash..
Apr. 20. River Improvement, Tif-

fin, O
Apr. 23. Flood Protection Work,

Indianapolis, Ind
Apr. 26. Valves, Etc., for Locks,

Panama
Adv. Apr. 3.

Apr. 26. Reconstructing Dam, Ma-
letta, O

.May 3. Dredging, New Orleans,
La
Adv. Apr. 3

Mar. 13

Mar. 20
Apr. 3

Mar. 13

Mar. 20
Mar. 27

Apr. 3
Apr. 3

Mar. 18

Apr. 3

Apr. 3

Mar. 20

Bids
Close.
Apr. 6.

Apr. 6.

Apr. 6.

Apr. 6.

Apr. 6.

Apr. 7.

Apr. 7.

Apr. 7.

Apr. 7.

Apr. 8.

Apr. 8.

Apr. 9.

Apr. 10.

Apr. 10.

Apr. 10.
Apr. 10.

Apr. 10.

Apr. 12.

Apr. 12.

Apr. 12.

Apr. 12.

Apr. 12.

Apr. 12.

Apr. 12.
Apr. 12.

Apr. 12.

Apr. 12.

Apr. 13.

Apr. 13.

.-Vpr. 13.

Apr. 14.

Apr. 14.

.^ipr. 14.

Apr. 15.
Apr. 15.

Apr. 15.

Apr. 15.

Apr. 15.

Apr. 17.

Apr. 19.

Apr. 19.

Apr. 19.

Apr. 19.
Apr. 19.

Apr. 19.

Apr. 20.

Apr. 20.

Apr. 20.

Apr. 20.

Apr. 20.

Apr. 22.
Apr. 22.

Apr. 22.

Apr. 23.
Apr. 24.
Apr. 26.

Apr. 26.

Apr. 27,
Apr. 28.

Apr. 30,

June 1.

Apr. 3

Mar. 27

Mar. 27

Apr. 3

Apr. 3

Mar. 21)

Apr. 3

Apr. 3

Apr. 3

See Eng.
Record.

Edinburg, O Mar. 13
Wilkesboro, N. C Mar. 20
New Brunswick, N. J.... Mar. 20
Nashville, Tenn Mar. 20
Tioga, La Apr. 3
Wilmington, Del Mar. 27
Adv. Mar. 27, Apr. 3.

Sparta, 111 Apr. 3
Marysville, Kan Apr. 3
Chicago, 111 Apr. 3
Berlin Center, O Mar. 20
Hammond, Ind Apr. 3

Ben Davis, Ind Apr. 3

Newport, R. I Mar. 27
Havre, Mont Mar. 27
Columbiana, O Apr. 3
West Lafayette, Ind .\pr. 3

Los Angeles, Cai Apr. 3
Bath, N. Y Mar. 27
Adv. Mar. 27.
Cincinnati, O Mar. 13
Kenyon, Minn Apr. 3
Horton, Kan Apr. 3
Chicago, III Apr. 3
Bath, N. Y Mar. 27
Adv. Mar. 27, Apr. 3.

Scranton, la Apr. 3
Mt. Carmel, lU Apr. 3
Everett, Wash Apr, 3
Plans. Wilmington, Del.. Apr. 3

Morrall, O Mar. 20
Industry, N. Y Mar. 20
Adv. Mar. 20 and 27.

Xasliville. Tenn Apr. 3
Lowell, O Mar. 27
Dayton, O Mar. 27
Oreystone Park, N. J Apr. 3
Chillicothe, O. Mar. 27
Lakewood, O Mar. 27
Omaha, Neb Mar. 27
Lawrence, Neb Apr. 3
Conyers. Ga Apr. 3
Indian Head, Md Apr. 3
Jacksonville, Fla Mar. 27
Corpus Christi, Tex Mar. 20
Toledo. O Mar. 27
Madison, Minn Apr. 3
Newark, N. J Apr. 3
Wilmington. N. C .\pr. 3
Douglas, Wyo Mar. 27
Alliance, O. Mar. 27
Portland. Me Mar. 20
Gloucester, N. J Mar. 27
Adv. Mar. 27, Apr. 3.

Waterloo, la Apr. 3
Vandalia, O Apr. 3
McKeesport, Pa .\pr. 3
New York. N. Y Apr. 3
Toledo. O Mar. 20
Trov, O Apr. 3
New York, N. Y Apr. 3
Adv. Apr. 3.

Lancaster. O Apr. 3
Grand Forks, N. D Apr. 3
Ardmore, Okla Mar. 27
Ft. Bliss, Tex. Adv.
.\pr. 3 Apr. 3

Harrisburg, Pa Mar. 13

PRIVATE BUILDINGS.

Apr. 6. Kerrick, Minn Apr. 3
Apr. 8. Vineland, N. J .\pr. 3

Apr. 9. Freeport. Pa Mar. 27
. __.

J
3
3
3
3

Apr. 14. Blair, Wis Apr.
Apr. 15. Strum, Wis Apr.
Apr. 15. Milwaukee, Wis Apr.
Apr. 19. Louisville, Ky Apr.
Apr. 22. Clinton, Ind Apr.

PUBLIC BUILDINGS AND
SCHOOLS.

Apr. «. Live Oak, Fla Feb. 2:
Apr. 6. RIdgeland, S. C Mar 13

NEW INDUSTRIAL PLANTS.
Apr. 23. St. Louis, Mo Mar. 27

MISCELLANEOUS.
Apr. 6. Wire, Fencing, Etc., Og-

den. Utah Mar. 13

Apr. 6. Electric Light Plant Im-
provement, K i n s t o n,

N. C Mar. 20

Adv. Mar. 20 to Apr. 3.

Apr. 6. Railroads, Alliance, O...Apr. 3
Apr. 6. Subway, Alliance, O Apr. 3
Apr. 7. Steel, Iron, Etc., Panama Mar. 2

1

Apr. 7. Swimming Pool, Balti-
more, Md Apr. 3

Apr. 8. Dump Truck, Etc., Gal-
veston, Tex Apr. 3

Apr. 9. El. Rys., Routes 4 and
36. New York. X. Y Mar. 20

Apr. 9. Cables, Cleveland, O Apr. 3
Apr. 10. Competition for Entrance

to Schenley Park, Pitts-
burgh, Pa Mar. 27

Apr. 10. Cranes, Etc., Newport,
R. I Mar. 27

Apr. 10. Manila Bolt Rope, Mem-
phis, Tenn Mar. 27
Adv. Mar. 27, Apr. 3.

Apr. 10. Galvanized Wire, Wire
Rope, Etc., Memphis,
Tenn Mar. 27
Adv. Mar. 27, Apr. 3.

Apr. 13. Stone. New Orleans, La. Mar. 20.

Apr. 13. Laundry Bldg. Equip-
ment, Sonyea, N. Y Apr. 3
Adv. Apr. 3.

Apr. 17. Elevators. Newport. R. I. .Apr. 3

Apr. 19. Cement for Dam Work,
Louisville, Ky Mar. 27

Adv. Mar. 27, Apr. 3.

Apr. 20. El. Ry., Sect. 2, Route 12,

Brooklvii, N Y Mar. 27
.\dv. Mar. 27, Apr. 3.

Apr. 20. Electric Light Plant,
Pratt, Kan ."^pr. 3
Adv. Apr. 3.

Apr. 20. Iron Castings, Brick,
Cement, Etc.. Charles-
ton, S. C Apr. 3

Apr. 20. Hoist, Bremerton. Wash. Apr. 3

Apr. 20. Cable. Washington. D. C. Apr. 3

Apr. 26. Valves. Etc., Panama. .. Apr. 3

Apr. 20. Boat. Wheeling, W. Va..Apr S

Adv. Apr. 3.

itltemi marked thus givt the names of parties awarded contracts.



fo

New Construction Activities
During the first quarter of 1915 fabricating

shops took orders for steel bridges, buildings,

etc., calling for 185,000 tons of structural

shapes. This is a decrease of 54 per cent as

compared with the business booked in the first

quarter of last year, which was 408,000 tons.

It is encouraging to note, however, that 75 per

cent, or 106,000 tons of the business booked

so far this year was placed in March. Steel

ordered in the first quarter for export totaled

about 1,000,000 tons. Orders from the rail-

roads during this period amounted to slightly

less, and are still falling off. The total out-

put of the steel industry for the first quarter

is estimated at 3,550,000 tons. The industry

is still operating at over 70 per cent of capac-

ity and another satisfactory month is in pros-

pect for April.

Building permits in New York during the

first quarter of this year showed a 23 per cent

increase over 1914, and March building per-

mits in Seattle practically doubled the value

of those issued in the same city during Feb-

ruary.

Buildings

Bond issues passed at the Chicago election

of April 6 carry nearly $4,000,000 for building

construction. Building work continues more
active. An addition to a steel plant at Youngs-
town, Ohio, has been contracted for at $1,000,-

000. The Remington Arms Company has let

a $600,000 contract for additions to their fac-

tory at Ilion, N. Y. A $150,000 library has
been contracted for at Warren, Pa. It is re-

ported from Chicago that a large company is

preparing plans and specifications for ship

building plants to be located on the Atlantic

coast which will cost $5,000,000. The Phila-

delphia Board of Education recently sold

school bonds to the sum of $2,000,000. Bids
are desired on a $220,000 hotel at Atlantic

City. A permit has been taken out in Phila-

delphia for erecting a $500,000 private school.

Plans are being prepared for a $400,000
school at Buffalo. Plans are also being pre-

pared for a $600,000 office building in Seattle.

A $300,000 hospital is projected in New York,
and it is reported from Cleveland that the
erection of a $500,000 building is being con-

sidered by the Case School of Applied Science.

Bridges and Roads

A contract for constructing the River Street
viaduct of the Northern Pacific Railway at
Tacoma has been awarded. Bids are desired

on bridge work at Columbus and at Tiffin,

Ohio. Plans for three bridges in Rome
County, Ga., to cost over $250,000, have been
approved. It is reported from Salt Lake City
that the Denver and Rio Grande will rebuild
the bridge across Bingham Canyon, and that
the Oregon short line will construct a $120,000
viaduct on N. Temple Street. Plans have been
forwarded to the War Department at Wash-
ington for approval of the projected 1100-ft.-

span bridge over the Ohio River at McKees
Rocks.

A large number of small paving contracts
were awarded last week, including items under
Charleston, W. Va.; Columbus, Miss., and
Seattle. Bids on road work totaling $53,000
were opened in Illinois, and bids on a $38,000
contract were opened in Baltimore. Bids are
desired on a $75,000 contract at Findlay, Ohio.
Bids are desired on 9 miles of road at Stur-
geon Bay, Wis., and Louisville, Ky., desires
bids on 1,000,000 sq. yd. of paving. The high-
way bureau of Philadelphia is preparing plans
for paving work which will total $1,800,000,
and which will probably be let this spring.
Wilmington, Del., has voted to issue $500,000
bonds for paving. A number of smaller bond
issues have been sold, including $250,000 at
Pine Hill, Ky., $108,000 at Sandusky, Ohio,
and $160,000 at Sheridan, Ark.

Waterworks and Sewers

The lowest bids opened at Toledo for the
high pressure pumping station there totaled
over $160,000. Sharon, Pa., has contracted
for the construction of a filtration plant. Bids

are desired on a reservoir at Fostoria, Ohio,

and on a waterworks system at Manning,
S. C. The Mayor of Cleveland, Ohio, has
approved an ordinance appropriating $1,500,-

000 for waterworks purposes; $500,000 of this

sum will be expended at the Baldwin reser-

voir. It is reported that the water company
at Hagerstown, Md., will spend upwards of

$500,000 in constructing a new reservoir and
making other improvements.

Bids will soon be asked at Indianapolis,

Ind., on $248,000 worth of sewer construc-
tion, and a large contract was awarded by
this city last week. It is reported that Phila-

delphia will soon ask for bids on additional

sewer construction to cost $350,000. Roches-
ter, N. Y., desires bids on a $100,000 sewage
disposal plant, and the lowest bid opened on
the sewer tunnel to be constructed in that
city was $117,815. Joliet, 111., has passed an
ordinance providing for the construction of
sewers and water mains to cost $120,000.
Press reports state that Scranton, Pa., will

spend $400,000 in sewer construction. Sewer
bonds have been sold totaling $90,000 at New
Britain, Conn., and bonds totaling $50,000
have been sold at Okolona, Miss., also for sewer
construction.

Railroads and Miscellaneous

It is reported that the Norfolk and Western
has awarded contracts totaling $1,000,000 for
the construction of a cutoff near Roanoke, Va.
It is reported that the Oregon-Washington
Railroad & Navigation Company will shortly
spend over $300,000 for improvements. A
contract for constructing a $75,000 wharf has
been awarded at Beaumont, Texas. The
lowest bid opened on dredging work at Provi-
dence, R. I., was $91,000. Drainage improve-
ments recommended at Kansas City, Mo., will

cost nearly $4,000,000. The U. S. Engineer
Office at St. Louis has awarded a $124,000
levee contract, and the U. S. Engineer Office

at Galveston has awarded a contract for jetty

work which will cost $282,000.

7,

WATERWORKS.
Items Arranged Geographically

Belchertown, Mass.—A bill has been
reported in tiie State House authorizing
town to issue $50,000 for water supply.

Beverly, Mass.—It is proposed to relay
some water mains, at a cost of $11,000;
city to do the work.

Brocton, N. Y.—H. M. Fleming, Village
Clk., writes that bids are desired until
Apr 9 tor constructing water works.

Elmsford, N. Y.—Preliminary plans
have been submitted to the Board of
Trustees for water works, but as. yet no
action has been taken on same; matter
will first be submitted to the people for a
vote on the proposition. J. E. Murray,
Village Clk.

New York, N. Y.—Bids desired until
Apr. 12 by Wm. Williams, Comr. Water
Supply, Gas and Electricity, for furnish-
ing, delivering and storing c. i, pipe, spe-
cial and valve box eastings, valves and
double nozzle .fire hydrants, in Boro. Man-
hattan and Bronx; also same place until
Apr. 14 for furnishing and laying water
mains and appurtenances in Bailey,
Cedar and Sedgwick Aves., E. 184th and
225th Sts., Fordham and KIngsbridge
Rds., and Harlem River Terrace. Boro.
Bronx.

Oakfield, N. Y.—Village Trustees have
authorized H. C. Kittredge, German In-
surance Bldg., Rochester, to prepare plans
for a water system, and supervise its
construction; cost about $35,000.

Burlington, N. J.—See "Hydraulic Con-
struction and River Improvement."

Erie, Pa,—Board of Water Com. has
authorized Chester & Fleming, Pitts-
burgh, to prep.ire plans and specifications
for exten.sivfi impi'ovements to high ser-
vice distribution system.

Sharon, Pa. — Contract reported
awarded by the Sharon Water Works Co.
to Booth & Fllnn, Pittsburgh, for filtra-
tion plant at about $40,000, to be super-
vised by Philip Burgess, of Columbus.

Slatlngton, Pa.—A. N. Kennel, Boro.
Secy., writes nothing definite has yet been
decided upon with regard to increasing
capacity of reservoir. An increase of the
water supply may he con-sldered first.

Contracting News
Of special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Sykesvllle, Pa.—Bids desired until Apr.
12 by Town Council, Boro. of Sykesville
(S. B. Long, Secy.), for constructingmam pumping station and deep well
pumping station, a reinforced concrete
circular reservoir, 30 x 16 ft.; laying c.-i.
water pipe line in street with all fittings,
gates, fire hydrants, etc, E. W. Hess and
A. L. Barton, Engrs., Deposit Natl. Bank
Bldg., Du Bois.

Tamaqua, Pa.—Water Comn. is consid-
ering question of constructing a reser-
voir of 357,000,000 gals, capacity.

Baltimore, Md.—Erza B. Whitman,
Consulting Engr., Water Dept., has rec-
ommended to Mayor and Water Dept.,
that city Install at Mt. Royal Pumping
Station 2 pumps, each with a daily ca-
pacity of $30,000,000 gals . and that all
pumping be concentrated at this station.
The cost of the 2 pumps to be $300,500.
He also recommended that Instead of re-
pairing pump wrecked at the Eastern
Station several weeks ago, the city place
in that station an electrically driven cen-
trifugal pump of 25.000.000 gals, daily
capacity, to cost $25,000. This pump
would .serve every purpose until one of
the suggested 30.000,000 gal. pumps could
be placed in service at Mt. Royal.

Hagerstown, Md. — Stockholders of
Washington County Water Co.,' voted
Mar. 31 to increase capital from $320,000
to $870,000 to be used for building storage
reservoir on South Mountain and for
other improvements.

-A-lndlan Head, Md.—Contract reported
awarded to Edw. Christman, 403 E. Main
St., Massillon, O., for additional artesian
water supply at Indian Head, at $9,890.

Laurel, Md.—Bids desired until May 1

by Geo. W. Waters, Jr., Mayor, for sewer
system, extensions to water mains and
other water works improvements adver-
tised in Engineering Record. Harry
Stevens, Consulting Engr., Union Trust
Bldg.. Washington, D. C.

Manning, S. C.—Bids desired until Apr.
13 by Commissioners Pub. Wks. (J. C.
Sprott, Chmn.) for constructing a water
works system, requiring approximately
1364 lin. ft. 4 in., 21.044 lln. ft. 6 in., 401
lin. ft. 8 in., 1600 lln. ft. 10 In. c.-l. pipe,
B tons o.-l. specials, 24 valves, 40 hy-
drants, a pump and boiler house, a 100-
h. p. boiler, 2 fire pumps, boiler feed
pump, etc.; reinforced concrete reservoir
of 250,000 gals, capacity, 100,000 gal. tank
on 100 ft. tower. The Shand Eng. Co.,
Engrs., Columbia.

Winnsboro, S. C.—Citizens have voted
$80,000 bonds for water works, sewers
and electric light plant.

Bids for above bonds desired until Apr.
15 by Bd. Pub. Wks. (J. E. McDonald,
Chmn.).

Richland, Ga.—Citizens have voted
$15,000 bonds and $5,000 for water and
light extension bonds.

Laurel, Miss.—City Council conslderihg
issue of $15,000 bonds for water improve-
ments.

Vicksburg, Miss.—Citizens voted Mar.
23 authorizing Mayor and Aldermen to
purchase present or existing water works
plant, and use a portion of the funds de-
rived from the sale of $40T),000 worth of
water works bonds: these bonds being
issued for the purpose of building or con-

structing a municipal water works. A.
M. Paxton, City Clk. C. R. Twiss, City
Engr.

Cleveland, O.^-Council has passed and
Mayor has approved ordinance to author-
ize Dir. of Pub. Utihties to expend $1,500,-
000 for various water works purposes aa
follows: Clear water reservoir at Divi-
sion Ave. filtration plant, $250,000; Divi-
sion Ave. pumping station superstructure
and chimneys, $170,000; Central Ave. tun-
nel. $25,000; wash-water pumps, feed
water pumps, and other auxiliaries for
Division Ave. pumping station, $23,000:
forced lubricating system, $10,000; coal
weighing hoppers, ash hoppers, machine
shop equipment, etc., at Division Ave.
station, $10,000; steam flow meters and
other instruments, $5,000; c. 1. pipe,
$400,000; overhaul old pumps at Division
Ave. station, $30,000; water main exten-
sions, $50,000; miscellaneous items, $27,000;
excav. at Baldwin reservoir, $500,000.
Bids desired until Apr. 16 by A. R.

Callow, Comr. Purchases and Supplies,
for furnishing, delivering and erectinK
operating tables at filtration plant. Divis-
ion Pumping Station.

Fostoria. O.—Bids desired until Apr. 20
by Director Public Service, for construc-
tion of a 75,000,000-gal. reservoir of earth
embankment, 113,000 cu. yds., lined with
riprap or concrete, 20,000 sq. yds. Chas.
Lathshaw, City Engr. (Specifications on
file for reference at New York office of
Engineering Record.)

Marietta, O.—City Council reported to
be considering construction of a reservoir
on the Jackson Hill site. Bnglneers.
Chester & Fleming, Pittsburgh, Pa.

Toledo. O.—G. A. Gessner, Water
Works Supt., has recommended repairs to
filtration plant to cost $100,000 and addi-
tional equipment for low service station,
including $35,000 for a lime-slacking de-
vice. $20,000 for a chemical conveyor,
$10,000 for heating system and $10,000 for
a machine chemical feed.

Wooster, O.—Council has passed ordi-
nance providing for issue of $125,000
bonds for water purification purposes.

Zanesvllie, O.—Council has passed ordi-
nance authorizing Director of Public
Service for purchase of 8160 ft. of 8, S
and lO-in, e.-i. pipe with nectssiuT
specials.

•kltcms marked thus give Ike tiamet of parties awarded contracts.
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TelMo. O.—Bids wer« opened M*r. Jl by Dept. Pub. Service for furnishing

ntartel and conairucilns a hlKh-pr«>sure Are er>lce pumping station. Includng
- etc.. aa follows (The W. J. Sherman Co.. Consulting

M. Colmer. Toledo. 148.000: Henry J. Speaker Co^

1«lllM of machinery
ra.. 'A>ledo):
Fart 1—Substructure: U.

West Hartford, Conn.—State Senate
has passed a bill allowing town to issue

$10,000 bonds for a sewer system.

Hammonton. N. J.—Council reported to
have decided to issue $108,500 bonds for
constructing sewer system and disposal
plant.

Totote. I
DockCo.

ttSMS: A. Bentley A Sona Co., Toledo (no lump bld_)j Great Lakes Dredge &
Clk.. for 5435 ft. 12 to 20 in. vitr. sewer
H. J. Hanmer, City Engr.

Dock Co.. Chlcaso. UL. t«4.000: Arrow Eng. Co.. St. Loula, Mo.. 170,143. «„,„k.
Part 1—Superstructure—(a) as specified, (b) with glased »'« ,'"»«j'°':,'l",lfi\-

A. Bentlay Jk Sons Co., (a) lU.OOO; Henry 3. Speaker Co.. (a) $56,965. (b) (2, bids).

~U.tM and ttt.iSO (with dased lUe ceUIng finish) : L. K. Sherman Co., (a) $57,600.

b) 1»JM: Arrow Kn«. Co.. (a) $«8.1I$. (b) $88,713. ^
fiurt S—Motor-driven pumping units—(a) four of JOOO gal. ea., (b) three of J15W»,

. «a.. (c) Ave of 1500 gal ea.: Arrow Eng. Co. (4 bids), of different manufacture,

^ »,»»• to M>.Sn. (b) (4 bids), $«0.9M to $69,858: U K. Sherman Co., (a) (4 bids),

iCtSM to i(S.M>0. (b) (4 bids). $59,475 to $61,875. (C) (2 bids). »64.420 and $61,715. Ketcham St.. in all aoout o^vc
AlUs-Chalmers Co.. Chicago. la. (a) it bids), $«2.«90 and $63,730. (b) (2 bids). $60,820 ^ •= •

g ^^ ^^^ 24 in., 26 manholes,
and $(l.;40. (c) (2 bids). $67,200 and $68.SS0: Jos. L. Skelvln Eng. Co .

Toledo, (a)
. • constructing receiving ba-

(TbMs), $64.57$ to,$72.»»S. (b) " "?«). $M,000 to »68.«3 (O (2 Wds). $68,500 ^nd tlnk\nMelio..Stind cofner of Thomp
ttS,S<>: Heno' J. Speaker Co.. Toledo, (a) $67,100, (b) $65,500. (c) $68.oou. fowier
BKtrical Supply Co.. Toledo, (a) $69,861. (b) $67,698. (c) $69,075: A. S. (:ameron Co..

derelaiMl. (a) $68,129. (b) $67,590. <c) $67,040: F. Blssell Co.. Toledo, (a) (4 bids).

E.4a7 to $75.17-. (b) (4 bids), $70,869 to $72,062. (c) (4 bids). $70,201 to $76,577; Chas.
ekintodi Co., Detroit, (a) $65,775, (b) $6J.657. (c) $70,178.

. ., ., ^ ,

FMIowlnc are unit prices of the above substructure. Part 1: (a) M. M. Colmer.
Toiodo: (b) Henry J. Speaker Co.. Toledo: (c) Great Lakes Dredge & Dock Co..

Chlca«o. ni.: (d) A. Bentley A Sons Co.. Toledo: (e) Arrow Eng. Co.. St. Louis. Mo.-

(a)
IM ft. 4-ln. vltr. pipe $0.60..... ^j

1.00
.30
.02

Gloversvllle, N. Y.—Bids reported de-_ Maywood. N. J.—State Bd. of Health
sired until Apr. 20 by C. J. Mahoney, City reported to have approved plans of Alex.

Long Island City, L. I., N. Y.—Bids de-

sired until Apr. 14 by Maurice E. Con-
nolly, Pres. Queens Boro., for construct-

ing vitri. salt glazed pipe sewer In por-

tion of Britton, Seneca and Fairvlew
Aves. and Ketcham St.. in all about 326/

son Ave. and Meadow St.

Potter. 50 Church St., New York, for
sewer system; Qost $25,000. Cost $153,000.
Address. N. B. Beam, Chmn. Sewer Com.
Chas. Staas. Boro. Clk.

Philadelphia, Pa.—Local press reports
state that bids are about to be opened
by Bureau of Highways (Wm. H. Connell.
Ch.. City Hall) for 11 main sewers.
$250,000 available; and branch sewers,
$100,000 available.

Scranton, Pa.—Local press reports state

Bids were opened Mar. 31 by Pres. Queens state this city will spend $400,000 In con

IM ft. 6-ln. i-itr. pipe
IM ft. S^ln. vltr. pljM
U.MO ft. round piles
WijuA sheet piles, per lb.

U If ft. wood sheet piles
t.4M cu. yds. excav G.63

1.4«2 cu. yds. concrete 6.00
IM.OOO lbs. reinforcing steel 025
Waterproofing, complete 5.000.00

• S6-ln. sluice gates Installed 1,600.00
SS.00O lbs. S6-in. cast-iron pipe, per ton.. 40.00
•.4M lbs. wrought-lron screens (lump

am) 448.00
1 I4-ln. manhole covers 100.00
Work bench and vise 50.00
1,225 B<). ft. cut stone work 1.500.00

1,743 sq. ft. ouuide brick veneer.
LS65 sq. ft. Inside brick veneer...
Extra common labor, per hr
Extra skilled labor, per br
Extra team labor, per br

500.00
600.00

.30

.60

.70

(b)
$0.55

.80
1.05
.35
.025

65.00
5.83
7.15
.027

5.325.00
1.875.00

50.00

485.00
110.00
70.00

1,625.00
570.00
623.00

.35

.70

.85

(c)
$0.15

.20

.25

.18

.028
67.00
13.75
3.25
.025

4.435.00
1.600.00

44.00

415.00
48.00
60.00

2.400.00
563.00
860.00

.45

.60
1.00

(d)
$0.60

.65

.75

.50

.03

75.00
10.90
8.00
.03

60.00

(e)
$0.55

.66

.905

.316

.0255
52.80
2.09
6.50
.031

3.816.00
2,046.00

88.00

385.00

.30

.75

.70

.50

.75
1.00

Chicago, ML—Bids desired until Apr. 14

tur lUO- Palmer. Comr. Gas and Hectrlclty.
for one car load galvanized steel conduit.

H In.. \ In.. 1 In.. 1^ In., or cost equiva-
lent in other sixes: one car load 2U^ In.

fiber conduit.
Bids desired until Apr. 16 by D. J.

(Jlackln. Bd. Local Improv. for construct-
ing water service pipes In various streets
Jadndlng Baltimore. S. Hamilton and N.
'BainUn Ave*.. W. 19th. S Levitt, and
edier streets.

Jollet, III.—City Council has passed
ordinance, providing for constructing
•ewers and water sytem in 3d Ward, to
COM $120,000.

Stronghurst, III.—Bids desired until
Apr. 15 by Bd. Local Improv. (C. H.
Curry, Pres.) for constructing a system
of c.-l. water supply pipes with hydrants
and valves, consisting of approximately
17,420 ft. 4. 6 and 8-ln. pipe. 34 hydranu.
1 8-ln.. 8 6-ln. and 10 4-In. valves with'
valve boxes. W. 8. Shields Co.. Engrs..
Hartford Bldg., Chicago.

Waveriy. la.—It Is reported that plana
are being considered for extensions to the
municipal electric lighting and water
works, to cost about $25,000.

. Albany, Minn.—Bids desired until Apr.
15 by Town Council for constructing a
•teel water tank and repairs to present
tower. Jos. I.ehner. Mayor: Thos. Tam-
asek. Town (nk.

Minneapolis, Minn. — Construction of
lateral mains in 7 wards of city at a total
••timated
ordered by Council Water Works Com
It is suted that a total of $500,000 will be
•pent by the Water Works Dept. this

i>n.

Seguln, Tex.—It is proposed to improve
and extend water works and electric
light plant. Address. O. A. Gafford. Mgr..
Water & Light Plant.

-A-Floydada, Okla. — Contract reported
awarded to the N. S. Sherman Machine
Wks.. Oklahoma City, for water works
extension at a cost of about $25,000.

• Redrock, Okla.—Bids desired by City
Clerk about May 1 for constructing water
works from plans of Benham Eng. Co.,
Oklahoma City; cost about $22,000.

Odessa. Wash.—Bids reported desired
until Apr. 19 by W. M. Nevins, City Clk..
for furnishing and Installing a double
stroke pump, throwing 350 gals, per min-
ute, under a 200 ft. head, with 35 avail-
able h. p.; also S6 ft. pipe, 36 ft. pump
rods and a brass cylinder to be used with
above mentioned machinery, f. o. b.

Odessa.

-ATacoma, Wash.—Contract reported
awarded by Park Board to the Washing-
ton Pipe & Fdy. Co., Spokane, at $8,908.
for furnishing 6 and 10-in. wood stave
pipe, to be laid in Point Defiance Park
by day labor.

^Modesto, Cal.—Contract awarded Mar.
11 for tank to Chicago Bridge & Iron

Boro. for construction of sewers in Bre-
voort St.. Cuthbert PI.. Grenfell and other

streets in Fourth Ward. Boro Queens,
and lowest bid was submitted by Jos. L.

SIgretto & Co., Woodhaven, L. I.. N. Y.,

as follows: 388 Un. ft. 3 ft. special sec-

tion sewer, $19: 1761 lin. ft. 3 ft. 6 in.

regular concrete sewer, $8.45: 93 lln. ft.

24 and 16 In. vitri. pipe sewer, $5: 11 man-
holes, each, $50; 2 chambers, $225 and
$250 each; 2 drop chambers, each $160; 1

drop chamber, $175; 140 lin. ft. risers for

house connections. Including Y's, 65 cts.

;

3100 lin. ft. piling, 1 ct.; 10 single re-

ceiving basins. $110; 220 lin. ft. 12 In cul-

vert pipe for basin connection. $1.15; 61

spurs on 24 in. concrete sewers, 50 cts.;

270 lin. ft. 6 in pipe for house connection
drains. 80 cts.. etc.; total, $26,264. Next
3 lowest bids: Litchfield Constr. Co.,

Brooklyn. N. Y.. $26,857; Peace Bros..
Flushing. L. I., $26,800; Chas. A. Meyers
Contr. Co.. Brooklyn, N. Y., $27,084.

Bids were also opened Mar. 31 by Pres.
Queens Boro. for construction of a sewer
and appurtenances in Joslin (22d St.) San-
ford Ave., 3d Ward, and lowest bid was
submitted bv H. J. Mullen Contr. Co., Long
Island City, as follows: 1184 lin. ft. 5 ft. 6

in. reinforced concrete sewer, $11.40; 288
lln. ft. 24, 22 and 20 in. vltr. salt glazed
pipe sewer, $3: 264 lin. ft. 18 in.. $2;«729
lin. ft. 12 in., $1.25: 18 manholes, each $40;
7 single receiving basins, ea. $100; 180 lln.

ft. 12 in. pipe for basin connections. $1;
16 spurs on 24 in. pipe sewer, $2; IS spurs
on 18 in. pipe, $1.25; 42 spurs on 12 in.

pipe sewer, 50 cts. ; 585 lin. ft. 6 in. pipe
for house connection drains. 50 cts.; 1
drop chamber in Joslin St., $400; total.
$18,169. Next 3 lowest bids: Green Constr.
Co.. Long Island City, $18,430; Peace
Bros.. Flushing, L. I., $18,559; Chas. A.
Meyers Contr. Co., Brooklyn, N. T.,
$19,218.

Port Chester, N. Y.—Bids were opened
Apr. 5. for constructing a sewer system
and a sewage disposal plant, and follow-
ing are among the lowest bidders (ap-
proximate cost only is given): Intercept-
ing sewer, Hayes Constr. Co.. Yonkers,
about $55,000; tunnel work and mechan-
ical equipment. John Hart. Peekskill.
about $27,500; pump house and sedimenta-
tion tanks. Suburban Eng. Co.. New York,
$39,700. Engineer. F. S. Odell, Port
Chester.

Rochester. N. Y.—Bids desired until
Apr. 14 by Bd. Contract and Supply (F.
X. Pifer, Secy.), for constructing a sew-

Wks.. Chicago. lU., at $5,212. City to ^^e disposal plant for the Brighton Dist,
build foundation. G. H. Freitas. City
En^.
Ogden, Utah.—Citizens voted Mar. 27

to issue $75,000 bonds for constructing
5-mIle pipe line between Coldwater Can-
yon to municipal flowing wells In Ogden

near the easterly end ot Tryon Park.
Cost about $100,000.
Following are reported to be the un-

official totals of bids opened Mar. 31 for
construction of sewer tunnel In Main St.
W. and East and Front Sts.: M. H. Rlp-

structing 3 sewers and 7 grading, curb-
ing and paving jobs this summer; addi-
tional work for the fall season is also
said to be contemplated by Dept. of Pub.
Wks.

York, Pa.—Following are totals of bids
opened Apr. 2 by Bd. of Street and Pub-
lic Improvements (C. A. Boyer, Supt.) for
pumping machinery, for Contract B, sew-
age pumping station, furnish and install
all operating machinery to include three
5.000.000 gal. motor driven pumps, one
10.000,000 gal, gasoline engine driven
pump, and various appurtenances: Ben-
nett & Randall, Greensburg. $14,280 (ir-

regular) ; C. R. Simpson, New York. N.
Y.. $16,600; Pitt Constr. Co., Pittsburgh.
$17,000; F. J. Boas. Philadelphia, $17,500;
Pacific Flush Tank Co., New York, $17,-
980; M. L. Bayard, Philadelphia. $18,000:
Lewis & Roth Co.. Philadelphia. $18,857;
Heyman & Goodman, Jersey City, N. J..

$19,700. Engineer's estimate. $17,500.
(Geo. W. Fuller, Consulting Engr., New
York.)

-i^Baitlmore, Md.—Contract for con-
structing a sanitary sewer under Balti-
more St. from Garrison Lane to Gwynn's
Falls reported awarded Mar. 31 to M.
O'Herron & Sons, of Baltimore, at $29,952.

Laurel, Md.—See "Water Works. "

Washington, D. C.—Bids desired until

Apr. 21 by Comrs. D. C. for constructing
sewers approximately 1000 lin. ft. trunk
sewers, 3 ft. span, advertised in Engi-
neering Record.

Grantsville, W. Va.—Citizens reported
to have voted $10,000 bonds to construct
sewer system.

Georgetown, 8. C.—Bids desired until

Apr. 14 by Commissioners of Pub. WTiS.
(R. M. Barnes, Chmn.) for extending the
sewerage system, requiring approximately
2 6 in. vertical submerge centrifugal
pumps, 2 open frame marine type engines.

2 steel frames for carrying pumps, 1500

ft. 14 in. Class C. I. B. & S. pipe, or 150P

ft 15 In. spiral riveted asphalt coated
pipe. 4 8-In. check valves and 4 8-ln. gate
valves. E. N. Chlsolm. Jr.. Engr.. Clark
Law Bldg.. Columbia.

Manning. S. C.—Bids desired until Apr.

13 by Clommissioners of Pub. Wks. (J. C.

Sprott. Chmn.) for constructing an ex-

tension to the sewerage system, requir-

ing approximately 10,200 ft. 8 in. t. e. pipe,

7 flush tanks, 14 manholes, etc. The
Shand Eng. Co., Engrs.. Columbia.

Manning. S. C.—See "

Winnsboro. S. C.—See

Water Works."

"Water Works.'

•Lafayette, Ga. — Contract reported

?«it Tf $47 8-9 '^iS.a Wn Valley WashlngtSrjenklns City Engr ton. $117,816; Leary & M^frisorT $132:680; awaTded by City Council to J. B. Mc-
*S;LJ?. rJ.JlV'T^^ilS,'. JJfl" ^*"** Washington Jenkins. City Engr.

jj. J. Murphy. $133,966: Myers & MeWll- Crary Co., of Atlanta, for constructing

Viralnia, Minn.—Bids desired until Apr.
II by Water A Light Comn. (J W. Mur-
phy. Secy.) for fumishinK motor-driven
pumpinc equipment incluaing two 2000-
K-p.h. norisontal centrifugal split
pnmps. furnished f.o.b. cars Virginia; two
US-Dp. slip ring Induction type motors.
<««lgned to operate on a 2200-volt. 3-
phaae. CO-cycle circuit: also starting
panels, switchboard panels and Instru-
BonU. C. T. Harding. Engr. Coron.

Lcmmon, '8. D.—Bids desired until Apr.
II by Elmer F. SheeU. City Aud.. for
about 9000 ft. water main extensions.
Chas. L. Plllsbury Co.. Kigrs.. Metropoli-
tan Life Bldg.. Minneapolis. Minn.

Crow Agency. Mont.—Bids desired un-
til May 1. J. B. Houston. Depot Q. M..
U. S. A., Waihington. D. C.. for lastatUnc
water system at the Custer Battlefield
National Cemetery, Oow Agency. Mont.

-^St. Louis, Mo.—Contract for dlntng
trench and laying pipe line ( miles long
from Bissell's Point to Ft. Bellefontalne
to supply water to the new Industrial
School reported awarded by Bd of Pub.
Service to John F. McMahon at $10,306.
A contract for the necessary pipe was
recently awarded for $1S.4SS.

Arkansas City, Ark.—R. W. Smith,
owner of Arkansan City Water Works,
reported to have sold plant to Jos. De-
marke. who will remodel plant and Install
electric light

Sprlngdale, Ark.—Fred. E. Reed, City
Recorder, writes that the recent Supreme.
Court decision of this state has killed
the proposed water works and sewer sys-
tem.

Salt Lake City, Utah.—The City Com.
has appropriated $37,077 for new water
mains. Including a 12-ln. supply main to
run from relief tank north of University
of Utah to 5th Ave. and L St., and also
extensions of service mains in various
parts of city.

Bonners Ferry, Idaho.—It is reported
the Bonners Water & Light Co. plans
making extensions and Improvements to
local water system. Pipe lines are to be
extended and a new pumping plant in-
stalled with a capacity of 250 gals, per
min.

Kellogg, Idaho.—City Council has ap-
pointed a committee to Investigate feasi-
bility of Installing water works and of
bringing water from Big Creek; esti-
mated cost $125,000.

Ottawa, Ont.—Four pumps will be re-
quired shortly for Leonleux Island- pump-
ing station. R. L. Haycock, Water Wks.
Enifr. '

'

Toronto. Ont.—The city, through the
John Ver Mehr Eng. Co.. has made ap-
plication to City Architect for a permit
to build new cxt, .islon to filter plant.
The building alone will be 1 story, brick
and concrete and cost $78,000. It will be
located on Centre Island, near lake front.

Panama.—Bids desired until Apr. 16 by
MaJ. F. C. Boggs. Corps E^ngrs.. U. S. A..
Genl. Purchasing Ofllcer. Panama Canal.
Washington. D. C. for Cor. 912 c.-l.
pipes and fittings, valves, sheet copper,
etc.

SEWERAGE AND SEWAGE
DISPOSAL.

Jlemi Arrangid Geographically

New Britain. Conn—Sewer bonds In
the sum of $90,000 reported sold.

Murphy. $133,966: Myers & McWll- Crary Co., of
Hams $138,850 and Whitmore. Rauber & sewer system: this company also pur-
Vlclnus. $130,000. chased $17,500 bonds for the work.

•York, Pa.—Bids were opened Apr. 2 for constructing sewage disposal works and
pumping station, Contract A. from plans of Geo. W. Fuller. 170 Bway.. New York;
14 bids were received ranging from $64,553 to $101,380. ^,^ , . t^•Following are unit prices of Engineer's estimate and 4 lowest bids—(a) ii-ngi-

neer's estimate, $68,975: (b) Bennett & Randall, Greensburg. Pa., $54,663 (awarded
contract); (c) Geo. C. Souder. Lancaster, $55,740: (d) Cantrell Constr. Co.. Philadel-
phia. $68,533; (e) Pitt Constr. Co., Pittsburgh. $63,246: , , ,

(a) '(b) (c) (d) (e)
Protective works and royalties (lump

sum) .$4,500.00 $1,000.00 $1,600.00 $1,620.00 $6,000.00
9.500 cu. yds. earth excavation and dis-

posal
6,000 cu. yds. rolling embankment!!!!!!
5,000 cu. yds. rock excavation
500 cu. yds. riprap
1.900 cu. yds. concrete
150.000 lbs. reinforcing steel !!!!.'
38 tons cast-Iron B. & S. pipe
18 tons cast-Iron B. * S. specials !.
3 tons cast-iron flanged pipe and specliie —,.-
Baffles. Including supports (lump sum),. 4.040.0'
20.000 lbs. miscellaneous cast iron.

wrought Iron and steel
750 lln. ft. railings
Swing gates and stands and slide gates

(lump sum) lOOOOO 1.350.00 1.600.00 1,240,00 1.100.00

3 4- Inch gate valves In place, each 10.00 8.00 11.00 8.86 12.00
1 6-Inch gate valve In place 16.00 15.00 16.00 14.35 16.00
14 8-Inch gate valves In place, each 20.00 20.00 16.00 21.00 22.00
3 hydrants, each 30.00 25.00 31.00 29.00 27.00
Sluice gates and tide gates (lump sum). 1,600.00 1,240.00 1.380.00 1.320.00 1.200.00
Water Jet equipment for settling tanks

(lump sum) 1.000.00
1 M ft. lumber 100.00
600 cu. yds. crushed stone on sludge beds
500 sq. yds. macadam
500 lln. ft. 6-Inch vitrified pipe
200 Tin. ft. 8-Inch vitrified pipe
300 lln. ft. 12-Inch vitrified pipe
Venturl meter (lump sum)
ChlorlnatinB apparatus (lump sum)

.60 .45. .66 .60 .90

.20 .18 .12 .25 .16

2.00 1.50 1.40 2.10 1.40

20 1.25 .52 .75 1.26

11.00 9.00 7.25 8.00 9.00

.035 .03 .028 .03 .025

30.00 33.00 35.00 4200 40.00

65.00 65.00 77.00 76.00 80.00

-Ofl.flO,

140.00 i.^4»
,,, 100. 00
^,000.00

57.00
1.110.00

100.00
3.500.00

.06 .06 .07 .06 .05

.80 1.00 .80 .59 .50

Pumping station superstructure (lump
1)

1.000.00 340.00 530.00 506.00 600.00

100.00 60.00 120.00 55.00 75,00

1.60 1.25 1.15 1.35 1.00

.50 .50 .33 .75 .40

.30 .26 .22 .18 .20

.40 .30 .26 .24 ,26

.60 .46 .46 .40 .40

1,200.00 1.125.00 1,320.00 1,173.00 1,200.00

1.000.00 2,100.00 2,560.00 2.312.00 2.300.00

sum) B.OOO.OO

•kltemt marked thus give the names of parlies awarded contracts.

4.800.00 4.S70.00 4.790.00 4.200.00
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Macon, Ga.—Bids desirecl until Apr. 27

by D. S. Jones, City Clk., for constructing
sanitary sewers from Vineville and
Academy for tiie Blind to the Ocmulgee
River, a distance of about 2% miles.

Richland, Ga.—Citizens voted Mar. 22
to issue $15,000 bonds for constructing
sewer system.

Birmingham, Ala.—Board of Comrs.
Mar. 30 adopted ordinances providing for
construction of sanitary sewers in Lin-
coln City, East Birmingham; cost $6,000;
also instructed Julian Kendrick, City
Engr., to prepare ordinance for construct-
ing sanitary sewers at North Birming-
ham, in the vicinity of the American Pipe
& Fdry. Co.'s plant; cost $12,500.

Okolona. Miss.—Bonds in the sum of
$50,000 reported sold, to be used for con-
structing sewer system. J. H. Davis,
Town Clk.

'^Lexington, Ky.—Contract has been
awarded by City Comrs. to Carey-Reed
Co , Lexington, for construction of north-
side main sewer, at $11,642. Other bid-
ders: G. F. Vaughan, Lexington, $12,2(6;
Henry Bickel Co., Inc., Louisville, $12,292;
J. H. Hostetter Co., Lexington, $12,629,
and A. G. McGregor. Lexington, $14,558.

Oakdale, Ky.—The Sewer and Drainage
Com. reported to have decided to dispose
of its own sewage, and will construct a
pipe line system to empty into Big Ditch
to include drains and septic tanks. E. N.
Menar, Mayor.

Cincinnati, O.—Bids desired until Apr.
14 by Director Pub. Service (P. S. John-
son, Secy.), for constructing trunk sewer
in Ludlow Run between Grove Ave. and
Ellis St.

Cleveland, O.—Bids desired until Apr.
15 by A. R. Callow, Comr. Purchases and
Supplies, for constructing sewers in por-
tions of W. 105th and E. 121st Sts.

Columbus, O.—Bids desired until Apr.
20 by Geo. A. Borden, Dir. Public Service,
for constructing sewers in portions of va-
rious streets. Including Bulen Ave. storm
sewer, Dupont Ave. sewer, Grogan Sani-
tary Sewers. Sections 1, 2, 3 and 4 and in
various alleys.

Dayton, O.—Following are lowest bids
opened Mar. 29 by Bd. Pub. Service for
sewers: Hecker & Kirchner, Dayton, for
Berm and Wyoming Sts. and Norman and
Burton Ave. sewers total $10,197; and
Wm. Hiit. of Yellow Springs^ for Grafton
Ave. Sewer, $20,831.

Greenfield, O.—H. L. Maddocks, Trust
Bldg., Newark, has been engaged to pre-
pare plans for a sanitary system and
treatment plant for Greenfield. It is pro-
posed to complete a part of system this
season.

-^Attica, Ind.—Contract awarded Mar.
29, for constructing sewer system to M.
W. Holben. of Gary, at $15,121. Next 3
lowest bids; Keneth Koontz, Chicago,
111., $15,474; Wm. Fry, Lafayette, $15,531;
Foulkes Constr. Co., $15,834. Weil Light,
City Clk. Dan R. Young, City Engr.

,
^^Bedford, Ind.^-Contract awarded Mar.

I
30 tor constructing 19,500 ft. sewers to
John J. Quinn, Bedford, at $15,000. Other
bids: E. V. Bergin, Franklin, Ind.. $15,-
521; P. O. Leary & Son. Terre Haute,
Ind., $15,808: Bennett & Scamahorn,
Rockport, Ind., $15,998. J. W. Malott,
City Engr.

Gary, Ind.—All action on proposed con-
struction of sewer in Dist. 24 has been
rescinded, and no bids were opened Mar.
29: estimated cost $12,263. W. J. Fulton,
City Engr.

^Indianapolis, Ind. — Contract was
awarded Apr. 2 for constructing College
Ave. main sewer, to Sheehan Constr.
Co., Indianapolis, at $5.27 per lin. ft. in-
cluding all items. Other bids: American
Constr. Co., Indianapolis, $5.66 on con-
crete, $5.72 on brick, segment block or
concrete pipe; John B. McLane & Co.,
Cincinnati, O., $5.67 on American vitr.
block; John H. Cahill, Louisville, Ky.,
$5.70 on American vitr. block, $5.73 on
Merrlwether system of concrete pipe.
Work includes about 12,737 Iln. ft. vitr.
block sewers 7 ft. 6 In. to 2 ft. 6 in. and
25,130 ft. 24 to 10-ln. pipe and 38,340 ft.

6-ln: house connections, with 135 catch
basins, 94 oval manholes, 16 circular man-
holes, 17 Inlets and 2 Junctions.
Bids will be called for in about 10 days

for the 38th St. main overflow drain;
estimated cost, $90,000. Size 8 ft. 6 In.;

M<tLi length. "'•5 ft.

SV. - Plans for Central Ave. main sewer have
been completed and will be advertised
for soon: length about 4 miles; estimated
cost $158,000. Size from 12 in. to 6 ft.

Chas. A. Brown, Asst. City Engr. in

charge of sewers.

Detroit, Mich.—The annual sewer budget
of Dept. Pub. Wks. is said to include the
following: A new sewer In Colfax Ave.,
from Warren Ave. north, to cost $69,463:

a sewer in Lycaste Ave., south of Jeffer-
son Ave., to cost $39,282. and a sewer in

Evans Ave., south of Jefferson Ave., to

cost $16,500. A supplemental item of
$10,000 for sewage disposal investlKatlon:
also $53,800 for new eniiipment for Fair-
view .\ve. pumplns station.

Chicago, III.—Bids desired until Apr. 16

by D. J. Glackin. Secy. Bd. Local Improv.
for constructing drains in portions of Cal-
houn, Montrose and Pensacola Aves., W.
87th and S. Robey Sts.; also for construct-

ing sewers in Concord Pi., Ellis Ave.,
Augusta, Rice and various other streets
and alleys.

Jollet, III.—See "Water Works."

Kenosha, Wis.—Bids reported desired
until Apr. 23 by .Street Assessment Com.
(J. M. Scholey. Chmn.) for constructing
sewers in various streets.

Oshkosh, Wis.—Contracts about to be
let by Bd. of Pub. Wks. for bids for con-
struction of sewers in 7th and Lincoln
Aves.. Sterling, Evans, 10th, Vine and
7th Sts.

^Cedar Rapids, (a.—Contract awarded
Mar. 29 for constructing sanitary sewers
and water connections in 8th and H Sts.,
to Messner & Co., Cedar Rapids. L. J.
Storey, City Clk.

Billings, Mont.—Bids reported desired
until Apr. 30 by City Clerk for construct-
ing sanitary sewer system In certain al-
leys of Improvement DIst. 133.

Kansas City, Mo.—See "Hydraulic Con-
struction and River Improvements."

Brownwood. Tex.—Citizens voted Mar.
23 to issue $15,000 bonds for sewers and
school building.

Afton, Okla.—Bids desired by City
Clerk about May 1 for constructing sewer
system from plans of Benham Eng. Co.,
of Oklahoma City; cost about $37,000.

Drumrlght, Okla.—Contract reported
awarded to Tolbert Constr. Co., Ada, for
constructing sewer system, at $18,500.

Seattle, Wash.—A. H. Dimock, City
Engr., estimates cost of constructing Ox-
bow sanitary fill at $70,000.

A-McMlnnville, Ore.—Contract reported
awarded to V. R. Dennis, Lewis Bldg.,
Portland, for extension to sewer system,
at $31,797 (bids opened Mar. 23).

Salt Lake City, Utah.—Sylvester Q.
Cannon, City Engr,, is completing plans
for the $300,000 outlet sewer to be con-
structed across southwestern section of
city.

Lewlston, Idaho.—Bids reported desired
until Apr. 26 by C. F. Leland, City Clk.,
for constructing a sanitary sewer In
Sewer Dlst. No. 6, requiring approxi-
mately 11,670 lin. ft. 6 to 10 in. pipe, 23
manholes, 6 flush tanks, etc.

Parma, Idaho.—J. C. Watson, City Clk.,
writes bids desired in May for sewer ex-
tensions, from plans of Fred J. McCon-
nel, of Caldwell.

Ottawa, Ont.—It is proposed to con-
struct a $22,000 addition to Mechanics-
vllle sewer system, to be done by day
labor. F. C. Askwith, Acting City Engr.

BRIDGES.
Items Arranged Geographically

Portland, Me.—The House has voted
favorably the bill authorizing Cumber-
land County to construct Orrs-Baiiey
Island Bridge.

'^Lawrence. Mass.—Contract for about
15,000 bbls. cement for bridge work
awarded by Bridge Comrs. to John J.
Evans, Lawrence, at $1.59 per bbl.

Springfield, Mass.—Plans being pre-
pared by City Engineer for bridge to be
constructed at Piainfield St.; cost about
$40,000.

Worcester, Mass. — Construction of
bridge over Lake Quinsigamond at
Worcester is contemplated by county,
city and Worcester Consolidated Street
Ry. Co.; cost about $265,000.

-^Elma, N. Y.—N. Hucker. Town Clk.,
Rice Rd., Elma Center, writes that con-
tract for constructing a reinforced con-
crete arch highway bridge (bids opened
March 20) has been awarded to Kelly
Wheeler, of Buffalo, at $6,350. Next 3
lowest bids: Howard L. Mever. Depew,
$7,850; John Johnson Constr. Co.. Buffalo.
$8,968; Arthur J. Shaw, Batavia, $8,460.

Elmlra, N. Y.—Bids desired Apr. 16 by
City Clerk for reinforced concrete culvert,
7 ft. span. 111 ft. long.

Gloversvllle, N. Y.—Bids are desired
until Apr. 20 by C. J, Mahoney, City
Clk., for 4400 yds. concrete pavement on
Jay and W. 8th .Sts., 7000 yds. macadam
resurfacing on Kingsborough Ave. and
1200 yds. brick surfacing on W. Fulton St.
(Advertised in Engineering Record.) H.
J. Hamer. City Engr.

NevK York, N. Y.—See "Paving and
Roadmaklng."

New York, N. Y.—Bids desired until
Apr. 15 by F. J. G. Kracke. Comr. Bridges,
for the equipment of the westerly tracks

' Hi" nt n<-'- flock of Manhattan Bridge.
Security, $40,000.

Oswego, N. Y.—Citizens of Towns of
Voiney and Oswego voted Mar. 30 to Issue
bonds to construct a concrete steel bridge
over Oswego River at MInetto from plans
and specifications of Concrete-Steel Eng
Co.. Park Row Bldg.. New York; cost
about $100,000.

Sea Isle City. N. J.—Bids desired until
May 4 by Bd. Chosen Freeholders for con-
structing a steel "Strauss" tyne double
lift bridge on cement, concrete and piling
over main thorofare at Sea Isle City, ad-
vertised in Engineering Record. Learning
M. Rice. Co. Engr.. Wildwood, N. J.
Prank W. Fowkes, Clk. Bd.

East Berlin, Pa.—Comrs. of Adams
County, at Gettysburg, and York County
voted to construct concrete bridge over
Beaver River.

Franklin, Pa.—Bids desired until Apr. 13
by Co. Comrs. at l-'ranklin (John L. Shaf-
ler, Chmn.) for furnishing material and
doing following work: Removing present
floor and sidewalk from French Creek
Bridge at Utica, and replacing a creosoted
block floor on wooden or steel strmgers:
also painting said bridge and repolnting
and renovating masonry, etc. ; removing
present Shippen Bridge over Sugar
Creek, pointing abutments, constructing
new bridge seats and parapets, and
erecting a new 102.5 ft. span pony War-
ren truss steel bridge with 16 ft. roadway,
concrete or cieosoted block floor; remov-
ing present floor and sidewalk from
White Bridge over Oil Creek, at Oil City,
replacing expansion rollers and straight-
ening bent members, cleaning and paint-
ing all metal work, repolnting and re-
pairing masonry, placing creosoted block
floor on wooden stringers and a creosoted
plank sidewalk on wooden stringers.

Manhelm, Pa.—David Swope, of Lan-
caster, Clk. Co. Comrs., writes no bids
yet asked for constructing a 50-ft. span
concrete girder bridge and will, not be
before latter part of April.

Reading, Pa.—Bids desired until Apr.
13 by D. K. Hoch, Co. Compt. for con-
structing a reinforced concrete slab bridge
at White Bear over Hay Creek, Robeson
Township.
West Chester, Pa.—Bids desired until

Apr. 12 by County Comrs. at West Ches-
ter for constructing bridges as follows:
A 2-arch bridge near Lyndell, East
Brandywine Township; concrete and steel
I-beam bridge near Lincoln University,
Upper Oxford Township; arch bridge near
Dowlin's Forge, Uwchlan Township; steel
girder and stone arch bridge near Knauer-
town, Warwich Township. Isaac Y. Ash,
County Controller.

Cumberland, Md.—The iron bridge
crossing Will's Creek at Market St. is

reported destroyed. According to reports
a concrete bridge will be erected by city
at cost of about $15,000.

Fredericksburg, Va.—Supervs. Spotsyl-
vania, Fredericksburg and Caroline
Counties voted to construct bridge over
Massaponax River on Caroline Rd. ; cost
$5,000.

Rome, Ga.—Plans of Splker & Grlener,
Baltimore, Md., for 3 bridges to be erect-
ed in Floyd County accepted by County
Comrs. Plans provide for concrete bridge
over Etowah River at 2d Ave., cost $88,-
800; concrete bridge over Etowah River
at Broad St., cost $86,700, and steel
bridge over Oostanaula River at 5th Ave.,
cost $85,500.

Jacksonville, Fla. — Plans of Isham
Randolph Co., Chicago, 111., for con-
structing 2-deck bridge at Laurel St., to
be 2500 ft. long and 40 ft. wide, have
been submitted to War Dept. at Wash-
ington, D. ci.

Akron. O.—About $200,000 will be
spent by County Comrs. for following
improvements: Bridge at Young's Hotel,
cost $8,000; bridge over canal at penin-
nlnsula, cost $8,000; bridge at Tallmadge
Ave., repair road near Ols Portage, re-
pair road near Ira, build culvert or bridge
In Bath Township.
Akron, O.—See "Paving and Roads."

Cleveland, O.—Bids desired until Apr.
16 by A. R. Callow, Comr. Purchases and
Supplies for concrete culvert over Doan
Brook in Rockefeller Park near 105th St.
for extension of Hough Ave.
Bids desired until Apr. 17 by Co. Comrs.

at Cleveland, for constructing a reinforced
concrete beam bridge as per Report 3353.
W. A. Stinchcomb, Co. Surveyor. E. G.
Krause, Clk. Comrs.

Columbus. O.—Bids desired by County
Comrs. until May 1 for constructing the
Angler Bridge over Alum Creek: It will
be of reinforced concrete, 1166 ft. long,
27 ft. 2 in. wide, and will consist of one
span 44 ft. 8 in., 67 ft. 8 in., and 102 ft.

2 in., three spans of 90 ft. 8 in., two spans
of 113 ft. 8 in., and two spans of 136 ft.

8 in., besides 6 small spandrel spans of
10 ft. 2 in. and a short curved retaining
wall abutment at east end of bridge.
Plans prepared by E. P. KnoUman. Asst.
County Surveyor, under supervision of
Walter Braun. County Bridge E!ngr. John
Peake, County Surveyor.

Delaware, O.—About . $80,000 county
bridge bonds have been sold.

^Sclotovllle. O.—Contract... tof con-
structing Sciotoville Bridge awarded by
Chesapeake & Ohio R.R. Co. to McCllntic-
Marshail Co., Columbus.

Tiffin, O.—Bids desired until Apr. 24 by
County Comrs.. Tiffin, for furnishing ma-
terial and constructing 2 reinforced con-
crete arch bridges and also 2 concrete
abutments and steel superstructures for
same locations, each 100 ft. in length,
the Honey Creek Bridge No. 230. Eden
Township, and Honey Creek Bridge No.
96. Bloom Township.

Illinois.—Bids desired at office of the
State Highway Comn., Sprlngfleld, 111.,

until 11 A. M., Apr. 14, for following pro-
posed State Aid Bridge Work:
Massac County, Sect. A, 199.9 cu. yds.

reinforced concrete; Engineer's estimate
$2,925.
Johnson County, Sect. A, 205 cu. yds.

reinforced concrete; Engineer's estimate
$2,760.

Illinois.—Bids desired for constructing
bridges in Illinois as follows:
TaylorviUe, until 7:30 a. m. Apr. 12, at

office of C. A. Pennington, (5o. Supt.
Highways, TaylorviUe, on alternate plans
for either a reinforced concrete bridge or
a steel bridge on reinforced concrete
abutments, to be built between Buck-
hart and Mt. Auburn Townships, known
as Troumbower Bridges, span 50 ft.,

roadway 16 ft. Engineer's estimate for
concrete bridge $2,000; for steel bridge
$1,970.
Robinson, until Apr. 17 at office of J. P.

Lyon, Co. Supt. Highways, Robinson, for
constructing a reinforced concrete bridge
in Martin Township, known as Persinger
Bridge, span 50 ft., roadway 16 ft. En-
gineer's estimate, including piles, $2,800.

Illinois—Bids desired for constructing
bridges in Illinois as follows:
McCarroii. until Apr. 17, at Courthouse

McCarroll. reinforced concrete bridges as
follows: Lost Creek Bridge, Sliannon
Township. 40-ft. span, 18-ft. roadway.
Engineer's estimate $1,813. Michaels
Bridge, Lima Township, reinforced con-
crete box culvert, 6x6 ft., 24-ft. roadway.
Engineer's . estimate $415. Hileman
Bridge, Lima Township, 8-ft. span. 18-ft.
roadway. Engineer's estimate $815. Di-
mon Bridge, Rock Creek Township, 35-ft.
span, 18-ft. roadway. Engineer's esti-
mate $1,645. Heath Bridge, Rock Creek
Township, 40-ft. span, 16-ft. roadway.
Engineer's estimate $1,734. Hawk Bridge,
Salem Township, 50-ft. span, 18-ft. road-
way. Engineer s estimate $3,026. Richter
Bridge, Salem Township, 24-ft. span, 16-ft.
roadway. Engineer's estimate $1,216.Lamb Bridge. York Township. 16-ft. span.
20-ft. roadway. Engineer's estimate, $830.
L. P. Scott. Supt. Highways, McCarroii.
Bunker Hill, until Apr. 20, at Town

Hall, Bunker Hill, for constructing Din-
gerson, Elliott and Wood Bridges, spans
13, 14 and 12 ft.; roadways 16, 24 and 16
ii„ » Engineer's estimate for 3 bridges.
$30,0o0. C. H. Folkerts, Town Clk.Bunker Hill.
Piasa, until Apr. 22, at Town Hall,

Plasa, for Ewin and Thompson Bridges,bhipman Township, spans 12 and 20 ft.:
roadways 24 and 18 ft. Engineer's estl-

T^ivsu'. Xir *'""' " ''• ''°"'"-'

•Marlon, la.—Contracts awarded Mar.
30 for constructing 14 bridges and cul-
verts as follows: Illinois Steel Bridge Co.
Jacksonville 111., $8,140; A. P. Munson
Marion, $7,869; Missouri Constr. CoCedar Rapids, $6,035; Perry Jayne,
Marion, $2,218, and Jas. Wilev. Cedar
Rapids, $3,875. F. A. Canfield, Co. Aud.
•Tipton, la.—Contract awarded Mar. 20

for constructing concrete bridges and cul-
verts as follows: To N. M. Stark Co., Des
Moines, 14 Jobs, $13,200; Koss Constr. Co.,Des Moines. 13 Jobs, $4,798; S. R. John-
ston Co.. Tipton, 27 Jobs, $5,793. and
Waterloo Constr. Co., Des Moines, 21
Jobs, $48,201. T. C. Mofflt, Co. Aud.

Crookston, Minn.—Bids reported desired
Apr. 21 by Co. Comrs. for constructing 6
steel bridges.
*Contract for steel culverts awarded

by Co. Comrs. to Minneapolis Steel &
Machinery Co. and for concrete culverts
to Concrfcte Sectional Culvert Co.

Whiting, Kan.—Bids reported desired
until Apr. 14 by J. M. Ryan, Secy.
Straight Creek Drainage Dist., for steel
bridges as follows: 48-ft. steel pony
truss and two 14-ft. steel I-beam ap-
proach spans, 14-ft. roadway substruc-
tures, 4 wood pile bents or 2 steel bents.
H. B. Walker, Drainage Comr., Man-
hattan.

Kearney, Neb.—Bd. Supervisors Kear-
ney and Buffalo Counties voted to con-
struct concrete viaduct over Platte River,
south of Kearney; cost $60,444.

•Lincoln, Neb.—Contract for con-
structing concrete bridge over Platte
River, on Lincoln Highway, awarded by
County Board and State Board Irrigation
to Canton Bridge Co., Canton, O., at
$43,975.

. yj. >x,.

• Little Rock, Ark.—Contract for com-
pleting approaches to W. 3d St. Viaduct
awarded by Bd. Public Afltalrs to Nick
Peay. at $8,054.

Texarkana, Ark.—See "Paving and
Roadmaklng."

Carlsbad, N. M.—Bridges crossing Pecos
River at Artesia and Lakewood will be
rebuilt by County Comrs. at Carlsbad;
cost about $5,000.

•Belllngham. Wash.—Contract for con-
. struoting SEO^fti'Ste^I bridge over Nook-
sack River near Belllngham awarded by
County Comrs. Mar. 18 to Weymouth
Constr. Co., Pier 1, Seattle, at $31,318.

Malaga, Wash.—D. J. Kerr. Office
Engr.. St. Paul, Minn., Grand Northern
Ry. Co., writes that the bridge reported
contemplated at Malaga will not be re-
built for several years.

Olympla, Wash.—Bids reported desired
by W. A. Hoage, City Clk., until Apr. 19
for constructing concrete bridge to re-
place the one recently destroyed; prob-
able cost $10,000.

Bids desired by County Auditor until
Apr. 19 for constructing bridge over Perry
Creek; Pony truss, concrete foundation-
three 80-ft spans, width 20-ft.; cost about
$13,000. W. H, Yeager, Co. Eiigr.

Tacoma, Wash.-See "Private Build-
ings."

irltenis marked thus give the names of parties awarded contracts.
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Tacoma. Wash.—The County Comra.
are about to let contract for a 60 ft. pony
troas OB concrete piers and 14& ft. or
trcatl* at South PraiHe. Henrr Hllt Co..
Bridse Eosrs. imv. ' tv Engr.
AContraci for .iver St.

Viaduct for Norti, Co. hiis
been awarded to ^xevmomn Lonstr. Co..
Pier 1. Seattle, at S44.040.

Adrian, Or*.—Plan* have been pre-
pared by B. F. Farmer. County Surveyor.
Vale, for constructing steel and concrete
bndse over Snake River; coat atiout
*tt,«M.
Labanon, Ore—Bids wUI b« received

about Apr. lu for brldce to be constructed
over Santlan Kiver by county: cost about
si(,eeo.

AVale, Orc.^<rontract for constructing
steel bridge with concrete abutments
over Snake RiTer awarded by County
Court to Coast Bridge Co., Railway Kx-
change BUg., Portland, at (24.150.

West Linn, Ore See "Paving and
Roeda."
Wataonvllle, Cat.—Plans of Leonard &

Day. San Francisco, for bridge to be con-
structed of concrete over Pajaro River
recommended fa- acceptance by county
and city; •siimated cost $3S.&00.

Salt Lake City, Utah.—Denver ft Rio
Grande B.R. Co. U- U- Gwyn, Ch. Engr.,
Denver, OoIOl) has been directed to re-
build teldge croasing Bingham Canyon.
Orecon Short Une (Carl Stradley. Ch.

EInsr., Salt Ijike City) will construct 24-
fL addition to viaduct at N. Temple St.:
COM SIM,«M.

Sandpeint, Idaho.—Plans being pre-
pared by Clyde J. Chatflna. County Sur-
veyor, for bridge to be constructed over
Pend Oreille River: estimated cost }20.00u.

PAVING AND ROADS.
Items Arramged GeograpkicaUy

Beaton, Mass.—Bids are being received
by Comr. of f»ub. Wks. for paving with
wood blocks on Tremont St., from Boyl-
ston St. to Scollay Sq. : coat t28,0<K).

Clilcopec, Maaa.—Bids desired unUl 4

P. M. Apr. 11 by John F. Sullivan, Supt.
Streets, for trap rock of all sizes, speci-
fying price for each aize f.o.b. cars. Chico-
pce Center, qhicopee Flalla and William

-

aaaett: the price per yard for resurfacing
old tar walks, constructing new sidewalks
o( cement concrete, constructing new
•idewalks of tar concrete.

Laa, Maaa.—C. H. Pease, Town CDc..
writes 1 mile macadam road to be con-
tracted for by town: also iVt miles state
macadam, contract to be taken by town:
work under superriaion State Highway
Comn
Maaaachusatta—Bids desired until Apr.

U by Bute Bifhway Comn., Boston l\V.
D. Sobier, Chmn.) for surfacing a section
of State highway, about 10,$00 ft. in
length. In the town of Ashby; also sur-
facing a section about 3800 ft. in the Town
of Gardner.

South Dartmotith, Maaa.—Bids deaire<r
until Apr. 17 by Wm. B. Collina, Highway
Surveyor of Dartmouth, care of Town
CUl of Dartmouth. South Dartmouth, for
constructing a concrete road on Padana-
ram Caoaeway, town of Dartmouth.

^tConnaeticwt.—Contracts have been
awarded aa follows by Cbas. J. Bennett,
Stat* Highway Comr., Hartford, Conn..
on bida opened Mar. 22.
AStaniford. about 4810 lln. ft. of native

atone macadam road to A. Brazos ft Sons,
IfIddletown, t<,MS.
WWethersfleld, about TWO lin. ft of

bituminous macadam road to the B. D.
Pleroe, Jr., Co., Bridgeport, IS.248.
*Watertary, about lu.lOO lin. ft. of

t-m. tn.yti road to Connecticut Good
Roads Constr. Co., New Britain, til.422
Bids desired Apr. 1» by Chas. J. Ben-

nett. State Highway Comr., Hartford,
for conatructing the following State high-
waya:
Town of Hampton. tHK ft. native stone

Old Lyme, tOM ft. native stone roa-

Wethcrafleld. 1011 lln. ft. bituminous
macadam.
Rocky Hill. 122S Un. ft. plain or rein-

forced concrete pavt.

Orsenwlch, Conn.—Bids desired by
Highway Comn. fChas. T. Wills, Chmn.)
for concrete paving as follows, advertised
In Englneeriiig Record:
Until Apr. 17, M.500 sq. yds. on Field

Point Road, Prospect St., Borseneck Lane
and Lake Ave.

Until Apr. 20. 21,500 aq. yds. on River-
side Ave. and South Beach Ave.

Albany, N. Y.—Ends desired until Apr.
24 by State Comn. of HIghwaya, Albany,
for furnishing and delivering bituminoun
materials "A and "•T" In the difTerent
counties comprising Divisions I to I, In-
clusive, advertised In Engineering Rec-
ord. Edwin DutTey, State Comr. High
ways.
Brooklyn, N. Y.—Bids were opened

Mar. 31 by Pres. Brooklyn Boro. for regu-
lating and repavlng. including restora-
tion of the paving, etc.. Hewes St., Clas-
son and Park Aves. and the lowest bid
was submitted by Rosenthal Eng. &
Contr. Co.. Brooklyn, as follows: 965 lln.

ft. old curb reset, 1 ct.; 17»0 lln. ft. new
curb set In sand, 79 cts. : »fi0 lin. ft. new
curb set in concrete. $1.07; 175 lin. ft.

bluestone heading stone set in concrete,
75 cts.; 5U5 sq. ft. granite crosswalks, re-
jointed and relaid, 46 cts. 170 sq. ft.

bluestone crosswalks rejointed and relaid.

50 cts.; 970 cu. yds. concrete for pave-
ment foundation, J4.60: 1060 sq. yds. as-

fhalt pavement, including binder course,
1; 40 sq. yds. grade 1 granite pavement

with Joint filler of cement grout. »1; 2980
sq. yds. grade 2 granite pavement with
joint filler of cement grout. 80 cts.; 2535
sq. yds. grade 2 granite pavement with
joint filter of coal tar pitch and gravel,
80 cts. 2840 sq. yds. grade 2 granite pave-
ment on a sand foundation with joint
fUI of sand. 69 cts.; 1050 sq. yds. Belgian
block pavement on sand foundation with
joint nller of sand. 65 cts.; total, (15,412.
Next 3 lowest bids: Chas. A. Meyers
Contg. Co.. Brooklyn, N. Y., 815,708: New-
man ft Carey Co., Brooklyn, N. Y.,

$16,819; M. F. Moran, Brooklyn. 817,688.

Brooklyn, N. Y.—Bids desired until
Apr. 15 by Cabot Ward. Pres. Park Bd.,
New York, for furnishing, delivering and
spreading 36.500 gals, non-asphaltic road
oil to parkways in Boro. Brooklyn.

Bids desired until Apr. 14 by L. H.
Pounds. Pres. Brooklyn Boro. for repay-
ing with granite on 6-in concrete found.
18th St.. about 2750 sq. yds. and Front
St. abouf 1425 sq. yds.

Cedarhurst, L. I., N. Y.—Citizens voted
.Apr. 1 to issue $36,000 bonds for paving
certain roads. Cyril E. Marshall, Village
Engr.

Irondequolt, N. Y.—Bids desired until
Apr. 19 by Good Roads Com. (Wm. E.
Porter. Chmn.) and J. Y. McCllntock,
County Supt. of Highways, at Court
House, Rochester, for Improving E^st Side
Boule.. with California asphalt, in town of
Irondequolt.

Port Jervis, N. Y.—Bids desired until
Apr. 22 by John F. Cleary, City Clk., for
about 6900 sq. yds. brick paving on Jer-
sey Ave., including curbing, etc., adver-
tised in Engineering Record.

-^Watertown, N. Y.—Contract for pav-
ing with wood block northerly part of
Public Square awarded by city to Wm.
F. Cogley, Utica, at $28,822.

Camden, N. J.—Bids desired until Apr.
19 by A. B. Sparks, Chmn. County Road
Com., for paving with Belgian blocks on
concrete portions of Carters PI., 6th and
Division SU.

Chesterfield. N. J.—New bids desired
Apr. 26 by Township Com., Chesterfield
Township (C. M. Bunting, Chmn.) at
Chesterfield Hotel. Chesterfield, for con-
structing a waterbound broken stone road
with a bituminous dressing and gravel
sides from end of present stone road In
the village of Chesterfield to the township
line between the townships of Chester-
field and North Hanover, a distance of
11,575 ft. Probable cost $20,000. Jas.
Ixigan, Co. Engr., 11 Main St., Mt. Holly.

'A^GIen Ridge, N. J.—Contract awarded
Mar. 22. for furnishing 30.000 gal.s. non-
asphaltic road oil to Standard Oil Co.,
Newark, at 5.2 cts. per gal. John W. A.
Brown, Boro, Clk.

Jersey City, N. J.—Bids desired by the
Bd. of City Comrs., until Apr. 22, for Im-
provement of Grove St., with Belgian
Mock; also the improvement of Elizabeth
51 and Chestnut Ave.
City Comrs. contemplate paving Mont-

gomery St. and Communipaw Ave.

Newark, N. J.—Following are totals of
4 lowest bids opened Apr. 1 by Bd. Street
and Water Comrs. for paving Central
Ave., Niagara and Margaretta Sts. with
4-in. wood hlock on concrete, about 3000
sq. yds.: McMahon Constr. Co., $11,024;
Newark Paving Co., $11,136; Glenfield
Constr. Co., $11,433, and Van Keuren &
Son, $11,486.
Rids desired until Anr, 22. Street and

Water Comrs. CM. R. Sherred. Ch. Engr.),
for pavine portions of Elm Rd., Chester
Ave.. Ferdinand and Hunterdon Sts., re-
quiring 21,000 sq. yds. bitulithic pavement
on a 6-in. concrete foundation. 800 lln ft.
1« X 6-in. curb. 5200 lln. ft. 16 x 5 In. blue-
stone curb and 1800 lln. ft. curb reset.

Trenton, N. J.—Bids desired by Bd.
Chosen Freeholders Apr. 20 for 2 miles of
a 2-ln. bituminous top on the Trenton
and Allentown Turnpike, from Bromley
Inn to Mercervllle; to be resurfaced on
the present macadam base, 20 ft. wide.
Bids will also be received same time and
place for Sect. 1 of River Rd. with con-
crete: also Sect. 2 of River Rd. with
bituminous concrete. Theo. Tobish, Co.
Engr.
Bids desired until Apr. 1$ by County

Bd. Chosen Freeholders fJohn J. Fowler,
Dir.) for a road roller.

'frEdgeworth, Pa. — Contract awarded
Mar. 29 for resurfacing Beaver Rd. to E.
W. Fa Ik. Leetsdale, at $1.08% on telford
or $1.60 with new concrete base. Edw. R.
Beck. Boro. Mgr.

Franklin. Pa.—Bids desired until Apr.
2« bv J. (i. Crawford. City Clk.. for brick
pavement on concrete base, 7950 eq. yds.,
on Elk .St., Including curbing.

Lansdowne, Pa.—Plans have been pre-
pared by N. 1'. Fostpr. Borough Engineer,
for boulevard 30ft ft. witle to extend from
Baltimore Pike to Providence Rd.

New Castle, Pa.—C. E, Brown, City Clk.,
writes bids will soon he asked for paving
with brick on concrete foundation, with
stone curb, Clayton. Washington and Mill
Sts., Highland and Moody Aves. and Phil-
lips PI. C. H. Mllholland. City Engr.

Philadelphia, Pa.—The Highway Bit-

reau (Win. Connell, Ch., City Hall) is

preparing plans and shortly will let con-

tracts for additional street and boulevard

work, aggregating about $1,800,000. to in-

clude further extensions to the Northeast
Boule., from Rhawn St. in 3 branches to

Frankford, Torresdale and Bustleton.

Council also considering repairs to streets

in central part of city between Snyder
and Columbia Aves., and Delaware and
Schuylkill Rivers, for which $600,000 is

available: repairs to streets outside these

boundaries, $200,000 available; renewals
10 country roads, $200,000 available, and
grading of new streets, $300,000 available.

Rousville, Pa.—Citizens voted $10,000

bonds for paving Main St.

Scranton, Pa,—See "Sewerage and Sew-
age Disposal."

Wilmington, Del.—City Council voted

to issue $500,000 bonds for paving streets.

Baltimore, Md.—Lowest bid opened
Mar. 31 by City Paving Comn. tor Con-
tract 113. paving German St. from Eutaw
St to South St., submitted by Slack &
Slack Co., at folowing bid: Granite block

redressed, 6-in. concrete base, cement
fill, sand cushion, 6960 sq. yds., $2.05; Lug
Wood block, 6-in. concrete base, bitumin-
ous sand fill, mortar cushion, 1700 sq.

yds., $3.40; granite block, redressed, in

railway area, cement fill, sand cushion,

6-ln. concrete base, 5150 sq. yds., $2.70;

granite block, redressed, in railway area,

bituminous All, sand cushion, 6-in. con-
crete base, 200 sq. yds., $1.10; total,

$38,426. Other bids: American Paving &
Contr. Co., $38,539; Baltimore Asphalt
Block & Tile Co., $41,551; P. F. Redding-
ton, $41,586; Consolidated Eng. Co.,

$42,349.

Cambridge, Md.—Bids desired until

Apr. 13 by Co. Comrs. (I. O. Taylor,
Pres.) for building a section of road be- '

tween Cabin Creek and East New Mar-
ket, a distance of about 2.S miles.

-A^Maryland.—State Roads Comn., Gar-
rett BIdg., Baltimore (Wm. L. Marcy,
Secy.), Mar. 22 awarded contracts for
paving as follows: Cathedral St., with
asphalt, in Baltimore, to American Pav-
ing & Constr. Co., 211 S. 9th St., at $20,-

753; road between Cumberland and Nave's
Farm, in Allegany County, to Thomas,
Bennett & Hunter, Westminster, at $11,-

715: 4 miles Annapolis Boule., to Fisher
& Carozza, at $43,954; 5>4 mile road be-
tween La Plata and a point near Ripley,
in Charles County, to Thomas Mullan, at
$22,854: 1 mile road through Hancock, in
Washington County, to F. J. McGuire,
at $13,446.

Petersburg, Va.—Bids desired until
Apr. 12 by J. R. Jones, Chmn. Street
Committee, for furnishing 2 tank cars of
approximately 8,000 gals, each of road oil.

-^Pulaski, Va.—Contract awarded Mar.
20 to Hottell Constr. Co.. Pulaski, for
21,000 sq. yds. 7-in. reinforced concrete
pavt. at $1.18 per sq. yd. and 85,000 sq.
yds. macadam, asphalt surface treatment
at 46% cts. per sq. yd.; also 40,000 sq.
yds. excav., 50,000 lin. ft. curb and gutter
and 4,000 ft. of storm sewer; total
$103,059. Next 3 lowest bids; W. J. Jones,
Lynchburg. $103,945; Sullivan Constr. Co.,
Rluefleld, W. Va., $111,988; J. R. Ford
& Co., Lynchburg, $116,619. M. L.
Hudgins, City Engr.

A-Charleston, W, Va.—Contracts for
paving (bids opened Mar. 24) have been
awarded as follows: To R. M. Hudson,
Atlanta, Ga., for paving Charleston St.,
14,900 sq. yds. with Porter brick, at $1.99
per sq. yd.; to Glover & Kimberlin,
Charleston, W. Va., Florida and Virginia
Sts. and Central and 4th Aves., 21,590 sq.
yds. with standard brick, $1.64 and $1.65
per sq. yd.; to Central Eng. Co., Charles-
ton, W. Va., Park Ave., 5050 sq. yds. with
concrete, $1.17, and Jefferson St., 1270 sq.
yds. $1.14: to Carey Reed Co., Lexington,
Ky., Quarrier St., 7110 sq. yds., asphaltic
concrete, at $1.51, and to Federal Asphalt
Co.. Hamilton, O., for Rufter and Cali-
fornia Aves., and Jackson, Beauregard,
Elizabeth and McCluny Sts., 19,080 sq.
yds., at $1.29 to $1.34 per sq. yd.
The above brick pavement to be on 5-in.

concrete base, mixed 1:214:5, and 1%-in.
sand cushion and cement grout filler, 6-in.
of limestone concrete, mixed 1:2:3; as-
phaltic concrete. practically Topeka,
mixed, on 2-ln. thick, on 5-in. concrete
base, mixed 1:2% :5. G. S. Brown, Cltv
Kngr.

Greensboro, N. C.—J. G. Foushee, Com.
of Pub. Wks., writes bids ai desired un-
til Apr. 14 for paving on W. Market. Ash-
boro and other streets, about 100,000 sq.
yds., with sheet asphalt or asphalt
macadam, foundation part old macadam
and part concrete; cost $100,000. Engi-
neer, E. W. Myers, of Greensboro.

'A-Klnston, N. C.—Contract awarded
Mar. 23 for 20,000 sq. yds. sidewalks and
12,000 sq. yds. pavements to West Constr.
Co., Chattanooga, Tenn.

Lancaster, S, C.—Bids reported desired
until Apr. 20 for 12.000 yds. paving. H. S.
Jaudon Eng. Co., Engrs., Savannah, Ga.

Sarasota, Fla.—Citizens voted $250,000
bonds for constructing about 34 miles
sand-asphalt roads.

'^Birmingham, Ala.—Contract awarded
by Bd. of Comrs. Mar. 30 to Birmingham
Paving Co., Birmingham, for paving ist
Ave. from east end of viaduct to 41st St.
at $28,677. Julian Kendrick, City Engr.

Abbeville, La.—Bids desired until Apr.
24 by Highway Dept. of Bd. State Engrs.,

Koom 104, New Orleans Court Bldg., New
Orleans, for constructing with earth
about 9 miles of the Abbeville Kaplan
Highway, Vermillion Parish. W. B. At-
kinson, State Highway Engr., fCew Or-
leans.

•^Columbus, Miss.—Gus E. Hauser, Jr.

Highway Engr. writes contracts were
awarded as follows Mar. 24 by Comrs. of

Lowndes County: To R. C. Searcy & Co.
Houston, for hauling and placing mac-
adam commercial material $17,405 and
local 'material $22,231; total $39,636: the
Novaculite-Paving Co., Tamms, 111., will

furnish material for 12 miles of road, and
the Memphis Stone & Gravel Co., Mem-
pins. Tenn., material for 10 miles of road.

Jackson, Tenn.—City Council voted to

pave with bitulithic Highland Ave. and
Royal St. „ .,
Bids desired Apr. 20 by W. F. Alex-

ander, City Recorder, for $20,460 bonds,
of which $13,640 are street improvement
bonds.

Louisville, Ky.—Bids desired until Apr.
12 by Bd. Pub. Wks., (R. G. McGrath,
Secy.,) for paving several alleys; also
oiling macadam streets on an approxi-
mate basis of 1,000,000 sq. yds.

Pineville, Ky.—About $250,000 county
road bonds have been sold.

Akron, O.—Bids desired until Apr. 19

by Co. Comrs. (C. L. Bower, Clk.) for
paving the concrete bridge on N. Howard
St. extension between Akron and Cuya-
hoga Falls. Wilbur J. Watson & Co.,
Consulting Engrs., Leader Bldg., Cleve-
land.
Bids desired (same place as above) un-

til April 26 for grading, curbing and pav-
ing Richfield Rd.

Canton, O.—Bids desired until Apr. 14

by County Commissioners, (C. L. Stoner,
Clk.,) for furnishing material and im-
proving Navarre-Justus Rd., a distance
2.49 miles, involving 12,496 cu. yds. exca-
vation, 21,898 sq. yds. macadam laid com-
plete; also Waco-Mapleton Rd., involving
6,637 cu. yds. excavation and 19,058 sq.

yds. macadam laid complete.

Cincinnati, O.—Bids desired until Apr.
30 bv Albert Reinhardt, Clk. Co. Comrs.,
lor cleaning and oiling various roads.
Spec. 744 to 746, inclusive, and Spec. 748
»o 756, inclusive.

Cleveland, O.—Bids desired until Apr.
28 bv Co. Comrs. for improving Berea
Rd. W. A. Stinchcomb. Co. Surv.; E. G.
Krause, Clk. Comrs.

Bids desired same place as above until

Apr. 17 for $15,157 Berea Rd. improve-
ment bonds.

Cleveland, O,—Bids desired until Apr.
17 by County Comrs. (E. G. Krause, Clk.),

for improving Clague Rd. No. 2, from
Lake Rd. Bay Village to North Ridge Rd.,
Dover Township.

Columbus, O.—Bids desired until Apr.
20 by Geo. A. Borden, Dir. Pub. Service,
for constructing sidewalks on portions of
several streets, including Broad, Car-
penter, Front Sts., Cleveland, Clinton
Heights, Chittenden Aves.
Bids will be received same time and

place as above for paving and repaying
with brick and asphalt portions of several
streets including Bryden Road, Elliott
Alley, 18th and Forest Sts., Linden, Nell
and Park Aves.

Flndlay, O.—Following bids opened by
Bd. Public Service for paving Cherrj?^ SL
—(a) C. B. Hall & Son, PMndlay; (b) Has-
kell & Battles, Painesville: With brick,

(a) $10, 189, (b) $10,631; with Westrum-
ite, (a) $9,657. (b) $9,606. ^ ^
About $99,500 bonds have been sold by

County Comrs.

*Marlon, O.—Contract for paving W.
Center SL and Kenton Ave. awarded by
City Bd. Control to Jas. C. Drake, at

$15,464.

Oak Harlior. O.—Bids desired until Apr.
27 Louis L. Cartensen, Village Clk., for

paving Locust St. from the Portage River
north to the Lake Shore and Michigan
Southern R. R.

Port Clinton* O.—Bids desired until

Apr. 26 by County Commissioners, for

grading, draining and macadamizing a
road in Carroll Township about 2 miles in

length. D. L. Marker, Co. Aud.

Rocky River, O.—Bids desired until May
4 bv Frank Mirchell. Village Clk., for

$9,500 bonds, proceeds to be used to con-
struct concrete sidewalks on North Ridge
Rd.

Sandusky, O. — About $108,000 road
bonds have been sold by County Comrs.

Toledo, O.—The issue of $200,000 bonds
for parks and boulevards has been ap-
proved by Council.
Bids desired until May 7 by Chas. J.

Sanzenbacher. Co. Aud., for furnishing
and delivering surface treatment material
known as Glutrin, required in the repair
of improved roads and parts of roads.

Gary, Ind.—Bids desired by H. C.
Francis. City Clk., until Apr. 19, for pav-
ing with modern city pavement on sand
stone or flag foundation Jackson St. to
cost $7,070, and alley No. 2 VV at a cost
of $18,020; cement curb and gutter. Wm.
J. Fulton, City Engr.

Bids desired by City Clark, until Apr.
12, for improvement of Alley No. 2W.
from 10th to 20th St., to include 6000

litems marked thus ffive the names of parties awarded contracts.
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sq. yds. brick on sand base or 1 course
concrete; 15,000 sq. yds. sidewalk; 3500
cu. yds. grading, 6740 lin. ft. curb; with
catchbaslns, inlets, etc.; estimated cost,

$13,600; also for improving Jackson St.,

43rd to 45th about 990 sq. yds asphalt
macadam, 1400 sq. yds. sidewalks, 2600

lin. ft. combined curb and gutter, 4000
cu. yds. grading; estimated cost, $6,000.

All action has been recinded on 44th
Ave. paving from Madison to Harrison
St. and Jefterson St. from 25th to 27th
Ave.

Vincennes, Ind.—Contract for paving
with asphalt Broadway awarded to
Premier Constr. Co., Indianapolis, at
$44,970.

River Rouge, Mich.—Bids desired until
Apr. 13 by Louis Laginess, Village Clk.,
for grading, paving and curbing portions
of James, Linden and Myrtle Sts., requir-
ing about 9765 cu. yds. reinforced con-
crete pavement. Mason L. Brown & Son,
EngTS., Chamber of Commerce.

Saginaw, Mich.—City Council voted to
pave 21^ miles streets; cost $125,000.

East St. Louis, III.—Lowest bid opener
by Bd. Local Improvements for paving
-with brick 25th St. submitted by Keeley
Bros., East St. Louis, at $28,843.

Elgin, III.—City Comrs. voted to pave
with brick N. State St., at cost of
$28,000.

-A^Hlghland, III.—Louis Lory, Jr., Town
Clk., writes contract was awarded Mar.
27 for paving Arkansas Road, to Stoeker
Co., Highland, at $10,802. Work includes
one course concrete. 5800 ft. long, 9 ft.

wide, with 3 ft. macadam shoulders.

Illinois.—The following are lowest bids
opened by State Highway Comn., Spring-
field, Mar. 30, for State aid work:
Morgan County, concrete pavement, 4466

ft Herrich Constr. Co., Carlinville, 111.,

$8,073.
Clinton County. 5550 ft. concrete pave-

ment, E. M. Johnston, St. Elmo, $8,490.
Effingham County, 7560 ft. concrete

pavement, E. M. Johnston, St. Elmo,
$7,740.

Piatt County, 5000 ft. brick pavement,
Metz & MeVey, Gary, $11,475.

Peoria County, 10,452 ft. of 15-ft. con-
crete pavement. Ajax Eng. Co., Gary,
$24,745.
Union County. 3200 ft. gravel pavement,

Meyers & Thomas, East St. Louis, $3,045.

*Peorla, III.—Contract awarded Mar.
29, for paving Linn St. with brick to A.
H. Thompson, of Peoria.

Eau Claire, Wis.—Bids reported desired
until ."Vpr. 14 by J. C. Fennessey, City
Clk., for concrete pavt. on various streets
aggregating 10,200 sq. yds.

Plymouth, Wis.—Bids desired by H. A.
Lueake, City Clk., until May 4 to furnish
and lay 21,000 sq. yds. pavt. on concrete
foundation, 10.745 ft. curb and gutter and
other accessories. Bids will be taken on
reinforced concrete, asphaltic concrete,
vitr. pav. brick and asphaltic macadam.

Sparta, Wis.—E. G. Kowitz, Chmn.
Street Com., writes all bids opened Mar.
17 for 4333 sq. yds. brick paving have
been re.1ected. and city will do the work.

Sturgeon Bay, Wis.—Bids reported de-
sired until Apr. 12 by J. G. Langenak,
City Clk. for 20,000 gals. No. 4 asphaltum
road oil and one air pressure oil distrib-
utor of 600 gals, capacity.

Cedar Rapids, la.—All bids opened by
City Council Mar. 26 for paving with
asphalt concrete on 12th, 16th, 17th. 19th
Sts. have been rejected. According to re-
ports, new bids will be received.

Forest City, la.—Theo. S. De Lay,
Engr., Creston, writes that no bids are
to be opened Apr. 16 by Town Clerk for
paving with concrete, asphaltic concrete
or brick, as previously reported; Apr. 16
is the date set for hearing objections to
proposed resolution of necessity and no
date has been set for receiving bids, nor
has any advertisement for bids been
published as yet.

*Red Oak, la.—Contracts awarded
Mar. 31 for paving 5th. 2nd and other
streets as follows: Wilston Constr. Co.,
Fisher Bldg.. Chicago, for asphalt con-
crete at $1.52 per sq. yd.; S. P. Hanson
& Son. Sioux City, cement concrete.
$1.23 per sq. yd., and to Wilson Concrete
Co., Red Oak, straight curb, 30 cts. per
lin. ft. Richard Roberts, City Clk.

*-Vlnton, la.—Contract has been award-
ed for paving 10 city blocks (bids opened
Mar. 20) to F. K. Hahn, Cedar Rapids, at
the following bid: 1800 cu. yds. grading,
40 cts,; 2700 lin. ft. 36-in. curb and gut-
ter, 53 cts.; 42 lin. ft. 24-in. curb and
gutter. 44 cts.; extra sand in place, per
cu, yd., $1.50; extra macadam in place,
per cu. yd.. $2; extra concrete in place,
per cu. yd,. $6,50; 9200 sq. yds. vertical
fibre brick paving on 4-in. concrete foun-
dation, asphalt fill: total about $19,539.
W. E. Kllngaman. City Clk.

-^'Manhattan, Kan.—Contract awarded
Mar, 30 for paving 19 blocks to Watts &
Ammerman. of Concordia. Vertical fiber
brick and a.sphaltlc concrete will be used.
Fred. Walters, City Engr.

Newton. Kan.—Bids desired about May
15 for 30.000 sq, yds. of various kinds of
paving. .S'flpction of material to be made
at opening of bids. F. E, Devlin. City
Engr.

Yankton, S. D.—Bids reported desired
until Apr. 19 by John W. Summers City
Clk., for grading and paving Douglas
Ave. with Portland cement, approximate-
ly 3520 sq. yds.

Missoula, Mont.—About $100,000 will be
spent by Forest Service Dist. No. 1
(Frank Bonner, Secy.) and County
Comrs. for constructing roads,

Kansas City, Mo.—Bids desired until
.4pr. 13 by Edw. F. Webster, Acting Secy.
Bd, Pub. Wks., for constructing Port-
land cement pavement on portions of La-
tour, Newton and other streets and ave-
nues.
-^Weston, Mo.—Contract awarded Mar.

27 for paving Spring, Short and other
streets, to Maley & Kelley, Massachu-
setts Bldg., Kansas City, Mo.
Plans are under way for 12 additional

blocks of paving. Chas. E. McCrae,
Engr.

Sheridan, Ark.—About $160,000 Road
Improvement Dist. No. 1 bonds have been
sold by County Comrs.

Pawnee, Okla.—About 25,000 sq. yds.
concrete or brick paving contemplated.
Engineers, Benham Eng. Co., Oklahoma
City.

Concrete, Wash.—It is proposed to pave
Main St. about 5,300 sq. yds. with 1 or 2
course concrete. Address Engineer A. L.
Strong, Mt. Vernon.

Edmonds, Wash.—Bids will be received
about Apr. 20 for grading and graveling
% mile streets; cost $37,000. Plans pre-
pared by Coast Engineering Co., Everett.

Montesano, Wash.—Bids reported de-
sired until Apr. 19 by County Auditor for
clearing, grubbing, grading and con-
structing culvert and trestle bridge on
Wynooche-Wiskah County Rd., a dis-
tance of 8470 ft.; also clearing, grading,
grubbing and planking about 4014 ft. and
7648 ft. roadway.

Seattle, Wash.—The Bd. of Pub. Wks.
has approved plans and specifications for
improvement of W. Lander St. from the
E. Waterway to Whatcom Ave., at an es-
timated cost of $11,200; improvement of
Valley St. and others by paving, cosv
$37,000; N. 45th St. from Woodland Park
Ave, to Fremont Ave. by paving, co.^
$9,700; 10th Ave. N. E. and others by
grading, cost $13,200; East Valley St. by
paving, cost $10,600.
Lowest bids opened by Bd. Pub. Wks.

for paving submitted as follows: E. Mer-
cer, St., T. McLellan, Globe Bldg., Seat-
tle, $34,437. and Ewing St., R. G. Ste-
phenson, 1327 Ewing St., $20,562.
Contracts for paving awarded by Bd.

County Comrs. as follows: Grade and
gravel 10 miles of Sunset Highway, be-
tween Renton and Issaquah, to Henry
Brice, Seattle, at $63,445. and for grade
and graveling Osceola Rd., from Auburn
southeast toward Osceola, to Washington
Paving Co., Tacoma, at $42,194.
Bids reported desired until Apr. 26 by

County Comrs. (Byron Phelps. Clk.), for
constructing Renton-Junction-Orilla Rd.,
being Bond Issue Rd. No. 11, Probable
cost, $60,000.
Bids reported until Apr. 27. same place

as above, for constructing Auburn-Bnum-
claw Rd., Div. No. 2, being portion of
Bond Issue Rd. No, 9. Probable cost
$50,000.
Bids desired until Apr, 20, same placfe

as above, for constructing Redmond-Sno-
qualmle Rd., known as Permanent High-
way No. 1.

Spokane, Wash.—Plans have been ap-
proved and bids will be received about
Apr. 25 by County Cmrs, for macadam
pavement on Rockford-Waverlv Rd. and
Dennison-Deer Park Rd., cost about
$200,000.

Walla Walla. Wash.—M. A. Power,
City Clk., writes that bids will be opened
Apr. 20 for paving S. 9th St., N. 2nd St..
Whitman and Palose Sts., Isaac Ave. and
Wellington St.

Albany, Ore.—City Engineer has been
authorized to prepare plans for paving
with asphaltic concrete 16 blocks.

West Linn, Ore.—It is reported that this
city will spend $75,000 for new roads and
bridges.

Bakersfield. Cal.—Bids desired imtil
Apr, 13 by Rd. Superv. for grading, paving
and constructing pile bridges and cul-
verts on Div. 5, Sect. 2. Bakersfield-
McKittrick Road, a distance of about SVt
miles.

California—Rids reported desired until
Apr. 26 by State Highway Comn.. Sacra-
mento, for constructing State Highways
as follows, all in Portland cement con-
crete base:
Monterey County. 24 '3.''10 miles.
Sonoma '^'^unt'- 6 4 '10 miles.
<'ontra Costa County. 5 3/10 miles.

• Riverside, Cal.—Contract awarded by
County Bd. Superv., Riverside, as follows:
To R, R. DavLsson, of Monrovia, on Mar.
10 for improving Route No, 17 and por-
tion of Route No, 18, Bonning to Palm
Springs, consisting in part of grading,
draining, surfacing with stone and oiling,
approximately 22.6 miles of roadway; and
to J. M. Montgomery Constr. Co., on Mar,
21. for paving with concrete Route No. 5,
liiv, A. about 11.8 miles.

Lapwal, Idaho.—Bids will be received
about Apr. 20 by Town Clerk for
macadamizing Main and cross streets
hero; .also for constructing cement walks
on Main St.

Ottawa, Ont.—Bids will be called for
.shortly for Bank St. pavement. Echo
Drive to Grove St., of asphalt and stone
block; estimated cost $60,000. F. C. Ask-
with. Acting City Engr.

Welland, Ont.—There will be built this
year 34 miles of county good roads, 24
miles by contract and 10 miles by county
outfit. Robt. Cooper, County Clk.

West Toronto, Ont.—Bloor St. is to be
paved with brick and asphalt at cost of
about $73,313, by city.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographically

•Yonkers, N. Y.—Contract awarded
Mar. 30 by Bd. of Contract and Supply
tor erection of incinerating plant to Booth
Constr. Co., of Yonkers, at $51,512 (bids
opened Mar. 15).

• Dayton, O.—J. E. Barlow, Dir. Dept.
Pub. Service, writes that contracts for
equipment for garbage disposal plant
(bids opened Feb. 26) have been awarded
to Gem City Boiler Co., Dayton, and the
Kilby Mfg. Co., Cleveland. The perco-
lator equipment, although bid upon by
the Gem City Boiler Co., is to be fur-
nished by the Bartlett & Snow Co., of
Cleveland, using a Peck revolving perco-
lator.

Chicago, ill.—Citizens voted Apr. 6 to
issue $700,000 bonds for completing gar-
bage reduction works.

Lincoln, Neb.—City Council considering
issue of $50,000 bonds tor garbage dis-
posal plant and $50,000 for park exten-
sion.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Bulkhead—Boston, Mass.—The Metro-
politan Park Comn., reported to be con-
sidering construction of concrete bulk-
head at Revere Beach, to cost $30,000, and
Nantasket Beach, to cost $6,000.

Dredging—Falmouth, Mass.—Bids de-
sired until Apr. 15 by State Bd. Harbor
and Land Comrs., Boston (Wm. F. Wil-
liams, Ch. Engr.). for dredging a chan-
nel 9 ft. deep and basin 8 ft. deep at mean
low water in Deacons Pond Harbor. Fal-
mouth, requiring the dredging of 26,000 cu,
yds. of material.

Channel Construction — Waterbury,
Conn.—Bids reported desired until Apr.
14 by Wm. H. Moher, City Clk., for con-
structing a 300 ft. masonry channel for
Great Brook. 7 ft. deep and 10 ft. wide,
having a reinforced concrete slab top.
Robt. A, Cairn, City Engr.

•Jetty—Bradley Beach, N. J.—Contract
awarded Mar. 22 for constructing jetty
and bukbead to Logan Constr. Co., New
York. Chas. H. Gant, Deputy City Clk.

Pumping, Etc.—Burlington, N. J.

—

Waited W. Maus. City Clk., writes that
no improvements are contemplated to
water works, but new pumps and motors
are contemplated at the drainage plant.
Engineer, H. S. Haines, of Burlington.

Meadow Development—Newark, N. J.

—

The Bd. of W^orks (Morris R. Sherrerd,
Ch. Engr.) has asked State Legislature
for permission to use $5p0,000, in addition
to the $2,000,000 already expended or obli-

gated, to be used for meadow develop-
ment, including a new bridge over Cen-
tral R.R. at Port Ave., a freight transfer
.shed, sewers, paved streets, a 400-ft.

channel, etc.

Bulkhead—Stone Harbor, N. J.—Bor-
ough Council reported to be considering
issue of $160,000 bonds to build a bulkhead
from 83d St. to 111th St. along ocean
front, with jetties at front of 9 streets.

Dam—Harmony, Pa.—The Pittsburgh.
Harmony, Butler & New Castle Railway
has employed Chester & Fleming, Pitts-
burgh, to proceed immediately with sur-
veys for two new impounding dams on
Connoquenessing Creek, which will be
constructed this summer.

Drainage—New Bern, N. C.—Bids de-
sired by Geo. D. Dail. Secy. Bd. of Drain-
age Comrs,, until May 1 for drainage im-
provements, to consist of drainage canals,
drain sewers, inlets, tide gates, levees,
etc.; total amount of excavation approxi-
mately 37,000 cu. yds. for canals, ranging
in width from 3 to 20 ft.; piping approxi-
mately 6000 lin. ft., ranging in size from
6 to 24 in., all material and labor to be
furnished by contractor. R. R. Eagle,
Engr., 409 Elks Temple, New Bern.
Bids will also be received same time

and place for the purchase of $20,000
drainage district bonds.

•Dredging — Charleston, S. C. — Bids
were opened Mar. 19 by Maj. G. A.
Youngberg, Corps Engrs., U. S. A.,
Charleston, for dredging in Ashley River,
S. C, as follows: (a) price per cu. yd. (b)
totals: Globe Dredging Co., Savannah,
Ga. (a) 18.8 cts.; (b) $10,340; Atlantic
Gulf & Pacific Co. (a) 16.38 cts.; (b)
$9,009; Ely Dredging & Constr. Co., Sa-
vannah, Ga. (a) 17,4 cts.; (b) $9,570;
Simon-Mayrant Co., Charleston (a) 12Ji
cts.; (b) $6,737. (Recommended for
award.)

Levee Work—Augusta, Ga,—Bids de-
aired until Apr. 27 by City Council for fur-
tiishing material and constructing an

earth levee along Savannah River below
city known as Sects. 5 and 6 approxi-
mately 500,000 cu. yds. In each sect. Nis-
bet Wingfleld, Ch. Engr.

Dredging—Winter Haven, Fla.—Bids
desired until Apr. 24 by Bd. Directors
Twenty Lakes Boat Course Club (L.
Burns, Chmn.) for dredging Twenty
Lakes Boat Course Canal. Atlantic Eng.
Co., Engrs., Savannah, Ga.

•Earthwork—New Orleans, La.—Con-
tract awarded by Maj. W. J. Caples,
('orps Engrs., U. S. A., Mar. 25 for earth-
work as follows: Lower Tensas Levee
Dist., to Gibson, Hamilton Co., Desoto
Hotel, New Orleans, 208,000 cu. yds., 17.37
cts. per cu. yd., total $36,129; Atcha-
falaya Levee Dist., to Dameron-Whita
Co., Ltd., 1208 Hibernia Bank Bldg., New
Orleans, La., 101.000 cu. yds., at 11.89
cts. per cu. yd., total $12,009.

Ditch—Bucyrus, O.—Bids desired Apr.
29, by L, P. Michaelis, Co. Surveyor, tor
constructing Mud Run ditch.

Creek Improvement — Canton, O.

—

County Engr. is reported to have com-
pleted surveys for Improvement of Sugar
Creek.

Steel Locks for Dam 29—Cincinnati, O.
—Bids desired until Apr. 27 by Lieut. Col.
H. Jervey, Corps Engrs.. U. S. A., Cin-
cinnati, O., for furnishing and erecting
steel lock gates for Dam No. 29, Ohio
River, advertised in Engineering Rec-
ord.

•Dredging-Indiana Harbor, Ind.—Con-
tract awarded Mar. 29 by Lleut.-Col. "W.
W. Judson, Corps Engrs.. U. S. A., for
dredging in Indiana Harbor to Greillng
Bros. Co., Green Bay, Wis., at 14.5 cts.

per cii. yd.; total $5,800.

Levee—Muscatine, la.—City Council has
appropriated $12,000 for levee improve-
ment.

Irrigation Work—Browning, Mont.—Bids
desired until Apr. 30 by U. S. Reclama-
tion Service, Great Falls, for construction
of structures on St. Mary Storage Unit,
Milk River Project, involving about 6000
cu. yds. of excav., 450 cu. yds. concrete
and 900 cu. yds, excav. work is situated
in Blackfeet Indian Reservation, about 40
miles northwest of Browning.

Irrigation Work—Saco, Mont.—Bids de-
sired until May 12 by U. S. Reclamation
Service, Malta, Mont,, for about 95,000

cu. yds. of canal excav., located about 10

miles from Saco, on Great Northern Ry.,
advertised in Engineering Record.

Creek Improvement—Kansas City. Mo.

—

The Council Com. has recommended an
expenditure of $3,995,000 for improvement
of Brush Creek, including $100,000 for
improving the sewage condition of the
creek.

Dike and Revetment—Kansas City, Mo.
—Bids desired until May 10 by Lieut. Col.

Herbert Deakyne, Corps Engrs., U. S. A.,

for timber dike on Missouri River about
12 and 20 miles below Kansas City; also
for constructing standard revetment on
Missouri River about 24 miles below
Kansas City, both proposals advertised in

Engineering Record.

•Earthwork—St. Louis, Mo.—Contract
reported awarded by U. S. Engineer, St.

Louis, for 10.000 lin. ft. riverbank pro-
tection to Rust & Swift, St. Louis, Mo,,
at $124,112. (Bids opened Mar. 10.)

Drainage Work—St. Louis, Mo.—Bids
desired until Apr. 26 by Maj. Clarke S.

Smith, Corps Engrs., U. S. A., Mississippi
River Levee Comn., 1311 International
Life Bldg,, St. Louis. Mo., for construct-
ing about 5000 cu. yds. earthwork in the
East Cape Girardeau and Clear Creek
Drainage Dist., Ill,

Drainage Work—Osceola, Ark.—Bids de-
sired until Apr. 14 by Bd. Comrs. Grassy
Lake and Tyronza Drainage Dist., No. 9,

Mississippi (5ounty, Ark,, at Osceola (S. E.
Simonson. Chmn.) for following: Contract
29-A—7300 cu. yds. ditch excav., near
Osceola; Contract 29-B—installation of 62
It. 12 in. sewer 50 ft. 18 in., and 198 ft, 24
in. with 20 cu. yds. concrete bulkheads at
Osceola; Contract 31—21,000 cu. yds. levee
embankment, about 8 miles northeast of
Marked Tree; Contract 33—constructing
2 wooden bridges containing about 600 ft.

pile trestle across Ditch No. 1 about 4
miles northeast of Marked Tree, Morgan
Eng. Co., Engrs., Memphis, Tenn.

•Jetty and Dike Work—Galveston,
Tex.—Contract awarded by Lieut-Col. C.
S. Riche, Corps Engrs. U. S. A., Galves-
ton, for jetty and dike work at Aransas
Pass, Tex., to Chas. Clarke & Co., Gal-
veston, at $282,692 (bids opened Mar. 16)-
Unit prices of this work in Engineering
Record Mar. 27,

Ditches—Everett, Wash.—Plans report-
ed completed b,v Coast Eng. Co., Everett,
for construction of about 9% miles of
open ditches in Drainage Dist. No. 4, In-
volving about 35,000 cu. yds. of material,
to cost $50,000. and bids for the work will
be received early in May, Plans Include
drainage of about .56.000 acres between
Monroe and Snohomish.

•Dykes—South Bend, Wash.—Contract
.awarded Mar. 30 by Comrs. of Diking
Dist. No. 2, South Bend (H. A. Bibbs,
Engr.) for constructing a system of
dykes to Cowlitz Co.. of Portland. Ore.,
at $61,500. Other bids: Willapa Constr.
Co,, of Raymond. J63.50fl: Hans Pederson
Constr. Co., Seattle, $63,000.

•kUems marked thus givt tht namtt of parties miardtd centracts.
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Irriaation — Medlord, Or». — Wellborn
B*maon. of Tmlent, reported Interested in
»n irrisation system to furnish water for
appraxlnuitet)- 1000 acres, coat tlCOOO.
Watar to be brouaht from B»ar Creek.
thraoKh Phoanlz lim ditdi: a &-mlla
diWb to ba eoiiBtructed.

, By-Paaa—«aeram«nte. Cat.—Frank C.
ipifer. City Qisr.. writes that plans for
WTtes by-pass have been submitted to
State RedamaUon Bd. and U. S. EnKr.
Ogrps for approvaL Construction will be-
Cin soon after approTal of plans.

:*lrr<gatlon — Prove, Utah. — Contract
awarded by V. S. Reclamation Service to
Spanish Fork Qradlas Co.. Spanish Fork.
ror constructlnc laterals n and U.
Shrewsbury Valley Irrigation project,
Ltah. at t2J.lN. Tb* work Involves es-
cavaUon of U,tM en. yds. material and
placing of noo eu. yda. of reinforced con-
crete.

Reclamation Work—Vancouver, B. C.

—

The Dominion Government is reported to
have granted to the Vancouver Harbor
Comn. property for reclamation of tide
date In center of False Creek. The re-
claimed area which extends on both sides
of Granville St. bridge will be enclosed
by a sea ^all and bulkhead built SO ft. In
from main water channels on north and
south sldea. the M ft. atrip to be used for
wharf purpoaes-

ELECTRIC RAILWAYS.
lUmg Arratigrd Ctografhually

New York, N. Y.—The Public Service
for the First DisL, New York, has adopt-
ed a resolution to engage J. G. White
Co.. New Tork. as Consulting Engineers,
to work with engineering department of
Comn. in perfecting some new system of
ventilation for subways now under con-
struction in New York City.

New York. N. Y.—See "Bridges."

WayiMSburg, Pa.—Plans being prepared
by Waynesburg A Blackville St. Ry. Co.
for constructing line between Waynesburg
snd Blackville. W. Va..

ABonner Spi'Ings, Kan.—Contract for
riding 20 miles Kansas City, Kaw Valley

Western Ry. between Bonner Springs
and Lawrence. Kan., awarded to S. Dol-
man Sons. Topeka at about $100,000.
Four bridges from (0 to ISO ft. In length
and < smaller ones. over culverts will be
contracted for later.

Hutchinson, Ksn.—Arkansas Valley In-
terurban Ry. Co. (Chas. D. Bell, Ch.
Engr.. Wichita) contemplates construct-
ing an extension to Halstead.

Lswiston. Idaho.—Lewiston - Clarkston
Transit Co. will soon award contract for
constructing 2 miles new tracks and 2
tumouu In Lewiston. H. C. Hartung,
Lewiston, Gen. Mgr.

Moiicton, N. B.—Moncton Tramwayp
Electric A Gas Co., Ltd.. Is considering
constructing 4 mile extension to Fox
Creek.

RAILROADS.
Ittmt Arrangid Gtoffrapltically

Resding. Ps.—The Directors and the
Streets Com. of Chamber of Commerce
hsve decided to engage Wm. H. Decbant,
SIC Penn St., to make drawings of sev-
eral plana suggested for abolition of the
7th and Penn Sts. grade crossings.

ARosnoke, Vs. — Contracts reported
awarded by Norfolk A Western Ry. Co.,
for construction of the Farmville-Pamp-
lin cul-ofl, about 20 miles long, to the
following contractors: Paterson, Moran
A Co.. New Tork: Robt. Grace Constr.
Co.. PltUburgh. Pa. : Rhelnhart A Dennis,
Charlottesville Va., and J. J. Sheehan,
Roanoke; total cost about tl.OOO.OOO.

Brooklet, Oa.—State R. R. Comn. lias
granted the Shearwood Railroad Co. (W.
8. Saffold. Supt., Brooklet) permission to
iasoe about fXOS.OOO stocks and bonds, to
be used for purchasing railroad now
ownad by the Shearwood Lumber Co.
and operated out of Brooklet; also for
the purpose of extending this road for a
distance of *% miles nprtheast from
Brooklet and to extend it southward
to Plaxon. making a road extending for
10 miles.

Oary. Ind.—Press reports state that the
New York Central R.R. Co. will build
extension railroad yards at Gary.

Morton Wssh.— It Is reported that the
Tacoma-E^aatern R.R. Co. (E. O. Reeder.
Cb. Engr.. Seattle) will build down Tilton
River, west of Morton, to connect with
rood of Onalaska Lumber Co., which has
erected a saw mill 21 miles west of Mor-
ton.

Portlsnd, Ore.— It Is reported that the
Oregon-WaahlnK'on Railroad & Naviga-
tion Co. (J. R. H'lman. Ch. Engr.. Port-
land) will i>end t.'!ll.300 In Improvements
and bettermenlii throughout Oregon and
Washington. Influrllng 'RO.O'W for round
bouse at Walla Walla. Wash.

PUBLIC BUILDINGS AND
SCHOOLS.

Hems Arrangtd Geograpkicallj

Concord, N. H.—Bids desired until May
17 by O. Wenderoth, Supen'. Archt.,
Washington. D. C. for extension, altera-
tions, etc.. of the L'. S. Post Odlce at
Concord, advertised in Engineering Rec-
ord.

Brattleboro, Vt.—Following are four

lowest bids opened by Superv. Archt..

Washington, D. C. March 22. for erecting

I". S Post Office at Brattleboro: (a)

limestone: (b) sandstone: (c) granite;

E. T. Abbott Constr. Co.. .New York (a)

I94.S45: (b) »»7,400: (c) |102,900: John
Lowr>'. New York <a) »94.870: (b) »97.670:

(c) »104,500: Westchester Eng. Co.. White
Plains N. Y. (a) »»6.429; (c) $105,939;

Chas E. Currier Co.. Boston. Mass. (a)

$98,157: (b) $99,814: (c) $106,415. Geo. B.

Wills & Co., New York (b) $99,765.

Boston, Mass.—Plans completed br
Edw. T. Graham, 20 Beacon St., for the
new Cambridge City Hospital, to cost

$175,000.

Foxboro, Mass.—House has passed a bill

appropriating $131,500 for improvements
at Foxboro Stale Hospital, of which
$70,000 is to be used for a new building.

Lawrence, Mass.—Reported bids de-
sired until Apr. 20 by City Council for
erecting the Oliver School. Jas. E. Allen,
Archt., 283 E^ssex St.

Maynard, Mass.—Reported bids desired
Apr. 19 by School Com. for erecting a high
school costing $60,000.

Salem, Mass.—Bids desired Apr. 14 by
Salem Rebuilding Comn. (E. W. Lougley,
Chmn.) for erecting an elementary school
on Lafayette St. J. E. McLaughlin,
Archt., Boston, Mass.

Swampscott, Mass.—Bids are desired at
once by Jas. W. Santry, Secy. Bldg. Com.,
for erection of brick addition to high
school; cost about $45,000.

Hartford, Conn.—Public Market Comn.
Is considering erection of a municipal
market costing about $100,000.
Lowest bid opened Mar. 30 by Bd. Con-

tract & .'Supply, for steel work on the
New Municipal Building was submitted by
Crown Metal Constr. Co., 18 Asylum St.,

at $27,000.

New Haven, Conn.—Bids desired until
May 14 by G. T. Hewlett, Secy. Bd.
Educ for furnishing material and mak-
ing alterations and additions to Morris
Cove School, also brick addition to Abra-
ham Lincoln School. Brown & Von
Peren, Archts., Chamber of Commerce
Bldg.

New York, N. Y.—Plans prepared by
Louis Allen Abramson, 220 Bth Ave., for
4-8tor>' seml-flreproof hospital to be
erected on Charlotte St. and Crotona
Parkway for the Bronx Hospital Assoc,
at a xoet of about $300,000. Dr. Alex.
Goldberg, Prcs.

'^Rochester, N. Y.—Contracts have been
awarded by Bd. Educ. for erection of ad-
dtlon to Whitney School No. 17 (bids
opened Mar. 29): Mason and carpenter
work to W. F. Ma;rtens & Co.. $53,877;
heating and ventilating to Wm. F. Deven-
dorf, $18,498; plumbing to Wright &
Alexander Co., $1,978; electric work to
Fish & Horton Co., $2,337; sprinkling
system to Wright & Alexander Co., $3,-
489, and vacuum cleaning system to
Wheeler-Green Electric Co., $1,243. Ed-
win S. Gordon, Archt., Bd. Educ.

Rockvllle Center, L. I., N. Y.—Bids re-
ported desired until Apr. 12 by Bd. Educ.
for erecting a 2-story school, to contain
9 rooms and kindergarten. Probable cost
$40,000. Blanchard & Barnes, Archts., 15
E. 40th St.. New York.
Troy, N. Y.—Bids reported desired un-

til Apr 15 by Bd. Directors (Paul Cook,
Pres.) for erecting an annex to the
Leonard Hospital, North Troy, to cost
about $40,000.

AWalden, N. Y.—Contract for erecting
the municipal building awarded to Camp-
bell &. Dempsey, of Kingston, at about
$55,000.

'A'Yorktown Heights, N. Y,—Contract
for erecting 7 cottages at N. Y. State
Training School awarded to Central Bldg.
Co.. Worcester, at about $110,000. Lewis
F. Pllcher, State Archt., Albany.

Leonia, N. J.—Citizens voted $48,000
for erecting an 8-room addition to the
high school.
Ernest & Sibley, Palisade, are prepar-

ing preliminary drawings for above
school.

Mlllvltle, N. J.—Reported lowest bid
opened recently by School Bd. for erect-
ing 2-story brick and stone school was
submitted by Berry-Goodwin & Co..
Philadelphia, Pa., at $69,750. Arnold
Moses, Archt., Philadelphia.

Newsri<, N. J.—Bids desired until Apr.'
20 by Lathrop Anderson. Pres. Bd. Trus-
tees, in care of County Bd. Freeholders,
Newark, for erecting a parental school
on Sussex Ave. and Hecker St. to cost
between $40,000 and $50,000. Architects,
John H. and Wilson C. Ely, Firemen's
Bldg.. Newark.
Council has sustained the veto of the

Mayor on the awarding of the contract for
the new Center Market.
Bids desired until Apr. 27 by Bd. Educ.

(R. D. Argue. Secy.) for erecting addition
to Oliver St. School, repairing and making
watertight the water proofing of Newark
Normal School.

Trenton. N. J.—Bids desired until Apr.
29 by Com. on Grounds and Bldgs., Bd.
Educ. at office of Wm. A. Poland. Bus.
Mgr.. for furnlstiiriK material and erect-
ing a brick and stone school, to be
known as Junior High School No. I; sepa-
rate bids for heating, plumbing and elec-
tric work.

West New York, N. J.—Plans being
prepared bv Gregory B. Webb, 104 W. 42d

St., New York, and Karl F. J. Seifert. 104

W. 42d St.. New York, Assoc. Archt., for

Public School No. 6, to be erected at

Bway. and 18th St., for Bd. Educ, at a
cost of about $175,000.
Contract for erecting 2-tory stone and

brick parochial school at 22d and Polk Sts.

for St. Mary's R. C. Church awarded to

Froman Constr. Co., 5395 Boule.; cost
about $50,000.

Coatesvllle. Pa.—Dr. H. E. Williams,
Secy. Bd. Educ, writes that following
are 4 lowest bids opened recently for

erecting high school: Chas. D. Burns,
Phoenixville, $89,875: W. J. Elliott.

Coatesvllle, $89,985: Wilbert Beaumont,
Philadelphia, $95,500; W. H. Jones. West
Chester, $103,948.

Crafton, Pa.—Bids desired until Apr.
15 by School Bd. (Theo. A. Keifer, Secy.
Township School Bd., 104 Mont Clair St.,

Crafton Heights, Crafton, for erecting a
grade school on Ovey Ave., Chartiers
Township, including heating, ventilating
and plumbing.

A-Holmesburg, Pa.—Contract awarded
Mar. 31 by Bd. Directors, Philadelphia
County Prison, Philadelphia, for erecting
the 1-story 50x465 ft. ward building and
2-story stone storehouse at the Prison at
Holmesburg to H. E. Baton, 12 and San-
son Sts., Philadelphia, at $116,797. Philip
Johnson, Archt., Philadelphia.

Lansford, Pa.—Plans being prepared by
Clyde S. Adams, Philadelphia, for a school
to cost $175,000. Address School Bd.

Leighton, Pa.—Reported erection of
a $100,000 school is under consideration.

McKeesport, Pa.—Later official reports
state bids will be opened Apr. 22 by W.
T. Norton. Secy. Bd. Educ, for erecting
a technical high school. Including heat-
ing, plumbing and electrical work. Vry-
daugh & Wolfe, Archts., 347 5th Ave.,
Pittsburgh.

Philadelphia, Pa.—Plans being prepared
for an extension which it is proposed
erecting at the Univ. of Pennsylvania
Museum to cost $500,000.
Permit Issued to Thos. Reilly, Con-

tractor. 1616 Thompson St., for 3-story
concrete, stone, brick and steel school to
be erected at Seymour and Knox Sts.

:

cost, $35,315.
Bd. Educ. has sold $2,000,000 - school"

bonds.
Permit granted to Edw. L. Fonder, 1116

Land Title Bldg., (or erecting 3-story con-
crete, brick and steel school at Oakland
and Wakeling Sts., to cost $500,000.

Pittsburgh, Pa,—Preliminary plans of
Geo. S. Orth & Bros., Farmers • Bank
Bldg., for the Homewood Brushton High
School. Murtland Ave. and Monticello St.,
have been approved by the Instruction
Com. of the Bd. Educ. The building
complete Is to cost $700,000, but only one
section costing $266,000 is to be erected at
this time.
Plans being prepared by E. B. Lee, 307

4th Ave., for additions to the Pittsburgh
Hospital at Frankstown Ave. and Wash-
ington Boule., to include administration
building, 7 stories, 50x100 ft., chapel 5-
story, 40x75 ft., and general alterations to
present building: total cost $125,000.

Bids desired until Apr. 13 by Robt.
Swan, Dir. Dept. Pub. Wks., for erecting
an underground public comfort station at
Penn Ave. and Frankstown Ave., Includ-
ing plumbing, heating and electric wiring.

'^'Rochester, Pa.—Contract for erecting
high school awarded to McDonald &
Hartman, Rochester, at $63,650. Next
three lowest bids: R. B. MeDanel & Co.,New Brighton. $71,940; Cook & Anderson,
Beaver, $72,950: and John A Miller
Rochester, $76,436. Heating, ventilating,
plumbing and electric work to be let
later on. G. H. Karcher, Secy. School
DIst.

Tarentum, Pa.—School bonds amount-
ing to $100,000 have been sold.

Upper Darby, Pa.—School Bd. of Up-
per Darby Township has secured site
and Is having plans prepared for a school
costing $50,000.

•Warren, Pa.—Contract for erecting
the Wetmore Memorial Library awarded
to Geo. A. Fuller Co., of New York N Y
Building to be 2-story marble and stone
and cost $150,000. Warren & Wetmore
Archts., New York.

Smyrna, Del.—Lowest bid opened Mar
2a by Superv. Archt., Wishlngton, D C
for erecting U. 8. Pom Office was sub-
mitted by Potters Lumber Co., East Liv-
erpool, O., at $26,832 for limestone or
$26,000 for sandstone.

Washington, D. C—Bids desired until
Apr. V, by Comrs. D. C. (Oliver P. New-
man, Chmn.). for erecting a 16-room
school. No. 175. Warder St. N. W. be-
tween Newton and Otis Sts.

Radio, Va.—Bids desired until Apr 17
by H. R. Stanford, Ch. Bureau of Yards
& Docks. Navy Dept., Washington D
C, for erecting a 2-story brick office
building at Naval Radio Station, Radio,
Va.. according to Specldcation No. 2141.

Huntington, W. Va.—Bids desired un-
til Apr. 12 by Bd. Eduo., Independent
Dlst. of Huntington (J. K. Oney, Secy.),
for furnishing material and erecting an
8-room grade school at 7th Ave and
Johnson Lane. Verus T. Ritter, Archt.,
Huntington.

Charleston, 8. C.—Reported bids about
to be asked by Public School C!omrs. for
remodeling Crafts School. D. B. Hyer,
Archt., Charleston.

Columbia. S. C.—Citizens voted Mar. 23
,to Issue $250,000 bonds for erecting school
buildings, and bids for the bonds will be
received Apr. 23. F. S. Drehee, Supt.
School Bldgs.

Darlington, S. C.—Bids desired until
Apr. 15 for erecting 2-8tory high school,
60 X 125 ft., from plans of Wilson & Som-
payrac, of Columbia; cost with equipment
$40,000.

RIdgeland, S. C.—Bids desired until
Apr 14 at office of S. B. Owens, County
Supt., for erecting a school In RIdgeland
High School Dist. Arthur W. Hamby,
Archt., Columbia.

Cedartown, Ga.—Bids desired until May
1 by S. P. Holloway, Mayor, (or $50,000
school bonds.

•Rome, Ga.—Contracts for erecting the
municipal building awarded as follows
(bidders all of Rome): General contract
to J. F. Dupree & Sons Co., $62,238;
Walker Electric & Plumb. Co., heating,
$4,475, and plumbing $2,470; electric work,
Rome Supply Co., $2,030. A. Ten Eyck
Brown, Atlanta, Ga., Archt.

Apalachlcola. Fla.—Bids reported de-
sired until May 1 by Bd. Pub. Instruction
for erecting a 2-story, 75 x 126 ft. school
C. F. Streeter, Archt., Jacksonville.

•Camden, Tenn.—Contract for erecting
the court house reported awarded to In-
terstate Constr. Co., Louisville, Ky., at
$24,640.

Knoxvllle, Tenn.—Bids reported desired
until Apr. 22 by Miller, Fullenwlder &
Dowling, Archts., 6 N. Michigan Ave..
Chicago, 111., and Associate Archt., Alfred
B. Baumann, Knoxvllle, for erecting a
2-story and basement, 105 x 75 ft., library.
Probable cost, $65,000.

Nashville, Tenn.—Reported time (or re-
ceiving bids for erecting the medical
building at the Vanderbllt Univ. has been
extended from Apr. 13 to Apr. 20. Saml.
Hannaford & Sons, Cincinnati, O., Archts.

Marlon, O.—$30,000 Pleasant Township
school bonds sold.

MarysvMIe, O.—Citizens of Union Town-
ship voted $66,000 bonds for erecting a
school iri Milford Center.

Oberlin, O.—Bids reported desired until

Apr. 30 bv Oberlin College (C. F Doo-
llttle, Supt. of Bldgs.) and Cass Gilbert,

Archt., 11 E. 24th St.. New York City,
for erecting an art building, 1 story, 100 x
100 ft.

Ravenna, O.—Bids reported desired un-
til Apr. 16 by W. A. Root. CTlk. Bd. Educ,
Riddle Blk., Ravenna, (or erecting a
2-storv and basement. 112 x 36 ft., cen-
tralized school for Ravenna Township.
Probable cost $35,000. Miller & Son,
Archts., Dollar Bank Bldg., Youngstown.

•Tontogany, O.—Contracts awarded
Apr. 2 for erecting high and grade school

as follows: General contract, Sereff Bros.,

Lima, $35,363: plumbing and sewerage,
Huffman Conklln Co., Columbus, $3,995:

heating and ventilating. Bryce Htg. &
Ventg. Co., Toledo, $5,224. W. E. Bur-
goon, Clk. Bd. Educ. Archts., Howard
& Merrlam, 8 E. Broad St., Columbus. i

•Wllloughby, O.—Contract for erecting
2-story brick and stone fireproof school
awarded bv School Bd. to Jas. H. Wells,
Philadelphia, Pa., at $65,000. Franz
Warner, Archt., Cleveland.

Youngstown, O.—Bids desired until

Apr. 30 by C. F. Shlpton, Clk. CoItsvlUe
Township Bd. Educ, R. F. D. No. 1,

Youngstown, for erecting an 8-room brick
school on Thorn Hill Ave., also for a 4-

room brick addition to present school. C.

F. Owsley, Archt., Youngstown.
School bonds amounting to $200,000 hev«

been sold. •

„, ,

Bids are desired until Apr. 26 by Clerk
Bd. Educ. for furnishing material and
erecting a fireproof school at East Mad-
ison Ave. Stanley & Schelbel, Archts..

Wick Bldg.

Ft. Wayne, Ind.—Reported contract for

erecting the 6-story Hope Hospital will

be awarded about the middle of April.

Cost, $75,000. Chas. R. Weatherhogg.
Archt., Ft. Wayne.

New Albany, Ind.—Bids desired until

Mav 8 bv O. Wenderoth. Superv. Archt.,
Washington, D. C, for the extension, re-

model;. ig, etc.. of the U. S. Post Office

at New Albanv

Grand Rapids, Mich.—Bd. Educ. re-

ported to be taking steps to replace the
Walker School with a $35,000 building.

Hastings, Mich.—Citizens voted $83,000

bonds to erect school buildings.

St. Joseph, Mich.—No contract was let

Mar 24 bv Holabird * Roche. Archts..
104 S. Michigan Ave . Chicago, for erect-
ing a 3-storv and basement. 88 x 33 ft.

building for Michigan Children's Home,
St. Joseph. Plans will be revised.

Chicago, III.—Citizens voted .\pr. 6

favorablv on Issue of bonds as follows:
Completing cont:igious disease hospital.

$500,000: dormitory at John Worthy
School, $60,000: shelter for women and
farm colony at Bridewell. $250,000: new
fire houses and rep:uring old ones. $663.-

000: new police stations and repairs, in-

cluding sites, $1,190,000.

fcttemt marked lliui give the names oi parties awarded contracts.
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Quincy, III.—Following are four lowest
bids opened March 26 by Bd. Educ. tor

erecting the Jefferson School: Biierkin &
Kaempen. $62,714; Dieker & Menke. $64,-

797: Henry I^. Vanderhorst, $65,800. and
Monmouth Galesburg Constr. Co., $66,967.

Rushvllle, III.—Bids desired until May 4

t>y Bd. Educ. (Geo. B. Steele, Secy.) for

furnishing material and erecting a high
school. H. R. Temple, Archt., Champaign.

VIrden, III.—Bids desired until Apr. 16

by Dr. W. A. Brittin, Secy. Bd. Educ, for

erecting a school, also for heating and
plumbing. Beal & Glnzel, Archts., Lin-
coln, 111.

Milwaukee, Wis.—Reported bids desired
by J. C. Finney, Supt. Pub. Bldg., for

erecting the second wing of the isolation

hospital costing $100,000.

La Porte City, la.—Citizens voted $25,-

000 bonds tor erecting high school and
gymnasium building.

Manly, la.—Citizens voted $40,000 bonds
to erect a high school.

Wilton Junction, la.—Bids reported de-
sired until Apr. 15 by Bd. Educ. (J. Kelly,

Secy.) for erecting a 2-story and base-
ment, 35 X 75 ft., school. Probable cost

$27,000. Reimer & Berlin, Archts., First
Natl. Bank Bldg., Marshalltown.

Minneapolis, Minn.—Bids desired until

Apr. 13 by Bd. Educ. (H. N. Leighton,
Chmn.) for erecting a grade school in

Johnson School Dist. Stebbins & Haxby,
Archts. Rose & Harris, Engrs.

Wellington, Kan.—Bids desired by City
Clerk about May 1 for constructing elec-

tric light buildings from plans of Benham
Eng. Co., of Oklahoma City.

.^^Medlna, N. D.—Contract awarded Mar.
29 for erecting school to L. W. Holder,
Forman, at $20,000: heating to V. E.
Beaudry, New Rockford, at $3,750. Gil-
bert R. Horton, Archt., National Bank
Bldg.. Jamestown. Wm. P. Stege, Clk.
School Dist.

Aberdeen, S. D.—Bids desired until
Mav 6 by Regents of Education at office

of W. M. Dates, Secy. N. N. and I. S.

Aberdeen, for erecting a brick and tile

, warehouse on grounds of Northern
' Normal and Industrial School at Aber-
deen.

St. Joseph, Mo.—The issuing of |650,000
bonds for school buildings Is under con-
sideration.

Beaumont, Tex.—Co. Comrs. consider-
ing plans for an addition to the court
house.

Bryan. Tex.—Bids desired until May 12

by O. Wenderoth, Superv. Archt., Wash-
ington, D. C, for the construction (in-
cluding mechanical equipment, Interior
lighting fixtures and approaches) of U. S.

Post Office at Bryan.

Goliad, Tex.—Members of Roman Cath-
olic Church Intend erecting a $50,000
school.

Edmond, Okla.—Governor has signed
a bill appropriating $50,000 to erect a
library and class room building at the
Central State Normal School, and for
which plans have been prepared.

Lawton, Okla.—Contract for erecting
U. S. Post Office awarded to R. S. Moore,
Lafayette, Ind., at $121,946.

Perry, Okla.—Erection of a new court
house at a cost of $100,000 reported under
consideration by Co. Comrs.

Everett, Wash.—Following are four low-
est bids opened Mar. 22 by Superv. Archt.,
Washington, D. C, for erecting U. S.
Post Office at Everett: (a) limestone; (b)
sandstone from State of Washington; (c)
sandstone outside State of Washington;
(d) granite: Olson & Johnson Co.. Mis-
soula. Mont. (a). $105,500; (b) $106,650;
(c) $106,300; (d) $129,875. Sound Constr.
& Eng Co.. Seattle (a) $112,517; (b) $112,-
017; (c) $123,500; (d) $134,500 for Baring
and $137,132 for Chelan. Hendrickson &
Co.. Seattle (a) $114,344; (b) $109,344; (c)
$111,319: (d) $127,344. Erlckson & Larson,
Seattle (a) $115,138; (c) $114,886; Butler
Contr. Co., Seattle (b) $110,200.

Seattle, Wash.—Following are 4 lowest
bids opened Mar. 24 by Port Comn. for
erecting fish storage building on East
Waterway: Manhattan Contr. Co., $30,-
975: Harrington-Peters Co., $31,500: A. H.
Davis, $32,497; A. S. Sumarlidson, $32,533.

Walla Walla, Wash.—Later reports
stattjf.that bids will be opened by Co.
ConTfs. Mav 5 for erecting the codrt '

house. Probable cost $150i000. C. F.
Dement, Co. Aud.

Pendleton, Ore.—Following are four
lowest bids opened Mar. 26 by Superv.
Archt., Washington, D. C, for erecting
U. .S. Post Office here: (a) limestone;
(b) sand.stone: Jas. S. Winters. Portland
(a) $84,487; (b) $84,387; Olson & Johnson
Co., Missoula, Mont, (a) $87,445; (b)
$87,620; Welch Bros. & Hannaman, Grass
Valley. Cal. (a) $92,219: (b> $92,219; Sound
Constr. & Rng. Co., Seattle, Wash, (a)
$92,362; (b) $92, .368.

Portla.nd, Ore. — Plans submitted to
School Bd. for administration building
which It is proposed erecting at the
Franklin School, at a cost of $140,000.

Callpatria, Cal.—Citizens voted $40,000
bonds to erect an 8-grade grammar
school.

El Centro, Cal.—Reported plans desired
until Apr. 16 by Trus. School Dist. for a
school to cost $30,000. Chas. Berkman,
Clk. Bd.

Huntington Beach, Cal.—Plans being
prepared b.v John C. Smith. Los .\ngeles,
for a $40,000 grade school and a $70,000
high school.

^tPetaluma, Cal.—Bd. Educ. awarded to
Ward & Goodwin, San Francisco, contract
for erecting high school costing $100,000.

San Bernardino, Cal.— Reported Co.
Supervisors will ask competitive plans for
the new hospital for which $150,000 bonds
were recently voted.

^San Francisco, Cal.—Contract award-
ed by Bd. Pub. Wks. for pathological
building at the San Francisco Hospital re-
ported to C. L. Wold Co., 75 Sutter St.,

at $63,960.
Rudgear Merle Co. submitted the low-

est bid to Bd. Pub. Wks. for the orna-
mental bronze and iron work on the new
city hall at $101,000.

Ogden, Utah.—Erection of a joint city
and county building costing $400,000 is re-
ported under consideration by the city
and county officials.

Park City, Utah.—Bids desired until
May 13 by O. Wenderoth, Superv. Archt.,
Washington, D. C, for construction, com-
plete (including mechanical equipment.
Interior lighting fixtures and approaches),
of the U. S. Post Office at Park City.

Salt Lake City, Utah.—Bd. Educ. de-
cided to erect a 2-unit building, each unit
containing 13 rooms, at 13 E and 7 S Sts.

The first unit will be erected at once at a
cost of $82,000.

^Windsor, Ont.—Contract awarded Mar.
30 for erecting school at Marion and
Niagara Sts., as follows: Mason, carpenter
and lath plaster to Wetts & Gray, Wind-
sor, at $38,900, and plumbing and heating
to Jos. L. Henrelnk, Windsor, at $14,200.
G. Jacques, Archt., Windsor.

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston, Mass.—Plans prepared by G.
Henri Desmond, 15 Beacon St., for a
theater which John Craig, of the Castle
Sq. Theater, and Mary Young will erect
on Massachusetts Ave. at a cost of
$500,000.
E. L. Snyder will erect a 7-story brick

mercantile building on Albany St. to cost
$75,000.

.^Greendale, Mass.—Contract awarded to
E. J. Cross Co.. Worcester, for erecting
4 -story brick and steel frame addition
to storage building for Norton Co., to
cost $25,000.

-A-Oanbury, Conn.—Contract awarded to
Robt. C. Read, of Danbury, for erecting
the 2-story tile and brick Woodruff Bldg.
on Main St. and for the steel work to
Berlin Constr. Co., of Berlin, and roof to
F. C. Benjamin.

Brooklyn, N. Y.—Competitive plans are
being prepared for a moving picture the-
ater to be erected at Robinson St. and
Nostrand Ave., for Glynne & Ward. Hal-
sey St. and Knickerbocker Ave.; cost
$50,000.
Plans filed for following buildings: 4-

story brick dairy at 3d Ave. and Dean
St. for R. F. Stevens Milk Co., cost $80,000,
A. Ulrich, Archt., 371 Pulton St.; 4-story
brick tenement at E. 21st St. and New-
kirk Ave. for Wolflnger & Lasberg, at a
cost of $60,000, Rupp Bros., Archts., 189
Montague St.; 2-story brick theatre and
store building at 5th Ave. and 43d St.
for 190th St. Holding Co.. cost $75,000,
Thos. Lamb, Archt., 644 8th Ave., New
York.

Canajoharle, N. Y.—The Methodists
propose erecting on Little Mohawk and
E. Main Sts. a $25,000 church.

New York, N. Y.—Plans being prepared
by Louis Allen Abramson, 220 5th Ave.,
for a 4-story brick and fireproof building
to be erected at 167th St. and Teller Ave.,
for Bronx Daughters of Jacob (Mrs. A. D.
Dworsky, Pres.).
Podgur Realty Co., Southern Boule. and

163d St., intends erecting a 5-story apart-
ment house at Bway. and 122d St.
Plans being prepared for following

buildings: By Saml. Katz, 1 Madison
Ave., for a 5-story apartment house, to
be erected at Bway. and 218th St. tor
Robt. E. Simon, at a cost of $35,000: Jas.
P. Whiskeman, 30 E. 42d St., for a
4-story brick garage, to be erected at
Bway. and 176th St. for Thos. Smith, at
a cost of $60,000; Wm. Koppe, 830 West-
chester Ave., for a 5-story apartment
house at Creston Ave. and Fordham
Road, to cost about $55,000; Level Realty
Corporation, 939 Intervale Ave., owners;
Tremont Architectural Co., 401 E. Tre-
mont Ave., for two 5-story apartment
houses at Webster Ave. and 182d St., for
MoAvoy & Koester, 1902 Marmion Ave.,
cost $100,000; .Saml. Katz. 1 Madison Ave.,
for two 5-story apartment houses, to be
erected on Hoe Ave. and Aldus St., at a
cost of $35,000 ca., for Turek Realty Co.
Plans filed for following buildings:

9-story brick and stone apartment house
at 743 5th Ave., for Estate of Marv Mason
Jones, cost $100,000; Hazard & Erskine,
Archts.. 437 5th Ave.: three 5-story brick
tenements at Seaman Ave. and Emerson

St. for Smada Realty Co., cost $165,000;
Tremont Architectural Co., Archts., 401
Tremont Ave. 3-story fireproof office
building at 217 E. 92d St. for Geo. Ehret,
1197 Park Ave., cost $50,000, Louis E. Dell,
Archt., 1133 Bway.; four 5-story brick
tenements at 151st St. and Concord Ave.
for Freeman St. Co., cost $160,000, Neville
& Bagge, Archts., 10b W. 40th St.; two
5-story brick tenements at 183d St. and
Valentine Ave. for County Estates, Inc.,
cost $110,000, Moore & Landsiedel, Archts.,
3d Ave. and 148th St.; three 5-story brick
tenements at Bryant Ave. and 165th St.
for Mack Constr Co., cost $105,000,
Kreymborg Architectural Co., Archts.,
1029 E. 163d St.; three 5-story brick tene-
ments at University Ave. and Boscobel
PI., for Boyne Bridge Realty Co., 271 W.
125th St., cost $126,000, Neville & Bagge,
Archts., 105 W. 40th St.
Plans completed by Gronenberg &

Leuchtag, 303 5th Ave., for two 6-story
apartment houses, to be erected at 150th
St. and Amsterdam Ave., for Maple
Constr. Co., cost about $110,000; by C.
Stelnmetz, 6 Church St., for 6-story brick
apartment house at 169th St. and Ft.
Washington Ave., for County Engineering
Co., 6 Church St., cost $70,000.

Rochester, N. Y.—Reported bids desired
by Foster & Gade, Sibley Bldg., for a
5-story and basement warehouse and of-

fice building, 90 x 121 ft., structural steel
and brick to be erected on Canal St., by
Brewster-Gordant Co., 47 N. Water St.;

cost $130,000.

Atlantic City, N. J.—Bids desired about
May 1 by Howard Edwards, of Atlantic
City, Mgr. Strand Hotel, for erecting a
brick, steel and stone addition to the
hotel, to cost $220,000. Lloyd B. Titus,
Archt, 421 Walnut St., Philadelphia.

West Hoboken, N. J.—Plans completed
by Leo S. Feinen, 3697 Boulvd.. Jersey
City, for a 2-story brick and stone bank
building to be erected at Summit Ave. and
Paterson Plank Road for National Bank
of North Hudson; cost $50,000.

Ellzabethtown, Pa.—The sum of $30,000
has been given for erecting a building
at the Ellzabethtown Masonic Home
grounds, and which is to be known as
the Paul Lewis Memorial Bldg.

^Philadelphia, Pa.—Contract reported
awarded to Harrison C. Rea, 1025 Wood
St., for erecting a 1-story stone edifice
for Union Baptist Church to cost $60,000.
Chas. W. Bolton & Son, Archts., Wlther-
spoon Bldg.
Contract awarded to Wm. Steel & Sons

Co. for erecting a 6-story reinforced con-
crete brick warehouse at 919 Arch St. for
Asam Bros.
Contract for erecting 13-story apart-

ment house at 1631 Walnut St., for Ar-
thur W. Dayton and others, awarded to
Cramp & Co., Philadelphia; cost about
$750,000.

Primes, Pa.—Bids being received By
Peuckert & Wunder, Engrs., 310 Chest-
nut St., Philadelphia, Pa., for a 2-story
fireproof reinforced concrete, brick, terra
cotta and stone laboratory, 43 x 124 ft. to
be erected at Primes for the Primos
Chemical Co.

.^South Fork, Pa.—Contract for erect-
ing United Evangelical Church awarded
to Geo. Schenck & Co., of Butler, at $28,-
238.

•Wllklnsburg, Pa.—Contract awarded
to Cranford Constr. Co., Cincinnati. C,
for simplex concrete piles for the Penn-
sylvania R. R. station and platforms.

Morgantown, W. Va.—Plans being pre-
pared by John H. Harmon, Unlontown,
Pa., for a Masonic Temple.

Columbia, S. C.—Richland Lodge No. 39,

F. A. M. intends erecting a 6-story Ma-
sonic Temple costing $100,000.

Lexington, Ky.—Contract awarded to
T. S. Moundv & Co., of Chattanooga,
Tenn., for erecting the freight terminal
here fc the Louisville & Nashville R. R.
and which Is to cost $100,000.

Akron, O.—Elks considering erecting
$100,000 lodge building.

Toledo, O.—Contract for erecting First
Reformed Church awarded to Gettlns &
Kopittke Co., Toledo, at $43,000.

Chicago, Mi.—Albert E. Cook, Kanka-
kee, 111., reported to have secured a site

at Bway. and Leland Ave. on which he
intends erecting a 5-story department
store costing $150,000.
Reported Bd. Trade Bldg. Com. is con-

sidarlngi. erecting an 8-story briilding- On
site of present structure. Jackson Bbule.
and La Salle St., to cost $2,000,000.

Milwaukee, Wis.—A permit has been
issued for a 7-story concrete warehouse
to be erected at 31 to 39 Water St. for

the John Pritzlaff Hardware Co.
Competitive plans are being received by

Moritz Arnit Aurora Fraternal Assoc, of
Odd Fellows, for a 3-story lodge and store
building to be erected on 3d St., at a
cost of $40,000.
Bids reported desired until Apr. 20 by

L. M. Gurda, Archt., 478 Mitchell St., for
erecting a 2-story and basement, 100 x 100
ft., lodge and business flat building for
Anton Piskuia. Probable cost $25,000.

Sioux City, la.—Plana to be prepared by
Buettler & Arnold. Davison Auto Blk.,
for a 2-story brick apartment (lOUse. which
A. F. Nash will erect at 13th and Pearl
Sts. at a cost of $30,000.

kltemt marked thus giie the names of parties awarded contracts.

Concordia, Kan.—Barrett & Honeywell,
of Kokomo, Ind., selected to prepare
plans for the Presbyterian Church and
parsonage, which are to be ot brick, the
church to cost about $30,000. Wm. M.
Peck, Chmn. Bldg. Com.

Omaha, Neb.—Bd. Trade taking steps
to replace burned building with a fire-
proof structure 9 to 14 stories high. Cost
$500,000.

Kansas City, Mo.—Plans of Wilder &
Wright, First Natl. Bank Bldg., accepted
for the Geo. H. Nettleton Home Assoc
building, to be fireproof, reinforced con-
crete and brick, and contain between 50
and 60 rooms. E. F. Swinney, Chmn.
Bldg. Com.

San Antonio, Tex.—Bd. Directors of the
Rescue Home reported to be considering
the erection of a new building costing
$100,000.

Albuquerque, N. M.—Reported bids
about to be asked by Bd. Directors of the
Y. M. C. A. for erecting the building of
tile construction, and costing $65,000.

Seattle, Wash.—Contract awarded to
Martin & Dougan, Northern Bank Bldg.,
for erecting the 3-story brick apartment
house at 16th Ave. and Denney Way to
cost $50,000. V. W. Voorhees, Eitel Bldg.,
Archt.

Portland, Ore.—See "Railroads."

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Newport, R. I.—Lowest bid received for
erecting the machine and assemble shop
and storehouse at the U. S. Naval Tor-
pedo Station submitted by Walter L.
Melien, Worcester, Mass., at $28,013.

Merlden, Conn.—Reported Pan Ameri-
can Reduction Co., recently incorporated
in New York State, has secured a site
here and will erect a plant here for man-
ufacture of manganese steel.

I lion, N. Y.—Contract awarded to Jas.
Stewart & Co., 30 Church St., New York,
by Remington Arms Co. for erecting 4
factory buildings, each 4 stories high,
steel, brick and concrete, to cost $600,000.

Utica, N. Y.—Contract for erecting 3-

story brick, 400 x 54 ft., addition to the
plant of the Savage Arms Co. awarded
to Griffith & Pierce, 72 Charlotte St.

Cambridge, Md.—It is reported that a
furniture factory costing $50,000 la con-
templated here. Address Bd. Trade.

Albemarle, N. C.—Contract for erect-
ing 3-8tory additional mill for WIscassett
Mills Co. reported awarded to Holdbrook
& Bradshaw, Salisbury. N. C. Cost about
$100,000.

La Grange, Ga.—Reported contract
for erecting cotton mill for Hillside Cot-
ton Mills awarded to T. C. Thompson &
Bro., Charlotte, N. C. Cost $500,000.

Macon, Ga.—Contract for erecting a
fireproof cold storage plant for Armour
Packing Co. awarded to T. S. Moudy &
Co., of Chattanooga, Tenn. Cost. $50,000.

Andrews, Fla.—Cherokee Chemical Co.,
of Andrews, has been incorporated with
a capital of $125,000 and will erect a
plant to grind, mix and prepare various
specialties.

Birmingham, Ala. — Southern Sewer
Pipe Co. reported to be planning re-
building the plant recently destroyed by
fire.

Woodward, Ala.—Woodward Iron Co.
reported to be planning erecting a benzol
factory costing about $150,000, main build-
ing to be 100x300 ft.

Cleveland, O.—Contract for Simplex
Concrete Piles for factory at 3d and
Lakeside Ave. awarded to Cranford
Constr. Co.. Gerke Bldg.. Cincinnati.

Ravenna, O.—Plans reported prepared
by Geo. S. Rider & Co., Cleveland, for 2
additions to the Cleveland Worsted Co.'s
plant in Ravenna, to include a 2-story,
164 X 119 ft., steel frame and brick storage
building, having metal window frames,
and dyehouse, 175 x 75 ft., steel frame and
brick. Two fireproof stairways and one
electric elevator are Included in equip-
ment.

Youngstown, O.—Contract awarded
by Republic Iron & Steel Co. to H. Kop-
pers Co.. Pittsburgh, Pa., for erecting 92
additional by-product coke ovens' at
Larrsingville to cost approMmaitely $1,000,'-

000.

Chicago, III.—E. J. Lumenschloss, Mgr.
Eng. Dept., British-American Co., Room
1003, City Hall Sq. Bldg., Chicago, writes
that this company is at the present time
preparing plans and specifications for a
shipbuilding plants to be located on the
Atlantic Coast to cost $5,000,000.
National Biscuit Co., 10th Ave. and

15th St., New York, N. Y.. reported In-
tends erecting on Polk St. and Campbell
Ave. a fireproof warehouse costing $250,-
000.

Manitowoc, Wis.—American Seating
Co. is reported taking steps to erect an
addition to their plant.

Minneapolis, Minn —Permit issued to
Minneapolis Fibre Bottle Co. to erect a
2 story brick factory at 65 22d Ave.
N. E., to cost $30,000.
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ASaattt*. Wasli.—Contract awarded to
Butler Oonstr. Co., Central Bldg.. and
Aaaertcan Brtdce Co. tor constructins the
addltiOD to steel mlO of Paclflc Coaat
Steel Co.. which is to cost l&O.OOO.

Toronto, Ont.—The Butterlck PubUsh-
ias Co., Spring and Maodooxal Sta.. New
Terk. is reported to have secured a site

here on WheeUnston St. and Spadina Ave
oo which to erect a warehouse and fac-
tor}- costing 1100.000.

MISCELLANEOJS.
.;«• aim "HytnmHc Ctrntntctio

Imttnv^mnts."
m and Riv*t

lUmxAnamt*d GtOfrtfkutUy

Swimming Pool—Holyoke, Mass.—Bids
reported desired until Apr. 16 by city,

care of Wm. B. Reld. Archt., 2S0 Ulsh
St., (or constructlnx a swimming pool.

M X M ft.

Wood Guard Railing—Connecticut.—
Bids desired until .\pr. 19 by Chas. J.

Bennett. State Highway Comr.. Hartford
for construcUns Standard wood guard
railing as follows: , „
Mlddletpwn. 1100 11a. ft. Hartford-Say-

brook Tximplae. . „ ._

Haddam, llti lln. ft. Hartford- Saybroolc
Turnpike.
New Britain, iU lln. ft. Stanley St.

Bristol, 500 lln. ft. Park St.

Bolton. 4000 lin. ft. Andover Road.
Southbary. 1800 lln. ft. Woodbury-New-

town Road. _ „ „
Danbury. 2X11 lln. ft. Sugar Hollow

Road.

Fence, Etc—New York. N. Y.—Bids
dealred until Apr. 16 by Bd. Trus. (Chas.

E. Lydecker. Chmn.) for R. V. Davis.
Curator. College City of New York, for

furnishing material and constructing a
fence for athletic field of stadium, for

College City of New York. lJ«th St. and
Convent Ave.: also furnishing material
and constnjcttne sidewalk and curb for

said athletic field.

Electric Light Plant—Perth Amboy,
N. J.—Bids desired Apr. 26 by Bd. Alder-
men, for municipal light plant, advertised
in Engineering Record. Wilbur LaRoe,
City Clk. Uunyon A Carey. Consulting
Engrs., 8(5 Broad St., Newark.

Retaining Wall, etc.—Wlikes-Barre, Pa.
—Bids desired until Apr. 16 at office of

City Clerk, for furnishing material and
constructing a stone retainInK wall on the
easterly sioe of Park Ave., from Metcalf
to Dana Sts. and concrete steiw through
the park from Park Ave. to Hancock St.

Park Improvements—Hagerstown, Md.
—Citizens voted Mar. 22 to issue $65,000
tionds for park Improvements.

Bathing Beaches. Etc.—Chicago, III.

—

Citizens voted Apr. 6 to Issue }600,000
bonds for bathing beaches and play-
grounds.

sue) Trestle. Etc.—Chicago, III.—Bids
desired until Apr. 12 by Harbor and Sub-
way Comrt (F. C. Shankland. Chmn.) for
constructing steel trestle and loading
platform. Pier No. 2, Harbor Dtst. No. 1.

Cement—6t. Paul, Minn.—Bids report-
ed desired until Apr. 12 by Aug. Hohen-
•tein. Purcliasing Agent, for 2075 bbls.
Portland cement.

Roaeiand, Neb.—Reported contracU will

•oon be let by Roeeland Grain ft Supply
Co. to erect a grain elevator having a
capadty of 20,000 bu.

Subway—Toronto, Ont. The Dominion
By. Board Mar. 10, granted application of
City of Toronto, for approval of Its plans
for oonstnictlon of a subway under the
Onand Trunk tracks, at proposed ex-
taoalon of Wilton Ave. to connect with
Otakans St. The Grand Trunk will pay
$U,M* toward cost, the city with the
ciosption of a grant of 15,000 from the
Government Creasing fund, will pay the
balance.

Crsosotsd Pile*—Panama—Bids desired
at the oOce MaJ. P. C. Boggs, Corps
Enga., n. S. A. OenL Purchasing Officer,

Panama Canal, Washington, D. C, until
Z.M p. m. and at the ofllce of the As-
sistant Purchasing Agent. 1086 N. Point
St.. Ban Francisco, until 11.10 a. m., Apr.
12, for Con. 914—Furnishing creosoted
piles.

Calvanlzad Steal, Tool Steel, Etc.—Psn-
ama.—Bids desired until Apr. 27 by Maj.
F. C. Boggs. Corps Engrs.. U. 8. A.,
General Purchasing Officer, Panama
Canal, Washington, I). C. for furnishing,
according to Circular 915, galvanized
steel, tool steel, stay bolt Iron, drill rods
steel boiler tubes, wire cable, steel wire,
etc.

Proposals
For Proposals Advertised see Pages

4e and 47.

WATERWORKS.
Bkis
Close.

f?ee Eng.
Record.

Apr. 11. Valves, Toronto. Ont Feb. 20
Adv. Feb. 20 to Mar. 6.

Apr. 11. Ikying Pipe, Laramie.
Wyo Mar. 27

Bids See Eng.
Close. Record.

Apr. IS. Pipe Line, Ogden, Utah. Apr. 3

Apr. 13. Pipe. Toronto. Ont Apr. S

Apr. IS. Water Wks. System.
Manning, S. C Apr. 10

Apr. 14. Water Wks., Barker,
X. Y Mar. 27

Adv. Mar. 27. „ . ,„
Apr. 14. Mains. New York. N. Y.. Apr. 10

Apr. 14. Conduit, Chicago. Ill Apr. 10

Apr. 16. Wells. Winona, Minn Mar. 13

Adv. Mar. 13.

Apr. 15. System, E:aat New Mar-
ket, Md Mar. 2.

Adv. Mar. 27.

Apr. 15. Water Works, Morning
Sun, la Mar. 2i

Apr. 15. System. Ekilna. Mo Apr. S

Apr. 15. Tank, Albany, Minn Apr. 10

Apr. 15. Meters, Portland, Ore... Apr. 3

Apr. 16. Pipe, Stronghurst, 111 Apr. 10

Apr. 16. Water Wks., Vivian, La. Apr. 3

Apr. 16. Filter. Pump, Etc., Chll-
Ucothe, Mo Apr. 3

Apr. 16. Operating Tables at Filt-
ration Plant. Cleveland,
Ohio Apr. 10

Apr. 16. Pipe, etc., Panama Apr. 10
Apr. 16. Service Pipes. Chicago,

111 Apr. 10

Apr. 18. Pipe. Etc.. Panama. Apr. 3

Apr. 19. Water Works Material,
Jetferson, Ga Mar. 20

Vpr. 19. Mains, Cleveland Heights,
O Mar. 27

Apr. 19. Tunnel Work, Milwau-
kee, Wis Apr. 3
Adv. Apr. 3, 10.

Apr. 19. System, Kirkland. Wash. Apr. 3

Apr. 19. System, Peoria Heights,
111 Apr. 3

Apr. 19. Pump, Odessa, Wash Apr. 10
Apr. 19. Pumping Equipment,

Virginia, Minn Apr. 10
Apr. 20. Water wks., Fordyce,

Neb Apr. 3
Apr. 20. C -1. Pipe, Sacramento,

Cal Mar. 27

Adv. Mar. 27, Apr. 3.

Apr. 20. Reservoir, Fostoria, O...Apr. 10
Apr. 21. Pump. Sta. Equip,, Dur-

ham, N. C Mar. 27
Adv. Mar. 27 to Apr. 10.

Apr. 21. Water Wks. Improv.,
Durham, N. C Mar. 27
Adv. Mar. 27 to Apr. 10.

Apr. 21. Mains, Lemmon, S. D Apr. 10
May 1. Improvements, Laurel,

Md Apr. 10
Adv. Apr. 10.

May 1. System, for Cemetery,
Crow Agency, Mont Apr. 10

May 5. Centrifugal Pump, Kan-
sas City, Mo Mar. 20
Adv. Mar. 20 to Apr. 10.

May 15'. Pumping Station, Blng-
hamton, N. Y Apr. 3
Adv. Apr. 3, 10.

• SEWERAGE AND SEWAGE
DISPOSAL.

Apr. U. St. Cloud. Minn Apr. 3
Apr. r< ! ronto. ont Apr. 3
Apr. 13. Manning, S. C Apr. 10
Apr. 14. Baltimore, Md Mar. 27

Adv. Mar. 27.
Apr. 14. Georgetown, S. C Apr. 10
Apr. 14. Rochester, N. Y Apr. 10
Apr. 14. Cincinnati, O Apr. 10
Apr. 14. Long Island City. N. Y... Apr. 10
Apr. 15. State Center, la Mar. 27
Apr. 16. Cleveland, O Apr. 10
Apr. 16. JanesviUe. Wis Blar. 27
Apr 16. Chicago, 111 Apr. 10
Apr. 17. AnnvlUe, Pa Mar. 27

Adv. Mar. 27 to Apr. 10.
Apr. 19. Jefferson, Ga Mar. 20
Apr. 19. New Orleans, La Mar. 6
Apr. 19. San Antonio, Tex Mar. 27
Apr. 19. Cleveland Heights, O Mar. 27
Apr. 19. Greenville, Pa Apr. 3

Adv. Apr. 3.

Apr. 20. Columbus, O Apr. 10
Apr. 20. GloversvUle, N. Y Apr. 10
Apr. 21. Washington, D. C Apr. 10

Adv. .Apr. 10.

Apr. 23. Kenosha, WHs Apr. 10
Apr. 24. Little Rock, Ark. Apr. 3
Apr. 26. Lewlston, Idaho Apr. 10
Apr. 27. Macon, Ga Apr. 10
Apr. 28. Clinton, 8. C Apr. 3
Apr. 30. Billings, Mont Apr. 10
May 1. laurel, Md Apr. 10

Adv. Apr. 10.

BRIDGES.
Apr. 13. Bryan, O Mar. 27
Apr. 11. Easton, Md Apr. 3

Adv. Apr. 1.
Apr. 13. Zachary, La Apr. 8
Apr. 13. Reading. Pa Apr. 10
Apr. 13. Franklin, Pa Apr. 10
Apr. 13. Baton Rogue, La Apr. 10
Apr. 14. Cleveland, O Mar. 27
Apr. 14. Canton, O Apr. 1
Apr. 14. Whiting, Kan Apr. 10
Apr. 14. Illinois • Apr. 10
Apr. IS. Tavares. Fla. Mar. 13
Apr. 15. Windom, Minn Apr. 8
Apr. 15. New York, N. Y Apr. 10
Apr. 16. Cleveland, O Apr. 10
Apr. 16. Elmlra. N. Y Apr. 10
Apr. 17. Hamilton. O Mar. 27
Apr. 17. Illinois Apr. 10
Apr. 17. Illinois Apr 10
Apr. 17. Cleveland, O Apr. 10
Apr. 19. DanvlUe, Ind. Apr. 3
Apr. 19. Olympla. Wash. Apr. 10
Apr. 20. Illinois Apr 10
Apr. 21. Goshen. Ala Apr 3
Apr. 21. Crookston, Minn .' Apr.' 10

Rids See Eng.

22. lUinols Af?";-
'"

Apr. ^_-

Apr. 24. Tiffin, O.
Apr. 26. Clrcleville, O
Apr. 27. Leltchfleld. Ky. ..

May 1. Columbus, O
4. Sea Isle City, N.

Adv. Apr. 10.
May

. . Apr. 10

. . Apr. 3
. . Mar. 27

. . Apr. 10

. . Apr. 10

PAVING AND ROADS.

Apr. 12. Montclair, N. .I...-- Mar. 27

Adv. Mar. 27, Apr. 3.

Apr. 12. Road Oil, Montclair, N. J. Mar. 27

Adv. Mar. 27, Apr. 3.

Apr. 13. Easton, Md AP''

Apr. IS. Ogden, Utah Apr.

Apr. 13. New York. N. Y Apr.

Apr. 13. Hamilton, Ala Apr.

Apr. IS. Hartford, Conn Apr.

Adv. Apr. 3.

Apr. IS. Maryland Apr.

Apr. 13. Bakeisrteld, Cal Apr. 10

Apr. 13. lioad Roller, Trenton,
N. J Apr- 1"

Apr. 13. Massachusetts Apr. lu

Apr. IS. Cambridge, Md Apr. 10

\pi-. 13. Kansas City, Mo Apr. 10

\pr. 13. River Rouge, Mich Apr. 10

Apr. 14. Albany, N. Y Mar. 27

Adv. Mar. 27 to Apr. 10.

Apr. 14. Dover, O ......Apr. S

Apr. 14. New Philadelphia, O Apr. B

Apr. 14. Toledo, O fP"" J
Apr. 14. Eau Claire, Wis Apr. 10

Apr. 14. Brooklyn, N, Y Apr. 10

Apr. 14, Canton, O Apr. 10

Apr. 14. Greensboro, N. C Apr. 10

Apr. 15. Tavares, Fla Mar. IJ

Apr. 15. Coshocton, O Apr. 3

Apr. 15. Brooklyn, N Y Apr. 10

Apr. 16. Nova, O Apr. 3

Apr. 16. Walker, Minn Apr. 3

Apr. 16. New York, N. Y Apr. 10

Apr. 17. South Dartmouth, Mass.. Apr. 10

Apr. 17. Cleveland, O Apr. 10

Apr. 17. Greenwich, Conn Apr. 10

Adv. April 10

Apr. 19, Alabama Mar. 13

Apr. 19. Sanford, Fla Apr. 3

Apr. 19. Oil Distributor, Etc.,
Minneapolis, Minn Apr. 3

Apr. li). Monlcsauo, Wash Apr. 3

Apr. 19. Camden, N. J Apr. 10

Apr. 19. Gary, Ind Apr. 10

Apr. 19. Akron, O Apr. 10

Apr. 19. Yankton, S. D Apr. 10

Apr. 19. Montesano, Wash Apr. 10

Apr. 19. Irondequolt, N. Y Apr. 10

\pr. 19. Connecticut Apr. 10

Apr. 20. Albany, N. Y Apr. 3

Adv. Apr. 3, 10.

Apr. 20. Redmond, Wash Apr. 3

Apr. 20. Greenwich, Conn Apr. 10
Adv. Apr. 10.

Apr. 20. Lancaster, S. C Apr. 10
Apr. 20. Trenton, N. J Apr. 10

Apr. 20. Seattle, Wash Apr. 10

Apr. 20. Columbus, O Apr. 10
Apr. 20. Jersey City, N. J Apr. 10
Apr. 20. Gloversville, N. Y Apr. 10

Adv. Apr. 10.

Apr. 22. Newark, N. J Apr. 10
Apr. 22. Port Jervls, N. Y Apr. 10

Adv. Apr. 10.

Apr. 23. Cincinnati, O Apr. 8
Apr. 23. Prairie du Chlen, Wis... Apr. S
Apr. 24. ].,a Crosse, Wis Apr. 3
Apr. 24. Abbeville, La Apr. 10
Apr. 26. Marble Cliff, O Apr. 3
Apr. 26. Akron, O Apr. 10
Apr. 26. Port Clinton, O Apr. 10
Apr. 26. Seattle, Wash Apr. 10
Apr. 26. California Apr. 10
Apr. 26. Franklin, Pa Apr. 10
Apr. 26. Albany, N. Y Apr. 10

Adv. Apr. 10.

Apr. 26. Chestertield, N, J Apr. 10
Apr. 27. Oak Harbor, O Apr. 10
Apr. 27. Seattle, Wash Apr. 10
Apr. 28. Cleveland, O Apr. 10
Apr. 29. Nashville, Tenn Apr. 3
Apr. 30. Coldwater, Mich Apr. 3
Apr. 30. Cincinnati, O Apr. 10
May 1. Kingston Station, Wilkes-

Barre, Pa Mar. 27
May 4. Plymouth, Wis Apr. 10
May 7. Toledo, O Apr. 10
May 15. Newton, Kan Apr. 10

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Apr. 14. Timber Crib, etc., But-
alo, N. Y Apr. 3

Apr. 14. Channel Construction,
Waterbury, Conn Apr. 10

Apr. 14. Drainage Work, Osceola,
Ark Apr. 10

Apr. 15. Dredging, Buffalo, N. Y. Mar. 20
Adv. Mar. 20 to Apr. 10.

Apr. 15. Dredge, Lynn Haven,
Fla Apr. 3

Apr. 15. Dredging, Falmouth,
Mass Apr. 10

Apr. 20. Dredging, Hartford City,
Ind Mar. 27

Apr. 20. River Improvement, Tif-
fin. O. ..... Mar. 27
Adv. Apr. 3. 10.

Apr. 20. Seawall, Seattle, Wash.. Apr, S
Apr, 23. Flood Protection Work,

Indianapolis, Ind Mar. 20
Apr. 24. Dredging, Winter Haven,

Fla Apr. 10
Apr. 26. Valves, Etc., for Locks,

Panama Apr. 8
Adv. Apr. 3.

Apr. 26. Reconstructing Dam, Ma-
letta, O Apr. 1

Apr. 26. Drainage, St. Louis, Mo.. Apr. 10
Apr. 27. Steel Locks for Dam No.

29, Cincinnati, O -.Apr. 10
Adv. Apr. 10.

Apr. 27. Levee Work, Auguj^a,
Ga. Apr. 10

Bids See Eng.
Close. Record.
Apr. 29. Ditch, Bucyrus, O Apr. 10
Apr. 30. Irrigation Work, Brown-

ing, Mont Apr. 10
May 1. Drainage, New Bern,

N. C Apr. 10
May 3. Dredging. New Orleans,

La Apr. 3
Adv. .\pr. 3. 10.

.M.iv 10. Revetment and Dike,
Kansas City. Mo Apr. 10
(Two prop.) .adv. Apr. 10.

May 12, Irrigation, Saco, Mont... Apr. 10
Adv, Apr. 10.

PUBLIC BUILDINGS AND
SCHOOLS.

Apr. 12. Bath, N. Y Mar. 27
Adv. Mar. 27 to Apr. 10.

Apr. 13. Morrall, O Mar. 10
Apr. 13. Industry, N. Y Mar. 20

Adv. Mar. 20 and 27.
Apr. 13. Minneapolis, Minn Apr. 10
Apr. 13. Pittsburgh, Pa Apr. 10
Apr. 14. Lowell, O Mar. 27
Apr. 14. Dayton, O Mar. 27
Apr. 14. (ireystone Park, N. J Apr. 8
Apr. 14. Rldgeland, S. C Apr. 10
Apr. 11. Salem, Mass Air. 10
Apr. 15. ChlUlcothe, O Mar. 27
Apr. 15. Lakewood, O Mar. 27
Apr. 15. Omaha, Neb Mar. 17
Apr. 15. Lawrence, Neb Apr. 3

Apr. 15. Conyers, Ga Apr. 3

Apr. 16. Washington, D. C Apr. 10
Apr. 15. Crafton, Pa Apr. 10
Apr. 15. Darlington, S. C Apr. 10
Apr. 15. Troy, N. Y Apr. 10
Apr. 15. Wilton Junction, la Apr. 10
Apr. 16. Virden, 111 Apr. 10
Apr. 16. El Centro. Cal Apr. 10
Apr. 16. Ravenna, O Apr. 10
Apr. 17. Indian Head. Md Apr. 3
Apr. 17. Radio. Va Apr. 10
Apr. 19. Jacksonville, Fla Mar. 27
Apr. 19. Corpus Chrlstl, Tex Mar. 20
Apr. 19. Toledo. O Mar. 27
Apr. 19. Newark, N. J Apr. 3

Apr. 19. Wilmington. N. C Apr. 3

Apr. 19. Maynard, Mass Apr. 10
Apr. 20. Douglas, Wyo Mar. 27
Apr. 20. Alliance. O Mar. 27
Apr. 20. Portland, Me Mar. 20
Apr. 20. Gloucester, N. J Mar. 27

Adv. Mar. 27, Apr. 3.

Apr. 20. Waterloo, la Apr. 3

Apr. 20, Nashville, Tenn Apr. 10
Apr. 20. Lawrence, Mass Apr. 10
Apr. 20. Newark, N. J Apr. 10
Apr. 22. Vandalia, O Apr. 3
Apr. 22. McKeesport, Pa Apr. 3

Apr. 22. New York, N. Y Apr. 3

Apr. 22. Knoxville, Tenn Apr. 10
Apr. 23. Toledo, O Mar. 20
Apr. 24. Troy, O Apr. 3

Apr. 26. New York, N. Y Apr. 1
Adv. Apr. 3. 10.

Apr. 26. Lancaster, O Apr. 3

Apr. 26. Youngstown, O Apr. 10
Apr. 27. Grand Forks. N. D Apr. S
Apr. 27. Newark, N. J Apr. 10

Apr. 28. Ardmore, Okla Mar. 27
Apr. 29. Trenton, N. J Apr. 10
Apr. 30. Ft. Bliss, Tex. Adv.

Adv. Apr. 3, 10.

Apr. 30. Youngstown, O Apr. Id

Apr. 30. Oberlin, O Apr. 10
May 1. Apalachicola, Fla Apr. 10
May 4. Rushvllle, 111 Apr. 10
May 5. Walla Walla, Wash Apr. 10
May 6. Aberdeen, S. D Apr. 10
May 8. New Albany, Ind Apr. 10
May 12. Bryan, Tex Apr. 10
May 13. Park City, Utah Apr. 10
May 14. New Haven, Conn Apr. 10

May 17. Concord, N. H Apr. 10
Adv. Apr. 10.

Juno 1. Harrisburg, Pa Mar. 13

PRIVATE BUILDINGS.

Apr. 14. Blair. Wis Apr. 8

Apr. 15. Strum. Wis Apr. 3

Apr. 15. Milwaukee, Wis Apr. 8

Apr. 19. Louisville, Ky Apr. 3

Apr. 20. Milwaukee, Wis Apr. 10

Apr. 22. Clinton, Ind Apr. 3

Apr.
Apr.

Apr.

Apr.

Apr.

Apr.
Apr.

Apr.

Apr.

Apr.

Apr.

Apr.
Apr.
Apr.

Apr.

Apr.

MISCELLANEOUS.
13. Stone, New Orleans, La. Mar. 20.

13. Laundry BIdg. Equip-
ment, Sonyea, N. Y Apr. 8
Adv. Apr. 3. 10.

15. Swimming Pool, Holyoke,
Mass Apr. 10

16. Retaining Wall, Wllkes-
barre. Pa Apr. 10

16. Fence, etc.. New York,
N. Y Apr. 10

17. KIcvatPr.s Ne"D0rt. R 1. .\pr. 3

19. Cement for Dam Work,
Louisville, Ky Mar. 27

AcJv. War. 'il to Apr. 10.

19. Wood Guard Rail, Con-
necticut Apr. 10

20. El. Ry.. Sect. 2, Route 12,

Brooklyn. N. Y Mar. 27

Adv. Mar. 27, Apr. 8.

20. Electric Light Plant,
Pratt, Kan Apr. 8

Adv. Apr. 3.

20. Iron Castings. Brick,
Cement, Etc., Charles-
ton, S. C •^••;- -^P""- !

20. Hoist, Bremerton, Wash. Apr. 3

20. Cable, Washington, D. C. Apr. 3

26. Electric Light Plant,

Perth Amboy, N. J Apr. 10

Adv. Apr. 10.

27. Steel Stray Bolt Iron,

etc., Panama ........... Apr. 10

29. Boat, Wheeling, W. Va...Apr. 3

Adv. Apr. 3, 10.

kitemt marktd thus gtve tht namet of parties awarded contracts.



New Construction Activities
The New York Stock Exchange has held

the center of the financial stage this week
with strong indications of heavy buying on

the part of the public for the first time in

months. On April 9 more than a million and
a quarter shares changed hands; April 10

came near setting a Saturday record for the

volume of business done, and April 13 was an-

other million-share day. Such days have been

rare, especially in recent years. The last one

was the panic day of July 31 last. This trad-

ing has been marked by a steady and sus-

tained improvement of the leading securities.

It is encouraging to note that steel prices

are holding firm, and a second-half advance
is reported, in the face of the great falling

off of domestic orders and the present lack

of demand for steel for railroad and gen-
eral construction. Export orders have in-

creased to nearly half of the business being
booked, and still current orders show a steady
decline from the volume of the first quarter.
It is evident that either domestic business is

expected to improve, or that there is reason
to believe export business will reach unusual
proportions, since otherwise there would be
nothing on which to base the present expecta-
tion of a further advance in prices.

Buildings

A contract for a sixteen-story loft build-

ing has been awarded in New York City.

At Newark, N. J., a contract for erecting a
$300,000 theater has been let. Among the
contracts for school buildings noted are one
awarded at Fostoria, Ohio, for $138,000, and
another let at Duluth, Minn., at $118,000.
Bids are desired on a $250,000 school at Law-
rence, Mass., and on a $125,000 building at
Seattle. It is reported that high school build-
ings to be erected in Cincinnati will cost $750,-
OOa. Plans are being prepared for a $550,000
reinforced-concrete factory at Brooklyn. A
building for the Loomis Institute to cost $300,-
000 will be erected at Windsor, Conn. It is

reported that benzol plants to be erected at
Fairfield and Woodward, Ala., will cost $400,-
000 and $300,000 respectively.

Hridgon and Ilonds

Nine bridgei costing from $18,000 to $80,000
each have been authorised by ordinance at
Philndolphia. Bids era desired on two snuill

steel bridges near Moorehead, Minn., and bids
on constructing earth approaches to the Inter-
state Bridge at Portland, Ore., are deeired.
Contracts totaling $48,000 have been awarded
by the State of Connecticut on bids opened
March 22. The President of Queensboro, Now
York City* has opened bids on $77,000 worth
of paving. Paving work to cost $1.10,000 has
been contracted for at Cumberland, Md. On
the Pacific Coast, Vancouver, H. C, has
awarded contract for $175,000 worth of pav-
ing, and Los Angeles has contracted for work
which cost $152,000. Low bids opened April
5 on California State highway work totaled
more than $181,000, and two contracts already
awarded totaled $7.1,000. It is reported that
the Boston Transit Commission is about to let

contracts for paving work which will cost
$100,000. Bids are dcsirod on road work by the
three KansuH towns of Newton, Ncndoshn and
Salina. Press reports state that Montreal,
Quebec, will spend $1,300,000 for paving
streets this year and $800,000 for maca<lamlz-
ing. Bids are desired on paving work at
Knoxvillc, Tenn. Kan Bernardino, Cal., will

open bids on April 20 on nearly 8 milos of
concrete roads and on other rond work. No
fewer than six Hales of road bond issues ex-

ceeding $75,000 huvo been reported, f)no of
these issues, amounting to $500,000, has been
sold at Yuma, Ariz., while Vernon, Ala., has
sold bonds totaling $150,000, anrl Akron, Ohio,

and Alexandria, La., have sold $100,000 issues

each. Bradentown, Pla., has voted a $250,000
road bond issue, and Bristol, Tenn., u $100,000
issue.

Waterworks and Sewers

The city of Hartford, Conn,, is actively pre-

paring for construction on its new water sup-

ply, and the Governor of Connecticut has
signed a bill authorizing the city to assume a

debt of $2,000,000 for this purpose. The San
Francisco Board of Supervisors has nppro-

priateil iplH^.OOO for onrrylng out n construe

tlon pi'Dgrani at iletch Ilelchy. It Is reported

that the (\<d«r River basin of tho Seattle

water supply will require strengthening by a

$1,500,000 wing dam, as rccommendeti liy the

Seattle city engineer. A $117,000 sewer con-

tract has been awarded at Rochester, N. Y.

Port Chester, N. Y,, hns awarded three con-

tracts totoling $1011,001), I.OW bid on sewer

worlt in Brooklyn, N. Y., opened April 9, was
$274,000. An $85,000 sewer contrnrt hns been
awarded nt Maywood, III, Bids on $88,000

worth of sewer construction have been opened

at Butte, Mont. Bi<ls are desired on further

sewer work at Philadelphia. Press reports

state that Portland, Ore., will spend $240,000

for sewerage work, and the construction pru-

grnm of Montreal, Que., is said to include

$1)00,000 for sewer construction. The Mayor
of Boston, Mass., hns signed the City Coutietl

order providing for the Issue of $1,000,000 In

bonds for aewerage work.

Miecelloneous

A railroad contract amounting to 96,000,000

Is reported from Grants Pass, Ore. Bids
opened April 1) by the Public Service Commis-
sion for a New York subway section rnnKe<l

from $1,1)37,000 to $2,504,000. The Now York
Public Service flommlsslon for the First Uls-

trlct has ordered public hearings for April
23 on forms of contract for the five under-
ground sections of the Fourteenth Street-

F.astorn Rapid Transit Railroad. Bids will

be opened April 20 for flood protection work
at Indianapolis, Ind,, which will cost $018,000.

It is reported that the Great Northern Rail-

road will construct concrete snowsheds cost-

ing $250,000, near Tye, Wash. The U. H. Kn-
glneer Office nt Detroit, Mich,, will receive

April 8 bids for the eonstrucllon of the fourth

lock at Sault Sle, Marie, Mich, Bids are de-

sired April 27 on further levee work at

Augusta, Gn. It Is reported from f)nlnrlo that

the I)omlnlon Government has appropriated
$850,000 for harbor nrjd river IrnprovementH,

Kalamazoo, Mich., has voted n $((75,000 bond
Issue for the construction of a gas plant.

fr>

WATERWORKS.
lUms Arranoed GeographicaHy

*Bo(ton, Masi.—Contract awarded to
M. De 8l«to. Everett, for laying 20-ln,
water pipe In Harrison Ave., Perry,
Wanhlngton and Worcester 8t«., South
End. at $9,397.

-^^Mlddleboro, Ma**.—Contract awarded
Apr. « for a .lOO.OOO-gal. concrete tank,
supported on concrete tower, about 110 ft
from ground to iMttom of tank, from
glan» of a. A. Sampson^ 14 Beacon St.,
o«ton, to Henneblgne Constr. Co., New

1?^- J^ *23M0. Next 3 lowest bl<l»;
Heln Chimney Co., Chicaso, III., $23,985;
Slmpjon Bro«. Corp.. Boston, $29,M2;
Marshall Rogers Co.. Boston, $29,700.

Weatfleld, Mas*.—The Appropriation
Com. of Council haa recommended 200.-
MO.OOO gal. reserrolr. J, L. Hyde, Town
Engr.

Hartford. Conn.—This city la preparing
plan* for water piuiflcatton plant In con-
nection with lU Increased supply. Calet>
Mills, 8a vine, Ch. Engr.; ftobt. Spurr
Weston, 14 Beacon St., Boston. Onault-
Ing Engr.
The Oorremor has signed the bin which

5?9S'S«"^"»'^''>^ Water Board to issue
$z.eee,Me bonds for improTements.

Batavfa, N. Y.—Coondt ha« engaged
Cheater A Fleming, of Plttabnrgh, It, to
make a study of conditions at the mn-
ntefpal water worka and aubmit a report
reinnling lu needa. The report win em-
body anggeattona with r^^ence to a
water flitratlon plant and puiiiu lug ma-
chinery.

Broctofi, H. V.,—H- M, 7l«mmia«. Vll-
bg* Oik., write* bonds in OM gnn of
$26,044 were sold Apr. *, to be ooad for
conatrnctlon of water works,

<Mlbert«rllle, N. V.—Permtaalon to een-
Mraet am addtttoml water matter eyvumkM hgnjnaua \n the mate.OMHrra-

-tarrfman, N. V-—Knight * Boah. Mon
':. N. T., reported to hare CAmplefM

p*Ma for wmptr worka tor tke vraage:
ooac ofeoot eee^eee.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

New York, N. Y.—8ee "Mlsceltaneous,"

North Oatea, N. Y.—Bids desired until
Ar,r. 27 by Water Com rs.. North Gales

»t. (R. B. Wilson, Chmn., »15
.rinurance Bid.. Kochester), for
f'g system of water works, ad-

.!-.^i:t: in Engineering Record. H. C.
Kiftredge. Kutfr,, $U Oerman Insurance
I'.i'lff,, Rochejiter.

Plalnfleld, N, J,—Public Utllltr Cimn.
haa anprored application of Plalnneld
Water Co. to issue fxeo.OOO bonds, part tit

which to be spent for Improrenients and
extensfovMi,

•Barnesbero, Pa. — Cdotrart reported
awarded Apr. 1 by Boro. Cmnrit Utr con-
stroetlng a Me,Me-gal. oncrttts lined res-
ervoir and for the necessary pipe to con-
nect the MRie to present mains to Polo
C. Azzora, of Bamesboro. Ch*s. E.C. AMora, of Bam<
Hchlieher, Boro. Engr,

CoatMVINe. f*a<—Press repona etete
that City Coonen win soon sen fiff,««0
nonda tor eonstroetlon of water werfcs
on Bock Ron.

Oaflltzin, Po^—Otizena roced Apr. »
to issue $Mjee bonds to aeqtilre or con-
atroet w«t«r worlca.

HoMsM, Pa.—Plans being prepared by
Ralph Rbafenecker, frf North Wales, for
monielpal water work«, to coat $l*.m4.

Laneasje^ Pa,—Cltla^na voted Apr. «
to lasne ffStlMe bonds for new prmnp and
boilers, f, CSsrpciMer, City Eogr

Philadelphia, Pa.-~iii>e "Bewerage and
Hewage l>l*p08Bl,"

Readtna. Pa,—Rids desired Apr. 20 by
City Clerk for coristnjfrtlrig Alter unit on
Kritz's Inland. Millrnonf, Berks C>unty,
Pa., advertised in Knglneerlng Record.
.Iflcob M. McConnell, Hiipt, Dept, Bireels
and Pub. Improv.: Edmund B, ulrlch,
City Engr.
#K«n(lngton, Md.—Contract reported

Hwardftd f/> Cftnlrell Constr. Co,, of Phila-
delphia, I'ft,, for constructing water
works and sewer system, for which
|",0.W)0 liorids have been sold.

Mt, Ranler, Md.—Press reports state
that work win prolylMy soon commerMO
on Tonstrnctl'/n r/f water wr/rks and a
sewer sysfem. Fred K,. Weber, Mayor,
Washlneton, O, C—Rids desired until

Mar 4 by Rurestu Miipplle* and A««!onnts,
Navy Uf.vt., Wsslngt'/n, D. C., for follow-
ing «i)j>t''l«s. at various nary yards and
navnl «fa»1'<Tis: I'.rtxiklYf, N T„ Hehediile
Sir
dr
»2'-

llarieoo* C'<pper sexmless
Washlfijtoo tj, C,, (Mhediile
I neons ^.Ivaol^ed Iron pti

Norfolk, va., Hchttitile *!>»—M.iMO lb*.
'— admiraftr metal ttfbe*. (Mo

tvMng: Newport, R, J., ielied<
m; is etonNe utt^g

iMfo wnaa laviiig.

Itm.

and miseefja

Canton. C
fill, wri*'
to rehv
?>e imp*" * rr

varioos sizea, U H. QhUger, Kapt.
Wortrs,

sf. Clk. ot Ceo*'
' be MMIII
'ff«0U i»
.i^Of

oler

Clsvslsnd, 0.— tllds deslr«d wnlll Apr.
22 by A, 11, Cnllow, Cornr. i'orabnses and
HiippllBS, for steel work for 2 sliHfls for
Onlrnl Ave, lllver Tunnel, l»v. ut Water.

Oresnwioh, O.— Plsns being preunred for
(I n«w rfiservolr, pump, etc, K. If. tianttl,
'•Ity fJIk

Marlstta, O.—Rids will probably be r*^
celvert Iwlter part of Mny by .1. W. Frys,
(>lr, I'lib, Mervlee, for a 4,000,000 or
f>.'W0,O00-gal. reservoir,

^Aandusky. O,—Contrspt was awarded
Apr. i by Bd. I'liblln Hurvlfn Moirn /,
Molter, t»lr.) for furnishing iri'-to,.,.! •.nd
fo'islrucllng a '12-ln, Intake r i,.

Ing sintlon U> a point In dn' ,y
I'/.llll fl »,fr ol.(.r<, niflo a COfIt ; .....«e

' well In Pumping sia'
pipe frOffi sxwage

.-....;.
,

. ft f,',ir>* In Kftfrd'C^Ky
May; all dre'lKn.,-, /,,'U •,< i/, /,,i/«,n,

pipes and sni
nef«
Thii
est

t.i- .n,, ,,::., I I'.l/ifS,
... , J^_

; ."•*•
' If '/e-"' •- ' .'i,-.ng

Orest I."I' l..''lge
,<o. 111., $4r, <. ;'-.

Toledo, O.—BIda - 1 tintlt
Apr. 20 by A , W, Pob-
Mervtce, for fnmls)..,,^ ,i; .,<>,/ stopeu
MS* eorporstlon eoaks and $M gale
fafvsg,

*Fr«mont, MIeh.—Conlrsct for t-otf
striirfing water works reported awarded
to Traverse City Iron Co,, Traverse City,
St $ll,»(W,

•ehooleraft, M
lag* rrik , wrttee
Apr 21 tor
tt'nn pUns of I

•
r.,f iitf,i-rmt «,\iti\t\

A, FelJows, ru-
le win be opetted
m water jrerM,

Kewsfiee, III/—CMtaMM In weft tna ot
eltf bare p«UtlM»M CMmen i»r water
main •xtesMrtone; ««•( obiMJ lil.MMr

$IM04 b«n^
W'lfkn^lTom p]
rmtti
rttv

"^ Apr i t« '.

friicling WMttr

., tha Uon,«». n. H. Kmmmi^

iilttmt msrktd Urns ft" Hf nmmtt «/ fartt«$ aamt44 tnHrMU,
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.1 M V B-nllnwIne are 4 lowest bids opened Apr. « by President Boro.

Co.. D«a lIoIlM*. tl*.SM: Whyta * Son. York, $296,397. (a) (b) (c) (d)

SfSuu^'iSSt ^l!ir."tlX)* £•"& SEWERAGE AND SEWAGE ^3,..„ ^^^,,. ,„ ,,„„,, |75 50 $83 66 $83 oo »8|-50

Fhu« MliUMUKMa. Mlim.. «10.MO. Robt. DISPOSAL. ^'siS "in. ft. 126-in. sewer in tunnel 71-47 63.00 6b.0U b|.ou

P.K.,t^cur^ ,.,«^,„..,.c,<,..«M.va«,
JIil-.Jf:ltrn:S^ir.::::::::::::::::::::::::--::-:-

5:00 e.oo 5.00 oo

driSs^lSSSS po?/^«^'..:^-ss:4?jj^ai;^'^n;?o ii^n||o.^r|^^-::::::::::::";;;;;;;;;;;;;; ik is;gs ^sns ik
!^^^SLf?^?VSt^^L. wVtiJ ippropriate 130.000 for construction of a 3 manho es, C ass C 55 50 50 00 35 00 60.00

•^SSi' Si^'i^^'i::::?'"?^ "^r ^'t" to'':^^ZriJf"^^0^1oP%olV^c(iSi:o\ 1 rr'Sorc^'nSrctforatfi'S^P.c^ambeV.--^^^ 3.250.00 2,500.00 3,000 00

M tan* »»1.400 bonds for waterwork. Abbott and Maryland Village sewer in 200 M ft. b. ra. foundation planking. »}
"J

,

-"J Jj•rt*"**^ town of Andover, from plans of McCUn- ^^o M ft. b. m. sheeting and tracing. ...-..••• •••— •«!

H.vr^ Mo«t.-at, council conldeHn, took & Woodfall. ^•»«»
-i/^.-n'/rl^r °f.

T."" ^""'""f'.
.''°"^^

.01 -^ ,»J
"

g2.1,*t.on Of a n.w water supply sys- ^^Bo«o" MaM.-The Mayor ba,^8,«-d cu^r^^rete ^ass "B"
:::;;;;:::::::; ; L»g ?JS dl

of »?.'000.000 bonds for"^ sewerage works. 100 bbls Portland cedent ••;;;:::::;;:: 10.00 15.00 10.00 14.00

St. UMils. Mo.—E. E. Wall. Water Of this amount $400,000 Is to be expended 10 cu. yds. brick masonry.

SSiiJS.^'SSS^uS'^'S-. ^^-^ra? i^r'ea""'"
'" ""'"''' ^^"' '"^'" '^^""^

Hammondton N J -W R. Seely. City *A„ance. O.-Contract aw^d^^Apr. 6

SffnZ^^SSroi^Jo'ow'oOo'^i: Bo.tcn. M....-Blds desired until Apr. ci^'Tires^that^he' boJids .0 be 'ssu^d for construcUng sewers^ and pavem^em^on

bS^colS^^uS^SdSS lT-JSidj2.'?ta-
20^~ V K. Ro"rke Comr Pub Wks are to pay for sewer system already com- N Agh^ Ave..Jo ^* ^^^^ ^^^^^ ^^

WbSSo^hom Cbsl? of Itock? at a a»t for pipe sewers and drains in Hautevale pieted. grading, 44 cts.; 310 sq. yds. pav.ng con-

5<lbSJt (n3«S!5oor wv^Sk Sims at St., private land and Wiggin St.
*Ventnor City (P. O. Atlantic City), ^rete base, $1.75; 164 lin "..curb, o5 cts

BtaMB** Point and Baden, estimated cost p,,. oiver Mass.—The Com. on Finance n. J.—E. Steelman Royal. City Clk., u catch basins, each $25, 164 lin "J^"'"^
Mi.«M: and a new conduit cosUng about on Apr 2 agre" on sewer orders which writes contracts were awarded Apr 12 curb drain 20 cts.; 70 "",, '' Pf-7"|

AHcan... C... Ark.-Tb. Uunbe * .**dd??io-nal $65,000 for sewers.
^Tn?n^o% ^C^ff^ '

"'^"^ '" ^^ "^ "^"^''-
IL^eV',- =45^\^o\'^"cti*; 6^riiffV"/«

OMunarke U«ht * Watw Co. reported to FItchburg, Mass.—Contract awarded '"="' "<-•»
1^ gO ^.^^ to jl 50. 1530 Un. ft. 2-ring.

taT* pnrchaaed local water works system Apr. 7 bv Bd. Sewage Disposal Comrs. for
Indiana, Pa.—Bids reported desired 42-ln. brick. $3.25; 13 manholes, each »<!U,

ad cooipany proposes to Install an elec- constructing Sect. 7 of main intercepting „ j^^^ 3 ^ rpfj^g Pealer. Engr., for total, $15,745. Next 3 lowest bids: Pon-
trte Ught system and rebuild pumplnf sewer, covering a distance of about 3400 constructing 1 mile 8-in. and H mile age Eng. Co., Akron, »1 7.082, Central
pMuit: COM of work estimated at about ft., to Jos. Long & Co., Leominster, at

j.j , gowers. Ohio Contr. Co., Cleveland, l»'*foi,J °-

SMW. $12,099. Other bidders: F. A. Gammino, " "

"

Sheets Co., Pittsburgh, Pa., $18,539. J

Providence, R. I., $14,065; D'Onfro Bros., Philadelphia, Pa.—Bids desired until h. Hogan, Clk. Bd. Pub. Service.

Cf^r^':\nt.:^T^oS\^l'nn Leominster.^$15,688;Ra.phE.Bull,ntcb- Ap. 29 by M L Cook. Dh;^ Dept:
^^^^^^^ *^^'X^.ri,.°-^^r'r.K't ^'^!^f

SS'.-tiucltSn^Sf-wVrrS's-JrrSl-b'e'JS M.r.boro, M-- - City .s panning f„cbe<^"Xft
to p a^^/oC^^^^^^^^^^ cfe^^'d has\fd%»

^Spr'SIeSie^t^'-Sistr^'t" t^^^^ 'oTtSe" T^^^rr^'^^ 'inT
*''''' ""^^"

SSSn^^n^^ntri^g"«rd^^^"-- '^o^^'KT.BF''^-^'
^^'^'^'^

•ort. Westfleld, Mass.—Appropriation Com.
, .,

"^""^^ ^''°"' ""•O""-

r-—1» r^.^_rHM««.. v«t~i Anr « to of Council has recommended 7,700 lin. ft. Pittsburgh, Pa. — See "Paving and Cleveland, O.—Bids desired until Apr.

-s^u7'«i4S1!S--SSSrfr'to;iS^ucVS 8to24-ln.sewer. Roads."
H, Anr IL'nU ?o ^c^nst'?uc?"e';^e^rs"1=nn-\irnl

water works. Enlneer not yet selected. Albany, N, Y.-See "Paving and Roads." Reading Pa -Bids ^es -^ t^JJt",tt?m Tl'^'kt^ sT'&buJy' Run 'culvert

Marshal.. Ok.a.-Cty Council will soon
„t'^'r='c.t?- f'^oV-^o^nit'-fulti^i." or^^^neH? '^^-rZ^^^''"^^^ «^i^c"ott?ac7s^o^'• s^^^rs^'^arded by Bd.

call an election on Usulng $».000 bond, ^et
j^j^

"of '^sewers rnWasWngton Ave.. UnronnelF"lintDe^Dt Streets ^nd Pu"'. Pu* SerWce on bids opened Mar. 25 as
tot construction of municipal water works ?.„ ' p-pG f» to Lexington Ave., to re- McConnell. faupt. "ept. tareeis aim juo.

.. Renaugh Constr. Co., for Dug-

Sf.U'^^E "'"y "''A""-r^iri^''W,V plicerhebo'^sewe';^tobe°V36in.'reln- Improv.; Edmund B. Ulrich, City Engr. ^o^'ows^.^^^n
J^^^ »"-9»='^ *°

,n''o'"M

rSik^?n^e^,l|a"f.on^s°-d?a^n°S;fs^i'n^d Forced concrete pipe.
orirn^a^e p^^l'ldCfglS^an-'liu'l^of SfoT«0 S-|^l?550.'°^

«^"^^ °" ^''*^'^'°° "^^

spoC-catlons anTsuper^lse construction. ^ Brooklyn. ^N^Y.-B.ds ^-^oes^^erV^ gJ»SJPe't'"imVovements, sewer ex- %^^;'^^';^^^ ,„,._^,ty Council consider

AbM^ecn. Wash.—It U reported this furnish material and construct sewers In tension, eic.
^^^ construction of a main sewer in tne

cJty will seek to secure water and power e. 32d E. 27th and 55th Sts. and sewer slippery Rock, Pa.—Engineer S. J. Tay- gpy Run Dlst.
rt^U on Wynooche River and form a basins 'at Albany Ave. and at Ocean Ave. ]or, of Slippery Rock, writes that nothing niti^ona voted to is-
Wynoocbee Water Dlst. with a view to Engineer's preliminary estimate $7,748. definite will be done for a few weeks ^'""aba, Mich.—l^ltizen^^
buildins there a gravity water system. The Public Service Comn. for the First toward constructing sewage disposal plant sue $80,000 bonds lor sewer sysien..

Dlst., New York, has asked Bd. of Estl- at Slippery Rock State Normal School. *Mayvi/ood III.—Contract awarded Apr.

Ephrata, Wash.—The water system 1^ mate and Apportionment for an extra ap-
, , ., „„hi 1 bv Bd Local Improv. tor 2V4 miles con-

reported to hSTe been sold to F. P. propriation of $18 270 to build an off-line wilkesbarre. Pa-—Bids desired until ^^f ^^^ ^itr. tile pipe outlet sewer and
Grover for 120,000, and the owner plans sewer from Flatbush Ave.

,
under 7th May 25 by Vred. H. Gates. City Clerk, for ^l^^t 5^4 miles of 12 and 15-in. lateral

extensions and ImprovemenU. Ave.. Park PI., 6th Ave., Sterling PI. and constructing brick, segment block and ^"""'
{% Tonkawa Constr. Co.. Kansas

Butler St. to a connection witli inverted terra cof.a pipe sewers, advertised in p.tv jiio at about $85,000. Robt. E.

E»,r.tt, W.«..-Bums * McDonnell, of siphon at 44th Ave. and Butler .St.

f"«rirrl".^, S^S'.hTmnrov^R K ''Finch Wniiams," Engr., 118 N. La Salle St..

Kaoau City, Mo., have completed an. Buffalo, N. Y.—Following are lowest SV.P^-if'^r
Improv. B. K.. J<incn,

Chicago.
prswinted 10 Council report on water bids opened by Bd. Pub. Wks. Apr. 3 for "-"y J^ngr.

cu.hovnan Wis—Sewers for northwest
works of city; they value the present gewers: Trunk sewer from Swan and Baltimore, Md.—Ezra B. Whitman, Con- „.,'i, °, 5,P,v will be laid as soon as neces-
water works at I1.691.633 and estlmat.- Hamburg Sts. to Seneca, and HydrauIc suiting Engr.. City Water Bd., in a report P^"

?ind condemnation is secured. C. U.
eo«t of connecting the Sultan River sup- gt.; Jos. F. Stabell Co., at $110,639; Fill- to the Countv Comrs., estimates cost at II^TZ^ ?.T,v Pnlr^ with present system at $585,000, or n,ore Ave. sewer, from north of Delavan $200,000 to construct a sewer system for oo'ey, i.uy c-usi.

sritb an auzlliary supply from Miners Ave. to Kensington Ave., Fahning-Oeary Arlington and vicinity. Grlnnell, la.—Bids were opened Mar. 31

Crsek at $«2J,170. Constr. Co.. $22,249; also same company, for construction of 69.000 ft. of 8 to 24-ln.

at $4 994, for sewer at Calais St. Baltimore, Md.—Bids reported desired '"nitary sewers, sedimentation tank, fll-

Klrkland, Wash.—J. 8. Courtrigbt, City
at '••»="• '"r »« r v-

, „,_, until Apr. 21 by Sewerage Comn. (C. W. ?p"' and sludge beds in 3 sections, as fol-

Ok.. writes bids are desired Apr. 19 for Great Neck Station, L. 1., N. Y.—Bids Hendrlck. Ch. Engr.) for lateral sewers f™, ,i-neineers Iowa Eng. Co., Clinton):
U,0«5 ft. 8-ln. wood pipe, a tank and desired Anr. 30 by Sewer Comn. (John B. and house connections in Dlst. 37- A, in- '"XiUaln sewers'- Wm. F. Riley. St. Louis,
a pump: total cost $14,000. Engineers, Gilllar, Chmn.) for constructing about 12 eluding 31,320 tt. 8 in. to 24 in. sewer and «,]? ju 042 (awarded contract); Inter-
Rertzc. Storey * Duffy. .Northern Bank miles o' 8 to 24-ln. vitr. pipe sewers, ap- i2,700 ft. house connections. Mni'intaln Bridge & Constr. Co., Tecum-
Bldc-. Seattle. purtenances and 2 pumping stations, c.-l. S^ih Neh $36 913- J. W. Turner Improv.

force mains and disposal works, sedl- Kensington, Md.—See "Water Works." ="^"'
f.^"' Moines $39 345; Henry Rees.

••attie. Wash.—A. H. Dimock. City mentation tanks, etc.. advertised in En- ..w„t„,. w„,.v<. • On'i'ncv III $39 624
Engr.. will recommend to City Council gineering Record. Carl H. Watson. De- Mt. Ranler, Md.—See Water Works.

Q"^^<iy'n|.\;- Jr lateral sewers: Wra. F.
eonstructlon of a 1700-fu reinforced con- signing and Supervising Engr. Washington, D. C—Bids desired until Riiey St Louis, Mo.. $31,009 (awarded

SS? ^."* <>»•»»'<">« north bank of
Huntlnoton L. I., N. Y.—Plans and Apr. 19 by Comrs. D. C. (Oliver P. New- contract): Thos. Gary & Sons, Clinton,

S?"" 5''*'i'-.*'*",* JJL'''**^.' '*"?d '" SDeclficatfons for proposed sewer system man, Chmn.) to furnish and deliver com- $32,942; Arthur A. Dobson Co, Lincoln,

'SS"S^l'tY^OM '^^'^ •*'*" ^"^ and'"2^ag2 treatment works havf been plete and ready for erection a vertical ^eb., $33,360; H. J. Cathroe Co., Omaha.
eost about (l.MW.ooo. anoroved bv State Dent of Health and cross-compound condensing engine for Neb.. $34,396. ,

, . t -nrPtans •pProved by Bd. Pub Wks. for ^^{"^^reAdytor d^str bution to pros- use in connection with generating plant, ^toutlet sewer and disposal plant: J W
TS^t rSoS, ?nd on sih Av^- w' to SS Tectlve bWders after Apr 15, bids to be Sewerage Pumping Station. Turner Improv. Co., ^es Glomes $35 956

fySL*"''"'"' "" O" * *• **-tocost rwelved Hbout 3 weeks later Engineer. (awarded contract) Ward & weignton,
»«.0O0. aS \v Fuller l7oB^ay New York Augusta, Ga.-Two lowest bids opened sioux City, $38,739; Dearborn Constr. Co.,

... ^ ^ ^. ,. .... ..,.
Hway.. isew norK.

^^ j-fealth Com. of Council for 900 ft. of Waterloo. $39,698; Wm. Horrabin, Iowa
Spokane. Wash.—This city will Install .^Port Chester, N. Y.—Contracts for brick sewer, 7 ft. diam., and 1200 ft. of City, $40,626. .M ftre hydrants, under supervision of the gewer work (bids opened by Village Trus- brick sewer. 6^4 ft. diam., on alley be-

, ,, ,
.. „ . „.^, rfo.irpd bvWaterDwt., at a cost of $I3 0fjO Anew tees Apr. 5) awarded as follows: Engl- tween Chestnut and Forest Sts.. a con- Jew*''

•'""^*'°'^„J,n7^?k until Mav 3"•^ '•«ij!° '^'"in.'" 'be Improve- ^eer, X. 8. Odell. Chemical Bldg., Port tlnuatlon of the Camille St. seWer: Mc- M. J. Seyerson. Town Clk., until May i

m«nt Morton MacCartney. City tngr.. Chester.) , Kenzle Constr. Co.. Augusta. $19,650, and 'o'' .'^onptructing sanitary sewers, dW
is preparing the plans. Constructing Intercepting, connecUng r O Brown & Son, Augusta, $24,665. Posal plant, outlet sewers ana laierai

_ — „ , i _ w.j a"d outlet sewers, awarded to Wm. J. sewers.
Eugene, Ore.—Following are lowest bias Mertz. Port Chester, as follows: 2500 ft. La Fayette, Ga.—Bids desired until Apr. ut Avr la —Plans being prepared by

%! construction of reservoir opened by jj.in vltr. sewer pipe. 10 ft. deep, $6.60; 19 by D. W. Herndon. .\iayor. for material nj t Arolier & Co.. Kansas City. Mo..
°°^. '• J^1[t„;...i^tV^^A^,f,iL; .1^. '"SO 't, 27-ln., 10 ft. deep, $5.10; 260 ft. and constructing sewerage system, in- for the i.roposed sewer system.
grwJlng. back nil supply and outlet pipes j^.j^ 9 ff deep. $3.22: 1070 ft. 12-ln. 9 ft. eluding 4100 ft. 10-in. and 27,000 ft. 8-ln.

'

and yW ": «i'";«>"f•»« ^™'"
J-'"" deep. $1.15: 1220 ft. 6-ln. 9 ft. deep, $2.40; terra cotta pipe, 12 10 x 6-in. and 994 *Po8tvllle, la.—Contract for sewer sys-

Tbe Mohawk Wood Yard f *;"»*"*• 4000 cu. yds. rock excav.. $2.75: 40 man- 8 x 6-ln. Y branches, 196 bbls. cement, tem and disposal plant from plans of

J*-^'?L '°>i *ISJLi?' J^.T^ !,.•„ M i-
boles. 9 to 1« ft. deep, ea. $66; 1000 ft. 75,000 hard burned brick, 23 single Hush- Aetna Eng. Bureau. Chic.igo^

l" •oi'"
JS!rJ."'L *i/ iV^ia^.^ "ffftfK. ^ ir^r^Ji, **•'" <^-'- »«*«' P'PO- *^' total $47,216. tank siphons, 2 double flush-tank siphons, been awarded to M. Tschirgi & Soris.

P°f.^°»: oL^r^^'J™,' S FSLEnrt *L.rivlng tunnel, etc., awarded to Daly etc. J B. McCrary Co., Engrs., 3d Natl. Cedar Rapids, at following bid: 14,8o0 Un
ogi^te, Andrew * Har^, of PortUnrt ^ Merritt. Port Chester, $22,690. Bank Bldg.. Atlanta. ' " ' ft. 8-in. vitr. tile pipe sewer 8.5 ft deep,
^[.••O- C. W OeUer. Becy. and Acting Constructing pump house and sedl- including excav. and backfill, all bi-

""Pt- Water works. mentation tanks, awarded to Suburban Macon, Ga.—Ivocal press reports state luminous joints, house slants and spe-

, , „ ... Bng. Co., 18 W. 38th St., New York, bids are desired by City Clerk for the pro- cials, .';7.5 cts.; 1560 Un. ft. 10-in 65 cts..

San Diego, Cal.—Bids desired until May $39,700. posed sewer In West Vlneviile, to cost 6880 lin. ft. 12-in., 71 cts.; (5 brick man-
15 at the Bureau Yards and Docks, Navy ^a^t,.,:, m v _^«„.,.=„. ,.„«,.„,i about $15,000. holes, including c.i. cover, ea, $25; sew-

Dept.. Washington. D. C. (H. R. Stan- *''?*=5*1**
-.k •oJT?^"?'™?' reported <»" ">^

dispo.sal plant: 3620 cu. yds. excav..

ford Ch ). for sewer and water systems awarded by the Bd. Contract and Sup- Tampa, Fla.—Election wlU soon be BOcts.; 16 cu. vds. plain concrete. $.:

at Naval Radio Station, San Diego, ac- P'^'
^l"':

' ,'ot>**al" and Front Sts. sewers held to vote on Issuing $250,000 bonds for ,44 cu yds. reinforced concrete, $12.60:

cording to Spec. 2151.
{I'nTlll

RIpton, of Rochester, at additional sewer work. 2200 ou. yds. filter s,ind. $2.40; 97_cu. yds.

• 8.« Fr.nel.co, C.l.-Th. Board ojGUy Yortcvllle,^ N. Y.-Bid. desired until pasL^d^'brn 'pToTdi^g'foV' co^i?rucUo%^^^ ^^iPr^'^^FtidStis""
Supen.-l«)rs has appropriated »1«I.»« for Apr. 30 by Bd Vi lage Trus. (R. W. Bry- Jewer system, paved streeU and erection " 12-ln for undeidrains. *',t^

"j^goo
carrvtng out a construrtion program at son. Clk.) to furnish material and extend of cltv hall Joints, including T specials, bui is.. i°v^

Hetch Retchy. to Include clearing reser- sewer system, requiring approximately " " " lin. ft. 6-in.. Id cts.; 2 'S:'"- o-i_ aiier

voir $40,000: diversion tunnel, $4«,000; 6734 lin. ft. 12 and 8-in. vitr. pipe sewer. Park City. Tenn.—City Council consid- natlng siphons, ea.. $160, I •==>•, |?,„^^,
dlvem.on dam. $10,500: completion of etc. W. O. Stone & Son, Engrs., Mann ering Issue of $25,000 bonds for sewers, galv. iron corrugated ''oonng. »i».

Contract No. 1. $29,444. etc. Bldg.. Utlca. schools and street improvements. cost, including valves, etc.. io.asi.

iritemf marked thus give the names of partiet awariled contracts.
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Tripoli, la.—Bids reported desired until
Apr. 30 by H. W. Bockhaus, City Clk., to
construct sewer svstem. Probable cost

{35,000.

St. Paul, Minn.—The State Senate
Finance Com. has appropriated $30,000
for state aid to the sewer system which
win drain North Hamline and the State
Fair Grounds.

Dunbar, Neb.—See "Water Works."

Belgrade, Mont.—J. V. Kenyon, Town
Clk., writes that it Is not proposed to
install sewer system for about 2 years.

Butte, Mont.—Following reported to be
lowest bids opened by City Council for
constructing sewers on the flats: Robt.
Metcalf, Butte, $88,467; Phil Dunn & Co.,
Calgary, Alta., $93,963; Jas. Kennedy
Constr. Co., Portland, Ore., $95,973; R, M.
Bardsen & Co., Butte, $105,459.

Butte, Mont.—Four lowest bids opened
by City Council for constructing sewer
on flat south of Silver Bow Creek: Robt.
Metcalf, $88,467; Phil Dunn. $93,963; Jas.
Kennedy, $95,973, and R. M. Bardsen,
$106,459.

Brunswick, Mo.—Bids desired until
Apr. 22 by L. E. Merrill, City Clk., to
furnish material and construct sewers
and appurtenances in Sewer DIst. No. 1.

Tuttle-Ayers-Woodward Eng. Co., Engrs.,
Orear-Leslle Bldg., Kansas City, Mo.

Paragould, Ark. — City Council has
passed ordinance creating an improve-
ment district for the purpose of installing
a sewer system, to cost about $25,000.

Dallas, Tex.—Local press reports state
that bids are desired by R. R. Nelms, City
Comr., for another unit for sewage dis-
posal plant at Oak Cliff on the Cedar
Creek Interceptor and overflow sewer;
oost about $16,000.

Chehalls, Wash.—City Council reported
considering construction of a concrete
sewer in southern section of city, to cost
approximately $60,000.

y^Enumclaw, Wash.—Contracts reported
awarded to Denny Renton Clay & Coal
Co., Hoge Bldg., Seattle, for sewer pipe
and to Pacific Sewer & Watermain
Constr. Co., Tacoma, for ditch work in
connection with sewer system; cost about
$25,000.

Spokane, Wash. — Two lowest bids
opened Apr. 8 for constructing sewers
Contract No. 1, as follows: W. J. Hoy &
Co., St. Paul. $25,500, and P. L. Langan,
Spokane, $28,064. F. K. McBroom. Comn.
Pub. Wks.

Spokane, Wash.—City Council has been
petitioned for sewers in alleys between
Pairview and Frederick Aves. Estimated
cost $12,000.

Klamath Falls, Ore.—City Engineer
completed plans for sewers to cover dis-
trict below Oak St. and east of 6th St.,
to include septic tank and other Im-
provements; cost approximately $140,-
000.

Portland, Ore.—City Eng. Dept. report-
ed preparing plans for sewers, estimated
to cost $28,000. A. L. Barbur, City Aud.

Portland, Ore. — Local press reports
state the estimate for sewer construction
for the year made by Municipal Sewer
Engineer Sharp is $240,000, including
«0.000 ft. of pipe, ranging from 8 to 24-ln.
diam. and some larger pipe.

'^Huntington Beach, Cal.—Contract
awarded Mar. 29 for constructing outfall
portion of sewer system and septic tank
to Helland Constr. Co., San Diego, at
$11,900. Next 3 lowest bids: Bert Nohle,
Huntington Beach. $11,920; S. M. Kerns,
Venice, $13,782; California Ornamental
Bk. Co., Los Angeles, $17,777. Chas. R.
Nutt. City Clk.

San Diego, Cal.—See "Water Works."

Mesa. Ariz.—Town Council reported on
Apr. 8 accepted plans of John Sandberg
& Co.. for sewer system. Harry L.
Hancock, City Engr.

A^Phoenlx, Ariz. — Contract awarded
Mar. 29 for constructing sewer system for
Phoenix Indian School and Sanatorium,
to Thoa. M. Forson, of Kansas City,
Kan., at $22,347.

•Salt Lake City, Utah.—Contract re-
ported awarded by City Comn. Apr. 8 to
Ryberg Rros.. for sewer extension No.
260. at $10,0.'i9.

American Falls, Idaho.—Bids reported
desired until May 7 by O. F. Crowley,
Village Cik.. to construct sanitary sewers
In Local Sewerage Improvement Dlst.
No. 1. Village of American Falls, requir-
ing approximately 18,900 ft. 12 and 8-in.
vitr. pipe, 3000 ft. %-ln. w. i. pipe, 18
concrete manholes. 30 concrete flusii

tanks.

Montreal, Que.—A press report states
that this city will spend this year $900,000
for sewers.

BRIDGES.
Items Arranged Geographically

St. Johnsbury, Vt.—Bridge is to be con-
structed here by .State, city and Boston &
Maine R. R. Co.; cost $32,000.

Brookllne, Mass.—At a recent town
meeling $13,000 was appropriated for new
hrld»rf(< fivpr railroad tracks at Asplnwall
A V*.,

•Lawrence, Massr.—Contracts awarded
by Bridge Comrs. for supplies for Central
Bridge to John J. Evans, Lawrence;
Screened sand, 69 ots. ; gravel, $1.09;
crushed stone, $1.45; price given per cu.
yd.

Northampton, Mass.—Bids desired until
May 4 by County Comrs., Northampton
(Frank A. Brooks, Chmn.), for recon-
structing 2 piers and repairing super-
structure of bridge across Connecticut
River between Northampton and Hadley.
J. R. Worcester, Engrs., 79 Milk St.,
Boston.

Canton, N. Y.—Bids desired until May 5

by H. M. Barber, Town Clk., at Canton,
to construct a concrete-steel arch bridge
over the Grasse River, Village of Canton,
advertised In Engineering Record. Con-
crete-Steel Eng. Co., Engrs., Park Row
Bldg., New York, N. T.

Coblesklll, N. Y.—Bids desired until
May 3 by Lorenzo J. Gordon, Town Supt.
Highways, for constructing a bridge over
Cobleskill Creek, advertised in Engineer-
ing Record. Ogden Eldredge, Town Clk.

•Troy, N. Y.—Contract awarded Apr.
6 by Bd. Contract & Supply (John J. Mc-
Laughlin, Secy.) for furnishing material
and constructing an ornamental ap-
proach at Peoples Ave. and 12th St. to
Nial Bros. Constr. Co., Troy, at $6,252.
Work includes 1200 cu. yds. earth and
rock excav., 180 cu. yds. Urst-class con-
crete, 1900 sq. ft. concrete sidewalk, 2000
lbs. twisted iron reinforcements, 4 orna-
mental bronze standards, etc.

Walklll, N. Y.—Town of Shawangunk
voted Apr. 6 for a bond issue to construct
a concrete-steel bridge over Wallkill
River at Wallkill; cost about $30,000.
Plans and specifications are being pre-
pared by Concrete Steel Eng. Co.. Park
Row Bldg., New York, and bids will be
asked for shortly. The bridge will have
3 spans.

•Somervllle, N. J.—Contracts awarded
bids opened Apr. 2 for constructing E
bridges as follows: Blackwell's Mills
Bridge, to F. W. Schwiers, Jr., Co., 90
West St., New York, $5,155; Clift St.
bridge, to Whittaker & DIehl, Harrisburg,
Pa., $6,578; Robert Kay Bridge, to Hoff-
man Constr. Co., Bernardsvllle, $1,184;
Pogglo Bridge to M. W. King, Far Hills,
$743, and Thread Mills Bridge, to Wm. R.
Moore, Bedmlnster. at $1,263. Wm. S.
Kershaw, Clk. Bd. Chosen Freeholders.

Gettysburg, Pa.—Bids reported desired
until Apr. 27 by County Comrs. (Geo. W.
Baker, Clk.). Gettysburg, to construct re-
inforced concrete arch bridge over Beaver
Creek, on road leading from East Berlin
to Spring Grove, between Adams and
Young counties.

McKees Rocks, Pa.—County Comrs. at
Pittsburgh forwarded to War Dept. at
Washington, D. C, plans providing for a
1100- ft. span bridge over Ohio River at
McKees Rocks.

Media, .Pa.—Bids desired until May 3
by O. L. Davis, Co. Compt., Media, for
constructing bridge on Baltimore Pike,
over Ridley Creek, between Middletown
and Upper Providence Townships, adver-
tised in Engineering Record.Engineering Record.

Philadelphia, Pa. — Following bridges
have been authorized by ordinance. Bids
will be invited in near future. Those de-
siring notification when plans and speci-
fications are ready should address Chief
Engineer. Bureau of Surveys, Philadel-
phia (Jonathan Jones, Asst. Engr. of
Brideres):

Fifth .St., over North Pennsylvania R.R.,
70 ft. wide, over 4 tracks. Skew. Steel
floor, concrete substructure and encase-
ment. Outside cost $70,000.
Diamond St., over Connecting Ry., 60

ft. wide, over 6 tracks. Skew. Steel
floor, concrete substructure and encase-
ment. Outside cost $75,000.
Cambria and "A" Sts., over Richmond

Br. P. & R. Ry., 52 ft. wide, over 13
tracks. Skew. Steel floor, concrete sub-
structure and encasement. Outside cost
$62,000.
3d St., under Phila & Newtown, Conn.,

R.R., 2 tracks over 50 ft. street. Steel
superstructure. Concrete abutments. Out-
side cost $32,000.
Holme Ave., over Pennypack Creek.

Plain concrete arches. 2 50-ft. spans, 1
80-ft. span. Reinforced concrete wing
walls. Outside cost $80,000.

58th St., over Baltimore Central R.R.
Reinforced concrete arch. 60-ft. span, 30-
ft. wide. Ornamental balustrade. Out-
side cost $18,000.
Fisher Ave., under North Penna. R.R.

2 tracks over 60 ft. street. Steel super-
structure. Concrete abutments. Out-
side cost, $32,000.
Whitby Ave. over Baltimore Central

R.U.. 80 ft. wide, over 4 tracks. Steel
floor, concrete substructure and encase-
ment. Oiitslde cost $42,000.
Sherwood Ave., over Indian Run. Con-

crete arch. 20-ft, span, 56-ft. wide. Orna-
mental railings. Outside cost $30,000.

Bids desired Apr. 29 by M. I>. Cooke.
Dir. Dept. I'ub. Wks., for Schedule F,
bridge on line of 58th St. over Philadel-
phia & Central R.R., advertised In Elngi-
neering Record.

Reading, Pa.—Bids desired until Apr. 26
by D. K. Iloch, Co. Controller, to con-
struct a reinforced concrete bridge across
Willow Creek. Richmond Township, to be
known as Fleetwood Bridge.
•Contract awarded .Apr. 13 for con-

structing bridge over Hav Creek at
White Bear to L. H. Focht * Son. Read-
ing, at $2,998. I). K. Hocli. Co. Controller.

Suffolk, Va.—Bids reported desired un-
til Apr. 22 by Clerk of Circuit Court, for
constructing a bridge over Nanseraond
River, about Vt, mile from Suffolk; con-
sisting of 104 ft. 8 in. draw span and two
19 ft. approaches.

Hamlin, W. Va.—Bids desired until May
3 by County Court, Hamlin, for steel
highway bridge at Town of Ranger, over
Guyandotte River, consisting of an 82-
ft. span, a 192-ft. span and a 42-ft. span,
with 16-ft. roadway. Oliver & Maupln,
Engrs., Huntington.

•West Virginia.—Contracts have been
awarded to the Virginia Bridge & Iron
Co., Roanoke. Va., as follows: For a steel
viaduct at Wirth, 680 ft. long, 162 ft.

high, 340 tons of steel for United Poca-
hontas Coal Co., and steel viaduct at Elk-
horn, 630 ft. long, 100 ft. high, 267 tons
steel, for Crozer Coal & Coke Co.

Jasper, Ala.—Bids desired May 10 by
Chas. M. Sartain, Judge of Probate and
Chmn. Co. Comrs., for building 4 steel
bridges—one over Black Warrior River
near Cordova, one over Slpsey River, one
over Mulberry River and one over Town
Creek.

Natchitoches, La.—Bids reported de-
sired until May 3 by G. H. Pierson, Pres.
Police Jury, to construct steel bridge over
Cane River about 9 miles below Natchi-
toches.

Clinton, Tenn.—Lowest bid opened by
Anderson County Court, Mar. 25, for con-
structing 3 steel bridges, one at Clinton,
one at Moore's Ferry and another at
Edgemoore submitted by Vincennes
Bridge Co., Vincennes, at $50,700.

Akron, O.—C. L. Bower, Co. Clk., writes
bids are desired Apr. 28 for constructing
2 steel bridges, 75 x 78 ft.; one In Coven-
try Township, to cost $3,473, and other in
Boston Township, to cost $4,812. E. W.
Paul, Co. Engr.

Dayton, O.—Bids desired until May 7

by County Comrs., Dayton (W. H. Aszling,
Secy.), to furnish material and construct
a steel bridge superstructure and concrete
substructure to replace Bridge No. 64,

Mad River Township, over Mad River,
about % mile northwest of Harshman,
destroyed by flood of Mar. 25, 1913. Bridge
shall have 2 spans, 108 ft. each, c. to c,
roadway 18 ft., creosoted plank and
block floor; also steel bridge superstruc-
ture and concrete substructure to replace
Bridge No. 74, Wayne Township, over
Great Miami River at Johnston's Station,
destroved by flood of Mar. 25. 1913. Bridge
shall have 2 spans of 140 ft. each, c. to c,
18-ft. roadway, creosoted plank and block
floor.

Fremont, O.—Bids reported desired
until Apr. 30 by County Comrs. to con-
struct the Tyndall Bridge over Sandusky
River, in Ballville Township. It will be
of steel, 2 spans. W. F. Schepflin, Co.
Surveyor.

Struthers, O.—Co. Comrs. at Youne"-
town voted to construct concrete bridge
over Yellow Creek; cost about $7,500.

Toledo, O.—Bids desired until Apr. 30 by
County Comrs. to furnish material and con-
struct bridge work as follows: New abut-
ments and repair of bridge in Corduroy
Rd., Oregon Township; 3 culverts—one on
County Rd. No. 332, Springfield Township;
one on Monoclova stone road., Monoclova
Township, and one on Road No. 63. (Creek
Rd.), Springfield Township; repair to
abutments and bridge on Bway. over
Mill Race, Naumee; new floor for bridge
on Road No. 86. Adams Township; new
abutments and bridge on Raab Rd. No.
165, Spencer Township; new abutments
and floor for bridge on Angling Rd.,
Washington Township; new south abut-
ment to bridge on Kingsbury St. over
Miami and Erie Canal. Maumee Village.
Chas. J. Sanzenbacher, Co. Aud.

Warren, O. — About $18,000 bridge
bonds have been sold by County Commis-
sioners.

Jackson, Mich.—C. E. Chappell, City
Engr., writes no contract was let on bids
opened Apr. 6 for constructing steel or
concrete bridge over Grand River at Me-
chanic St. New bids will be received.

• Illinois. — Contract for constructing
Countv Line Bridge, Empire and Rut-
ledge Townships, McLean and De Witt
Counties, awarded Apr. 11 by State
Highwav Dept., Springfield, to Rock
River Bridge Co.. Oregon, 111., at $3,999.

Green Bay, Wis.—Citizens voted Apr, 6

to construct bridge over Bast River at
Main St., from plans of Strauss Bascule
Bridge Co., of Chicago, 111. Aug. Brauns,
City Engr.

Racine, Wis.—Lowest bid opened Apr.
9 for building culverts on Corliss Road
submitted bv C. P. Morran, of Wau-
kegan. 111., at $10,100. Jos. J. Patrick,
County Clk.

Sheboygan, Wis.—Plans for a viaduct
over the C. & N. W. Ry. tracks, several
spans, totaling 509 ft., have been pre-
sented to Common Council: estimated
cost $40,000. C. U. Boley. City Engr.

Ft. Dodge, la.—County Auditor will re-
ceive bids for bridges; estimated cost
$27,600.

LeMars, la.—Bids reported desired
until Apr. 20 by J. H. Hayes, Co. Aud.,
for constructing 3 steel truss bridges, an
I-beam bridge, 5 concrete bridges and a
concrete girder bridge; also 34 concrete
culverts.

Marshalltown, la. — Bids desired by
County Bd. Supervisors until Apr. 26 to
construct 26 bridges and culverts, from
plans of W. W. Moorhouse, Co. Engr.;
total cost about $19,521.

Oskaloosa, la. — Comrs. of Mahasha
County at Oskaloosa are about to let con-
tract for a concrete bridge, to cost $25,000.

Austin, Minn.—Bids reported desired
until Apr. 29 by O. J. Simmons, Co. Aud.,
for constructing 14 reinforced concrete
bridges. A. C. White, Engr., Austin.

BemldJI, Minn.—See "Paving and
Roads."

Moorhed, Minn.—Bids desired Apr. 27 by
A. O. Houglura, Co. Aud., for building
state bridge No. 1633. in Town of Glyn-
don, superstructure, one 100-ft. P. C. truss
span and two 30-ft. beam spans, rein-
forced concrete floor; also state bridge
No. 1657, Town of Highland Grove, super-
structure, one 60-ft. span, 18-ft. roadway
and reinforced concrete floor.

Red Wing, Minn.—Bids reported desired
until Apr. 21 b^ C. H. Meyer, Co. Aud.,
for constructing State bridges, including
Nos. 1284, 30 ft. beam span; 1324, 90 ft
steel truss span; 1665, 30 ft. reinforced
concrete slab span; 1673, 15 ft. span; 1674,

30 ft. beam span; 1679, two 30 ft. beam
spans; 1708, two 30 ft. beam spans; 1713,

20 ft. beam span; 1143, 70 ft. steel truss
span; all reinforced concrete abutments
except the last.

Galveston, Tex.—It is proposed to con-
struct a bridge over Clear River. Jointly
by Galveston and Harris Counties, with
pile approaches and a 55-ft. draw or lift

bridge for boats. Probable cost. $12,000
Money not yet appropriated.

Seabrooke, Tex.—Plans and specifica-
tions are being considered by W. V. Bur-
nell, County Engr., Houston, for con-
structing steel rolling lift bridge over
Clear Creek.

Acme, N. Mex.—Construction of wagon
bridge over Pecos River near Acme is re-
ported contemplated by Bd. County
Comrs. at Roswell; cost about $12,000.

Goshen, Wash.—See "Railroads."

Hoquiam, Wash.—Lowest bid opened by
Citv Council Apr. 7 for repairs to 8th St.

bridge submitted by McCrary & Willard,
Spokane, at $7,567.

Lowell, Wash.—Bids reported desired
until Apr. 19 at Everett by Co. Comrs. for
constructing a steel valduct 90 ft. long
near Lowell. Estimated cost $12,000. M.
Weatherbee, Co. Aud.

Seattle, Wash.—Contract is about to be
let bv Bd. Pub. Wks. for constructing
timber and iron drawbridge over Duwa-
mish Waterway at 8th St.; cost about
$45,000.

Tacoma, Wash.—Bids desired until May
1 by County Comrs. at Tacoma (J. W.
Siavden, Chmn.) to furnish material and
construct Bridge No. 18196A across South
Prairie Creek. Sec. 18 T, 19 N., R. 6 R.,

W. H. The bridge will comprise a frame
trestle 145 ft. in length and a steel span
60 ft. In length, on concrete piers, with
the necessarv approach grading; roadway
16 ft. In width.

•Pendleton. Ore.—Contract for con-
structing bridges in Umatilla County
awarded by County Court to Security
Bridge Co., Spokane, Wash., at $15,508.

Portland, Ore.—Bids reported desired
until Apr. 26 by Wm. N. Marshall, Secy.
Columbia River Interstate Bridge Comn.,
Room 200, Multnomah County Court
House, Portland, for constructing an em-
bankment and incidental structures in
connection with the Columbia River In-
terstate Bridge and approaches. Em-
bankment comprises 560.000 cu. yds.
Waddell & Harrington, Engrs., Kansas
City. Mo.

Vancouver, B. C.—Plans for construct-
ing concrete bridge over Sister's Creek
on Marine Drive, approved by City Coun-
cil.

PAVING AND ROADS.
Items Arranged Geographically

• Boston, Mass.—Contract for paving
with wood block Commonwealth Ave.
awarded to Clerk & Gore, at $60,014.
Contracts are about to be let by Tran-

sit Commission (B. L. Beal, Secy., 15 Bea-
con St.) for paving with wood block on
Sumner and Bovlston Sts.; estimated
cost, $100,000.
•The Mayor April 5 approved award

of contract to Central Constr. Co., 6 Bea-
con St., for repairing asphalt and bltu-
lithic pavement with residual asphalt, at
$29,750, and on April 6 approved awarded
to Jas. Doherty for Hassam block pavt.,
on Bralntree St., Brighton, at $15,086.

FItchburg, Mass.—About $52,000 is to be
spent for paving streets with macadam.

Massachusetts.—Bids desired until Apr.
20 bv Massachusetts State Highway
Comn! (F. I. Bieler, Secy.), 15 Ashburton
PI.. Boston, for constructing following
state highways:
Town of Amherst-Hadley, tar ma-

cadam, 11,000 ft.

Bernardston, oil, 16,300 ft.

Greenfleld. asphalt and oil, 15,700.
Northbridge, concrete, 4400 ft.

Raynham, tar, 8000 ft.

South Hadley. asphalt and tar, 9600 ft.

tritems markii thus five the names of parties awarded contracts.
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MaMachuaetts.—Blda were opened Apr.
( by 111—cAuaetta Hlxhway Comn., li
Aahburton PI., Boston (F. I. Bieler,
Secy, t, for followtns state hlchways:
Duxbury. oil and tar. macadam. 10,100

ft Ions. Lowest bidder, E. J. Rourke,
Abinedon. |I1.»I0. (Not yet awarded.)

Aijfafton. tar macadam, SgOO ft., award-
ed to Torchia * Bninl. of Chelsea, at
tr.ra.

#C:iouceater. oil Krarel and macadam,
S2«& ft., awarded to Perini Constr. Co..
Aaiilaiid, at tlC.14». Next 3 lowest bids:
A. McDonouch. Swam|>scott. $1«.$4U: K. K.
Hodaoo. Melroae, IIC.WO: J. J. McCarthy
Co.. Beaton. «1(.>4>.
FoOowins are bids opened Apr. IS by

Mas—rhiiw'tts Hishway Comn.:
Aahby. l«.&Oe ft. Three lowest bids:

Peter Bomplani. Quincy. $».SZS: Alco
Contr. Co., 178 North St., Boston.
tl«.lM: Dartd H. Damon. Ashby. tlO.«4S.
AOardner. S8M ft., awarded to Rich-

mcoA F. Hndaon, Melroae, at t6,S«W.

. Maaa. — Bd. Supervisors
eoted to pave with cranlte and wood
block Liberty St.: cost about SIS.OOO.

Connecticut—Bids desired until Apr. 19
by C. J. Bennett. State Hichway Comr.
Hartford, for sections of state road work
In Hampton. Eaat Lyme, Wethersfield and
Rocky HUl; also for about 11,080 lin. ft.

standard wood cuard rallinss in various
towns, advertised In EnKineering Record.

'AConnactlcut. — Contracts have been
awarded by State Highway Comr.,
Charles J. Bennett, Hartford, on bids
opened Mar. 22:
'^Columbia: A section about SM4 ft.

: oa Columbia Oreen Rd., to The R. O.
Contr. Co., at tl5,$14. (NaUve

stone macadam.)
ASoath Windsor: A section SSIO ft. long

on Deming St., to A. Brazos A Sons. Mid-
dletown. Conn., at fll.557. (Bituminous
native stone macadam.)
^Bloomfleld: A section of native stone

OHcadam on Simabury Rd., t«10 ft. long.
to R G. Miller Contr. Co., Hartford, at
approximately $S,000.
^Bloomfleld; A section of macadam on

Blue Hills Rd.. t«79 ft. long, to The B. D.
Pierce Jr. Co.. Bridgeport, at t8.974.
Woodbury: A reinforced concrete

bridge snd gravel road over Nonewaug
River on Woodbury-Watertown ltd., to
John DeMlchlel A Bro.. Torrington. Conn.,
at n.ML
frWoodbury: A reinforced concrete

bridge and gravel road over South Brook
on woodbury-Southbury Rd.. to John De-
Mlchlel A Bro.. Torrington. at $1.S47.

Albany. N. Y.—Bids desired Apr. 19 by
Bd. Contract and Supply (Isidore Wasch-
man. Secy. Bd.) for grading and paving
carriageway with asphaltic concrete on
concrete foundation Brookllne Ave.. In-
cluding concrete sidewalks and curbing:
also vftr. xhale blocks on 2d St. and sewer
laterals In McCsrty Ave.
Bids desired Apr. 29 by .State Highway

Commission (Edwin Duffey. State High-
way Comr.). 16 Lancaster .St.. for furnish-
ing stone for various towns, advertised In
Engineering Record.
Ilie Assembly passed bill providing for

appropriation of tM.OOO for constructing
boolevard and viaduct over Normansklll
to connect DeUware Ave. Rd. with Beth-
lehem stone road.
Contracts awarded by Bd. of Contract

and Supply Apr. 12 for street Improve-
raenu as follows: Repaying Eagle Bt.
from Elk St. to Myrtle Ave.. Patk. W.
MuWerry, »52,M7; repaving James St.
from SUte 8L to Columbia St, to Kenny
A Dnmary. t*.107: Improving Osborne
St.. to WaUh A Keegan. IS.810: and to
Gleaaon A Davitt. for paving with as-
phalt, etc.. Hampton. 2d. Spring. Bar-
rows and 2d Ave. 8.. asphalt and con-
crete, and Beekman St.. a total of
9SS 92L
^Ids desired May B by State Comn.
Highways (Edwin Duffey, Comr). Al-
bany, for improving highways, adver-
tised In Engineering Record.

Broelclyn, N. Y.—Bids desired until
Apr. 21 by L. H. Pounds. Boro. Pres., for
paving with preliminsry asplialt pave-
nient poHions of Argyle Rd.. Canarsie
Lana, E. 10th. E. 12th. }8th Sts. and 15th
Ava., in all ll.OlS aq. yds pavt., etc.;
also laying sidewalks E. 10th and (1st
Sta.. In all •,4«0 sq. ft. cement sidewalk,
•te.
BIda desired until Apr. 22 by Park Bd..

New Tork (Cabot Ward. Pres.), for fur-
nishing and delivering coarse and flne
gravel trap rock and trap rock screenings
and bay sand and trap rock screenings
to parkways. Boro. Brooklyn.

Buffalo. N. Y.—Contract Is about to be
let by Comr. Pub. Works Francis G. Ward
for re|>avlnc Bailey Ave.. Clinton. East
and West Bennett Hta.
Bids desired until Apr. 20 by Dept.

Pub. Wks. (F. G Ward. Comr.) for pav-
ing portions of Admiral Rd.. Deseronto.
Wallace. LAvering. Virgil Ave*.. Geary
and Tupper Sts.

Laatershlre. N. Y.—Bids desired until
Apr 19 by Bd. Village True. (\Vm. C.
Levrls. Clk.) for a brick pavement on
Baldwin St., from Main St. to Flor,il Ave
Bids also desired for $17,500 bonrin issued
for purpose of paying Village's share of
expense of paving Baldwin St.

Long Island City, L. I., N. Y.—Follow-
ing are bids o(>ened Apr. 7 by Presldant,
Queens Boro.. for paving:
Regulating, grading, curbing and laying

sidewalks and crosswalks, in Anable St..

from Van Dam St. to New Calvary Cem-

etery, 1st and 2d Wards. Lowest bidder:
Chas. A. Meyers Contr. Co., Brooklyn, as
follows: 7,600 cu. yds. earth excav.. 38

cts.: 100 cu. yds. rock excav., $2; 20,000

cu. yds. embankment (in excess of

excav), Jl cts.; 1.100 lin. ft. new blue-
stone curb. 75 cts.; 7.800 lin. ft. cement
curb with steel nosing, 1 yr. mainten-
ance. 50 cts.: 4.500 sq. ft. new flag, 25

cts.; 32.000 sq. ft. cement sidewalk. 1 yr.

maintenance. 12H cts.; 5.300 sq. ft. new
crosswalks. 50 cts.; 10 cu. yds. concrete,

M; 1.000 sq. yds. stone gutters. 75 cts.;

100 lin. ft. 12-ln. vitr. pipe. Jl; total, »22.-

803. Next 3 lowest bids: Degnon Contr.

Co.. 30 E. 42d St.. New York. )24,S50;

Gitford Constr. Co., Long Island City.

$25,170; Clancy & Nuhn Contr. Co., Long
Island City, »25,236. ^ ,

Regulating and repaving with Improved
granite blocks, bituminous grouted Joints

on concrete foundation. College Point

causeway. 3d Ward. Lowest bidder:.

Queens Plaxa Contr. Co.. Long Island

City, as follows: 1.100 cu. yds. concrete,

outside railroad area. »5; 6,300 sq. yds.

improved granite block pavt.. outside rail-

road area, including sand bed, bituminous
grouted Joints, J2.95; 200 cu. yds. concrete,

1 ct • 1.400 sq. yds. improved granite

block pavt.. including sand bed and
bituminous grouted joints, and no main-
tenance. 1 ct ; 50 sq. yds. stone gutters,

II: total, $24,151. Next 3 lowest bids: H.
J Mullen Contr. Co., Long Island City,

$24,569; Chas. A. Meyers Contr. Co., $24,-

576; D. M. O'Connell. Long Island City,

$24 750.
Regulating and paving with granite

blocks on 6-in. concrete foundation
Thomson Ave., from Viaduct to Diagonal
St.. ist Ward. Lowest bidder: W- J.

Scanlon Co.. 1 Union Sq.. New York, 1.700

cu yds. concrete, outside railroad fran-

chise area. 1 ct.: 9.700 sq. yds. granite

block pavt.. outside railroad franchise

area, including sand bed and cernent

grouted Joints. 1 yr. maintenance. $3.13,

total. $30,378. Next 3 lowest bids: H. J.

Mullen Contr. Co . $30,766: Chas. A. Mey-
ers Contr. Co., $30,778; Clancy & Nuhn
Contr. Co., $30,960.

New Brlflhton, 8. i., N. Y.—Bids desired

until Apr. 20 by Chas. J. McCorm.-JCk

Boro. Pres.. for 35 sq. yds. wood block

oavt 2 175 sq. yds. bituminous macadam
pavt ' 340 sq. yds. vitr.. brick pavt, etc.

Total security. $2,560.

New York, N. Y.—Following are unof-

ficial totals of 3 lowest bids opened Apr.

13 by Bd. Water Supply, Municipal Bldg..

New York, for Contract 152—surfacing
with vitr brick blocks and macadam
about 5 miles of highways and construct-

inu about 8 miles of guard walls at the

Ashokan Reservoir, in towns of Olive,

.Maibleiown and Hurley, Ulster County:
Winston & Co.. Brown Station. New York,
JI89.150; Harris-Rose Constr. Co., New
York. $200,650: Nordone & Patrino and
J. Garofani & Son, Mt. Vernon, $216,305.

Oswego. N. Y.—Contract for paving
awarded bv Uept. Pub. Wks. (Chas. W.
Lindsey, Comn.) on Apr. 9 as follows:

To J. A. Calkin. Oswego, for 4000 sq. yd.

brick at $13,458, and to .Saml. Bonn. Syra-
cuse, 8.500 sq. yd. resurfacing old sheet
asphalt with vitr brick, at $18,409.

Rochester, N. Y.—Contract for asphalt
repairs to streets during 1915 was
awarded to Warren Bros. Co., Rochester,
at $55,000.

Victor, N. Y.—W. F. Keating, Village
Clk.. writes it is proposed to pave Main
St. with brick and macadam on concrete
foundation concrete and brick curb; cost
about $10,000.

Warsaw, N. Y.—Bd. Supervisors Wyo-
ming County voted to construct Benning-
ton -Attica-Attica Center Rd., cost $98,000.

Bedmlnster. N. J.—Contract for con-
structing S mile road from Large Cross
Roads to Hunterdon County Line awarded
to John La Compt, Lakewood, at $53,714.

Belleville, N. J.—Bids desired until Apr.
27 by Robt. O. Minion, Town Clk., for fur-
niahlng and applying road oil for laying
dual on roads and avenues for year end-
ing Dec. 31, 1915.

Cape May, N. J.—Bids desired until
Apr. 21 by Com. on Streets and High-
ways (M. Hughes. Chmn.) for 5325 sq.
yds. sheet asphalt on Washington St.,
advertised in Engineering Record. L. E.
Miller. Jr, City Engr.

Elizsbeth, N. J.—The following con-
tracts for paving will be let about June 1,

1915: Broad St, with granite block on
6-in. concrete foundation. 20,560 sq. yds..
$78,.'i»0. and Kllzabeth Ave. with granite
block. 81.828 H<t. vds.. cost $231,480. ThoB.
E. CoIlinH, City Engr

Hsddonfleld. N. J. — Borough Comrs.
voted to Issue $17,000 bonds for street
Improvements.

Jersey City, N. J.—Bids reported de-
sired until Apr. 22 by Bd. City Comrs.
for improving portions of CThestnut and
Summit Aves., Elizabeth and Grove Sts.

Moorestown. N. J.—Road from here to
Masonvlllp will be rebuilt at cost of about
$14,000.

Newark, N. J.—Bids dt-sired until Apr.
19 by Fred. A. Reimer. Co. Engr, New-
ark, for furnishing and delivering broken
Htone on numerous county roads; also
lame time and place for furnishing and
laying liquid asphalt on 80,000 sq. yds. of
highways in the county.

Paterson, N. J.—Bids desired until Apr.

28 by Bd. Chosen Freeholders (Geo. W.
Botbyl, Clk.). Paterson, for improving por-

tions of Paterson-Hamburgh Turnpilse,

Sect. 1, with bituminous concrete and
Sect. 2 with concrete, and Midvale and
Greenwood Lake Road with waterbound
macadam, advertised in Engineering Rec-

ord. Fred. Q. Sloan. Chmn. Road Com.

Toms River, N. J.—Contract for con-

structing gravel road from WnghW
Bridge awiirdcd by Ocean County hia.

Freeholders to Cranmer & Parker, West
Creek, at $12,052.

Bloomsburg, Pa.—Contract awarded
by Co. Comrs. for a concrete slab floor on
Mifflinville River Bridge over Susque-
hanna River, to Horseheads Constr. i,o.,

Horseheads, at $8,947. Next 3 lowest

bids: Roger Bros., Albion, $9,380: Ferns
Eng. Co.. Pittsburgh, Pa., $9,757; Fred
Sanders. Willlamsport, $9,875.

Darby, Pa.—About $30,000 paving bonds
have been sold by City Council.

Erie, Pa. — Contracts for paving
awarded by City Council as follows:

Cranberry St. and Washington PI., to J.

& M. Doyle, at $15,700, and for 9th and
10th Sts., to John McCormlck. at $20,500.

Harrlsburg, Pa.—Lowest bid opened
Apr. 7 for sheet asphalt plant was sub-
mitted by Barber Asphalt Co., Buffalo,

N. Y., at $7,495.

Oil City, Pa.—Bids desired until May 3

by B. B. Weber City Engr. for paving
parts of 4 streets, about 8400 sq. yds.

of brick pavt. and 1600 sq. yds. either

brick or wood block.

Pittsburgh, Pa.—Bids desired Apr. 23 by
R. J. Cunningham, Co. Compt., for creo-

soted wood block floors on numerous
county biidnes. „ . ^
Bids desired until Apr 20 by Robt.

Swan, Dlr. Dept. Pub. Wks., for regrad-
ing, repaving, recurblng and improvinng
Penn Ave.. Duquesne Way, and other
streets and highways affected by the im-
provement; grading, curbing and paving
with standard sheet asphalt Hamilton
Ave. Constructing 15-in. terra cotta pipe
sewers with 9-ln. laterals in portions of
Hamilton Ave.

Reading, Pa.—City contemplates paving
with brick 10,000 sq. yds.; asphalt 15,000

sq. yds.; granite block 1600 sq. yds.; con-
crete 900 sq. yds.; bituminous hot mixture
8900 sq. yds., and wood block 5900 sq. yds.

Ffeadlng, Pa.—Bids desired until Apr. 20
by City Clerk for paving, including wood
block, bituminous macadam, vitr block,
granite block and sheet asphalt, advertised
in Engineering Record. Jacob H. McCon-
nell, Supt. Dept. Streets & Pub. Improv.

;

Edmund B. Ulrich, City Engr
Rousvllle, Pa.—Bids desired May 1 by

G. H. Brush, Boro. Clk., for paving Main
St. with brick, 9200 sq. yds. on concrete
foundation, to include 11,200 ft. concrete
curb: cost $30,000. Engineer, E. H. Price,
Oil City.

Sharon HIM, Pa.—See "Sewerage and
Sewage Disposal."

Sharon, Pa.—Contract awarded Apr. 6
for furnishing sufficient asphalt (Texlco
No. 39) to pour 20,000 yds. brick pave-
ment (about 300 tons) to Roberts &
White, Sharon. Agents for John Baker,
Jr., of New York, at $15.10 per ton.
Claude B. Lartz, Boro. Secy.

Cumberland, Md.—About $150,000 pav-
ing bonds have been sold by City Coun-
cil.

Contract for paving about 57,000 sq.
yd. brick pavement awarded by City Com-
mission Apr. 5 to Louis Lawson, Norfolk,
Va.. at $130,362.

Lexington, Va.—Contract awarded
Apr. 5 for constructing 21^ miles mac-
adam roads to S. B. Mosby, of Bedford,
Va. A. Shields, Co. Clk.

Parkersburg, W. Va.—About $40,000 is
to be spent for constructing concrete
roads on Staunton and Northwestern
Pikes by Woods County.

Marshall, N. C.—Contract awarded by
Madison County Highway Comn. for
grading 6.9 miles of road to Berry For-
tune Constr Co., Augusta, Ga., at follow-
ing bid: 73,550 cu. yds. excav., 3i% cts.;
350 cu. yds. concrete for small culverts,
$8.60: 2400 lbs. plain twisted steel bars,
2H cts.; 650 ft. 12-in. tile, haul and lay,
20 cts.: 570 ft. 15-ln.. 2? cts.; 300 ft 18-
In., 30 cts.; l.M ft. 24-ii, , 41 cts.; 80 cu.
yds. c. r masonry headwalls, $4.90; 150
cu. yds. riprap (bids opened Mar. 16).
J. B. Cllngman, County Road Engr

PIttaboro, N. C—Bids reported desired
until May 3 by County Comrs. (C D
Moore. Chmn.) for $70,000 bonds, to be
used for constructing roads in Center andHaw River townships.

Anderson, S. C—About $83,000 paving
bonds have been sold by city.

South Carolina.—Contract awarded
t^*' J^- ^ „HiBhway Dept., Aiken, to
Dyches & Hallcy, for paving with sand
clay North Section of S. C. Post RoadUH miles In length, at $13,754.

Atlanta, Ga.—County Cdmn. voted to
pave with bitulithic W. Georgia Ave at
cost of $100,000.

Bradentown, Fla.—Citizens of Manatee
County voted $250,000 bonds for road and
l)ridge work.

Alabama. — Contracts have been
awarded as follows by State Highway
Dept., Montgomery, for State Aid work:
(ialhara County, on Apr. 7 to Good-

Nch Constr. Co., Anniston, for grading,
draining and surfacing with chert, 2
miles of Piedmont and Jacksonville Rd.,
at $4,616.
DeKalb County, on Apr. 9 to Newell

Bros., Birmingham, for grading, draining
and surfacing with chert about 2\^ miles
of Colllnsville and Dawson Gap Rd., at
$6,100.

Oneonta Ala.—City Council voted to
gravel 2d and 3d Sts. construct concrete
sidewalks on 1st. 2d and 3d Aves.

Vernon, Ala.—About $150,000 bonds for
roads in Lamar County were sold. County
seat, Vernon.

Alexandria, La.—About $100,000 road
bonds have been sold. Contract about to
be let by Police Jury for constructing 28

miles gravel road.

Lake Charles, La.—Bids reported de-
sired until May 4 by Police Jury for con-
structing highways 6. 8, 14 and 16. Fred
Shutts, Parish Engr.

Plaquemlne, La.—About $75,000 is to be
spent by Police Jury for constructing
gravel roads.

Jackson. Miss.—Bids desired until Apr.
20 by S. S. Carothers, City Aud. and Pur-
chasing Agt., for 50,000 gals, liquid
asphalt road oil f. o. b. Jackson.

Laurel, Miss.—Council considering issue
of $20,000 bonds for street improvements.

Starkville, Miss.—Bids desired until May
1 by Chancery Clerk, at Starkville. for

constructing highways in First Super-
visors Dist., advertised in Engineering
Record. E. C. Thomas, Engr. Comn..
Nash Bldg., Starkville.

Bristol, Tenn.—Citizens voted $100,000

bonds for constructing Bristol-Lexington
highway.

Chattanooga, Tenn.—Plans are being
prepared by County Engineer for con-
structing Wauhatchie Pike; cost about
$125,000.

Cleveland, Tenn.—See "Sewerage and
Sewage Disposal."

Nashville, Tenn.—Bids desired until

Apr 29 by J. W. Dashiell, Secy. Bd.
Comrs.. for paving with wood block,

bitulithic, granite block, concrete and
bitustone pavement on various streets,

advertised in Engineering Record. W.
W. Southgate, City Engr.

Park City, Tenn.—See "Sewerage and
Sewage Disposal."

Carlisle. Ky.—John S. Sugg, Co. Clk..

writes citizens voted Mar. 27 to Issue

bonds for county roads work, and bids for

bonds will be received May 15. About
$60,000 to be spent this year,
ing jobs: cost aggregating $193,000.

Mt. Vernon, Ky.—Citizens Rock Castle

County voted $100,000 bonds for road im-
provements.

Whitesburg, Ky.—Construction of road
between Whitesburg and the coal fields is

contemplated by Letcher Fiscal Court:
cost $25,999.

Akron, O.—About $105,325 paving bonds
have been sold by city.

Alliance, O.—See "Sewerage and Sew-
age Disposal."

Barberton, O.—Contract (or paving
Hopocan Ave. awarded by Bd. Pub. Ser-

vice on bids opened Mar. 22, to Paul &
Henry, of Barberton. as follows: iiH
cu. yds. excav., 25 cts.; 7552 sq. yds
pav block, 73 to 76 cts. per sq. yd.; 7552

sq yds. concrete base 1:3:5 6-in., 50 cts.;

7552 sq yds. sand cushion, 2-in., 5 cts.;

7552 sq. yds. lay and roll blocks, 12 cts.;

16 lin. ft. concrete curb 6 x 22 in.. 30

cts.; 322 lin. ft. concrete curb circles, 60

cts.; 2952 lin. ft. concrete curb and gut-
ter, 44 cts.; 360 Iln. ft. rough curb head-
ers, 25 cts.; 322 lin. ft. galv. steel corner
bars 21 cts.; 3290 lin. ft. elastic ex-

pansion joint, 10 cts.; 5 manhole covers,

reset, ea., $1: 7552 sq. yds. cement fill.

10 cts.; total $13,566. Next 3 lowest bids:

McAlonan Bros., Akron. $14,789; Wildes
& Davidson. Akron. $14,899; McCoy &
Heyl, Barberton. $15,514.

Bellefontalne. O.—Lowest bid opene(l

Mar 29 for macadamizing Anderson Bell

Pike Bloomfleld and Pleasant Townships,
submitted bv M. B. Koffroth. Richmond,
at $8,600. j". S. Van Hise. Co. Aud.

Cincinnati. O.—Contracts have been
awarded bv Bd. Pub. Service for paving
as follows: Mar. 26. Improving right oi

wav from 3d St. opposite Celestial St., to

D P. Folev. Cincinnati, at $5,162. and
Apr 1, for paving Goodman St. with
bitulithic, to Kinhner Constr. Co.. Cin-

cinnati, at $19,539.

Cleveland, O.—Lowest bid for paving
Woodworth Ave. N. E., from St. Clair

Ave. N. E. to Colt Rd. N. E.. opened
Apr. 7, submitted by Baldwin Bros., as

follows: 12,600 cu. yds. excav. or em-
bankment. 30 cts.; 91,500 sq. ft. ''-in. con-
crete foundation, laid, 6V4 cts.: or 91.500

sq. ft. 4-in. brick pavt., laid. 11% cts.: 200

sq. ft. brick pavt.. relaid, 5 cts.; 200 Im.

ft. 5-in. Medina curb, set, 80 ctsj; 6600

lin. ft. 6-in. Berea or Amherst curb. 41

cts.; 100 lin. ft. curbstone reset. 8 cts.:

22 catchbaslns, ea., $40; 1 catchbasin re-

built. $2; 1 extra catchbasin cover set. $8;

itlttmt marktd thus give Iht names of parlies a^narded
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2 old catchbasin covers reset. $1; 400 lin. Jeffersonville, Ind.—All bids opened by ^Clarlnda, la.—Contract awarded Apr. Astoria, Wash,—City Council voted to
ft. 12-in. catchbasin pipe, 60 cts.

; 1 inlet County Comrs. Apr. 5 for constructing 8 for paving Water St. with concrete, pave with bitulithic or bitulithic redress
basin built, $10; 2 old catchbasins cleaned, Bailee L. Burtt Rd. rejected. According 12,700 yds. to J. S. M. S. Laughlin & on concrete base streets at cost of
$2; 1 small tree removed, $5; 1 large to reports new bids will be received; Sons, of Red Oak, at $1.37 per sq. yd. $20,000.
tree removed, $20; 700 sq. ft. new Hag probable cost $20,000. _

, „ . , , . „ _. o ... ,. ... ^ „
furnished and laid 16 cts. 500 sq. ft. flag Grinnell, la.—Bids desired by A. C. ^Belllngham, Wash.—Contract for con-
relaid, 3 cts.; 20 lin. ft. old 12-in. C. B. •New Albany, Ind.—Contracts for con- Harriman, City Clk., until June 3 for structing 5 miles concrete pavement on
pipe relald, 5 cts.; 91,500 sq. ft. 6-in. con- strucUng roads awarded by Bd County brick, sheet asphalt or bitulithic paving. Guide Meridian Rd. awarded by County
Crete foundation laid SV>. cts.; total, (a) Comrs. as follows: Budd Rd. to Games 83,000 sq. yds. and 64,000 ft. cement curb. Comrs. to P. J. MoHugh, Seattle, at
with 4-in. concrete, $24,585, or (b) with & Jones, at $16,198, and Payne-Koehler J- F. Mangolt, City Engr.; Chas. P. $68,000.

6-in. concrete, $26,415. Next 3 lowest Rd.. to Robt. Grayson, at $10,800. Chase, of Clinton, Consulting Engr. •Contract for paving with asphalt Mon-
bids: Gould & Maybach, (a) $24,761, (b) .^ „ la—ritv Council voted to

"""e St. awarded by City Council to Inde-
$26,591; Enterprise Paving & Constr. Co., Plymouth, Ind.—Bids reported desired mvp ahm.t 22 hinck,

^o""<=" ^"'"^ ^° pendent Asphalt Paving Co., Northern
(a) $26,761. (b) $29,049; Bentley Bros., (a) until May 7 by Co. Comrs. for construct- ^ ^ aoout z^ DiocKs. Bank Bldg., Seattle, at $17,037.

$27,551. (b) $29,838. ing 20% miles of gravel roads, estimated •Keokuk, la.—Contract awarded Mar. *^!'y,. 9°"'?,'='' considering paving with
Bids desired until Apr. 28 by County to cost $61,557. Arthur W. Thomson, Co. 23 to Cameron. Joyce Co. for 9130 sq. yds. JfP"'^'' 2 miles on Silver Beach Rd.; cost

Comrs. (E. G. Krause, Clk.), for im- Survy. - concrete pavement and 1^4 miles curb. $60,000.

??°^Ma^di^oTRd^"'-
""'"" ^' "''*" ^'' '" Richmond. Ind.-Fred. Charles, City ^- ^- Winters. City Engr. Colfax. Wash.-Bids reported desired

Engr., writes bids desired by City Clerk BemldJI, Minn.—Bids desired until Apr. "}''• about May 1 by Wm. R. Roy, State
FIndlay. O.—Jos. Page, City Clk., writes until 10 A. M., Apr. 22, for paving 5th, 29 by J. L. George, Co. Aud., for clear- Highvray Comr., Olympla, for construct-

bids will be received about May 1 for pav- North A and other streets with brick, ing, grubbing, ditching, turnpiking, grad- ''^^, about 9 miles of highway between
ing Cherry, E. Sandusky, E. Lincoln, concrete, wood block and asphalt. ing, hauling and installing culverts and Colfax and Alkali Flat, Whitman County.
Main and other streets with brick. Wes- surfacing State Rural Highways No. 62, Contract includes one 75-ft. and one 25-
trumite, asphaltic concrete, or other Coldwater, Mich.—Bids reported desired 34.8 miles, and No. 9. Div. C, 7.07 miles; ft. concrete bridge.
standard material, and concrete base, with until Apr. 23 bv County Comrs. for con- also separately for furnishing 174 metal ,

^'°^
l'fP,°"''J? desired until May 17 by

sandstone curb; cost $75,000 to $90,000. structing gravel roads. culverts; also constructing State bridges " " Metz. Co. Aud.. for constructing
Nos. 1730 to 1734, inclusive. F« !;rA'?v"®"*

highway. Probable cost,
Fremont. O,—Bids reported desired ' Monroe. Mich.—Citizens voted Apr. 6 to , . j <!b.uuu.

until Apr. 20 by Finance Com. of Council bond the city for paving purposes. St. Paul, Minn.—Bids reported desired cnnrr^t^ w».h nif„ r-,.„r,^u „„...i .„
for $15,000 street improvement bonds. I.a Salle and Erie Township voted Apr. until Apr. 19 by Aug Hohenstein Pur- n„^°"f[,^J®'p!^?!':-7^''5L,"^9""^"/°^^^^

t"

6 to issue $15,000 and $20,000 bonds re- chasing Agent, for 32.979 sq. yds. Sii-in. Pa^'e Mill. Garden and Division Aves.

Geneva. O.—Bids reported desired until spectively for improvement of a link in creosoted yellow pine blocks. 6489 sq. yds. pii._.hi,r„ uu,.u di.^„ „ . j j
Apr. 19 by County Comrs. to construct Detroit-Toledo highway. vitr, brick b'ocks. 3425 lin ft. sandstone .1^1^ "ntn \Va^? h^ri^.ntr??'"*^'' ^*'
fX miles brick highway. curb ng, straight; 6167 bbls. Portland f'J,'*?

""'
'
May 3 by County Comrs. for

«V4 miles brick highway.
Saginaw. MIch.-Bids reported desired cement, 4643 cu. yds. crushed stone or P^e Jfoirrwav^M ' Iff^'^'L"/ ^"'"'^"'il'

Groton. O. — Citizens voted $25,000 until Apr. 20 by City Clerk for paving gravel, etc. Emeiion To^intvFn^r
bonds for road improvements. several streets with creosote wood blocks, Hutchinson. Kan.—New bids desired

y^ngr.

Jeromesville O —Bids desired until
=beet asphalt, etc. until May 3 by Geo. W. Lee. Co. Clk., for Elma, Wash —Plans have been com-

Mav T bv M l' H^sfer Clk Village Aurora III — Bd Sunervs Kendall 'mproving 5 miles road in North Hayes pleted by J. D. Neville, County Engr.,
Cou'^cii. "L lurn'lsh^mLTerial -and im! co''unt°/'™ted to ^constfucTone mile^o"

Township, known as Raymond-Sylvia Rd. |ChehaIis for paving 2 miles roads^in
prove Main St. by grading, curbing and county road with concrete. Newton. Kan.—Bids reported desired

luuui »iu.uuw.

paving with brick block or other suit- _.. .^ ,,,„,, , , until Mav 1 bv A I Duff Mavor for c„.»»» ia/_.>. /-.* ^ ,,

able material and constructing neees- Boomington. II.—Council has passed eonstructfng 30 OOO' so yds pavirig on „„„» with^o^*".;-;?*^ '^°"".*'".'^°'®^ t°
sarv drainage. ordinance providing for a brick pavement various st?fetsP E DevhA CUv Engr P."*^" S^.'"^

asphalt Everett Ave. and^ on Franklin Ave. and Beecher St.; esti-
^aiious streets, t. n,. uevnn. i.-ity n-ngr. Cedar St.

Kinsman. O.—Citizens voted $90,000 mated cost $16,370. Neodesha. Kan.—Bids desired until Apr. *Contraet awarded Apr. 5 for con-
bonds for paving. 23 by J. J. Carroll, City Clk., for con- S,"',"cting permanent Highway No. 12 to

Lisbon O—Pitizenq voted S50 000 road .
^fSar. III.—Bids reported desired until structing 14,000 sq. yds. brick pavement '>^'"^e'b Bros of Arlington, at $8,340.

lmprove^e°V b'^onkTfor'^Ceny T^^^^^ ^fXJ'''^f.r"^T2^^ff^'^Zf\.'^°'l'^A ^"^ combination curb and gutter on A. B. Dean. Ch. Deputy County Engr.
^ ^ Highways, ror 13.^00 ft. gravel road and various streets.

MIridlrtown o —<?pr>ond Tnd 6th Sts "*^ Culverts. Karl J. Barr. Co. Supt. „ ,, „ „.^ . ^ ^ , ,
,Mt. Verrion. Wash.—Bids desired bv W.

Davine bonds in an $25 000 have beer;
Highways. Paris. Sallna. Kan.--Bids reported desired V. Alexander, Co. Aud., until May 4 for a

1 1 h
P?"''^' '" an »-it),uuu. nave oeen ^^^j, y^^y j [,j, q. Banker, City Clk., for 2 course concrete pavement Permanentsold by city. •Edwardsvllle, III.—Contract for re- constructing 14 blocks asphaltic concrete Highway No. 2 A. near Sedro Woolley;

McCutchenvllle. O.—Bids reported de- building 6600 ft. concrete road on Hills- and brick pavement. cost $31,400. A. L. Strong. Co. Engr.
sired until Apr. 28 by Trustees Seneca horo lid. awarded by Highway Comrs. mmhar NpH —t^eo "TVntprwnrVs

"

». ... ., . .

Township (W. S. DeTray. Clk.) for $20,000 to H. H. Hall Constr. Co.. East St. Louis,
Dunbar, iNeD. bee vvaterworKs.

„,f^°''**'
Yakima, Wash.—W. M. Vance,

road improvement bonds. at $17,f80. Kansas City. Mo.—Bids desired until ,*'"^- Co Comrs.. writes, following are 4
« . ... «... .> Anr '>0 hv Rd Piih Wka fEdw F lowest bids opened Apr. 6 for hiehwavs•Mt. Gllead. O.-Contract awarded Georgetown, I ll.-Citizens voted to ilsue WebMer Acting Seev) tor maint^nin^^ No 6A and 14:

P
•

o lor nignways

Apr. 9 for macadamizing 3V4 miles Ben- $80,000 bonds for road improvements. l!,dreDalXr macadam pa^em^^^ Highway No. 6A, grading and con-
^°",- ^''\

''^.n'i}^'''^..^ ,?i""'%';V ^' t^Ta * ""'"" ''°""*'' pavements is in- ^JAions of Concord Av^., Cher?r 54tl" ^'-V^'^t'"^ ll-Of « macadam.^14 ?t wide.
?,?,\'°"' r?-' i.27-113.

other bids; W. H. eluded.
j^^,^ ^^^ ^ number of other streets; con- fh earth shoulders 5 ft wide: O. F.

Miller, Cardington $27,538, and Warner ^^Leroy, III.—Contract for paving in structing Portland cement concrete pave- J;S''"?,'*''vv.^tattle. $13,900; A. H. Zane &
Hi^^ns"''co' A^d

"^' *^' ^- ^- ^- LeToy a^'arded to CurdU & \Vo«e AUon" ment on 27th .St. and vertical fibre vitr. SoVth^°TakSa ''"s^^ViR-^^^-f "^t^""' J?i"^',';Higgins, Co. Aud. ^f $07,750. brick block pavement on Roanoke Ave. S^L*,„„J^?,""a. $14,416; T. D. Bidwell.

28 hv O F "FUhe^« viila'^e Pit fnr47no *Pa>-l«. Ml.—Contract awarded Apr. 9 Weston, Mo.—Terrance Riley, City Clk., Highway 14 grading and construction of

so vd nfvlne 4^00 ft cf.rhin^" 4?nn ci.
f""" constructing Nevins and Sanford Rda. writes it is proposed to pave Spring. Short a gravel road 21.352 ft. long, 14 ft. wide

vd reta^n^nS wall advertised 'in EnlV" '° '^^'P'^ A. Baum, of Paris, at $7,815. and other streets, in all about 8000 sq. with earth shoulders 5 ft. wide: Cascade
X^l,.i 1 ni^f-.^ '

advertised in Jingl- k. J. Barr, Supt. Highways. yd., with Tarvia, at a cost of $8,000 to Constr. Co.. Seattle, $12,962; A. H Zaneneeiing Record.
$10,000, from plans of Chas. E. McCrae, & Co., North Yakima, $13,882; Fred Mc-

Sprlngfleld, O.—Bids reported desired Sidney, III.—Only bid opened by city of Kansas City. Mo. S'X,"/ & Co., North Yakima. $13,900; H.
until 7 P M.. Apr. 19, by W. H Ma- f°'' Paving Sidney St. was submitted by , ,.., _,,, „ . . , ^ . ..

*" Mathieson. Sunnyside. $14,208.
Honey, Clk. City Comn,'for*^$58,233 bonds, J- A. Sturdyvin, Rantoul, at $9,500. he"" eV*fnr°naVin^'*i';r^s'?reerTmnrnvpmen? n n,. w u ^,.the nrnppeds nf which shall hi use,! fnr ,

be let for paving in btreet Improvement Orl lla. Wash.—Bids reported desired
imnrov^nl v1ir?ourstreets

Janesville, Wis.-Bids desired about Dist. No. 223, cost $15,000. Ford & Mac- until Anr. 26 bv Co Comfs for grtd[neimproving various streets. May i for paving S Bluff St. and other Crea, Engrs. and graveling about 1 mile' of ro\d be?
Toledo, O.-Bids desired until May 14 macad^am'' C V Kerch'' Ci^v^Fnl?'''''''' •Texarkana, Ark.-Contract for con- Ti^nnn

°''^"V w^^^f,"V""^SV°"- ^«'
by Chas. J. Sanzenbaeher. Co. Aud.. for

'"acaaam. c. v. Kerch, City Engr. structing about 60 miles concrete and ^'^.OOO. N. M. Wardall. Co. Clk.
grading and macadamizing with a bitu- •Marinette. Wis. — Contract awarded macadam roads radiating out of Tex- onrt n i, j ,a/ .. ^minous binder Washington Township Apr. 7 for 11,000 sq. yds. concrete pave- arkana and a bridge over Red River „JI° \,„o \f i-

"ash.—County Engi-
Stone and Gravel Road No. 65. a distance ment to Murphy Constr. Co.. of Manito- awarded to Lund & Hill, Little Rock, at ?„„„„„» "^f,"

°'j;ected to prepare plans
of 1.6 miles, in Washington Township. woe, at $16,342. Next 2 lowest bidders, total of $650,000. '"^ constructing highway between Colby

Troy, O.-It is proposed to pave 14,000 g-'.j[V Bo°"Ese^nab"a"Siic^'''$/6 520°"^'i"
B^o-e. Tex.-Citizens voted $25,000 1"

,„? w'"h / !'Z' .
sq. yd. asphalt concrete on 6-in. concrete l HilMs rifv PnSr '

*"'^^"- ^ t)onds for road improvements in Dist. No. ii"*"']'*'
Wash.—Lowest bid opened on

base, estimated at $1.45 per sq yd.; 22,200 '
"""s. i-ity Lngr.

^ Kendall County. Apr. .'i for constructing permanent high-
sq. yd. brick paving, 6-in. concrete base, •Milwaukee. Wis.—Contract for paving . ^ „ „ r^ . . . nP' ,% ?"~,"^^^}.,^^ A. H. Zone &
$1.74 to $1.85; 7500 sq. yd. bituminous mac- with sandstone Menominee St and with •Dallas, Tex.—Contracts for pav^-.' Co.. of Hanford, at $40,871. J.L.Cross,
adam. 6-in. concrete base, $1.24 to $1.35 creosoted block Lee St. awarded by ctty J^arded by City Comrs. as follows: >-" Aud.
per sq. yd. M. A. Gantz, City Engr. '« Ha- & Weiher at $11,663 and $7,793, ^,° niarfEnTlneeHrg'c^.^^U slft'^e?" pI" „,«-"'«• ^^"^-^^^"1. ''r%''««" -P"
Verona. O.-Bids reported until Apr. 26

'^•^^P'^"'^^'^- New York City, at $1.98 per sq. yd.', and K°A^^^^y <,^d. Public Works for paving
by V. J. Shilt, Village Clk for 6324 sq West Bend. Wis.—Bids reported desired Murray. Live Oak and San Jacinto St

-^icuonaio bt.. cost $124,000.

yds. macadam with surface' treatment. "ntil Apr. 22 by Bd. Pub. Wks. (Jos. M. with bitulithic to Texas Bitulithic Co.. c„..*i, n.„j rA/..u t

„ „. ,

ce ireaimeni.
OMeara, Chmn.) for grading, construct- Dallas, at $2.30 per sq. yd. Ma?^i for^n'n^V^/r^'S*'*^"'"'* °Pr'="«<'Urbana O.—Bids reported desired until ing Portland cement concrete pavement ^^» ,», .u -r r. . * , . ^^,^ i^i, ^ "r^'L^J"^ P,*/'^"''"' High-

Apr. 29 by Director Public Service for and concrete curb and gutter on Main St *f *•
^°''*!l' ^*'^-.r9?"'!;if',J°':

?'^'^'"» way No. 1, submitted by M. D. Hogan, of
paving S. Main and Miami Sts. a distance

euner on jviaui oi.
^^^^^^ connecting with Mandfield. Azie and Hoquiam. $19,960. Contract not vet

of about 1.3 miles. Wisconsin.—Plans and specifications Haslet Rds. has been awarded by City awarded awaiting Supreme Court deci-
have been prepared for the following Commission to Roach-Mannigan Paving sion. Chas. B. Nims, County Engr.Upper Sandusky, O.—About $23,000 work, under State aid laws (A. R. Hirst, Co.. Memphis. Tenn., at about $35,000.

paving bonds have been sold by County State Highway Engr., Madison) Bids . ^ . ^ „. , ^ „ Spokane. Wash.-Bids desired untilComrs. will be called for on or before May 1. ""^
^?'**o' 1?"^"^'^^^"^. °'

^?"],'"®.-.F^S; "^P""- ^2 by J. C. Argall, Purchasing
Cannelton Ind—Bids desirpd until A,.r

Columbia County, Village of Kilbourn. "ret No. 2, Medina County, voted $40,000 Agent, for the purchase of 100 tons as-
29 b.v Fred' Ber'ger Citv^ Clk for 120

grading and paving Bway. and Superior bonds for road improvements. phalt f. o. b. cars Spokane.
000 sq. ft, concrete' walks. Hermann '& •?'•; Sradmg earth 1855 cu yds.; grading Magnolia Park, Tex.—About $34,000 pav- i<snnt,„,. va/,.i, r- . . .Lemme Eng. Co.. Engineers, JaspTr, 'Jnd^ ™=%,|^» 'rf^nCoUTl'o'^^s.TV^l^cJl^ '"« '>'-'« ^^^"^ ^«^" «<'"' "^ ^"^ ^--"- --ft^fo^ronn^cf's;-o?re'"\^^d''Si,ry\7d,
Columbia City Ind—Bids renortprt Ho Paving 2646 sq. yds., waterbound; curb •Marshall. Tex. — Contract awarded Spokane bituminous No. 2. with 26.023

slr^d until Anr' 26 bv F F Frdmann" and gutter 5180 lin. ft.; vitr. pipe (18-in.) Apr. 9 for constructing 20 miles gravel ''n. ft. concrete and concrete foundation.
City Clk for pavine alleva ahnnt^Mn '50 lin. ft; concrete 27 cu. yds. for cul- and macadam highway to Smith Bros., of awarded Apr 6 to Mitchell Bros. &
sq yds brick or confrete verts (reinforced) ; inlets and catchbasins, Crockett, at $41,915. Next 3 lowest bids: ga^nc. at $52,255. G. W. Duffy. City4. yus. DUCK or concrete.

jg j^ j^^ furnished; cost about $11.00o! Roach Manlgan Paving Co., Ft. Worth, Clk.

i^n.h... ,„^ ,., , . , . . . .^
Address Clinton Quinn. County Highway $53,982; S. A. Gano, Vicksburg, Miss.. $54.- xaz-nma \A/,.h di„>„„ ,-. * .Goshen. lnd.--Contract is about to be Comi- . Pardeeville Wis or VilliTet. Pres 047- J H Haward & Sons Ft Worth 'acoma. Wash.—Perce County is pre-

let by County Comrs, for constructing B at Kilbmirn
Village Pres. "'.'• Jg

N P Turner Highway Ener P'"'',"? ^IS"^ '"^ paving several pieces of
miles brick road on Ft. Wayne Rd • cost

J^urjcurn. ».i.).o,i.. jn. t-. lurner. iiignway Jingr. ^ad in the near future; bids will be re-
ahout $72,243. •Boone. la.-Contract awarded Mar. 24 .

•San Antonio Tex.-Contra« for pav- ceived for concrete 1 and 2 course. War-
. , _, „ , ^ „ for paving 43 blocks with asphaltic con- '"K with asphaltic concrete N. Hackle- renite asphalt.

,
•Indianapolis. Ind.—Contract for pav- crete, approximately 49 000 so vda to berry St. awarded by City Council to Col- WaKhlnntnn twirls .o,>r,..t„.i />„„• j ..„

rw\rd"d'\/'?l;f"wor°kr"to"![S,erfcr- S"l
Mol^nL°AX1r l^a Co^^^of-D^s glazier Constr. Co. at $1.70 per sq. yd. til'^Mj^'^lTTt! f l5?|h°;,'l^ bT.' Olyml

Con8t1."'ca,''st Lou's Mo at $15 031
'^"

ri?v"cik'''
''"^ "^^ '"• ^"^ °"° ""*' V"=*°'-'^' Tex.-Citizens Calhoun County Pia (Wm B Roy. Comr.), for surfacingi^uuia. iviu.. ai lo.uii. City Clk, ^q^p^ $60,000 bonds for completing road with crushed stone 3 sections of Pacific

from Victoria County line to Port Highvijay. as follows:

wi,iy^?i1.r'n?m-;;':tl'T'^l/;:frv! JMrv^-''^n''^^1.Trlho1.^pVl^?i^rr^ar'?,iy?;n^l6"8f7':
°'''°""" '"'^?? ^"^' ^ -"-^^L°'"ca^^'l!t'S^

%!.!^^rsf'^^.P^^ll^n^!^%kliF--
^'^'^^

Clt.°"i;^t°e"s*'bi^drdelPrl2th«el!f?eT|'ar?J,^ " wf !a^'c';;m Co.. 6 miles, from Blaine
, ^ ,.> , , ,., May for paving Main. 4th and other south.

":«? r.-'m ??.Van';{^''!?lo;:k'^tlo;iVrni^^^^^ ^l *'-h HI *'h B"E%rcl!ldrn':'"^C?ty'Ergr^''°"'
''"•'"•

.

Vancouver. Wash.-Surveyors. includ-

'"3?ri!S[!a'^p';.-fS%i^^^^^^^^ I • 1 :? --•i'-^'
Ok.a. - contract awarded K^.r'^aA.. in^^l. %',ulirco^^,

2^3!!i"-JrSSS£"lf -
V^^ :^»

:'^ "« ^-^^ 3\%0%'d°r. <^oTl^ertl^°ar/hr?''vTr'"'b%'.lJk^ ?r "'^n t^h;%\"c7f,r H^^^wVTn''cM
26 fnieu reset to new curbine

*''''''''^*'''" *"^
'=°""*'%IS Al vXS .'SS E?^«- 4° ?»«*<& Vance, of Parsons, County, and bids will probtbly soon be

600 Hn ft curbs rM^t H\ *%i H"n ^ii ^"i"'
Benham Eng. Co.. Oklahoma City, called for. The State Legislature madeV iin. II. euros reset 2g .20 .20 .20 Okla., Consulting Engrs. an appropriation of $192,500 for the route



120 ENGINEERING RECORD Vol. 71, No. 16

^wn Totsda to Vmacoover, Waah.: Oarkv
OMUtj*a atere la about «M.M«. It la pro-
poaad to timdc hlchwar from and of bard
aurfMa vm,rttatat aaar Sotomon Croak T
nUIca IToa Farry LaadInK to I^ Cenlar:
lo be po*«d with maeadaiti.

Hood River, Ore—Loweat bid opened
by State Hlshway Dept at Salem (or
r«liMliii<.t lln Mitchell Point Mction of
CWiimMa Blshway waa aubmltted by
iBaiidllbr-Clartaon Co.. Portland, at
tw.m.

North Band, Oro.—Bids reported de-
alred Apr. 17 by City acrk (or pavinx
with sravel. bitulithic. bitiuninoua mac-
adam, cruahed rock, rock a^halt. aheet
mbalt or aaphalUc concrete city atreeta.
Mtantad eoat til.M«L

Oraaon City. Ore.—City Knslneer baa
baaa directed to prepare plana (or repav-
IBK Main St. with aaptialtlc concrete.
PaeUc HIshway from Oreson City

aouth la to be pared with (ravel by
county.
About tSM,<M la to be siMnt by county

for road and bridce work.

Portland, Ore.—Loweat bid opened by
City Council (or pavins with concrete
Cumberland Rd. aubtnitted by Jeffery &
Bnftoo. Cnion Ave. and E. Davia St.. at
ttt-Wt.

Alader St. la to be paved with
atone blocka. aidewalka to be of

coat about tlS.MI.

. Ora.—Blda reported dealred until
^ a by Max Oohlhar. Co. Clk. for

VadiBff and cmvaUnK and for sradlnc
and maeadamizinv near Slayton.

St. Johna, Ore.—O. Burson, City Engr..
n direct "

'lam: \j, n.
CO. 141.705:
D. 142.748:
«o, $44,763:

cted to prepare plana for
paTliw with concrete Pittaburs St.:
atlmatad ooot tU.000.

Vencalia, Ore.—Bida reported dealred
atU April H by W. F. Lauman. City
Raoordar. for improving Front St.. re-
oatatac tatt fL' pavlnc. Probable cost.

WarrantOfi, Ora-^Otlxena voted tc
pave with oil bound macadam Warren-
loa-Flavel Rd.: coat about $11,000.

California—Bida opened Apr. 5 by State
Histaway Comn.. Sacramento (Austin B.
Fletcher, EInsr.) for improving State hish-
waya aa follows
^Tolo County. Div. I. Route 6, Sect. A,

awarded to Palmer * McBryde. San Fran-
claco. aa foliowa: CS.OOO cu. yd. excav.
(without claaaiflcation), SO cU.: 300 lln.

ft. ll-ln. cor. iron pipe. SO eta.; 50 lin. ft.

K-in.. (0 eta.; 15 cu. yd. cement concrete.
Claas B (culverts and monuments) tl5;
TXIO CO. yd. c-ement concrete (pavt.), 13:
4t monumenu (haul and aet), ea., tl;
total. tlUUl. Next I loweat bida: C. H.
* A. W. CknriU, San Franciaco,
Jaa. FItzpatrick. Sacramento.
I«affl«r * Norton, San Francisco,
aulnear'a •atlmate. iSt.tSt.
Tolo Coanty, DIv. S, Route t. Sect. C.

Lioveat bidder, Joe Lawrence, Broderick,
aa (oIIowb: lt,00O cu. yd. excav. (without
claaaiflcation), M eta; IM lin. ft. cor.
Iron pipe. U In., SO cU.: 48 lin. ft. 18-in.,n eta.: IM Hn. ft. M-in.. tl.SO: IS cu. yd.
eaoMOt ooocreta, Claaa "B" (culverts and
BOtaoasanta), M: STOO cu. yd. cement con-
erata. Claaa -W' (part.), 12.85: Z500 tons
aravel aurfacinc (haul and place), }1:
ITOO lln. ft. guard ran. 40 cts.: 20 raonu-

- to haul and aet. each, 11.50: toUI.
^_.{. Nest 8 lowest bida: Peteraen dc

. lar, 8Ba Prandsco, 8r7.486: Batea, Bor-
toad * Ayar, Oakland, }28,S62: L. F. Oer-
detx, San Francisco, }Z8,S80. Englneer'a
aatlmata. tn.Ot.
Tulare County. DIv. (, Route 4, Sect. E.

LoweM bidder, W. A. KettteweU * Sons.
Sancer: Z4.000 cu. yd. excav. (without
claaslflcation). 45 eta.: 180 Un. ft. U-ln.
oor. Iron pipe. 75 cts.; U5 cu. yd. concrete
eolverta. Claaa "B" (cnlTerts and monu-
menta), flO: 5200 cu. yd. cement concrete.
Claaa "B'* (pavt.), $2.20: 4000 Un. ft. auard
ralL 81.80: M monuments, to haul and aet,mA 81: total, m.iza. .Next 8 loweat bids:
Geo. 8. Beneop * Sons. Los Anades, 882,-
MX; Hoffmaa * McLaren, Oakland, {82.-
tU; Taylor tc Berliner, Loa Anaeica, $84,-
4H. Endneer'a estimate. UL*Of.
Tulare County. Div. 7, Route 4, Sect.

Bt. Lowest bidder, W. A. Kettlewell A
Bona, Sanser, as follows: 34,000 cu. yd.
•xeav. (withirat claaaiflcation), 4S cts.; 60
Hn. ft. cor. Iron pipe. 12 In., 76 cU.; <0 lln.

It. X4>ln.. $1: 121 cu. yd. oamcnt concrete,
Claaa "Er' (cnlverta and monumanta), $10;
8X10 CO. yd. cement concrete, Claaa "B"
(pavt.). n.20; 84 monuments to haul and
set. each. $1; total. 824.7(1. Next 8 toweat
bids Oeo. S. Bcnaon tt Sons, Loa Anselaa,
$41.M2; Hoirman * McLaren, Oakland,
$48,401; Taylor Jt Berliner, Loa Anselca,
$4*,>40. Ensloeer'a eatimate, $46.t76.
Tuba O>onty, Div. 8, Routs 2, Sect. A.

Lowest bidder, E. E. Roddan ft Son.
Wheatland, aa follows: 15,000 cu. yd.
excav. (without claaaiflcation), 59 cts.; 80
Un. ft. U-in. cor. iron pipe, 50 cU.; 200
Un. ft. 18-in., eo cts.: 48 lln. ft. 24-iii., 76

eta.; 80 cu. yd. cement concrete, Clama B
(culverts and monuments), $10; 8210 cu.

yd. cement concrete. Class B (pavt.), $3;
1220 lin. ft. guard rail, 35 cU.; 28 monu-
menU (haul and set), each, $1.26; total,

£t ass. Other bids: LefTier A Norton,
m Francisco. $27,982: Highway Paving Sc

Constr. Co., San Franciaco, $20,<»<; F.

Rolandl. San Franciaco, $27,002. Engi-
neer's estimate, $19,942.

. . „ .
^K>range County, Div. 7, Route 2, Sect.

A. awarded to Braahear-Boms Co.. Loa

Angeles, aa foUows: 77.600 cu. yd. excav.
(Without claaaiflcation), 33H cts.; 1440

iln. ft. wooden piles, 75 cts.; 258 lin. ft.

18-ln. cor. iron pipe, 90 cts.: 562 lin. ft.

84-in.. $1: 500 cu. yd. cement concrete.

Claaa B (culverts and monuments), $7.50:

48 monuments (haul and set), each, il:

total. $81,633. Next 3 lowest bids Hoff-
man A McLaren. Oakiand, $34,386; Robt.
Sherer. Los Angeles. $34,715; Jas. S. Hi-
lend. Anaheim. $36,233. Engineer's esti-

mate. $36,175.

ACoronado, Cat.—Contract (or paving
and constructing sidewalks on Glorietta
Boulvd. awarded by Bd. Trus. to John
Engelbretsen. San Diego, at $41,004.

Hanford, Cal.—About $70,000 bonds (or

constructing state highways have been
sold.

Long Beach, Cai.—About $250,000 is to

be spent by city (or street improvements.

ALos Angeies, Cal.—Contract (or pav-
ing with asphalt Figueroa St. awarded by
Bd. Pub. VVks. to Oeorge H. Oswald at
$151,833.
Bids reported desired until Apr. 26 by

Bd. Suoerv. (or road improvements in

Road Diet No. 34. approximately 5070 cu.

yda. excav., 13.204 iln. (t. shaping road-
way. 35.30S sq. yds. concrete pavt. with
bituminous wearing surface: SI,500 cu.
v<l8. concrete In culverts and end walls:
2431 lbs. rein(orcing steel in culverts, etc.
Probable cost, $45,875.

Marysvllle, Cal.—About $40,000 paving
bonds have been sold.

Riverside. Cal.—Bids reported desired
until Apr. 21 by Bd. Superv. (or improving
Routes 20 and 22 a total o( 105 miles, in-
cluding grading, graveling and oiling.

Bids reported desired Apr. 26 by Harry
Oee. City Clk.. (or Improving 7th St.
cement curbs, concrete sidewalks, comi-
gated culverts, etc.: same time separate
bids (or macadamizing Fairmont Boule.,
including culverts, cement sidewalks, etc.

Santa Ana. Cal.—Bids desired until Apr.
20 by Bd. Superv. (or improving Dyer,
Fairview Smeltzer and Wibtersburg
Roada. W. B. Williams. Co. Clk.

San Bernardino, Cal.—Bids desired until
Apr. 20 by County Bd. Superv., San Ber-
nardino, to construct roads to consist o(
16 (t. concrete pavt. with 2-ft. oiled shoul-
ders, as follows: Road No. 4, Colton Ave.,
Div. C, 2.70 miles; Road No. 5, Colton
Ave., Div. D, 4 miles; Road No. 6, Sun

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arrangtd Ceographically

Manchester, N. H.—Bids desired until

Apr. 30 by Bd. Pub. Wks. (Harry W.
Spaulding. Mayor, Chran.) to furnish

material and construct a refuse de-

structor.

Schenectady, N. Y.—Contract award-
ed to M. F. Dollard, of Albany, for col-

lecting garbage and ashes in Schenectady,
at $48,500 a year (or 6 years, and an
allowance of $6,000 (or equipment now
owned by city.

Trenton, N. J.—Frank Thompson, City

Clk., writes no plans have yet been pre-

pared (or proposed garbage disposal plant.

Philadelphia, Pa.—Bids were opened
Apr. 8 bv Dept. Pub. Wks. for garbage
disposal (or 1916, and the only bid re-

ceived was submitted by the Penn Re-
duction Co., at $363,588. Wm. H. Con-
nell, Ch. Bureau o( Highway and Street

Cleaning.

Pontlac, Mich.—Citizens voted Apr. 6 to

grant the National Reduction Co., o(
Cleveland, O., a (ranchlse (or disposal of
garbage.

Hlllsboro. Tex.—Citizens voted Apr. 6

to issue $5,000 bonds (or constructing
crematory. A. Humphries, City Engr.
M. W. Lovell. Mayor.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Concrete Piers—Concord, N. H.—Con-
tract awarded by Bd. Pub. Wks. to New
Hampshire Cement Constr. Co., Man-
chester, for building 2 concrete piers at
Penacook, to include about 375 cu. yds.
concrete.

Terminal— Fall River, Mass.—Wm. A.
Hart, Secy. Chamber of Commerce,
writes that a bill appropriating $350,-
000 has been reported from the Harbor
& Lands Com. to the Ways and Means
Com. of the Legislature.

Hydro Electric Plant—Westfleld, Mass.
—The Water (bomrs. approved town-meet-
ing article relative to the proposed hydro-
electric plant in connection with proposed
new dam and reservoir on Granville

Bernardino Ave., 1.60 miles: Road No. 7, watershed, and It was recommended that
Archibald Ave., 3.50 miles; also construct- committee on appropriations indorse plan.
ing with 16-ft. macadam pavt., 2-ft. oiled
shoulders, roads as follows: Road No. 11,

Chino Ave., 1.2S miles; Road No. 8, 10th
St., Upland, 3 miles, and 10th St. Diag-
onal. .60 mile. E. R. Patty, Co. Clk.

San Francisco, Cal,—The Works Bd.
voted to pave Arkansas and 44th Aves.,
Mariposa and 20th Sts.: cost $43,200.

Bd. Works decided to improve portions
o( the (ollowing streets Valley, $5,500;
Parnassus Ave., $14,500: Buena Vista
Ave.. $6,000.

San Jose, Cal.^^ity Council approved
plans and speciflcations (or paving Em-
pire. Jackson, Vine, Post, 8th, Balbach
Sts.

VIsalla, Cal.—At>out $450,000 road bonds
have l>een sold by county.

Yuma, Ariz,—About $500,000 bonds have
been sold by Yuma County (or construct-
ing 2 roads through Yuma Reclamation
Project.

Salt Lake City, Utah.—The City Comn.
has appropriated $39,300 to meet the city's
portion o( cost o( street paving.

Utah.—The Governor has signed bill
providing (or a biennial appropriation o(
$100,800 (or state aid (or constructing
roada throughout state.

Lewlston, Idaho.—City Council is con-

To obtain authority to establish such a
power plant It will be necessary to have
a special act passed by State Legislature.

Dredging— Providence, R. I.—Following
are the bids opened Mar. 30, by Col. John
Millis, Corps Engrs., U. S. A.. Newport,
for dredging In Providence Harbor — (a)
price per cu. yd., (b) totals: P. Sanford
Ross, .Jersey (iitv. N. J., (a) 30 cts. and
10.5 cts.. (b) $91,833: ,Iohn H. Gerrish,
Boston, Mass.. (a) 28.9 cts. and 16.0 cts.,
rb) $104,733: J. S. Packard Dredging Co..
Providence, R. I., (a) 19.94 cts., (b)
$92,113.

Revetment Work—Wethersfleld, Conn.—Contract awarded bv MaJ. G. B. Pills-
bury, Corps Engrs., U. S. A., New Lon-
don, for bank revetment in Connecicut
River at Wethersfleld, to Olsen & Klav-
»ns. 336 61st St., Brooklyn. N. T., at
$16,090 (bids opened Mar, 1).

State Canal Work—Albany, N. Y.—The
Governor has signed the bill appropriat-
ing $150,000 for repairing apd improving
existing mechanical and other structures
connected with canals of the State, in
addition to fund appropriated for ordi-
nary repairs to canals.

Hydro- Electric Plant—Seneca Falls, N.
Y.—^M. G. Barnes, of Albany. Engr. for
Seneca Palls Power Co.. writes that the
proposed construction of a hydro-electric

, , , . „.. -o. • 1. .
power plant at Seneca Falls, capable of

Ji'^Ti?*
paving 9th St.; cost about developing 7500 10 hour hp., has been

postponed for the present. Ernest Gould,
of Seneca FaUs, is attorney for com-
pany.

Levee Work—Augusta, Ga.—Bids de-
sired until Apr. 27 by City Council for the
River and Canal Comn., 747 Broad St. for
const Micting an earth levee along Savan-
nah River below Augusta, Sects. 5 and 6
approximately Sonooo i, yds. in each
section, advertised In i:iigineering Rec-
ord. Nisbet Wingfield. Ch. Engr.

Wharves — Jacksonville, Fla.—Con-
thact has been awarded by Bd Port
Comrs. (F. W. Bruce, Ch. Engr.) Mar. 20
for constructing timber wharves and
municipal dock to E. W. Parker, Tampa,
for one part, at $7,660, and to Hlllyer &
.Sperring Co.. Jacksonville, for the other
part, at $4,660.

Dredging — Winter Haven, Fla.—Bids
desired until Apr. 24 by Bd. Directors
(Lycurgus Bums, Chmn.) at office ofTwenty Lakes Boat Course Club for
dredging the Twenty Lakes Boat Course
Canal, advertised In Engineering Record.
Atlantic Eng. Co., Engrs., Savannah, Ga.

Donaldsonvllle, La.—It is reported that

$20,000,

Moscow, Idaho.—Contract Is about to
be let by City Ck>uncll for paving Polk
St.; cost, $10,000.

Sandpoint, Idaho,—City Council voterl
to pave 22,000 sq. yds.; cost about $75,000.

Montreal, Que,—A press report states
that this city will spend this year
81.300,000 for paving streeU and $800,000
for macadamizing.

Toronto, Ont,—Bids desired until Apr.
27 by T. L. Church (Mayor), Chmn. Bd.
Control, for paving with asphalt Bruns-
wick Ave. and Essex and several other
StreeU, with aspbaltic concrete, Maitland
PI. and with concrete, lane first west
of Beverly St.

Vancouver, B. C.—Contract for paving
Marine Drive and other streets awarded
to Cotton Co., Ltd., at about $175,000.
Plans and speciflcations have been com-

pleted by city engineer (or extending 12th
Ave. to Klngsway; cost, about $45,000,

Nanalmo, B. C—A. Gough. City CHk.,
-vrltes contract has been awarded (or pav-
ing on Haliburton, Front WalSce Skin- hiil -L"*/?"Y" ,' k "•;r" '» reported that
ner and Macelerv Sf« Vn h i ic.iiil 5.'^^ ^^^ desired by Comrs. o( the Bayou

£v"pHr&>xi iE -EV-—'
""i.ooo%o«-°y"d:

will cost aw $5i0,O00WA°C^eScitv S^^''^.^!?"*"
WftB^nt channel and build

^^^^
• »w,wu. w. A. uwen, i^ity new catial; work to cover about 20 miles.Engr.

Cost, about $90,000.

kJtemi markti Ihut giu* th» name, of parties awarded contracts.

Drainage—Plain Dealing, La.—Bids de-
sired until Apr. 21 by Comrs. North Bos-
sier Levee Dist., Plain Dealing (J. Perry,
Secy.), for improving drainage in Posten
and Phelps Lake, Bossier Parish. Ap-
proximate contents 72,000 cu. yds. F. B.
Grevemberg, Jr., Engr., Continental Bank
Bldg., Shreveport.

Drainage System — Dresden, Tenn.

—

Contract awarded Apr. 8 by Commission-
ers of Middle Forlj and Spring Creek
Drainage and Levee Dist. No. 1, Weak-
ley County, to R. H. & G. A. McWilliams,
Memphis and Chicago, for 676,000 cu. yds.
of levee embankment, and 543,000 cu. yds.
ditch excav., at $122,059. Contractor pur-
chased bonds. Morgan Eng. Co., Mem-
phis, Engrs. for District.

Drainage—Paducah, Ky.—F. F. Shafer,
of Louisville, employed by Dept. of Agri-
culture, is here surveying the Mayfleld
Creek Drainage Dist., and will submit re-
port to County Court, with estimate of
cost of draining creek.

Dredging—Columbia City, Ind.—Con-
tract for dredging big Blue Creek Ditch
awarded Apr. 3 to Clyde A. Walb, of La-
grange, and C. J. Ness, of Columbia City;
cost about $32,239.

Flood Protection—Indianapolis, Ind,

—

Bids will be opened Apr. 26 (extension of
date from Apr. 23) for flood protection
work along west bank of White River
from Belt R.R. tracks on the south to
14th St. on the north. The work is to be
divided into 7 sections: estimated cost
$618,000. B. J. T. Jeup, City Engr.

River Improvement — Detroit, Mich.

—

Bids desired by Lieut. -Col. Mason M.
Patrick, Corps Engrs., U. S. A., Detroit,
Mich., for tlie following work, all 4 pro-
posals advertised in Engineering Record.

Until Apr. 28—Dredging ship channel In
Lake St. Clair, Mich.

Until May 11—Furnishing and placing
stone riprap along lake face of main
breakwater, Harbor Beach, Mich.

Until May 12—Constructing and placing
2 timber cribs and replacing with con-
crete timber superstructure, breakwater
at Harbor Beach, Mich.

Until May 15—Constructing concrete
masonry for 4th lock at Sault Ste. Marie,
Mich.
Ditch — Bloomlngton, 111. — Contract

awarded to Fred M. Crane Co., of Omaha,
Neb., for constructing ditch of the Prairie
Creek Drainage Dist., in Empire and
West Townships, about 142,149 cu. yds.
excav. at 8.74 cts. per cu. yd:; total about
$13,000.

Drainage—Clinton, la.—County Bd. of
Supervisors have voted to construct a
drainage system, about 17 miles in length;
cost about $100,000.

Ditch—Nevada, la.—Contract award-
ed by County Bd. Supervisors for con-
structing New Albany ditch No. 68 to
Sargent Ditcher Co., o( Ft. Dodge, at
$20,572; for Indian Creek ditch No. 66, to
Hawkeye Constr. Co., Webster City, for
tile at $5,116, and H. L. Brown, of Max-
well, for laying the same, at $1,674.

Dam—Waverly, la.—Bids desired until
Apr. 27 by H. R. Van Derveer, City Clk.,
for constructing a concrete dam and bulk-
head across Cedar River at Waverly, ad-
vertised in Engineering Record. C. A.
Cool, Engr.

Ditch Work—Slayton, Minn.—Bids de-
sired until Apr. 20 by E. V. O'Brien. Co.
Aud., for constructing Judicial Ditch No.
8; total length of ditch 20,900 ft.; about
20,500 ft. 6 to 16-in. tile will be needed;
cost $8,512; also Judicial Ditch No. 6;
length 34,600 ft.: about 29.500 ft. 6 to 24-

in, tile: cost $14,454.

Ditch—St, James, Minn.—Bids reported
desired until Apr. 30 at office of J. C.
Jensen, Co. Aud., at St. James, for con-
structing Judicial Ditch No. 9, counties
of Watonwan and Martin. Probable cost
$32,843.

Concrete Work on Harriet Island—St.
Paul, Minn.—Bids reported desired until
Apr. 26 by August Hoenstein, Purchasing
.Agent, for constructing concrete work on
H.irriet Island.

Hydroelectric—St. Louis, Mo.—Civic ex-
perts are flguring on economy of build-
ing a canal connecting Missouri and
Meramec Rivers and dam to supply
hydroelectric power to St. Louis; esti-
mated cost $10,000,000. Senator S. E. •

Bronson, Ozark, Mo., Secy, of State
Comn., in charge of project.

Drainage Bonds—Crawfordsvllle, Ark.

—

Bids desired until Apr. 22 by Comrs. of
Drainage Dist. No. 3 (W. W. Swepston,
Chmn.) for $250,000 drainage bonds.

Wharves — Beaumont, Tex.—Contract
awarded to Spence & Howe, of Port
Arthur, by the Magnolia Petroleum Co.
for construction of 1000 ft. of concrete
wharves for city, at about $75,000: with
dredging and other work necessary, the
total cost will be about $100,000.

Drainage—Richmond, Tex.—State At-
torney General has approved issue or

$61,000 bonds for Drainage Dist. No. 1.

Dam—Denver, Colo.—Bids reported de-
sired until Apr. 24 at office of Franklin
E. Brooks, Pres. Costilla Development
Co., First Natl. Bank Bldg.. Denver, for

constructing Costilla Dam in Taos Coun-
ty, N. M., involving about 30.000 cu. yds.

earth work and 3600 cu. yds. reinforced
concrete. J. C. Ulrich, Project Engr.,
210 W. 2nd Ave., Denver.
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-^Irrigation Grand Junction, Colo.— Glen Rose, Tex.—Glen Rose & Walnut 3 153,500 cu. yds. rock excav 4.90

Contract has been awarded for construe- Springs Ry. Co. contemplates construct- 3A 3,700 cu. yds. rock excav. for sewers, pipes,
tion of main canal station 1933 and 2437 ing 40-mile electric railway from Glen ducts, etc 4.90
and lateral district. Grand Valley project, Rose to Ft. Worth. J. H. Farr, Pres. 4Z 1,100 lin. ft. maintain., protect., secur.
Colo., 1" V'^in'ty °f G'-f;"^ /"' vdL°Vn"al Seguin, Tex.-Guadalupe Valley Trac- ,, „ .,

'^"^ underpin. ... 20.00
trmta, Colo., about 640,000 cu>ds canal

jion Co. chartered to construct an elec- *l Supporting and perm, underpinning Cen-

:^?«?J?H°"',,^''^* "ioii «,r»w A. rarrt Co fie railway between Austin, Lockhart. ,^ Park Apartments (lump sum) 5,000.00 1

$59,921, to Mendenhall, Straw & Bird Co., g )„ ^j g^n Antonio. *Y 30 lin. ft. restoring Central Park stone
Springville, Utah; for Schedules 1 and 4, ° ,^,3^1, fence 10.00
about $38,675, to Reynolds-Ely Constr. Brandon, Man.—City Council voted to 5 2,200 cu. yds. tunnel excav 7 00
Co., of Springville. Utah. spend about $16,500 on extending Brandon 6 31,200 cu. yds. concrete masonry 7.50

Ditch—Mt Vernon Wash.—The Comrs. Municipal Ry. 7 3,740 cu. yds. protective concrete 7.50

SkagUCo^ntr'wv" Alexander, Clk.) | 3,000 cu. yds. rubble stone masonry 8.00

?„„^/ir,,.i,iv .iofahiiBhrnpnt of a drainage „... „^ . 8A 50 cu. yds. dry rubble stone masonry 6.00

dfstricrtoVovfde fS?^main o^^^^ RAILROADS. 9 100 cu. yds. brick masonry 20.00

to 8 ft wide with wood flume outlet or Items Arranged Geographically 10 50 cu yds. hollow terra-cotta masonry. . 15.00

f'iT?^rfrf)«y'srif p?^e\n1 -"-man, S. C.-The Furman ^ Yemas- i^ \Z fS^nl^ft^Tnib^/r ^pfl^er.^"^"!^".'.- i
.- .•

I i i 'T,
liJ-^o^.e-n'-dirc-h I T.^' ftri«of^$?o°-ooTTrcin^SS^ra'^^a^ii?o\^d f, nl ^'"^^-^iHl^T^^::::.-:. 1:?S
Pumping Plant—Seattle, Wash.—Con- from Furman to Yemassee, a distance of 15 4,900 sq, yds. (a) waterproof., 1 ply 30

tract for a pumping plant for Lake Wash- 20 miles. Motive power will be steam, 100 sq. yds. (b) waterproof., 2 ply 50
mgton canal locks awarded to R. D. Wood and general oflices to be located at Fur- 24,700 sq. yds. (c) waterproof., 3 ply 70

& Co of Philadelphia, Pa., at $30,776 man. J. H. Adams W. P. EUis and H. 100 sq. yds. (d) waterproof., 4 ply .90

(bids opened Mar. 15 by U. S. Engr., at Wemdal reported Interested. 100 sq. yds. (e) waterproof., 5 ply 1.10

Seattle). •Goshen, Wash.—Contract for construe- ^'^nn fS' X^^- }f.^ '"'l^''P™°J- ? P'^J ^'^S
*Riv,r Work—Coaullle Ore.—Contract tion of a branch railroad for the Milwau- ,« \ll I'i- X^l' (*), y^"='"P™°f;v ^^y P'^ „^-20

rp^n^P^award^ to PueetSou^ Bridge kee system reported awarded Apr. 8 to JS ?^0 cu. yds brick in asphalt mastic 25.00

fe'^Dredging CO Seaft"e^ for removal of Twohy Bros., Spokane, Wash. The road '' 100 "• " («) 12-"- vnr;. pipe 60

500 000 or 750 000 cu ydb. material from will be 12 miles long and extend from ,100 n. ft. (b) 10-in. v tr. p pe 50

?h»\Yv»rhyi-<> for the Port of Coos Bay, Goshen to Welcome: total cost, including ^'l^O n. ft. (c) 8-in. v tr. p pe 40

i^ a^ut 13 cts ner yd 2 bridges over Nooksack River, between 100 n. ft. d) 6-ln. vitr. pipe 30
at about 13 cts. per yd. $350,000 and $400,000. 100 n- ". e) 4- n. vitr. pipe .20

Irrlaatlon Work-Provo, Utah.—Follow- » • " ' 100 lin. ft. (g) 6-in. c.-l. pipe 1.20

in " are totals of 4 lowest bids opened by •Grants Pass, Ore.—Contract reported 4,740 Im. ft. (h) 4-in. c.-l. pipe 75

XT S Reclamation Service Provo, Apr. 8 awarded to Twohy Bros., Portland, to 25 lin. ft. (1) 10-ln. c.-i. pipe 1.50

fnV ?onstruttion involving about 8000 yds. complete California & Coast R.R. from 17A 50 Un. ft. (a) 3-ln. extra heavy c.-i.

nf fanRl txcav and 1350 yds. of reinforced Grant Pass, Ore., to Crescent City, Gal.; pipes, specials and fittings .50

rnnprete nM.'r Payson City: Greene total cost about $5,000,000. 100 lin. ft. (b) 4-ln. extra heavy c.-l.

rvlrx..^ nn Tnoele $14 300- Hedenberg, „ ,. /.> t^ ., „ „ . pipes, specials and fittings 70

ofs"or& Gee, P?2vo,' $16,20irSilas Hutch- piftX^ ";?• Pa°'''t;;;S^S A^TendaU. 180 lin. ft. (c) 6-in. extra heavy c.-i.

Ii,^„ <?nHn^viiip $17 357- Wasatch Grad- i"^'^'"J-snA j*-' tnrougn &. a. iienaaii, pipes, specials and fittings 1.26

nl Co sX Lake city $29 574 has submitted a proposition to the people 160 lin. ft. (d) 8-in. extra heavy c.-i.Ing Co., SaU Lake City, $^9,0/4.
, Roseburg whereby they agree to con- pipes, specials and fittings... L75

Irrigation Work — Provo, Utah.—Bids struct a standard gauge railroad from ig 166,330 duct ft. tunnel ducts 10
desired until May 4 by U. S. Reclamation this city to their timber holdings on the 18A 22,100 duct ft. railroad ducts 10
Service. Los Angeles, to furnish material North Umpqua River, about 30 miles in 19 2,510 tons riveted steel 60.00
and erect riveted steel pipe for Straw- length, at a cost of about $750,000, and 20 2,350 tons steel beams and shapes 55.00
berry Valley Project, Utah. erect a sawmill in Roseburg, to cost about 21 150 tons steel rods and bars 55.00

e I* 1 ,1,- rit« iitnh-Rids re- P"'""?' *"**
J"^*"* °*'jf-'."''®?'^?:'.*"^.

*'^'"* 25 27 tons miscell. iron castings 50.00
°.'"?~:;®^'*

i-'.^,ftn A^V 91 h7 Karl A m exchange for a niill site right-of-way 25C 6 tons miscell. sewer furnishings 50.00
ported desired until Apr. i\ by K.ari a. ^nd municipal bonds in the sum ot 26 1 000 lb<i <ineflal wire fnrm<i 0'!
Scheid, City Recorder, to construct dam j3oo,ooo. Ytr 9'3 7^' ,7Ti ,7v^ft^!^^lV V»;W;on''

'

' inn
af Twin I^kes Ble Cottonwood Canon,

""'"" iia j,9S0 lin. ft. 1%-ln. oak or ash handrail.... 1.00

to Include rubble concrete dam, 65 ft. Lewlston, Idaho.—It is reported that 28 7,840 sq. ft. steel gratings 1.40

'hieh (9100 cu. yds.), or a reinforced con- the Lewlston, Nez Perce & Eastern R.R. 29 5,000 sq. ft. vault light. 1.25

crite dam (4000 cu. yds.), and 1000 cu. Co. will construct branch line from Lewis- ,. Street Surface Restored:

yds excav. S. Q. Cannon. City Engr. ton, Idaho, to Vollmer, Idaho. Z. A. ^0 5,250 sq. yds. (a) within curb lines 2.00
' Johnson, Pres. 15,140 sq. yds. (e) with asphalt 2.60

Harbor Work—Ontario.—Following are , , ^ ,j ,. „,,, t . .. t^t
^^0 sq. yds. (f) granite block 2.60

reported t™ be appropriations made re- ^Lewlston, Idaho.-The Lewlston, Nez 290 sq. yds. (g) asphalt block 2.50

clntly by Dominion Government at Ot- Y^^"^ ^ ^, Eastern R.R Co. reported 100 lin. ft. (i) new blue stone curb. .. . 1.00

tawa Ont?f Harbor improvements at fp™ed to take over the Nez Perce 2,760 sq. yds. (j) wooden block 3.00

Port Arthur and Port William, $500,000; & Waho R.R which extends from 30 100 lin. ft. (k) 8-ln. granite curb 2.00

harbor IraDrovements at Vancouver B ^^^ Perce to Vollmer, Idaho, and from

C $350,000, and miscellaneous improve- hTAlf'^n!^ \?
Tammany. A bond issue of 31 840 sq. yds. park surface restored 25

mints in the Eraser River $100,000. $5,000,000 has been authorized and the 32 4,500 Iln. ft. (a) w.-i. elec. conduits, % In.. .15
first issue will be for $1,830,000, to be used 200 lin. ft. (b) w.-i. elec. conduits, 1% In. .30
to purchase the Nez Perce & Idaho road 250 lin. ft. (c) w.-i. elec. conduits, 2 in... .40
and extend the line to Waha Prairie. It 2,400 lin. ft. (d) w.-i. elec. conduits, 1 in... .20

ELECTRIC RAILWAYS. '^ planned to build the extension this 33 510 cast-iron outlet boxes, ea 50
, . „ year. Z. A. Johnson, of Lewlston, Pres. 34 150 lin. ft. (a) extra heavy c.-i. pipes

Hems Arranged Geographically
Hamilton, Ont.-City Engineer Macal- ,20 Hn^"f? ''rhMxVrV"^^,;^

"

'^
"

T "
•,;.•,;;;

'<"'

Brooklyn. N. Y.-The Public Service lum estimates cost of lowering T. H. & and fittings 3 in ^ ^^
75

Comn. for the First Dist New York has B tracks be^^ow street level at $960,000 or
3, „„ „„^"f?

fittings^
3^ n 75

ordered public hearings Apr. 23 on forms raising t.lem at $700,000.
38 j 920 lin. ft. 15-in. vitr. pipe sewer 2.00

SJ Th"»'''^4?h'%t'^°?a/te?n°RaDid Transit 39 160 lin. ft. 18-in. vitr. pipe sewer 2.50

°RU'J.ld."%l'fs^rhrso.Sfld Sp'n PUBLIC BUILDINGS AND « 1.300 lin. ft. 20-in: vitr. pipe sewer 2.75

Dist. subway, which starts at 6th Ave. SCHOOLS. 41 J50 in ft 24- n vitr om slZfr 325

iTh 'il\tk\^r^:-r^.^njrurlt: nen.s Arranged Geographically ons"c.-^ ^l.^vj^'^.^^-V::.
4

f

iT^'^Sr^-luSfA^e '^h'i- ^"''-"' ^^-BiOs <Jeslred until May 1 % 1 Z'^'^ ?t^."'IV^ \^ T^^^V^^IU: ''''

J^^* aIJ t^H Th» ?Z^ ish,.^ Ran?Sad ^y ^''^°°^ l^'^'S- Com., care of Harry S. shaped brick or concrete sewer... 3.75

^°JlAf*„,?v^A^»i^?E.w Ynrk The 5
Coombs, Archt., Lewiston, to furnish ma- 47 140 lin. ft 4 ft. in. x 2 ft. 8 In. egg-nght-of-way to Last New York The 5 terial and erect Webster Grammar School shaped brick or concrete sewer. . 4.65

S*.^n^rt^^/.H^n n? thl rnnTp nnmelv from 5^* Auburn; also separate bids for heat- 75 5.340 lin. ft. (a) street surface railroad,

f.rJv^'^ M»nh»tti^ to r;,X^?/ Jun?^ '"«• plumbing and electric wiring. Cost underground trolley 5.00

^!-}L -^^tk ?l^„i?;^il Uf^h? .^„7i trpvir? '•ePorted not to exceed $100,000. including 76 4 (b) support elevated railroad cols,,

rn°g"th\"Yo'=nT'rst;;d°'^flr'Sk'%fgh\!S: '- "' --'^''-'-
,, „„ ,inTt"^''^n"''w°iTer°Vpe'"""'

^"-
'"S's"way will be an elevated railroad. Mexiso, Me.—Miller & Mayo, of Port- 1° ^'^O "• "• .1 " ^^1% P Pe V'

land, have prepared plans for the school f.
210 In. ft. 12- n. water p pe 1..50

Phoenlxvllle, Pa.—Plans being consid- to be erected here. H . ''IS"";- 20-in. water pipe. 2.50

ered by Chester & Lancaster Ry. Co. to _ ^ „ ^ .

S8A 30 service eonnecfns for water pipes, ea. 8.00

construct an electric railway to connect Boston, Mass.—See "Miscellaneous." 90 320 lin. ft. 4-in. c.-i. gas pipe .iO

Lancaster and Phoenixville. Cambridge, Mass.—Following are tour H 1,2 ],'"• ^^ g-jn- c.-
.
gas p pe .75

lowest bids 'received by SuplrintendeSt H ??X "• f' il'-i;- S" ' ^! S S2 MlColumbus, O.—Bids desired until May Buildings, on general contract for erecting 21. r llx !. ' .f J^C'^-
.''• ^^^P P®- ••, r" '^

1 by Al. Reinhard, Clk. Council, for con- building for tuberculosis hospital: John ^^^ ^'^^O Iln. ft. (a) 8-ln. w.-i. by-piissing pipe
structing street railways on certain B. Byrne, Inc., $56,387; Jos. M Dolan "r"" °^ below street surface 2.i.t

streets, including Leonard Ave. Route and $56,773; J. J. Powers, $59,756; C S Cun- "^^ 210 lin. ft. (g) 8-in. w.-l. by-passing pipe
Joyce Ave. Route. ningham Constr. Co. $61,814. Lowest bid °1^""??^'e, • •

; II^
_ ^ for plumbing was from P T MnonAv nt 310 lin. ft. (h) trestle 3.00

*l ronton, O.—Contract for building ex- j^^^^"^
"moing was irom i-. j. Mooney at

^^^ 110 lin. ft. (d) 10-In. w.-I. gas pipe L.'^O
tension of Ohio Valley Traction Ry. from *Contract for erecting abovn fnhercu- 99D 30 service connections for gas pipe, ea.. 8.00
Ironton to bciotoyille has been awarded to josis hospital awarded to J B Byrne. 100 5 tons new c.-i. hub and spigot straight

geith"iy,?irtingfoT'^"V^^- ^"^ ^ 'A"r'=cht.!'B§s''tr
'"''''' «^°- « °"'=°' lOOA 50 lln^'Ft^d) neWiblln.- stand^d- weight

''''

•Lawrence, Kan.—Contract for grading .
Following are four lowest bids opened ,„ „ ,

w.-i. gas pipe...................... 2.00

33 miles between Bonner Springs and March 31 by Supt. of Buildings for gen- 101 2 tons new c.-l hub and spigot pipe
Lawrence awarded by Joplln & Pittsburg eral construction of new Agassiz School; ,„, . -„ ,1.

^P^*^"^' '^ n^^?'". »VV; ;"" "•

Ry. Co. to S. S. Dolman & Son, Topeka. ^°^- M. Dolan, $44,081; McGahey & 'OlA 50 lbs. new malleable iron fittings for
O'Connor. $50,664: John B Byrne Ino v.\-\. gas pipe 12

Canton, Mo.—Preliminary arrangements $50,937, and J J Powers J-51 269 Plumb- 102 110 lin. ft. 8-in. h.p. water pipe 2.00
being made to construct an electric rail- Ing, lowest bid, Crosby (ionle'y Co $2 390- 103 210 lin. ft. 12-in. h.p. water pipe 3.00
way from Keokuk, la., crossing Des electric and gas fixtures Thos w' Byrne' 104 210 Iln. ft. 16-in. h.p. water pipe 3.50
Moines River at St. Francisville and ex- $1,542; heating and ventilating Lynch & 105 110 lin. ft. 20-In. h.p. water pipe 4.00
tending to Jefferson City and Canton. Woodward, $8,770 106 210 lin. ft. 24-In. h.p. water pipe 5.00

107 5 tons new c.-I. spigot and grove h.p.
water pipe 60. 00

New York, N. Y.—Bids were opened Apr. 9 by Public Service Comn for 1st Dist. 108 10 tons new c.-i. spigot and grove h.p.
154 Nassau St., for construction of Sect. 4 of Routes 4 and 36, a part of the Bway.- special castings 75.00
4th Ave. Rapid Transit R.R., in Boro. Manhattan, to consist of a 2 4 and 6-track 127 1,050 duct ft. electric ducts and conduits,
underground railroad northerly under 7th Ave., from 51st St. to 59th s't and easterly In place .36
under 59th St. to a point 22 ft. west of westerly building line of the 7th Ave extended- 127A 110 lin. ft. (a) 2i/4-ln. w.-i. pipe electric
<a) Litchfield Constr. Co., 23 Flatbush Ave., Brooklyn, $1,937,509- (b) Rodgers & conduits 40
llagerty. Inc., 152d St. and Hudson River, $2,089,457; (c) T A Gillespie Co 60 5,260 lin. ft. (b) 3-in. w.i. plpo electric
Church St., $2,159,065; (d) Degnon Contr. Co., 30 E. 42d St., $2,165,890- Mason & conduits 50
Hanger Co., $2,217,955; J. F. Cogan Co., $2,221,561; Oscar Daniels Co $2 277 270- 110 lin. ft. (c) 3%-ln. w.-l. pipe electric
Godwin Constr. Co., $2,298,244; Inter-Contlnental Constr. Co. $2 318 778- Norton & conduits 63
Gorman Contr. Co., $2,343,687; Smith, Hauser & Maclsaacs, 'inc., $2,442,079; E. E. 110 Iln. ft. (d) 4-in. w.-I. pipe electric
Smith Contr. Co., $2,447,695; Underpinning & Foundation Co., $2,593,821 (bidders of conduits 75
New York, unless otherwise stated) (not yet awarded). 110 lin. ft. (e) 4%-ln. w.-i. pipe electric

Unit prices of 4 lowest bidders, a, b, c and d: conduits 1.00
Ilewi „ (a) (b) (0) (d) 210 lin. ft. (f) 2-in. Edison conduits 50

1 98,700 cu. yds. earth excav. above m. h. w. $3.19 $2.00 $4.75 $4.00 210 lin. ft. (g) 2%-ln. Edison conduits... .50
2A 2,600 cu. yds. earth excav. for sewers, 127C 16 service connections for electric con-

pipes, ducts, etc 3.19 2.00 4.75 4.00 dults, ea 8.00

ititems marked thus give the names of parties awarded contracts.

6.00 4.76 4.50

6.00 4.75 4.50

10.00 60.00 40.00

,000.00 2,000.00 40,000.00

5.00 12.50 50.00
10.00 8.00 10.00
9.00 8.50 9.30
9.00 8.50 9.30
3.00 4.00 8.00
3.00 3.00 7.00

15.00 16.00 15.00
15.00 15.00 15.00
3.00 2.85 1.50
.25 .40 .20

50.00 45.00 50.00
2.50 1.50 2.50
.35 .40 .50
.60 .66 .76
.75 1.00 1.10

1.25 1.25 1.46
1.50 1.50 1.75
2.00 1.90 2.00
.35 .30 .40

26.00 20.00 25.00
.75 .75 .80
.65 .56 .65
.50 .46 .80
.45 .40 .25
.40-' .30 .20

1.00 .75 1.00
.50 .55 1.00

1.75 1.60 1.60

1.00 .60 1.00

1.25 .75 LOO

1.50 1.00 1.60

2.59 1.30 1.76
.11 .12 .10
.15 .12 .16

63.00 60.00 C4.00
57.00 66.00 64.00
60.00 50.00 50.00
70.00 50.00 50.00

100.00 50.00 iO.OO
.10 .15 .10

.45 .50 .75
1.50 1.50 1.06
1.50 1.80 1.00

1.50 2.00 2.00
2.00 2.00 2.50
2.50 2.50 3.50
2.50 2.50 3,50
1.50 1.00 1.50
3.00 2.50 3.50
2.00 1.00 1.50

1.00 2.01 2.00
.15 .20 25
.25 .40 .40
.30 .65 .60
.20 .25 .30

1.00 .70 1.00

1.50 .90 1.50

1.00 .5C 1.0«
2.40 1.50 3.60
2.75 2.00 4.00
3.26 2.50 4.60
4.00 2.85 5.00
4.60 3.50 5.50
5.00 4.10 6.00

40.00 40.00 60.00
75.00 80.00 90.00

6.25 6.00 10.00

7.50 6.00 12.00

10.00 6.00 12.00

600.00 500.00 1,000.00
.40 1.00 1.50
.75 2.00 2.60

1.25 2.60 3.60
25.00 20.00 25.00

.40 1.00 1.00

.50 1.50 1.25

.65 2.00 1.50

.76 2.50 1.75

2.50 5.00 4.50

2.00 2.75 4.50
1.50 2.00 2.00
2.00 3.50 1.75

25.00 15.00 25.00

35.00 35.00 40.00

1.75 3.00 1.76

65.00 50.00 60.00

.20 .10 .10

.75 2.50 2.00
1.00 3.00 2.50
1.50 4.00 3.00
2.00 5.00 4.00
2.50 6.00 5.00

35.00 40.00 40.00

65.00 50.00 60.00

.50 .40 .50

.50 .25 .75

.50 .30 .75

.50 .35 .75

.50 .40 .75

.50 .45 .75
1.25 .20 1.50
1.25 .25 1.60

25.00 10.00 60.00
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Oadham, Mass.—CitUena TOted IISO.OOO
to erect a high schooL

Lawrence, Maaa.—EL J. Wade. Ci^ Clk..
writes itiat the proposed Oliver School,
Mds to be opened Apr. M. wlU be 3

stories, brick, and cost tZSO.OOO. Jas. E.
AUen. Archt.. 283 Essex St.

Southbridoe, Maas.—Plans prejtared by
Peabody A Steams. Boston, (or the new
high stdiooL

Watertown, Mass.—Plans being pre-
pared for the brick gramniAr school to be
erected on .\rUnKton St.: coat 373.000.
Address School Bd.

West Springfield, Mass.—Fowle ft Hard-
Ins of Westneld are architecU for the
proposed new high school to cost tSB.OOO.

Wercsster, Mass.—Additions are to be
bolh to the Cambridse St. school, to cost
t&&.OM. and to the Adams St. school.
cost fSl.OW. Geo. C. Halcutt. Supt. Pub.
BIdss.

Bristol, R. I.—Town has appropriated
MO.Mu for erecting a srhooL Dr. U. W.
Church, Chmn. School 3d.

Warren, R. I.—Town has appropriated
tSO.OOO for erecting an 8-room school,
brick construction. D. L,. Morrlsey, Chmn.
School Bd.

Bridgeport. Conn.—Bids reported de-
sired Apr 1> by Bd. Ekioc. for erecting
an »-room school on Claremont Ave.
Fr«dk. A. Cooper, Archt.. Meigs Bldg.

tiamden. Conn.—Lowest bid opened
by Bldg. Com. for erecting the school on
Putnam Ave. was submitted by Jas. H.
Hogan. at tZS.300.

'^Hartford, Conn.—Contract (or steel

equipment for the municipal building
awarded to Crown Metal Constr. Co., at

Windsor, Conn.—The main building to

be known as the Founders Building Is to

be erected at the Loomls Inat.; cost,

tJlM.OOO. Murphy & Dana, New York.
Archls.

*Amltyvllle, L. I., N. Y.—General con-
tract (or erecting 2-8tory home for Long
Island Home awarded to E. W. Howell.
Babylon, L. I.: cost, $40,000. Dr. O. J.

Wllsey. Supt.; L. Ingtee, Amityville.
Archt.

BInghamton, N. Y.—S. O. Lacey, Blng-
hamion. selected to prepare plans for the
Helen and New St. schools.

Buffalo, N. Y.—Plans prepared by Geo.
Gary, Delaware Ave. and Huron St., (or

a brick and steel addition to the laundry
building at the Buffalo General Hospital.
Dr. Kenwick R. Ross, Supt.
Plans being prepared by City Architect

Howard L. Beck, (or Public School No. 31,

to be erected at Emalie and William Sts.,

to be I-story, structural steel and tile,

flreproof. and estimated to cost {4OO.0O0.

The Mayor and Councilmen have ap-
proved the West Farm site hospital reso-
lution providing a bond Issue of 3600.000.

Site at Caasy and Depot Sts. has been
purchased bv the Council for a stable for
the Dept. of StreeU.

Oreatkills, 8. 1., N. Y.—Bids desired
onUl Apr. 2C by C. B. J. Snyder. Supt.
School Bldgs., New York City, for general
construction, also plumbing and drainage
«( School 8, Oreatkills. Boro. Richmond,
niiiiillj tM.OOO and 32.000 respectively.

Loefcport, N. Y.—Supervisors have ap-
proved reports of building com. recom-
moiding plans and speclflcatlona prepared
for (•-Mil addition to the county Jail and
eolaraement of the county clerk's ofnce:

coat, tM.OOO to K0,000 and $25,000 to $32,-

•M, respectively.

MIddletown, N. Y.—Reported Bd. Edu
contemplates erecting 2-story brick ac

ditioo to school on Mulberry St.

MIneola, L. 1., N. Y.—Plans completed
by L B. Baylis, S5 Main St., Hempstead.
for additions to and remodeling the
school. Bids on general contrsct will lie

asked alwot ApririS. Cost, $45,000. Ad-
drsaa Bd. Bdua

Riverbcad, L. 1.. N. Y.—Bids desired
until Apr. 22 by Dwtght T. Corbin. Secy,
of Com., at office of County Bd. Superv.,
Rlverhead, for furnishing material and
enacting a group of buildings for the
flaffoik County Tuberculosis Hospital, at
FarmlngvlUe. Nathan Myers, Archt..
Woolworth Bldg.. New York City.

'^Rome, N. Y.—Contract for erecting
dormitory building at Rome State Cus-
todial Asylum (bid* opened March 1) "U
been awarded to Geo. B. Long of Wor-
cester. Mass., for general construction at

tU,SO0: heating, K. T. Ford Co., Roch-
ester, $18,972: also plumbing at $9.(73:

electric work to Langdon ft Hughes of
rtlfa at $3.6<l.

AWstervliet, N. Y.—Contracts for erect-

ing city hall awarded Apr. 12 as follows:

Mason work, Chas. P. Boland Co., Troy,
$28,400: carpenter work. Jas. T. Young,
WaUrvUet, $13,100: electrical wiring and
ITxtures. Devoe-Stewart Electric Co.,

Troy. $1,025. Wm. B. Daubney. Clk. Bd.
of Contract ft Supply. Demers. Mosley
& Champalgne. Archts.. Troy.

Atlantic City, N. J.—Plans being pre-

pared for J-story school which Bd. Edue.
intends erecting at a cost of $160,000.

*East Rutherford, N. J.—Contract for

erecting St. Joseph Parochial School, at

Hoboken Road and Htickensack St.,

awarded to Julius Koch Co.; cost, $40,000.

Paterson, N. J.—Bd. E^stlmates has pro-

vided $125,000 for erectlnB School No. 10.

Plans -are being prepared.

Plalnfield, N. J.—Following are four

lowest bids opened Apr. 2 by Superv.
Archt., Washington. D. C. (or erecting

the Post Office (n) limestone, (b) sand-
stone, (o) light pink Tennessee marMe:
Chas. Gilpin, rhiladelphla. Pa., (a) $82,-

978. (b) $89,638. <c) $105,100; J. Kresse
Co., New York, (a) $83,900, (b) $88,000,

(c) $111,000; S. W. Mather & Sons, Tren-
ton. N. J., (a) $86,200. <b) $90,300 (c)

$108,980' Geo. B. Wells & Co., New York,

(a> $87,416. (c) $109.S00: John Loury, Jr.,

New York, (b) $92,000.

Rutherford, N. J.—Citizens o( East
Rutherford Borough have voted $45,000

bonds to purchase a site and erect a
school.

'AWoodstown. N. J.—Contract for pren-

eral construction of school h.TS been
awarded to Alex. Chambley, of Philadel-

phia. Pa., at $71,515.

'ACoatesvllle, Pa.—Contract for erect-

ing the school awarded to W. J. Elliott,

of Coatesville, at $89,985.

Edwardsvllle, Pa.—Plans nearly com-
pleted by J. A. Boyle. Bennett Bldp.
Wilkes- Barre. for the 2-story 25 x 120-(t.

brick high school: cost $50,000.

Greenville, Pa.—Plans being prepared
for gymnasium to b» erected at Thiel
College, at a cost of $35,000.

Hanover, Pa. — Citizens authorized
School Bd. to borrow $85,000 for erecting
high school.

Harrlsburg, Pa.—Plans (or the school
In the 10th Ward are to be prepared by
Chas. Howard Lloyd, Telegraph Bldg.;
cost. $90,000.

Johnstown, Pa.—Plans being prepared
for a flreproof brick school (or St. Joseph
Congregation, to contain 18 classrooms,
auditorium, meeting rooms, dining room
and kitchen.

Lancaster, Pa.—Citizens voted Apr. 6

to Issue $250,000 bonds for erecting boys'
high schooL

Lansford, Pa. — E. E. Kuntz, Supt.
School Bd.. writes bids desired about June
1 for erection of proposed high school; to

be flreproof. 3 stories. bricl< and stone,
and cost $150,000, with $20,000 additional
for equipment. Architect, Clyde S.

Adams. 1509 Arch St., Philadelphia.

Luzerne, Pa.—Bids desired until Apr.
26 by David M. Morris. Secy. School Bd.,
Boro. School DIst., for erecting an addi-
tion to Bennett St. School. Pettebone &
Lewis. Archts., 2d National Bank Bldg.,
WUkegbarre.

Lebanon, Pa.—School Directors report-
ed taking steps to erect the high school,
probably on 6th and Chestnut Sts.

Peckvllle. Pa.—Bids desired until Apr.
20 at office of Jas. W. Smith, Secy.
Blakely Poor DIst., Peckvllle, to erect
a 2-8tory brick almshouse at Blakely
Home, Scotts Township. Guy W. Oster-
nout, Archt., Connell Bldg., Scranton.

Philadelphia, Pa.—Bids desired until
May 1 by Commanding Officer, Frankford
Arsenal, Philadelphia, for erecting a 2-

story brick, concrete and steel building.
243 ft. 10% In. long by 59 ft. 3 In. wide,
for a tin shop, together with plumbing
and elevator.
Mayor has signed bill appropriating

$75,000 for site for new armory for Na-
tional Guard at 32d and 33d Sts. and
L.ancaster Ave. State has appropriated
$100,000 for the building.

PItUburgh, Pa.—Bids desired until
Apr. 27 (readvertisement) by Bd. Educ.
(Geo. W. Gerwlg, Secy.), to erect Schen-
ley High School, Grant Boule. and Cen-
ter Ave. Edw. Stotz, Archt., Mononga-
bela. Bank Bldg.

Port Carbon, Pa.—Reported contract
for erecting high school awarded to Wm.
H. Wland. Pottstown at about $40,000.

Towanda, Pa.—Bids reported desired
until Apr. 27 by W. M. Matchett, .Secy.
Bd. E>luc., for erecting a flreproof high
school. Olerce ft Blckford, Archts., El-
mlra. N. Y.

Washington, Pa.—Plans of Frank Mc-
Crooks. McDonald, (or the 2 annexes to
the county home have been accepted by
the Poor Bd.; cost, $60,000.

*West Reading, Pa.—Contracts for
erecting school to cost $50,000 awarded

Beltsville, Md.—Bids desired until Apr.

30 bv U. S. Dept. of Agriculture, Wash-
ington, D. C. (D. F. Houston. Secy.),

to erect a 2-story brick and concrete .

building at the U. S. Experimental Farm
Beltsville.

Farnhurst, Del.—Plans for new building

at Delaware State Hospital at Farnhurst
are to be prepared by Leon Wilde Craw-
ford o( Wilmington. Building is to be
3-story flreproof and cost about $60,000.

Washington, D. C—Plans being pre-
pared by Donn & Doming. Washinglon,
D. C, for the chemical laboratory build-

ing for the Bureau of Standards, to be
4-story fireproof, 186 x 66 ft. and cost

$180,000.

Elizabeth City, N. C—Public Market
bonds amounting to about $35,000 are re-

ported sold,

Darlington, S. C.—High school building
bonds amounting to $50,000 have been
sold.

Greenville, S. C.—Greenville County
will erect a court house to cost $60,000.

D. B. Traxler, Chmn. Court House Comn.

-^Rldgeland, S. C.—Contract awarded
Apr. 6 bv County Comrs. (J. E. Gill,

Superv.) for erecting court house and
jail buildings to C. V. York, of Raleigh,
N. C, at $28,575. Wm. A. Edwards,
Archt., Candler Bldg., Atlanta, Ga.

Cedarto»/n, Ga.—Citizens voted $50,000
bonds for school improvements.

Ft. Screven, Ga.—Bids desired until
Mav 5 by Constructing Quartermaster,
U. S. A., for erecting a militia storehouse.

Rome, Ga. — Co. Comrs. considering
erecting a new Jail.

Municipal building bonds amounting to
$75,000 have been sold.

Savannah, Ga.—Plans of J. DeBruyn
Kops of Savannah selected for the brick
and stone 16 room East Side School. Bids
for construction to be asked at once.

Ft. Pierce, Fla.—Bids reported desired
until May 4 by County Bd. Public In-
structions at Ft. Pierce, for erecting a
2-story brick school to cost $25,000. F.
H. Trimble, Archt., Feilsmere.

Live Oak, Fla.—Following are four low-
est bids opened Apr. 6 by U. S. Superv.
Archt., Washington, D. C, for construct-
ing the U. S. Post Office at Live Oak, (a)
limestone, (b) sandstone: W. H. Fissell
& Co., New York, (a) $46,700, (b) $47,700;
Westchester Eng. Co., White Plains,
N. Y., (a) $47,900, (b) $50,000; Potters
Lumber Co., East Liverpool, O., (a) $48,-
400, (b) $48,900; Howard & Wread, Bar-
tow, Fla., (a) $48,447, (b) $48,697.

Birmingham, Ala.—Plans of Harry B.
Wheelock, Birmingham, selected for the
free dispensary. Dr. Geo. H. Denny, Pres.
Univ. of Alabama, may be able to give
furtlier information.

Greenville, Miss.—Contract for erect-
ing high school awarded to Agar & Cline,
Birmingham, Ala., at $34,000. R. H. Hunt,
Chattanooga, Tenn., Archt.

Laurel, Miss.—Bd. City Comrs. passed
ordinance authorizing $25,000 bond Issue
for school improvements.
Bids desired until May 18 by O.

Wenderoth, Superv. Archt., Washing-
ton, D. C, to construct, complete (In-
cluding mechanical equipment, lighting
flxtures and approaches) U. S. Post
Office. Laurel.

Cleveland, Tenn.—See "Sewerage and
Sewage Disposal."

McMlnnvllle, Tenn.—Plans of Edw. E.
Dougherty of Nashville, selected for the
high school: cost $30,000.

Memphis. Tenn.—Reported Prescott
School, recently destroyed by fire, Is to
be rebuilt by the city and county at a
cost of about $75,000. Address Bd. Educ.

Nashville, Tenn.—Contract for erect-
ing addition to the city and county hos-
pital for tuberculosis awarded to J. M
Robinson & Co., at $34,032.

Park City, Tenn.—See "Sewerage and
Sewage Disposal."

Louisville, Ky.—Plans for the Wm R
Belknap School to be erected in Sils Ave
are being prepared by J. Earl Henry,
Louisville. Building i^ 'o be 2-story and
basement, flreproof, concrete and tile,
and is to cost $75,000.

Brookvllle, O.—Bids desired until May 1
by Rd. Educ. (G. M. Grau, Clk.) (or (ur-
nishing material and erecting high school
F. J. Hughes & Co., Archts., U. B. Bldg.
Annex, Dayton.

Brooklyn Heights (P. O. Cleveland),
as (ollows: General contract, Haupt & O.—Bids desired until May 10 bv Helen
Rentz, Wyomissing; plumbing, L. E. R. Chester, Clk. Bd Educ Brooklyn
Ruth, Warren; heating, National Htg. Co., Heights School DIst., to furnish material
Philadelphia. and erect a brick flreproof school on

Schaaf Ud., including heatinc. ventll-
Youngwood, Pa.—Plans of John H. Har- , ,. Including heating, ventil-

ating, plumbing, sewers and electric wir-man, Unloritown, selected (or thV'l6- Ing. ' W. H. Nlcklas," AViht^'The 1900room brick and terra cotta high school Euclid HIdg., Cleveland.
to cost $45,000.

Cincinnati, O.—A group o( high school
buildings to be erected here at a costBaltimore, Md.—Plans for St. Peter's - .,^„-.,^„

I>arochlal school to be erected on Hollins "' $750,000,
and Poppleton Sts. are to be prepared by riariouiii* n T7„.,n,.>./i vu j . j

brick school to cost $30,000.
Hem, „.-,rM thv, „i'.e the ,mme, of parlic, accorded contracts.

Cleveland. O.—Contract awarded by
Director of Pub. Utilities to Cleveland
Fireproof Constr. Co. for constructing E.
79th St. substation of the municipal light-
ing plant, at $24,000.

Dayton, O.—Contracts for erecting
Dayton View School have been awarded
as follows: General contract, to Struc-
tural Concrete Co., Dayton, $117,100;
plumbing and gasfitting, to M. J. Gib-
bons, Dayton, $11,012; heating and ven-
tilating, Lamneck Co., Columbus, $19,500;
lighting fixtures, Hatfield Electric Co.,
Indianapolis, Ind., $830; also electric
wiring, at $2,189: piping for vacuum sys-
tem. United Appliance Co., Connorsville,
Ind., $343.

FIndlay, O.—Reported $100,000 bonds
are to be Issued by Co. Comrs. (or new
infirmary buildings.

Fostorla, O.—Contract for erecting. In-
cluding heating, lighting and plumbing
of the Central School and 2-room addition
to the North Union St. School has been
awarded to L. E. Wood of Lima at
$138,444.

Hasklns, O.—At recent election citizens
voted $35,000 bond to erect scliool.

Lakevi/ood, O.—Chas. W. Hopkinson,
Rose Bldg., Cleveland, has prepared plans
(or an addition to Harrison School and
Albert E. Skeel, Rose rildg., Cleveland,
plans for an addition to Franklin School.

Lisbon, O.—Fairfield Township has de-
cided to erect the central school on the
Belgium site: cost $40,000.

Citizens of Lisbon and Center Town-
ship voted $70,000 high school bonds. Ad-
dress Bd. Educ.

Marlon, O.— Citizens voted $30,000 bonds
to erect a centralized school in Claridon.

Marlon, O.—Reported bids soon to be
asked for $165,000 school bonds. Address
Bd. Educ.

Mt. Vernon, O.—Bd. Educ. has decided
to erect a $50,000 school.

Ostrander, O.—Plans prepared by C. L
Inscho. Columbus, for the high school, to
cost $30,000.

Wadsworth, O.—Bids reported desired
until May 4 by Chas. E. Holbein, Clk. Bd.
Educ, for erecting 2 schools, Including
hot air heating, ventilating, nlumblng,
electric wiring, vacuum cleaning, etc.

West Chester, O.—Citizens of Union
Township voted $30,000 bonds to erect a
school near this village.

Wickllffe, O.—C. C. Jenkins, Clk. Bd.
Educ, writes that contract for erecting
school (bids opened Mar. 31) awarded to
Wm. Dunbar & Son. Cleveland. Next
three lowest bidders: Cleveland Fire
Proofing Co., $54,000; F. & D. Lindhort,
$57,184, and C. A. Carson Co.. $59,972
(bidders all of Cleveland).

Worthlngton, O.—Contract awarded to
D. E. Henke & Co., Zanesville, for erect-
ing brick and fireproof high school to cost
about $40,000.

Ft. Wayne, Ind.—Plans prepared bv
Mahurin & Mahurin of Ft. Wayne, ac-
cepted by Trus. Leonard Stolte for the
school to be erected in Washington
Township. Cost $25,000.

Grand Rapids, Mich.—Contract for
erecting 3-story brick, cement, tile and
steel St. Andrews School awarded to
Schildroth & Edwards at $46,614.

Hastings, Mich.—R. A. LeRoy, of Kala-
mazoo. IS architect for the proposed
schools, for which citizens recently voted
to Issue $83,000 bonds.

Anderson, Ind.—Plans for city hall are
to be prepared by Cuno Kleble, of Muncie.
and Ernest Watkins, of Anderson, to be
2-story brick and stone and cost $85,000.

Kendallvllle, Ind.—Plans being pre-
pared by C. B. Weatherhogg. Ft. Wayne,
for a $50,000 school.

Lagro, Ind.—Contract for erecting
brick and stone school awarded to W.
Zed Morgan, of Kokomo, at $28,000. E.
E. Dunlap, of Kokomo, Archt.

Logansport, Ind.—Reported plans being
received for a city hall to be erected at
6th St. and Bway., and cost probably
$60,000.

Portland, Ind.—Co. Comrs. intend
erecting a court house, costing $75,000.

Detroit, Mich.—Flans of Louis Kamp-
er Fine Arts Bldg., for the brick and stone
City Tuberculosis Hospital, to be erected
at Pingree and Schmittdiel Aves. have
been approved by the Bd. Health: cost
$400,000.
Chas. .\. Gadd. Secy, and Mgr. Bd. of

Educ.. wr '-cs contracts were awarded
Apr. 8 for construction of Southeastern
High School building as follows: (3eneral
mason work. Otto Misch, $160,009; car-
penter work, Schmied Sisman Co., $39,-
990; Electric wiring system, complete.
Iron City Eng. Co., $19,663: electric dumb
waiter, Otis Elevator Co., $1,120; sewer,
Detroit Excav. Co., $2,080.

Kalamazoo, Mich.—Plans prepared for
the fireproof, steel, reinforced concrete,
brick and stone hospital which the Sisters
of St. Joseph will erect on River Rd. at a
cost of $200,000. Main building is to be 6
stories. 220 x 56 ft., with a 2-story wing
140 x 48 ft. A 2-story. 62 x 28 ft. fuel anj
pumping station also will be erected.
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Chicago, III.—Bids desired until Apr.
21 by South Park Comrs. (J. F. Neil,
Secy.) tor constructing a group of park
buildings, with swimming pool, boiler
house, sei'vice yard; also separate bids for
plumbing, sewers and water supply,
steam heating, boilers and equipment,
etc.
Bids desired until Apr. 19 by L. E. Mc-

Crann, Comr. Pub. Wks., for furnishing
and constructing caissons under founda-
tions of administration building of Con-
tagious Disease Hospital.
Bids desired until May 3 by State Bd.

of Administration, Springfield (F. D.
Whipp, Fiscal Superv.), for erecting a
•toreroom building at the Illinois Indus-
trial Home for the Blind, Marshall Boule.,
Chicago. Jas. B. Dibelka, State Archt.,
19 S. La Salle St., Chicago.

*Mollne, 111.—Contract for erecting
Lutheran Hospital awarded to H. W.
Horst of Rock Island at $36,376. Olof Z.
Cervin, Archt., Rock Island.

AQulncy. III.—Contract for erecting Jef-
ferson School awarded to BuerUin &
Kaempen, at $67,552 for general construc-
tion, heating and ventilating to Best Bros.
at $17,687 and electric light and power to
Qulncy Electrical Supply Co. at $1,087.

University City, III.—Plans being pre-
pared by T. P. Harnett Co., St. Louis, Mo.,
for a 3-story and basement brick and
terra eotta annex to Lenox Hall. Mrs. M.
Ij. Thomas, Principal.

Portage, Wis.—Reported all bids re-
ceived by Bldg. Cora, for erecting the
poor house have been rejected as being
too high. New bids will soon be asked.
Plans to be revised by Allen D. Conover.
Madison.

Sheboygan, Wis. — H. J. Leverenz,
Supt. of Schools, writes issue of bonds
has been authorized for erection of new
high school, but no architect has as yet
been selected, nor has the kind of build-
ing been decided upon.

Watertown, Wis.—Plans for high school
are to be prepared by Parkinson & Dock-
endorf of La Crosse. Cost $100,000.

Bonaparte, la.—Bids desired until May
6 by Independent School Dist. of Bona-
parte for furnishing material, erecting and
equipping a high and grade school. Un-
derhill & Dean, Archts., Bryant Bldg.,
Kansas City, Mo.

Manley, la.—J. F. Schulte, Pros Kd.
Educ, writes It Is proposed to erect a
2-8tory brick school, 68 x 96 ft., to cost
$30,000.

^Manson, la.—Contracts for erecting
school awarded as follows: General con-
tract to Carl Schlachter, Rockwell City,
$29,600; wiring, H. R. Healy, Manson,
$487; plumbing and heating, Thos. Rhine-
hart. Le Mars, $6,228.

'ArDuluth, Minn, — Contracts awarded
Mar. 29 by Bd. of Educ. (Chas. A. Bron-
son, Clk.) for erecting Lincoln Junior high
school, from plans of F. G. German, Ex-
change Bldg., as follows: General con-
struction, Jacobson Bros., Duluth, $92,-
500; heating, ventilating and plumbing,
American Htg. Co, $21,250; electrical
work, F. O. Peterson, $4,112.

Milan, Minn.—Bids desired until May 4
by School Dist. No. 5 (H. C. Bloom, Clk.)
for furnishing material and erecting a
brick high school. C. E. Edwins, Archt.,
Northwestern Bldg., Minneapolis.

Northfleld, Minn.—Bids reported desired
until Apr. 27 by Patton, Holmes & Flinn,
Archts., 8 S. Dearborn St.. Chicago, 111.,
and McKnight Bldg., Minneapolis, for
erecting a boys' dormitory, 3 stories, attic
and basement, 256 x 37 ft., for Carleton
College, Northfleld. Probable cost $100,000.

Independence, Kan.—G. H. Krienhagen,
City Cik., writes that bids are desired
about May 1 for erecting city hall, from
plans of Rose & Peterson, of Kansas
City, Kan.; cost about $38,000.

Lawrence, Kan.—Bids desired until
Apr. 21 by Bd. Educ. (Julia McGrath,
Clk.) for erecting 3 l-story and basement
fireproof schools, including heating,
plumbing and wiring. W. F. Gernandt,
Archt., State Bank Bldg., Omaha. Neb.

Marysvllle, Kan.—Contract awarded
Apr. 7 by Bd. Educ. for erecting a 2-story
and basement high school to W. A vs-
senmacher Co.. of Lincoln. Neb., at $11.-
212. N. P. Nielson, Archt., Topeka.

Granville, N. D.—Bids desired until
Apr. 26 by Bd. Educ. (O. M. Erlokson,
Pres.) for erecting a brick school. Haxby
& Gillespie, Archts., Fargo.

Grand Forks, N. D.—Bids desired until
Apr. 27 by F. F. BurchardjiSecy., Bd.
Educ, Independent School Dist. No. 1,
for erecting the first unit of a high school.
W, J. Edwards, Archt., Grand Forks.

Aberdeen, S. D.—Bids reported desired
until May 14 by State Bd. Regents, Pierre
(I. D. Aldrlch, .Secy.), for new east wing
and alterations to main building of cen-
tral building of Northern Normal and In-
dustrial School. J. W. Henry, Archt.,
Aberdeen.

*Mlllbank. S. D.—Contract for erect-
ing brifk and stone, 214-story court house
awardod to J. W. Bell, .Minneapolis,
Minn. 'vot'ihlc cost, including equlp-
m«nt, $100,000.

Miles City, Mont.—Contract for erect-
ing U. S. Post Office awarded to Hiram
Lloyd Bldg. & Constr. Co., St. Louis, Mo.,
at $86,817.

Conway, Ark.—Trustees of Hendrix
College have decided to erect a $60,000
dormitory and a gymnasium at tlw,i col-
lege.

Austin, Tex.—Plans for proposed court
house are to be prepared by Harvey L.
Page, San Antonio. An election is to be
held soon to vote $500,000 bonds for this
building.

Corpus ChrlstI, Tex.—Bids desired until
May 11 (extension of date from Apr. 19)
by O. Wenderoth, Superv. Archt., Wash-
ington, D. C, for the construction, com-
plete (including mechanical equipment,
except elevator, and approaches) of U. S.
Post Office and Courthouse.

Dallas, Tex.—Wm. B. Ittner of St.
Louis is architect for the two high-school
buildings and one grade school.

St. Paul Sanitarium is to be enlarged at
a cost of $250,000. J. Edw. Overbeck,
Archt., Dallas.

Galveston, Tex.—Contract for erect-
ing addition and improvements to Ball
High School awarded to J. VV. Zempter
of Galveston at $53,296, including heating.
A. J. Bellis, Archt., Galveston.

Wichita Falls, Tex.—Plans adopted by
the City Council and the County Comrs.
for a 2-story reinforced concrete joint
hospital, to cost $34,000.

Mt. Vernon, Wash.—School Dist. No. 1
(C. B. Grace, Secy.), it is reported, in-
tends erecting a $60,000 high school.
Co Comrs. reported to be seeking a site

on which to erect a $75,000 county hos-
pital. «

Pasco. Wash.—Co. Comrs. reported soon
to select architect to prepare plans lo.

a $50,000 hospital.

Seattle, Wash.—Site selected on which
to erect high school for St. Edwards Pa-
rochial School. Cost $75,000. Bishop
O'Dea may be able to give further infor-
matjon.
Bids desired about July 1 by Bd. of

Regents, University of Washington, for
erection of Home Economics Bldg., 2

stories of stone and brick. 150 x 100 ft..

to cost about $125,000. Architects Bebb &
Gould, of Seattle.
Plans for 3-story $50,000 County Juve-

nile Detention Home are to be preparfid
by Geo. F. Lawton, Alaska Bldg.

Tacoma, Wash.—School Bd. intends
erecting a gymnasium at Stadium High
School to cost $52,000. Heath & Gove.
Archts., National Realty Bldg.

Grants Pass. Ore.—Bids reported de-
sired until May 5 by County Commis-
sioners for erecting courthouse; probable
cost $150,000.

Portland, Ore.—During the coming year
the following public buildings will be
erected: Kennedy School, $45,000; unit
of Franklin High School. $100,000; addi-
tion to Albina Homestead School, $21,000;
one-story warehouse on Dock No. 1, $65,-
000; new fire station at 4th and Yamhill
Sts., $30,000; auditorium, $600,000; deten-
tion home for women, $30,000; State hos-
pital, $75,000; county hospital. $300,000.

Wallowa, Ore.—City Council Is having
plans prepared for a city hall which is
contemplated.

Hawthorne, Cal.—Bids desired until
Apr. 29 by Clerk School Trus. for erecting
a grammar school on Ballona and Wash-
ington Aves. W. C. Pennell, Archt,, Los
Angeles.

Los Angeles, Cal.—Bids desired Apr. 22
by Bd. Educ. (Wm. A. Sheldon, Secy.)
for erecting a brick and concrete school
on Normandie Ave., also school on Mlchel-
toreno St.

Norwalk, Cal.—Bids desired until May
4 by W. F. McClure, State Engr., Sacra-
mento, for erecting a group of buildings
at Norwalk State Hospital, Including cot-
tage for males, kitchen building, power
house, etc.

„,Patton, Cal.—Bids desired until Apr.
27 by W. F. McCIure, State Engr., Cap-
itol, Sacramento, for erecting superin-
tendent's residence. Southern California
State Hospital, Patton.

San Fernando, Cal.—Bids desired until
Apr. 24 by Union High School Dist. E.
L. De Uemer, Clk. Trus. for erecting a
group of 3 buildings on San Fernando
High School grounds. John C. Austin,
Los Angeles, Archt.

San Francisco, Cal.—Contract for the
ornamental iron work for the new city
hall awarded to Kudgear-Merle Co. at
$98,850.

Navajo, Ariz.—Lowest bid opened by
the Comr. Indian Affairs, Washington,
D. C, for erecting an addition to the
stone dormitory for girls at the Western
Navajo Indian School, Arizona, was sub-
mitted by Hetzel-Winget Co., Los An-
geles, Cal., at $25,250.

Salt Lake City, Utah.—L. P. Judd, Clk.
Bd. Educ. writes bids desired about Apr.
2i) for erecting 2-story, brick and concrete
school, 65 x 131 ft., to cost $80,000. Archi-
tect, F. D. Rutherford, Mclntyre Bldg.,
Salt Lake City.

Ontario.—The Legislature has appro-
priated $150,000 for construction at Prison
Farm, Guelph; also a similar sum for
Provincial Hospital for Insane at Whitby;
$40,000 for purchase of land and erection
of buildings at industrial farm at Bur-
wash.

St. Catharines, Ont.—Bids desired un-
til May 3 by A. E. Nicholson, Archt., 46
Queen St., to erect a collegiate insti-

tute here.

Toronto, Ont.—Bids desired until Apr.
26 by R. C. Desrochers, Secy. Dept. Pub.
Wks., Ottawa, for alterations and addi-
tion to Postal Station "A."

Winnipeg, Man.—The Dominion Gov-
ernment at Ottawa, Ont., reported to have
appropriated $50,000 for a drill hall at
Winnipeg.

PRIVATE BUILDINGS.
Items Arranged Geographically

St. Johnsbury, Vt.—W. T. Towner of
New York has prepared plans for a $50,000
edifice to be erected for the Grace Meth-
odist Church to replace building destroyed
by fire.

Allston, Mass.—Contract awarded
Mar. 11 by Densmore & Le Clear, Archts.
and Engrs., 88 Broad St., Boston, for
erecting fa-story and basement 80 x 160-

ft. publishing building for Perry Mason
Co., 201 Columbus Ave., Boston., to W. F.
Kerns Co., Cambridgeport, Boston.

Boston, Mass.—Contract awarded to
New England Foundiition Co., Inc., 70
Kilby St., Boston, for Simplex concrete
piles for a theater for the Colonial Realty
Co., 136 Massachusetts Ave., Boston.

New Bedford, Mass.—Contract for
erecting edifice for Church of Immaculate
Conception awarded to Savoie Quarry &
Constr. Co. of Fall River, to cost $30,000.

Albany, N. Y.—Contract for erecting
office building and freight shed for Hud-
son Navigation Co. awarded to Morris
Kantroqitz, Albany Building; to be of
brick 850 ft. long.

Blnghamton, N. Y.—St. John the Evan-
gelist R. C. Church contemplates erecting
a church costing about $75,000. Rev. Jas.
B. Green, Pastor.

Brooklyn, N. Y.—Reported Whitney
Theatre Co. (A. Sterck, Pres, 26 Court
St.) contemplates erecting an office, lodge
and amusement building at Myrtle Ave.
and Fresh Pond Road, adjoining the Whit-
ney Theatre.
Plans completed by M. A. Canton, 373

Fulton St., for 4-story loft building to be
erected at Atlantic Ave. and Fulton St.,

for Nass & Berg, 405 Van Siclen Ave.
Cost about $50,000.
Reported plans being prepared by R.

Thomas Short, 3 W. 29th St., New York,
for moving picture theatre building to
be erected at 1085 Flatbush Ave., by A.
H. Schwartz, at a cost of $150,000.

Buffalo, N. Y.—Knights of Columbus
have awarded to John Lannen & Son,
Prudential Bldg., contract for erecting 3-

story and basement brick, stone and
structural steel club house at BOO Dela-
ware Ave., to cost $80,000. Max G.
Bierel, German-American Bank Bldg.,
Archt.
Reported bids desired by Archt. Robt.

A. Wallace, Builders' Exchange, for
erecting a fireproof residence, tile,

stucco and steel, with garage, on south
shore of Lake Erie at l8 Mile Creek, for
Henry P. Burgard, 1968 Fillmore Ave.;
cost, including lighting and water plants,
$50,000.

Fulton, N. Y.—Zion Episcopal Church
(Rev. N. J. Peters, Pastor) intends erect-
ing a church and parsonage costing
$50,000.

Goshen, N. Y.—Contract for erecting
residence, garage and farm buildings for
Mrs. E. B. Tweedy, on Chester Road,
and to cost $100,000, has been awarded to
Miller Reed Co., 103 Park Ave., New
York.

Middle Hope, N. Y.—N. Serraclno, 1170
Bway., New York, has been engaged to
prepare plans and specifications for a
2-story country residence to be built in

Middle Hope tor Mrs. T. Carobine.

Mt. Vernon, N. Y.—Plans being pre-
pared by McKenzie, Voorhees & Gmelin,
1123 Bway., New York, for a 3-story tele-

phone building to be erected at 35 S. 6th
Ave. for N. Y. Telephone Co.. 15 Dey St.,

New York; cost $60,000.

New York, N. Y.—Plans filed for fol-

lowing buildings: B-story brick tenement
at 154th St. and Amsterdam Ave., for
West 154th St. Co.; cost, $40,000; Saml.
Cohen, Archt., 503 5th Ave. Two-story
brick store, loft and moving picture the-
atre at 185th St. and St. Nicholas Ave.,
for Life Amusement Co.; cost. $60,000;
Geo. Fred. Pelham, Archt., 30 E. 42d St.

Three 6-story brick tenements at Bryant
Ave. and 165th St., for Mack Constr. Co.;
cost, $105,000; Kreymborg Architectural
Co., Archts., 1029 E. 163d St. Six-story
brick tenement at Washington Ave. and
172d St., for Jonas Weil; cost, $45,000;
Chas. B. Meyers, 1 Union Sq., Archt.
Two 5-story brick tenements at Vyse Ave.
and Home St., for Wm. Sinnott; cost,
$100,000; Kreymborg Architectural Co..
Archts., 1029 E. 163d St. Five-story brick
tenement at 184th St. and Grand Con-
course, for 173d St. Improvement Co.

;

cost, $80,000; Keymborg Architectural Co.,
Archts., 1029 E. 163d St.
Contract awarded to Chas. A. Cowea

& Co., 1123 Bway., for erecting 16-Btory
store and loft building at Bway. and 28th
St., for estate of PYedk. Ayer; Maynicke
& Franke, Archts.. 25 E. 26th St. Patter-
son Bros., 1182 Bway., Consulting Steam
and Electrical Engrs.

Reported Harry & Jos. Falk, 3786
Bway., have had plans prepared by Geo.
& Edw. Blum. 505 Bth Ave., for a 12-
Btory store and loft building which they
contemplate erecting at Bth Ave. and
31st St.
Reported estimates on general contract

for the Church St. Vincent Ferrer, at
Lexington Ave. and 66th St., are being
received by Bertram S. Goodhue, Archt.,
2 W. 47th St. New building is to be of
limestone and New York edgestone, and
is to cost approximately $500,000.
Reported plans completed and bid*

being received by Herman Lee Meader,
Archt., 3 W. 32d St., for erecting a 12-
story loft and office building at 138 W.
32d St., for the Pennlane Realty Co., 16S
Bway.
Plans being prepared by Summerfeld &

Steckler, 31 Union Sq., for three 6-story
apartment houses to be erected at 192d
St. and St. Nicholas Ave., for the Epros
Realty Corporation; cost, $100,000.
Plans completed by Gronenberg &

Leuchtag, 303 5th Ave., for two e-story
apartment houses at Amsterdam Ave. and
150th St., for Oak Constr. Co.; cost about
$50,000 each.
Susquehanna, N. Y.—J. J. Ryan, Man-

ager of the Hogan Opera House, It is
reported, is interested In the erection
of a new theatre costing $40,000.

Waterbury, L. I., N. Y.—Contract
awarded to Cfentral Bldg. Co., Worcester,
Mass., tor erecting a residence, stable
and garage for Victor Morawetz, to coat
$100,000. Delano & Aldrlch, New York,
Archts.
Jersey City, N. J.—Plans being prepared

by Maximillian Zipkes, 405 Lexington
Ave., New York, for a 5-story apartment
house to be erected at GlenwOod Ave. and
the Boule. for Zerman Realty & Constr.
Co.; cost about $70,000.

Montclair, N. J.—Contract for erect-
ing 1-story bank building at 493 Bloom-
field Ave., for Essex Natl. Bank, awarded
to A. P. Clark, 264 Claremont Ave. Co«t
about $45,000. Holmes & Wtnslow,
Archts., 103 Park Ave., New York.

Newark, N. J.—Contract for erecting
8-story fireproof brick and stone theatre
and office building at 114 Market St. for
F. F. Proctor awarded to F. T. Ley tt
Co., 30 E. 42d St., New York. Cost about
$300,000.

West New York, N. J.—Plans beinff
prepared by Carl Goldberg, 437 Bway.,
Bayonne, for a 4-story apartment house
to bo erected at Hudson Ave. and 12th
St., for Weisberg & Cadel, Hudson Ave.
and 11th St. Cost about $100,000.

Ardmore, Pa.—Plans prepared by Henry
L. Reinhold, Philadelphia, for a Masonic
Temple, to cost $55,000.

New Castle, Pa.—Mahoning & She-
nango Ry. Co. Intends erecting on Wash-
ington St. a 3-story brick combination
passenger and freight station and sub-
power station, costing $65,000.

Philadelphia, Pa.—Plans completed by
Edgar V. Seeler, Real Estate Trust Bldg.,
for a 3-story brick addition to the School
of Industrial Art of the Pennsylvania
Museum, Broad and Pine Sts.; coat
$50,000.
Contracts have been awarded as fol-

lows to the Simplex Concrete Pile Co.,
Tacony, Philadelphia, Pa., for Simplex
concrete piles in the following buiidinga:
Passenger station, Pennsylvania R.R,,
Rahway, N. J.; office building No. 2, Via-
tor Talking Machine Co., Camden, N. J.;
condenser house, Barrett Mfg. Co.,
Frankford, Philadelphia; Colored High
School, No. 174, First St., Washington,
D. C.
Plans being prepared by A. A. RIchter

of Reading for a stone and brick church
and Sunday school building which Muh-
lemberg Lutheran Congregation of Lagon,
Philadelphia, will erect at 13th and Rua-
comb Sts., to cost $60,000.

Pittsburgh, Pa.—Reported contract
for erecting the Syria Temple on Grant
Boule. awarded to Golden & Crick, Pitts-
burgh. Building complete Is to cost
$425,000. C. J. Rieger, Archt., Germania
Bank Bldg.

Washington, Pa.—Reported contract
for erecting the Masonic Temple award-
ed to Jacob U. Bumgarner, Washington,
at about $50,000. John W. Vester.
Archt., Washington, Pa.

Baltimore, Md. — Reported working
plans being prepared by Theo. Wella
Pietsch, Baltimore, for the Methodist
Church to be erected on Charles St.
Boule and University Parkway, to be 1-
story marble. 108x88 ft.; another build-
ing 1 -story 64x80 ft. and also a parson-
age 2% story 64x50 ft., are to be erected
in connection with the church and the
total cost is to be about $200,000.

Washington, D. C—Plans prepared by
A. H. Sonnemann, 1334 H St. N. W.. for
a 4-story fireproof apartment house to
be erected at 20th St. and Florida Ave.,
to cost $45,000.

Rocky Mount, N. C.—Elks have secured
a site on which to erect a $30,000 lodge
building.

ttllemt marked thus give the names oj parties awarded contracts.
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ChartastoM, S. C—Bids dorirad unUl
Umj 10 bjr Walker * Burden. Archta.,
41 Broad St., Charleston, to erect a
church and home for Seamen at Market
and W. Bar Su. The buildings will be
of brick and boUow tile, supported on
pOa and concrete foundation and are
to coat about tM,OM.

Macon, Ga.—The Shriners have selected
the plans of Happ & Shelberton. Macon,
ttr tfea tempto to be erected on Id and
OeauilBee Sia.. to cost $50,000.

Clertnont, Fla.—Plans being prep<u-ed
(or a 60-room hotel to be erected here.
Scott Davenport Co.. Hsrs. of the Mer-
chants Hotel In Tampa, Fla.. may be able
to Klve further Informatkia.

Birmingham, Ala.—Plans have been
prepared by MlUer A Martin. Title Guar-
antee BldK.. for a picture theatre which
T. S. Abemathr and John Caiman Intend
•racttnc on Id Ave and 19th St., at a
coat of about $40,000,
Raported A. R Boone Intends erect-

tn a $60,040 movlnx picture theatre at
UlT U Are.
Baportad plana being prepared bv David

O. Whlldln. Title Guarantee BIdg., for
a t-story hotel and store building at Sth
Atb. and IMh St., for the Ingram Con-
tantine estate; cost $S0.000.

Alexandria. La.—Nlchol, Ljingford A
Johnston, general contractors. Realty
BMc., Louisville, Ky., have contract for
erection of a baniL store and offlce build-
ing at Alexandria, and want bids on con-
struction of reinforced concrete frame
complete.

Alliance, O.—Plans of C C A A. U
of New Castle. Pa., accepted for
onic Temple, to coat $40,000, which

Oaai»d Lodge No. 271 will erect.

Cincinnati, O. — The Eagles propose
araetlng an addition to their club bouse
on Walnut St., to cost $40,000.

Cleveland, O.—Al Koran Temple, of the
Mystic Shrine, contemplates erecting a
temple at I&IS Euclid Ave., costing
$300,000.
A. p! Janowlts. Permanent Bldg.. Is

preparing plans for a $10,000 commercial
and apartment house to be erected on
Superior Ave. N, E. and E. 125th St.
Chas. S. Howe. Pres. Case School of

Applied Science, reported considering the
eractlon of a school of architecture, cost-
ing $$00,000.
Repeported erecting a lOO-room addition

to Hotel Statler Is under consideration by
B. M. Statler. owner.
A permit has been issued to Westing-

booaa Bee A Mfc. Co. for a 7-story
brlefc. eoncrete and steel warehouse to
b* araeted at IIIM W. 58ih St.. and cost
n.000,000. Prach & Perrin, Pituburgh.
p% , Archta.
Fans prapared by Geo. B. Post & Sons,

1111 Sebofleld Bldg., for a theatre and
Mora building to be erected by E. E.
Mandelbaum on Euclid Ave., adjoining
tha Hotel sutler.
Plana prepared by H. T. Jeffery for

twto apartment houses to be 3-story
trtek and cost $80,000. which G. W. Hale.
340 l«adar News Bldg.. wiU erect at
U*0 B. 07th St
H. O. Oater, Cleveland, reported to be

taking steps to erect a dance hall and
business bulldtng on E. lOStta St. and
Enclld Ave., to cost $50,000.

Columbus, O.—Preliminary plans being
prepared for the St. Leo R. C. Church, 1-
story reinforced concrete, steel, brick and
stoaa, to be erected on Stanford St., at a
COM of ns.ooo.
The Bast Broad St. Presbyterian

Church Intenda erecting a $40,000 church
boaae adjoining the church proper.
Plana about completed for the 7-story

baildlng which the Peters Realty Co.
win erect on E. Gay St., at a cost of
$104,000.

fk^lndlay, O.—Contract for erecting the
EUa* lodge building awarded to J. J.
BoUnger of Toledo, at $60,167.

Oallon, O.—^The Elks propose erecting
a 4-Btory brick and stone lodge building.

AWestervllle, O.— Contract awarded
ICar. 26 for erecting ediOce for United
Brethren Congregation to D. D. Liv-
teaiton. of Columbus, at $44,600. John
W. Vlneh, M. D., Secy. Bd. Trustees.

Detroit, Mtoh. — Plans jpre|>ared by
Rogers Bonnab A Chaffee, Detroit, for a
O-atery reinforced concrete and terra
eotta store and office building to be
erected at 260 Woodward Ave. for Morris
rrledberg.

ItContract awarded by Smith, Hlncb-
man A Grylls, Archta., Washington Ar-
cade, for erecting a i-story and base-
ment, 172 X 220 ft., Central Market build-
ing to Vinton Co., Detroit. Probable cost
II$60,000.
Reported Detroit City Gas Co., Wash-

ington Boule. and Clifford St., intenda
erecting a 6 or 6-story building on Bag-
ley Ave. and Clifford St.

Hancock, Mich.—Masons reported to be
considering the erection of a temple cost-
ing $60,000.

Bloomlngton, III.—Commercial Club and
citizens are reported to be considering
the erection of a public auditorium cost-
ing $60,000.
Clarence Irwin Intends erecting a $50,-

404 theatre on E. Jefferson St

.,- »A/,.i, nor,nrt»ii thp Oreeon- Fairfield, Ala,—Tennessee Coal & Iron
Chicago, III.—Reported plans being pre-

.,,^?'=f,';"?' ,,^,?*ViTOad^ Navi^^^ Co. (Geo. G. Crawford, Birmingham,
pared by J. E. O. I*ridmore for an 8-story

J^.'^'"'}?
'?'

„,l"'^'S°''|nsr Porfand Ore.) P.res.) reported to be planning erecting a
family hotel which it is proposed erecting <J,-, " ""'P^'i.'Krr!'- j^n ooo in completing benzol plant here having a capacity of

at foot of Foster St and costing $175,000.
j;:.»'^,fP^J^fuse ^and' constructing waFerwaf 13.000 gal. every 24 hrs. Probable cost,

Mattoon III —Reported plans for 2-8tory bridge of steel and concrete. ?4U0,oou.

stone union station, to cost $100,000 and ^Klamath, Falls, Ore.—Reported con- Phoenix, Ala.--J. T. Bland, of Phoenix,

erected by Illinois Central and Big Four ^^ J' erecting 2-story 50x100 ft. rein- reported interested in company which in-

Rallroad Companies, have been niproved. ,„rced concrete club liouse for the Elks tends erecting a cotton mill here.

A. S. Baldwin, Ch. Engr., Illinois Central awarded to LeDoux & LeDoux, 189
., .,, -a^^^^t^yi ^i',^^c,^„ nr.R R. Chlcajto 5i„,r>ann 9t Portland at about $50,000. Woodward, Ala,—Reported Edison Co.,R.K.. t.mca«o.

HoiBhtaling & Douga'n, A?chts., Henry East Orange, N. J., intends erecting a
Cedar Rapids. la.-The Western Grocer Sidi^" pofuand

"°"^^
'
-^

"• ' ' benzol plant here having a daily capacity

Co intends erecting on S. First St. and "'"»• P°'-"and.
^^ ^000 gal. Probable cost. $300,000.

4th Ave. a 5-story offlce and warehouse Portland, Ore.—Reported .P'gs desirea
„ ^ i,.

building costing $75,000. until about Apr. 20 by Emil Schacht & Portsmouth, Va.—Reported machineuuuuina .-uoiiiiB o,

g^^^ Archts., Commonwealth Bldg., for g^ops and blacicsmith department of the

Des Moines, la.—Highland Park Presby- erecting a 1-story fireproof 50x155 ft. seaboard Air Line (W. D. Faucette, Ch.
terian Church intends erecting a $30,000 building on Ankeny. Pine, 6th and 5tn Engr., Norfolk, Va.) have been destroyed
edince. Sts. for Russel & Blyth and Dant & Bus- jjy flre.

Ft. Dodge la.—Ft Dodge, Des Moines **" ^°- ^°^' *''°"' '^^'^OO-
Dayton, O.—Dayton Eng. Laboratories

& Southern R. R Co. (C. H. Crooks, Salem, Ore,—Plans being prepared for q^ manufacturers of starters for auto-
Gen. Mgr., Boone) plans erecting a ter- a $50,000 apartment house which t-nas. mobiles, intends erecting a 6-story build-
minal and warehouse costing $100,000. MoNary and Geo. Ridgers, both of Salem,

jj,g ^qq f^ if„^ ^nd 66 ft. wide. E. Ai
propose erecting on Court and Cottage Deeds, Pres.

Dl^ns*ToV'new^cCrlh^°'esTma''ted*'"o"?
^''-

,, , ,
*Toledo, O. - Contract awarded by

fit MO
Church, esumatea cost ^g^^ Francisco, Gal.—Contract re- Willys-Overland Co., Toledo, automobile

MVthodlst RnriPtv will erect a new ported awarded to Sound Constr. & manufacturers, to the MacArthur Con-
ohureh as M>on as DlaiTs are ready Eng. Co., Lowman Bldg, Seattle, Wash.. „ete Pile & Foundation Co., 11 Pine St,
M^e ForT^f ^edarRaDlds is reported tor erecting a 13-story reinforced con- ^ew York, for foundations for new

intirelted ?n thi Pali^e Th4.tre*^ Co.. Crete and brick building 245 x 385 ft on assembling plant and power house; about
whfch intends erecting 1 theatre here Bryant St., lor Seattle Brewing & Malt- ^00 pedlstal concrete piles will be

^ost^ne $30 000
*'^*'^""* * tneaire nere

^^ Georgetown Cost $560,000. Carl driven Mills, Rhines, Bellman & Nord-eostlng »30,u«u.
Siebrand, Arcade Bldg., Seattle, Archt

jj(,„ Archts., Toledo.

AdV'?6 ^r'B'd"- ^iTj^^^eA^'coL^e^l BSO^'Xn^gTm^l'rJ-^'st'r t't^t^t'^ulnifd. Warren, O.-Warren Tank A Boiler Co.

t^ve Cream^?V Ilsof Tjoreen ^tS «• C Church tS be erected on Geary St. intends erecting an addition, 180x850 ft..

8e7y.)'^?orerStinfrcreime?;"buiWing: ?"/,,23'i
A;«-an°d ''tile''"'Re'v'' Mw"'j '" "'""' *"""' ^"""

Rlchd. W. SwansSn, Archt, Dassel. U^SL P^?nr Bloomlngton, Ind.-Plans accepted by
uoran, i-astor. Nurre Mirror Plate Mfg. Co. for erecting

Moorehead, Minn. — Bids reported de- an addition to the plant in this city cost-
sired until Apr. 29 by Rev. M. Anderson, .,_,., ,»,„, .e-roi ai di awtq ing $50,000. J. N. Nurre. Pres.
Norwegian Lutheran Church, for erecting NEW INDUSTRIAL PLANTS. » ' ' „,,.„, m ^ ^
a Sunday school and church, 114 x 150 ft. o„ „,,„ -p,:^.,, BuMinas" Kalamazoo, Mich.—Kalamazoo Tank A
Probable cost $35,000. Alban & Lock- See also fnvatt nuMtngs.

g,,^ ^^ intends erecting an offlce an*
hart. Archt, Endicott Bldg., St Paul. Items Arranged Geographically factory building 44x70 ft brick and flre-

j proof.
St. Paul, Minn.—McMurray & Co. will Sanford, Me,—Sanford Mills Intends „„. ,^^ Neh —Fflrmera Elevator Co

erect a 6-story concrete building at 9th erecting a 4-story factory as an addition
,„f

"'"a-^^- !^fb--Farmera El^^^^

and Cedar Sts.. costing $40,000. to their plant. ^ j« nnn
erecting an elevator costing

St. Mary's Episcopal Church intends Everett Mass The Argo Tile & Pot-
»^'''"""-

erecting on Howell and Laurel Aves. a
j ^o. intends erecting a 2-story brick Billings, Mont.-The Bamsley Bros,

church costing $40,000. Rev. John Boden, factory on Serine St Cutlery Co. of Monett, Mo., intends erect-
Rector. J f a

.

^ ing a brick factory 50x100 ft. in this city

, .., „., ^ , ^ ... Brooklyn, N, Y,—Plans being prepared and will remove their plant here.
Starbuck, Minn.—Bids desired until Apr. by Wm. Higginson, 13 Park Row, New „ „ .,

28 by Bd. Directors, Starbuck Creamery York, tor 10-story fireproof reinforced con- Tacoma, Wash.—Reported S. Shibagalii,

Co. (Edw. Ingebretson, Secy.) for erect- crete factory to be erected at Bway. and Secy. Tacoma Japanese Assoc., intends
ing a 1-story creamery. O. E. Larson, Wythe St., for Gretsch Mfg. Co., 110 S. erecting a knitting mill here to make a

Archt, Starbuck. 4th St.; cost, $550,000. specialty of hosiery; cost, $40,000.

Watervllle, Minn.—Bids desired until ,,*B"«alo, N. Y.—Contract for erecting Roseburg, Ore.-See "Railroads."

May 1 by the Watervllle Creamery Assoc. "?'";>' *''^^'' "• ^Ji''i^i','?"^|/°^„ JYlflSi Salem, Ore.—Reported plant of Drager

ir'ram|-ry^'"Si?hd^*^''->S^°a'nso'n"'I"rfht^ ^ TuTne^r ?oi^: I'o^'^^^.^nl^^xlt Jit' ?^^u^r'^''^
^^''"""^ ""^ "''' "

dS^I
bwanson, Arcnt,

g^^f^^,^ Building is to be reinforced to be rebuilt.

concrete, structural steel interior col- -y^San Francisco, Gal.—Reported con-
Valley City N, D.—Contract for umna. Lockwood, Greene & Co., Boston, tract for erecting a brewing plant for the

erecting Congregational church awarded Mass., Engrs.
, , . _, ^ » Rainier Brewing & Malting Co. awarded

to W. J. Curren, Valley City, at $32,500; „*C?,""?ct awarded to Turner Constr. to Sound Constr. & Eng Co., Seattle,

heating, plumbing, ventilating, etc., to Co., Prudential Bldg., Buffalo, for erect- wash., at about $538,913. Jones & Laugh-
Valley City Plumb. & Htg. Co., at $5,210. '"8 » •-story and basement 80 x 200 ft, nn, of Pittsburgh, Pa., reported to have

reinforced concrete flat slab building for contract for steel work
Billings, Mont-Reported Dedrick & g""alo Meter Co. Lockwood, Greene A

Piper, Billings, are preparing plans for Ca Boston, Mass., Engrs.
^ ^ ^, ^

the Presbyterian Church, to cost $40,000. .P'?"^
'^^'"1'f'^^'l ?,"" ''S.P?'"'®? ^IS,?.

^^- MISCELLANEOUS,sired by Architect Geo. Schantz, Elllcott
iYiioucui-«iitv.ruo,

Waco, Tex.—Rotan Realty Co. will erect Sq. Bldg., for 2-story and basement See also "Hydraulic Construction arul River

at Austin and 6th Sts. a 2-story building c"""?"" ,^,"",<"2,S I* " ]} "., to be erected Improvements."
eosting $40,000. ErieR R.; rost T20?o'oO.'*

''° Items Arranged GeographicaUy

North Yakima, Wash.—Reported plans Jamestown, N. Y.—Plans being pre- Sprinkler System-Boston, Mas8.--Bida
being prepared for an apartment house pared bv Mason & McNeil for a 4-aiorv desired until May 1 at the Bureau Yards
which N. A. Henderson. North Yakima, ?nd basemenrad^tlon 40 x 80 ft to the and Docks, Navy Dept. Washington,
intends erecting, at a cost of $100,000. ?iant of "^hS AnchorFurnlture Ca, on D C °H.V Stanford.'' Ch. ) , for auto-

Seattle, Waah.-Plan, reported com- Holmes St
gSfdinl^Nf4f-E,'Nlvy Yarl^B^o^^on!*^:

Dieted by A. Uoblnson. Orpheum Theatre Hoboken, N. J.—Plans being prepared ner Spec 2153
Bldg., for a 3-8tory and basement brick by Franklin B. Small. 265 Bway., New

*'»'
and mill constructed apartment house at York, for a 6-story factory to be erected Steps and Walls—Boston, Mass.—»{"=
Queen Anne Ave. and Aloha St., for for American Lead Pencil Co., at a cost desired until April 20 by L. K. Rourlte,
Brown A Casseis: cost $50,000. of $40,000. Comr. Pub. Wks., Boston, for artiflcla>

Plans being prepared by Somervell &
, ». w r „ .. „ stone steps and walls in Convent Path

Putnam, White Bldg., for an apartment 'tl""?!'' '^•„^'-~^f''°y Salt Co. will erect from Breed to Gladstone Sts.

house which Lawrence Colman. Colman f-
3-story 75 x 80-ft. refinery according „ , , . .„.._=•, ii pi»,.r Mau

^'^fans-lJll^/VrelUdTy' °B'e^i'>rG"ould, *B°,d|!.Tuff\V°*°-
^<='-"^^- ^"'-" «-

^F^t «»f9 "-'" <^^ f HL^^^^^^
c^orr^te^-stS^-i ^m^Z\r6^.r"'ortf. to*Krrr"'fconl-tr •'cl^°flTwar^?,r cLnT^rSn ^S^Grtenh'Sulf̂ "^e
Times Printing Co., to be erectid on 4th York N Y for kr^ctYng a g^stoVv ^nd *' '^^^ *^''°''* Cemetery.

'''l^ns"'U{|!g%?epa"r^d\'V°''L'bVrG°oSid ??™«"j relnforcfd^lo'lfcrtte, ^32x^8 "ft Fire Escapes-Blackwell's Island, N.Y.
De^?'BWg"f fSr'Ts'or S-'^t^^y^^ar'^ment '^^'°'y '"' American Lead Pencil Co. Bids desired until Apr 20 by K. »L
house which Harry W. Treat will erect •Jersey GIty, N. J.-Contract awarded gavis. Comr qf

g°'T«''t'°"jurni8h L^ndon 3d Ave. and Blanchard St. by Colgate & Co. to Turner Constr Co ,^'^s;„, Jiew York City, to 'Hynisn ano
•Contract awarded to E. J. Rounds 11 Bway., New York, for erecting an 8- '",«'^" ",!.« fSf'^Pf^' «'°- '^^ Workhouse,

Constr. Co., Globe Bldg., for erecting story reinforced concrete warehouse 96 x Blackwell s Island.

the 3-story fireproof reinforced concrete 200 ft., at Greene and York Sts. Fences for Water Board—New York,
and terra cotta business building on ..,^.., .. _ m v __Rid<i dpiired until May 4 by Bd.
First Ave. and Spring St; cost $f0,000. ,.

M'""'?*?""' P'--^ <-»tory pressed ^atXrSuDOly Municipal ^^^^
C. H. Bebb, Archt, Denny Bldg.

gy the K?lider Shoe Co.
'° "" ^'^"'^^ yS-" for Contract HS^furnisWi^^^ and

B*M"rcus^"iu"^^*A?chf Emol?!' fifde'' „ North East Pa.-Nlagara Film Co. (W. w?th"?5icre?e"'pos\s "Ind^ short'l^gtP'of

for ejecting a 110il20 ft 70 Tthiehrl- ^- Br'sham, Gen. Mgr. Erie), is reported concrete and wood guard rails., etc.. pt

lnforeld"oncrete and steel moving to be planning a moving picture manu- Ashokan reservoir^ In towns of Olive,

ture theat?r bSlfdiSS for C n aimnfon facturing film plant here. Cost at least Marbletown and Hurley. Ulster County,

atlth Ive \nd'pikf St! to cost^$3^5r000:
»^"'<"'"- advertised in Engineering Record.

ftn^k.n. \A/..h i>i.„. r,,.«„,-.i K,, Al
^Birmingham, Ala.—Birmingham Ice Hardware for College—Syracuse, N. Y.—

bert hJCj ' Rll?tv~m^ ^?^^ S?t.raHL^';
'^»<=''"'^ 'y.'"

^S*^,",.,*
<=<"<' storage plant Bids desired until Apr. 22 by Dr. Hugh P.

bert Held, K^lty Bldg. for alteration to on Ave. E and 22d St. to cost $75 000 Baker Dean for furnishing finished hard-
Exchange National Bank; cost $40,000. J. Frank Rushton is interested. Brick; wire for College of Forestry Building.

Tacoma Wash — Ri>nnrf«fl w<.ii«/.»
""einforced concrete and steel will be used Syracuse Univ., advertised in Englneer-Tacoma, wasn. — Reported Wallace in construct on. ine RecordBldg., recently destroyed by flre, is to * Kecoru.

be rebuilt F. P. Haskell, Jr., Agent,
National Realty Bldg. •Parkway Work—Boston, Mass,—Following are 4 lowest bids opened Mar. 22 by
_ .», .. T, ^ J. - Metropolitan Park Comn. (John R. Rablin, Engr.) for building to subgrade B^irnace
Tacoma, Wash.—Reported Stone Fisher Brook Parkway, from Qulnoy Shore Reservation to Hancock St., Quincy: (a) John.

Co. wlU erect 3-story atone and fireproof Cashman & Sons Co., Boston (awarded contract); (b) Perini Constr. Co.. Ashland;
department store at 11th and Market (c) Jas. H. Fannon, Somerville; (d) Rowe Contr. Co., Boston:
Sts. to cost $150,000. Geo. H. Stone, (a) (b) (c) (d)

Mff- 40,000 cu. yds. earth grading $0.23 $0.37 $0.30 $0.30-
Reported a 4-story reinforced concrete 100,000 cu. yds. flll material to be furnished 43 .41 .51 .47

business block Is to be erected at 8. nth 15 M ft 2-ln. spruce plank .50 .40 .40 .40-

?,"° JJ
StreeU. by G. M. Savage and W. 5.000 sq. yds. riprap pavement 2.15 2.12 1.26 8.25

R. Nichols, owners of the site. Cost
$100,000. Totals $63,700 $67,000 $69,650 $70,850

Itltenu marked thus give the names of parties awarded contracts.
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Retaining Wall — Wilkesbarre, Pa.

—

Bids desired until Apr. 30 at City Clerk's
office, to furnish material and construct
a concrete retaining wall along Solo-
mon's Creek between Franklin and Vul-
can Sts. B. K. Finch, City Engr.

Sprinkler System—Augusta, Ga.—Bids
desired until Apr. 20 at office of Com-
manding Officer, Augusta Arsenal, Au-
gusta, to furnish ami install an automatic
sprinkler system in Storehouse B.

Scows — Louisville, Ky.—Bids- desired
until May 13 by Maj. J. C. Oakes, Corps
Engrs., i:. S. A., IxJuisvUle, Ky., for 2
steel dump scows, advertised in Engineer-
ing Record.

Gas Plant—Kalamazoo, Mich.^-Cltizens
voted Apr. 5 to issue $975,000 bonds for
construction of a municipal gas plant.

Steel Trestle, Recreation Building, Con-
duit, Etc. — Chicago, III. — Bids were
opened Apr. 12 by Harbor and Subway
Comn. (W. O. Johnson, Secy) for work
on Pier 2, Harbor Dist. No. 1, as follows:
^Constructing steel trestle and load-

ing platform: Awarded to Ketler-EUiott
Co., ChicaRo. at $20,700. Next 3 lowest
bids: A. Boilers & Sons. $22,000: Chaney
Archbald, $22,100; L. K. Sherman Co.,
$22,899.
Recreation building and shelter: Four

lowest bidders: Paschon Bros.. $415,000:
John Griffith & Sons Co., $416,000: Wie-
boldt Constr. Co., $426,000; E. L. Schei-
denhelm, $436,800.

Electrical conduit, wiring and equip-
ment: Four lowest bidders: Mayberry
EHectric Co.. $49,700: A. I^. Wilmersford
Co., $52,488: Cuthbert Electric & Mfg. Co.,
$53,911, Pierce Electric Co., $54,000.

Boilers—Stanton, III.—Bids desired until
Apr. 19 by H. W Fritz. City Clk.. to fur-
nish and install 2 horizontal high-pressure
fire-tube boilers, including fixtures.

^Sprinkler System — Seattle, Wash.

—

Contract awarded Mar. 31 by Port of
Seattle Comn., J. R. 'West, Ch. Engr., for
Installing sprinkler system in freight shed
Smiths Cove Improvement, to Rockwood
Sprinkler Co. of Seattle, at $6,495.

Derrick and Hoist—Seattle, Wash.

—

Bids reported desired until Apr. 28 by
Port of Seattle Comn. for 100 ton Shear
leg derrick and an electric hoist for same.
Cost about S50.000. C. E. Remsberg, Cen-
tral Bldg.. Secy.

Insulation in Cold Storage Building

—

Seattle, Wash.—Bids reported desired
until Apr. 28 by Port of Seattle Comn. for
insulation in 7-story reinforced concrete
cold storage building. Cost of Insulation
estimated at $125,000.

Power Plant—Tacoma, Wash.— It Is re-
ported that the Puget Sound Electro-
Manganese Co , of Tacoma, which owns
and is developing large mineral claims in
Olympic Peninsula, near Port Townsend,
contemplates construction of a 100,000-hp.
power plant on Snrhomish River, and in-
stallation of 10 additional electric fur-
naces ir; its smelter in Tacoma, trans-
mission lines, etc.

Concrete Snowr Sheds—Tye, Wash.—It
Is reported that the Great Northern R.R.
Co. (P. H. McFadden, Asst. Engr.. Seat-
tle) will construct 1200 ft. of concrete
snow sheds between Tye and Embryo be-
fore Oct. 1 : approximately $250,000 has
been appropriated for the improvement.
Work will include 1000 M ft. Washington
lumber, 25.000 cu. yds. concrete. On the
side toward mountain a .solid concrete
bulkhead will be constructed with a slop-
ing concrete roof built over tracks.

Piling and Decking—New Westmin-
ster, B. C.—Contract awarded by Citv
Council for piling and decking new mar-
ket site on 10th St.. to Dominion Constr.
Co., New 'Westminster, at $22,053.

Pier Shed—Panama.—Bids desired until
May 3 by Maj. F. C. Boggs, Genl. Pur-
chasing Officer, Panama Canal, 'Washing-
ton, n. C, to furnish and erect struc-
tural steel for shed on Pier No. 18, Bal-
boa Terminal, according to Circular No
916.

Proposals
Per Proposals Advertised see Pages

41, 42, 43 and 44.

WATERWORKS.
Bids See Eng.
Close. Record.
Apr. 20. Water Wks., Fordyce,

Neb Apr. 3
Apr. 20. C -I. Pipe, Sacramento,

Cai Mar. 27
Adv. Mar. 27, Apr. 3.

Apr. 20. Reservoir. Fostoria, O... Apr. 10
Apr. 20. Gate 'Valves, Etc., To-

ledo. O Apr. 17
Apr. 21. Pump. Sta. Equip., Dur-

ham, N. C Mar. 27
Adv. Mar. 27 to Apr. 10.

• Apr. 21. Water Wks. Improv.,
Durham, N. C Mar. 27
Adv. Mar. 27 to Apr. 10.

Apr, 11. Mains, T.emmon, S. D Apr. 10
Apr. 22. Steel Wk. for .shafts for

Tunnel, Cleveland, O Apr. 17
Apr. 27. System. North Gates,

N. Y Apr. 17
Adv. Apr. 17.

See Eng.
Record.

Water Wks., Schoolcraft,
Mich Apr. 17
Mule Drive at Pump Sta.,
Philadelphia, Pa Apr. 17
Adv. Apr. 17.

Filter Unit, Reading, Pa. Apr. 17
Adv. Apr. 17.

Improvements, Laurel.
Md Apr. 10
Adv. Apr. 10, 11.

System, for Cemetery,
Crow Agency, Mont Apr. 10
Pipe. Washington, D. C. Apr. 17
Centrifugal Pump, Kan-
sas City, Mo Mar. 20
Adv. Mar. 20 to Apr. 17.
Pumping Station, Bing-
hamton, N. Y Apr. 3
Adv. Apr. 3 to 17.
System at Naval Radio
Sta., San Diego, Cal Apr. 17

SEWERAGE AND SEWAGE
DISPOSAL.

Bids
Close
Apr. 27.

Apr. 29.

Apr. 30.

May 1.

May 1.

May
May

4.

5

May 15

May 15

Apr. 20.

Apr. 20.

Apr. 21.

Apr. 21.

Apr. 21.
Apr. 22.
Apr. 20.
Apr. 22.

Apr. 23.

Apr. 24.
Apr. 26.
Apr. 27.

Apr. 28.
Apr. 29.

May 25.

Apr. 30.

Apr. 30.

Apr. 30.

Apr. 30.

Apr. 30.

May 1.

May 3.

May 3.

May 7.

May 15.

Apr. 20.
.\pr. 20.
Apr. 21.
Apr. 21.
Apr. 21.
Apr. 22.
Apr. 22.
Apr. 24.

Apr. 26.
Apr. 26.

Apr. 26.
Apr. 26.
Apr. 27.
Apr. 27.
Apr. 27.
Apr. 28.

Apr. 29.

Apr. 29.
Apr. 29.
Apr. 30.
Apr. 30.
May 1.

May 1.

May 3.

Columbus, O
Gloversvllle, N. Y
Adv. Apr. 10.

Washington, D. C
Adv. Apr. 10.

Brooklyn, N. Y
Baltimore, Md
Cleveland, O
Boston, Mass
Brunswick. Mo
Kenosha, Wis
Little Rock, Ark
Lewiston, Idaho
Macon, Ga
Clinton. S. C
Philadelphia, Pa
Adv. Apr. 17.

Wilkesbarre, Pa
Adv. Apr. 17.

Billings. Mont
Reading, Pa
Adv. Apr. 17.
Tripoli, la
Great Neck Station, N. Y.
Adv. Apr. 17.

Yorkville, N. Y
Laurel, Md
Adv. Apr. 10, 17.
Indiana, Pa
Jewell Junction, la
American Falls, Idaho..
San Diego, Cal

Apr. 10
Apr. 10

Apr. 10

Apr. 17
Apr. 17
Apr. 17
Apr. 17
Apr. 1'/

Apr. 10
Apr. 3
Apr. 10
Apr. 10
Apr. 3
Apr. 17

Apr. 17

Apr. 10
Apr. 17

Apr. 17
Apr. 17

Apr. 17
Apr. 10

Apr. 17
Apr. 17
Apr. 17
Apr. 17

BRIDGES.

May 3.

May 3.

May 3.

May 4.

May 4.

May 5.

May 7.

May 10.

Illinois Apr. 10
Le Mars, la Apr. 17
Goshen, Ala Apr. 3
Crookston, Minn ...Apr. 10
Red Wing, Minn Apr. 17
Illinois Apr. 10
Suffolk. Va Apr. 17
Tiffin, O Apr. 10
Clrcleville. O Apr. 3
Portland, Ore Apr. 17
Marshalltown, la Apr. 17
Reading, Pa Apr. 17
I.eitchfield, Ky Mar. 27
Moorhead, Minn Apr. 17
Gettysburg, Pa Apr. 17
Akron, O Apr. 17
Philadelphia, Pa Apr. 17
Adv. Apr. 17.

Bemidji, Minn Apr. 17
Austin, Minn Apr. 17
Fremont, O Apr. 17
Toledo, O Apr. 17
Columbus, O Apr. 10
Tacoma. Wash Apr. 17
Media, Pa Apr. 17
Adv. Apr. 17.
Hamlin, W. ' Va Apr. 17
Cobleskill, N. Y Apr. 17
Adv. Apr. 17.
Natchitoches, La Apr. 17
Sea Isle Citv. N. J Apr. 10
Adv. Apr. 10, 17.
Northampton, Mass Apr. 17
Canton, N. Y Apr. 17
Adv. Apr. 17.
Dayton. O Apr. 17
Jasper, Ala Apr. 17

PAVING AND ROADS.
\pr. 19.

Apr. 19.

Apr. 20.

Apr. 20.
Apr. 20.

Apr. 20.
Apr. 20.

Apr. 20.
Apr. 21).

Apr. 20.
Apr. 20.

Apr. 20.
Apr. 20.
Apr. 20.
Apr. 20.
.Apr. 20.
Apr. 20.
Apr. 20.

Apr. 20.

Apr. 20.
Apr. 20.
Apr. 21.

Apr. 21.
Apr. 21.
Apr. 22.
Apr. 22.

Apr. 22.

Apr. 22.
Apr. 22.

.Spr. 22.

Connecticut
Adv. Apr. 17.
Connecticut
Adv. Apr. 17.
Albany, N. Y
Adv. Apr. 3 to 17.
Redmond. Wash
Greenwich, Conn
Adv. Apr. 10, 17.

Lancaster. S. C
Trenton, N. J
Seattle, Wash
Columbus, O
Jersey City. N. J
Gloversvllle, N. Y
Adv. Apr. 10.
Massachusetts
New Brighton, N. Y
San Bernardino, Cal
Buffalo, N. Y :

Jackson, Miss
.Saginaw, Mich
Pittsburgh, Pa
Walla Walla, Wash
Santa Ana, Cal
Kansas City, Mo
Cape May, N. J
Adv. Apr. 17.
Brooklyn, N. Y
Riverside, Cal
Newark, N. J
Port Jervis. N. Y
Adv. Apr. 10, 17.
Richmond, Ind
West Bend. Wis
Jersey City, N. J
Asphalt Plant, Spokane,
Wash.

Apr. 10

. Apr. 17

. Apr. 3

. Apr. 3

. Apr. 10

. Apr. 10

. Apr. 10

. Apr. 10

. Apr. 10

. Apr. 10
. Apr. 10

. Apr. 17

. Apr. 17
. Apr. 17
. Apr. 17
. Apr. 17
. Apr. 17
. Apr. 17
. Apr. 10
. Apr. 17
. Apr. 17
. Apr. 17

. Apr. 17

. Apr. 17

. Apr. 10

. Apr. 10

. Apr. 17
Apr. 17
Apr. 17

Apr. 17

Bids
Close.

Apr. 22.
Apr. 23.

Apr. 23.
Apr. 23.
Apr. 23.
Apr. 23.

Apr. 23.
Apr. 23.
Apr. 24.
Apr. 24.
Apr. 24.

Apr. 26.
Apr. 26.
Apr. 26.
Apr. 26.
Apr. 26.
Apr. 26.
Apr. 26.

Apr. 26.
Apr. 26.

Apr. 26.

Apr. 26.
Apr. 26.
Apr. 26.
Apr. 26.
Apr. 27.
Apr. 27.
Apr. 27.
Apr. 27.
Apr. 27.
Apr. 28.
Apr. 28.

Apr. 28.
Apr. 29.
Apr. 29.

Apr. 29.

Apr. 29.

Apr. 29.
Apr. 29.
Apr. 30.
Apr. 30.
Apr. 30.

May 1.

May 1.

May 1
May 1.

May 1.

May 1.

May 3.

May 3
May 3.

May 3,

May 4.

May 4.

May 4

May 5.

May 7.

May 7.

May 14.
May 15.

May 17.

Jun. 3.

See Eng.
Record.

Brooklyn, N. Y Apr. 17
Cincinnati, O Apr. 3
Prairie du Chlen, Wis... Apr. 3
Coldwater, Mich Apr. 17
Pittsburgh, Pa Apr. 17
Neodesha, Kan Apr. 17
Salem, Ore Apr. 17
Edgar, 111 Apr. 17
La Crosse, Wis Apr. 3
Abbeville, La Apr. 10
Yoncalla, Ore Apr. 17
Marble Cliff, O Apr. 3
Akron, O Apr. 10
Port Clinton, O Apr. 10
Seattle, Wash Apr. 10
California Apr. 10
Franklin, Pa Apr. 10
Albany, N. Y Apr. 10
Adv. Apr. 10, 17.
Chesterfield, N. J Apr. 10
Mingo Junction, O Apr. 17
Adv. Apr. 17.

Orillia, Wash Apr. 17
Los Angeles, Cal Apr. 17
Columbia City, Ind Apr. 17
Riverside, Cal Apr. 17
Verona, O Apr. 17
Oak Harbor, O Apr. 10
Seattle, Wash Apr. 10
North Bend, Ore Apr. 17
Toronto, Ont Apr. 17
Belleville, N. J Apr. 17
Cleveland, O Apr. 10
Paterson, N. J Apr. 17
Adv. Apr. 17.
Cleveland, O Apr. 17
Nashville. Tenn Apr. 3
Albany, N. Y Apr. 17
Adv. Apr. 17.

Bemidji, Minn Apr. 17
Nashville, Tenn Apr. 17
Adv. Apr. 17.
Urbana. O Apr. 17
Cannelton, Ind Apr. 17
Coldwater, Mich Apr. 3
Cincinnati. O Apr. 10
Reading, Pa Apr. 17
Adv. Apr. 17.

Kingston Station, Wllkes-
Barre. Pa Mar. 17

Starkville. Miss Apr. 17
Adv. Apr. 17.
Colfax^ Wash Apr. 17
Rousville, Pa Apr. 17
Newton, Kan Apr. 17
Jeromesville, O Aor. 17
Hutrhinson, Kan Apr. 17
Washington Apr. 17
Ellensburg, Wash Apr. 17
Oil City, Pa Apr. 17
Plymouth, Wis Apr. 10
Mt. Vernon, Wash Apr. 17
Lake Charles, La Apr. 17
Albany, N. Y Apr. 17
Adv. Apr. 17.
Toledo, O Apr. 10
Plymouth, Ind Apr. 17
Toledo, O. Apr. 17
Newton, Kan Apr. 10
Colfax. Wash Apr. 17
Grinnell, la Apr. 17

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Apr. 20. River Improvement, Tif-
fin. O Mar. 27
Adv. Apr. 3. 10.

Apr. 20. Seawall, Seattle, Wash.. Apr. S
Apr. 20. Ditch Wk., Slayton, Minn. Apr. 17
Apr. 21. Dam, Salt Lake City,

Utah Apr. 17
Apr. 21. Drainage, Plain Dealing,

La Apr. 17
Apr. 24. Dredging, Winter Haven,

Fla Apr. 10
Adv. Apr. 17.

Apr. 24. Dredging, 'Winter Haven,
Fla Apr. 17
Adv. Apr. 17.

Apr. 24. Dam, Denver, Col, Apr. 17
Apr. 26. Valves, Etc., for Locks,

Panama Apr. 8
Adv. Apr. 3.

Apr. 26. Reconstructing Dam, Ma-
ietta, O Apr. S

Apr. 26. Drainage, St. Louis, Mo.. Apr. 10
Apr. 26. Flood Protection Wk., In-

dianapolis, Ind Apr. 17
Apr. 26. Concrete Work on Harriet

Island, St. Paul. Minn.. Apr. 17
Apr. 27. Steel Locks for Dam No.

29, Cincinnati, O • . Apr. 10
Adv. Apr. 10. 17.

Apr. 27. Levee Work, Auguj-"*.
Ga Apr IP
Adv. Apr. 17.

Apr. 27. Dam and Bulkhead, Wa-
verly, la Apr. 17
Adv. Apr. 17.

Apr. 28. Dredging Ship Canal. De-
troit, Mich Apr. 17
Adv. Apr, 17.

Apr. 29. Ditch. Bucyrus, O Apr. 10
Apr. 30. Irrigation Work, Brown-

ing, Mont Apr. ]0
Apr. 30. Ditch, St. James, Minn. Apr. 17
May 1. Drainage, New Bern,

N. C Apr. 10
May 3. Dredging. New Orleans,

La Apr. 3

Adv. .\pr. 3. 10.

May 4. Irrigation Work, Provo,
Utah Apr. 17

May 10. Revetment and Dike,
Kansas City. Mo Apr. 10
(Two prop.)
Adv. Apr. 10. 17.

May 11. Breakwater, Detroit,
Mich Apr. 17
Adv. Apr. 17.

May 12. Irrigation, Saco, Mont... Apr. 10
Adv. Apr. 10.

May 12. Crib Work, Detroit, Mich. Apr. 17
Adv. Apr. 17.

May 15. Lock. Detroit. Mich Apr. 17
Adv. Apr. 17.

Bids See Eng.
Close. Record.

PUBLIC BUILDINGS AND
SCHOOLS.

Apr. 20. Douglas, Wyo Mar. J7
Apr. 20. Alliance. O Mar. *I
Apr. 20. Portland, Me Mar. 10
Apr. 20. Gloucester, N. J M&r. ST

Adv. Mar. 27, Apr. t.

Apr. 20. Waterloo, la Apr. Z
Apr. 20. Nashville, Tenn Apr. 10
Apr. 20. Lawrence, Mass. Apr. 10
Apr. 20. Newark, N. J Apr. 10
Apr. 20. Peckville, Pa Apr. 17
Apr. 21. Chicago, III Apr. 17
Apr. 21. Lawrence, Kan Apr. 17
Apr. 22. Vandalia, O Apr. I
Apr. 22. McKeesport, Pa Apr. 3
Apr. 22. New York, N. Y Apr. t
Apr. 22. Knoxvllle, Tenn Apr. 10
Apr. 22. Riverhead, N. Y Apr. 17
Apr. 22. Los Angeles, Cal Apr. 17
Apr. 23. Toledo, O Mar. 30
Apr. 24. Troy, O Apr. 3
Apr. 26. New York, N. T Apr. 3

Adv. ^pr. 3 to 17.
Apr. 26. Lancaster, O Apr. 3
Apr. 26. Youngstown, O Apr. 10
Apr. 26. Greatkills, N. T Apr. 17
Apr. 26. Granville, N. D Apr. 17
Apr. 26. Luzerne, Pa Apr. 17
Apr. 26. Toronto. Ont Apr. IT
Apr. 27. Grand Forks, N. D Apr. 3
Apr. 27. Newark, N. J. Apr. 10
Apr. 27. Patton, Cal Apr. 17
Apr. 27. Northfield, Minn Apr. 17
Apr. 27. Pittsburgh, Pa Apr. 17
Apr. 27. Grand Forks, N. D Apr. 17
Apr. 27. Towanda, Pa Apr. It
-Apr. 28. Ardmors, Okla. Mar. 3T
Apr. 29. Trenton, N. J Apr. 10
Apr. 29. Hawthorne, Cal Apr. 17
Apr. 30. Ft. Bliss, Tex.

Adv. Apr. 3 to 17.
Apr. 30. Youngstown, O Apr. 10
Apr. SO. Oberlin, O Apr. 10
Apr. 30. Beltsville, Md Apr. 17
May 1. Apalachlcola, Fla Apr. 10
May 1. Philadelphia, Pa. Apr. 17
May 1. Brookville, O Apr. 17
May 1. Sallna, Kan Apr. 17
May 1. Auburn, Me Apr. 17
May 3. Chicago, III Apr. 17
May 3. St. Catharines, Ont Apr. 17
May 4. Rushville, 111 Apr. 10
May 4. Ft. Pierce, Fla Apr. 17
May 4. Wadsworth, O Apr. 17
May 4. Milan, Minn Apr. 17
May 4. Norwalk, Cal Apr. 17
May 5. Walla Walla, Wash Apr. 10
May B. Ft. Screven, Ga Apr. 17
May 5. Grants Pass, Ore Apr. 17
May 6. Aberdeen, 8. D Apr. 10
May 6. Bonaparte, la Apr. 17
May 8. New Albany, Ind Apr. 10
May 10. Brooklyn Heights, O Apr. 17
May 11. Corpus Christl, Tex Apr. 17
May 12. Bryan, Tex Apr. 10
May 13. Park City. Utah Apr. 10
May 14. New Haven, Conn Apr. 10
May 14. Aberdeen, S. D Apr. IT -

May 17. Concord, N. H Apr. 10
Adv. Apr. 10, 17.

May 18. Laurel. Miss Apr. 17
June 1. Harrlsburg, Pa .'...Mar. II

PRIVATE BUILDINGS.
Apr. 20. Milwaukee, Wis Apr. 10
Apr. 20. Portland, Ore Apr. 17
Apr. 22. Clinton. Ind Apr. I
Apr. 26. Lake Benton, Minn Apr. 17
Apr. 28. Starbuck, Minn Apr. 17
Apr. 29. Moorehead, Minn Apr. 17
May 1. Waterville, Minn Apr. 17
May 10. Charleston, S. C Apr. 17

MISCELLANEOUS.
Apr. 19. Cement for Dam Work,

Louisville. Kv Mar. ST
Adv. Mar. 27 to Apr. 17.

Apr. 19. Wood Guard Rail, Con-
necticut Apr. It
Adv. Apr. 17.

Apr. 20. El. Ry., Sect. 2, Route 13,
Brooklyn. N. Y Mar. ST
Adv. Mar. 27, Apr. S.

Apr. 30. Electric Light Plant,
Pratt, Kan Apr. 3
Adv. Apr. S.

Apr. 20. Iron Castings, Brick,
Cement. Etc., Charles-
ton, S. C Apr. 3

Apr. 20. Hoist, Bremerton, 'Wash. Apr. 3
Apr. 20. Cable, Washington, D. C. Apr. f
Apr. 20. Fire Escapes, Blackwells

Island, N. Y Apr. 17
Apr. 20. Sprinkler System, Au-

gusta, Ga Apr. 17
Apr. 20. Steps and Walls, Bos-

ton, Mass Apr. 17
Apr. 22. Hardware for College,

Syracuse, N. Y Apr. 17
Adv. Apr. 17.

Apr. 26. Electric Light Plant,
Perth Amboy, N. J Apr. 16
Adv. Apr. 10, 17.

Apr. 27. Steel Stray Bolt Iron,
etc.. Panama Apr. IC

Apr. 28. Derrick and Hoist,
Seattle, Wash Apr. 17

Apr. 28. Insulation for Bldg.,
Seattle. Wash Apr. 17

Apr. 29. Brmt. Wheeling, W. Va...Apr. 3
Adv. Apr. 3 to 17.

Apr. 30. Garbage Disposal, Man-
chester, N. H Apr. 17

Apr. 30. Retaining Walls, Wilkes-
Barre, Pa Apr. 17

May 1. Sprinkler System, Bos-
ton, Mass Apr. 17

May 1. Electric Railways, Co-
lumbus, O Apr. 17

May 3. Pier Shed, Panama Apr. 17
May 4. Fences for Water Board,

New York. N. Y.... Apr. 17
Adv. Apr. 17.

May 13. Scows, Louisville, Ky... Apr. 17
Adv. Apr. 17.

ifllcms marked thus u"'e the names of parties awariled contracts.
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Approved by the Underwriters' Laboratories

TarredFelt

THE Underwriters' Laboratories of

Chicago investigates and classifies all

kinds of building materials for the Fire

Underwriters, and the result of these investiga-

tions is used in the consideration of insurance

rates and classifications.

In main, its reports cover fire hazard, but

its investigations also include: durability,

strength, practicability, etc., of the product or

material tested.

We filed with the Underwriters' Laboratories

a set of claims regarding Barrett Specification

Roofs and materials.

Their investigation of these claims, covered

several years and included a tremendous work
in their own testing plant in Chicago and in

the field where a large number of old roofs

were visited and studied.

Their report substantiates our claims, as will

be seen by the following excerpt

:

"Their roof coverings (Barrett Specification

Roofs) have been shown by tests and investi-

gations at Underwriters' Laboratories to af-

ford a high degree of fire protection to roof

deck; to be not readily flammable and not to

carry or communicate fire to any material ex-

tent; not to slip from position when heated; to

possess little or no flying brand hazard; to ex-

ert considerable blanketing influence upon fires

within buildings; to be durable under service

conditions for periods in exces of 10 years; and
to fulfill the requirements for the classification

given."

A copy of The Barrett Specification, with roofing diagrams, also

complete report of Underwriters' Laboratories mailed free on request.

BARRETT MANUFACTURING COMPANY
New York Chicago Philadelphia Boston St. Louis Cleveland Cincinnati

Detroit Birmingham Kansas City Minneapolis Salt Lake City Seattle

The Pathwoii Mfg. Co., Limited Montreal Toronto Winnipeg Vancouver
St. John, N. B. Halifax. N. S. Sydney, N. S.

No wonder Barrett Specification Roofs take

the base rate of insurance.

Photographs taken after conflagrations and re-

produced in the Report show Barrett Specifi-

cation Roofs with large areas still intact in gut-

ted buildings, constituting, with brick walls,

and large charred timber, the sole survivors of

the fires!

We have accepted the

inspection service of the

Underwriters' Labora-
tories at our factories for

regular testing of the

materials for these roofs

as to quality and weight
of Barrett Specification

Tarred Felt and Barrett

Specification Pitch, and
henceforth these mater-

ials will carry the Un-
derwriters' Laboratories

label in addition to our
label.

own Specification

Pittsburgh
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Oregon Abolishes Office of State

Highway Engineer

The last Legislature of the State of Oregon

abolished the office of State highway engineer

and consolidate the work of that department

with that of the State engineer. The pas-

sage of this law by the House of Representa-

tives of Oregon was noted in this journal

March 6.

can be obtained in any width that is a mul-
tiple of 4 in. up to and including 4 ft. It is

made in lengths of 6, 8, 9, 10 and 12 feet. The
riveting holes in the ribs can also be utilized

for any additional reinforcing that might be
required. Under a test the metal tore before
the riveted channels of the rib could be parted.
The T-shaped rib is designed to give a
mechanical bond. The new product is manu-
factured by the North Western Expanded
Metal Company, of Chicago.

New York State Highway Office to

Be Moved

The office of the New York State Highway
Commission, Division 1, of which Bertrand H.

Wait, division engineer, is in charge, will be

moved from White Plains to Poughkeepsie

May 1.

Line of Bolt Holes Split Timber

Support of Asphalt Still

Wooden columns, which had been used to

reinforce the supports of a double asphalt pav-

ing still at the plant of the Barber Asphalt
Company at Maurer, N. J., failed a short time
ago precipitating the still to the ground.
A fire two years previously had damaged the

steel columns supporting the still, and these

columns had been reinforced with timber posts.

At each rivet hole in the connecting angles of

the steel columns, bolts were run through the

timber posts to hold them in place. This
brought a row of ten holes in line in the same
course of grain in the timbers, and resulted

finally in splitting them, causing the failure.

These columns, along with the entire plant,

were inspected at frequent inter-

vals. However, a thin film of as-

phalt covered the timbers soon
after they had been placed, and
almost concealed the development
of the split.

The unusual feature of the acci-
dent was that the columns hap-
pened to fail when the still was
empty, and therefore 200 tons
lighter than when filled. When
there was any asphalt in the still

there were usually workmen be-
neath filling barrels with the
the liquid. This chance, therefore,
probably prevented serious injury to some of
the employees.

Portable Crushing Plant for Remote
Jobs of Small Magnitude

To meet the needs of contractors who have
small concrete jobs in remote places where
gravel pits are not available, a portable
crushing rig has been put on the market by
the Smith Engineering Works of Milwaukee,
Wis. This rig is designed to crush field

boulders.

The crusher is a standard No. 7 Telsmith
crusher, with a 7 x 10-in. opening, and has

Closed Ribs Said to Aid New Type
of Reinforced Metal Lath

Closed ribs, which, it is claimed eliminate
cracking of plaster along the line of the rib,
and a diamond-shaped mesh adopted for key-
ing plaster in any direction, are features of
a new type of reinforced metal lath called
"Chanelath," which has just been placed on
the market. The material is said to be par-
ticularly fitted for use in solid plaster parti-
tions and for lathing suspended ceilings as
well as a reinforcing medium in the construc-
tion of concrete roofs and floors. The rein-
forcing or furring members of "Chanelath"
consist of T-shaped ribs spaced 4 in. apart
and connected by a small mesh lath. The ribs
are solid and the mesh extends in an un-
broken surface across the entire sheet, which

PORTABLE CRUSHER FOR REMOTE JOBS

manganese steel guy plates, cast steel frame,
direct crusher stroke and inclosed eccentric.

It is driven by a 12 hp, double-opposed-cylin-
der engine. It is claimed to have a capacity
of 2 to 2% tons per hour of %-in. stone and
%, ton per hour of 1%-in. stone. A recipro-

cating feeder, operated by the swinging jaw
of the crusher, conveys stone from the crusher
to the elevator. The elevator is a vertical

single-chain elevator with a 7 x 4% x 5% in.

buckets, malleable chain and steel boot. It

has a folding section at the top to reduce the
head room required. The standard rig is

equipped with a chute screen. Perforations
are made to suit. If preferred it is furnished
with a rotary screen, central shaft type, 16
in. in diameter and 4 ft. long. The bin is

flat-bottom and portable with four bin gates.

The available capacity if shoveled out is said

to be 5 tons and the capacity that will flow
out by gravity about 3 tons.

The whole rig weighs 9000 lb. A rotary
screen adds about 400 lb. It is claimed that
two horses will pull it on a paved street and
that four horses will take it anywhere an
automobile can be driven.

LATH TO ELIMINATE PLASTER CRACKING

Business Notes
M. T. Calef, road engineer for the Rocmac

Road Department of the Philadelphia Quartz
Company has opened an office in the Trustee
Building, 8 N. Market Sq., Harrisburg, Pa,

The Waterworks Manufacturers' Associa-
tion will hold its annual meeting at the Hotel
Gibson, Cincinnati, during the week of the
American Waterworks Association Convention,
May 10 to 14.

George S. Bartlett, vice-president of the

Edison Portland Cement Company, New York,
has resigned and rejoined the sales force of

the Universal Portland Cement Company, with
headquarters in Chicago.

The Rocmac Road Department of the Phila-

delphia Quartz Company of Philadelphia, has
established a branch office in the Union Build-

ing, Anderson, Ind. Brooks E. Miller is the

representative covering this territory.

The C. W. Hunt Company, Inc., manufac-
turers of coal handling machinery, conveying
machinery and small motor trucks, has moved
its New York City office from 45 Broadway to

the Adams Express Company Building, 61
Broadway.

The Pacific Flush-Tank Cbmpany has moved
its general offices to 4241-4243 E. Ravenswood
Ave., Chicago, 111. In the new building a test-

ing laboratory will be maintained in which
will be exhibited and demonstrated many of

the company's appliances.

Edward O. Keator & Company, Box 425,

Cincinnati, Ohio, have taken over the sale of

the Hodges adjustable forms for concrete
building construction, heretofore handled by
J. E. Hodges & Company, Lincoln Court, Cin-

cinnati. These forms have been used quite

extensively by the Ferro-Concrete Construc-
tion Company, of Cincinnati, and include a
special type of slab form and adjustable sup-
ports for carrying both beam and slab forms.

Trade Publications

The following companies have recently issued

trade publications:

Kerr Turbine Company, Wellsville, N. Y.
Bulletin 51, 6x9 in., 16 pages, illustrated.

Treats of the "Economy" geared turbine.

Allis-Chalmers Manufacturing Company,
Milwaukee. Catalog, 8x10% in., 16 pages,
illustrated. Oil engines of the Diesel type.

Blaw Steel Construction Company, Pitts-

burgh. Bulletin 66, 6x9 in., 32 pages, illus-

trated. Shows typical uses of Blaw light wall
forms and presents instructions as to their

application.

Vulcanite Portland Cement Company, 8
West 40th Street, New York. Booklet, 3%
X 6 in., 24 pages, illustrated. Contains in-

structions for building simple wooden forms
for concreting.

Bergen Point Iron Works, Bayonne, N. J.

Leaflet, 4 pages, illustrated. Brief description

of the Panama Canal coaling stations which
are being built and are expected to be com-
pleted in 1916.

Dobbie Foundry & Machine Company,
Niagara Falls, N. Y. Catalog 18, 9 x 6 in., 128
pages, illustrated. Contains complete in-

formation on steel and wooden derricks of
every type and full line of derrick parts.

Pneumatic Placing Co., Inc., 45 Broadway,
New York. Leaflet forms 10, 11, 12 and 13,

6x9 in., each 4 pages, illustrated. Describe
the use of pneumatic methods in placing con-
crete in tunnels, retaining walls, abutments,
viaducts and piers.

North Western Expanded Metal Company,
Old Colony Building, Chicago. Catalog, 6x9
in., 52 pages, illustrated. Kno-Burn expanded
metal lath for reinforcing concrete, plastering
and stucco work, and accessories such as fas-
teners, partitions, etc.

Providence Engineering Works, Providence,
R. L, Bulletin, 8xl0y2 in., 24 pages, illus-

trated. Treats briefly of the theoretical con-
siderations upon which the design of centri-

fugal pumps must be based, and describes the
essentials of the Providence pump.

Dake Engine Company, Grand Haven, Mich.
Catalog, 6x9 in., 40 pages, illustrated. De-
scribes a pneumatic and steam motor and its

various applications to jib cranes, chain hoists
and trolleys, several types of pneumatic and
steam and electric contractors' hojsts, and
motors for winches and capstans.



New Construction Activities

The price of securities reached a new high

average on the New York Stock Exchange on

April 20 for the year, and both on this day
and on a majority of the days last week trad-

ing passed the million-share mark. It is pre-

dicted that if the public will buy those securi-

ties, now low, which may be safely counted as

good investments after peace has been de-

clared, the general situation will steadily im-
prove. This class of stocks includes the

leading railroad issues, in which, fortunately

steady advance has indicated good buying for

investment.
It seems that domestic steel orders are

again to improve in volume. A better volume

trf .small orders is coming in, and the first

large purchase of railroad equipment since

January is now under negotiation by the

Pennsylvania system. This purchase, includ-

ing 194 locomotives, 181 all-steel passenger

coaches and over 16,000 freight cars, and

which will call for over 180,000 tons of steel,

is strictly a replacement order. This large

requir«nent for replacement alone after the

recent hard times, by one of the strongest

roads in the country, indicates the volume of

equipment-buying that may be expected when
conditions begin to approach normal with

some of the other large systems.

The lumber business, after having suffered

a decline since last year, is beginning to im-

prove both in volume and price. This was
helped by a season last winter in the North
Central timber lands so favorable that, in

spite of large stocks, a cut equal to 75 per

cent of normal was made in this section.

Buildings

The volume of building work, contracted

for and prospective, increased slightly last

week. A $450,000 recreation building has been

contracted for at Chicago. The building to

be erected for the Bureau of Mines at Pitts-

burgh has been contracted for $287,000. A
contract for a $200,000 church was awarded
at Dallas, Texas. Among a number of $100,-

000 building contracts awarded last week
were a settlement building at Boston, an in-

dustrial building at New Bedford, Mass., a

gymnasium at Worcester, Ma.ss., and a round-

house for the Chesapeake & Ohio Railroad at

Lexington, Ky. The lowest bid opened for a
school building in Washington, D. C, was
$118,000. It is reported that Canton, Ohio,

will receive bids on a $400,000 high school,

and expects to spend $200,000 additional for

grade schools. Bids are desired on a $210,000

school in Worcester, Mass. It is reported, bids

for a $250,000 apartment house are to be let

shortly in Washington, D. C. Bids are also

desired by the city of Detroit on a $600,000

municipal courts building. A $1,000,000

apartment house is planned in New York

City. Plans have been prepared for a $600,-

000 market in Long Island City, and for a

$200,000 market in New York City. Plans

have also been completed for a 2,000,000 bu.

grain elevator for the Santa Fe at Argentine,

Kansas. A $500,000 cotton mill project is

reported from West Point, near Atlanta, Ga.

Bridges and Paving

The Missouri Public Service Commission

has granted permission to the Arkansas

& Memphis Railway, Bridge and Terminal

Company to issue bonds for $7,500,000 to com-

plete the bridge across the Mississippi River

at Memphis. Engrineers have been engaged

to prepare plans for a $250,000 bridge across

the Cumberland River near Nashville, Tenn.

Milwaukee has voted a $240,000 bond issue

for constructing a bridge over the Milwaukee
River. The plans for the $125,000 bridge at

Martinez, Cal., have been approved by the

county commissioners. The lowest bid re-

ceived April 15 for equipping tracks on the

upper deck of the Manhattan Bridge, New
York City, was $148,397.

The low bid opened April 13 by the New
York Board of Water Supply for paving work
in the neighborhood of the Ashokan Reservoir

was $189,000. A $115,000 paving contract has
been let at Hackensack, N. J. A $130,000 con-

tract has been let at Yonkers, N. Y. Low bids

opened April 14 by the New York State High-
way Commission for new road construction

totaled over $700,000, and bids for repair

work opened April 20 totaled over $200,000

more. The States of New York, Massachu-
setts, Maryland, Illinois and Ohio are calling

for bids on large additional amounts of road

work. Bids are desired at Duluth, Minn., for

highway work that will cost $200,000. At
Alexandria, La., bids on 25 miles of road con-

struction are desired.

Ottawa, Ont., will receive bids April 22 for

paving work to cost $120,000. Bond issues

totaling $775,000 are reported from the State

of Arizona, of which $106,000 has already
been sold. Portsmouth, Va., and Welch, W.
Va., desire bids on road bond issues of $250,-

000 and $165,000 respectively.

Waterworks and Sewers

Cleveland, Ohio, has awarded a $250,000

contract on the Baldwin reservoir, and has

also approved contract for $344,000 worth of

cast-iron pipe and special castings. A price

of $23 a ton was bid recently for cast iron

pipe at Union, S. C. Ogden, Utah, has award-

ed a $49,000 pipe line contract and Oregon

City, Ore., has contracted for a line which

will cost $286,000. Low bid for repairs to a

water tank at Boston was $46,000. Walter-

boro, S. C, desires bids for three miles of

water pipe, six miles of sewers and other

municipal improvement work. Preliminary

work has been started on a reservoir project

at Salt Lake City, Utah. The improvements

recommended by Allen Hazen to the water-

works of St. Paul, Minn., are estimated to

cost $1,500,000.

Two contracts have been let for sewage

work at Rochester, N. Y., totaling $185,000.

Contracts have finally been sigrned for $475,-

000 worth of work on the Milwaukee sewers

on which bids were opened Feb. 24. Bids are

desired on sewer work totaling $285,000 in

Brooklyn. Bids are also desired on another

section of the Passaic sewer at Newark, N. J.

It is reported from Syracuse, N. Y., that a

sewer, which will cost approximately $112,000,

is to be constructed.

Miscellaneous

The contract for the New York City sub-

way section noted last week has been awarded
to the lowest bidder. Low bid opened April

20 for another section, number 2 of route 12,

totaled $2,734,000. The contract for building

the first section of the Jamaica Avenue ele-

vated railroad in Brooklyn has been awarded
at $750,000. It is reported that a 30,000-hp

hydroelectric plant has been contracted for

to be built at Great Falls, S. C. The contract

price for the drainage system to be con-

structed near Union City, Tenn., was $208,000.

The U. S. Engineer Office at Kansas City,

Mo., has advertised bids for dike work which
will require a large quantity of timber. Bids

are desired on an irrigation system at Belle-

fourche, S. Dak., which will cost $350,000. A
contract for wharf improvement work at New
Orleans which will cost $194,000 has been
awarded. It is reported from San Antonio
and Galveston, Tex., that the Missouri, Kan-
sas & Texas and the Santa Fe Railways will

spend $1,800,000 in right-of-way and track

improvements in Texas.

WATERWORKS.
Ittmt Arrtrnttd Gtatrafkically

oston, MaM.—Followlns are 1 lowest
blda ofMiMd Apr. It by MetropoUtan
Watar * Bewerasa Bd. for oonatructlnc
a maaoary tower around a ateel water
tank on Bellevue HIU. Weat Roxbury
Dtac. Boaton: C. A. Dodce * Co., Cam-
brldca, KS,7i7: John Caabman A Son*
Co.. Atlantic Ave.. Boaton, MCOOO; Cole-
man Broa:. CbelMa, fK.MO.
Blda daalred until r.M p. m. Apr. :< at

of Metropolitan Water and Hew-
_ Bd., Boaton ( Oexter Brackett, Ch.

___r.), for laying MOO lln. ft. «0-ln. c.-l.

water pipe In Newton: tiie work Includea
Itt en. yda. rock excavation.

Aitowiy, N. v.—Council reported to be
eaoaldarins laaue of tlOO.OM bonds for

•ataoaion of water ayatem.

Ollbartavllle, N. V.

—

Blda desired until

May ( by M. Villa«e Trus. (John Hanker,
Prea.) for conatnictlng a atorace reser-

voir advertised In Knulneerlmr Record.
Chaa. E. Perry. Consulting Engr.. 102

Hudson Ave.. Altmny.

Pittsburgh. Pa.—Blda dealred until Apr.
tt by Bobt. Bwan, Dlr. Dept. Pub. Wks..
to furnish 4 2-ln., 12 4-in. and 4 (-In. com-
pound water meters.

Baltimore, Md.—The Bd. of Estimate
has authorized Water Bd. to prepare
specifications of an electrlcally-drlven
centrifugal pump at East-rn Pumping
Station recommended by Ezra B. Whit-
man, Consulting Engr. of the Water Bd.

It will lake the place of the pump that

was wre'ked several weeks ago. The
new pump will have a dally capacity of

25M0.0O0 gal.: cost, 126.000. Mr. Whit-
man also recommended two pumps of

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-
neering and Building Supplies

JO.000,000 gal. capacity ea. for Mt. Royal
Station, one to be installed as soon as
possible and the other later. The two
pumps estimated at $.U6,000.

Bids desired until May 5 by Bd. Awards
addresned lo office of City Regrlster for
Contract 41. furnlHhing Water Dept. sul-
phate of iron, advertised In EnKineerlng
Record. Robt. !>. Clemmitt, Acting Water
Engr.

Wheeling, W. Vs.—<Mty Council re-
ported to lie ronslrlerinK bond issue of
l«40.0'»0 coverlMK thi; inHtallatlon of the
Smith Slow .Sand Killer System. Work
will Include inntalllni? filter, 20,000,000 gal.
caiacity, $430.00i): valve chambers and
auxiliary pumping station wltlj 4 centrl-
fUKal lO.OOO.UOO gal. tapacity pumps,
WO.diiO; concrete reservoir, 5,000,000 gal.
$«0.000; 36-ln. line from reservoir to pres-
ent pumping station, $70,000; rights of
ways. $20,000.

Union, 8. C.—Kollowlng are bids opened
Mar. Zn for (a) 24,720 ft. c. I pi|,e, per
ton: (b) 12,000 Ib's. c. 1, siiec'iViVHT per— •• " Cast Iron Pipe & Fdy. Co.,U. 8.

Chattanooga, Tenn., .a; $22; (b) $55;
General Pipe & Fdy. Co., Atlanta, Ga.,
(a) $22.10; (b) $55; American Cast Iron
Pipe Co., Birmingham, Ala., (a) $22.50;
(b) $5b. R. A. Eftterllng, City, Engr.

Walterboro, 8. C—Bids desired until
May 14 by Comrs. Pub. Wks. (H. W.
Black, Chmn.) to furnish material and
construct sewerage, electric and water-
works systems as follows: Complete sys-
tem of sanitary sewers, Including ap-
proximately 6 miles pipe sewers from 8
to 15 In. In dlam., manholes, flush tanks,
etc.; waterworks Includes 3 miles 6 and
8-ln. r. 1. pipe with specials; 40 fire hy-
drants; 20 gate valves; one ino.OOO or
75.000-gal. tank and tower; 2 100-hp. boil-
ers; a 200-hp. feed water heater with
pump; a steam engine tor direct connec-
tion to generator; 2 750-g.p.m. steam
pumps; a triplex service pump; steam
and hydraulic pipe and other auxiliaries;
a 150,000-gal. concrete reservoir with con-
crete cover: an artesian well; total cost
about $46,000. H. .S. Jaudon Eng. Co.,
Engrs.. Box 582, Savannah, Ga.

WInnaboro, S. C.—Bonds In the sura
of $80,000 reported sold for water works,
sewers and improvement of electric light
plant.

Alamo, Ga,—Bids desired until May 4

by W. L. Thompson, Mayor, for $15,000
water bonds.

Macon, Ga.—City Water Bd. reported
planning extension of water mains to

South Macon to cost $15,000.

Phenix City, Ga.—Citizens voted Apr.
6 to issue $16,000 bonds to extend present
water main system.

Maryvllle, Tenn.—Bids desired by W. A.
McTeer, Citv Recorder, until May 10 for

the purchase of $55,000 bonds to be used
for construction of water works, from
plans of R. C. Huston, of Memphis.

Memphis, Tenn.—Following are re-

ported to be 4 lowest bids opened Apr.
13 for building reservoir on Bayou
Gayoso, between Main and Front Sts.

:

Koehler Bros., 68 Camp Ave., Memphis,
and Fowler Constr. Co., associated,
$14,162; A. L. Dumas, $14,847; G. O.

White & Co., $15,288; Larkin & Co.,

$15,910.

Cincinnati, O.—Bids desired until Apr.

30 by Director Pub. Service (Parke S.

.Tohnson, Secy.) for furnishing and de-

livering c.-i. pipe, special and miscellane-

ous eastings, for Madison. Deerfield ana
Montgomery Rds., Yononte, Euclid, Ken-
nedy and Belmont Aves. ; also laying c.-i.

pipe, special castings and valves In vari-

ous streets during the year 1915: a»°
furnishing and delivering 16. 20, 24 and
42-in. valves; also cleaning c.-l. pipe,

special castings, valves and other mis-

cellaneous work In connection therewitn

during year 1915.

Ifltemi marked Ihni gne the namei of parlies anarjed contracts.
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Clevefand, O.—Bids desired until Apr.
30 by A. R. Callow, Comr. Purchases and
Supplies, for riveted steel pipe for Divis-
ion Ave. Pumping Station; also steel rails
for the West Side tunnel construction.
Contract awarded on bids opened

Apr. 2 by Comr. Purchases and Supplies
(or excavation Baldwin Reservoir, to
Fred R. Jones Co., Cleveland, at $250,000.
Contracts approved by Bd. of Control

Apr. 9 with Bowler Fdry. Co., Cleveland,
for hub and special castings and mis-
cellaneous castings for the division of
water, at ?17,360; and with the U. S.
Cast Iron Pipe & Fdy. Co. for c. 1. pipe
and specials and miscellaneous castings
at $325,270.

Columbus, O.—Bids desired until Apr.
28 by Director Pub. Safety (H. C. Bar-
rett, Secy)., to furnish one or more kinds
of the 3 liinds of hydrants, as follows:
1st Ivind, 125 hydrants of not less than
4-ln. valve opening and 4 ft. 6 in. bury.
2nd kind, 25 hydrants, to have not less
than 4-in. valve opening and 4 ft. bury.
3d Isind, 50 hydrants, to have not less
than 5-in. valve opening and 4 ft. 6 in.
bury.

Dayton, O.—Following are reported to
be the bids opened Apr. 16 for a high
service pump at central pumping station
with a daily capacity of 3,000,000 gals.:
Snow Pump Co., New York, $13,913; Pres-
Cott Co., Chicago, $11,890; Laidlaw Dunn-
Gordon Co., Cincinnati, $11,485; AUis
Chalmers Co., Cincinnati, $13,950; Mc-
Gowen Co., Cincinnati, $9,510; Piatt Iron
Wks. Co., Dayton, $11,695; National
Transit Co., Chicago, $15,376.

Lisbon, O.—Bids desired until May 7
by Bd. Trus. Pub. Affairs, for steam
driven air compressor f. o. b. cars on
water works switch, advertised in Engi-
neering Record. W. E. Ferrall, Clk.

Toledo, O.—An expenditure of $50,000 at
the filtration plant was approved by Pub.
Improv. Com. Part of the bond issue. If
passed by Council, will go for improve-
ments for elimination of the tar taste.

Dowaglac, Mich.—An election will
probably soon be held to vote $10,000
bonds for rebuilding municipal electric
light plant and water works.

Chicago, III.—Bids desired until Apr. 29
by L. E. McGann, Comr. Pub. Wks., to
furnish and deliver at the Roseiand
Pumping Station, a 200-gai. per min.
steam-turbine driven direct-connect cen-
trifugal sump pump, together with the
sump cover.

Cicero, III.—Bids opened Apr. 12 by
Chas. Stolfell, Town Clk., for laying
water mains in S. 61st Ave.. W. 12th and
15th Sts., have been rejected and new
bids will be received Apr. 26.

A-Stronghurst, III.—Contract awarded by
Bd. Local Improv., Apr. 15, to T. H. Igle-
hart, of Chicago, to furnish material and
construct a system of c. i. water pipes
with hydrants, valves and valve boxes at
a total of $10,373. Engineers, W. S.
Shields Co., Hartford Bldg., Chicago.
Bids desired until May 7 by Foster La-

zear. Village Clk., to furnish and install
a deep well pump capable of lifting water
at the rate of 100 or more gals, per min.
from 100 ft. below the floor of engine
room and discharging it into an elevated
tank 110 ft. above the floor. Equipment
shall include a suitable gasoUne engine
for driving the pump (alternate bids for
oil engines or motors may be submitted).
The W. S. Shields Co., Engrs., Hartford
Bldg., Chicago, HI.

Mineral Point, Wis.—This city will con-
struct a well, water tower, waterworks
building, and repair distribution system.

Marcus, la.—Floyd Barnes, City Clk.,
writes plans are being prepared by G. T.
Skeels, of Sioux City, for water works to
cost $26,000.

Morning Sun, la.—Bids desired untilMay 3 by W. B. Garvin, Town Clk., for
water works system, including 218 tons
c.-i. pipe Class B, 7736 lbs. special cast-
ings, 50,000-gai. tank and tower 30 g.p m
deep well pump. 6-hq. oil engine, one
«-hp. electric motor, valves and hydrants,
erecting pumping station and laying
mains, etc. Harper & Stiles, Engrs

,Grand Ave. Temple, Kansas City, Mo.
Cottonwood, Minn.—Bids desired untilMay 8 by W. A. Sisson. Village Re-

corder, for exten.sion of water mains,
consisting of approximately 5698 ft. 4-in.
c.-i. water pipe, 11 hydrants, gates and
valve boxes. J. A. Rowat, Engr., Will-
mar.

•Duluth, Minn.—Contract for construc-
tion of a concrete reservoir of 1,000,000-
gal. capacity has been awarded to D H
tlough, at $12,985. A. A. Reed, Mgr.
Water and Light Dept.

Glencoe, Minn.—Bids desired until Apr.
29 at office of Peter Hatz. City Cik., for
extension to water works system, to
consist of approximately 6400 ft 6-in
c.-i. bell and spigot water main, neces-
sary valves, specials, etc.; alternate bids
for approximately 3200 ft. 6-in. and 3200
ft. 4-in. c.-l. bell and spigot water main,
necessary hydrants, valves, specials, etc.

New Ulm, Minn.—Bids desired untilMay 5 at office of Wm. Becker, City Clk
for furnishing material and laying watermams, placing gates, Are hydrants and
specials for extension of water works
system, approximately 3000 ft. mains in
Bway., Minnesota and 10th N. St. F D.Minium, City Engr.

St. Paul, Minn.-Allen S. Hazen, ofNew York, in a partial report to Water
Board estimates cost of about $1,500,000
for bettering the city water system; work
includes increasing capacity of the lake
reservoirs, installing new pump at Mc-
Carrons Lake, constructing filtration
plant, etc.

Ewing, Neb.—Bids reported desired un-
til Apr. 30 by R. O. Anderson, Village
Clk., to construct a water works system.
Fairbanks, Morse cS; Co.-, Engrs., Omaha.
Sykeston, S. D.—Chas. L. Smith, City

Clk., writes that it is proposed to con-
struct water works, to cost $14,000.

Laramie, Wyo. — Contract awarded
Apr. 13 for constructing 5 miles pipe line
to J. S. Schwartz of Colorado Springs.
Colo., at $6,410. Z. E. Sevlson, City Engr.

Ft. Worth, Tex.—The Citizens Water-
works Com. has recommended to new
City Comn. that Holman & Laird, Engrs.,
St. Louis, be selected to make surveys of
the waterworks.

Montrose, Colo.—Bids desired until May
6 by A. E. Tuttle, City Clk., for furnish-
ing c.-i. pipe, Matheson joint and steel
pipe: also hydrants, valves and for lay-
ing about 6 miles of mains and distribu-
tion system and 4 miles of 10 and 12-in.
flow line of either Matheson joint, c -i or
steel pipe. Burns & McDonnell, Engrs.,
Kansas City, Mo.

Riverside, Wash.—Bids reported desired
by W. H. Patterson, Town Clk., until
May 4 for constructing a water works
system; probable cost $9,500. G. H.
Green, Engr., Riverside.

Bandon, Ore.—Bonds in the sum of
$48,000 reported sold, to be used for con-
struction of water works.

Oregon City, Ore.—Contract for con-
struction of South Fork pipe line, to fur-
nish water to Oregon City and West
Linn, was signed Apr. 7 by the South
Fork Water Comn. and J. W. Moffatt,
of the Oregon Eng. & Constr. Co., hold-
ers of contract; cost of line about
$286,765'.

Ogden, Utah.—Contract awarded Apr.
13 by City Comrs. for furnishing ma-
terial and constructing the proposed pipe
line from Coldwater canvon to artesian
well in Ogden Valley about 18,400 ft.
Matheson Joint pipe to Geo. A. Lowe &
Co., of Ogden, at $49,050.

Ottawa, Ont.—Bids desired until May
12 by Chmn. and Members of Water >

Comn., for erecting an electrically oper-
ated pumping unit. R. L. Haycock, Act-
ing W. W. Engr.

SEWERAGE AND SEWAGE
DISPOSAL.

Items Arranged Geographically

Bridgeport, Conn.—Bids desired until
May 10 by Paving and Sewer Comn.
(Bernard Keating. Secy.) for constructing
sewers in Seaview and Housatonic Aves.,
advertised in Engineering Record. Alfred
H. Terry, City Engr.

Brooklyn, N. Y.—Bids desired until
Apr. 28 by L. H. Pounds, Pres. Brooklyn
Boro, for constructing storm and sani-
tary sewers in portions of several streets
including 84th, 85th and 86th Sts En-
gineer's estimate $147,011. Storm sewers
in Stilwell Ave., fiay 38th and various
streets, engineer's estimate $138,410.
Contract reported awarded to C. F.

Mentzinger's Son, 356 Bway., Brooklyn,
at $15,022 for construction of sanitary
sewers and pumping stations in Prospect
Park.

Buffalo, N. y.—Acting Comr. of Pub.
Wks. Norton has petitioned Council for
a bond issue of $100,000 for street paving
and dock, viaduct, sidewalk and sewer
repair work.

Huntington, L. I., N. Y.—Bids desired
until May 14 by Sewer Comrs., of the
Sewer Dist. (C. M. Felt, Secy.) for con-
structing sewers and sewage disposal
works, advertised in Engineering Record.
Geo W. Fuller, Engr., 170 Bway., New
York.

„ Oswego, N. Y.—Bids desired until Apr.
30 by Dept. WTks. CChas. W. Linsley,
Comr.) for constructing sewers, adver-
tised in Engineering Record.

Ravena, N. Y.—Following are 4 lowest
bids opened Apr. 10 by Bd. Village Truss,
for constructing about 5 miles of vitr.
pipe Sewers 8, 10 and 12 in. and a sew-
age treatment works from plans of Mor-
rell Vrooman, Gloversville: H. W.
Golden & Son, $28,635; Lincoln, Steele,
Fleming Co., $28,121; Amanna & Sulli-
van, $28,781; Kellam-Shafer Co., Schenec-
tady, $26,189 (awarded contract).

Rochester, N. Y.—Following are 5 low-
est bids opened Apr. 14 by Bd. Contract
and Supply (F. X. Pifer, Secy.) for con-
structing a sewage dispo.sal plant for the
Brighton Dist.: R. T. Ford Co., $68,049
(awarded contract): Thos. Holahan, $80,-
241: 1. M. Ludington Son. Inc., $86,739;
Desiderio <^ .Sattler. $88,686; Whitmore,
Rauber & Vicinus, $89,928.

Syracuse, N. Y.—Local press reports
state that work will begin early this sum-
mer on the new Huntley track sewer;
total cost, about $112,000.

, *"'';•'«•**' N. Y.—Following are bids opened by the Bd. Contract and Supply Apr.
7 for Main and Front Sts. sewers: (a) Meyers & McWlUiams, $138,850; (b) Rlpton
^^,^°^i.

Rochester, fll7.715 (awarded contract); (c) Whitmore, Rauber & Vlclnus,
$130,365; (d) Leary & Morrison, $132,080; (e) M. Murphy, $133,965.

1,000 cu. yds. Sarth. ex. in open trench and pits. $1.50 11.50 $1.00 $1.60 12.00

1 fSX ,''." ';*'^ **"^ ®^- '" «'>^"'' 5.00 4.00 3.00 4.00 3.00
1,500 lin. ft. lateral tunnel In rock 4x5 ft 16.00 10.00 1100 9 60 12 00

20 cu. yds. rock excav. In open trenches... 6.00 4.00 4 00 6 00 4 00
800 cu. yds. rock ex. In shafts 8.00 11.00 7.90 10.50 8.00

8,500 cu. yds. rock ex. in tunnel 9.50 8.00 10.40 9.20 9.90
800 cu. yds. concrete masonry 10.00 7.00 6.00 10.00 g.OO
320 cu. yds. concrete masonry in outlet sewer 8.00 14.00 7 00 14 00 IB 00
100 cu. yds. brick masonry 17.00 16.00 14.00 15.00 12.00
100 lin. ft. drill, in earth with c. I. pipe 7.00 10.00 2 00 6 00 3 00
200 Hn. ft. drilling 10 in. shaft In rock 5.00 10.00 10.00 15 00 4'.00

1.000 lbs. steel reinforcing 05 .05 10 10 10
500 lbs. wrought iron 04 .06 !o6 08 10
200 lin. ft. 12 in. vit. pipe, laid 1.50 .50 1.50 1.40 100
10 cast iron manholes set in place, each. .. 15.00 12.00 12.00 15.00 11.60

1,500 lin. ft. 18 in. split tile Invert 80 .50 50 90 75
2,500 lin. ft. 24 in. split tile invert 1.00 .75 .60 l!l0 !90
Pumping, bailing and draining (lump sum).. 100.00 500.00 1,200.00 1,800.00
Connection n. end of Front (lump sum) 380.00 230.00 50.00 200.00 176.00
Connection Andrew and Front (lump sum).. 180.00 250.00 100.00 160.00 125.00
Connection Market and Front (lump sum)... 700.00 750.00 600.00 800.00 350.00
Connection Front and Main (lump sum) 600.00 750.00 400.00 530.00 325.00
Connection Main and Aqueduct (lump sum).. 400.00 150.TOO 50.00 160.00 80 00
Connection Main and Exchange (lump sum). 600.00 600.00 300.00 370.00 225 00
Connection Main and Fitzhue (lump sum) 625.00 400.00 300.00 360.00 475 00
Con. Fitzhue St. sewer at Fitzhue (lump sum) 390.00 50.00 25.00 100 00 26 00
Con. Main St. sewer at Scott Alley (lump sum) 400.00 550.00 350.00 660 00 375 00
Con. Scott Alley at Scott Alley (lump sum).. 325.00 100.00 50.00 70 00 80 00
Con. Montgomery Alley (lump sum) 100.00 250.00 50.00 170.00 80.00
Connection at Bennett Alley (lump sum) 100.00 250.00 50.00 180 00 80 00

Monmouth Beach, N. J.—Bids desired
until Apr. 30 by Jesse W. Potter, Boro.
Clk., for furnishing in carload lots. No. 1,
Ohio deep and wide terra cotta pipe and
specials, 6, 8, 10 and 12-in.

Newark, N. J.—Bids desired until May
11 by Passaic Valley Sewerage Comrs.,
Newark (Wm. M. Brown, Ch. Engr.) for
constructing northerly portion of Sec. 19,
Acquackanonk-Garfield-Passaic Branch
Intercepting sewer, Boro. Garfield, requir-
ing earth excavation and refilling in trench
for 33-in., 30~in. and 27-in. concrete sewer,
in ail 6340 lin. ft.; earth excavation and
refilling in trench for 18-in. pipe and con-
crete sewer, including vitr. pipe, etc., 460
lin. ft.; concrete masonry in trench, Port-
land cement mortar, 1850 cu. yd.; brick
masonry in manlioles. laid with Portland
cement mortar and appurtenant work, 200
cu. yd. : rock excavation in trench, 100
cu. yd.

Summit, N. J.—Alex Potter, of New
York, engaged to prepare plans for
changes at sewage pumping station; cost
about $20,000.

Philadelphia, Pa.—Bids desired until
Apr. 29 by M. L. Cooke, Dir. Dept. Pub.
Wks., for branch and main sewers.
Schedules A to D, and Schedule E, shaft-
ing and belt mule drive over engine No. 1,

at Pennypack Creek Pumping Station,
advertised in Engineering Record. Plans
on file (for reference) at New York office
of Engineering Record.

Pittsburgh, Pa.—Bids desired until Apr.
29 at office of City Comptroller, to con-
struct 54 and 60 in. brick relief sewer
from present sewer in 42d St. to Alle-
gheny River. Estimated cost $14,000.

Richmond, Va. — Contract awarded
Apr. 2 for constructing section Bacon
Quarter Branch sewer, to L. Hankins,
Richmond, at $54,671. Next 3 lowest bids:
B. L. Payne, Richmond, $60,628; Jas.
Ferry & Sons, Baltimore, Md., $63,204;
Aisop & Pierce, Newport News, $63,353.
In addition to above amount the cost of
material to be furnished by city will be:
Cement, $6,662; pipe, $630. Chas. E. Boil-
ing, City, Engr.

Walterboro, S. C.—See "Waterworks."

Wlnnsboro, S. C.—See "Water Works."

Birmingham, Ala.—City Council con-
sidering constructing sewers at Acipco to
cost $14,000.

Mobile, Ala.—City Council has adopted
a resolution providing for construction of
a trunk line sewer to take care of the
Camp Ground Dist. and the Fisher tract.

Hammond, La.—City Comn. reported to
be considering issue of $33,840 bonds for
construction of a Sewer system.

Cincinnati, O.—Bids desired until May 3
by Director Pub. Service (Parke S. John-
son, Secy.) to construct sewers in portions
of Kling and Mignon Aves.

Quincy, O.—Smith & Boulay Co., 320
Nasby Bldg., Toledo, have been engaged
to prepare plans and specifications for a
sanitary sewer system and sewage dis-
posal plant. Proposition will be submitted
to voters.

Toledo, O.—Bids desired until May 7 by
County Comrs. to furnish material and
construct Main Sanitary Sewers No. 11,
Sub-Dist. No. 2, Main Sewer Dist. No. 3,

to consist of about 3.3 miles vitr. pipe
sewer from 8 to 30 In. inside diam., to-
gether with necessary manholes, flush
tanks, etc. Chas. J. Sanzenbacher, Co.
Aud.

South Bend, Ind.—Wm. Moore, City
Engr., estimates cost of constructing
Michigan St. trunk sewer, Lasalle Ave.
to South St., at $50,000.

Green Bay, Wis.—Bids desired until
May 4 by Com. on. Sewers and Plumb,
of the Common Council (J. Shaughnessy,
Chmn.) for constructing a 12, 24, 30, 36
and 42 in. sewer in Irwin St.

Janesvllle, Wis.—Contract awarded
Apr. 16 by the Bd. of Public Works (Jas.
A. Fathers, Mayor, Chmn.) for construc-
tion of sewers in Sewerage Dists. 5, 10, 11,
14 and 15, aggregating about 5139 ft., 8, 10
and 12 in. pipe sewer at 50 and 55 cts. per
lin. ft.; average cut SVi ft., to G. W. Mul-
holland of Milwaukee; work Includes 13
manholes and 6 lampholes. C. V. Kerch,
City Engr.

Milwaukee, Wis.—Contract Is report-
ed to have been finally closed by Sewer
Comn., with Jones & Erbeck, of Pitts-
burgh, Pa., for building Milwaukee River
low level sewer on both east and west
sides of river. Contracts 9 and 11, at
$282,594 and $193,837 respectively. (Bids
for this work were opened Feb. 24.) For
unit prices on both contracts see Engi-
neering Record of Mar. 13.
Bids desired until April 28 by Comr.

Pub. Wks. (Percy Braman, Deputy Comr.)
for constructing pipe and brick sewers In
portions of several streets, in all about
4000 ft.

Platteville, Wis.—This city will con-
struct 6000 ft. of sanitary sewers this
summer.

Ames, la.—Bids desired until May 3 by
A. B. Maxwell, City Clk., for 6560 ft. 8-ln.
vitr. clay pipe, sewer and 6560 ft. 6-in.
agricultural drain tile subdrain and 15 .
manholes, 5 combined manholes and flush
tanks on portions of several streets, in-
cluding 5th St., Walnut and Du£C Aves.

Tripoli, la.—Official reports state bids
will be opened May 3 by H. W. Brock-
haus. City Cik., for furnishing material
and constructing sanitary sewer, sewer
outlet and sewage disposal plant. Prob-
able cost, $35,000. Engineers, M. Tschlrgi
& Sons, Cedar Rapids.

Eveleth, Minn.—This city will probably
spend this year about $20,000 on a septic
tank, according to plans of Consulting
Engr., Edw. Bass, of the University of
Minneapolis.

New Ulm, Minn.—Bids desired until
May 5 at office of Wm. Backer, City Clk.,
to furnish material and construct sani-
tary and storm water sewers, totaling
approximately 6765 ft. 10 to 42-in.,
located in Bway., German, Minnesota,
Washington. 6th and 4th Sts. F. D.
Minium. City Engr.

St. Cloud, Minn.—Contract awarded
Apr. 13 for constructing sewers in Sewer
Dist. No. 6, requiring 10,063 ft. 8 and 15
in. pipe sewers, 28 manholes and 4 flush
tanks, to H. J. Cathroe, Omaha, Neb.
Geo. C. Magnuson, City Clk.

Lincoln, Neb.—Bids desired until Apr.
27 by Theo. H. Berg, City Clk., to con-
struct sewers in Sewer Dist. No. 158, be-
ing sewers between 7th and 16th Sts. and
South and Van Dorn Sts. City Engineer's
estimate of cost of this work is $8,600 for
the new work and $400 for relaying 900
ft. 12 in. pipe sewer.

Boseman, Mont. — See "Paving and
Roadmaking."

Roundup, Mont.—Contract reported
awarded Apr. 5 for sewer system, to in-
clude 20,000 ft. 8, 10 and 12-in. pipe, to
Security Bridge Co., Minneapolis, Minn.,
at $25,215.

Houston Heights, Tex.—^Blds desired
until May 10 by J. B. Marmlon, Mayor,
and Co'uncil to construct storm sewers
to consist of approximately 1400 ft. 84-ln.
and 600 ft. 36-in. sewer, with necessary
inlets, outfall, etc. Howe & Wise, Engrs.,
First Natl. Bank, Houston.

Spokane, Wash.—Following are report-
ed to be lowest bids opened Apr. 8 by
Bd. Pub. Wks., on the Northern Pacific
grade separation sewer changes: W J
Hoy & Co., Spokane, $23,500; P. L. Lan-
gan, Spokane, $28,064 Jas. C. Board, $41 -
965 and Kurd & Decamp, Spokane.
$43,695.

illtcms marked thus give the names of parties awarded contracts.
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Butte. Mofit-W. J. Flood. Comr. of Pub. Wlu.. wrttca bid. were recently opened bridges In Shelby County. Sects B C and

2iS^*JSSS'^'*m%o%m"l»""' "' ^"''^ ^' *"^''- """ " ""'" ""* "«""»'"«<>•
}^,i,r'No''mateH^lfrS?nlsl?« s'tate^

TSKOowins »n('unlt pric««"of "i Iowe.t bid.: («> Robt. Metcalf (awarded contract) •Contracts for
<=°"«;;f«„„^;:^"ed*Vr(bTp. a I>u««. to, Kennedy Con..r. Ca td, R. i. Barsden & Co.. (e) C U DeVa 1.

ff-""^^^T,
> shanUY TownsWp!^o^^.

«.7««lto.ft. «-ln. pip. $W» l^i'^io /l'9 11.25 llS5 H. Shons. t>eeport. at $1,487; Luna an^

1M« Un. ft. l»-ln. ^^ l.M 1.40 l.$8 1.58 1.60 Jojk Township, to \V CKirenan &C0j.
•.I<«Ua.ft. IJ-ln. pi^ 1.J6 1.60 l.M 1.87 1.65 Whitewater Wis., »1,805, Rock CreeK

4M Un. ft. 15-Ul pipe ITS 180 182 2.20 2.00 Township, to W. H. Shons, I'reepori,

i^JSSS.'-*" "SS '"'IS ""?? "?1S ""-sS f3,3'irT'p"scoft"*s5'pi^oYHi?hwlfs;
'

' ' Mt. Carroll.

'^«*1« »«««• »J-9" J95.974 8105.419 $106,090
M^di.on, wis-It is reported that a con-

crete viaduct will be constructed on high-

S««ttl«. Wash.—A. H. Dlmock. City Eaiton. Md.—Lowest bid opened Apr. way between Mai^ison and Middleton, to

ncr . reported to have completed plan. 13 by County Comrs. (Jo.. B. Harrington, be paid for by the County, lownsnip anu

tor Mwer on Baltard Ave. and Market St.; Clk.) for constructing concrete bridge on St Paul Ry.
eoM tX&.000. Tunl. MIU. Koad, known as Leeds Creek ntiypna voted to

Bridge, waa submitted by Aug. Coster, Milwaukee, Wis. — Citizens ™^fa ^"
Tacoma. Waah.-Contract reported ffw'Sd^orfolk. "a , at $17,9?3. Frank issue $240,000 bonds 'o^.^ «°"«"^"

'rVhawarded for constructing sewer on K. D W. Seth, Co. Roads Engr. bridge over Milwaukee River at rMonn

8t^ S. 31.t St. and PadHc Ave. to the Ave.
Pacific Sewer * Waterznain Conatr. C>)., (Georgetown, Del.—The Levy Court of . desired until
Tteooa. at J10.T44. Su«Ma County has authorized Morgan T. Forest City, 'a.—Bids oesirea unii

Gum, County Road Engineer. George- May 11 by C- K. Nelson Co auq., "

Su FranclKO. Cal.—Oty Engineer ba. town, to prepare plans for a new bridge constructing 2 bridges, advertised in iin

raeoBUBeoded to the Bd. of Work, that at Wooden Hawk over the Marshy Hope gineering Record.
Bway In Mwer bond fund be apportioned Creek, to cost about $5,000. This Is a _ ^ , t,.j ^^.i-.a ....hi Mnv 5
a> toOowa: For lalaU Creek Mwer froan highway bridge, concrete piers and abut- Ft, Dodge, la.—Bids desired uniufliayo

St. Vernon Ave. to Oneida. $50 <0OO: for ments. steel I-beams. by J. L. Hanrahan, Co. Aud. lor ^u
Kh St. aewar bet. Howan) and brannan bridges and culverts. Probable total cost

Bta.. MT.OOO. *Lake Charle., La.—Contract awarded $27,000. G. P. Smith, Co. Engr.
Ftnanoe Com. ha. been aaked to pro- Apr. 6 for constructing steel highway „.. j ,„/i v,, r,,nntvMa in yearly budget for the foUowing: swing bridge to Vincennes Bridge Co.. of Waukon, la.—Bids desired W „^ouniy

Stanley St. aewer and outlet, to drain Vincennes, Ind.. at $6,396. Next 8 low- Auditor until May 4 for one »"-"•
_f^««'

tiM weMerlT alopc of Ocean View, coet est bids; Harrison & Baum. Memphis, bridge with concrete abutments, one (w-

tn.lM; OoOece Hill tunnel, to divert Tenn., $6,466; Blodgett Contr. Co., Kansas ft. steel bridge with concrete abutments,

Mwao ftom lalalt Oeek to main rawer City, Mo., $6,548; Midland Bridge Co., and for grading and culverts on beet. IJ

ninning north. co« tlM,000: the South Kanu. City. Mo., $6,606. Fred Shutts, of Waukon-PottsviUe Road. For further

Bay View rawer, to ooM »0,000; Laguna Pariah Engr. information address Harry O. Orr, County
Pnarca rawer, to coat tl»,aM: the 7th Highway Engr., Waukon.
Ave. extension, to coat $10.0M and a new Memphis, Tenn, — Permission was
Mwar and outlet for FlUmore St.. to coet granted by Public Service Comn., Mis- *Robert Uee, Tex.—Contract awarded
UTCMt. TOuri, to Memphis Ry., Bridge & Ter- Apr. 12 for constructing 2 bridges to Mis-

minal Co. to issue $7,500,000 bonds to souri Bridge & Iron Co., Dallas, at$8,770.
•Phoenix, Ariz.— Contract reported build bridge aero.. Ulsslwippl River at Next 3 lowest bids; Newton & Co., Weath-

•warded to Thoa. M. Toraon. KanM . Memphis. Bridge to be built by St. Louis, erford, $8,554; Hess & Skinner, Dallas,

aty, Mo^ for construction of rawer sys- iron Mountain & Southern, the St. Louis. $9,709: Austin Bros., Dallas, $9,775. Roy
tarn at Phoenix Indian School and SanI- Southwestern and CHilcago, Rock Island Taylor Co. Clk.
toriom. at Phoenix, for about }22.>47. st Pacific Ry. Cos.

, .^

Tulsa, Okla.—Bids desired May 4 by
Hamilton. Ont.—Bids desired until Nashville, Tenn.—F. E. Freeland, of the i^ewis Cline Co. Clk., for $200,000 county

Apr. r? by 8. H. Kent. City CVc. for one Freeland & Klyce Eng. Co., 65 Life and bridge bonds, advertised in Engineering
eantrlfugal pump, for pumping raw sew- Casualty Building, Nashville, has been Hecord
•Ca, capacity >,••,••• Imperial gals, per engaged by a special committee of David- citizens, on April 12, voted to Issue the
M hra.. and on* synchronous motor, 150 son County Court to prepare plans, sped- above bonds, to be used for constructing
h.p. with switching apparatus, and all flcatlons, estimates of cost and supervise ^ concrete arch bridge. R. K. Hughes,
cce—oilea complete, for direct connec- and Inspect construction of a bridge over q^ Engr
tloa to centrifugal pump for (Sage Ave. Cumberland River at Hydes Ferry.
•ewage pumping station. The Tennessee State Legislature has Ashford, Wash, — Bids desired until

T.MM« r>n«—Riii« rt»>irMl until Anr authorized Davidson County to Issue May 4 at office of Mark DanieU. Genl.
Torosrto, Oirtj—Bids dMlireO untu J^. bond, )„ the sum of $250,000 for construe- supt. National Parks, Monadnock Bldg.,

oJSoL fw .SimSrtlil? rawwr^S" po?: t'o" of the above bridge. San Francisco, for furnishing all labor

m!SI?% mLk?Kr^ niXawi^Osler imd ^ ^ and material which shall be required to

pS^t A?2^S7'sS!n^de AvJ rt5ra „ Bryan, O.-Contract awarded by Co. construct a reinforced concrete bridge
"yS?" iJil, aL^vSl • Comrs. April 13 for constructing 4 bridges over Tahoma Creek In Mt. Ranler Na-eraroow rawer, oect. no. i. ,„ Elkhart Bridge & Iron Co., Elkhart, tlonal Park, Wash., together with riprap

Ind., at $6,756; and to Brookville Bridge work and road construction in connection
Co.. Brookville, for Schmucker Bridge, „ith same. Copies of plans and speciflca-

BRIDGES $<,470. C. R. Lowe. Co. Aud. tlons may be obtained from the super-
... visor of the Park at Ashford or from Mr.

turns Arranatd Ctographicalh •Canton, C—Contract for construction Daniels.
of the James Steel Concrete Arch on the

Sorlnafleld, Masa.—(Sty Council grantt Masrtllon-Mlllersburg Road In Tuscara- Okanogan, Wash.—County Comrs. have
apSroral of Connecticut River bill passed waa Township (bids opened Apr. 14). has directed Bowerman & McCloy, Mutual
by State LegUlature prorlding for ap- been awarded to F. E. Heisler, Masslllon, iAi& Bldg., Seattle, to prepare plans and
pointment of (Commission to select site at

J5,()60.
Next 3 lowest bids: Ph. specifications for steel bridge with con-

•Bd award contract for bridge to be con- Dleffenbacher & Sons, Masslllon, O., crete piers to be constructed over Okano-
stmetsd over C:onnectlcut River. I?'2?2' .,•*• S; L'mbach, Minerva, O., ggn River, near Riverside; cost about

$6,285; Geo. W. Luke, Canton, $5,523. «io 000.
Laekawanna, N. Y.—Plan, and .pedfl-

cuUm have been adopted by (dromon Cleveland, O.—Bids desired until May 5 Tacoma, Wash,—Bids reported desired

Ooonell for oonstructing Klrby and Gen- by County Bd. Comrs. (E. G. Krause, May 8 by Thos. N. Morris, Co. Aud., for

t^ at- ^xVtm^- cost IM 000 Clk.) to construct bridge per Report No. furnishing material and constructing>v «K. sntw.., w
, jj^ .^ ^ Stlnchcomb, Co. Surveyor. Bridge No. 19196-A across South Prairie

LaneastW, N. Y.^BIds desired until Creek, consisting of a frame trestle 145

May > by F. H. Manta, Town Clk.. for Struthers, O.—Bids reported desired ft. long and a steel span 60 ft. long, on
wisUuetlag ralnforoed concrete arch until May 10 by County Comrs., Toungs- concrete piers with approaches, etc.

bridce over Cayn^ Creek, at Sway. town (F. H. Vogan, Clk.) to construct a
reinforced concrete bridge about 70 ft. In Portland, Ore,—^Blds reported desired

Naw York, N. Y.—Loweat bid opened length over Yellow Creek, Struthers. May 3 by Co. Comrs. at Portland, for

Apr. it by F. J. O. Kracke. Comr. Bridges, Toi.do o—qpo "Pavlne an<l Road- constructing the relhforced concrete via-
Br aqnlpment of the westerty tracks of JlSl't.'' "• ^® i-aving and Roaa ^^^^ o„ Columbia Highway near Eagle
the apper decks of llanhatun Bridge, was "^aKing. Creek.
satanlttad by the Vulcan Rail A (3onstr. Converra, Ind,—Bids reported desired . _ , ,. , -oa r^ . c
Co.. M Uerarole Ave.. Brooklyn, at $148,- until May 5 bv County Comrs.. Peru, to *'^°'",*a, Cal.—Bd. County Supervs.

8*7 (contract not tet yet). construct a steel or concrete bridge at ^Z^fl^'t^.i'"" ""of ^fJ,°/„=?"A',r"'^'
"^

'^i^l
Ponvrrae Probable cost J7 000 Frank Crete bridges as follows: Over trough 5

Nlagm Falls, N. Y,-Oty Englnrar es- p M^imienv Co Aud "'"es northeast of Colusa to Duncanson-
ttaMtas eost of construcUng bridge at ''• »='=''"<'"» ^°- -^u"- Harlson Co., San Francisco, at $33,000;
fd 8t, at tn.WW. Dayton. Ind.—Bids reported desired ver trough at Maxwell to C. E. Cotton,

..J. _-. u i _r'™.—. .-,...,1.^ until May 5 by County Comrs., La Fa- San Francisco, at $7,840, and 35 bridges In

.„ T. / . -™!:;™fi„I« Zr.Z.^^ vette, to construct a reinforced concrete other sections of county to Duncanson-
^SL- on K.n^^^w.^ L foVtoSl* or Steel bridge at Sycamore Crossing Harlson Co., at $28,988.

!v22f^oJ2?~^SfJ., ^^'^ A H..!!^' nea»- Dayton. Probable cost $4,000.

SSLSSS*".. «'*»»'".S;i •^,.? J^h *®a" Francisco, Cal. — Contract for

SSSP^' dV—%'-^„ J2» ?Jl.-.ii .. Indiana-Bids desired by County Com- alterations to 3d St. Bridge awarded by

1745l Flred^^'oJorge, ait »L ChosOT »n'"»'oners for constructing bridges as fol- Works Board to Monson Bros., at $6,780.

lYaslMildsrs. Until May 8: Frederlcton, N. B.—Contract for con-
Mstawsn. N. i.—Bids will be received Jasper. 3 steel bridges. J. H. Seng, Co. struct Ing substructure bridge over Petit-

by Bd. cniosen Frrabolders at Frrahold, Aud. codlac River at Moncton awarded by Min-
about June 1. for constructing drawbridge ^ ntll May 4: Ister Public Wks to Foun.?atlon Co., Ltd.,
over Matawan Oeek on Keyport and Salem, 5 concrete bridges and 2 fills. Montreal, Que., at aboui $200,000.

South Amboy Rd.; cost about HOioOO. Ira H Butterfleld. Co. And.
Rochester. 6 steel bridges In Liberty

Lancaster. Ps.—^It la proposed to repair Township. W. C. Miller, Co. Aud. _ . ,

highway bridge. »0-ft. span. W-ft road- Petersburg, an 80-ft. steel bridge. John PAVING AND ROADS.

p. A Shaw. (Jonsuldng Engr.. Lancaster. ^SH^IXv^J,"^J^" *'^""Xn^''rI? Mas.achuratts.-Blds desired Apr. 27 by
Ma.x:u. Hook, Pa.-Bld. r«)ort«I de- Aud"* '" "^"^ ^"='*°- ^- ^""°"' ^°-

^^Af r'='';^H«"^",'^''^^y, S"™"" (W™- ^
ilred until May 3 by County Comra.. Media .„, ,_„,.... hPi^»;„ o ?J,

'""^ ""'•facing sections of
(John Griffln CHk.) for a reinforced con- WIn.m.c, Ind.—Bid. desired May 4 by hignway as follows:

Jrste bridge wT Prat Rd ovct I^k the County (Jmnrs for construction of 13 Tow" of Somerset, 7,400 ft.OTW onage on rwsi nu o .sr n
bridges ranging In length from 6 to 60 Reading, 8,500 ft.

ft.; total estimated cost, $9,000. C E Beverly, 4,700 ft.

Norrlstown, Ps.—County Ctemrs. voted Paul. Co. Surveyor. Dlghton and Taunton, 6,100 ft.

to eonstruct concrete bridge over Stony •,„_„,. rttA. a^., a ... . -„ ..
Somerset and Swansea, 8,100 ft.

Craek at Stanbridge St.. cost about . "U"%T ' ?. °«5'f«f' """J Apr. 30 by Rehoboth, 8,200 ft.

•lagOO A. R. Carter. Co. Supt. Highways, Rock-
_ ^ ..^ _.. . _, . ^ T ' . ipr constructing a reinforced con- Connecticut.—State Highway ComrCumberland, Md.—Bids dertred by Jas. crete bridge In Owen Town.«hip, known Chas. J. Bennett has awarded contract

P. GafTney, (ilty Engr., until Jfay I for as. Allen Bridge, to have 16-ft. span, 24 ft. for construction of about 21 923 ft of ?^
rebuilding bridge a^oas Welta Creek at roWJway 18,470 lbs. relnfordng steil and Inforced conc^teroaron New London-Market St. to be of reinforced concrete, cost $?,«00. Westerly road m Stoninetnn tn »hf a
have 2 spans 86 ft. ea., 84 ft. wide: cost Bids desired until May 5 by State High- Vlto Construction Cor of Thomn.n'^-
810,000. B. W. Davl^ Engr.. New 'Tork. way Comn.. Springflelrf. for constructing Conn., at $7™,637 '

Thompson,

J
kllemt marktd thiu givt tht namtt of parties awarded contracts.

Albany, N. Y.—Bids desired until May
11 by Edwin Dultey, State Comr. High-
ways, 55 Lancaster St., Albany, for re-

pairs to certain highways, advertised in

Engineering Record.

Albany, N. Y.—Following are lowest
bids opened Apr. 14 by State Highway
Comn., 55 Lancaster St., for construc-
tion of public highways by State aid:

Road No. 1229, Knox-Berne, Albany
County, 2.80 miles: John Arborio, New
Haven, Conn., $24,016; Highway Eng. Co.,

Inc., Albany, $24,815; S. B. Van Wagonen,
Inc., Rondout, $25,273; Amos D. Bridges
Sons, Inc., Hazardviile, Conn., $25,332.

Road 1246, Friendship-Bolivar, part 2,

.iMlegany County, 6.71 miles: Grennfleld
Constr. Co., Hornell, $96,379; Sullivan
Constr. Co., Syracuse, $101,815; Jas. E.
.Martin, Utica, $101,845; John Johnson
Constr. Co., Butfalo, $101,914.

Itoafl 1177. Raybrook-Lake Placid, Es-
sex County, 5.34 miles: S. B. Van
\v.,ganen, inc., Rondout, $52,042; Rumpf
,\: Stevens, Lake Placid, $53,114: Harold
J. Shields, Albany, $53,251; C. W. Tryon,

iLcm iile. $5.5.1 85.

''^ar^ I2nn. Mooriy-Hamilton County
Line, Franklin County, 5.50 miles: Spuy-
ten-Duyvll Constr. Co., New Tork, $73,-

054; Fulton Eng. Co., Inc., Albany, $73,-

851; Richard Hopkins, Troy, $75,611.
Road 1251, Gabriels-Bloomlngburg, part

1 Franklin County, 4.191 miles: Rumpf
& Stevens, Lake Placid, $41,417; John F.
Lewis, Albany, $42,542; Wm. J. Morrissey,
Saratoga, $42,723; Flood & Van Wirt Co..
Hudson Falls, $45,361.
Road 12.52, Santa Clara-Lake Meacham,

Franklin County, 11.41 miles: Spuyten-
DuyvU Constr. Co., New Tork, $104,999;

Busch & Perclval, Buffalo, $118,930; Rlchd.
Hopkins, Trop, $120,471; Jas. B. Martin,
Utica, $129,824.
Road 6507, SoottsvlUe-Canawaugus,

Part 1, Monroe County, 2.14 miles:
Brooks & Julian, Rochester, $18,357; W.
J. Fox. Oramel, $18,978; P. H. Murray.
Rochester. $19,309; Greenfield Constr. Co..

Hornell, $19,649. ^, ^^
Road 1236, Buckbee Corners-North.

Chili, Monroe County, 1.87 miles: Whit-
more-Rauber & Viclnius, Rochester, $20,-

974; Brooks & Julian, Rochester, $20,-

997; Ribstlne-Holter Co., Inc., Rochester,
$21,161; Geo. HoUer, Albany, $21,271.

Road 1158, Thomsons Corners-Taberg,
Oneida County, 2.65 miles: GreenflelcT

Constr. Co., Hornell. $51,530; A. J. Rock-
wood, Rochester, $55,678; Dale Eng. Co.,

Utica, $55,820; C. W. Tryon, Boynton-
ville, $55,874.
Road 1243, Central Square-Constantia,

Part 1, Oswego County, 6.41 miles: Harra-
dine Bros. Co., Inc., Spencerport. $42,454;

Michl. Murphy, Rochester, $43,6?4: Thos.
Grady, Rochester. $44,178; Pathfinder
Constr. Co., Inc., Fulton, $44,941.

Road 1244, Phoenix -Mexico, Part 2, Os-
wego County, 5.22 miles: Valley Constr.

Co Sidney, $45,069: Pathfinder Constr.

Co ! Inc., Fulton, $45,141: Monroe Roads-

Co.. Pittsford, $47,853; Dale Eng. Co.,

Utica, $48,966.
, „ „ .

Road 1245, Fulton-Hannibal, Part 2, Os-
wego County, 3.66 miles: J. A. Culkin,.

Oswego $29,452: Pathfinder Constr. Co.,

Inc Fulton, $29,559: Monroe Roads Co.,

Pittsford, $30,358; Thos. Grady, Rochester,

$30,580. „, ^,, .

Road 5535, Ogdensburg-Waddington.
Part 2, St. Lawrence County. 6.66 miles:
" " Gi" Co.. Binghamton. $65,818; W. T.

Thaver Co., Chateaugay, $68,461; Eggles-
ton & Garthwaite, Tonkers. $69,480;

Sempter Bros., Watertown, $69,620.

Road 5410, Warsaw-Pavilion, Parts S
and 4, Wyoming County, 3.88 miles: John
Johnson Constr. Co., Buffalo. $40,084,

Morrison & Qulnn, Inc., Rochester, $41,-

311: Jas. Rossney. Buffalo. $41,382; Thos.
F. Murray, LeRoy, $41,387.

Albany, N. Y.—Following are lowest

bids opened Apr. 20 by the State Highway
Comn., for repair of public highways by
State Aid"
Rep Con. 705, Guilderland-Guilderland

Center, Albany County: .\lonzo Schaupp,
Guilderland, $8,286; Raymond Home, New-
Tork, $8,339; J. J, Malloy, Schenectady,
$8,439; John P. Dugan & Co., Amsterdam,

Rep'. Con. 695." Deposit-Windsor-De-
posit, Broome County: Geo. Holler. Al-

bany, $9,911: McGreevey, McGuigan &
Baum, Elmira, $10,127; I. B. Contr. Cor.,

New Tork. $10,153: Ruddy-Saundera
Constr. Co., Troy, $10,353.
Rep Con. 694, Bainbrldge-UnadlUa,

Part 2, Chenango County: Geo. Holler,

Albany, $2,291: I. B. Contr. Cor., New
Tork. $2,483. „ _ _
Rep. Con. 707, Plattsburgh-Moers. Part

2. Clinton County; .Tohn F. Lewis, .\lbany,

$30,435; Boynton & McNally. Keeseville,

$33,209; Bluff Point Stone Co.. Platts-
burRh. $34,591; Flood & Van Wirt Co.,

Hudson Falls. $34,643.
Rep. Con. 691. Grand Gorge. Delaware

Countv: I. B. Contr. Cor., New Tork,
$1,941;" Geo. Holler. Albany, $2,102.

Rep. Con. 706, County Line-Aiden Lair,

Part 1, Essex County: W. L. Lawton.
Glens Falls. $20,961: Santononl Contr. Co.,

Inc.. Newcomb, $21,450; Flood & Van-
Wirt Co.. Hudson Falls. $21,954; Langan
Constr. Cor.. Albany, $23,382.
Rep. Con. 611, Jordan Valley. Part 1,

Onondaga Countv: Pathfinder Constr. Co.,

Inc.. Fulton. $5,471; CTias. E. Hanney,
Camlllus. $5,603.
Rep. Con 698, Vallev Road-CamlUus,

Onondaga County: Chas, E. Hanney.
Camlllus. $8,665; Pathfinder Constr. Co..

Inc., Fulton. $8,774: Harold J. Shields,
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Albany, $9,149; Plood & Van Wirt Co., Oswego, N. Y.—Bids desired by Chas. Wefch, W. Va.—Bids reported desired
Hudson Falls, $9,266. W. Linsley, Comr. of Public Works, until until May 1 by County Court for $165,000
Rep. Con. 699, Skaneateles-Spafford, May 1 for 4 paving contracts; brick pav- bonds to be used for constructing roads.

Onondaga County: Pathfinder Constr. Co., ing 5400 sq. yds. and resurfacing with
Inc., Fulton, $9,595; Harold J. Shields, Al- brick 2300 sq. yds. Jackson, N. C.—Bids desired until May
bany, $10,663; Flood & Van Wirt Co., d^.,„ ., „ „. , .,

, ., ,., » 18 by G. A. Moore, Secy. Bd. Road Comrs.,
Hudson Falls, $10,721; Monroe Roads Co., ^fif^TfJP^A "^V ^^ V <\f?,

i"**!
""fi'

-^P"; for $16,000 Jackson Township road bonds.
Pittsford $10 855 ^^ ^ • " * Keefe, Village Clk., for *^

Rep. Con. 700,' Fulton-Volney, Oswego ^,^'°2S,^°D^%^° ^^ "^^^ '°'" Paving Main giler City, N. C—Citizens of Matthews
County: Patfcflnder Constr. Co., Inc., »t. witn oncK. Township voted $50,000 bonds for road Im-
Fulton, $9,755; Bison City Eng. & Contr. ^Rochester, N. Y.—Contract for pav- provements.
Co., Inc., Buffalo, $9,854; Thos. Bucknall jng with asphalt Culver Rd awarded by& Co., Albion, $10,549; Paddleford & King, u^i Contract & Suopiy to Frank V Key West, Fla.—Bids desired until May
Shcrbur.ne 10,722. i3rotsch at »14,324 ' 4 by Clerk Bd. Pub. Wks., for furnishing
Rep. Con. 697, Shady Side-Otego, etc., ^Contracts tor paving awarded by Bd ^.n 8-ton gas engine road roller of most

?„'?.??" tZ°""^1^- P^°- ^°}^^^- ^l^ViY- Contract & Supply as follows: Clay St', approved type, delivered f.o.b. Key West.
$9,971; Edw. Hartney, Modena, $10,581; ^^h asphalt to Warren Bros. Co., Emory L. Pierce, City Engr.
De Barber & HiU, Fulton, $11,124; C. S. Rochester, at $9,666, and Pomeroy and .,,h,,.,, r-„„*™„» „ ^^ a a,,,. 17 otMathosa. Albany, $11,385. cjawvpr sV<! ^itti hHpk tn n- T ifaira. Alabama.—Contract awarded Apr. 13 at
Rep. Con. 709, Troy- Brunswick, Part S, man It $14 9T9

to J-. L. Haga- Hamilton, Ala., for State Aid Road in
Rensselaer County: C. W. Tryon, Boyn- '""•' »• * • Marion County tc Boyd & Bradshaw,
tonville, $11,927; Thos. H. Karr, Troy, $li,- Elizabeth, N. J.—Bids reported desired Hamilton; work includes grading and
302; Geo. Holler, Albany. $12,704; Belmar until Apr. 26 for road work to Include draining about 3>^ miles of road.
Contr. Co., Inc., Troy, $12,795. 17.700 yds. bituminous concrete and 1085 „, i„„i,,„ .,, r-.;*,, r-.„„„„ii ^„ at,,.
Rep. Con. 708, Saratoga-Schuylerville, yds. cobble guttei. Jacob L. Bauer, Co. ,, ^^^'^fn „T,5(™?,-;r? „LS?,qi!l„ r^^ vf/"

etc.. Saratoga cdunty: Wm. J. Mbrrissey Engr. J^n1^*^rnv»^»nt« S^ i?t aJ,! frn^ »»tt"Saratoea 420 iqi- w 1 T.awtnn niona tam improvements on Ist Ave. from east-

fIiIs $2'0 458- Thoa L^'on^d^ Saratoga •Hackensack, N. J.—Contract for pav- em end of viaduct to 41st St.; estimated
Spririgs! $20 503T B'rown I -Low^ C?! i"? Anderson Ave., Broadway Rd. a.d cost, $37,000.

SohenecVartv S91 171
"""c v-u., Kinderkamack Rd. awarded by Bergen

Ren Con 692 West Berne Gallunville County Bd. Freeholders to E. C. Hum- Russellvllle, Ala.—Bids reported desired

SchXrTe County: Geo HoL?,*Xany; Phrey, Hackensack, at $115,000. until May 10 by Court of County Revenue

i6-«'9^- 'c "I ^M^aTh'^lsa'^^iiba^r $6^04 a '^-^f? ^'^^^f- ^p-^"*«
f^^'^^"^

"?"' ^I'rllfy l^fv^el' a^o^i^S 'rSilfs^^S' ol^TuftSn
Men|on!r. Kfany^Wi. '''''

^Se^s le'.^wFt'h^^as^Sf'blo?/ p^^el^^^n?
«•»• '^^^ R"sselivllle to Red Bay.

Fayetie ieSeca CoWtv^Th'S F M?r°rav'
^"1 ^Unton Ave. with wood block pave- prlars Point, Mlss.-Bids will be opened

Lp Rov S2?^?4- fw/'a vin wi,.V 5^/' "'®"'- ^ v, • • ^ May 3 at meeting of Bd. Superv. at

Hud^Sn'Falls $b860- M^n)?e R^ads Co'
City Comrs. considering repavmg Ocean Friars Point for construction 3 miles

Pi^Uford $23,677; WobdrTompki'^^^^^
Ave.

;

cost about $25,000. gravel road For information address
ton, $23,821. ' '

J
' ' HarH.burg, Pa.-Bids desired until

SF. carr. Clk.' Chancery Court, Clarks-

Rep Con, 696,^ Liberty-Jeftersonvllle, Apr. 27 by State Highway Dept., Harris-
Part 1, SulUvan County: Ruddy-Saunders burg (Jos. W. Hunter, 1st Deputy), to Alexandria, La.—Bids desired until May
Constr^ Co., Troy $12,445; John A. Jova, furnish indeterminate quantites of bitu- 3 by Com. Rd. Dlst. No. 2 (J. P. Turre-
T^Ki,.«„ '?'i9 Jf-)'

J^ ;**!= °i S-
Bcnnell, minous material. gano, Chmn.) to construct approximately

Liberty, $12,892; Eggleston & Garthwaite, ,^ ^ ^ „ „.^ ^ ;, .., . 25 miles gravel road In Dist. No. 2 of
Tonkers, $12,935. Pittsburgh, Pa.—Bids desired until Apr. Rasides Parish. Ira W. Sylvester, Engr..
Rep. Con. 704, Amityville-Babylon, Suf- 29 at office of City Controller for repav- Alexandria

folk County: J. J. Guinan Contr. Co., ing portions of Peach Way, Penn Ave.,
Brooklyn, $16,343; John K. Hayes Constr. Forbes, Ella and several other streets. •Lake Charles, La.—Contract for con-
Co., Tonkers, $16,884; H. J. Mullen Contr. .„ ^. . „ ^ . . ^ j structing 17-mlle highway between Sul-
Co., Inc., Jamaica, $17,444; Gifford *Scottdale. Pa. — Contract awarded p^ur and De Quincy awarded by PoUce
Constr. Co., Jamaica, $17,904. Apr. 16 for paving Pittsburgh, Hickory; jury to Hugh Walker at $20,100. W. A.
Rep. Con. 710, North Creek-County Grove and Brooks Sts., to Luther F. Sutton, Vinton, secured contract for

Line, Warren County; W. L. Lawton Edwards of Greensburg, at $19,889. F. constructing Vinton-Starks highway at
Glens Falls, $19,907; Santononl Contr Co **• Newcomer, Secy. Boro. Council. $15,000.

' c"o°''HuXrF^alfs^V21^il?! Lantan'^ro^ir'
Washington, Pa.-Bids desired until *Loulslana-Contract awarded Apr. 10

Co Albany $21 529 '
^^"»^" Constr. May 11 by Co. Comrs. for paving brick or b/ Highway Dept., Bd. State Engrs.

Rep. Con. 703 Walklll-Red Cre^k ''!?<'\ '°!: r2"r,^,'A''"''"°".
°' "•'*^"l """.f''^'nnn (Frank M. Kerr, Ch. Engr.), New Orleans

WlaySe County- Swelnev & Bofand ?" ^^°"* ^^".'' ^''; '^''*- ^"."^^ a? ^^ "*"' Court Bldg., New Orieans, for construc-
Rochester $3V000- J H WeidSan Sv?a'

f- o. b cars at certain points. Also sepa- tion, with gravel. Sect. No. 2, Arkansas
cuse, $3ri42

Weidman, Syra- rate bids for constructing about 8 miles of Highway, Caddo Parish, a distance of 3

Rep. Con 711 Castile Center-Porrv 1°^^^ '"'iK
necessary culverts and small miles, to H. J. Bonnabel^ New Orleans, at

Center, Wyoming (Dountv- Mc(:arthv & bridges, bids to be on both concrete and $,4,740. other bids: S. A. Gano. Jackson,
Wall. ilt. Morris, $8,572rThorF Murray ","'''' '^'5?""|. surface Chaney & Arm- ^iss., $15,020; Geo. Epple, Shreveport,

^ic?^ra«'"ia7^'^B»"5°^'F: !?rd^?wo?s; c^o"^s^pr^'''"^°"'
^'- 'i«i^«-

Ro°?Sls1l?; $9!?9«9"' =-°>^« ^ ^""-' Baltimore. N,d.-Bids Will probably be $,o"o%rra'^"'bond^s^-^^h'o^^ G^^^rm^moJfs';
called for at once by the City Paving p- judee

Buffalo, N. Y.—See ".Sewerage and Comn. for paving Covington, Haubert, ° '

Sewage Disposal." Beason, Hull and Cross Sts., about 27,500 London, Ky.—Citizens of Laurel County
sq. yds., with sheet asphalt, 1%-ln. top, voted $100,000 bonds for constructing

Canastota. N. Y.—Bids reported desired l^f-in- b'nder, 6-in. concrete base, with roads.
until Apr. 27 for 5227 yds brick pave- *""" ^^°^^ gutters and crossings. -A-Bowllng Green. O.—Contract awarded

^V"*- M "^T^^l? l'^^-
^^."/«'°"e block pav- Cumberland, Md.—Bids desired until Apr. 12 tor Paving Ordway, Ada and

ing. M. J. Hutton, City Engr.^ Apr. 30 by County Comrs. (Angus Ire- Evers Sts., to Massman & Green, of

land. Clk.) tor $30,000 road improvement 2''^'}^ ^S^'l"' ^^"^•^r.f'^
*®'^"''- ^^^^

Newbi'rgh, N. Y.—Bids desired May 4, bonds. Foo'e, (^Ik. Service Dept. ,. . ^ _.
for about 9800 vds of Htropt navin? f/.i .- j , . .... t,.^ ^ , ^ ^„ »» Bids desired until May 10 by C. E.
the Newburgh and Cohecfon turnpike ,

1
'V™''?.'"'*^''',

Md.-Bids desired until May stinebaugh, Co. Aud., for grading, drain-
Bids will be received on b?icka?nha?; l^ ^19,^^''^^ Comrs (H L Gaver, Clk ) mg and macadamizing 7 roads as fol-

block b tulithic and roncrptP w T
*^°'" building a section State Aid High- lows: Israel Funk Rd., Jackson Town-

Blake C ty Engr
™"crete W. J. way along the road from the State Rd. at ship; Long-Judson Rd., Grand Rapids

' '
'^•'si- Finger Board to Hyattstown, the road be- Township; U. G. Ostrander Rd., Mont-

New York N Y—Thfi fnirnwinix otr«pt. tween the Finger Board and Pleasant gomery Township; Lewis Albright Rd.,

^ are !obX^%'paved^in?he^'mmediSfe 'future °™"« Schoolhouse, about 1% miles. LkeJJownship; Jlmer N^^^^^^^ Rd. Cen-

'p"ref'^ii^aXt"ta?°^°oroS''"'="'
''• '^''''''- Maryland-Bids desired until Apr. 27 ^Tag^o^^r'^akfTo^n's^hlp.^^t Vw^:

«hpp» ocJlif^ ^ Vu c,. . T ,.
by State Roads Comn., Baltimore (Wm. mar, Co. Purveyor.

t^^fif^S "^^f*'.^- cP^S*^*" ^V '™!?'/°'i'J L. Marcy, Secy.), to construct State ' " „.T . . ,. v.to Fulton; 15th St., from Ave. A to 3d highways, aggregating 2.36 miles in Canton, O.—Bids opened Apr. 14 by
fmS=o?^1^''oT°'" 2^ ^'«- t° 2^ A^e-: length and one fill as follows: County Comrs. (C. L. Stoner, Clk.) for

?I;J V. i'
""n ^'^ *'^e. to Lexington Ave.; Contr. BC-12, Baltimore City, a section furnishing material and improving roads

176th St., from Audubon Ave. to St. of Park Heights Ave., about 1.3 miles, as follow:
Nicholas Ave. (Sheet asphalt, brick gutters.) •Waco-Mapleton Rd., 1,098 miles In
Oranite pavement: Houston St., from Contr. BC-17, Sec. 9, Fill for approach length, to include 6637 cu. yds. excav.,

Lafayette St. to Crosby St.; 30th St., to north approach of Hanover St. Bridge, 19,058 sq. yds. macadam, awarded to
from 9th Ave. to 10th Ave.; 32d St., from about 23,000 cu. yds. earth excav. Highway Constr. Co., Elyria, for bitumi-
Ist Ave. to 2d Ave.; 38th St., from 1st Contr. CE-14A, Cecil County, a section nous macadam, slag base, stone top, at
Ave. to 2d Ave.; 40th St., from 1st Ave. of road through Chesapeake City, about $21,211. Other bids; Wise Bros., Canton,
to 2d Ave. .4 mile. (Concrete.) $21,603; Seiple & Wolf, Toledo, $22,649;
Bids desired until Apr. 29 by Douglas Contr. Q-11 Queen Anne's County, a TurnbuU Bros., Canton, $27,540. Engi-

Mathewson, Pres. Bronx Boro., for re- section of road through Centerville, about neer's estimate, $21,998.
pairing asphalt black pavt. and setting 83 miles in length. (Concrete or -^Navarre Justus Rd., 2.49 miles in
curb, in Boro. Bronx, about 2500 sq. yds. amiesire.) length, to Include 12,496 cu. yds. excav.,
completed asphalt block mortar and con- 21,898 sq. yds. macadam, awarded to Wise
Crete foundation and 6000 sq. vds. on Portsmouth, Va.—Bids reported de- Bros., Canton, for . Glutrin bound, slag
present foundation, 350 lin. ft. o"ld curb sired until May 1 by Co. Bd. Superv. base, slag top, at $23,551. Other bids on
reset; also furnishing and delivering (Alvah H. Martin, Clk.) for $250,000 road this class of construction: Schneider &
about 175 tons asphaltlc cement. purchase and improvement bonds. Miller. Canton, $25,153; Highway Constr.

Co., Elyria, $26,609; Seiple & Wolf, To-
ledo, $26,815. Engineer's estimate, $24,-
278New York, N. Y.—In all 13 bids were opened Apr. 13 by Bd. Water Supply, Munici- r.«taiia o —Hiria desired until Mav 6

pal Bldg., New York, for Contract 152, surfacing with vitr. brick blocks and macadam hvT I Graves CTkCJroton'Townshioabout 5 miles of highways and constructing about 8 miles of guard walls at the r^ p 'n \'o™ ristilia tor $15 000 GrotonAshokan Reservoir, in towns of Olive, Marbletown and Hurley, Ulster County, ranging ?„wnsh'inRo"-i'd Dist Bonds
^"^"^on

from $189,150 to $392,000.
lownsnip Koaa Dist. Bonas.

•Following are unit prices of the 5 lowest bids: (a) Winston & Co., Brown's „„Clnclnnatl, O.—Bids desired until Apr.
Station, $189,150 (awarded contract); (b) Harris-Rose Constr. Cor., 319 Pearl St., New ?? bv County Comrs. (Albert Reinhardt,
Tork, $200,550; (c) Nordone & Petrilio and Jas. Garofano & Son, Inc., Proctor Bldg., Clk), for cleaning and oiling various
Mt. Vernon, $216,305; (d) Frawley-Kaufman Contr. Co., Inc.. 51 Chambers St., New roads in Hamilton County
York, $221,110; (e) H. B. Sproul Constr. Co., Inc.. Peeksklll, $221,950. ' ^ Bids^ -ported ^esired ^unt^l^May H^by

27,000 lln. ft. excav. and grading (rolling, preparation
^^^ ^"^ ^"^

^"^ ^"^

'''B?ds'dl'slr^°unm May •3*"/Ernst Von
and shallow excav.) $0.10 $0.25 $0.15 $0.70 $0.30 Rar^en CUv lAirchalfng Aeem

3,000cu yd. excav. and grading (not included in Mtr3 Vor^purcSng 3 Ts-ton micadam
Item 1) 50 .60 .40 .20 .60 ..J rollers

4,000 cu. yd. broken stone for walks, drains, etc 1.50 2.50 2.00 1.80 2.50 ^Contract for improvement of Love-
2,000 cu. yd. broken stone for macadam surfacing. ... 2.50 3.15 2.90 2.50 3.50 land and Madeira Rd awarded by County
6,000 cu. yd. concrete masonry for pavt. foundations. 3.00 3.10 3.50 3.65 3.60 comrs. Apr. 9 to John Snyder, Jr., at
3,000 cu. yd. concrete masonry for curbs, edgings, etc. 4.00 4.00 5.00 4.15 4.00 toQioi

17,000 bbls. Portland cement 1.20 1.85 1.44 2.00 1.35
*''>'^"-

40,000 sq. yd. vitr. brick pavt 1.60 2.11 2.05 1.95 1.90 Columbus, O.—Bids desired until May
500 lin. ft. vitr. pipe. 8 in. or smaller 50 .20 .45 .25 .30 5 by County Comrs. (John Scott, Clk.),

40,000 lin. ft. stone guard wails 1.40 .67 1.28 1.00 1.50 for improving and macadamizing 3 roads
300 cu. yd. rubble masonry and paving in mortar 4.00 2.50 4.00 1.25 4.60 as follows: Avery Rd. No. 2, Washing-

2,000 lbs. cast Iron and steel 05 .05 .05 .03 .05 ton Township; Tioesch Rd., Brown and
6,000 lbs. copper 40 .30 .41 .50 .30 Washington townships; Kidner and Tay-

itltetm marked thut givt the names of ^or*i« awarded contracts.

lor Rd., Blendon and Plain townships.
Bids desired until May 7 for grading and
macadamizing Rldgeview Rd., Clinton
and Perry townships and Reed Rd.,
Perry Township.

Bids desired until May 4 by Geo. A.
Borden, Dir. Pub. Service, for paving
with asphalt or brick portions of several
streets, including Buttles Ave., 4th, Gay
and Olentangy Sts.

Foitoria, O.—About $33,000 Jackson
Township road lionds have been sold.

Kinsman, O.—Bids desired until May 17
by Bd. Trus., Kinsman Township (A. T.
Root, Clk.), tor $40,000 road bonds.

McGutfey, O.—Contract for paving
with brick main street of village awarded
to Henry S. Enck, Lima, at $17,000.

Napoleon, O. — Henry County Comrs.
ontempiate repairing 25^4 miles crushed
stone roads; cost $69,992.

Ohio.—Bids desired by Clinton Cowen,
State Highway Comr. Columbus, until
Apr. 30 for the following improvements:
Ashland County, Sec. "H," of Ashland-

Loudonville Road. Constructing one 18 x
40-ft. steel bridge at Station 190+73; cost,
$1,896.10.
Champaign County, Sec. "L" of Ur-

bana- Sidney Road, Salem and Concord
townships. Constructing bridges and cul-
verts, grading roadway and paving with
concrete; length, 5280 ft.; width pavt., 14
ft.; cost, $13,381.
Defiance County, Sec. "C," Hicksville-

Deflance Road. Constructing the bridges
and culverts, grading roadway and pav-
ing with waterbound macadam; length,
21,293 ft.; width, 16 ft.; cost, $36,963.
Alternative bids also desired for con-
structing the bridges and culverts, grad-
ing roadway and paving with concrete;
cost of construction, $51,776.50.
Erie County, Sec. "M" of Milan-Elyria

Road, Florence Township. Constructing
bridges and culverts, grading roadway
and paving with waterbound macadam
and concrete; length, 5280 ft.; width, 16
ft.- cost, $15,763.75.
Fulton County Sec. "E" of Wauseon-

Morenci Road, Dover Township. Con-
structing bridges and culverts, grading
roadway and paving with waterbound
macadam; length, 5533 ft.; width, 14 ft.;
cost, $9,176.
Greene County, Sec. "R" of Dayton-

Chillicothe Road, in Silver Creek and New
Jasper. Constructing bridges and cul-
verts, grading roadway and pa-vlng with
waterbound macadam; length, 14,614 ft.;
width, 14 ft.; cost, $19,793.85.
Harrison County, Sec. "M" of Cadiz-

CarroUton Road, Archer Township. Con-
structing bridges and culverts, grading
roadway and paving with waterbound
maiadam; lengrth, 8412 ft.; width, 12 ft.;
cost, $14,775.
Harrison County. Sec. "N" of Steuben-

ville-Cambridge Road, Cadiz Township.
Constructing bridges and culverts, grad-
ing roadway and paving with waterbound
macadam; length, 2232 ft.; width, 12 ft.;
cost $4 953
Highland County, Sec. "H" of MUford-

HiUsboro Road, in Liberty and Union
Townships. Constructing bridges and
culverts, grading roadway and paving
with waterbound macadam; length, 13,178
ft.: width, 14 ft.; estimated cost, $15,809.
Knox County, Sec. "H" of Columbus-

Wooster Road, Clinton, Morris and Mon-
roe Townships. Constructing bridges and
culverts, grading roadway and paving
with brick; length, 10,800 ft.; width, 14
ft.; estimated cost, $44,210.
Medina County, Sec. "L" of Medlna-

Norwalk Road. Constructing bridges and
culverts, grading roadway and paving
with concrete: length, 6821 ft.; width, 10
ft.; cost, $16,802.
Medina County, Sec. "M" of Ashland-

Medina Road, Harrisville Township. Con-
structing bridges and culverts, grading
roadway and paving with concrete;
length, 11,040 ft.; width, 10 ft.; cost,
$25,319.
Monroe County, Sec. "H" of Caldwell-

Woodsfield Road, Summit Township.
Constructing bridges and culverts, grad-
ing roadway for 6850 ft. and paving with
brick 5280 ft.; length, 6850 ft.; width, 14
ft.; cost, $22,323.
Monroe County, Sec. "G" of Malaga-

Alledonia Road, Sunsbury Township.
Constructing bridges and culverts, grad-
ing roadway and paving with brick;
length, 6154 ft.; width, 14 ft.; cost. $25,123.
Paulding County, Sec. "G" of Paulding-

Van Wert Road, Paulding and Jackson
Townships. Constructing bridges and
cuTIverts, grading roadway and paving
with waterbound macadam; length, 10,-
646 ft.; width, 14 and 16 ft.; cost, $12,001.
Alternative bids will also be received for
constructing bridges and culverts, grading
roadway and paving with concrete; esti-
mated cost, $24,067.
Paulding County, Sec. "F" of Paulding-

Woodburn Road. Paulding Township.
Constructing bridges and culverts, grad-
ing roadway and paving with waterbound
macadam; length, 10,354 ft.; width, 14 ft.;

cost. $17,255.
Perry County, Ohio, Sec. "M" of Logan-

New Lexington Road, Salt Lick Town-
ship. Constructing bridges and culverts,
grading roadway and paving with brick;
length, 8970 ft.; width, 16 ft.; cost, $46,428.
Portage County, on Sec. "N" of Akron-

Youngstown Road, Palmyra Township.
Constructing bridges and culverts, grad-
ing roadway and paving with concrete;
length, 9142 ft.; width, 12 ft.: cost, $21,237.
Portage County, Sec. "M" of Ravenna-

Parkman Road, Freedom Township. Con-
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trucUns bridCM and culverts, nrndins
rtiadway and mWox wlUi concrvt*; lensth,
ICMT n.: wMth. ll ft.; COM. UtJU.
Putoun OoontT, Sec "H" of Van Wart-

Ottawa Road, Montarar and Jaekaon
Tovnahlpa. On—

U

uetlm brldfaa and
culrarta, gnMam roadway and paTlns
wtth wataritovad macadam; l«ncth, 10,-
4U ft.: width. 1« ft.; coat, about $14.44*.
aichlaad Coontr. Sac ^'M" of M&na-

flald-Sbalbr Road. Jaekaon Township.
OoBatroetlns brtdcca and culvarta, cradins
roadway and partnc with waterbound
macadam: Icnsth. 81M (t.; width. IX tl.;

east, tlLCfl.
Bictilaad County, Sac "N" of Manslleld-

Woeatar Boad, MaiHaon and MlffUn Town-
Oonatiuettoc bridsaa and culTerts.

Bedford, macadamlied roads In Pleasant

Run Township. 16.7S6 ft., and Marshall

Township. 11.470 ft. E. W. Edwards. Co.

Aud. , M
D«catur, a macadamUed road In Jeffer-

son Township. T. H. Balt»ell. Co. Aud.
Kokomo, constructing sidewalks and

pavlns roadway of Washington bt. bridge;

also constructing a gravel road In iad-

erty Township. E. B. Swift. Co. Aud.

Apr.

. . .» c .1. /-.I _T Prire City Clk.. writes following are bids opened
Manhattan Beach, Ca.-U Price City

^^^ Constr, Co,, W. & C,..Bldg.. Ixjs

AhgeJV^:'le??ii.S^M.t^Cu.^ F^rchiidrGilmorerWilton Co.. 396

P. E. Bldg., Los Angeles. (^j

178,376 sq. ft. grading and^ Payj[nf ''^°^^'^^^\ :;.;.'.'.'.'.'.'.'.':.'.'.'.'.'. ^"isl
.12

2.00
5.00
25

mradlac roadway and pavlnK with water-
bound macadam; lencth. IS.MO ft.; width,
U It.; coat. tSi.4W.
Roaa Oonnly, Sec. "K" of ChlUlcotha-

McArtliar Road, Scioto Township. Con-
stmctlnc bridsaa and culverts, grading
roadway and parinc with concrete; lenxth.
S04« ft.: width. l(tt.: cost. *17.S03.
Roaa County. Sec. "L" of ChllUcothe-

L^ncaater Road. Green Townslilp. Con-
stmctins brldsea and culveru, grading
roadway and paTins with brick: length.
ilM ft.; width, ICft.; cost. tl4,S37. Al-
tamatlTe Mda will alao be received for
eonatmetlnc brldsoa and culveru. grad-
Ins roadway and pavtng with concrete:
ooat, tU.tM.
Roaa County, Sec. "M," Columbus-

ChlUioothe Westam Road. Union Town-
ablp. Conatructing brldsea and culverts.
Sradins roadway and paving with brick;
tensth. StSO ft.: width, U ft.; coat.

nMM.
stark County, Sec "G" of Akron-Can-

too Road, Plain Township. ConstructfDg
liridcca and cuhrerls. grading roadway
and paring with brick: length, 8300 ft.:

widtti. li ft.: cost. 110.836.
Smnmit Ooon^. Sec. "K" of Akron-

Cvyahoca Falls Road. Portage Township.
Oaoatractinc bridgea and culveru, grading
roadway and paVins with brick. Length.
Itt7 ft., width. M ft.; cost. »13,2S1.
TrnmbuH County, Sec "N" of Warren-

Sharoo Road. Vienna Township. Con-
atructlng bridgea and culverts, grading
roadway and paving with glutrin bound
«»»»«-«<i»m (rolled alag foundation); length,
lJ.a7 ft.: width. 14 ft.: coat, $22,855. Al-
ternative bids also, using sandstone for
foundation: cost, jiO.'M. _
Trumbull County, Sec. "M" of Toungs-

town-Warren Road. Weathersvllle Town-
ship. Constructing bridges and culveru.
graidlng roadway and paving with glutrin
bound ma'T^dff'" (sandstone foundation);
lenctb. >{M fL: width, 14 ft.; cost. $15,-

2U. Alternative bids to be received for

constnictlns bridgea and culveru, grading
roadway, and paving with glutrin bound
fy.p«.««i.in (crusher run foundation) ; coat.

flLSlO.
Work by Bureau of Maintenance and

Repair Indodcs the following bids to be
opened Apr. 10: _ _ .. .,
Huron County, Sec. "O, Oberlin-Nor-

walk Road, Norwalk Township. Con-
atnctlns bridgea and culverts, grading
roadway and paving with concrete:
length. <7t0 ft.: width, 1( ft.: coat, $17,633.

AumbuU County, Sec. "A" of Youngs-
town-Cooneaut Road, Kinsman Township.
Grading and paving roadway with brick;

lensth. nt ft.: width, 16 ft.; coat. $1,701.

Ama and specillcatlons are on file at

the oflloea of the County Comrs.: also at
the SUte Highway Dept., Columbus.

Plain City, O.—Bids desired until Apr.
3» by L. Z. WcCampben. Village Clk., for

paving with vitr. brick or block or as-
phalt block with approved Oiler and ona
Evel, cruahed stone or concrete bed W.

In St. Kennedy * Kennedy, Engra.,
MarysTlUe.

Sanduaky, O.—Bids desired until Apr.
24 by Hayes If. Adams. Co. Aud., for

I61.W* Main Market Road bonda.

Totode, 0.-~Clty Council sold about
IIM.MO bridge and paving and park

Ind.—Bids desired by T. F.

Knobidck,' Town Clk.. until May 7 for

about 16 blocks of pavt.; part will be
brick on coocreU base, with concrete
flllcr; balance undecided yet. Chas. E.

Cole. Engr., Mlahawaka.

Indiana.—Bids desired by County Com-
missioners for constructing roads aa fol-

lows:
UnUl Apr. 2$: . „,,...
Shelbyvllle. gravel rood In Washington

Township, crushed atone road In Liberty
Township and gravel road on line divid-

ing Jackson, Hendricks and Washington
Townships. F. W. Fagel, Co. Aud.

Until May I: . ^ . .

VersalUea. grading and macadamizing
roads In various townships. J. F. Lochard,

Goshen, a brick and gravel road In Elk-
hart Township. J. W. Brown. Co. Aud.
Kentland, a macadam road In take

Township. S. R. Blzelore, Co. Aud.
Scotlsburg, 3 gravel roads, one on Jen-

nings-Johnson Township line and two In

Jennings and Vienna Townships. Robt.
Blunt. Co. Aud.
JefTersonvlUe. a bituminous macadam

road In Jeffersonville Township. O, W.
Stoner, Co. Aud. ^ . ,. .

Greencastle, a macadam road In Marlon
Township. C. L. Alrhart. Co. Aud.
Brownstown, a stone and gravel road in

Washington Township, and two concrete
roads In Brownstown Township. Albert

I>eudtke, Co. Aud.

Vinoennes, 14.500 ft. gravel road in

Washinitton Township. J. L. Muentzer,

Bcionviiie, rock roads In Greer and Boon
Townships. G. H. Bass, Co. Aud.

Hloomington, four macadam roads. Ueo.

E. KIdd, Co. Aud. . ,

Moiitlcello. a crushed stone road in

Honey Creek Township, gravel roads In

Jackson. Princeton and West Point Town-
ships. A. G. Fisher, Co. Aud.

.Marion, grading, draining and paving
roads in Fairmont and Jefferson Town-
ships. E. H. Kimball, Co. .\ud.

Ann Arbor, Mich,—Bids desired by Bd.
of Pub. Wks. until May 5, for about
20,000 sq. yds. of paving; bids to be re-

ceived on tar concrete, reinforced con-
(-rete. vltr. brick, asphaltic concrete and
bitulithlc. Manley Osgood, City Engr.

ABattle Creek, Mich. — Contract for

paving 2 miles on Van Buren St. awarded
to Federal Asphalt Co., Hamilton, O., at
$24,000.

Jackson, Mich.—Bids desired until May
4 for repaving Main St. p-om Park Ave.
to Jackson St., approximately 15,000 sq.

yds.: also for approximately 3600 sq. yds.

paving on Seymour St. Bids will be con-
sidered on creosoted block, asphaltic con-
crete, sheet asphalt and brick. A. U. D.
Hall, City Engr.

Kalamazoo, Mich.—Bids desired until

May 3 by C. L. Miller, City Clerk, for

2,000 sq. yds. asphaltic concrete top, also

613,000 paving blocks, advertised in En-
gineering Record.

Sault Ste. Marie, Mich.—Citizens of

Chippewa County voted ,$150,000 bonds
for constructing macadam road.

YpsllantI, Mich,—Bids desired until

Apr. 28 by Sumner Damon, City Clk., for

paving portions of Washington and Cross
Sts. and Huron Ave. with 2-cour8e con-
crete pavement, in all 13 blocks.

Brocton, III,—All bids opened Apr. 12
by Comrs. of Highways, Embarrass
Township, at office of Town Clerk, Broc-
ton, for 5 combination rock and gravel
roads have been rejected, and new bids
will be received. Lowest bid was sub-
mitted by Chrisman Contr. Co., Chris-
man, at $21,400. Carl J. Barr, of Paris,
Co. Supt. of Highways.

DIxon, III.—Citizens Dixon Township
voted $82,000 bonds for constructing
roads.

/

'^'Illinois—ContracU awarded Apr. 7 by
State Highway Comn., Springfield, for
following SUte aid work, all cement to
be furnished by State:
^Kendall County, Sect. A, 7300 ft. con-

crete, to Booth & Nicholson, of Gardner,
at $11,189.
'A'Sangamon County, Sect. F, 1700 ft.

brick, to Dick Egan, Springfield, $5,300.

Illinois.—Bids desired until May 5 by
State Highway Comn., Springfield, for
following State paving work:
Ford County (nearest P. O. RoberU)—

Brick, Sect. A, 5.900 ft., cost $15,917.
Pike County (nearest P. O. PIttsfleld)—

Concrete. Sect. A, 7.800 ft., cost $12,241.
Shelby County (nearest P. O. Shelby-

vllle)—Concrete. Sect. A, 4,800 ft., cost
$7,142.
Kankakee County (nearest P. O. Exline)

—Concrete, Sect. B, 1,200 ft., cost $2,019.
Bureau County (nearest P. O. Prince-

ton)—Concrete, Sect. C, 4,000 ft., cost
$8,228: also Sect. D, concrete, 4,200 ft.,

cost $7,362.

Peoria, III.—Bids desired until Apr. 26
by Bd. Local Improv. for resurfacing
with sheet asphalt Moss Ave., about 18,-
MO sq. yds. ToUl cost, $25,607.

Delavan, Wis.—Bids reported desired
until Apr. 30 by City Clk. for grading and
paving various streeU with reinforced
concrete, vltr. brick or asphalt macadam,
together with combined concrete curb and
gutter.

Madison, Wis.—Several miles of con-
crete pavement and glutrin treated mac-
adam and gravel will he constructed In
this section this season.

Sheboygan, Wis,—Bids desired until
Apr. 30 by Bd. Pub. Wks. (C. U. Boley,
Chmn.) for paving with concrete and
curbing and Bidew,ilkH on portions of
8. 9. and N. 2d. Sts., Erie Ave., and an
alley. In all about 30,700 sq. yds. concrete
pavt. and 14.380 lln. ft. combined curb.

Oes Moines, la.—Bids desired until Apr.
28 by City Council for repaving E. (jrand
Ave., from 20th to 30th Sts,, with either
No. 1 vltr. paving brick or sheet asphalt,
about 30.647 sq. yds. Horace Susong,
City (Tlk.

Iowa Falls, la.—Bids desired until Apr.
30 by E. L. .Marriage, City Mgr., for
approximately 13,000 sq. yds. concrete,
asphaltic concrete or bitulithlc pavt. and
7.500 curb and gutter, advertised In En-
gineering Record.

6 759 lln. ft. cement curb. Class A
66,'923 sq. ft. cement sidewalk

268 cu. yd. soil

6 monuments
260 lin. ft. protection bar v",- •,;,i' wiring 75 00
28 light posts, including conduit and wiring

'»."J
1 culvert, as per drawing No. 42 • • •

1 culvert, as per drawing No. 43 •••'

5,560 aq. ft. wearing surface only

,,_ . - „ „ Seattle. Wash. — Following are unit
Waukon, la.—See "Bridges.

prices of successful bidders on road work

Cloquet, Minn. —About $65,000 bonds opened Mar. 29 by King Co. Comrs. (A. P.

have been sold by County Comrs. for road Denton, Co.^ngr.^^
improvements. ' '"' !=-—""

(b)
$0,182

.33

.12
1.65
3.75
.27

63.63
37.00

444.00
.06

$0.21
.36
.15

2.00
8.00
.40

75.00
45.00

600.00
.10

Duluth, Minn.—City Council has or-

dered that Kenilworth Ave. and Sussex

Ave., be graded and graveled at an esti-

mated cost of »11.265;^ Colorado St..

graded and macadamized, cost Jl.!,.ii)ii,

Exeter St., graded and paved with rein-

forced concrete, cost $15,930 and E. 6th

St. and 16th Ave., graded and Raved with

asphalt at an estimated coat of $19,100.

Bids desired until Apr. 26 by Comr
Pub. Wks. for improvement of Woodland
Ave.: cost $25,000, and W. 6th St., $23 .24.

Bids reported desired until May 5 by

O Halden, Co. Aud., for approximately

58 miles highway construction; probable

cost $200,000.

Granite Falls, Minn.—Bids reported de-

sired until Apr. 27 by G. H. Wilson, Co.

Aud., to furnish one or more elevating

road graders and 12 ft. blade graders.

Minneapolis, Minn.—Bids reported de-

sired until May 3 by County Comrs for

regrading and macadamizing part of Kd.

No 7, town of Orono, Village of Mound,
and Rd. 43, town of Orono; grading part

of Rd. 49, town of Dayton; grading and
placing culverts on change of Rd. 64,

Village of Edina.

Great Bend, Kan.—City has ordered

plans and specifications for paving 9

blocks on Main St.. bids to be received

at an eariy date. H. A. Rowland, Eng.,

of McPherson.

Newton, Kan.—Bids desired 10 a.rn.

Apr. 27 for 33,000 sq. yd. of brick, asphalt

concrete, tar concrete, bitulithlc and rock

asphalt pavement. Selection to be made
at opening of bids. Address F. E. Dev-
lin, City Engr.

McPherson, Kan.—Contract for paving
city to Watts & Ammerman, of Salina, at

$55,868.23. Other bidders: J. R. Ramsey
& Co., Lawrence, $58,166; A. Jaicks & Co.,

Kansas City, Mo., S57,332; Kaw Paving
Co., Topeka. $58,800; Standard Roofing

Co., Tulsa, Okla., $69,766. H. A. Rowland,
City Eng.

Bozeman, Mont.—City Council voted to

pave and construct storm sewers in Dist.

No. 85; cost $26,228.

Atherton, Tex.—Citizens of Atherton
and Cattarina County voted $10,000 bonds
for street Improvements.

Ft, Worth, Tex.—Bids were opened
Apr. 6 for paving Cannon and Travis
Aves., about 14.000 sq. yds., as follows:

Texas Bitulithlc Co., Ft. Worth, bltu-

lithic pavt., $2.08% per sq. yd.; Roach-
Manigan Paving Co., Ft. Worth, Bermu-
dez bituminous concrete $1.80, or bitu-
minous macadam, $1.13; and General
Constr. Co.. Ft. Worth, Bermudez bitu-
minous concrete, $1.70; Texas or Mag-
nolia concrete, $1.58: or bituminous mac-
adam, $1.10. F. J. Von Zuben, City
Eng.

-A-Houston, Tex.—Contract for paving
Main St. Houle. awarded by County
Comrs. to Eureka Paving Co.. Houston;
4 bids submitted, at from $142,228 to

$150,915.

Taylor, Tex.—Citizens voted to Issue
$100,000 bonds for street pavements.

$30,000

*Auburn-Enumclaw Road, Bond Issue

9 awarded to Washington Paving Co.,

Tacoma, as follows. Engineer's estimate
^S^.OOO.

. .lOKftft
55.86 acres clearing *}„S„X
18.78 acres grubbing '""or
61,209 cu. yds. excav., common... .25

Excav., solid rock 1.25

Excav., loose rock 1.00

15.577 cu. yds. borrow, common.. .55

Borrow, solid rock 1.50

Borrow, loose rock
pTn-it

621,326 cu. yds. overhaul 00'^

2,600 ft. side surface -25

20 cu. yds. riprap laid l-^O

44 cu. yds. riprap placed ^.50

Slope wall ^00
Rubble masonry .... 7.00

56.64 cu. yds. concrete. Class 1... 10.00

Concrete, Class 2 9.00

Pipe rail 1-50

C.i. spikes, etc
Structural steel, per lb

2,764 lbs. reinforcing bars
Expanded metal
Lumber, per M ft

Piles driven
Piles cutoff
1,000 sq. ft. cedar log bulk...
410 ft. cedar tie logs
3-in. tile, per ft

1,400 ft. 6-in
8-in. cor. metal pipe 1.00

12-in. cor. metal pipe l-4«

18-in. cor. metal pipe J.OO

24-in. cor. metal pipe 2-50

489 ft. 8-in. vitr, tile pipe 60

1,217 ft. 12-in -90

113 ft. 18-in 1-76

135 ft. 24-ln 2-60

30-ln., per ft «-»0

1,217 ft. 12-in. cement pipe .80

113 ft. 18-in 1-2B

135 ft. 24-in L*|

.09

.06

.05

.40

30.00
.40
.08
.20
.15
.24
.70

2.25
5.00
4.00
.25
.20
.20

2.50
.06

Victoria, Tex.—Citizens voted
bonds for street pavements.

Ashford, Wash.—See "Bridges."

Chehalls, Wash.—Following are bids
opened Apr. 10 for 7040 sq. yd. pavement
on concrete: T. B. Bldwell, Portland,
Ore., $9,274 (awarded cru'tract); Albers &
Son, (3hehaUs. i0,130; N. P. Willis, Ho-
Qulam, $10,840; Miracle Concrete Paving
Co., Kallspell, Mont., $10,880; Jarvls &
Garvey, Seattle, $10,973. J. D. Neville,
County Engr.

Ephrata, Wash.—Bids reported desired
until May 3 by C. T. Sanders. Co. Aud.,
for constructing a permanent highway
about 7 miles long; probable cost $80,000.
F. H. Stradling, Co. Engr.

La Conner, Wash.—Bids reported de-
sired by J. S. Church, Town Clk., until
May 4 for Improving Morris St. with 7-ln.
one course concrete pavement, 18 ft. in
width; probable cost $10,000.

Mt. Vernon, Wash.—City Council voted
to pave with concrete Division and Wall
Sts.; cost about $18,000.
Bids reported desired until May 4 by

County Comrs. (W. V. Alexander, Clk.) to
construct John Grip Rd. Probable cost
$10,000.

30-ln., per ft.

Water barrels, ea
Puncheon
Emb. rail, No. 1 per ft

Emb. rail. No. 2, per ft

1,340 ft. emb. rail. No. 3

Crushed rock, per cu. yd
Screening gravel, per cu. yd
*Renton-Issaquah Road, awarded to

Henry Brice, of Seattle, as follows. (En-
gineer's estimate $88,411.)

56.44 acres clearing *ic'nn
13.22 acres grubbing '&.00

95,971 cu. yds. excav., common -ii

6,387 cu. yds. excav., solid rock 1.00

13,170 cu yds. excav., loose oo

16.594 cu. yds. borrow, common .^fc

Borrow, solid rock, per cu. yd l.iu

Borrow, loose rock, per cu. yd 'ft

523,005 cu. yds. overhaul 01

Side surface, per cu. yd -^o

45 cu. yds. riprap laid. ^"u
54 cu. yds. riprap placed 3.0U

192 cu. yds. slope wall J.uo

Rubble masonry, per cu. yd s.«o

246 cu. yds. concrete. Class 1 i^-U"

Concrete, Class 2, per cu. yd 10.00

Pipe rail, per ft 100
C.-i. spikes, etc., per lb "'

Structural steel, per lb. «'

136,871 lbs. reinforcing bars o»

Expanded metal, per lb -10

Lumber, per M ft 25.00

Piles driven, per ft ^o

Piles cutoff, per ft "
S65 sq. ft. cedar log bulk ^o

750 ft. cedar tie logs JO
900 ft. 6-in. tile -J"
8-ln. tile, per ft J-gS
8-in. cor. metal pipe, per ft 1.30

54 ft. 12-in. cor. metal pipe L»5
18-in. cor. metal .pipe, per ft ^-m
24-in. cor. metal pipe, per ft ^5
170 ft. 8-ln. vitr. tile pipe -60

2,058 ft. 12-in J-26
18-in l-9«

104 ft. 24-in. 3.00

30-in. 5.00

36-in' ^^

12-in! cement pipe, per ft LOO
18-in. cement pipe, per ft ^.^5
24-in. cement pipe, per ft 3.40

30-in. cement pipe, per ft 5.50

36-in. cement pipe, per ft ^-go

Water barrels, ea £5
5.500 ft. emb. rail. No. 3 .25

Crushed rock, per cu. yd Z.oO

1,790 cu. yds. screening gravel 25

A P. Denton, County Engr.. has been
directed to prepare plans for paving with
concrete Greenwood Ave. Rd., with con-
crete Crawford and Conover Rds., and
with asphalt surface on Pacific Highway
from Riverton to Renton Junction; cost

about $40,000.

Spokane, Wash.—City Council voted to

grade, curb and construct concrete side-

walks on S. Flske St., at cost $75,000.

^fContract has been awarded for paving
Hamilton and Flske Sts. with asphalt to

Mitchell Bros, and Payne, at $52,2o5.

F, K. McBroom, City Comr.

i(Utmt marktd thut give the fames o) patties awarded contracts.
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Wenatchee, Wash.—Contract is about
to be let by County Comrs. for construct-
ing 2 miles Lake Shore-Lake Chelan
Highway; cost about $15,000.

-ACalifornla.—Contracts awarded Apr.
16 by State Highway Comn., Sacramento
(Austin B. Fletcher, Engr.), for State
highway work (bids opened Apr. 5). For
unit prices see Engineering Record of
Apr. 17.
*Yolo County (bet. Yolo By-Pass and

the Sacramento River), Div. 3, Route 6,

Sect. C, to Joe Lawrence of Broderick,
$24,205.
•^Tulare County (bet. Goshen and

Traver), Div. 6 Route 4, Sect. E2, to
W. A. Kettlewell & Sons, Sanger, at
»29,123.
Tulare County (bet. Traver and the

Northerly Boundary), Div. 6, Route 4,

Sect. El, to W. A. Kettlewell & Sons,
Sanger, at |34,761.
*Yuba County (bet. Southerly Boundary

and Morrison's (jrossing), Div. 3, Route
3, Sect. A, to E. E. Roddan & Son,
Wheatland, $19,985.

-ArL-os Angeles, Cal.—Contract for pav-
ing with asphalt Catallna St. awarded by
city to Fairchild-Gilmore Wilton Co., 396
Pacific Electric Bldg., at $18,532.
Contract for paving with asphalt

Western Ave. awarded to California, Ari-
zonia Constr. Co., 717 Brockman Bldg., at
$62,671.
Contract for paving 22d St. awarded

by Bd. Pub. Wks. to California-Arizona
Constr. Co., 717 Brockman Bldg., at
$14,387.

Palo Alto, Cal.—J. T. Byxbee, Jr., City
Engr., writes bids will be received about
May 10 for repaving Cowper St. and
Homer Ave., about 61,300 sq. yds., with
concrete, bituminous wearing cushion, on
5-in. concrete foundation, and 17,574 Un.
ft. concrete curb. Probable cost, $105,000.

Arizona.

—

Greenlee County has voted and sold
$150,000 road bonds to be expended by
Supervisors at Clifton.
Yuma County is offering for sale $500,000

road bonds to be expended by Bd. of
Supervisors at Yuma.
Apache County has voted $125,000 road

bonds, sale in charge of F. W. Nelson,
Co. Attorney, St. Johns.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographically

Lockport, N. Y.—Committee has been
appointed to procure a site for garbage
Incinerator, but have not reported as yet;
will let contract as soon as site is select-
ed. Wm. G. Spalding, City Clk.

Newport, Ky.—City Comrs. considering
construction of garbage crematory, to
cost $20,000.

Madison, Wis.—City contemplating pur-
chase of an incinerator.

San Antonio, Tex.—Contract reported
to have been approved by Council with
the De Carie Co. for erection of an In-
cinerator plant, to cost $11,985.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Dredging—Providence, R. I.—Contract
awarded to P. Sanford Ross, Jersey City,
N. J., for dredging in Providence Har-
bor, at $91,833 (bids opened Mar. 30). .

Dock—Dunkirk, N. Y.—The U. S. War
Dept. has approved plans for proposed
new public dock, and contract will soon
be let. W. H. Shelton, caty Engr.

Dredging—Niagara Falls, N. Y.—Fol-
lowing are the bids for dredging a 14-ft.
channel in Niagara River at Niagara
Falls, opened Apr. 15 at Buffalo, by Cap-
tain L. V. Frazier, Corps Engrs., U. S. A.— (a) 210.000 cu. yds. excav., scow meas.,
fier cu. yd.; (b) totals: H. S. Kerbaugh,
nc, Buffalo, (a) 21 cts., (b) $44,100;
Great Lakes Dredge & Dock Co., Buffalo,
(a) 19% cts., (b) $41,475; Duluth Marine
Contracting Co., Duluth, Minn., (a) 19
cts., (b) $39,900: Arthur E. Breymann,
Toledo, O., (a) 18V4 cts., (b) $38,850 (rec-
ommended for award).

Drainage—Atlantic City, N. J.—City
Comrs. have adopted ordinance provid-
ing for bond issue of $100,000 for under-
ground drainage extension.

Drainage-Wilmington, N. C—M. F. H.
Gouverntur, Secy. New Hanover County
Drainage IJist., writes that it is proposed
to drain 1550 acres of land east of Wil-
mington, 1 mile, all open canals or
ditches. Contract not yet let. Cost,
$22,000. Engineer, J. L. Becton, of
Wilmington.

Hydro Electric Plant—Great Falls,
S. C.—Contract reported awarded by the
Southern Power Co., of Charlotte, N. C,
to -the Hardaway Contr. Co., of Colum-
bus, Ga., for constructing a hydro-elec-
tric plant above Great Falls in connec-
tion with the Catawba Falls group of
plants in southeast section of Chester
City. The plant will generate 30,000 hp.

Dock and Railroad Bonds—Pensacola,
Fla.—Bids desired by City Comrs. until
May 4 for the purchase of $400,000 bonds,
to be used for construction of Municipal
dock and belt line railroad.

Drainage—Darrow, La.—Bids desired un-
til May 4 by Bayou Conway Drainage
Dlst., Darrow, in care of B. J. Vega,
Secy.-Treas., Donaldsonville, for excavat-
ing drainage canals in said district, ap-
proximating 1,000,000 cu. yds. Plans and
specification may be obtained from C. S.
McFarland, 101 Lafayette St., New Or-
leans.

Drainage—Jennings, La.—Contracts
reported awarded by Comrs. of Grand
Marias Subdrainage Dist., for drainage
of a portion of Grand Marias, about
800,000 sq. yds., to the Lake Arthur
Dredging Co., the G. B. Zigler Co. and
the Hudson-Nicholas Dredging Co.; total
cost about $100,000.

Wharf Improvement—New Orleans,
La.—Contract reported awarded by the
Bd. of Comrs., to Douliut & Co., for the
Valence St. landing, at $194,600.

Ditch—Dyersburg, Tenn.—Bids desired
until May 14 by Directors of Reeds Creek
Drainage Dist., for construction of about
15.4 miles of ditches, requiring excavation
of about 660,000 cu. yds. of earth. The
ditches range from a 14-ft. base, VS to 1
side slopes and 7.5-ft. average cut to a
35-ft. base, 1 to 1 side slopes and 9.6-ft.
average cut. Bids for the bonds of the
Dist. will be received at the same time
and place. Work is suitable for floating
dipper dredges. Engineers, Morgan Bug.
Co., Memphis.

Steel Lock Gates—Nashville, Tenn.

—

Contract awarded Apr. 12 for construct-
ing steel gates for Lock B and C, Cum-
berland River, to Penn Bridge Co.,
Beaver Falls, Pa., at $23,540. Next 3
lowest bids: Louisville Bridge & Iron
Co.. 11th & Oldham Sts., Louisville, Ky.,
$24,290; Independent Bridge Co., Beaver
Ave., Pittsburgh, Pa., $25,158; Milwaukee
Bridge Co., 1400 34th St., Milwaukee,
Wis., $25,494.

Drainage—Selmer, Tenn.—C. A. Mor-
phis, of Selmer, J. W. Wood, of Wichie,
and F. M. Patton, Engn"., of Jackson, re-
ported to have been appointed by the Mc-
Nairy County Court as Commissioners for
Big Owl Creek Drainage Dist. in soutli-
eastern section of county. Contract for
system will be let about May 20, and the
work includes construction of a canal 8
ft. wide at bottom and 18 ft. wide at top,
8 ft. deep; 181,500 cu. yd. of earth will be
removed. Abernathy & Abernathy and
H. P. Wood, of Selmer, are attorneys for
petitioners.

Hull for Dredge—Louisville, Ky.—Bids
desired until May 19 by MaJ. J. C. Cakes,
Corps Engrs.. U. S. A., Louisville, for
a steel hull for dredge Noiin River, ad-
vertised in Engineering Record.

Breakwater—Marblehead, O.—Bids de-
sired until May 20 by Capt. E. P. Bertholf,
Comdt. U. S. Coast Guard, Treas. Dept.,
Washington, D. C, for constructing a
rubble rnound breakwater at Marblehead
Coast Guard Station, Marblehead, adver-
tised in Engineering Record.

Ditch—Napoleon, O.—G. E. Rafferty, Co.
Aud., writes that a hearing will be held
Apr. 29 on engineer's report on the Jos.
S. Warren Joint county ditch; it will be 12
miles in length. Engineer, F. A. Daum, of
Napoleon.

Drain—Coldwater, Mich.—Contract re-
ported awarded to Weage & Tyler, of
Coldwater, for constructing drains in
Allegan and B.-vrry Counties, at about
$33,700.

Ditch—Clinton, la.—F. G. Hansen, Co.
Aud.. writes it is proposed to construct
drainage system at a cost of $57,000, but
contract will not be let for several
months.

Dredge—Duluth, Minn,—Bids for a
steel hull 4^4-yd. dipper dredge were
opened Mar. 26 by MaJ. E. D. Peck, Corps
Engrs., U. S. A., and the bid of Hart-
mann Greiling Co., Green Bay, Wis., has
been recommended for acceptance, at
about $104,823.

Flumes—Lewlston, Mont.—Bids desired
until May 10 by Winnett Irrigation Co.
(E. H. Holmboe, Secy.) for metal flumes.

Dike Improvement—Kansas City, Mo.

—

Bids desired as follows by Lieut. Col.
Herbert Deakyne, Corps Engrs., U. S. A.,
Kansas City, Mo., for dike improvement,
on May 20 and May 24. All 4 proposals
advertised in Engineering Record.

Drainage—BIythevllle, Ark.—It Is pro-
posed to establish Drainage Dist. No. 16
and the Keystone Drainage Dist.

Drainage—Pine Bluff, Ark.—Approxi-
mately 15,000 acres are included in a
drainage district known as No. 5, the
petition for which has been granted by
Judge Phllpot. The district lies 3 miles
north of Wabhaseka and drains Into
Dist. No. 3. .Surveys have been made by
White & Humphreys.

Levee—Helena, Ark.—The Cotton Belt
Levee Dlst. (N. R. Offenhelser, Ch. Engr.)
is securing right of way for a 40-ft. levee
through the entire district. Contract will
soon be awarded.

Stone for Jetty—Lone Tree. Wash.

—

Bids desired until Apr. 28 by Lieut.-Col.
J. B. Cavanaugh, Corps Engrs., U. S. A.,
Seattle, to furnish and deliver stone for
Jetty construction at Lone Tree, Gray's
Harbor, Wash.

Wharf—Tacoma, Wash.—It is reported
that plans are being prepared for con-
struction of a municipal wharf; cost about
$105,000.

Drydock Repairs, Etc.—Portland, Ore.

—

Local press reports state that Port of
Portland Comn. is about to let contract
for repairing wings of five pontoons of
the drydock at St. Johns; tanks are to
be placed in both end pontoons, so the
"aprons" can be handled more satisfac-
tory, and planking Is to be cemented and
caulked instead of a double thickness
being used on the wings as first proposed.

Irrigation—lone, Cal.—It is proposed to
organize a district under the "Wright
Act" for the irrigation of 15,000 acres in
Amador County in Jackson and lone
Valleys, and another district in Sacra-
mento County, to Irrigate 35,000 to 40,000
acres in vicinity of Gait. The supply of
these two districts will be by means of a
storage reservoir at Volcano, in Amador
(bounty. The purchase and condemnation
of property in Volcano Basin and con-
struction of a dam 220 ft. high, base 15
ft., crest about 600 ft., will Impound
130,000 acre-ft. of water. The water shed
of Volcano Basin proper is about 75 sq.
miles, the run off from this and the flood
waters of the Mokelumnne River for 4
months of each year will fill the reser-
voir. For further information address
Jas. T. Whittlesey, 602 Claus Spreckles
Bldg., San Francisco., Ch. Engr. of Dist.
Jbhn V. Powers is attorney for the Dist.

Needle Valve Outlets—Phoenix, Ariz.

—

Bids desired May 12 by U. S. Reclamation
Service, 605 Federal Bldg., Los Angeles,
Cal., for furnishing needle valve outlets
for Roosevelt reservoir. Salt Lake Project.

Drain Tunnel—Eureka, Utah.—L . A.
Martin and associates are reported to be
organizing a company, to be known as
the Tintic Tunnel Co., to drive a drain
tunnel from the Goshen Valley to south
end of the Tintic Dist., utilizing the
water that is developed in irrigating land
on the slope near Elberta and Goshen.

Irrigation Work—Payson City, Utah.

—

Bids desired until May 19 by U. S. Recla-
mation Service, Provo., for construction
involving about 30,000 cu. yds. canal ex-
cavation and 3,400 cu. yds. reinforced con-
crete. The work is located near Payson
City on San Pedro, Los Angeles & Salt
Lake R. R. and the Tintic Branch of the
Denver & Rio Grande R. R.

Lock Machinery, etc.—Peterboro, Ont.

—

Bids desired until May 5 by J. W. Pugsley,
Secy., Dept. Railways and Canals, Otta-
wa, to furnish and deliver operating ma-
chines, anchorage fittings, and pivots for
locks and gains for emergency steel stop-
log bridges for the Trent Canal; also fur-
nishing and installing wagon and cyl-
indrical valves for certain locks on the
Trent Canal.

Rockford, 111.—Rockford & Southern Ry.
Co. is to build an electric railway from
Rockford to Rochelle; cost about $800,000.
A. C. Llngelbach & Co., Chicago, will con-
struct the railway. L. Leon de Tlssan-
dier, Rockford, Engr.

Muscatine, la.—Plans are being pre-
pared for electric railway to be con-
structed from Muscatine to West Liberty
via Iowa City. A. D. Bowen, Muscatine,
and Wm. Musser said to be Interested.

Waterloo, la.—The Waterloo, Cedar
Rapids & Northern Ry. Co., will expend
about $300,000 for equipment for power
plant at Waterloo.

ELECTRIC RAILWAYS.
Items Arranged Geographically

New York, N. Y.—Contract has been
awarded by Public Service Comn. for the
First Dist. for construction of Sect. No. 4

of Routes Nos. 4 and 36 to the Litchfield

Constr. Co., 23 Flatbush Ave., Brooklyn, at
$1,937,509 (bids opened Apr. 9). This
section is a part of the Broadway subway
in Manhattan, to be operated by the New
York Municipal Railway Corp. (B. R. T.),

and lies in 7th Ave. between 51st and B9th
Sts. It will be a 4-track structure. For
unit prices see Engineering Record of

Apr. 17.

Brooklyn, N. Y.—Contract for build-
ing first section of the elevated railroad

on Jamaica Ave. through Richmond Hill,

from Crescent Ave. to Myrtle Ave., a por-
tion of the Dual Rapid Transit system,
awarded by New York Municipal Ry.
Corp. to Post & McCord, of New York,
at $750,000.

, „ ^„ „ .

The Chief Engineer of the Public Service
Comn. for the First Dist., 154 Nassau St.,

New York, has been authorized to receive

bids for reconstruction of station platform
edges in 4th Avenue subway, Brooklyn, so

as to provide for operation of new steel

cars purchased by New York Municipal
Ry. Corp. These cars are wider than the

old subway cars, and a certain amount of
reconstruction in platforms is necessary.
Bids were opened by Public Service

Comn., 154 Nassau St., New York. Apr.
20, for construction of Sect. 2 of Route 12,

Eastern Parkway subway in Brooklyn, to

be operated by Interborough Rapid Tran-
sit Co., and in all 19 bids were received:
Following are the 4 lowest bids: Inter-
Continental Constr. Co., 26 Cortlandt St.,

$2 734,000; Newman & Carey, $2,812,000;

Bayley-Hitkins, $2,823,000; Chas. Cooper,
$2,854000. The Eastern Parkway subway
is an extension of existing subway, and
runs from Its terminus at Atlantic and
Flatbush Aves., Brooklyn, out Flatbush
Ave. to Eastern Parkway and out Eastern
Parkway to Buffalo Ave. as a 4-track line,

with a 3-track elevated extension from
that point out to E. 98th St. and Livonia
Ave. to New Lots Ave., and 2-track sub-
way branch down Nostrand Ave. to Flat-
bush Ave.

Canal Dover, O.—Dover, Millersburg &
Western Ry. Co., incorporated to con-
struct an Interurban railroad between
Canal Dover and Millersburg. Capital
$10,000. T. F. Phillips, G. T. Pryor among
incorporators.

Toledo, O.—G. T. Wiswell, Chicago, 111.,

and associates, are considering plans to
construct an electric railway to connect
Toledo and Columbus.

RAILROADS.
Items Arranged Geographically

New York, N. Y.—The Lehigh Valley
R.R. Co. (E. B. Ashby, Ch. Engr., New
York) will soon award contracts for im-
provements, to cost about $1,000,000.

Rossvllle, Ga»—The Central of Georgia
Railroad Co. (C. K. Lawrence, Ch. Engr.,
Savannah) reported to be considering con-
struction of an extension from Rossvllle
to Alton Park.

Pensacola, Fla.—See "Hydraulic Con-
struction and River Improvements."

McRoberts, Ky.—The Louisville &. Nash-
ville Railroad Co. (W. H. Courtney, Ch.
Engr., Louisville), is reported to be mak-
ing preparations to construct a 23-mile
road from McRoberts, present terminus
-of the road, down Elkhorn Creek to Ellc-
horn City.

Sclotovllle, O.—Contracts for con-
struction of extension of C. & O. Railroad
into Ohio from Sciotoville to a point near
Waverly reported awarded as follows:
Rinehart & Dennis, Charlottesville, Va.,
7 miles; Winston & Co., of Richmond and
New York, 10 miles; Robt. Grace & Co.,
Pittsburgh, Pa., 6 miles; W. W. Boxley
& Co., Roanoke, Va., 3 miles; entire
distance is about 28 miles.

Youngstown, O,—City Council reported
to be considering issue of $800,000 bonds
for elimination of grade crossings.

Montana, Ark.—The Montana Railroad
Co., reported incorporated with a capital
of $7,000 to build a short line from Mon-
tana, Johnson County, to coal mines of
Johnson-King Mining Co. Directors, E. H.
Johnson, Lee King, L. H. James, and
others.

Galveston, Tex.—Press reports state
that the Santa Fe Ry. (F. Merritt, Ch.
Engr., Galveston), will spend about $300,-
000 in improvements in Texas, including
$198,000 or track improvements and about
$60,000 for new depots at Beaumont,
Goldthwaite and Santa Ana.

San Antonio, Tex.—The Missouri,
Kansas & Texas Ry. Co. (W. A. Webb,
Gen. Mgr., Dallas), reported to be con-
sidering laying heavier steel on the San
Antonio and Greenville division- it Is also
proposed to spend about $1,500,000 for
new rolling stock and for reballasting.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Concord, N. H.—Senate has passed a
bill appropriating $164,000 for New Hamp-
shire College.

Greenfield, Mass.—Contract for erect-
ing U. S. Post Office reported awarded to
Westchester Eng. Co., White Plains, N.
Y., at about $62,000.

Lowell, Mass.—Fredk. W. Stiokney and
Harry Prescott Graves, of L,owell, have
been commissioned by Municipal (Council
to prepare plans for reconstructing the
upper part of the Memorial Building as
a public ball.

Worcester, Mass.—Contract for erect-
ing alumni gymnasium at Worcester Poly-
technic Inst, awarded to Central Bldg. Co.,
Worcester, at about $100,000. Hewitt &
Brown, Minneapolis, Archts.
Bids desired until May 3 by Geo. C.

Halcott. Supt. BIdgs., to erect an addi-
tion to the North High School. Estimated
cost, $190,000. John T. Simpson, Archt.,
Newark, N. J.

Newport, R. I.—Following are three
bids opened Apr. 10 by Bureau of Yards
and Docks, Washington, for roofing,
metal work, etc.. for new building at
Naval Torpedo Station, Newport: W. G.
Cornell Co.. Washington, D. C, $29,999:
Newport Contr. & Eng. Co., Newport
News, Va., $32,204; Darling Slade Constr.
Co., Newport, R. I., $40,954.

Buffalo, N. Y.—State Prison Comn.,
Albany, has approved the plans for the
outside cell Jail, and contracts awarded
include masonry to C. H. Everitt, White
Bldg., at $57,595, and steel cells to Van
Dorn Iron Wks., Cleveland, O., at $40,627.

It is reported that bids will be asked
about May 5 for the construction of the
tuberculosis hospital. Address City Hos-
pital Comn.
Reported bids for $600,000 West Farm

Hospital bonds are to be received In May.
Address Comptroller.

ifltems marked thus give the names of parties awarded contracts.
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White PlaiR*. N. v.—Ptana tor addi-
tion to the court bouaa ar« to be pr«-
pu«d by Bcnj W. Morrta. 101 Park Ave..
New Tork; coat ll.OM.OM.

Abaaeon, N. J.—Cltisena voted in favor
of a IM.OM bond iaaue for school.

Atlantic City, N. J.—Bd. School EaU-
matca haa approved tlM.OOO for conatruct-
tns an addition to the Brighton Ave.
S^ooL
Glen Rock. N. J.—Bids desired until

Apr. 28 by Bd. Kdxtc for erectlnc a
achooL J. Oocar Bunco. Archt., Ridge-
wood: John H. Van Blarcom. Dlst. Clk.

*PlainllaM. N. J.—Contract for erectingC S. Poat Ofllce awarded to Chas. Gllidn.
Philadelphia. Pa., at t84.S3«.

Hofneatead, Pa.—Bids desired until May
II by John EI. Luth. Town Cllt. or Secy.
Bd. Comra. MlflUn Township. Homestead,
R. F. D. No. 1. to arect a municipal bulld-
Ins at E>isene Ave. and Main St., indud-
Ins heating aystem and electric wiring.
plumbing and sewering. A. O. Wicker-
ham. Archt.. &17 McClure St.

'A^ohnsonburg, Pa.—Contract for erect-
ing school awarded as follows: General
contract to Hyde Murphy Co.. RJdgway,
at t44.S4S. plumbing, Larson Bros., John-
sonburg. at tZ.SSO: heating, Columbus
Htg. ft VenUlaUng Co.. *S,000.

PMUdalphIa, Pa.—Reported plans will
be ready about May for the 2-8tor>' bricl<

aad atone (0 x 1(0 ft. 10-room school to
be eractcd at CreaccntviUe for the Phila-
delphia Bd. Educ
'APtttaburgh, Pa.—Contract for erecting

the buildings for the Bureau of Mines
awarded to Geo. H. Willis A Co., New
Tork, N. T., at $217,540.
Plana for building for insane for Di-

rector* of the Poor of Allegheny County
are to be prepared by McMaatera ft

Cnmka. Pittaburgh: also for 3 cottages:
tbe cost to be }100,000.
BL Trus. of Carnegie InsL of Tech-

DOkwy intenda erecting 2 dormitories
costing |7S,0Oe.
Bids desired until May 21 by Capt. Har-

old C. Flake, Corps E:ngr8., U. S. A..
Pittaburgh, for building 2 lockkeeper's
hooaes at Dam. No. 1, Uonongahela
River, advertised In Engineering Record.

Towanda, Pa.—LAter official reports
state bids will be opened May 3 by School
Bd. fW. T. Matchett, Secy.), to erect a
fireproof high school, including ventilating
and heating, plumbing and gas piping and
electric work. Pierce ft Bickford, Arcbts.,
Lak» St., Ebnlra, N. T.

Towanda. Pa.—Bids reported desired
until Apr. 22 by J. A. Wilt. Pres. Bd.
Educ., to erect a 2-story and basement.
14< z M ft. high school. Probable cost.
|M,MO. Pierce ft Bickford. Archts., 118-
M Lake St.. Elmlra, N. T.

AWarran, Pa.—Later reports state that
contract for erecting the Warren Mem-
orial Library baa been awarded to Henry
Schenke Co., of Erie. Warren ft Wet-
more, of New Tork. N. T., ArchU.

Waatiinflton, D. C.—Lowest bid opened
Apr. IS by Comra. D. C for erecting a
If-room school. No. ITS, at Warder St..

•Qbailttod by Tbos. H. Melton Co., of
WaiMncton. at tlU,0O0. S. Ashford.
Mnnicipal Archt.

rt. Deflanca, Vs.—Bids desired until
May i at office of T. J. Collins ft Son,
Archts.. Btsonton. to erect a S-story bar-
racks building and a meas hall and
kitchen building for Augusta Military
Academ y at Ft. Defiance.

ACbarlotta. N. Cj—Contract for erect-
ing Mercy General Hospital at E. Sth St.

and Monroe Rd. has been awarded to
Base ft Bcaman. of Goldsboro, at t3C,600:
beating and plumbing to T. C. Toomey
ft Co.

iixabetli CHy, N. C—Bids desired until
May a by County Comrs. (J. G. Fearing,
Chmn. ), for repair and Improvement of
County Jaa Harvey Abrames, Archt.,
Arcade Btdg., Norfolk, Va.

Grasovllls, S. C.—AH architects desiring
to compete for plans for $00,000 court
booae can communicate with D. B. Traz-
lar, Chmn. Court House Com.
Bida desired until May 10 by W. H.

WmUUDOn, Co. Superv., for 3100,000
bonds, MO.OOO to be used for erecting or
repairing courthouse and 330.000 for
erecting or repairing Mil-

Augusta, Oa.—Citizens voted 340,000
school and 340,000 auditorium bonds.

Cadartown, Oa.— Bids desired until

May 1 for 360.000 school bonds. J. C.
Walker, City Clk.

Waynesboro. Os.—O. Lloyd Preacher, of
Augusta, la architect for the proposed
schooL

Eau Gallle, Fla.—Bids desired until

May 14 at office of E. E. Macy, Bupt.
County Public Schools. Eau Gallle. to

erect high school at Titus and grade
school at MIms.

Laice Helen, FIs.—Bids desired until

May 10 Ijy County Bd. Pob. Instruction,

DeLand (C. R. M. Sheppard. Secy.), for

erecting a school at Lake Helen. Mark
ft Sheftall, Archta., Clark Bldg.. Jack-
onville.

Tampa, Fla.—Bids reported desired

until May 10 by County School Bd. for

erecting the Madison St. School, costing

340.000. Bonfoey ft Elliott, Archts.,

Tampa.

IMeh/llle, La.—Bd. Aldermen has adopted
the plans of H. A. Gray for the new jail.

^Memphis, Tenn.—Contract for erect-

ing the Prescott School awarded to D. U.
Thomaa ft Son at 363,397.

Akron, O.—Directors of Municipal Univ.

have decided to erect a library costing

330,000. Julius Boenlsch, at the Univ.,

ig to prepare plans.

Brookvllle, O.—Bids desired until May
1 by Bd. Educ. (G. M. Grau, Slk.), for

furnishing material and erecting a high
school. F. J. Hughes & Co.. Archts.,

U. B. Bldg. Annex, Dayton.

Canton, O.—The Bd. Educ. (W. C.

Lane. Clk.) has decided to erect 4 new
ward schools, at cost of 3200.000.

The Bd. of Educ. will receive bids In

the near future for a 3400,000 high school,

the contract for excavation of which has
been awarded to the Downs Constr. Co..

Canton, at 328,000.

Cincinnati, O,—Plans are to be prepared
by Saml. Hannaford & Sons, Hulbert Blk.,

for a 2-story club house to be erected by
the Park Dept. on Deer Creek commons.

Cleveland, O.—Bids desired until Apr.
28 by A. R. Callow, Comr. Purchases and
Supplies, to erect a pavilion in Rocke-
feller Park. Bids desired on Masonry
work, including steel and iron work, etc.,

cari>entry, eta; marble and tile work:
roofing and sheet metal work; plumbing;
heating: electric wiring.

Bids reported desired until May 10 by
Clerk Bd. Educ. for construction and
alteration work at Dunham, Sibley and St.

Clair schools. Frank G. Hogan, Dlr.

Schools.

Columbus, O.—Bids desired until May 4

by Director Pub. Service (Paul B. Kemp-
er, Clk.) to erect a 1-story and basement
brick, concrete and timber recreation
building in Glenwood Park. J. A. Jones,
Archt.. Dispatch Annex Bldg.

Plans reported prepared by Prof. J. N.
Bradford. Univ. Archt.. for 2 buildings
to be erected at the Ohio State Univ.,
one a domestic science building costing
3150,000 and the other a shop building
costing 3120,000.

Corning, O.—Bids desired until Apr. 26

by Bd. Educ. (Oeo. C. Allen. Clk.) for
erecting a school. Marriott, Allen & Hall,
Archts., Columbus.

Leesburg, O.—Howard & Merriam. Co-
lumbus, preparing plans for 345,000 high
school.

Msrlon, O.—Reported bids desired Apr.
26 by Bd. Educ. for 3165,000 school bonds.

Mt Vernon, O.—Anderson & Tremalne,
of Mt. Vernon, have been engaged by Bd.
E>luc. to prepare plans for the school to
be erected in the west end of the city.

North Center, O.—North Township Bd.
Educ. is reported considering erecting a
high school costing $25,000.

Oxford, O.—Two hundred thousand dol-
lars has been given to Miami Univ. with
which to erect a dormitory as a memorial
to Dr. Geo. Campbell Ogden.

Salem, O,—^Plans prepared for high
school to be erected here. Address Bd.
EMuc.

Toledo, O.—Bids desired until May 17
by Clerk Bd. Educ. to furnish material
and erect the Walbridge School. Wal-
bridge Ave. Edw. M. Gee, Archt., Bd.
Educ.

Warren, O.—Bids reported desired until
Apr. 28 by C. C. & A. L. Thayer, Archts.,
Mercantile Bldg., New Castle, Pa., to
erect a 3-Btory and basement. 40 x 80 ft.,

addition to Warren General Hospital.
Probable cost, 330,000.

Woodsfleld, O.—Plans for 350,000 high
school being prepared by Howard &
Merriam, of Columbus.

Elkhart, Ind.—Bids reported desired
until May 1 by Albert R. Beardsley, City
Clk.. to erect a 2-story and basement
fireproof city hall. E. Hill Tumock.
Archt., Elkhart.

Ft, Wayne, Ind.—Bids desired until
May :! by I^fonard .Stolte, Trus. Washing-
ton School Township, at office of MahurIn
ft Mahurin, Archts., Ft. Wayne, for erect-
ing a school In Dlst. No. 5, including
plumbing, heating, etc.

Oravsvllle, Ind,—Bids reported desired
until May 4 by Trustees of Turman Town-
ship, at Sullivan (H. H Arnett, Trus.)
for erecting a grade and high school at
GraynvlUe.

^Lafayette, Ind.—Contract for erecting
Wetft Side high school awarded to A. E.
Kemmer, l^afayette, at 327,890.

New Albany, Ind.—A school costing
340.000 is to be erected at Elkln Ave. and
Sliver St.

Detroit. Mich.—Reported bids about to
be asked by Dept. Pub. Wka. for erecting
municipal courts building, plans for which
have been completed by Smith. Hlnchman
ft Orylls, Detroit: cost $600,000.

Graylings, Mich,—Bids reported desired

until Apr! 28 by Bd. Educ. for erecting

a high school; also ventilating and heat-

ing same. Jens C. Petersen, Archt.,

State Bank Bldg., Traverse City.

Sandusky, Mich.—Citizens of the county

voted $80,000 bonds for new court house.

Address Co. Auditor, Sandusky.

'^Dlxon, III.—Contra,ct for erecting

county home on the county farm awarded
to W. J. McAlpine, at $47,250.

Chicago, III.—See "Miscellaneous."

La Salle, III.—Bids desired until May
26 by Jas. A. Wetmore, Acting Superv.

Archts., Washington, D. C, for construc-

tion, complete (including mechanical
equipment, lighting fixtures and ap-

proaches), of the U. S. Post Office at La
Salle.

WInnetka, III.—Bids reported desired

unUl April 26 by Perkind. Fellows &
Hamilton, Archts., 6 N. Clark St., Chi-

cago, to erect a school, 1-story, 125^0 x
100 ft.. Irregular, for Bd. Educ, WIn-
netka.

Ft. Atkinson, Wis.—Bids reported de-

sired until Apr. 30 by Paul C. Burchard,
Secy. Bldg. Com., Library Bd., to erect a
library building. Separate bids on heat-

ing, plumbing and electric work. Claude
& Starck, Archts., 8 S. Carroll St., Madi-
son.

Madison, Wis.—An armory costing

$250,000 is to be erected on Camp Randall.

T G. Wrightson, Prof, of Military Sci-

ence at Univ. of Wisconsin, may be able

to give furtlier information.

Ames, la.—Lowest bid opened for erect-

ing city hall and fire station was sub-
mitted by J. E. Tusant & Co., of, Des
Moines, at about $32,000.

Council Bluffs, la.—Bids reported de-
sired until May 4 by Bd. Dirs., Inde-
pendent School Dist., to erect an addition
to 8th St. School, 8th St. and Ave. F.

F. E. Fox, Archt., 45 Baldwin Blk.

IMagnolla, la.—Bids reported desired
until Apr. 28 by J. H. Craddock, Archt.,
Continental Bank Bldg., Omaha, Neb., to

erect a 2-story and basement. 61 x 82 ft.,

school for Bd. Educ. Probable cost,

$27,000.

-^Scranton, la.—Contract awarded by
Bd. Educ. (D. J. Dunning, Secy.), Apr.
12 for erecting a 2-story and basement,
64 X 128 ft. grade and high school, to J.

M. Evan Contr. Co., Mexico, Mo., at $30,-

990; plumbing and heating to Western
Htg. & Plumbing Co., Omaha, Neb., at
$4,774. Trunk & Gordon, Archts., Don-
nell Court Bldg., St. Joseph, Mo.

Vinton, la.—The County Home build-
ings were recently destroyed by fire; will

be rebuilt at a cost of $30,000. Address
County Auditor, Vinton.

Breckenridge, Minn.—City Clerk writes
it is proposed to erect city hall and jail,

to cost $25,000.

Columbia Heights, Minn.—Bids desired
until May 1 by Bd. Educ. Dlst. 65 (Mrs.
Mary Covyeow, Clk.) to erect a school
at 4th St. near 42d Ave. N. E.; also sep-
arate bids for Installing ventilating, heat-
ing and plumbing. Kirby T. Snyder,
Archt., Plymouth Bldg., Minneanolis.

Fertile, Minn.—Lowest bid opened re-
cently for erecting the school was sub-
mitted by Frank Johnson & Co., Duluth,
at $26,246.

Hibbing, Minn.—Reported bids desired
by Co. Comrs. for. erecting a court house
to cost $100,000. Holstead & Sullivan,
Arctits., Duluth.

A^Lamberton, Minn.—Contract awarded
Apr. 5 by Bd. Educ, Dlst. No. 31 (Al-
bert H. Emerson, Clk.), for erecting
school, including ventilation, heating and
plumbing, to Madsen Bros., Plymouth
Bldg., Minneapolis. Kirby T. Snyder,
Archt., 643 Plymouth Bldg., Minneapolis.

Minneapolis, Minn,—Two lowest bids
opened Apr. 13 by Bd. Educ. (H. N.
Lelghton, Chmn.), for erecting a grade
school in .Tohnson School Dist.: Nord Co.,
Minneapolis, $21,901; Johnson Constr. Co.,
Minneapolis, $21,668. Stebblns & Haxby,
Archts.; Rose & Harris. Engrs.

Pelican Rapids. Mlnn.^Bids desired
until Apr. 29 by School Bd. (J. P. Wal-
lace, Secy.) to erect ;• high school. C.
Howard Parson, Archt., Minneapolis.

St. Paul, Minn.—Council has passed on
flrst reading ordinance authorizing erec-
tion of a school in district bounded by
Wheelock Parkway. Como Ave. and Dale
St., and appropriating $55,000 for the
same.

Wichita, Kan.—Bids desired until May
3 by Bd. Educ. (J. Leland, Clk.) to erect
Wenster Grade School. Crowell & Van
Metr, Archt., Murdoek Bldg.

Omaha, Neb.—Plans will be ready about
May 15 or June 1 for erecting a hospital
at 25th and Douglas Aves., 4-story, 65x
105 ft., common and pressed brick. Jas.
Allan, Archt., Brandels "Theater Bldg.,
Omaha.

Page, Neb.—Bids reported desired un-
til May 4 by Bd. Educ. for erecting a 2-
story brick school. John C. Woodward,
Archt., Council Bluffs, la.

Mllbank, S. D.—The County Surveyor
writes that contract was recently let to

C. E. Bell, Archt., Security Bank Bldg.,
Minneapolis, Minn., to prepare plans for

the proposed court housej it will be 3
stories, 65 x 110 ft., of Bedford limestone;
alternate bids to be received, to use as
much native granite as possible. Plana
will be ready for bids early In June. Ap-
propriation $75,000.

Sioux Falls, S. D.—Bids desired until
May 17 by Bd. Educ. (W. B. Fuller, Clk.)
to furnish material and erect the Lin-
coln Grammar School .\nnex. Patton,
Holmes & Flinn, Archts., 8 S. Dearborn
St., Chicago, 111.

Billings, Mont.—Bids reported desired
until May 6 by Dedrick & Piper, Archts.,
to erect a 2-story and basement, 40 x 85
ft., school for School Dlst. No. 2. Prob-
able cost $25,000.

Butte, Mont.—Plans being prepared for
an addition to the high school, cost $100,-
000.

Havre, Mont. — Court house bonds
amounting to $125,000 have been sold.
Bids for construction, it is reported, will
be asked about May 1. Address Co.
(bomrs.

Miles City, Mont.—Bids reported de-
sired until May 11 by School Dist. No.
1 (J. B. Collins, Clk.) tor $60,000 school
bonds.
ChilMcothe, Mo.—Bids desired until

June 3 by Jas. A. Wetmore, Acting Su-
perv. Archt., Washington, D. C, for con-
struction, complete (including mechanical
equipment and approaches), of the U. S.
Post Office and Court House at ChlUl-
cothe.

Kansas City, Mo.—Bids desired until
April 30 by Bd. Dirs. School Dist. of Kan-
sas City, for an addition to Ashland
School. 24th St. and Elmwood Ave. CHias.

A. Smith, Archt., Finance Bldg.

Gatesvllle, Tex.—Reported bids desired
May 3 by Bd. Trus.. State Juvenile
Training School (David R. Hail, Pres.),
for remodeling and flreproofing a 3-story
dormitory at the school. Roy E. Lane,
Archt., Waco.

Mt. Vernor, Wash.—Stephen & Stephen,
New York Blk., Seattle, are architects for
the 3-story reinforced concrete and terra
cotta high school, to cost $60,000. Q. B.
Grace, Clk. Bd.

Seattle, Wash.—Bids reported desired
until May 7 by Port of Seattle Comn.
(C. E. Remsberg, Secy.), Central Bldg.,

to erect a 4-story warehouse and wharf
at foot of Marion St. Probable cost
$50,000.

Portland, Ore.—Lowest bid opened for
erecting the Kennedy School was from
M. Clancy, at $26,432.

Ottawa, Ont.—The erection of a central
fire hall contemplated at a cost of $100,-

000. J. Graham, Fire Chief.

Toronto, Ont.—Bids desired until Apr.
30 by W. C. Wilkinson, Secy.-Treas., Bd.
Educ, to erect an administration build-

ing on College St. ,^ „
Bids desired until Apr. 29 by H. F.

McNaughten, Secy., Pub. Wks. Dept., for

erection of entrance lodge, stable and
garage, excepting, heating, lighting and
plumbing; also landscape gardening and
concrete walks required on grounds of
new Government House, Rosedale, To-
ronto.

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston, Mass.—Hoffman Co., Philadel-
phia, Pa., are architects for the steel,

brick, concrete and terra cotta theatre

to be erected for the Orpheura Theatre
Co. to cost $500,000.

Plans being prepared by J. Clinton
Warren, 294 Washington St., for a 10-

story brick mercantile building to be
erected on Channery St. tor Geo. W.
Harvey. „ , ,.
•Contract for erecting 7-story Fred. H.

Seavey Seminary Settlement building
awarded by Directors of the Morgan
Memorial to Wjilter A. Wentworth Co.,

Exchange PI.; cost about $100,000. Ftank
A. Bourne, Archt., 70 Kilby St.

•Palmer, Mass.—Flynt Bldg. Co.. Pal-
mer, secured the contract for erecting 2-

story brick building, 70 x 87 ft., for A.

W. Holbrook.

•Springfield, Mass.—Reported contract
for erecting 4 story building for J. D.
Cokkinias. 69 Patton St., awarded to

Edw. Radding.

Worcester, Mass.—Barnard Press will

erect a 4-storv brick building on Pleasant
St., to cost $40,000.

Valley Falls, R. I.—Plans being pre-
pared by John F. O'Malley, Providence,
for a 3-stojy brick stone and steel office

and theater building, which Jos. E.

Shea will erect.

Brooklyn, N. Y.—Plans filed for 1-story
brick warehouse to be erected at Ft.

Greene PI. and Atlantic Ave., for Armour
Co., Chicago. 111.; cost $60,000. Gorman &
Sihwartz, Archts., 367 Fulton St.

•Contract for erecting 3-story tenement
at Bond and Wyckoft Sts. for Mrs. C.
Zabriskie awarded to W. L. Crowe Constr.
Co., 103 Park Ave., New York: cost about
$50,000. Beverly S. King, Archt., 103

Park Ave., New York.

kltenu marked thus give the names of parties awarded contracts.
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Dolgeville, N. Y.—Reported W. H.
Faville, will erect a club and theater
building costing $50,000.

Long Island City, L. I., N. Y.—Bank of
Long Island intends erecting a 1-story
banking building on the Queens Boro.
Bridge Plaza, costing $50,000.
Plans prepared for a 9-story fireproof

steel and concrete 430x70 ft. market, to
be erected by Long Island R. R. (J. R.
Savage, Ch. Engr., Jamaica), at Hunters
Point Ave., 4th, Hayward and Olive Sts.,

and is to cost $600,000.
EMw. Hahn, Long Island City, has pre-

pared plans for a theatre to be erected
at Steinway and Jamaica Aves., for the
Reliable Bldg. Co., to be 5 story brick and
reinforced concrete and flreproof.

*New York, N. Y.—Contracts for con-
crete piles for foundations for following
buildings have been awarded to Raymond
Concrete Pile Co., 140 Cedar St., New
York: Factory for Atlantic Can Co., Bos-
ton and Chester St., Baltimore, Md.

;

warehouse for Logan Gregg Hardware
Co., Pittsburgh, Pa.; addition to Shars-
wood Public School, Philadelphia, Pa.;
coal pockets for Morganthaler Bros.,
Philadelphia; warehouse and other build-
ings for Standard Oil Co., Cortland St.,

Chicago. 111.; pattern storage warehouse
for Westinghouse Electric & Mfg. Co.,
Cleveland, O.

Trus, of Astor Estate have been author-
ized to erect a public market on Bway.,
94th to 95th Sts., to cost $200,000. includ-
ing equipment.
^Contract awarded to John MacAdam

& Co., 29 E. 34th St., for erecting a 2-

Btory brick garage on Prospect Ave. for
Prospect Garage Co.; cost $50,000. Benj.
W. Levitan, Archt., 20 W. 31st St.
Plans being prepared by Schwartz &

Gross, 347 5th Ave., for a 12-story gran-
ite, limestone and terra cotta flreproof
store and loft building to be erected at
80th St. and Bway. for Moses Crystal,
87 E. 28th St.
Plans being prepared by Emery Roth,

405 Lexington Ave., for a 13-story brick
and limestone apartment house to be
erected at West End Ave. and 89th St.
for 601 West End Ave. Co.
Plans being prepared by Harold L.

Young and Steward Wagner, 1204 Bway.,
for 6-Btory brick, granite and terra cotta
apartment house to be erected at River-
side Drive and 161st St. for Melvin Constr.
Co., Inc., 189 Bway.; cost, including site,

about $1,000,000.
Plans completed for following buildings:

By Sommerfeld & Steckler, 31 Union Sq.,
for 5-story apartment house to be erected
at Vermilyea and Academy Sts., cost
$50,000; Saml. Katz, 1 Madison Ave., 6-

atory apartment house to be erected at
Bway. and 218th St. for Robt. E. Simons,
80 B. 42d St., cost $45,000; Goldner &
Goldberg, 891 E. 149th St., three 5-story
apartment houses at Haven Ave. and
178th St. for Nevan Constr. Co., cost
$196,000; Gronenberg & Leuchtag, 303 5th
Ave., for 5-story apartment house to be
erected at Vermilyea Ave. and 211th St.
for Morris Solomon, 728 Driggs Ave.,
Brooklyn, cost $45,000; Sass & Spring-
steen, 32 Union Sq., for 5-story apart-
Haven Constr. Co., cost $50,000; Geo. &
Edw. Blum, 505 5th Ave., for 5-story
apartment at Vermilyea Ave. and Acad-
emy St., for Bendheim Constr. Co., cost
$75,000.
Plans have been filed for the following

buildings; 12-story fireproof apartment
house at 83d St. and West End Ave. for
West End 83 Corporation, cost $135,000,
Schwartz & Gross, Archts., 347 5th Ave.;
two 6-story brick tenements at 510 W.
150th St. tor Maple Constr. Co., cost
$100,000, Gronenberg & Leuchtag, Archts.
303 5th Ave.; two 6-8tory apartment
houses at 161st St. and Ft. Washington
Ave. for Hudson View Constr. Co., cost
$300,000, Young & Wagner, Archts., 1204
Bway.; 5-story brick residence at Park
Ave. and 70th St. for Chas. M. Clark, cost
$60,000, McKenzie, Voorhees & Gmelin.
Archts., 1123 Bway.; 13-story flreproof
hotel at 71st St. and Central Park West
for Edw. W. Browning, cost $90,000, Robt.
T. Lyons, Archt., 110 W. 40th St.; 12-
ory fireproof stores and office building

.t Madison Ave. and 40th St. for Lillia
abbitt Hyde, cost $285,000, F. E. Town-
ind, Archt., 103 Park Ave.; 5-story brick
;ore and tenement at 215th St. and
Iway. for Haven Constr. Co., cost $50,000,

_ ass & Springsteen, Archts., 32 Union
Sq. ; 5-story brick store and tenement at
215th St. and 10th Ave. for Haven Constr.
Co., cost $50,000. Sass & Springsteen, 32
Union Sq., Archts.; five 6-story brick
tenements at Fox St. and Avenue St.
John for Bernhard Mayer, cost $200,000,
Chas. B. Meyers, 1 Union Sq., Archt.; two
5-story brlcic tenements at Home St. and
Longfellow Ave. for Durbar Realty Co.,
cost $110,000, Gronenberg & Leuchtag.
Archts., 303 5th Ave.; 5-story brick tene-
ment at University Ave. and 176th St.
for Varsity Constr. Co., cost $45,000, And.
J. Thomas, Archt., 2526 WebSter Ave.;
S-8torv brick tenement at Washington
Ave. and 169th St. for RosefT Realty Cor-
poration, cost $40,000, Gronenberg &
Leuchtag, Archts., 303 5th Ave.; two 5-
story brick tenements at Hoe Ave. and
Aldus St. for Turek Realty Co., cost
$70,000. Saml. Katz, Archt.. 1 Madison
ATe. ; 5-8tory brick tenement at Vyse
Ave. and 177th St. for Jacob Ruppert
Realty Co., cost $50,000; two 5-story brick
tenements at Bryant and Aldus Aves.
for KImona Realty Co.. cost $70,000,
Kreymborg Architectural Co., 1029 E.
163d St., Archts.

Niagara Falls, N. Y.—Epiphany Parish
intenas erecting a $30,000 edifice. C. R.
Phelps, Archt.. Gluck Bldg.

Woodslde, L. I., N. Y.—Plans com-
pleted by Walter R. Blair, 381 5th Ave.,
New York, for a 1-story brick and steel
tennis court building to be erected at
Packard St. and Queens Boule. for Pas-
time Tennis Co., 165 Bway., New York;
cost about $50,000.

•Atlantic City, N. J.—Contract for
steel, about 275 tons, reported awarded to
Eastern Steel Co., Pottsville, Pa., for work
in connection with 7-story brick, stone
and concrete addition to Hotel Strand.
Bids on other parts of the work will be
asked soon. Lloyd Titus. Archt.

Rutherford, N. J.—C. F. Hammond re-
ported interested in theatre to be erected
on Ames and Park Aves., and is to cost
$50,000.

Dickson City, Pa.—Plans for St. Thomas
Church, to cost $25,000, have been accepted
by trustees.

Erie, Pa.—Loyal Order of Moose report-
ed to be taking steps to erect a lodge
building at 7th and French Sts.; cost
$50,000.

Philadelphia, Pa.—Plans and specifica-
tions completed by Peuckert & Wunder,
310 Chestnut St.. for 4-story and base-
ment brick, limestone and terra cotta
apartment house to be erected at 46th
and Spruce Sts. for Harrison N. Diesel.
Cost $40,000.

Pittsburgh, Pa.—Contract for erecting
warehouse at 17th and Butler Sts. for
P. H. Butler Co., awarded to Geo. Hogg
Co., Keystone Bldg., at about $75,000.
Contract tor excavating site for Frick

Arcade building to be erected at 5th Ave.
and Grant St. has been awarded to Booth
& Flinn, of Pittsburgh, and for the struc-
tural steel to the American Bridge Co.
F. J. Osterling. Archt.

First United Presbyterian Church,
Union Ave. and Erie St., Northside, in-
tends erecting a Community House cost-
ing $300,000. Rev. John Alvin Orr., Pas-
tor.
Central Christian Church intends erect-

ing a $35,000 church.

Primes, Pa.—Contract for erecting 2-

story reinforced concrete, brick and terra
cotta laboratory for Prisom Chemical
Co. awarded by Peuckert & Wunder,
Archts. and Engrs.. Philadelphia, to Philip
Haibach Contr. Co., Philadelphia. Cost
about $35,000.

Wllkes-Barre, Pa.—Bids reported del
sired until Apr. 30 by Fulter & Butler,
Archts, Uniontown, to erect a 1 and 2-
story, 160 x 97 ft., church, parsonage and
parish house.

Washington, D. C.—Reported bids about
to be asked for erecting a 7-story brick,
terra cotla and steel apartment house for
Jas. O'Donnell. 9th and F Sts., to cost
$250,000. B. Stanley Simmons, Archt.,
1340 New York Ave.. N. W.
Matewan, W. Va.—Reported plans pre-

pared by Pedigo & Garry, Bluefield, tor a
hotel which R. W. Buskjrk of Matewan
intends erecting in town of Buskirk, Ky.,
to be 3-story brick flreproof and costing
$150,000.

Charleston, S. C.—Plans to be pre-
pared by Louis Asbury for a church for
the Methodists, to cpst $25,000.

Monroe, La.—The Bldg. Com. of the Ma-
sonic Lodge has been authorized to take
steps to erect a $30,000 lodge building.

Jackson, Miss.—John Livelar. of Can-
ton, will erect on West Capitol St. a
2-story brick building costing $40,000.

Clarksvllle, Tenn.—Reported plans be-
ing prepared by Jos. W. Holman. Nash-
ville, for a theatre which the Crescent
Amusement Co. of Nashville intends
erecting here, at a cost of $32,000.

Springfield. Tenn.—Methodists propose
erecting a $25,000 ediflce.

Louisville, Ky.—Plans for Christian
Science Churcli are to be prepared by
Brinton B. Davis, Louisville; cost
$100,000. J. F. C. Hegewald. Chmn. Bldg.
Com.

Lexington, Ky.—Richards, McCarty &
Buford, Columbus, o.. have been en-
gage to prepare plans for the Maxwell
St. Presbyterian Church and which is to
cost $25,000.
Tabernacle Baptist Church will erect

a $25,000 church. Rev. W. G. Mahaffey,
Pastor.
Contract reported awarded by Chesa-

peake & Ohio R. R. for erecting round-
house, railroad repair shops; and other
auxiliary buildings here to Combs Lum-
ber Co. Cost approximately $100,000.

Cincinnati. O.—Contraat for erecting
colored branch building of the Y. M. C. A.
awarded to Ferro Concrete Constr. Co.,
Cincinnati.

Columbus, O.—Plans being prepared by
Reibel & Sons. Columbus, for a dairy
building to be erected at 4th St. and 4th
Ave. by S. T. Budd Dairy Co., to cost
$30,000.

Masslllon. O.—Reported contract for
erecting 2-story concrete brick and steel
Lincoln Theatre on E. Main St. awarded
to A, F. Wendllng Co., of Masslllon.

Zanesvllle, O.—The Odd Fellows' tem-
ple on Main St. is to be remodeled at a
cost of $25,000.

Indianapolis, Ind.—Preliminary plans
being prepared by Rubush & Hunter,
Indianapolis, for a 10-story addition
which it is proposed erecting to the Co-
lumbia Club.
Contract for erecting the Masonic

Temple tor Oriental Lodge at Central
Ave. and 22d St. awarded to Henry W.
Klausmann; cost $60,000. Rubush &
Hunter of Indianapolis, Archts.

Lafayette, Ind.—Leopold Dryfus re-
ported to be planning erecting a theatre
costing $90,000 on the site of the old
Dryfus Theatre, which was destroyed
by flre.

Kenosha. Wis. — Contract awarded
Apr. 5 by Bldg. Com. Kenosha Aerie No.
1055. F. O. E. (Leo H. Flasch, Chmn.),
for erecting a club house, to Klemra &
Klemm. Jos. Lindl, Archt., Kenosha.

Milwaukee, Wis.—Plans reported pre-
pared by Brust & Phillip, Milwaukee,
for a moving picture theatre which the
Badger State Amusement Co. intends
erecting on Grand Ave., at a cost of
$80,000.

Rice Lake, Wis.—John P. Walsh, of Rice
Lake, intends erecting at Main and Mar-
shall Sts. a 3-story brick hotel costing
$60,000.

Cedar Rapids, la.—Western Grocer Co.
of Marshalltown reported to be taking
steps to erect a 5-story brick office and
warehouse, costing $75,000.

C. L. Miller Estate having plans pre-
pared tor store and office building to be
erected at 1st Ave. and 1st St. W. An
apartment house will be in the rear.
Estimated cost $65,000. Address the
Howard-Holt Co., Cedar Rapids.

Mason City, la.—Lutherans propose
erecting a $25,000 building.

Minneapolis, Minn.—Bids reported de-
sired until Apr. 27 by C. B. Bell. Archt.,
Security Bank Bldg.. to erect a 12-story
and basement. 157 x 88 ft., hotel and
store building for Union City Mission.

St. Cloud, Minn.—Plans being prepared
for a $40,000 building, which the Sauk
Rapids Granite Co. intends erecting.

Topeka, Kan.—Reported Palace Cloth-
ing Co. intends rebuilding building de-
stroyed by flre.

Billings, Mont.—Plans tor $40,000 Pres-
byterian Church have been accepted.

St. Louis, Mo.—The Lafayette South
Side Bank intends erecting at Bway.
and Lafayette Ave. a fireproof, rein-
forced concrete, brick and terra cotta
building, according to plans by Widmann
& Walsh, 105 N. 7th St. Fred C. Hahn.
Cashier.

Austin. Tex. — Contract awarded to
Rcinhart & Donovan, of Oklahoma City,
for erecting a 9-story addition to the
Littlefleld Bldg., at $96,072: heating and
plumbing awarded to John L. Martin.

Ft. Worth. Tex.—Plans to be prepared
by Van Slyke & Woodruff, 606 American
Natl. Bank Bldg. for a 7-story hotel to be
erected on Main and 10th Sts. by J. A.
Ingram, of Ft. Worth.

Galveston, Tex.—Reported Brown &
Bulllemin, Galveston, submitted ftie low-
est bid for erecting the 3-story brick
store and hotel building, at 21st and
Church Sts., for J. C. League, at $30,620.
A. J. Bellis, Archt.. Galveston,

Seattle, Wash.—Contract awarded to
John McGrath. Northern Bank Bldg.. for
erecting a 3-story reinforced concrete
apartment house for Brown & Cassells at
Aloah St. and Queen Anne Ave., to cost
$60,000.

Seattle, Wash.—A garage and machine
shop costing $125,000 are to be erected at
Bway. and Denny Way by Ferris Auto
Repair Co., 101 Bway. Ave. N.

San Francisco, Cat.—Plans completed
by J. R. Miller, Lick Bldg., for a 6-story
hotel to be erected on Eddy and Mason
Sts.. at a cost of $100,000. for the Prior
Estate.

NEW INDUSTRIAL PLANTS.
Items Arranged Geographically

See also "Private Buildings/'

Holyoke, Mass.—Contract awarded to
Casper Ranger Constr. Co., Holyoke, for
erecting 9-story stock house for Lyman
Mills.

Maiden, Mass.—The Maiden Knitting
Mills will erect a 4-story 40x150 ft. brick
mill.

Mlllbury. Mass.—The Metropolitan Ice
Co., Boston, will erect an ice house
200x600 ft.

New Bedford, Mass.—Contract award-
ed to J. W. Bishop Co., of Worcester, for
erecting additions to one of the main
mills and to the storehouse of the Kil-
burn plant, cost to be about $100,000.

Thomaston, Conn.—The Seth Thomas
Clock Co. will erect a new plant, con-
sisting of a 4-story 340x60 ft. building
with 2 wings each 200x60 ft.; also a 1-

story brick building 120x220 ft. and a

power building; also an office building
50x50 ft., all of reinforced concrete con-
struction.
Contract tor erecting above plant has

been awarded to Turner Constr. Co., 11
Bway., New York, N. Y. At present 2

buildings will be built—one 4 stories, 240 x
60 ft., the other 4 stories, office building,
52 x 52 ft. Lockwood, Greene & Co.,
Engrs., Boston, Mass.

Brooklyn, N. Y.—Reported bids desired
by Koelfe-Spaeth Co.. Archts., Philadel-
phia. Pa., for alterations and additions to
1-story brick, steel. 36 x 60 ft., power
house for the J. F. Prommer Brewing Co.
Reported bids desired by Francisco &

Jacobus. Archts. and Engrs., 200 5th
Ave.. New York, N. Y., for the 4-8tory
brick and reinforced concrete factory and
power house to be erected at 56th St. and
2d Ave. for the American Machine &
Foundry Co., 346 Carroll St.

Buffalo. N. Y.—Plans completed by
Buffalo Forge Co., Bway. and Mortimer
St., for a 5-story addition, 125 x 200 ft.

Contract for second building for the
plant of the Curtis Aeroplane Co., on
Churchill St. and N. Y. Central R.R.,
awarded to Ferguson Steel & Iron Co.
Building steel frame with steel truss roof.
An addition costing $200,000 is to be

added to the plant of the Schoellkopf
Hartford & Hanna Co. on Abbott Road
and Lake Shore R.R. for the manufacture
of aniline dyes. Fredk. C. Bonnett,
Mgr.

Long Island City, N. Y.—Plans filed for
2-story concrete factory to be erected at
Anabel St. and Gosman Ave. for Courte-
nay Development Co., 1170 Bway.. New
York. Cost $100,000. Tinnis & Chapman,
Archts., 315 5th Ave., New York.

Newark, N. Y.—Contract awarded to
F. H. Johnson Constr. Co. for erecting a
2-story and basement factory, 60 x 100
ft., with wing 30 x 30 ft, for C. H.
Stewart Co. for manufacture of perfumes
and extracts. Cost $25,000.

Syracuse, N. Y.—Contract awarded to
Howes Constr. Co.. New York. N. Y.. for
erecting additional stories on packing
and hardening shops, brick, steel and
concrete, for the New Process Gear Co.
Lackawanna Bridge Co. has contract for
steel work. Day & Zimmerman, Archts..
Philadelphia.
Plans being prepared by Day & Zim-

merman, Philadelphia, Pa., tor 4-story
brick, steel and reinforced concrete fac-
tory to be erected for above company.

Jersey City, N. J.—Plans prepared by
Wm. A. Bogart. 298 Jackson Ave., for a
3-story factory to be erected at Brooks
and Center Sts. for Campanello & Favaro
Co., 424 2d St.; cost about $40,000.

Princeton, N. J. — The Rockefeller
Foundation intends erecting a plant here
for the study of animal diseases, the
ground, buildings and equipment to cost
$1,000,000.

Philadelphia, Pa.—Permit issued to A.
L. Carhart. 321 Hale Bldg.. for erecting
concrete and steel, 75 x 85 ft., building
on Tucker and Bermuda Sts., for Barret
Mfg. Co.; cost $45,000.

Pittsburgh, Pa.—Contract for erect-
ing 2-story and basement factory and
storage building for Vitro Mfg. Co. award-
ed to Walker & Curley, Bessemer Bldg.,
at about $25,000.

Ashevllle, N. C.—Contract for erecting
2-story 169 x 104 ft. stand mill construc-
tion building and 1-story 100 x 100 ft. re-
inforced concrete warehouse for French
Broad Mfg. Co. awarded to T. C. Thomp-
son & Bros.. Birmingham. Ala. Lock-
wood. Greene & Co., Boston, Mass., Engrs.

Knoxvllle, Tenn.—An addition costing
$75,000 is to be erected at the plant of the
American Zinc. Co. of Tennessee.

Youngstown. O.—Joseph Bros., of Cin-
cinnati, will erect a plant on Cedar St.
and Baltimore & Ohio R.R. for the manu-
facture of steel fabricating.

Detroit, Mich.—Kelsey Wheel Co. will
erect a factory 313 x 90 ft. on Hammond
Ave., to cost $50,000.

Argentine, Kan.—John S. Mctcalf Co.,
108 S. La Salle St., has completed plans
and specifications for a 2.000,000-bushel
storage addition to the Atchison, Topeka
& Santa F4 Ry.'s Co. elevator at Argen-
tine, to have a total capacity of 4,500,000
bushels in concrete storage, with an ad-
ditional capacity of 300,000 bushels in the
working house. The additional storage
will also be equipped with independent
turning over legs and the belts and spout-
inef will be arranged to give great flexi-
bility to the storage plant.

MISCELLANEOUS.
Items Arranged Geographically

See also '^Hydraulic Construction and River
Improvements.'*

Steps, Walls, Etc.—Boston, Mass.—Bids
desired until Apr. 26 by L. K. Rourke.
Comr. Pub. Wks., Boston, for artificial
stone walks, steps and walls in Welling-
ton Hill footway, from Wellington Hill
St. to Walk Hill St.. Dorchester.

Swimming Pool—Baltimore, Md,

—

Contract for constructing concrete swim-
ming pool at Clifton Park reported
awarded by Bd. of Awards, to Henry
A. Brannan, at $25,900.

.^/iiotMr mnrbfit ihit r niiiff tht names of barties awarded contracts.
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Grading—Washington. D. C—Bids de-
sired until .\pr. M at ofllc* of Socy.
CMnrs.. D. C. for evading south approach
of AnaeostU Brtds«.

Railway and Swltchas, Jacksonville,

Fla.—LAweat bids for construction of the
rallvay and switches for the municipal
terminals, opened by Capt. Bruce, Engr^
Bd. of Port Comrs., reported submltteo
by A. J. MlUa. at t».ll«. Work Includes

cradinc I3.0M cu. yds. of earth, tay 5H
miles of track and install J! turnouts.

Fumiahlna Willows—New Orleans, La.

-Bids dcirired untU May 10 by MaJ.
saw. a. Schuls, Corps a>«rs-. U- 8. A..

Naw OrkansTls tor fumlsbinc ab<^t
n.M« oorda wfflows at South and South-

Idaslssippl River.

Steel Doora. etc, tor ^J"^^"**-^*^
Orleans, La.—Bids dealred unUl Apr. M
by Bd. Port Comra. <Erneet W. Xjoeb.

Pros.) for fire doors and steel roUln*

doors, etc.. for WH!*^?"*T"S?!Ti.5?.ni
stnieUoa on eaat bank of Mlsrisslppl

Birar near Valence St., advertised In En-
SSSrlnc lUfcord. Ford. Bacon & Davis.

ensn.7t!l Oanal St

Recreation Bulldlng-Chleago, M}^
Contract has been awarded by Harbor
1^ Subway Comn. <W. O. Johnson.

Sacr.). for recroaUon building and shel-

SaTon Pier J. Harbor Dial. No. 1. to

^achon Bros., at M15.000 (blda opened

Apr. II).

ConcfVta Tunnel—Everett, Wash.—It Is

nMTtcd that the Great Northern Ry. Co.

OKIL SlSaeh. Dlv. Supt., Everett), will

reraoTconcrete tunnel unJer city streeU.

at a cost of about $90,000.

Tunnel-Wallace. ""•"o.-The Chlca«o.

Milwaukee * St. Paul Ry. Co. (C. F.

CilTSh Ch. En«r.. ChlcaRo. HI.) reported

Sbe considering concreting 1^4 mile tun-

nel through the Montana-Idaho divide,

near here, also reported track will be re-

sarfaced and heavier rails laid.

Landscape Gardening, etc—Toronto,
Ont.—See -Public Buildings.

staal Plates, Ete.—Psnama.—Bids de-

alSTinUl May 1 by MaJ F. C. Boggs

Sent Purchasing Officer. Panama CaiuU.

Wariiington. D. C for Clr. 917, steel

JSJ^^Sles. channels. I-beams, soft

S^banTirteel wire, brass wire. bolu.

etc

Castlnoa. Etc.—Panama.—Bids de«lred

nUOl^y 5 by MaJ. F. C. Boggs, Corps^^^ 8. A., Genl. Purchasing Officer

SEWERAGE AND SEWAGE
DISPOSAL.

Apr. 17. Macon. Ga Apr. 10

A?r. S7. Toronto. Ont. Apr. M
Apr. 17. Hamilton. Ont. APr. m
Apr. 27. Uncoln. Neb Apr. 24

Apr. M. CTlnton. S. C. Apr. 8

Apr. 28. Brooklyn. N^ Apr. M
Apr. 28. Milwaukee. Wis Apr. i*

Apr. 29. Philadelphia. Pa Apr. 17

Adv. Apr. 17. 24. ,.
Apr. 29. Pittsburgh. Pa aSJ^iS
Apr. 80. Billings. Mont. Apr. lo

Apr. SO. Reading. Pa. Apr. 17

Adv. Apr. 17. „ -. . ,,
Apr. SO. Great Neck Station. N. T. Apr. n

Adv. Apr. 17» 24.

Apr. SO. Yorkvllle, N. Y. ......... Apr. 17

Apr. SO. Monmouth Beach, N. J.. Apr. 24

May

May
May
May
May
May
May
May
May
May

Piuina Canal. Washington, p. C. for

^»1S—steel and iron castings, stay-

bolt iron, brooxe bars, bronze wire net-

ting, braaa tubing, etc

Proposals
For Proposals Advertised see Pages

41(a), 41<b) and 42.

WATERWORKS.
SeeEng.
Record.Bids

Apr. M. Pipe, Boston. Maas ....... Apr. 24

A?. 27. S^-4«™-J*°^':..°'.\"f;Apr. 17

Adv. Apr.' 17.'

Apr. *l. Water Wlca., Schoolcraft,
•^

Mich Apr. 17

Aor. a. Hydrants.' Columbus, O.. Apr. 24

aS-. »• Mule Drive at Pump Sta.,

Philadelphia. Pa. Apr. 17

Adv. Apr. 17. 24.

Apr. ». Extension to System,^^
Glencoo. Minn ^. ...... Apr. 24

Anr. ». Meters, Pltuburgh, Pa. . .
Apr. 24

aS » Pump, Chicago. lU. ...... Apr. 24

aSt M Filter Unit. Reading. Pa. Apr. 17^^
Adv. Apr. 17.

. ^ . ,.
Apr. n. Pipe, etc.. Cincinnati. O.. Apr. 24

ApJ: SO. Bjrrtem, Evrlng Neb Apr. 24

jSr. 10. Pipe. Cleveland.^
9'.:-'l'i'

^

Apr. SO. Oswego. N. T
Adv. Apr 24.

I.Laurel. Md Apr. 10

Adv. Apr. 10. 17.

S. Indiana. Pa. Apr. 17

S. Jewell Junction. la Apr. 17

3. Tripoli, la Apr. 24

3. Ames. la Apr. 24

3. Cincinnati, O -^P'- 24

4. Green Bay. Wis Apr. 24

5. New Ulm. Minn.......... Apr. M
7. American Falls. Idaho. . Apr. 17

, 7. Toledo. O ; Apr. Z4

May 10. Houston Heights. Tex... Apr. 24

May 10. Bridgeport. Conn Apr. 24

Adv. Apr. 24. ^ „^
May n. Newark. N. J... Apr. 24

Mav 14. Walterboro. S. C Apr. Zf

May 14. Huntington. N. T Apr. 24

Adv. Apr. 24.
. „

May 15. San Diego, Cal Apr. 17

May 25. Wilkesbarre, Pa Apr. 17

Adv. Apr. 17.

BRIDGES.
Apr. 27. Leitchneld, Ky ¥"• ?I
Apr. 27. Moorhead. Minn Apr. 17

Apr 27. Gettysburg, Pa Apr. 17

Apr. 28. Akron. O Apr. 17

Apr. 29. Philadelphia, Pa Apr. 17

Adv. Apr. 17, 24.

Apr. 29. Bemldjl, Minn Apr. 17

Apr. 29. Austin. Minn Apr. 1/

Apr. 30. Fremont, O Apr. 17

Apr. 30. Toledo. O Apr. 17

Aor. 30. Illinois Apr. 24

May 1. Columbus, O. Apr. 10

May 1. Tacoma. Wash Apr. i(

May S. Media. Pa Apr. 17

Adv. Apr. 17.
. ,,

S. Hamlin. W. Va Apr. 17

3. Coblesklll, N. T Apr. 17

Adv. Apr. 17. 24.
. ,,

S. Natchitoches, La Apr. 17

3. Cumberland. Md Apr. 24

3. Portland. Ore Apr. 24

3. Marcus Hook, Pa Apr. 24

3. I.«ncaster, N. T Apr. 24

3. Indiana Apr. 24

4. Sen Isle Oty. N. J Apr. 10

Adv. Apr. 10 to 24.

4. Northampton. Mass Apr. 17

4. Indiana Apr. 24

4. Waukon. la Apr. 24

4. Tulsa. Okla Apr. 24

Adv. Apr. 24.
. „,

4. Ashford. Wash Apr. 24

4. Wlnamac. Ind Apr. 24

S.Canton. N. Y Apr. 17

Adv. Apr. 17, 24.

5. Illinois Apr. 24

S. Ft. Dodge. Ta Apr. 24

5. Dayton. Ind Apr. 24

5. Converse. Ind. Apr. 24

5. Cleveland. O Apr. 24

7. Dayton. O Apr. 17

...„, 8. Tacoma, 'Wash Apr. 24

May 10. Jasper, Ala Apr. 17

May 10. Struthers, O Apr. 24

May 11. Forest City, la Apr. 24

Adv. Apr. 24.

May 11. Washington, Pa. Apr. 24

May 14. Indiana Apr. 21

May

May
May
May
May
May
May
May
May
May
May
May
May
May
May
May

May
May
May
May
May
May
May
May

May
May
May
May
May

May
May
May
May
May
May
May
May

May
May

May
May
May
May
May
May
May

May
May
May
May

May
May
May

Way
Mav
May
May
May
May
May

c,^„ See Eng.

C^osl Re<=°"*-

Apr. 29. Nashville. Tenn Apr. 17

Adv. Apr. 17.
,,

Apr. 29. Urbana, O Apr- }

'

Apr. 29. Cannelton Ind. Apr. u
Apr. 29. New York, N. Y Apr-

I*
Apr. 29. Plain City, O.... Apr. 24

Apr. 29. Jersey City, N. J Apr- 2»

Apr. »0. Coldwater, Mich. Apr. »

Apr. SO. CinclnnaU, O Apr. 10

Apr. SO. Reading, Pa Apr. 17

Adv. Apr. 17. „

Apr. 30. Delavan, Wis Apr. ^i

Apr. 30. Ohio ,
Apr. 24

Apr. 30. Iowa Falls. la Apr. i*

Adv. Apr. 24.

Apr. 30. Sheboygan, Wis. ^. . . . . • Apr. Z4

May 1. Kingston StaUon, Wilkes-
Barre. Pa Mar. ii

1. Starkville. Miss Apr. 17

Adv. Apr. 17, 24. -

I.Colfax, Wash ^^l' }l
1. Rousville. Pa Apr. 17

1. Newton, Kan Apr. 17

1. Jeromesville, O Apr. 17

1. Oswego, N. Y..... Apr. 24

S. Hutchinson, Kan Apr. 17

3. Washington Apr. 1(

S. Ellensburg, Wash Apr. 17

3. Oil City, Pa ^^^- W
3. Ephrata. Wash Apr. ii

3. Cincinnati, O Apr. 24

3. Friars Point, Miss Apr. 24

3. Indiana Apr. 24

3. Minneapolis, Minn -^pr. ^4

3. Kalamazoo, Mich Apr. Z4

Adv. Apr. 24.

3. Alexandria, La Apr. 24

4. Plymouth, Wis Apr. 10

4. Mt. Vernon, Wash Apr. 17

4. Lake Charles, La Apr. 17

4. Newburgh, N. Y Apr. 24

4. Columbus, 4'"' ol
4. Asliford. Wash Apr, ii

i. Road Roller, Key West,
Fla Apr. 24

4. Mt. Vernon, Wash Apr. li

4. Jackson, Mich. Apr. 24

4. La Conner, Wash Apr. 24

4. Indiana Apr. 24

5. Albany, N. Y Apr. 17

Adv. Apr. 17, 24.

5. Ann Arbor, Mich Apr. 24

5. Illinois Apr. 24

5. Columbus, O Apr. 24

5. Duluth, Minn Apr. 24

7. Toledo, O Apr. 10

7. Plymouth, Ind Apr. 17

7. Columbus. O Apr. 24

_, 7. Bremen, Ind Apr. 24

May 10. Bowling Green, O Apr. 24

May 10. Russellville, Ala Apr. 24

May 11. Albany, N. Y Apr. 24

Adv. Apr. 24.

May 11. Washington, Pa Apr. 24

May 11. Frederick, Md Apr. 24

May 14. Toledo, O Apr. 17

May 14. Cincinnati. O Apr. 24

May IB. Newton, Kan Apr. 10

May 17. Colfax, Wash Apr. 17

May J7. Kinsman, O Apr. 24

Jun, 3. Grinnell, la Apr. 17

HYDRAULIC
AND RIVER

CONSTRUCTION
IMPROVEMENTS.

1»

1^7

May

May

i. Iro'proveroenta, Laurel.
Jjd Apr. 10

Adv. Apr. 10. 17

1. System, for Cemetery,
Crow Agency Mont..... Apr. 10

jm,v 3. System, Morning Sun, la. Apr. 24

Sy 4. Pipe, ^^-ashington. D. C. Apr. 17

Mar 4. System. Riverside. Wash .
Apr. 24

Mar 6. Centrifugal Pump, Kan-^
sas City. Mo • • • Mar. «0

Adv. Mar. 20 to Apr. 24.

May 6 Mains. New Ulm. Minn. . .
Apr. 24

Maf 6. Sulphate of Iron. BalU-
more, Md Apr. ii

Adv. Apr. 24.

Reservoir, Gllbertsvllle,
j{ y , Apr. 24

Adv. Apr. 24.

C.-l. Pipe, Montrose,
Colo ••• Apr. J4

7. A 1 r Compresaors, Lis-

bon. O Apr. 24

7 Pump, Stronghurst, III... Apr. 24

8 Mains, Cottonwood, Minn. Ai»r. 24

May 12. Pump. Unit. Ottawa. Ont. Apr. 24

May 14 System. Walterboro. 8. C. Apr. 24

May li. Pumping StaUon. Bln»-
hamton. N. T Apr. t

Adv. Apr. 3 to 17.

May 15. System at Naval Radio
Sto., San Diego, Cal.... Apr. 17

May 6.

May 6.

17

May

May
May

PAVING AND ROADS.
Apr. 2«. Marble Cliff, O Apr. 8

Apr. 2S. Akron. O Apr. 10

Apr. 2«. Port CTlnton, O Apr. 10

Apr ?«. Seattle. Wash Apr. 10

Apr. 2«. California Apr. 10

Apr. 2«. FVanklin. Pa Apr. 10

Apr. 26. Albany. N. T Apr. 10
Adv. Apr. 10 to 24.

Apr. 26. Chesterfield. N. J Apr. 10
Apr. 26. Mingo Junction, O Apr. 17

Adv. Aor. 17.

Apr. 28. Orillla, Wash Apr. 17

Apr. 26. Ix)s Angeles. Cal Apr. 17
Apr. 26. Columbia City. Ind Apr. 17
Anr. 26. Riverside. Cal Apr. 17
Apr. 26. Verona. O Apr. 17
Apr. 27. Oak Harbor. O Apr. 10
Apr. 27. Seattle. Wash Apr. 10
Apr. 27. North Bend, Ore Apr. 17
Apr. 27. Toronto. Ont Apr. 17
Apr. 27. Belleville. N. J Apr. 17
Apr. 27. Massachusetts Apr. 24

Apr. 27, Road Graders, Granite
Falls. Minn Apr. 24

Apr. 27. Harrisburg, Pa Apr. 24
Apr. 27. Canastota. N. Y Apr. 24

Apr. 27. Maryland Apr. 24

Apr. 27. Newton, Kan Apr. 24
Apr. 28. CTeveland, O Apr. 10
Apr. 28. Paterson, N. J Apr. 17

Adv. Apr. 17, 24.
Apr. 28. Cleveland, O Apr. 17
Apr. 28. Ypsllantl, Mich Apr. 24
Apr. 28. Des Moines, la Apr. 24
Apr. 28. Indiana Apr. 24
Apr. 29 Pittsburgh, Pa Apr. 24
Apr. 29. Nashville. Tenn Apr. S
Apr. 29. Albany, N. Y Apr. 17

Adv. Apr. 17, 24.

Apr. 29. Bemldji, Minn Apr. 17

May

May
May

May

Apr. 26. Valves, Etc., for Locks,
Panama Apr. t
Adv. Apr. 3.

Apr. 27. Steel Locks for Dam No.
29, Cincinnati, O • . Apr. 10
Adv. Apr. 10 to 24.

Apr. 27. Levee Work, Augusta,
Ga. Apr
Adv. Apr. 17, 24.

Apr. 27. Dam and Bulkhead, Wa-
verly, la Apr.
Adv. Apr. 17.

Apr. 28. Dredging Ship Canal, De-
troit, Mich Apr. 17
Adv. Apr. 17. 24.

Apr. 28. Stone for Jetty. Lone
Tree, Wash Apr. 24

Apr. 29. Ditch, Bucyrus, O Apr. 10
Apr. 30. Irrigation Work, Brown-

ing, Mont Apr. 10

Apr. 30. Ditch, St. James, Minn. Apr. 17
May 1. Drainage, New Bern,

N. C Apr. 10
May 3. Dredging, New Orleans,

La Apr. S
Adv. Apr. 3, 10, 24.

4. Irrigation Work, Provo,
Utah Apr. 17

4. DralnaKe, Darrow, La. . . Apr. 24
5. Lock Machinery, Peter-

boro, Ont Apr. 24
10. Revetment and Dike,

Kansas City, Mo Apr. 10
(Two prop.)
Adv. Apr. 10 to 24.

May 10. Flumes. Lewlston, Mont. Apr. 24
May 11, Breakwater, Detroit,

Mich Apr. 17
Adv. Apr. 17. 24.

May 12. Irrigation, Saco, Mont... Apr. 10
Adv. Apr. 10.

May 12. Crib Work, Detroit, Mich. Apr. 17
Adv. Apr. 17, 24.

May 12. Needle Valve Outlets,
Phoenix, Ariz Apr. 24

May 14. Ditch, Dyersburg. Tenn. Apr. 24

May lb. Lock, Detroit, Mich Apr. 17
Adv. Apr. 17, 24.

May 19. Hull for Dredge, Louis-
ville, Ky Apr. 24
Adv. Apr. 24.

May 19. Irrigation W k., . Payson
City, Utah Apr. 24

May 20. Breakwater, Marble-
head, O Apr. 24
Adv. Apr. 24.

May 20. Dike, Kansas City, Mo. . Apr. 24
(2 Prop.) Adv. Apr. 21.

May 24. Dike. Kansas City, Mo.. Apr. 24
(2 Prop.) Adv. Apr. 24.

Bids See Eng.
Close. Record.

PUBLIC BUILDINGS AND
SCHOOLS.

Apr. 26. New York, N. Y Apr. 3

Adv. Apr. 3 to 24.

Apr. 27. Grand Forks, N. D Apr. 3

Apr. 27. Newark, N. J Apr. 10

Apr. 27. Patton, Cal Apr. 17

Apr. 27. Northfield, Minn Apr. 17

Apr. 27. Pittsburgh. Pa Apr. 17

Apr. 27. Grand Forks, N. D Apr. 17

Apr. 27. Towanda, Pa Apr. 17

Apr. 28. Ardmore, Okla Mar. 27

Apr. 28. Glen Rock, N. J Apr. 24

Apr. 28. Warren, O Apr. 24

Apr. 28. Cleveland, O Apr. 24

Apr. 28. Graylings, Mich Apr. 24
Apr. 28. Magnolia. la Apr. 24
Apr. 29. Trenton, N. J Apr. 10

Apr. 29. Hawthorne, Cal Apr. 17
Apr. 29. Pelican Rapids, Minn Apr. 24
Apr. 29. Toronto, Ont Apr. 24
Apr. 30. Ft. Bliss, Tex.

Adv. Apr. 3 to 24.

Apr. 30. Youngstown, O Apr. 10
Apr. 30. Oberlin, O Apr. 10
Apr. 30. Beltsville. Md Apr. 17

Apr. 30. Kansas City, Mo Apr. 24

Apr. 30. Toronto, Ont Apr. 24
Apr. 30. Ft. Atkinson, Wis Apr. 24
May 1. Apalachicola, Fla Apr. 10
May 1. Philadelphia, Pa Apr. 17
May 1. Brookville, O Apr. 17
May 1. Sallna, Kan Apr. 17
May 1. Auburn, Me Apr. 17
May 1. Columbia Heights, Minn. Apr. 24
May 1. Elkhart, Ind Apr. 24
May 1. Brookville, O Apr. 24
May 1. Beaumont, Tex Apr, 24
May 3. Chicago, III Apr. 17
May 3. St. Catharines, Ont Apr. 17
May 3. Elizabeth City. N. C Apr. 24
May 3. Worcester, Mass Apr. 24
May 3. Ft. Wayne, Ind Apr. 24

May 3. Defiance, Va Apr. 24
May 3, Towanda, Pa Apr. 24
May 3. Wichita, Kan Apr. 24
May 3. Gatesville, Tex Apr. 24
May 4. Rushville, 111 Apr. 10
May 4. Ft. Pierce, Fla Apr. 17
Mav 4. Wadsworth, O Apr. 17
May 4. Milan, Minn Apr. 17
May 4. Norwalk. Cal Apr. 17
May 4. Columbus, O Apr. 24
May 4. Page, Neb Apr. 24
May 4. Council Bluffs, la Apr. 24
May 4. Graysville, Ind Apr. 24
May 5. Walla Walla, Wash Apr. 10

May 5. Ft. Screven, Ga Apr. 17
May 5. Grants Pass, Ore Apr. 17
May 6. Aberdeen, S. D Apr. 10
May 6. Bonaparte. la Aor. 17
May 6. Billings, Mont. Apr. 24
May 7. Seattle, Wash Apr. 24
May 8. New Albany, Ind Apr. 10
May 10. Brooklyn Heights. O Apr. 17
May 10. Tampa, Fla Apr. 24
May 10. Lake Helen, Fla Apr. 24
May 10. Cleveland, O Apr. 24
May 11. Corpus Christi, Tex Apr. 17

May 12. Bryan, Tex Apr. 10

May 12. Homestead, Pa Apr. 24

May 13. Park City, Utah Apr. 10
May 14. New Haven, Conn Apr. 10
May 14. Aberdeen, S. D Apr. 17
May 14. Eau Gallie. Fla Apr. 24

May 15. San Antonio. Tex Apr. 24

May 17. Concord, N. H Apr. 10
Adv. Apr. 10, 17.

May 17. Toledo, O Apr. 24
May 17, Sioux Falls. S. D Apr. 24
May 18. Laurel, Miss Apr. 17
May 21. Pittsburgh. Pa Apr. 24

Adv. Apr. 24.

May 26. La Salle, 111 Apr. 24

Jun. 1. Harrisburg, Pa Mar. 13

Jun. 3. Chillicothe, Mo Apr. 24

PRIVATE BUILDINGS.
Apr. 24. Brooklyn, N. Y Apr. 24

Apr. 28. Starbuck, Minn Apr. 17

Apr. 27. Minneapolis. Minn Apr. 24

Apr. 29. Moorehead. Minn Apr. 17

Apr. 30. Wilkes-Barre. , Pa Apr. 24

May 1. Waterville, Minn Apr. 17

May 10. Charleston. S. C Apr. 17

MISCELLANEOUS.
Apr. 27. Steel Stay Bolt Iron.

etc., Panama Apr. 10

Apr. 28. Derrick and Hoist,
Seattle. Wash Apr. 17

Apr. 28. Insulation for Bldg.,
Seattle, Wash Apr. 17

Apr. 28. Steel Doors. Etc., New
Orleans, La Apr. 24

Adv. Apr. 24.

Apr. 28. Grading. Washington,^
D. C Apr. 24

Apr 29. Boat. Wheeling, W. Va...Apr. 3

Adv. Apr. 3 to 24.

Apr. 29. La n d s c a pe Gardening.
Toronto, Ont Apr. 24

Apr. 30. Garbage Disposal. Man-
Chester, N. H Apr. 17

Apr. 30. Retaining Walls. Wilkes-
Barre. Pa .....Apr. 17

1. Sprinkler System, Bos-
ton. Mass ....Apr. 17

1. Electric Railways, Co-
lumbus, O Apr. 17

1. Steel Plates, Etc., Pan-
ama Apr. 24

3. Pier Shed, Panama ..Apr. n
4. Fences for Water Board,

New York. N. Y Apr. 17

Adv. Apr. 17.

»••., 5. Castings. Etc.. Panama. .
Apr. 24

May 10. Furnishing Willows, New
Orleans, La Apr. ,:*

May rS. Scows, Louisville, Ky... Apr. 17

Adv. Apr. 17, 24.

May

May

May

May
May

May

ifUemi marked t'nus give the names of parties awarded contraett.
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New Construction Activities
The quarterly statement of the United

States Steel Corporation shows an increase in

net earnings of about $2,000,000 over the last

statement. The encouraging feature of this

repoit is not this slight increase, however, but

the fact that the January earnings were less

than $2,000,000, February earnings over $3,-

000,000 and March earnings more than $7,000,-

000. This last nearly equaled the March earn-

ings last year. The United States Steel Cor-

poration is operating at 75 per cent of capacity,

while independent mills are said to be running
at from 85 per cent to full capacity. This

may mean that the steel corporation is holding

off for the railroad orders that are to be ex-

pected when new railroad underwriting is ar-

ranged. This is to be looked for in May and
June, and from present indications the bond
market will absorb such issues without dif-

ficulty. Already the larger railroads are fol-

lowing the lead of the Pennsylvania's replace-

ment buying by putting men on in car and
locomotive shops in large numbers—the first

step toward the wholesale renewal made neces-

sary by two years' severe retrenchment.
Late reports indicate structural steel book-

ings of 110,000 tons in March, as against an
average of 51,000 tons each for the three pre-

ceding months. This shows March to be the

best month since last July.

Buildings

A hospital building contracted for in New
York City will cost $178,000. A school build-

ing to cost $183,000 has been contracted for at

Toledo. Another school building contracted

for at McKeesport, Pa., will cost $147,000
Contract for a $180,000 building at Fort
Worth, Texas and for a $150,000 building at

Spokane, Wash., are reported. Among the

$100,000 building contracts let last week are a
residence at Waterbury, L. I., an apartment
house at Baltimore, an armory at Jacksonville,

Fla., a warehouse at Toledo and a skating rink

at Seattle. Plans are being prepared for a
twenty-four story building to cost $1,000,000
in Salt Lake City, Utah. Bids are desired on
a university building at Cincinnati, and it is

reported that a $300,000 theater will soon be
let in Seattle. Plans have been filed in New

York City for a $300,000 apartment house and
for a $350,000 factory building. It is reported
that plans are being prepared in Brookljm,
N. Y., for a $250,000 market building and for
a $225,000 theater. Plans have been completed
for a $500,000 lodge building to be erected in

St. Louis.

Bridges and Paving

Plans have been completed for a $100,000
bridge at Ottawa, Ont. Bids are desired for
three reinforced concrete bridges averaging
380 ft. in length at Rome, Ga. Bids are de-

sired for a 700-ft. highway bridge at North
Platte, Neb. Paving and road work is increas-
ingly active. Twenty contracts recently

awarded by the State Highway Department of
Ohio totaled $464,000. Massachusetts awarded
last week $85,000 worth of contracts for State
highways. Contracts awarded at Fargo,
N. D. for paving work on bids opened April
8 total $110,000. Bids are desired in New
York City, Brooklyn and Long Island City on
considerable paving work. Bids are also de-

sired by the Commissioners of the District of
Columbia for paving work. At Sheboygan,
Wis., bids are desired May 4 on 60,000 sq. yd.

of reinforced concrete paving. Hazelhurst,
Miss., will let June 7, $150,000 worth of road
work. Alexandria, La., desires bids on May 3
for 25 miles of gravel road. Bids are also

desired in Baton Rouge, La., for 192,000 sq.

yd. of pavement. At Forney, Texas, bids are
asked on road work that will cost $200,000, and
bids are also asked at McKinney, Texas, for

constructing 125 miles of roads. Two un-
usually large road bond issues have been voted
recently, one of $1,250,000 at Portland, Ore.,

and one of $900,000 at Sherman, Texas.

Waterworks and Sewers

A waterworks system to cost $138,000 has
been contracted for at Warrenton, Ore. Low
bid on the dam to be built near Salt Lake City,

proposals for which were opened April 21, was
$70,485. It is reported that this city will re-

ceive bids on June 1 for $200,000 additional
bonds to complete new water supply projects.

Bids are desired on considerable cast-iron pipe
at Philadelphia. It is advertised that bids Will

soon be asked on two additional contracts in

connection with the new reservoir at Hartford,
Conn. An expenditure of over $200,000 has
been recommended by the engineers to improve
the water supply of Madison, Wis. Bids are
desired May 6 at Newark for over 5000 tons

of cast-iron water pipe.

Bids are desired on further sewer work in

Brooklyn, New York and Long Island City.

Bids are desired at Washington, D. C, for con-

structing one-third of a mile of 7-ft. trunk
sewer. The Union Station Company of

Chicago desires bids for building a trunk
sewer near the present Union Depot. It is re-

ported that a $107,000 sewer contract is to be

let this summer at Syracuse, N. Y. Plans are

being completed for sewer work to cost $100,

000 at Canton, Ohio. An ordinance authoriz-

ing a $500,000 loan for street and sewer im-

provement at Wilmington, Del., has been signed

by the Mayor. An ordinance providing for a

$139,000 sewer system has been passed by the

city council of St. Paul, Minn. Cleburne,
Texas, has sold sewer bonds in the sum of

$180,000.

Miscellaneous

The lowest bid opened April 26 for flood

protection work at Indianapolis was $458,000.

A $180,000 levee contract has been awarded
at Clarksdale, Miss. Bids are desired May 26

on 4,500,000 cu. yd. of levee work at Memphis,
Tenn. Bids are also desired on 2,500,000

cu. yd. of drainage excavation at Bartow, Fla.

A $300,000 contract has been awarded at
Glacier, B. C, for placing 5 miles of tunnel

lining on the Canadian-Pacific Railroad. Bids

will be received for driving a 4-mile rock tun-

nel at Wilkes-Barre, Pa., by the Lehigh Valley

Coal Company. The New York City subway
section on which bids were opened April 20 has
been awarded at $2,744,000. A section of

Brooklyn elevated line will be let by the New
York Public Service Commission on May 18.

Contracts totaling $3,500,000 have been
awarded for building 28 miles of railroad for

the Chesapeake & Ohio Northern near Ports-

mouth, Ohio. Bids will soon be asked on
grade-crossing elimination work in Buffalo

which will cost $350,000.

WATERWORKS.
Items Arranged Geographically

^Boston, Mass.—Contract awarded Apr.
16 by Metropolitan Water and Sewerage
Bd., Boston, for constructing masonry
tower around steel water tank to John
Cashman & Sons Co., 247 Atlantic Ave.,
Boston, at $46,000.

Newton, Mass.—Lowest bids opened
Apr. 26 by Metropolitan Water and Sew-
erage Board, Boston, for laying 8000 It.

c.-i. water pipe in Newton submitted by
Andrew M. Cusacic. of West Roxbury, at
the following bid: 8000 lin. ft. 60in. c.l.
pipe, $3.74; 110 Un. ft. 12in., $1; 185 cu.
yds. rocli excav., $7.40; 30 cu. yds. earth
excav. below grade, $1.50; 60 cu. yds.

. concrete masonry, $6.75; total, including
valves. $32,369. Next 3 lowest bids:
Jas. L. Pierce Co., $32,615; Rowe Contr.
Co., $33,047; Bonnio & Petitti, $34,727.

Shrewsbury, Mass. — Following are
totals of bids opened by Water Comrs.,
Apr. 24, for constructing waterworks:
Hanscom Constr. Co.. Boston, $70,300;
Fred. A. Houdette & Son, Boston, $74,500;
Danl. D. Pietro, Boston, $75,000. Various
bids for many variations of pumping ma-
chinery were also received. Contract not
yet awarded, as all bids were above ap-
propriation: bids still being considered.
<Jeo. E. Stone. Town Clk.

Westfleld, Mass.—Citizens have voted
against building reservoir, sewers or
drains.

Hartford, Conn.—Bd. Water Comrs. ex-
pect to ask bids soon of> Contract 9 of the
Kepaug Reservoir, which includes con-
struction of East Dike, and also on Con-
tract 10, construction of Richards Corner
Dam: later In the year contract will be
let for cearing the entire Nepaug Reser-
voir, area of about 900 acres, and grub-
bing about 125 acres of shore line, as
stated in our advertising columns. Caleb
Mills Saville, Ch. Engr., Pllgard Bldg.,
Hartford.
Batavia, N. Y.—I. J. Carmlchael, City

Clk., writes bids are desired until May 5
for 10,000 ft. 6-ln. and 800 ft. 8-ln. Class B
-c.-l. pipe.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-
neering and Building Supplies

Brooklyn, N. Y.—Bids desired until May
5 by Wm. Williams, Comr. Water Supply,
Oas and Electricity, New York City, for
furnishing, delivering, unloading, stacking
and storing c. i. pipe, special and valve
box castings, valves and double nozzle
fire hydrants.

Buffalo, N. Y.—Bids desired until May
4 by Dept. Pub. Wks. {F. G. Ward.
Comr.), for furnishing 3000 rubber valves
for Massachusetts Ave. Pumping Station;
also an air-compressor for Porter Ave.
Pumping Station.

Elmlra, N. Y.—Based on an appraisal
made by Henry Floy. Consulting Engr.,
1G5 Bway, New York, this City voted to
purchase the water works and system of
the EHmlra Water, Light & Railroad Co.
of Elmlra, which owns the system sup-
plying City. The price agreed upon is
Jl. 500.000, which is to be paid over May
1st, at which time the City takes title.
The money has been raised by the sale
of Municipal Bonds.

New York, N. Y.—Bids desired until
May 7 by Wm. Williams. Comr. Water
S'lPPly. Gas and Electricity. New York
City, to furnish, deliver and lay water
mains and appurtenances In Grand
Boule.. Barreto, Barry, Whittler. E. 142d
and several other streets. Security
$19,000. Also furnishing and construct-
ing a concrete floor In engine room of

Grant City Pumping Station, Boro.
Richmond. Security $2,000.

Niagara Falls, N. Y.—It is reported that
$90,000 will be spent for new water mains
this year F. S. Parkhurst, City Engr.

Trumansburg, N. Y.—The Village Trus-
tees and Business Men's Assoc, reported
considering question of constructing
water works.

Newark, N. J.—Bids desired until May
6 by Bd. Street and Water Comrs. (Mor-
ris R. Sherrerd, Ch. Engr.) for furnishing
c.-i. pipe and special castings, advertised
in Engineering Record.

Erie, Pa.—Bids are now being taken by
the Bd. of Water Comrs. for increasing
the elevation of the high service stand-
pipe 40 ft., from plans and specifications
of Chester & Fleming. Pittsburgh. The
present standpipe is 25 ft. diam. and 80
ft. high, and will be increased to 120 ft
height.

Johnstown, Pa.—Plans reported com-
pleted by Johnstown Water Co. for a new
reservoir at Laurel Run.

Pennsylvania. — Following are among
the permits issued by the State Dept. of
Health, Harrisburg (Dr. Saml. G. Dixon,
Comr.). from Mar. 15 to Apr. 15:
Philadelphia—Sedimentation basin for

Torresdale filtration plant.

Dauphin Consolidated Water Supply
Co.—Settling basin with temporary liquid
chlorine disinfection.
Wyoming Valley Water Supply Co.,

Hazelton—Storage reservoirs.
Gallitzin — Distributing system and

storage reservoir.
Aiburtis — Extensions to distributing

system.
Morgantown Water Co.—Extensions to

system.
Duquesne—Elmergency disinfection ap-

paratus.
East Wheatfleld Township, Cambria

County — Dumping equipment and dis-
tributing system.
Pennsburg Water Co.—Extension to

distributing system.
Reserve Township, Allegheny County

—

Distributing system.
BrockwayviUe — Eixtensions to dis-

tributing system.
Mill City Water Co.—Extensions to dis-

tributing system.
Malvern—New source of supply and ex-

tensions to distributing system.
Newmanstown Water Co.—Gravity pipe

lines and new sources of supply.

Philadelphia, Pa.—Bids desired until
May 25 in Room 225. City Hall, for fur-
nishing and laying c.-i. water pipe under
Contract No. 260, approximately 17,000 ft.

48-ln.. 3300 ft. 30-in. and 21.000 ft. 24-ln.,
advertised in Engineering Record.

Milton, Del.—It is proposed to con-
struct water works, at a cost of $20,00,
from plans of Chas. E. Collins, of Phila-
delphia, Pa. A. E. Jefferson, City (31k.

-A^Southport, N. C.—Contracts reported
awarded for material for water works and
sewer system as follows: To Chicago
Bridge & Iron Works, tower and tank;
Southern Eng. Co.. Charlotte, reinforce-
ment steel; Bibb Sewer Pipe Co., Macon,
Ga.. sewer pipe; Southern Iron & E:qulp-
ment Co., Atlanta, manholes; U. S. Cajst
Iron & Fdry. Co.. Chattanooga, cast-iron
pipe: (5eneral Fire Extinguisher Co.,
Charlotte, lead. Jute and valves; Colum-
bian Iron Works, Chattanooga, hydrants;
Pipe & Flush Tank Co.. New York, tanks;
Roger Moore Co.. Wilmington, brick;

iflttms marked thus give the names of parties awarded contracts.
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Piatt iTOa Works, X>>yton. O.. pump*,
and ln»«rM>U-Rand Company, niDdriea.
Total cost alMtut |3*.*M.

^Manning. S. C—Contract (or con-
stnicttns water works at t!S.3]S and ex-
tension of sewer s>-sleni at $4,377 award-
ed Apr. !• to Walton * Wagner, of At-
lanta. Ga. Sewer work includes 10,100
ft. » In. t. c- pipe; water works includes
2VSM rt. «. C t and l*-in c. 1. pipe valves.
hydranU !M.*M saL concrete reservoir
and IM.tM gmt tank on leo-ft. tower.
Enstneacs. Sband Ear. Co.. Columbia.

^Kay West. Fia.—.\11 bids opened Apr.
I* to furnish water mains, hydrants.
vahres and oonaectlons for extension of
pipe Hb* kava been rejected, and matter
Is bald op tamporarlly. Not yet decided
when itew bids will be received. Chas.
J. Curry, City Aud-

Iraott. $49; O'Brien & Jaclcson, Chicago.
$41.!K>: Oscar Daniels & Co.. New ItorK.

RIchay, Fla.—The installation of
an electric lishtinii plant, water wor'.>s.
and sewer system unaer consideration. S.
WeoslUus. of Grand Rapids, Mich., is re-
ported Interested.

AHIance. O.—Bids arc now betns re-
ceived by Uic «?lty Clerk for an elevated
Had tank bf 4«,0M nla. capacity, from
gtajia of Cheater * Fleming. Pliisbursh,

Bluttton. O.—Bids desired until May 17
by Bd. Pub. Wks. (D. W. Bixler. Clk.)
(or Improvements to water works, adver-
tlaad In Emrinecrina Record. W. J. Sher-
man Co.. Ensrs.. Toledo.

AChlllicothe, O.—Contracts awarded by
Bd. Put) Wks. Apr. 1( for constructing
eoacuiatinic basin and filter plant as fol-
lows: To PltUburs Filler Mfg. Co.. Pltts-
barzh. Pa., at I».a34. for mechanical
equipment and Alter; to F. D. Martin
Constr. Co.. Kansas City, for concrete
work. InrludlnK settling basin, coagulat-
ing basin and Alter building and short
sewer. tll.TTt; Thormal Eaflclency Co.,
Kanaaa City, Mo., for i centrifugal
pumps and motors. $3.S>7.

-ACIeveiand, O,—Contract has been ap-
proved by Bd. of Control, with the Rens-
selaer Valve Co.. Troy. N. T., for valves,
at $4I.«7<.
Blda dcalTcd nnUl May $ by A. R. Cal-

low. Comr. Pnrchaaea and Supplies, for
\entarl meters; also steam and feed
water piping for Division Ave. Pumping

- Station: also tunneling machine for West
Side Tunnel construction.

East Liverpool, O.—Bids desired by E.
J. timtth. Mr. Pub. Service, until May 28
(or the purchase of $200,000 bonds, to be
used for water works improvements.
Chester * Fleming. Engrs.. Plttiiburgh,
Pa.

Rocliy River. O.—Bids desired until
May II by Frank Mitchell, Village
Clk.. to fumiah material and install water
mains In North Ridge Rd. and North
View Rd. The W. H. Evers Eng. Co..
Engrs., The Arcade, Cleveland.

Tolado, O.—Contract reported awarded
to If. IL Comer, of Toledo, (or ron-
ttnettat anbatntcture of proposed high
I*—«"• Bra service pumping station at
aboot $4I.0M (bids opened Mar. SI). For
unit prices see Engineering Record of
Apr. 10.

Gary, lnd<—It Is proposed to oonatnict
!^* II. ll-in. c.-i. water pipe from <iary
to Aetna.

Grand Rapids, Mich.—Citizens voted
Apr. i to Issue $115,000 bonds for con-
structing pumping station to enter the
hin district: bids for '-onstnictlon will be
received May t by L. D. Cutcbeon, Secy.
General Mgr. Water Dept.

Aurora, Ml.—CItixens voted Apr. 20 to
iMoe I7S.M0 bonds, to be used for new
•rtaalaii well, extending city mains and
for other arater works Iroprovementa.

Chicago, III.—Bids desired until May 3
by Bd. Local Improv. «E. J. OUckin.
Secy.), for conatmcting water-aer%-lce
ptpes In portions of 8. Albany Ave.. .N.

Lcavllt, Rice and aeveral other streets.
Bids also desired until May « for con-

atnicttng water aerrice pipes In Constance
and Montrose Ave., and several other
streets

Paris, III.—Bids desired until May It by
Clly Clerk, (or constructing 4 earth dama.
a diversion channel, a wet well and an
Intake and 2 sewers. Fleming. Babbitt A
Baser, of Urbana. Eagrm.

Kenosha, Wis.—City Council rer>ort«d
to tie considering constructing a new
paraptng station on Washington Island.

Madison, Wis.—Engineers Mead t Sea-
alone, of Madison, and Alvord tt Burdick
o( CMcago, 111., in a report to city on Its
water supply, recommenda adoption of
Lake Mendota as source of water supply:
retention of present artesian well system:
enlargement of present pumping station:
extension o( water plant; Installation of
new pumping engine; erection of new
loO-ft. smokestack; Installation of a 200-
hp boiler. If Lake Mendota was used ex-
clusively, coat of change would be $lt*.no
or $212,390. contingent on use of pressure
•r gravity Alters.

^Milwaukee, Wis.—Following are re-
ported to be the bids opened Apr. IJ by
Fred G. Simmons, Comr. I'ub. Wks., for
constructing Shore Tunnel and all shafts
of the Linwood Ave. intake on Western
shore of Lake Michlcan (price given per
!in. ft.): F. H. Naklelskl. Milwaukee,
$34.92; Jos. Hanre<l<Iy (awarded con-

Lake City. $26,684; Smith & Spragine.

Salt Lake City. $27,844; Lyman &
Samueis, Salt Lake City, $30,645.

Furnish and lay 11,300 ft. Redwood
pipe to the Portland Wood Pipe Co. of

Portland, Ore. at $1.60 per ft. total

$18,080.

Salt Lake City. Utah,-S. Q. Cannon,
City Engr.. has heen authorized by City

Comn to start preliminary work on res-

ervoir to be built In Parley's canyon. Part
of site was cleared of brush last fall

and bedrock was located on one side of

the canvon. When completed the reser-

voir will store 1,000.000.000 gals, of water.

City Engineer was also Instructed to

proceed with plans and specifications for

sub-surface reservoir in City Creek

$«7'50; Thos". Harmon & Co., $53; Rolf
Constr. Co.. .Milwaukee. $.'.2.99.

Knoxvllle, la.—C. H. Slayman. of Ham-
lllon. reported selected to prepare plans
for watei works.

Nevad<. la.—Bids desired until May
11 by R. A. Davis. City Clk.. for con-
structing an artesian well, same to be
approximately 2000 ft. deep and 16 In. at

top for approximately 150 ft. and to end
up with an 8-ln. hole in the Jordan
sandstone: all to he tightly cased at least

to the top of the St. Peter sandstone.

Orange City, la.—Citizens reported to ..

have voted JlO.oOO bonds to purchase canyon just above Pleasant Valley, where
water tank and make other water works jt is proposed to store about 7,000,000 gals.

improvements. In an equalizing reservoir; cost about

Blackbuck. Minn.—Bids desired May 5 ','„,,_, „rpK<! renorts state that bids are
by H. XI. Latterell. Vlllnge Hecorder. for

desired bVcltyXcorder until June 1 for
a steel water tank of 60.000 ^als. capacity

f^l purchase of $200,000 bonds, to be used
and 80 ft. steel tower, including all labor

J^* building a 12-in. supply line from 13th
and material. ^ relief tank to a point near 5th Ave.,

and N St. for the improvement of water
pressure on the northeast bench; for com-
pleting lake Phoebe-Mary dam; for work

Otseo. Minn.—Bids desired until May 4

by M. M. Carpenter. Village Clk.. Record-
er for constructing water works. W. C.
Buck, Engr, Minneapolis.

Broken Bow, Neb.—Citizens reported to
have voted $6,000 bonds for water works
extension and $10,000 for street lighting.

Nelson, Neb.—Contract awarded Apr.
16 for 40.000 lln. ft. 8-ln. water conduit
line as follows: Labor, to Inter Mountain
Bridge & Constr. Co.. Tecumseh: pipe, to
Redwood Mfrs. Co.. San Francisco. Cal.

;

valves and fittings, to Crane & Co.,
Omaha, Neb. J. W. Price. City Engr.

Sterlino, Neb.—-An e'ection will prob-
ably soon be held to vote on issuing
$1S.<>00 bonds (or constructing water
works.

Belfield, N. D.—Bonds in the sum of
$20,000 have been voted for the Installa-
tion of an electric lighting plant and
water works.

Lemmon, S. D.—Bids were opened
Apr. 21 for about 9000 ft. water main
extension from plans of Chas. L. Pills-
bury Co.. Metropolitan Life Bldg.. Minne-
apolis. Minn., as follows: Ceylon Cement
& Tile Co.. Ceylon. Minn., $10,980; Rector
Coolsaet, Marshall, Minn., $10,380; C. A.
Ingalls, Lemmon, S. D.. $10,571. C. A.
Ingalls, Lemmon, $10,608 (awarded con-
tract). Elmer F. Sheets. City Aud.

Clyde Park, Mont,—Contract for con-
structing waterworks, reported awarded
Apr. 15 to McLaughlin & O'Neill, of Liv-
ingston, at $15,318. Engineer, Chas. T.
Sacket. of Livingston.

Fromberq, Mont.—Bonds in the sum of
$25,000 will be voted for construction of
water works, from plans of B. T. Ellis,
of Billings.

Havre, Mont.—Bids desired until May 3
by Jas. G. Holland, City Clk., for installing
service pipes in Special Improv. Dists.
Nos. 64, 65, 66. 72, 74 and 75.

Marshall, Mo.—Henrici, Kent & Lowry,
Kansas City, are making appraisal of

on Twin Lakes project: for work on Par-
lev's canvon reservoir: for finishing the

at'h S. St. distribution reservoir; for ex-
tending city's canal from Little to Big
Cottonwood, and for aciiuirins additional
water rights.
KiWl A. Scheid, City Recorder, writes

that following are bids opened Apr. 21

for constructing dam at Twin Lakes
(bids were received on 2 different types
of construction)

:

Rubble concrete 4 lowest bids: Jas.
Stewart & Co., New York, $70,485; J. P.
Moran Contr. Co.. Inc., Salt Lake City,
$70,600: Sam Williams, Salt Lake City,
$74,725; John Shea, Salt Lake City,
$82,025.
Reinforced concrete .Ambursen type, and

including 5 per cent royalty: Ryberg
Bros., Logan, $74,681; Stewart Engr. Cor.,
New Tork, $74,996: Sam Wiliams, Salt
T-ake City. $78,10S: Morrison Kunsden
Co., Boise, Idaho, $78,283.

Montreal, Que.—The Bd. of Control is

reported to favor spending $8,550 for new
plans for enlargement of filtration plant,
to be prepared hv Hering & Puller, of New
York: also building, under agreement
with the Cook Constr. Co., of a test wall,
to cost $16,000. The Controllers will also
urge necessity of proceeding at once with
extension of filtration plant.

Toronto. Ont.—Bids desired until Mav 4
by Bd. Control (T. L. Church, Mayor,
Chmn.) for water tube boilers at Main
Pumping Station, adyertised in Engineer-
ing Record.

Asslniboia, Sask.—J. R. Nolan, City
Secy.-Treas.. writes plans are being pre-
pared by Murphy & Underwood, Saska-
toon, for water works: cost $65,000.

SEWERAGE AND SEWAGE
DISPOSAL,

Items Arranged Geographically

Wellealey, Mass,—Wm. H, Blood and
complete water works for Marshall and '"as. h. Fuller, of Wellesley, and Isaac
aaslsting city in 0()ening un books and »prague, of Wellesley Hills, have been
accounts in accordance with new State aPPOInted as a committee to have charge
Pub. Utility Comn. rulings. " " —-----

Ashdown. Ark.—Bids desired by J. M.
Johnson. Secy. Water Works Dlst.. until
May 6. for furnishing material and con-
structing water works to Include 37,760

of proposed sewer system.

Westfleld, Mass.—See "Water Works."
Brooklyn, N. Y.—Bids desired until May

12 by L. H. Pounds, Boro. Pres., to con-

Lgl^er,%V.n?ri4^*^^^;^rofVnmf^^; T'^lt^l? '':L'\i'"ll^^^%^^,!i
Aransas Pass, Tex. — Bonds to the sewers, storm outlet sewers and the force

amount of $35,000 reported sold, proceeds main and sewage pumping station, etc.,
to be used for instailation of an electric
light plant and water works.

Livingston, Tex.—Citizens reported to
have voted to construct water works to
cost about $20,000.

MIneola. Tex.—C. M. Dozler, Secy.
.Mineoia Ice. Light & Water Co., writes
that about Jls.uOO will be spent in the
near future, for extending water mains,

Roslyn. Wash —Citizens reported to
have voted $28,000 bonds to extend Its
gravity water system.
Amity. Ore.—Bids reported desired un-

til May 17 by E. W. Rea, CUy Treas., for
$lo,00(i water bonds.

Eugene, Ore.—Contract awarded for
cement work in connection with con-
struction of reservoir to Guy Pyle of
Eugene, at $10.63.V.

' "

Warrenton, Ore.—Contract reported
awarde<l to C. H. Green Co.. Spokane,
Wash., for constructing gravity system ofwater works to extend from Lewis and
Clark* River by way of Ft. Stevens, adistance of 21 miles; cost $138,000. Con-
tractors have purchased the bonds.

m.Tf.lS.
*"" Cal.—Bonds In the sum of

t4U.iKXI reported sold, to be useil for ex-
tensions to newer and water system and
for paving improvements.

..J??"*",' Utah.—Contracts . overing
additional material and work on ihi- can-yon pipe line awarded by City Comrs.
Apr. 17 as follows:
Construction contract to Green Constr

Co. of Toledo at following bid: 1000 cu'
yds. embankment. 66 cts. ; 22.530 cu yds'
excav.. 63 cts.: 11.300 lln. ft. Redwood
pipe to haul, 4 cts.; 80-ft

'

Amerir-an bridge
Next 3 lowest bids

within parcel of land between W. 10th
and W. nth Sts., and Ave. V and a line
parallel therewith and 200 ft. southerly
therefrom. Security $20,000.

Greece, N. Y.—Bids desired until May 5
hy Sewer Comrs. Sewer Dist. No 3 to
construct sewers in said district. Wm
C. Gray. Engr., 77 Main St. W., Rochester.

Long Island City, N. Y,—Bids desired
until May 5 hy Maurice E. Connolly,
Boro. Pres.. to construct sewers and ap-
purtenances In Canal. Shaw and Guion
Aves., Orchard pnd several other streets
Total security, $33,600.

New York, N. Y.—Bids desired untilMiy 6 by Douglass Mathewson, Pres.
Boro. Ilronx, to construct sewers and ap-
purtenances In Plimpton and Corlear
Aves., W. 234tli St. „ud Review PI
Total security $11,900.

Niagara Falls, N. Y,—The Bd. of Pub.
Wks. lias approved issue of $75,000 bonds
for construction of sewers. F. S Park-
hurst, City Engr,

Olean, N, Y.—Bids reported desired
until May 15 by H. E. Bunce, Citv Engr
to construct 8000 ft. 10 to 18-in vltr
pipe sewer. Probable cost $8,000.

Syracuse, N. Y.—The proposed Huntlev
tract sewer, will Include 34,300 ft. 8 to 27-
Iri. pipe sewer, average depth 12 ft. and
^1 to 66-111 brick or concrete sewer aver-
age depth 10 ft.; estimated cost $112 000
Contract will be let late this summer by
the Bd. of Contract and Supplv. m' B
Palmer. Deputy City Engr.

•. XP"^^^' ^- Y-—Bids desired until Mav3^py^Bd^ Contract & Supply (Edw. P.
d

ep-
$1*5(kJ'- \iZ'%3'^,f?

Wafsh. Secy.,:'for constr^uc'K h^o^u'L^ an*

P.' J^'MoSn'co.i^'saU pe?!;Tn'Avi:
'"^'''' '" ^ "<"•'""> "^ ^'^P

kitmu maritd thus give the tiamei of parties awarded contracts.

Verona, N. J,—T. E. Brooks. Boro. Clk.
writes citizens voted -Apr. 27 to ,issue
$80,000 bonds for sewer system, from
plans of Clyde W. Potts, 30 Church St.

New York, and Frank W. Crane. 460
Bloomfleld Ave.. Montclalr. E. N. Bush,
Chmn. Sewer Com.

Pennsylvania.—Following are among
the permits issued by the State Dept. of

Health at Harrisburg (Dr. Saml. G.
Dixon. Comr.):
iHKiuesne, lateral sewer exeensions.
AVilkes-Barre, lateral sewer extensions.
Philadelphia, lateral sewer extensions.
Pittsburgh, intercepting sewer.

West Chester, Pa.—Bids desired until
May 12 by Borough Council for an addi-
tional sanitary sewer system, including
14.000 ft., 8, 10 and 12 in. terra cotta pipe
and 32 brick manholes, advertised in En-
gineering Record. N. R. Rambo. Boro.
Engr., West Chester.

Baltimore, Md. — Contract awarded
Apr. 21 by Sewerage Comn. (Calvin W.
Hendricks, Ch. Engr.) on Sanitary Con-
tract 149, Sect. 1, of Gwynn's Falls in-
terceptor, to Jas. Ferry & Sons at $26,-
816. Next 3 lowest bids: M. O. Herron &
Sons, $27,123: Thos. Hampton, $29,775;
Smith & Ruggles, $29,841.

Easton, Md.—Bids desired until May 25
by Mayor for constructing 2 sludge beds,
7 sand filter beds and 2 motor driven
sludge and sewage pumps with piping,
valves, etc.. at sewage disposal works,
and extension of South Outfall Sewer,
advertised in Engineering Record. Kas-
tenhuber & Anderson. Acting Town
Engrs., Easton.

Wilmington, Del.—Mayor Howell re-
ported to have approved ordinance to
borrow $500,000 for improvement of streets
and sewers.

Washington, D. C.—See "Paving and
Roads."

Washington, D. C.—Following are 4

lowest bids opened Apr. 21 for construct-
ing about 1000 lin. ft. trunk sewer: Geo.
Hvman, Washington. $5,300: Warren F.
Brenizer Co., Wasliington, $5,370; Wm. F.
Cush, Washington. $5,621; Whiting-Tur-
ner Constr. Co., Baltimore. Md., $6,624.

Asa E. Phillips. Supt. Sewer Dept., D. C.
Bids desired until May 12 by Comrs.

D. C. (Oliver P. Newman. Comr.) for
constructing sewers in District of Colum-
bia, adyertised in Engineering Record.

Southport, N. C.—See "Water Works."

Greenville, S. C.—Citizens voted Apr.
20 to issue $25,000 hoiirts for extension of
sewer system. C. P. Ballinger, City Engr.

Manning, S. C.—See "Water Works."

La Fayette, Ga.—Contract awarded
Apr. 19, for furnishing material for sewer
system as follows 5 miles 8 and 10 in.

sewer pipe to Chattanooga Sewer Pipe
& Fire Brick Co., Chattanooga, Tenn.;
100 tons castings to Columbian Iron Wks.,
Chattanooga, Tenn.; 25 syphons to Pa-
cific Flush Tank Co., New York; and 200
bbls. cement to M. A. Street, La Fayette.
J. B. MeCrary Co., Atlanta, will do the
construction work.

Port RIchey, Fla.—See "Water Works."

Paducah, Ky.—Citv will soon ask bids
for constructing Sect. 1 of the Third
Dist. Sewer System. Money for work
is on hand and contract drawings will

be completed shortly. Address L. A.
Washington, Comr. Pub. Wks.

Canton, O.—Wm. E. Sarver, City Engr.,
reported to be completing plans for new
sewers, to cost about $100,000.

Cincinnati, O.—Contract awarded .A.pr.

14 for constructing trunk sewer in Lud-
low Run from Spring Grove Ave. to Ellis

St. to the Connelly Constr. Co., Cincin-
nati, at $35,704.
Bids desired until May 3 by Director

Pub. Service (Parke S. Johnson, Secy.),

to construct sewers in Julia Ann St. and
Larkspur Ave.

Rids desired until May 11 by Director
Pub. Service (P. S. Johnson, Secy.), for

corstructing sewers in Manss, Latham
and Beech Aves. 9nd Daniels St.

Cleveland, O.—Contracts have been
awarded hy Bd. of Control for construc-
tion of sewers as follows: To .Wm. Leh-
mann, for sewer on 105th St., at $50,879
(bids opened Apr. 15). and to Brookside
Constr. Co. for sewer on Eddy Road, at

$15,885 (bids opened -Apr. 8).

Bids desired until May 6 by A. R.
Callow, Comr. Purchases and Supplies,
to construct sewers in Valley, Spring and
Jennings Rds. and St. Clair Ave.

Kent, O.—Lowest bid recently received
for constructing sanitary sewer system
reported submitted by Wm. Hunt, of
Akron, at $.59,600.

Lowellvllle, O.—Following are reported
to he lowest bids recently received by
Village Council for constructing sewers:
South Side sewer, A. W. Smed.ey. of
Youngstown. at $4,474: North Side sewer.
Turncr-Olsen Contr. Co.. Youngstown.
$24,961. Bids rejected on south side sew-
er and will be readvertised.

Urbana, O.—Contracts for storm sew-
ers reported awarded hy Bd. of Control
.\pr. 12 as follows: S. Main St.. to the
Chas. F. Smith Co.. Dayton, at $9. 342;
Scioto St. and Kenton St.. storm sewers,
to Boyd & Cook, at $7,872.
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South Bend, Ind.—Bids desired until
Hay 15 by Bd. Pub. Wks. (E. M. Morris.
Chmn.) for trunk sewer on portion of
Michigan St., advertised in Engineering
Record.

Chicago, III.—Bids desired until May
3 by Bd. Local Improv. (E. J. Glackin,
Secy.) to construct drains in portions of

Constane and Long W. 100th and a num-
ber of other streets.

Biils desired until May 7 by Union Sta-
tion Company, Chicago (Thos. Rodd. Ch.
Engr.), for constructing trunk sewers in
Canal, Clinton and Monroe Sts., concrete
retaining walls and curb wall in Canal
St. and curb walls in Monroe St., adver-
tised in Engineering Record.

Milwaukee, Wi«.—Bids desired until
May 14 by Sewerage Comn. (J. H. Fowles,
Secy.) for constructing intercepting sew-
ers and connections on both sides of
Milwaukee River, Contracts 9 and 10, ad-
vertised in Engineering Record.

Council Bluffs, la.—Local press reports
state tliat bids are about to be called
for hv the Dept. of Pub. Wks. for the
Miller Park sewer, to cost $50,000: also
for extending the Saddle Creek sewer
southwest of Harney St., to cost about
$50,000.

Sioux City, la.—City Council reported
to have decided to construct storm water
sewer system in North Riverside; cost
$12,000.

-estate Center, la.—Contract awarded
to Cole Bros., of Ames, at $19,943, for
constructing a sanitary sewer system,
consisting of approximately 3085 ft. 10-in.
and 21,128 ft. 8-in. sewer; also a disposal
plant, consisting of a reinforced ^ank of
50,000 gals, capacity and 2 sand filters.

J. W. Sparks, Town Clk.

Waukon, la. — Contract reported
awarded to M. Tschirgi & Son, of Cedar
Rapids, for constructing sewer system at
$2fi.984.

Breckenrldge, Minn,—City Clerk writes
that plans being prepared by Engineer
BaUei-, of Wahpeton, S. D., for a sewer
system, to cost $18,000.

Fairmont, Minn.—Bids desired until
May 6 by H. B. Tuttle, City Clk., to fur-
nish material and construct about 24
blocks sewers. A. Marsden, Engr.,
Ames, la.

St. Paul, Minn.—City Council has passed
ordinance providing for construction of
the Fredericka-Fairmont sewer system;
cost about $139,000.

Grand Island. Neb.—H. E. Clifford. City
Clk.. writes at recent city election the
people voted in favor of obtaining plans,
estimates, etc., and submitting a sewer
and drainage bond proposition. No
bonds have been voted yet.

Watertovxn, S. D.—It is reported that
$88,000 will be spent for construction of
sewers. Fred Shrieber, City Engr.

Ashdown, Ark.—Bids desired by J. M.
.lohnson. Secy. Sewer Dist.. until May 6
for constructing sewer system of 40,000
ft. 8 to 15-in. vitr. pipe and sewage dis-
posal plant. Engineers, Winters & Dove,
of Ft. Smith.

Slloam Springs, Ark.—Bids desired
until May 12 at ofHce of R. J. Alfrey,
.Secy. Bd. of Improv., Sewer Dist. No. I,
to furnish material and construct a sani-
tary sewer system, to include 56,300 ft.
6 to 15-in. vitr. sewer pipe, 17,800 ft.
trench, to 4 ft. deep, 29,100 ft. 4 to 6 ft.
deep, and 9800 ft. 6 to 16 ft. deep, 136
manholes, 12 flush tanks, 3000 cu. yd.
rock excav. in trench, disposal plant com-
plete, etc. Winters & Dove, Engrs., Ft.
Smith.

Cleburne, Tex.—Bonds in the sum of
$180,000 were sold on .^pr. 15. to be used
for constructing a sewer system.

Temple, Tex.—About $10,000 will be
spent for extensions to sanitary sewers.

LImon, Colo.—Bids desired by Carl M
Cook. City Clk., until Jlav 12, for con-
structing sewers from plans of Geo. H

,
Sethman, Equitable Bldg., Denver.

-^Spokane, Wash.—Contract reported
awarded to W. J. Hoy & Co.. of Spokane,
for constructing sewers in Sprague, 1st
and Division Sts., at $25,500.

North Bend, Ore.—Plans reported ap-
proved by City Council for sewer system
of vitr. pipe. Cost, $25,300.

Callstoga, Cal.—Lowest bid submitted
by Bardweil & Dillerman, of Calistoga,
at $14,200 for extension to sewer .system.

Palo Alto, Cal.—See "Water Works."
Stockton, Cal.—Plans are to be pre-

pared by H. T. Compton, City Engr..
preparatory to calling an election on
question of installing sanitary sewer sys-
tem, including main sewers, outfall sew-
ers and disposal works.

Salt Lake City. Utah.—Local press re-
ports state that bids are desired by Citv
Recorder until .June 1 for the purchase of
$100,000 bonds to be used chieflv for the
sewer outlet to be built across western
part of city.

London, Ont.—Bids desired until May
7 by H. A. Stevenson. Mayor and Chmn.
P.d. Control, for constructing sewers as
follows: Dundas E^st storm sewers and
sanitary sewers, 700 Iln. ft.: Price St
Sect., sanitary sewer, 1680 lin. ft.; Carling

Creek West Sect., monolithic storm
sewer, 2336 ft.; Carling Creek, East
Sect., concrete pipe storm sewer, 8010
lin. ft. Chipman & Powers, Engrs., Mall
Bldg., Toronto.

Toronto, Ont.—See "Hydraulic Con-
struction and River Improvements."

BRIDGES.
Items Arranged Geographically

Lowell, Mass.—Stephen Kearney, City
Engr., writes that it is proposed to con-
struct a concrete bridge on concrete foun-
dation at Pawtucket Falls, to have 2
spans 150 ft., and cost $80,000. All work
done by city.

Buffalo, N. Y.—See "Railroads."

Schenectady, N. Y. — The Assembly
passed bill providing for constructing
bridge over Mohawk River and barge
canal between Schenectady and Scotia.

Elizabeth, N, J.—Bids reported desired
until May 5 by Co. Bd. Freeholders, for
co.-bcruciinK <i. steei iitt bridge over
Elizabeth River, 60 ft. channel clearance
ani. ») ti. itngtn of mo\ins leaf bi-.cige lo
have single leaf truss. Strauss Trunnion
Bascule, Jacob L. Bauer, Co. Engr.

Easton, Pa.—Bids desired until May 14
by County Comrs. at Easton to construct
a reintorced concrete bridge over Bush-
kill Creek near Altua. Geo. F. P. Young,
Co. Controller.
Knowlton Bridge Co. incorporated to

construct bridge over Delaware River at
Easton.

Hollldaysburg, Pa,—Bids desired until
May 7 by Co. Comrs. at HoUidaysburg
for constructing 8 reinforced concrete
bridges; also same time and place for
cleaning and painting steel work, furnish-
ing and erecting steel floor system and
furnishing and laying creosoted block
floor on bridge over Juniata River near
P. R. R. roundhouse, length or span 126
ft., roadway 18 ft.; also painting and
cleaning steel work below floor line and
furnishing and laying creosoted plank
floor on bridge over Little Juniata River
at Shoenberger; length of span 120 ft.,

roadway, 14 ft. W. S. Hostler. Co. Clk.

Reading, Pa.—Contract for construct-
ing bridge over 6th St. awarded by Read-
ing Ry. Co. to Seeds & Derham, Phila-
delphia, for substructure, and to Mc-
Clintock-Marshali Co., Pittsburgh, for
supCi structure: total cost $20,000.

•West Chester, Pa.—Contract award-
ed Apr. 12 for constructing bridges as
follows: To P. J. MeCormick & Son,
West Chester, for bridge at N. Oxford,
$2,098; to Corcoran Constr. Co., West
Chester, for bridges at Dowlins and Lyn-
dell, $3,760; and to M. Kennawe for a
bridge at St. Petero, $3,445. Isaac Y.
Ash, County Controller.

Elklns, W. Va.—Bids desired until May
4 by County Court, at Elkins, for con-
structing following bridges: Mill Creek
Bridge on Huttonsvilie and Helvetia Pike,
near town of Mill Creek; bridge on Staun-
ton and Parkersburg Turnpike; stone gut-
ter bridge on Stanton and Parkersburg
Turnpike; Kings Run Bridge, on Beverly
and Fairmont Turnpike; Isners Run
Bridge on Beverly and Fairmont Turn-
pike; Stalnakers Run Bridge on Buffalo
Turnpike; Stone House Bridge over Cheat
River near Stone House. Thaddeus Pritt,
Clk. of Court.

Rome, Ga.—Bids- desired until May 21
by County Bd. Comrs. Roads and Rev-
enues (J. G. Pollock, Chmn.), Rome, lor
construiiing bridges as follows: 2d Ave.
Bridge, a reinforced concrete arch bridge,
40-ft. roadway, 2 8-ft. sidewalks, total
length about 376 ft.; reinforced concrete
arch bridge at Broad St.. 40-ft. roadway,
2 8-ft. sidewalks, total length about 407
ft.; steel truss bridge on concrete sub-
structure at 5th Ave., 3BVi-ft. roadway,
2 8-ft. sidewalks, total length about 367
ft. The bridge will have a movable
Channel span with a channel clearance
of about 100 ft. After bidding on plans
as above stated bidders may also submit
alternate designs and specifications with
their bids. Greiner & Whitman, Engrs.,
Fidelity Bldg., Baltimore, Md. Kiefter
Lindsey, Co. Engr., Rome.
Sheridan, Ala.—Bids reported desired

until May 4 by Marshall Z. Lowell, Clk.
Bd. Superv., Auburn, for a reinforced
concrete bridge over Bear River near
Sheridan.

•Akron, O.—Contract awarded Apr. 19
for constructing bridge on Howard St.
to W. J. Yockey, of S. Akron, at $5,143.
L. C. Bower, Clk. Co. Comrs.

Akron, O,—See "Paving and Roadmak-
ing."

•Cleveland, O.—Contract awarded by
Bd. of Control to the C. A. White Co.
for constructing culvert in Doan Brook
for extension of Hough Ave., at $9,085.

Dayton, O.—About $15,000 is to be
spent by county for repairs to county
bridges.

•Eaton, O.—Contracts for constructing
bridge over Twin Creek. Harrison Town-
ship, awarded by County Comrs. as fol-
lows: .Substructure, to O. Nicholas, at
$6,630, and superstructure, to Brookville
B:ridge Co., Brookville, at $6,630.

London. O,—C^omrs. Madison County
sold $21,450 bridge improvement bonds.

• Illinois.—Contracts awarded as fol-

lows by State Highway Dept., Spring-
field, for bridge work (bids opened Apr.
14):
•Massac County bridge, awarded to W.

H. Hoffman, Lafayette, Ind., at $2,588.
•Johnson County bridge, awarded to

Montgomery Parker Co., Rockport, Ind.,
at $2,353.

Eau Claire, Wis.—J. C. Fennessey, City
Clk., writes it is proposed to construct a
reinforced concrete bridge, 1 span, 54 ft.

North Platte, Neb.—Bids desired until
May 21 by C. W. Yost, Co. Clk., Lincoln,
for constructing a bridge across North
Platte River about 2 miles east of North
Platte. Bids to be submitted on low
truss steel bridge, composed of 7 100-ft.
spans, 20-ft. roadway, concrete floor, con-
crete piers and concrete abutments, rest-
ing on steel piles or a reinforced con-
crete bridge of balanced arch type, com-
posed of two 60-ft., two 65-ft.. two 70-
ft., two 75-ft., and two 80-ft. arches,
with 20-ft. roadway, 50-degree skew, with
concrete piers and abutments resting on
piles.

Grant City, Mo.—Bids reported desired
May 4 by John Bunker, Co. Highway
Engr., for 60 ft. riveted steel truss, also
several smaller bridges.

•St. Louis, Mo.—Contract for concrete
piling for eastern approach for free
bridge awarded by Bd. Public Service to
Chas. Lund., at $12,450.

Little Rock, Ark.—See "Paving and
Roads."
Forney, Tex.—See "Paving and Roads.",

Everett, Wash.—A. B. Dean, Deputy Co.
Engr., writes all bids opened Apr. 12 for
constructing concrete steel viaduct on
Pacific Highway have been rejected.
Lowest bidder: Bancroft & Morgan,
Everett, at $2,691.

•Hoqulam, Wash.—Contract for altera-
tions to 8th St. Bridge awarded by City
Council to McCrary & Wiilard, Spokane,
at about $6,852.

•Olympla, Wash.—Contract awarded
Apr. 19 for constructing bridge over Perry
Creek, pony truss concrete foundation,
3 80-ft. spans, width 20 ft., to Coast
Bridge Co., Portland, at $8400. Next 3

lowest bids, Chas. G. Huber, Seattle, $8,-

996; Portland Bridge & Iron Co., Port-
land, $9,980; Weymouth Constr. Co.,

$10,200.

Seattle, Wash.—Two lowest bids opened
by Bd. Public Works lor constructing 8th
Ave. S. and Duwamish Waterway
Bridge submitted by J. A. McEachern
Co., Colman Bldg., Seattle, at $24,206. and
Sound Constr. Co., Lowman Bldg., Seat-
tle. $26,860.

Tacoma, Wash,—Bids reported desired
until May 8 by Co. Comrs. for construct-
ing a ponv truss bridge at South PTairie,
estimated to cost $3,000. D. H. White, Co.
Engr.
Lebanon, Ore,—A. M. Russell, Co. Clk.,

writes no bids have yet been asked for
bridge to be constructed over Santian
River. Cost reported to be about $16,000.

Martinez, Cal.—Plans for constructing
steel bridge. 542 ft. long over Middle River
have been approved by County Comrs.:
cost $125,000.

Santa Ana, Cal.—Bids were opened Apr.
7 for constructing bridge over Coyote
Creek as follows: C. McNeill, Santa Ana,
$7,197, and J. Simon Fluor, Santa Ana,
$7,345. W. B. Williams, Co. Clk.

Frederlcton, N. B.—Bids reported de-
sired until May 5 by Minister of Public
Works, for bridge over Titea Gouche
River at Brown's Dam Mill. 4 steel spans
and 3 trestle tower piers and concrete
abutments.

Ottawa, Ont.—Plans are about com-
pleted for Pretoria Ave. bridge and bor-
ing is now in progress. Bids will be
called for early in May; estimated cost,

$100,000.

Ottawa, Ont.—See "Paving and Roads."

PAVING AND ROADS.
Hans Arranged Geographically

Massachusetts.—Bids were opened Apr.
20 bv Massachusetts State Highway
Comn. (F. I. Bieler, Secy.), 15 Ashbur-
ton PI., Boston, for constructing follow-
ing State highways:
•Amherst-Hadley, tar macadam, 11,000

ft., awarded to Lane Constr. Cor., Meri-
den, Conn.. $12,465. Next lowest bids:
Fred E. Ellis, Melrose, $12,607; R. F.
Hudson, Melrose, $13,390.
•Raynham, tar, 800 ft., awarded to

Snow & Farrington, Wrentham, at $11,-
068. Next 2 bids: A. M. Cusack, Bos-
ton, $11,428; H. L. Thomas, Middieboro,
$11,325.
•Northbridge, concrete, 4400 ft., award-

ed to J. J. McCarthy Co., 115 Boston
St., South Boston, at $11,692. Next 2
bidders: Alco Constr. Co., Boston, $12,-
167; E. R. Newall, Uxbridge, $12,439.
•Greenfield, asphalt anu oil, 15,700 ft.,

awarded to R. F. Hudson, Melrose, $7,-
580. Next 2 bidders: Fred E. Ellis, Mel-
rose, $7,902; Lane Constr. Cor., Meriden,
Conn., $8,095.
•South Hadley, asphalt and tar, 9600

ft., aw.arded to Lane Constr. Cor., Meri-
den, Conn., at $23,350. Next 2 bidders:
Middlesex Contr. Co., $26,760; D. O'Con-
neirs Sons, $29,325.

Bernardston, 15,300 ft., bids taken
under advisement. Low bidder, gravel
construction, E. R. Newall, Uxbridge, at
$9,834; low bidder bituminous construc-
tion. D. T. Perry Sons. Brattleboro, Ver-
mont, $11,098.
•Ashby, contract awarded on bids

opened Apr. 13 for road construction at
Ashby, by Highway Comn., to Alco
Constr Co., Boston, at $10,180.

Massachusetts.—Bids desired May 4 by
Massachusetts Highway Comn., 15 Asb-
burton PI., Boston (Wm. D. Sohler,
Chmn.), for constructing 5 sections of
State Highway as follows:
Town of Shrewsbury, 10,100 ft. asphalt.
Deerfieid, 6,500 ft. oil.

Methuen and Lawrence, 10.400 ft. as-
phalt.
Swampscott and Saiera. 15,000 ft. tar

and asphalt.
Brocliton, Abington and Whitman, 10,-

9o0 tt. tar and asphalt.

•Connecticut.—Contracts have been
awarded by State Highway Comr. Chas.
J. Bennett. .Hartford, on bids opened
Apr. 19 as follows:
•Middletown, Haddam, New Britain,

Bristol, Colton, Southbury and Danbury,
inclusive, wood guard rail, to Webster &
Webster, East Hartford, at $2,327.
•Old Lyme, native stone macadam on

Beck Road, 8690 ft., to John Arbori, 172
Congress Ave.. New Haven, at $13,346.
•Wethersfleld. bituminous macadam on

Hartford -Saybrook Road, 1013 ft. In
length, to Leconardo Suzio. Meriden, at
$7 594
•Rock Hill, concrete on Hartford-Say-

brook Road, 1225 ft. in length, to A. C.
Sternberg, Jr., Constr. Co., West Hart-
ford, at $9,712.

Hartford, Conn.—Bids desired until

May 17 by Bd. Water Comrs. (Fred D.
Berry. Secy.) for constructing a gravel
surface road north of Nepaug Reservoir,
Contract 8, in the town of New Hartford,
advertised in Engineering Record.

Hartford, Conn.—Bids opened Apr. 13

by Bd. Contract and Supply for paving
(a) Union Paving Co., Schenectady, N. Y.,

$36,317; (b) Edw. Bait Co., Hartford,
$40,334:

(a) (b)
20,260 Sq. yd. sheet asphalt. . .$0.87 $0.80

30 Cu. yd. extra binder 10.66 8.00

3,300 Cu. yd. concrete founda-
tion 4.10 4.75

4,870 Cu. yd. excavation 0.44 0.80

2.100 Sq. yd. sheet asphalt,
repairs 1.07 1.60

10 Cu. yd. concrete foun-
dation, repairs 5.10 5.50

No. of days figured at $10 40 90

Albany, N. Y.—Bids desired May 18 by
State Comn. of Highways i Edwin Duf-
fey. Comr.), Albany, for repairs of certain
highways, advertised in Engineering"
Record.
Bids desired May 21 by State Highway

Comn. (Edwin Duffey, Comr.) Albany,
for improving highways in various coun-
ties, advertised in Engineering Record.

Albion, N. Y.—New Orleans County Bd.
Supervs. voted to construct 2 county
highways at cost of $144,200.

Brooklyn, N. Y.—Bids desired until May
5 by L. H. Pounds. Boro. Pres.. for pav-
ing with asphalt portions of Argyle Rd.,
Belmont, Webster. 12th and 21st Aves..
Lincoln PI., President and Louisa Sts., In
all 21,600 sq. yd. paving, etc.; grading,
curbing and laying sidewalks on New-
port St. and Saratoga Ave., 20,620 sq. ft.

cement sidewalks, etc.

•Buffalo, N. Y.—Contracts for paving
awarded as follows: German Rock As-
phalt & Cement Co. D. S. Morgan Bldg..
with asphalt Harvard PI. $12,350, Henry
P. Burgard Co., 1968 Fillmore Ave., with
asphalt Burgard PI. $9,115.

Cattaraugus, N. Y.—Citizens voted to
pave with brick 2 streets; cost $19,500.

•Gloversvllle, N. Y.—Contract awarded
Apr. 20 for paving Jay and W. 8th Sts.
to J. P. Dugan & Co.. Amsterdam, at
$21,238, concrete and B. B. macadam to
be used. Other bids: A. M. Banker,
Gloversvllle, $26,553; Parkes-Hassam Pav-
ing Co., Worcester, Mass., $25,235; Sche-
nectady Contr. Co.. Schenectady, $28,478:
A. L. Willey, Binghamton, $24,098. C. J.
Mahoney, City Clk.

Long Island City, L. I., N. Y.—Bids
desired until May 5 by Maurice E. Con-
nolly, Pres. Queens Boro., for about 1500
tons asphaltic cement for the Bureau of
Higliways, paving with granite block on
Sunswick St., 1750 sq. yd. ; asphaltic block
S. Washington Pi. and N. Henry St., 310f>
sq. yd.; sheet asphalt, llth Ave., 1800 sq.
yd.; security in all, $9,900: also for 34,200
sq. ft. flagstone sidewalk in Van Dam
St., First Ward; security, $20,000.

New York, N. Y.—Bids desired until
May 6 by Douglas Mathewson, Pres. Boro.
Bronx, for paving with bitu.Tiinous con-
crete E. 174th St., 3575 sq. yd. pavement,
etc. : repaying with concrete and sheet
asphalt, sidewalks and roadway of bridge
over tracks of N. Y. C. & H. R. R. R. at
E. 153d St. and Sheridan Ave., 1360 sq.
yd. sheet asphalt pavement and 8040 sq.
ft. concrete sidewalk: paving with as-
phalt blocks E. 167tli St.. 1340 sq. yd.
pavement, etc.; flagging sidewalks, pav-
ing with granite blocks, E. 151st St., 6050
sq. yd. pavement, etc.; flagging sidewalks,
etc., on Overing St., 15,840 sq. ft. con-
crete sidewalk, etc.

i;IU-in.< marked thus give the names of parties awarded contracts.
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Niagara Falls. N. Y.—Bd. l^Mblic Wka.
cootemplates spendins about IMO.OOO on
a>T—t paTsments.
Voetl praaa reports sute bids desired

by Clerk. Bd. Pub. Wks. until May 4 for
laiTinc Whitney Ave. and Mala St.: total
com of tSl.&<M.

North Tonawanda. N. Y.—Contract
for pavinc with concrete Roblnaon St.
and Rurobold Ave. awarded by Bd. Pub.
VTks. to Louis H. Gtpp. Buffalo, at (39.IS9.

Port Jervls. N. Y.—Contract has been
awardod Apr. 21 for about (MO sq. yd.
brick pavlns on Jersey Ave^, Indudins
curbins: etc., to Port Jerrta Constr. Co..
of Port Jervls. at tlS.lM. John F. Cleary.
aty Ok.

Rochsatsr. N. Y.—PoUowlns are bids
opened by County Bd. Supervs. for pav-
lns 1^ miles of E^aat Side Boule.—(a)
bitullthlc. (b) amleslte, (c> California
anhalt: Whltmore. Rauber A Vlclnus,
Xn south Ave., (a) WI.TK. (c) {35.S&8:
Warren Bros. Co.. Rochester. <a> $56.1M:
Sehroeder- Hicks Constr. Co.. (a) $S5,S7»;
Blaon City Enslneerins A Constr. Co.. <b)
«M.»9: A. J. Rockwood. (b) )U.442: Rlb-
steln-Holter. Co., (c> $S7.1SS: Bishop
Constr. Co., Ic) *40.9M: JuUus FVede-
richs Co.. (c) $40,510.

Warsaw, N. Y.—Lowest bid opened for
oonstmctlnc Waraaw-PaTillon highway
sabmlttcd by John Johnson Constr. Co..
BuSklo. at $40,083.

Yonkers. N. Y.—Contract for paving
with asphalt block on Tonkers Ave.
awarded by Bd. Contract and Supply to
J. B. Pennell * Co.. Tonkers. at tllO.SZS.

Bayonne, N. J.—No contracts were let
on bids opened Apr. < by Council for fur-
nishing material and repaving with as-
phalt on oM macadam pavt. 34tb, 3(tn
and 54th Sts., about 20.980 aq. yd. pav-
ing: improving 5th and Sth Sts. and
Humphreys Ave. with bituminous con-
crete. 17.800 sq. yd.: sheet asphalt, 14th.
Orient. JOth. I«th, 47th. 51st. 15th. SSrd,
12th. Linnet, bOtb. 41st and George Sts..
Are. A. Lord and Hobart Aves.. 93.900
sq. yd.; reimprovement of ICth and 32d
Sta. and Ave. E with sheet asphalt,
•bout 14,900 sq. yd. No date yet set for
Tsoeiving new bids. S. J. HarwI. City
Snr»-eyor.

Belvlderc. N. J.^<^ontracts for con-
stnictlng waterbound macadam roads
awarded by Bd. Chosen Freeholders as
follows: Danville-ButsTlUe Rd.. 54i miles,
to Smlah Bros.. HacketUtown. at 856,011.
and for Bloomsbury-StlU Valley Rd.. 2.9
mllea, to E. P. Arbogast. Stroudsburg,
Pa., at 848.130.

Freehold, N. J.—Bids desired until May
( by Co. Bd. Chosen Freeholders. Free-
hold (A. E. Cloae. Clk) to furnish mate-
rial and oonstmet Riverside Drive and
3d Sect, of Marlboro-Vanderhurgh Rd.
Geo. D. Cooper, Co. Engr., 00 Bank St.,
Red Bank.

Hackansack. N. J.—Bids desired until
May 28 by Road Com.. County Bd.
Choaeo Freeholders, for improving Tea-
neck Rd.. Schraalenburgh Rd., Washing-
ton, Lafayette and Forest Aves.

Newark. N, J.—Bids were opened Apr.
23 b>' Bd. Street and Water Comrs. for
paving as follows:
Chester Ave., paving from Sth St. to

City Line. Lowest bidder: Ralph Sangio-
vannl, 80 Hoyt St.. 9400 sq. yds. bitullthlc
on «-in. concrete. 82.23; 25 lln. ft. new
30 X 4-ln. Muestone curb. In concrete. 75
cts.: 1804 lin. ft. old curb, four cut and
reset, in concrete. 33 cts.; 1 basin com-
plete. $110. total 821,(85. Next 2 lowest
bids: Northern Constr. Co., 821,808: Stand-
ard Bitullthlc Co., 831.905.
Hunterdon St.. from Renner Ave. to

Lyons Ave. Lowest bidder: Jackson
Contr. Co.. 4700 sq. vd*. bitullthlc on
(-In. concrete. 82.2(: 29O0 lin. fl.. 1« x
Hn., four cut bluestone curb, set in con-
crete. 80 eta.: 25 lln. fl. old curb, reset In
eooerete, 80 eta.: l basin complete, 8100;
psalotenance. 3 cts.: total 813,n4t>
Elm Road, from Tyler St, rdt

BL Lowest bidder Ralph -
i.HW aq. Tds. bltullthic. on c t^,

K.21; 2300 lln. ft.. I« x 5-ln , l.jMfdione
curb, set In concrete. 76 cU.: 50 fl. blue-
stone comers. 10 ft. radius. 85 cts.; 50
ft. bluestone comers. 12 ft. radius, 85 cts.:M ft. old curb, reset in concrete, 30 cts.:
f new basins complete. 1105; maintenance
per CU. yd.. t% cts.; total 814J35.

Paterson, N, J.—Bids desired until May
4 by Bd. Pub. Wks. for paving JefTerson
St. between N. Jd 8t, and Oarfleld Ave.,
and macadamizing Railway Ave., from
Madiaon Ave. to Illinois Art., and con-
troeting an overflow sewer In Pine St. at
Othrtr flt H. J. Harder, City Engr.

Trenton, N, J.—Bids reported deslre<l
ontll May 4 bv Bd. F'reeholders. for bitu-
minous concrete on Brunswick Pike.
Theo. Toblsh. Co. Engr.

Harrtsburg, Pa.—The State Senate
passed bin appropriating 88,SOO.0rio to
Highway Dept. for maintenance of high-
ways, purchase of turnpikes and con-
struction of slate aid roads.

Milton, Pa.—About 850,000 Is to be
spent on paving N. Front St.

Philadelphia, Pa.—Bida desired until
May 3 by Dept. Docks and Wharves
fGeo. W. Norrls, Dlr.) for paving at
Southwark Piers. Delaware River, be-
tween Catharine and Christian Sts.

2»,!»00 sq. vds. block surfacing, 5,544 cu.

yds. drainage. J. B. McCrary Co., Engrs.,

.\tlanta, Ga.

Alabama.—Coosa County, Rocktord,

contract for State Aid Road in Coosa
County awarded by State Highway
Comrs. at Montgomery to Nixon Smith
Constr Co., for grading, draining and sur-

facing with top soil about 2% miles of

the Rockford and Kelierton Road, at

84.616.

Linden, Ala.—Bids reported desired

until May 11 by Co. Comrs. for grading,
draining and surfacing with gravel sec-

tion of a road to cost $4,600. W. S.

Keller, State Highway Engr., Mont-
gomery.

Trenton, Ala.—Contract is about to be
let for constructing road from Tennessee
State Line through Looliout Valley to

Alabama State Line. About $60,000 bonds
have been sold by County Comrs. at

Scottsboro.

Tuscumbia, Ala.—City Council voted to

pave with asphalt business section of

city; cost $35,000,

Baton Rouge, La.—Bids desired until

May 15 by the Commission Council for

laying approximately 170,000 sq. yd. bitu-

minous gravel pavement with concrete
curb and gutter, sub-surface drainage,

etc.; also 22,000 sq. yd. hard surface pave-
ment on concrete base. John J. Mun-
dinger, City Engr.

Franklin, La.—Citizens voted to issue

$200,000 bonds for constructing road
through St. Mary Parish.
Bids reported desired until May 17 by

Chas. N. Frost, Chmn. Police Jury and
Road Comn., Franklin, for constructing
about 60 miles of gravel or shell and
gravel surface highway. Walter Y. Kejn-
per, of Franklin, and Warren B. Reed,
Morgan City, Consulting Engrs.

Hazlehurst, Miss.—Bids reported de-
sired June 7 by Copiah County Dist. No.
5, Road Comrs. (J. M. Dampeer, of Crys-
tal Springs, Pres.) for constructing gravel
roads; about $150,000 available. Xavier A.
Kramer, Engr., Magnolia.

Ellzabethton, Tenn. — Carter County
contemplates spending $350,000 for road
improvements.

Jackson, Tenn.—Bids desired until May
4 by W. F. Alexander, City Clk., for pav-
ing with vitr. brick, ereosoted wood, bitu-
llthic. sheet asphalt and asphaltic con-
crete, advertised in Engineering Record..
Approximately 35,000 sq. yds.

Knoxvllle, Tenn.—Contract for paving
with asphalt Vine Ave. awarded by City
Commission to Murray Constr. Co., Knox-
ville, at $13,012.

Barbourvllle, Ky.—Press reports state
bids desired until May 7 by County Judge
Thos. G. Hammons lor $200,000 road con-
struction bonds.

Elyrla, O.—Bids desired by Clerk Bd.
of Public Service, May 11, for a 40-ft.
brick pavement about 9650 sq. yds. and
4550 ft. curb. C. M. Theobalt, City Engr.

Bowling Green, O.—Bids reported de-
sired until May 11 by C. E. Stinebaugh,
Co. Aud., for broken stone and screenings
for road repairs.

Cleveland, O.—Bids desired until May 5
by A. R. Callow, Comr. Purchases and
Supplies, for paving W. 76th, E. 65th and
E. 138th Sts.

Columbus, O.—Bids desired until Mav
18 by Bd. Trus., Ohio State Univ., to
furnish material and construct approxi-
mately 6000 sq. yds. asphaltic macadam
roadway.

Columbus, O.—See "Public Buildings."

Coshocton, O.—Contracts awarded by
Bd. Pub. Service, Apr. 15, for brick pave-
ment as follows: To G. J. Bock & Son,
Coshocton, for paving 3d and Sth Sts.,
$10,490, and to Rosser, Harper & Stuart,
of Bremen, for E. Main St., $8,587. A. M.
Fisher, City Engr.

Kenton, O.—Bids reported desired May
7 by County Auditor for 3 miles of water-
bound macadam.

Mansfield, O.—Bids desired until May 20
by County Comrs. at Mansfield tor con-
structing, repairing and Improving the
road known as part of the State Rd.,
about 5 miles, in Jackson and Cass Town-
ships. C. L. Bushey, Co durveyor.

Marlon, O. —Contracts for paving
awarded by Bd. Control as follows: N.
Main St., with Metropolitan block, to P
Drake & Sons, Marion, at $23,197, and
Windsor St., with asphalt block to
.Vsphalt Block Paving Co., Toledo, at
$11,572.

Marysvllle, O.—Bids desired until May
10 by Chas. A. Moreiock, Co. Aud., for
$31,000 road Improvement bonds.

Norwood, O,—Bids desired until May
10 by Director Pub. Service (H. D. Arm-
.ftrong, Clk.) to furnish material and im-
prove a portion of Baker Ave. by paving
roadway with bituminous macadam, con-
structing concrete curbs "and gutters,
sanitary sewer, etc.

,i.^f.*,1 ^,t'^- h!.''*"' ^"."'^''''^r*''".!;^*'' Ohio.—Following are lowest bids opened<I<-Bired .May
, by A. S. I.*pei!, City Clk., Apr. 2 by State Highway Dent Colum-

wJii""i"„Tin'Jiln'J'Vn"r,"n"^'^"5*"»''"<i«'^'' ''"« for%tate road worki 7o VnchlSewall. Including 40.000 sq. yds. macadam, bridges and culverts, grading roadway and
/«rm« marked Ihut give the namet of parlies awarded contracts.

Pittsburgh, Pa.—Contracts awarded
by County Comrs. as follows: 250,000 jpl-

asphalt for seal coat to United States Ke-
Qning Co., at 5.95 cts. per gal. and to

AtlauUc ReAning Co., at 6.1 cts. per gal.,

for 150,000 gaJ. asphalt road oil to Atlantic
Reflnlng Co., at S.64 cts. per gal.; one
10-ton road roller, to Buffalo Steam Uoad
Machine Co., $1,465.
Contract awarded Apr. 23 by County

Comrs. for ereosoted wood block floors on
numerous county bridges to Farris Eng.
Co.. Jenkins Arcade, Pittsburgh, at

$12,750. Hyath M. Cribbs. Co. Controller.
Contract reported awarded by Public

Works Dept. for raising Penn Ave. and
Duquesne Way from Point to 11th st.

and intersecting streets above flood line

to M. O'Herron & Co.. at $152,848.

Sharon Hill, Pa.—Lowest bid opened for

resurfuclng streets and applying oil sub-
mitted by Mainwaring & Cummins, at

$1!).000.

Baltimore, Md.—Local press reports
state bids desired until May 5 by Bd. of

Awards, care of City Controller, for pav-
ing with sheet asphalt portions of Hull,

Covington, Haubert, Cross and Season
Sts.

Cambridge, Md.—Bids desired until May
11 by County Comrs.. Cambridge (R. H.
Dixon, Jr., Roads Engr.). to construct a
section of State Aid Highway along Nan-
ticoke River Rd., between Vienna and
Hollands cross roads, a dist.ince of about
2 miles, of 9-ft. shell macadam.

Easton, Md.—All bids opened Apr. 13 by
County Comrs., Easton (Jos. B. Harring-
ton, Clk.), for constructing a section of
State .\id highway in Talbot County along
Tunis Mills Rd., about 1.57 miles, have
been rejected, and the work will be done
by the County force account. Frank W.
Selh. County Road Engr.

Maryland.—Contract awarded Apr. 13,

by State Road Comn. Garrett Bldg.,
Baltimore (Wm. L. Marcy, Secy.) for
coustructing Slate Highway as follows:B C—3A—Baltimore City, section of
Frederick Ave. over Gwynn's Falls bridge
about .24 miles in length (viti brick pav-
ing) awarded to American Paving &
Constr. Co., Monteballo Ave., Baltimore,
$16,629.
Contr. No. 0162B—Garrett County a

section of road from ThayersviUe toward
McHenry, about 3.73 miles in length (re-
surfacing) awarded to H. W. Kaylor,
Hagerstown, at $7,450.
Contr. No. AB8—Baltimore City, sec-

tion of Maryland Ave. Russell, Bush and
RIdgeley Sts. about .83 miles in length
(brick, sheet asphalt and granite block)
awarded to American Paving & Constr.
Co., Monteballo Ave., Baltimore, $37,522.

Cecil County Contr. No. C. E. 18 (opened
Apr. 13) postponed indefinitely.

Salisbury, Md.—Bids desired until May
7 by County Comrs., at Salisbury, to con-
struct 2 sections of State aid highway,
the Sallsbury-Mt. Hermon Rd., 2.61 miles
and Riverside Rd., about 1^ miles.

Wilmington, Del.—See "Sewerage and
Sewage Disposal."

Washington, D. C.—Bids desired until
May 10 by Comrs., D. C. (Oliver P. New-
man, Chmn.), for furnishing and deliver-
ing during fiscal year beginning July 1,

1916, and ending June 30, 1916, the fol-
lowing material: Asphalt paving block,
repressed vitr. paving blocks and sewer
invert bricks, castings, asphalt paving
cement, Portland cement, granite curb-
ing, road oils and tars, terra cotta sewer
pipe, red sewer bricks, etc.
Bids desired May 21 by Commissioners

D. C, Washington, D. C, for laying as-
phalt block pavement in Dist. of Colum-
bia: also for paving various streets and
avenues with sheet asphalt, both propo-
sals advertised in Engineering Record.

Vienna, Va.—Contract for construct-
ing road from Tysons Corner to West
Fails Church awarded by Bd. Supervs., at
Fairfax, to L. M. Johnson, at $52,822.

Wythevllle, Va.—Contract for con-
xlructing macadam road from Porters
Cross Uoads to Mill Creek awarded by
Supervs. Wythe County and State Engi-
neer to J. Kent Warden, Pulaski, at
$16,447.

Anderson, S. C.—Bids desired until May
II by Bd, Paving Comn. for street paving,
approximately 75,000 sq. yds., advertised
In Engineering Record. W. A. Sanders,
City Engr.

Charleston, 8. c!—Bids desired by J.
H. Dingle, City, Engr., until May 18 for
<!5,0O0 sq. yd. of i>avlng on concrete
base, of which It is estimated that 20,000
sq. yd. to 25,000 sq. yd. will be ereosoted
wood block and the remainder sheet as-
phalt, asphaltic or bituminous concrete
or hithulithic (advertised in Engineering
Re<-ord).

Greenville, 8. C—Citizens voted Apr.
20 to issue $100,000 bonds for street Im-
provements. C. P. Ballinger, City Engr.:
J. B. Marshall, Mayor.

Atlanta. Oa.—Contract for furnishing
road oil and machinery to couiitv for road
improvements current year awarded by
Pub. Wks. Com. Fulton County Comrs.',
to 8. E. Flnley, at $15,000.

paving. (Cintoii Cowen, State Highway
Comr.):
Allen County, Sect. G of Lima-Ottawa

Road, German and Bath Townships, brick
paving, length 2506 ft., width 18 ft.:

Michael O'Brien, Lima, $10,440 (awarded
contract); Henry S. Enck, Lima, $10,885;
Zopher Biodgett, Lima, $10,999; John A.
Westrick, Holgate, $11,336.

Champaign County, Sect. K of Troy-
Urbana-Southern Road, Concord Town-
ship, paving with concrete, length 5280

It width 14 ft.: Korah E. Kunkle. Day-
ton, $10,443 (awarded contract); Toy &
Mulligan, Lima, $10,600; J. F. Perry,
Chillicothe, $10,525; Trippeer & Son,
Peru, Ind., $10,700.

Claik County, Sect. H of Springfield-

Washington C. H. Road, Harmony Town-
ship paving with waterbound macadam,
length 15,158 ft., width 26 ft.; Robins &
McUaniel, Dayton, $23,966 (awarded con-
tract); Scott & Walker, Cincinnati, $24,-

550- Ohio Valley Constr. Co., Hamilton,
$25,000; Ironton Transfer & Storage Co.,

Ironton, $25,300.

Erie County, Sect. D of Cleveland-
Sanduskv Road, Berlin, Huron and Per-

kins Townships, paving with concrete,

length 24,099 ft., width 16 ft.: ^ed R.

Jones Co.. P. O. Box 110, Cleveland, $70.-

107 (awarded contract); McGarry &
Sparks, Xenia, $70,800; Ohio Valley

Constr. Co., Cincinnati, $71,000; Public

Constr. Co., Elyria, $73,200.

Favette County. Sect. G of Spnng-
fleld-Washington C. H Roa.d, Union
Township, paving with brick, length 8Zi

ft., width 16 ft., awarded to J. A. Van
Gundy, Washington, C. H. O., at $2,847.

Hancock County, Sect. E of Lirna-

Sandusky Road, Union Township, paving
with waterbound macadam, length 540U

ft., width 16 ft.: Sousely & Britton, Ada,

$7 874 (awarded contract) ; Sousley & Bot-

kiiis. Ada. $7,978; Richard H. Schafer,

Findlay, $7,990; C. L. Biggs, Findlay,

$8,200. „Huron County, Sect. K of Plymouth-
Norwalk Road Norwalk and Ridgefleld

Townships, paving with concrete, length

5630 ft., width 10 It.; Croghan Constr. Co.,

p'remont, $12,400 (awarded contract);

Elyria Constr. Co., Elyria $11^900: Pub-
lic Constr. Co., Elyria. $1MOO; C. E. Wil-

son & Sons, Barnesville, $11,290

Lake County, Sect. H of C eveland-

Buftalo Road, Mentor and Willoughby
Townships, paving with brick, length Z4,-

759 ft., width 18 ft., awarded to E. A.

Freshwater & Sons, Chester, W. Va., at

$117 990.
Montgomery County, Sect. I of Day-

ton-Trov Road. Harrison Township, pay-

ing with brick, length 7834 ft width Id

ft • Elsworth Brentiinger, Dayton, $28,88^

(awarded Contract) : McGerry & Sparks,

Xenia, $29,110; Yount & Jackson Co., Day-
ton, $29,526; Toy & Mulligan, Lima,
$29,995.
Paulding County, Sect. E of Defiance-

Delphos Road. Brown Township, paving
with waterbound macadam, length 3l9b

ft width 14 and 16 ft.: Erie Stone Co.,

Van Wert, $8,929 (awarded contract) :
K.

C. Roach, Waterville, $9,500; Rohrer &
Williams, Ft. Wayne, Ind., $9,994; Mus-
tard Bros., Ada, $10,198.

Paulding County, Sect. D of Conti-

nental-Paulding Road, paving with water-

bound macadam, ength 5412 ft., width 14

ft • R C Roach, Waterville. $6,900

(awarded contract); Rohrer & Williams,

Ft. Wayne, $7,400: Erie Stone Co. Van
Wert, $7,459: Mustard Bros., Ada, $7,495.

Sandusky County. Sect. F of Fremont-
Ca!stalia Road, Riley and Townsend
Townships, paving with waterbound mac-
adam, length 10,551 ft., width 16 ft ; Mod-
ern Constr. Co., Fremont. $16,400 (award-
ed contract); Rolla M. Myers, Attica,

$17 298; Barnes & Almendinger, Rocky
Ridge $17,521: Swint Bros. Stone Co.,

Fremont, $17,654.

Shelby County, Sect. B of Piqua-
Sldney Road, Clinton and Sidney Town-
ships, paving with waterbound macadarn,
length 9393 ft., width 26 ft.: Hamilton &
Bunger Eldorado, $16,997 (awarded con-

tract): Ironton Transfer & Storage Co.,

Ironton. $17,000: Korah E. Kunkle, Day-
ton. $17,243: Ohio Marble Co., Piqua,

$17 271.

Tuscarawas County, Sect. K of Woos-
ter-Canal Dover Road. Franklin Town-
ship paving with, brick, length 6310 ft..

width 15 ft.: Holmes Constr. Co.. Millers

-

burg, $20,800; Erode Co., Newcomerstown.
$20 892 ; McElfresh, Danford & Glover.

Caldwell. $21,066: T. J. Norman & Son.

Coshocton. $21,250.
Tuscarawas County. Sect. 1 of New

Comerstown - Urichsville Road, Clay
Township, paving with brick, length Si80

ft., width 15 ft.: Yount & Jackson Co.,

Dayton, $18,979 (awarded contract): u

.

M. Brode Co., Newcomerstown. $18,988;

Lee, Griggs & Anderson. Millersburg.
$20,400- McElfresh, Dansfer & Glover.
Caklwel. $20,576.
Tuscarawas County, Sect. J of New

Philadelphia.—West Lafayette Road,
York Township, paving with brick,

length 10,560 ft., width 14 ft.; Springer
& Rogers, New Philadelphia. $32,433: C.

E. Wilson & Sons, Barnesville, $32,43b:

W. M. Brode Co., Newcomerstown. $32,-

841; Holmes Constr. Co., Millersburg,
$33,191.
Warren County, Sect B of Cincinnati.

—Chillicothe Road. Harlan Township,
paving with waterbound macadam,
length 11,370 ft., width 14 ft.: Ironton
Transfer & Storage Co., Ironton, $16^->no

(awarded contract); Arp-Simpson Co.,

Middletown. $16,986: Van Camp Bros.,

Norwood, $17,529.
Williams County, Sect. J of Bryan.—
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Pioneer Road, Madison Township, paving
with waterbound macadam and concrete,
length 5,433 ft., width 14 ft.: Kelly
Constr. Co., Bryan, $9,395 (awarded con-
tract); RoUa Myers, Attica, $9,848.
Franklin County, Bureau Maintenance

and Repair.—Contract awarded to W. O.
Jewett, Worthington, at $18,990. tor
grading shoulders and ditches; oonstruct-
fiig waterbound gravel side drive. 8 ft.

wide,, length 39,200 ft.; constructing
waterbound macadam, 16 ft. wide, length
573 ft.: surfacing with tar and screen-
ings, 16 ft. wide, length 16,473 ft.; surface
treating with screenings 16 ft. wide,
length 22,727 ft., and making other re-
pairs, a section of the National Road
(West), Franklin and Prairie Townships,
Franklin County, total length of road 40,-

700 ft.

•Richland County. Paving roadway
with concrete Sect. L of Mansfield-Galion
Road, Madison Township, length 3,883 ft.,

width 20 ft.: F. L. Rice & Son, Shelby,
$13,323 (awarded contract); Gandert &
Sons, Mansfield, $13,450; C. E. Wilson &
Son, Barnesville, $13,680; Huber & Stay-
ton, Eaton, $13,900.

Shawnee, O.—H. I^. Maddocks, 401
Trust Bldg.. Newark, has been retained
to prepare plans and specifications and
supervise construction of street improve-
ment for Shawnee. M. W. Bardshaw,
Mayor.
Toledo, O.—Contract for paving Nor-

wood Ave. awarded by Bd. Control to
Harris & Tansey, Toledo, at $10,559.

Urbana, O.—Lowest bid opened by Bd.
Control tor paving with sheet asphalt on
Scioto .St. submitted bv Johnson Constr.
Co.. Chicago. 111., at $22,833.

Youngstown, O.—Bids desired until May
3 by Conns, of Koad Dist. No. 1 (Frank
Agnew. Secy.) to construct a waterbound
slag macadam road. 5045 ft. in length,
known as Titusville Rd. Sect. 2.

Columbia City, Ind,—E. E. Erdmann,
City Clk.. writes no bids were opened
Apr. 26 for paving alleys, about 9000 sq.
yd. brick or concrete, and the paving
work has been postponed for about a
year.

Elkhart, Ind.—Hd. Works voted to pave
3d, Jefferson. .Sherman, 5th Sts., Indiana
Ave.

Frankfort, Ind.—Contract awarded
Apr. 1 for paving E. Boone St. to N. L.
Brant & Co., Frankfort, at $7,265.
Bids on W. Jefferson St. have been

rejected and new ijids desired until 10.30
A.M., May 3; this work includes 9100 sq.
yd. roadway paving. 30.270 sq. ft. side-
walk. 5400 ft. curb. 1200 ft. sewer; esti-
mated cost, $24,265.

Indianapolis, Ind,—Bd. Pub. Wks. voted
to pave New York St.; cost about $26,632.
Bd. Wks. voted to pave Graceland Ave.;

cost $23,967.
Contract for paving with concrete

17th Ave. awarded bv Bd. County Comrs.
to Wm. Coin, Frankfort, at $15,543.

VIncennes, Ind.— Contracts for paving
awarded by Bd. Pub. Wks. as follows:
Shelby St. to Premier Constr. Co.. In-
dianapolis, at $12,910 5th and 6th Sts. to
Western Constr. Co.. Lafayette, at $95,-
292.

Crystal Falls, Mich.—Contracts award-
ed by County Road Comrs. for road con-
tracts as follows (A. L. Burridge, Co.
Road Engr.):
Mansfield- Sagola Road, Contract 25,

for Zhi miles of top course macadam,
awarded to Smith, Byers & Sparks Co.,
Houghton, at $2.06 per cu. yd.
Crystal Falls-Amasa Road, Contract

29, for grading 2.8 miles was awarded to
D. F. Boyle & Co., Crystal Falls, as fol-
lows: earth excav., 34 cts. per cu. yd.;
loose rock excav.. 60 cts. per cu. yd.;
solid rock excav.. $1.25 per cu. yd.; grub-
bing, 50 cts. per sq. yd.; clearing, $45 per
acre.
Mansfield-.SagoIa lioad, Contract 26,

for grading 2 miles of road, was awarded
to O. T, Olson and Frank Johnson. Crys-
tal Falls, as follows: Clearing. $20 per
acre; grubbing. 38 cts. per sq. yd.; earth
excav.. 25 cts, per cu. yd.; loose rock
excav., 30 cts. per cu. yd.; solid rock
excav., 50 cts. per cu. yd.
Alpha-Mastodon Road, Contract 28,

grading 3 miles of road, awarded to J. E.
Blomgren. Norway, as follows: Clearing.
$40 per acre; grubbing. 30 cts. per square;
earth excav.. 27 cts per cu. yd.; loose rock
excuv., 50 cts. per cu. yd.; solid rock
excav.. $1.75 per cu. yd.
Crystal Falls-Alpha Road. Contract

27, top course macadam for 2 miles of
road, awarded to Herman Holmes, Crys-
tal Falls, at $2.25 per cu. yd.

Chicago, III.—Bids desired until May 3
by Bd. Local Improv, (Edw. J. Glackin,
Secy.) for improving portions of Addison,
E. 67th and E. 69th Sts., Baltimore, S.
Kenneth and Brainard Ave., several alleys
and a number of other streets. Bids de-
sired for repre.ssed vitr. brick, asphalt,
etc.
Bids desired until May 6 by Bd. Local

Improv. rE. J. Glackin, Secy.) to con-
struct 6-ft. cement sidewalks on portions
of Fullerton, S. Maplewood. Exchange
and N. 46th Aves., W. 47th, W. 69th and
a number of other streets.

Decatur, III.—Contract for paving N.
and S. Water Sts. and E. William St
awarded by Bd. Local Improvements to
S. A. Tuttle, Decatur, at $93,562.

Rockford, III.—Citizens voted bonds for
con.mnicting bridges as follows $85,000

for Morgan St. Bridge. $4,500 for 11th 3rd St. from N. P. Ave. awarded to
St. Bridge. $15,000 for bridge at Klshwau- O. Birch & Sons, of Fargo, using bitu-
kee St. and $4,000 for bridge at 10th St. lithic as follows

Eau Claire, Wls.-Contract for paving |iTper"cu'^ yd
'"''''''' *"«

with concrete Summit, Park Aves. and in •ion „,, 'vriM "aiih'fAnndnHon 04
S. Harstow and Washington Sts. awarded Jr'^^2 basLs

i"f-founaatlon .04

'fi' ,?'M.^-Tlf\^^ S?''
^'°"* ^°""*'"- ^°- 250 'in. n 6-in.'fiie:
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! 25Lau Clan e, at $12,669. jq ^^^ inlets, ea 12.00

Milwaukee, Wis.—Contracts for pav- New castings, per lb 03

ing 49th 52d Sts.. 25th Ave., etc., awarded !* castings to grade, ea 2.00

Iv City Commission to Badger Constr. 3,514 lin. ft. street curb without 48

Co., Railway Exchange Bldg., 4 streets, 3,514 lln. ft. street curb with 60

at $33,758: to White Constr. Co.. Railway 87 lin. ft. curve curb 62
Exchange Bldg.. 3 streets, at $37,559, and 789 lin. ft. concrete cutter 1.87

to S. P. Coughlin, 1 street, at $25,427. Headers 26.16
Steel, per lb 03

Sheboygan, Wis.—Bids reported desired 214 alley returns . 190
May 4 by Bd. Works, for about 60,000 9,326 sq. yds. bitulithic 2.03
sq. yds. reinforced concrete pavement on
various streets. Total $26,833

West Bend, Wis.—Contract awarded Roberts St. from 3d Ave. N. awarded
Apr. 22 for cement concrete pavements to Jas. Kennedy, at following bid, using
on Main St. to Ferd Eul, of Menasha, at concrete:
$22,081. Next 3 lowest bids: Franz Rad- 7.100 cu. yds. excav $0.30
loff. Plymouth. $23,582: Garvev & Wein- Fill, per cu. yd 50
berg. Kaukauna. $23.9.-)7: Murphy Constr. 17,283 cu. yds. sub-foundation 06
Co., Manitowoc, $24,016. Jos. M. O'Meara, 15 catch basins, ea 45.00
Chmn. Bd. Pub. Wks. 1.770 ft. 6-in. tile 50

, „, J .„ ., I new manhole 70.00
Wisconsin.—Plans and specifications 59 new inlets, ea 13.00

are being prepared under the State aid New castings per ib ! . . !o4
law for improvement of following streets 26 castings to era.de, ei'.'.'.'.'.'.

.'.'.'.'.'.
sioo

(A. R. Hirst. State Highway Engineer, 9,660 lin. ft. street curb without 42
Madison): ^ ^ „ 9,660 lin. ft. street curb with 55
Almond. Portage County, excav., 813 i,068 lin. ft. curve curb 65

cu. yd.; reinforced concrete pavt., 2138 1 056 headers ea . . . . . 40.00
sq. yd.; plain concrete pavt., 2667 sq. yd.; 2000 lbs steel 04
curb and gutter, 700 lin. ft.; estimate, 17,283 sq'. yds. concrete..!...!!'..!'.'. 1.64
about $5,000.

-*
•'

.

Amlierst, Portage County, excav., 2088 Total $44,172-
cu. yd.; reinforced concrete pavt., 4522
sq. yd.; plain concrete pavt., 1778 sq. yd.; Little Rock, Ark.—The proposed work
curb and gutter, 524 lin. ft.; 18-in. gutter, in Miller County includes building 60
695 lin. ft.; estimate, about $6,300. miles highway, 25 miles to be concrete,
On above work county is to furnish all bitulithic or brick, balance to be native

cement; bids will be called for on or about gravel. Validity of enabling act now
May 10. Address Thos. E. Cauley, High- being tested in court. Expect verdict
way Comr. of Portage County, at Stevens about June 1, 1915, after which engineer-
Point, ing work will be started. Bridge across
„ ., .„.,,. ., Red River for railroad also included in
Burlington, la.—Bids desired until May plans. Lund & Hill. Consulting Engrs.,

3 by City Council to grade, curb and pave Ljttle Rock
with cement concrete, Gunnison and
South Sts. and an alley. Cuero. Tex.—Citizens Road Dist. No. 2,

_ . „. De Witt County, voted $50,000 bonds for
Corydon, la.—Citizens voted to con- road improvements,

struct 3 miles pavements.
. „ „ Ennls.Tex.—Bids desired until May 3
Davenport, la.—Contract for paving by Briggs Reagor. City Secv.. for ap-

was awarded Apr. 21, as follows: To proxiniatelv 26.500 sq. yds. pavement, to-
McCarthy Improv. Co.. Davenport, for gether wit'h necessary concrete curb and
2477 sq. yds. asphalt at $1.93; 6381 sq. yds. gutters, sewer pipes, catch basins. Bids
asphalt concrete at $1.69: and 10.000 sq. will be considered for 3 in. vertical floor
yds. brick at $1.79; and for 8000 sq. yds. brick, asphaltic concrete, vibrolithlc and
concrete to J. McCarthy of Davenport, asphalt macadam,
at 93 cts. Allen B. Boudinot. City Engr. _ _ „.j ^ , j », „ ,,
About 20,000 yds. brick and. asphalt will Forney. Tex.—Bids desired until May 11

be let on May 4th. by Bd Pub. Wks. hy Bd. Permanent Road Comrs Justice
Prect. No. 2 (Forney), at Kaufman, to

Eldora, la.—Bids desired until 12 o'clock construct a system of roads and bridges
noon, May 4. for 12% miles permanent in .said Justice Prect No. 2. Fund avail-

road grading, approximately 63,200 cu. able approximately $200,000. C. C. O Neil.

yds. For further information address Highway Engr., Forney.
E. W. Dunn, Co. Engr. Longvlew, Tex.—B. K. Caldwell, Shreve-

c- » _,. , „., ... .., port. La., and E. W. Davis, Longvlew,
M ,? f? K ,5*'*d'*^T^"J'' a-'''"''"/^,,

""."' were appointed engineers and to super-May 12 by G. B. Chryst. Town Clk., for jnt^nd county road work: about 100 miles

PfJ'Sf r'?''t'°,"S of
?^^I^:.J- J' ?• L and ^ard surface roads will be built.

6th .Sts.. in all about 32.778 sq. yds. pave-
rnent, 22.000 lin. ft. curb and gutter. 3000 Magnolia Park (P, O. Houston), Tex.—
lin. ft. storm sewer, etc. Bids desired on It is proposed to construct about 15 miles
Portland concrete, asphaltic concrete, of shell and gravel roads at a cost of
No. 1. vitr. paving brick block, vertical $40,000. Bonds have been sold. Engineer,
fiber paving or block pavement. G. R. Kelly. R. P. D. No. 1, Houston.

Bralnerd, Minn.—Bids reported desired McKlnney, Tex,—Bids desired until June
until May 4 by C. W. Mahlum. Co. Aud.. 7 by Comrs. Court of Colin County, at
for redecking with creosoted blocks Lau- McKinney. for constructing about 125
rel St, Bridge over Mississippi River. miles of public highway in Road Dists.

et B=,ii Minn Th^ nn^, nr^„r,^u ^.n No. 4. 8 and 9, macadam, gravel and
bt. Paul, Minn.—The City Council on r-nnorMf Tnhn Mead Co Ener

Apr. 23 rejected all bids opened for paving concrete. John Meaa, co. i!,ngr.

Marshall Ave. Port Lavaca. Tex.—Citizens of Road
j.M«„j..i. u- /-.*„» ^„^ Dist No. 1 voted $60,000 bonds for con-
Neodesha, Kan. — Contract awarded „tr„nt<r,e- B-mvel and shell roads

Apr. 23 for paving to A. W. Van Haftton, structing gravel and shell roaos.

Joplin, O., at following bid: 5865.5 cu. yds. Sherman, Tex.—Citizens of Grayson
earth excav., 36 cts.: 14.678.7 sq. yds. County voted $900,000 bonds for con-
brick pav.. 5-in. rock foundation, asphalt structing roads.
filler, $1.47: 9028 lln. ft. curb and gutter. ,.,,^, ^ ^.^, . j • it
44.5 cts.: 952.5 lin. ft. concrete header. 27 Whitsett, Tex.—Citizens voted Apr 17

cts.: 346 lin ft concrete gutter 27 cts ;
to issue $40,000 bonds for constructing

total $28,024. Totals of other bids: Green roads.
& Cullen. Independence. J28.221; Williams Anacortes. Wash.—Bids desired by City
Contr. Co.. Joplin. Mo.. $30,011: Willeston Clerk until Mav 4 for paving Commercial
Contr. Co.. Chicago. III.. $29,775; Edwin Ave., 11th to 36th Sts., about 15,000 sq.
Geiger. Leavenworth, $29,715. yds., with asphalt or 2-course concrete

j.e,ii_. LT ^ . . ., I, with 14.000 lin. ft. wood curb. C. C.Sallna, Kan. — Contracts have been fr„rn„io mtv Pnirr
awarded by Citv Council to Watts & Temple, City i!-ngj.

Amerman for following paving: 30.000 sq. Anacortes, Wash.—City Council voted
.vd. 3-in. fiber brick paving on 5-in. con- to pave with concrete S. Commercial
Crete base at $1.6!) per sq. yd.: 3000 sq. Ave.: cost about $40,000.

.^-''in "concrete base'''a't''' $lSo"ner"'sn'' vd" Concrete, Wash.-Bids reported desired

.^3 c s.- p'^erci'."yd""p^'g.^W1cfnh!.n?fy i^^J^i^^^l^^^^^^. ^^:^^
J' . St. A. L. Strong. Co. Engr., Mt. Vernon.
Topeka, Kan.—Bd. County Comrs. voted Probable cost, $12,000.

to piive with brick 17th St. between
. _ ., ,., ,. /-,..,

Washburn College and Mt. Hope Ceme- Curtis, Wash. — Contract for coti-

terv. cost about $27 000 structing IVJ-mile road near Curtis
awarded by Lewis County Comrs. at Cen-

Llncoln, Neb.—The State Legislature tralla to T. B. Bldwell. Portland, Ore., at
pn.vsed bill providing for appropriation of $9,724.
$35.(100 for slate's share for connecting __, .,,,,. ti- 1 . 1 j ^
pavements between Lincoln and Unl- ^?,'"°"''*v„^,^**V,~^'5'^

reported desired

versify PI until May 10 by County Comrs.. Everett,
for constructing a 2-mile extension to the

Fargo, N. D.—F. L. Anders. City En- .N'orth Trunk brick road near Edmonds,
gineer. writes contract for paving on . , . »

bids opened April 8, awarded as follows: Elma, Wash.—City Council voted to

2d Ave. from 13th St. S. awarded to Pave with concrete one mile streets, in-

Jas. Kennedy at $7,880 using concrete eluding Main, 3d, 5th and Young Sts.

'^''^IJL^?.'''' S*'-.^*'-''- ^ . ^ . ^ . Ferndale, Wash.—City Council voted to6th St. .S. from Front St. awarded to p^ve 3d St. with cement; cost about
Jas. Kennedy nt $7,059 to include 2043 sq. $10 000
yds. brick paving.
Broadway from X. P. Rv. to G. N. Olympla, Wash.—City Council voted to

Ry. awarded lo Jas. Kennedv. at $27,087 surface Maple Park Dist.; cost about
(o Include 12.126 sq. yds. brick paving. »2n.oo0.

irittms marked thus give the names of parties awarded contracts.

North Yakima, Wash,—W. M. Vance,
Clk. Co. Comrs.. writes contract was
awarded Apr. 21 for Permanent Highway
No. 14 to the Cascade Constr. Co., of
Seattle, at $12,962. Work includes grad-
ing and construction of a gravel road
21,352 ft. long, 14 ft. wide, with earth
shoulders 5 ft. wide.
Surveys being made for state road

between North Yakima and Ellensburg.
Contract will soon be let for construction
by State Highway Dept. at Olympla.
Cost about $10,000.

Seattle, Wash,—Lowest bid opened by
Bd. Public Works Apr. 9 for paying 31st
St. submitted by V. Itamaglia, 4830 37th
Ave. N. E.
City Council voted to grade, curb and

construct concrete sidewalks on Alkl
Ave.: estimated cost $99,232.
Following are 2 lowest bids opened by

County Comrs, Apr. 20 for constructing
6 mile Redmond-Snoqualmie Highway S.
Normile, 608 Klnnear PI., Seattle, $43,400
and R. H. Wheaton, Seattle, $49,484.
Contracts will be let by Bd. Pub. Wks.

during May for paving Admiral Way;
estimated cost $191,000.

Bids reported desired until May 17 by
County Comrs. for constructing Perma-
nent Highway No. 9. Probable cost,
$20,000.

Spokane, Wash,—Contract is about to
be let by Comrs. Spokane County for ma-
cadamizing 11 miles Rockford-Waverly
Rd,

WInlock, Wash.—Contract is about to
be let bv City Council for paving Front
and W. 2d Sts.; cost about $12,000.

Portland, Ore.—Citizens of Multnomah
County voted Apr. 14 to issue $1,250,000
Isonds for paving 70 miles of main road
through county. In this 70 miles of hard
surface there will be approximately 40
miles of re-dress, as this 40 miles already
has a good macadam base in place. The
other 30 miles will be all new pavement,
including base. This 70 miles also in-
cludes the Columbia River Highway in
Multnomah County, which has lately been
graded. This paving is practically the
only improvement contemplated by Mult-
nomah County, which will be let by con-
tract. The balance of the road work for
this year will be done by County Road
Dept. by day labor. J. B. Yeon, County
Uoadmaster. Room 504 Court House, will
have charge of the improvement.
Following are lowest bids opened by

City Council for street improvements:
Grading, concrete walks and curbs on
Royal Ave. and E. 70th St. Dist., Star
Sand Co.. Portland, $9,887; concrete pave-
ment on E. 71st St.. to Cochran & Nutting
Co.. Portland, at $12,570; concrete pave-
ment on Broke and E. Stark St. Dist.,
Giebisch & Joplin, Portland, at $13,577:
asphaltic concrete on Shaver St.. Oregon
Independent Paving Co., Portland, $29,381.

El Monte, Cal.—Bids desired until May
7 by L. Worth Everett, City Clk., for-
121.820 sq. ft. oil macadam pavt. and
21.200 sq. ft. concrete walk on Main St..
101.605 sq. ft. concrete base with asphalt
concrete top and 18.915 sq. ft. sidewalk
on Tyler St., 11.376 sq. ft. oil macadam
on Columbia St. and 19,500 sq. ft. con-
crete base with asphalt concrete top and
6500 sq. ft. concrete walk on Center St.

LIvermore, Cal.—About $45,000 paving
bonds have been sold by city.

Orovllle, Cal.—Contract for paving
Pomona Ave. 3 blocks, Meyers St. 3
blocks. Montgomery St. 11 blocks. Marys-
ville Road 3 blocks, with bitulithic, War-
renite paving, was awarded to Hammon
Eng. Co.. of San Francisco, on Apr. 17.
E. J. Mitchell, City Clk.

Riverside, Cal.—Plans have been ap-
proved by County Supervisors for con-
structing 8 miles highway from Temecula
to San Diego County line.

San Francisco, Cal.—A highway to con-
nect the Presidio and Lincoln Park is
to be constructed. The Exposition Co.
appropriated $56,000 toward cost.

Bd. Works voted to pave 19th Ave. and
26th St.; cost $46,200.

San Francisco, Cal.—City Engineer has
completed surveys for extending Portola
Drive from Stanford Heigths to 24th St.:
estimated cost about $40,000.

Sausallto, Cal.—About $70,000 bonds
have been sold for street improvements.

Price, Utah.—Citizens voted Apr. 12
to Issue $31,000 bonds for road improve-
ments, and bids for the bonds will be re-
ceived May 15 by .A. Ballinger, Co. 'Treas.
F. S. Dunlevey, Co. Road Supervisor.

Westmount, Que.—City Council voted to
spend $49,486 for street pavements.

Ottawa, Ont.—It is proposed to pave
McLeod St., Cartier to Bank St., with
tarvia macadam at a cost of $18,000; also
Bank St. from Sparks to Gladstone, at
a cost of $96,0000, with asphalt and wood
block.
Contract awarded to Thos. McLaugh-

lin, Ottawa, for decking ,a wood block
pavt. on Billings Bridge, at |13,4S9.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Armnc/t'd Gcogra^^hically

Long Island, N. Y.—Bids desired May 5
by Maurice E. Connolly. Pres. Boro. for
disposal of garbage, rubbish, ashes and
street sweepings in 5th Ward. Boro.
Queens, from May to October inclusive.
T915. and furnishing and operating neces-
sary dumps, scows, tugs, etc.
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„**•» York. N. v.—Bid* desired untilMV S by J. T. Pcthenton. Comr. Sir*«t
CiMlac. Room itu Municipal Bidr. New
Tart^for furntahloB "nd deUverins IKnMMr or »Qim»n machliMa: alao aame
tine and piM* for 4 Io«mboUt« cniMa.
AWUnliigtea. DoL—Contrmct for dl»-

pt»mX of the aty* gariM«e for the next
' J**™- «»imn«ocln« June 1. waa (ward-
JS .^P'- '* 'o American Reduction
Work* Inc.. Newark. X. J., at «.«» per
y«nr for the flr»t l yeara. $3,000 for the
next S reus, and U.COO for the last 3
y**r». In the proposal company asrees
to turn over to city 10 per cent of all net
profits and »gf im to build Its own plant
on city's srotind aiM] turn over to city at
explratioa of contract the entire works.

Augusts. Ga.—Bids deaireO until May
• by City Council to furnish malerial and
construct an Incinerator plant In the «th
nard. Bids dertwd on unlU of 2 sises.
one S to 10 tons capacity in 11 hours
daily ran: Id 1! to IS tons capacitv in 12
hmar* dally run. The plant to be en-
doaad In sheet steel corruaatcd Iron
stracttire. Nisbet Wincfleld, City Engr.

Cincinnati, O.—Bids desired until Slav
11 by I'>nst Von Barxen. City Purchasink
Act., for fumishlns 4 stre«t sprinklers.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Iltmt .Irrcmud GtografhicaUy

Dock Walls—Albany, N. Y.—City Coun-
cil reported to be considering issue of
*M,000 bonds for building dock walls
alone river front property of citv. and
for other Improvements In conectlon with
general river front improvements.

Crib—Buffalo, N. Y.—Lowest bid opened
by Francis G. Ward. Comr. Pul>. VNTcs..
Apr. \i lor ronstructing a «00-ft. timber
crib and concrete top or all concrete dock
wan along Bird Island Pier. Black Rock
Canal, submitted by Great Lakes DredgeA Dock Co.. Morsan BIdg.. at $3g,2&0.
Goo. H. Norton. Deputy Engr. Comr.
Wharf—Dunkirk. N. Y.—Bids desired

until Slay 18 by A. D. T. Toomey. City
Clk.. to construct proposed wharf.

Bids for the purchase of $100,000 bonds
for constructing the above dock will be
received May t. W. H. Shelton. City
Engr.

^ Landing, Etc., Kingston, N. Y.—
Bids desired until May IS at office of J.
T. Tatea, Lighthouse Inspector, Tomp-
klnsville. N. V.. to furnish material and
construct a boat landing, and to furnish
and Install a boat crane at Roundout
(North Dike) Light Station.

Orsdgo—N«w York, N. Y.—Bids desired
until Mar Zt by Col. W. N. Black. Corps
Engra.. U. 8. A., New York, N. Y.. for
cOBSCrocting and delivering a combination
drm. scow and dredge "General Olllesple,"
advertised In Engineering Record.

Dredging—Atlantic City, N. J.—Bids
desired until .May 13 by Bd. Comrs. for
dredging portions of Clam Creek and
Delia Basin and approaches thereto from
Abseeon Inlet In Atlantic City, advertised
in Engineering Record, approximately
10t.*00 cu. yds. J. B. Thompson. Dir.
Depl. Btreeu snd Pub. Improv. J. W.
Hackney, City Engr.

^Boardwalk—Sea Isle City, N, J,—Con-
tract reported awarded by City Comrs.
to Clarence Pflaffer for building 1200 ft.
of boardwalk along beach front at 112.-

Dredging and Wall—Philadelphia, Pa.—
Bids desired until May 4 by Comrs. Fair-
mount Park (Jeaae T. Vodges, Ch. Engr.)
for dredging, river wall, etc.

Steal Lock OaUs for Osm Work—
Whaeling, W. Vs.—Bids desired until
May IS by MaJ. T. H. Jackson. Corps
Engrs.. I'. B. A., Wheeling. W. Va., for
furnishing and erecting steel lock gates
for Dams Nos. 12 and 20. Ohio River, ad-
vertised In Engineering Record.

Orai.isgs—Charlotte, N. C.—Bids de-
sired until May 2 by the Mecklenbiirg
Drainage C'lrnin. (W. H. Pahrr. Hecy.) for
drainage Improvements In McAlplne's
Creek Drainage Dist. No. 1. The work
consists of about , miles dredging ditches,
contalniitg approximately ZOO.OOO cu. yds.,
and 1200 lln. ft. lateral ditches, contain-
ing approximately 12.000 cu. yds.

Drainage Bonds—Lumberlon, N. C.

—

Bids desired until May 3 by O. B. Cellars.
Chmn. Rd. Drainage Comrs.. Black
Swamp and Joacob Swamp Dralniige
DisL, for $lt,000 bonds.

Dralnags DKcha*—Bartovv, Pla.—Bids
desired until Jane 1 by Peace Creek
Drainage Dist . 77 Main St. Bartow, for
constructing 142 miles of drainage ditches
In said district advertised In Englneeriog
Record, approximately 2.432,743 cu. yds.
excav. C. G. EHllott. Ch. Engr.. McLach-
len BIdg., Washington, D. C.

Sheds on Pier—Jscksonvllls, Fis.—Press
reports state bids are desired by Capt. F.
W Bruce, Engr. of Port Comn., for con-
struction of sheds on piers at docks.
They will be 73 ft. wide and 1000 ft. tong.

Drainage—Lecsburg, Fla.—Hiram Mc-
E|..

- ;,a. is reported to be making
»i: .mlnary to the drainage of
7<,.. nwamp land in Lake, Pasco,
Sumter iin'l Hernando Counties.

Drainage—Taft, Fis.—Final surveys are
being made by K. H. Ludluin. of Klssira-
nier. for proposed work contemplated by
TMft Drainage Co. J. F. Harrington,
Secy.

Drainage—Plain Dealing, La.—Follow-
ing are l)lds opened Apr. 21 for Improving
draliukge in Poslem and Phelps Lake.
Bossier Parish, about 72.000 cu. yds. sandy
loam and stiff red clay (price given per
cu. yd.): Hall Nattin, Shreveport. 17.4

ots.: J. M. Montgomery. Shreveport. 18.7

cts. : Geo. Epple. Shreveport. 22.25 cts.

;

Xergnian Gregory. Texarkana, Ark.. 22.5

CIS.: total cost of work $12.62S. Work in-
cludes clearing of right-of-way entire
length of line 10,700 ft.: width of clearing,
loo It.: also includes 2 canals. F. B. Grev-
emberg. Jr.. Engr.. Continental Bank
BIdg.. Shreveport.

Levee Work—Clarksdalc, Miss.—Bids
desired until May 12 by Levee Bd. (T. G.
liabnev. Ch. Engr., Clarksdale) for con-
crete work, being a continuous concrete
8la!> 3 in. thick to be laid on the river side
sloi* of the levee, about 138,000 sq. yds.
(Bid*, should be made per sq. yd.)

*Levee Work—Clarksdale, Miss.—Con-
tracts for levee enlargement work in
Tunica County, reported awarded as fol-
lows: Martin Jennings & Bros., 5 miles:
Roai'h. Stansell & Lowrance, 4 miles, and
Bondursnt. Clarke & Co.. 1 mile; work
Inrludrs about 900,000 cu. yds., and the
average price for the whole 10 miles Is

20. « cts. per cu. yd.

'*Leve« Work—Greenville, Miss.—Con-
tract awarded Apr. 16 for constructing
about 385,000 cu. yd. levee work (aver-
age height about 16 ft., average haul
about 3!>o ft.) to R. F. C. Clarke, Natchez.
Miss., at 14.59 cts. per cu. yd. Next 3
lowest bids on complete work (per cu.
yd.), John G. Sessions. Memphis. Tenn.,
IS. 4 cts.: Burt, Bond & McMurray, Beu-
lah. 15.48 cts.: E. H. Jackson & Co.,
X<»tche7., 16.9 cts. W. L. Thompson, Ch.
Kngr.. Mississippi Levee Comn., Green-
ville. .Miss.

Levee Work— Memphis, Tenn.—Bids de-
sired until May 26 by MaJ. E. M. Mark-
ham, Corps Engrs.. V. S. A.. Memphis,
Tenn. for constructing about 4,500,000
cu. yds. levee work in Upper and Lower
St. Francis and White River Levee Dis-
tricts, advertised In Engineering Record.

A-Dralnage System—Union City, Tenn.
-Contract awarded Apr. 12 by Directors
of Obion Kiver Drainage Dist. (J. A.
Coble, Secy.) for ronstructing about 1,'-

564,300 cu. yd. levee work, with floating
dredge, and about 631,700 yd. ditch work,
3 reinforced concrete sluiceways, etc., to
.Swamp Dredge Co.. Tupelo., Miss., at
$208,000.

River Improvement—Tiffin, O.—Lowest
bid opened Apr. 20 by Bd. I*ub. Service for
deepening, widening and straightening
Sandusky River submitted by Lewis Jones,
of Fosloria, at $59,767. The work con-
sists of earth and rock excavation and a
concrete retaininK wall requiring approxi-
mately .16.900 cu. yds. earth excavation,
1000 cu. yds, rock excavation, 4100 cu.
yds. reinforced concrete or 8125 cu. yds.
plain concrete, 8820 ft. w.-l. 2-ln. pipe for
railing on top of wall.

ADItch Work, Hartford City, Ind.—
Contract reported awarded by County
Comrs., to Chas. Clamme, of Hartford
City, for ditch work along Lick Creek, at
$27,095.

Flood Protection—Indianapolis, Ind.

—

tx>west bids opened Apr. 26 for flood pro-
tection along west bank of White River
from Belt R.R. tracks on the south to 11th
St. on the north submitted by Cleary
White Constr. Co.. Chicago, III., at $458,-
iXMi. B. J. T. Jeup, City Engr.

Sanitary Dist. Work—Chicago, Ml.—Bids
rietiired until .Mav 6 hv John McGlllen Clk.
B<l TruB. .Sanitary IMst. Chicago, for
dredging .South Branch of Chicago River
between Washington and Randolph Sts.,
.iliproxltnately 5.000 cu. yds.

Dsm — Shawano, Wis.— The Electric
Light and Water Works Comn. reported
to have engaged the Power & Eng. Co.
of Mlnnearmlls. Minn., to prepare plans
for a dam on Wolf River to furnish power

Dredging — Estherwood, la,— Bids de-
sired until May IB at office of 6th Ward
Drainage Dist. No. 1, Estherwood (Ellis
Hoffpaur, Pres.), for dredging about 26
miles gravity drainage canals, estimated
300,000 cu. yds. Bids also desired same
time and place for $38,000 drainage bonds.

Irrigation—Belle Fourche, S. D.—F. C.
Magrinlir. of 5cott» BluffH. EiiKr. of Ihe
Spring Valley Irrigation Co., writes bids
are desired about June \b for building the
Spring Cr(<.-k Irrigation system to Irrl

*FIII — Seattle, Wash.—Contract re-

ported awarded by Bd. of Pub \V ks. foi

Duwainlsh Fill 3. to Holt & .Jefer.v,. Rail-

way Exchange BIdg.. Seattle, at $26,976.

.^Qllce—Wlllapa, Wash.—Contract re-

ported awarded to Cowlitz River Bridge

Co.. Yeon BIdg., Portland, Ore., tor con-

struction of a dike in Palix River section

of Wlllapa Harbor, Wash., at $60,000.

Irrigation—Culver, Ore.—Citizens voted

Apr 10 to issue bonds for improving
Suttle Lake for irrigation purposes from
plans of Geo. S. Young, of Bent. Ure. H.

Z. Cheoweth, of Grandvlew, Ore., report-

ed interested.

Canal — Modesto, Cal. — Bids reported

desired until May 4 by Bd. Dirs. Modesto
Irrigation Dist., Modesto (C. S. .Msbott.

Secy.), for constructing an earthen fill

with reinforced concrete lined canal along
line of main canal across Indian Hill

Gulch.

Dam—Ogden, Utah.—Press reports state

that bids will soon be called for by the
Weber & navies Counties Canal Co. (J. C
Nye. Secy.) for the new dam, to cost

about $150,000.

Protection Work for Dam—Valleyfield,

Que,—Bids desired until May 7 by Dept.
Railways and Canals, Ottawa, Ont. (J.

W. Pugsley, Secy.), for protection work
for Valleyfield Government Dam.

Power Plant Improvement— Niagara
Falls, Ont.—It is reported that the Cana-
dian Niagara Power Co. contemplates ex-
tensive improvements, including a new
forebay.

Drainage—Toronto, Ont.—Press reports
state that owing to legal and financial dif-

ficulties, installation of a new drain-
age system for North Toronto including
outlet and sewage disposal works recom-
mended last year by Commissioner Harris,
and which was estimated to cost $4,160,-

000, has been abandoned for present.

ELECTRIC RAILWAYS.
Items Arranged Geographically

Brooklyn. N. V.—Bids desired until May
18 by Public Service Comn. for First
Dist., 154 Nassau St., New York, for
constructing Sect. No. 2 of Route No.
49, part of the Culver Rapid Transit R.
R., Boro. Brooklyn, advertised in En-
gineering Record.

Corona, L. I., N. Y.—Right of Way
has been secured for an electric railway
to be constructed between Corona and
Lakeville. Lakeville Holding & Develop-
ment Co. said to be interested.

Penn Yan, N. Y.—Contract is about to
be let for % mile 7-ft. girder rails for
Penn Yan & Lake Shore Ry. (Geo. E.
Tylee, Pres., 53 State St., Boston, Mass.).

Irwin, Pa.—Surveys have been com-
fileted by Irwin-Herminie Traction Co. on
Ine from Irwin to Manor. S. A. Stewart,
Ch, Engr., Irwin.

Petersburg, Va.—Petersburg & James
River Ry. Co, Incorporated to build 11-
mile electric railway from Petersburg to
City Point. Capital $25,000. J. Walter
Long, 801 Real Estate Trust BIdg., Wash-
ington. D. C., Secy.

Wheeling, W. Va,—Plans are being pre-
pared for an extension of Wheeling Trac-
tion line through Rayland to Dillonvale,
Mt, Pleasant and Adena,

Goldsboro, N, C,—Goldsboro Street Rv.
Co. charted to construct electric railways
in or adjacent to Goldsboro within radius
of 25 miles. Capital $25,000, G, S. Dewey
and Joseph E. Robinson incorporators.

Furman, S. C—Furman & Yemassee R.
R. Co. is chartered to build 20-mile inter-
urban railway between Furman and Ye-
massee. Capital $10,000. J, H. Adams
and W. P. Ellis among incorporators.

Atlanta, Ga,—Georgia Electric Ry Co
chartered to construct electric railways
In Georgia. Capital $5,000. B. O. Bittick
and W. M. Bennett interested.

Coldwater, Mich,—Contract is about to
be let for constructing Battle Creek,
Coldwater & Southern Ry. between Battle
Creek, Coldwater and Girard. T A Hil-
ton, Pr'-.s.

Muskegon, Mich.—Surveys are beingmade by .Muskegon. Casai.i via & Saginaw
Interurban Ry. Co. for 92-mlIe line to be
constructed between Muskegon andIthaca. Jas. L. Smith, Secv

Aurora, III.—Aurora. Midland & West-
ern Ry. Co. has been organized to con-
struct an electric railway to connect
.\urora, Mendota, Somonauk, Sandwich,
Piano, Bristol and Meriden.

Kankakee, III,—Preliminary arrange-
ments are being made by Kankakee &
Lafayette Electric Ry. Co. to build elec-

tric railway to connect Kankakee and
Lafayette. O. L. Brown, Gen. Mgr.

La Salle, 111.—Surveys being made and
right-of-way secured tor electric and
steam railway between Orlesby and La
Salle. J. B. McCoffrey. La Salle, Pres.

Marfa, Tex.—B, Q. Musgrave, Ft.
Worth, plans to construct 18-mile elec-
tric interurban railway from Marfa to

Ft. Davis.

Parker, Ariz.—Surveys have been com-
pleted by Parker & Colorado River Elec-
tric Ry. W. H. Tharpe, Parker, is in-
terested,

BrIgham, Utah.—Work will begin soon
on Brigham-Wellsville extension of Og-
den. Logan & Idaho lly., distance 35

miles. R. W. Armstrong. Ch. Engr.,
Ogden.

RAILROADS.
Items Arranged Geographically

Buffalo, N. Y.—Bids will soon be asUed
tor bv the Buffalo Grade Crossing Comn.
(E. b'. Guthrie. Engr., 438 Ellicott Square
BIdg.) for construction of 2 subways un-
der Pennsylvania R.K. at Lord and South
Sts., respectively; also for street subway
and 2 railroad viaducts (steel) at the
Bailey .Xve. crossing of the Pennsylvania,
Lehigh Valley and Delaware. Lackawanna
and Western Railroads. Estimated cost
$350,000.

Barbourvllle, Ky,—The Cumberland
-Xorthern Railroad Co. i Clias. F. Heid-
rick, Pres., Brookville. Pa), reported to
have completed surveying a line from
Barbourvllle to Beattyville, Ky., a dis-
tance of 75 miles.

Portsmouth, O.—Contracts for build-
ing 28 miles of railroad for the Chesa-
peake & Ohio Northern between the Ohio
River near Portsmouth, to Waverly, cost-
ing in the neighborhood of $3,500,000,

have been tentatively let as follows: To
W. W. Boxley & Co., of Roanoke, Va.

;

Winston & Co.. Richmond, Va., and New
York- Rinehart & Dennis Co., of Char-
lottesville, Va,; and Roht. Giace Contr.
Co,, of Pittsburgh. Pa. Thi.s work is for

grading and masonry on the new rail-

road.

Missouri,—Contract has been awarded
to the Railroad Constr. Co., 80 5th Ave.,
New York, for completion of a line be-
tween Springfield and Little Rock, Ark.

Texas.—Contract ha.s been awarded to
the Railroad Constr. Co., 80 5th Ave.,
Is'ew Y'ork, for completion of a line be-
tween Ft. Worth and Eagle Pass.

Rochester, Nev.—R. E. Tilden, of

Winrietnuoca, Ch. Hiigr. Nevada Short
Line, writes that construction work is

about to start on extension of its present
line to the Gold and Silver Camp of

Rochester.

Glacier. B. C.—See "Miscellaneous."

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Brunswick, Me,—Contract for erecting
high school to replace building destroyed
by fire has been awarded to Geo, H. Wil-
bur & Son. of Bangor, at $26,669.

Portland, Me,—Reported steps being
taken hy High School Comn, for erecting
the high .school.

Chlcopee, Mass.—Bids desired until May
8 bv School Com. (John C. Gray. Secy.),

to erect addition to High School; also

separately . for heating, plumbing and
electrical work.

Chlcopee, Mass.—Reported bids desired

May 8 by John C. Gray, Supt. of Schools,
for erecting an addition to the high school

costing $55,000. Geo. E. Haynes, Pitts-

field, Archt.

Somervllle, Mass.—Contract awarded
Apr. 20 tor erecting school to Danl. S.

Shepard, 46 Cornhill. Boston, at $22,300.

Next 3 lowest bids; C. S. Cunningham
& Sons Co., 101 Tremont St., Boston,
$22,350; F. C. Alexander, 745 Old South
BIdg., Boston, $22,490; John E. Locatelli

Co., 46 Cornhill, Boston, $23,871.

v- .^v ^l*
.'"''' „^- -^•~^''^'' were opened bv Public Service Comn., 134 Nassau St.,

.New York. Apr. 20, for construction of Sect, 2 of Route 12, Eastern Parkway subway
J"^?.''. /?"• to be operated by Interborough Rapid Transit Co,; (a) Inter-Continental
constr. Co.. 26 Cortlnnrit «t fy -taa Oct i -^^^ * .. \ . /K\ Om-w. TTink-inagat* atK,ui 12.W) acres of land In Spring o'o°-p.}1;,,.^°/-. il,.

*^°'''''*"'" St., $2,744,263 (awarded contract); (b) Bayly Hipkins.
Creek Valley. Capacity of reservoir when f, d'^'V.

' '"^ Chas. Cooper, $2,872,705; (d) Underpinning & Foundation Co., $2,938.72d;
niled 1»,«00 acre-fl.; total length of canal, i,f,Ji cn?"^^/*^ * Co. $2,944,281; Degnon Contr. Co., $3,049,727; T. A. Gillespie Co.,(llled 13,600 acre-fl.; total length of canal,
40 miles: estimated cost, $350,000.

Drainage—Donna, Tex.—Bids desired
until May 17 by Geo. B. Meriwether.
Chmn. Drainage Dist. No. 1. at office of
C. 8. Clark. Engr. of »,nld dlstrl't. at
Dfmna. for ronstructing ditch and levee
and improving water course known as
Cibolo. comprising about $90,000 cu. yds
dirt work.

Lcvse Work—Waxahachie, Tex.—Bids
reiKirted desired until .May 10 by T. H
Harbin. Waxahachie, for constructing ;i
levee on Chambers Creek, 175,000 cu, yds,

itltemt marktd thus gtze the va

$3,064,609: Norton & Gorman Contr, Co.. $3,143,174; Newman & Carey. $3,322,831

Unit prices of 4 lowest bids' cu, (b) (c) and (d)-
•(a) (b) (c) (d)

I 606,000 cu, yds, earth excavation above mean
,, „,,„

high water ,' $1.75 $1.60 $1.96 $1.98
iA 800 cu. yds. earth excavation above and
.„ .„ 'lelow mean high water sewers 1.75 3.00 1.96 I"
i^ 30 front ft. maintaining and underpin- „„ „„
,„„ ning buildings lO.OO 50.00 40.00 80.00
4KI-. Maintaining, moving aiul restoring

. .^„„ AnSlocum statue 600.00 10,000.00 2,000.00 4.000.00

"•cs nj parties awarded contracts.
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10

n
12
13
14
15

16
17

17A

18
ISA
19
20
21
25
35C
26
27B

28
29
30

IFF Maintaining, moving and restoring
Maxwell tablet boulder 400.00 1,000.00 1,000.00

4GG 98 trees, maintaining, protecting and
preserving, per tree 10.00 50.00 10.00

4HH 138 trees, replacing, per tree 100.00 50.00 15.00
6 .S9,400 cu. yds. concrete masonry 7.00 7.00 6.50
7 6,000 cu. yds. protective concrete masonry

outside w. p 7.00 7.00 6.50
8 20 cu. yds. rubble stone masonry 7.00 7.00 5.00
8A 20 cu. vds drv rubble masonry :. 4.00 7.00 5.00
9 20 cu. yds. brick masonry 17.00 15.00 15.00
9D ^ oil cu. yds. removal and disposal of ma-

sonry foundations 2.50 10.00 . 5.00
70 cu. yds hollow terra cotta, brick or '

tile masonry 15.00 15.00 15.00
1,000 bbls. grout or Portland cement 4.00 3.00 2.50
1,000 lin. ft. timber piles 50 .50 .01

2M ft. timber foundations 50.00 50.00 20.00
50 cu. yds. broken stone or gravel 2.0() 2.00 2.50

14,700 sq. vds. (a) waterproofing, 1-ply .50 .40 .45

100 sn. vds. (b) waterproofing. 2-ply 90 .60 .85

39,800 sq. yds. (c) waterproofing, .3-ply 1.00 1.00 1.00
100 sq. yds. (d) waterproofing, 4-ply 1.35 1.25 1.20
100 sq. yds. (e) waterproofing, .'i-ply 1.70 1.60 1.40

100 sq. yds. (f) waterproofing, 6-ply 2.00 2.00 1.60

100 sq. yds. (i) waterproofing, dry ply... .40 .40 .45

2,000 cu. yds. brick in asphalt mastic 25.00 20.00 25.00
50 lin. ft. (a) vitrified drain pipe, 12 in. 1.00 1.00 1.40

50 lin. ft. (b) vitrified drain pipe, 10 in. .85 .85 1.25
."lO lin. ft. (c) vitrified drain pipe, 8 in. .70 .75 1,00
.'lO lin. ft. (d) vitrified drain pipe. 6 In. .60 .60 .60

50 lin. ft. (e) vitrified drain pipe. 4 in. .60 .50 .50
nU lin. ft. (g) cast-iron drain pipe. 6 in. 1.50 1.50 1.25
50 lin. ft. (h) cast-iron drain pipe. 4 in. 1.00 1.00 1.00

200 lin. ft. (i) cast-iron drain pipe. 10 in. 2.40 2.25 3.00
100 lin. ft. (a) cast-iron pipe and fittings,

3 in., extra heavy 1.00 1.00 1.00
5,100 lin. ft. (b) cast-iron pipe and fittings,

4 in., extra heavy 1.25 1.25 1.30
300 Un. ft. (c) cast-iron pipe and fittings.

6 in., extra heavy 1.50 2.00 1.65
200 lin. ft. (d) cast-iron pipe and fittings,

8 in., extra heavy 2.00 2.50 2.00
442,000 duct ft. tunnel ducts 10 .10 .09

28,400 duct ft. railroad ducts 12 .10 .20
5,300 tons riveted steel 54.00 56.00 55.00
7,070 tons steel beams and shapes 48.00 56.00 55.00
960 tons steel rods and bars 60.00 60.00 55.00
100 tons miscellaneous iron castings 65.00 75.00 70.00

1 ton miscellaneous sewer irons 65.00 75.00 70.00
200 lbs. special wire forms 10 .10 .12

12,900 lin. ft. seasoned oak or ash handrail.
1% in 25 .25 1.50

16,300 sq. ft. steel gratings for ventilation.. 1.50 1.50 1.40
3,040 sq. ft. vault lights 1.40 1.50 1.40
680 sq. yds. (a) sidewalks restored .50 3.00 2.00
100 sq. yds. (d) repavement of roadwavs,

macadam 60 1.50 1.00
1,000 sq. yds. (e) repavement of roadways,

asphalt 2.00 2.75 2.50
900 sq. yds. (f) repavement of roadways,

granite block 2.50 2.50 4.00
11,300 sq. yds. (ff) repavement of roadways,

belgian block 1.00 2.00 .60
1,000 sq. yds. (g) repavement of roadways.

asphalt block 2.50 2.50 3.50
100 lin. ft. (i) new bluestone curb 1.00 1.50 1.00
100 lin. ft. Ik) new 8-in. granite curb 1.00 1.50 1.50-
140 sq. yds. (m) repavement of roadways.

brick 3.00 2.00 2.50
19,700 sq. yds. (n) repavement of roadways,

macadam and asphalt surface 1.47 1.50 1.20
4,800 sq. yds. park surface restored .50 3.00 1.25

12,000 lin. ft. (a) elec. conduits, % in., w. i.. .25 15 .30
750 lin. ft. (b) elec. conduits, IV2 in., w. i.. .40 .30 .50
750 lin. ft. (c) elec. conduits, 2 in., w. i.. . .60 .50 .75

4,400 lin. ft. (d) elec. conduits, 1 in., w. i.. .30 .20 .40
1,100 cast-iron outlet boxes, each 1.00 .75 1.00

200 lin. ft. (a) cast-iron pipe and fittings,
6 in., extra heavy 1.50 2.00 2.00

150 lin. ft. (b) cast-iron pipe and fittings,
3 in., extra heavy 1.00 1.00 1.00

100 lin. ft. vitrified pipe sewer, 12 in 3.00 2.50 3.00
100 lin. ft. vitrified pipe sewer, 15 in 3.50 3.00 3.50
100 lin. ft. vitrified pipe sewer, 18 in 4.00 3.50 4.00
100 lin. ft. vitrified pipe sewer, 20 in 4.50 3.75 4.50
100 lin. ft. vitrified pipe sewer, 22 in 5.00 4.00 5.00
200 lin. ft. vitrified pipe sewer, 24 in 5.50 4.50 5.50

3 tons cast-iron sewer pipe, straight... 50.00 75.00 40.00
1 ton cast-iron sewer pipe, special 90.00 75.00 50 00

80 lin. ft. pipe sewer, egg-shaped, 22 '^
'

'

in. X 15 in 10.00 4.00 4.00
2o0 lin. ft. egg-shaped masonry sewer,

.„„ ,.^ "• ® '" ^ 2 ft. 4 in 10.00 6.00 6.50
160 Im. ft. egg-shaped mascnry sewer.

3 ft. 9 in. X 2 ft. 6 In 10.00 7.00 7.50
50 lin. ft. egg-shaped masonry sewer,

,0- ,.'' 'h " '." '^ ^ "• ** '" ll-OO 8.00 8.00
12a lin. ft. circular masonry sewers, 3 ft.

-OA ,' 'r- v;--; 12.00 8.00 8.00
1 80 nil. ft. (c) maintaining electric (over-

head trolley) railroad s. tr 5.00 10.00 2 50
Maintaining and underpinning sub-

,^„ ,
.surface railroad 2,000.00 20,000.00 10,000.00 15,

100 lin. ft. water pipe, 6 in 1.00 100 75
100 lin. ft. water pipe, 8 in 125 150 150
100 lin. ft. water pipe, 12 in 1.50 2.00 1.60
100 lin. ft. water pipe. 16 in 2.25 3 50 180
2.)0 lin. ft. water pipe, 20 in 3.00 4.OO 2'00>m Un. ft. water pipe, 30 in 6.00 6 00 3 00
..00 lin. ft. water pipe, 36 in 7.50 10.00 3.50
2.iO Iin. ft. water pipe. 48 in 10.00 15 00 4 00
20 .-iervice connect's for water pipes, ea. 25.00 25 00 10 00
100 lin, ft. gas pipe, 4 in., c. i 60 100 "60
100 lin. ft. gas pipe, 6 in., c. i 1.00 125 '75
100 lin. ft. gas pipe, 10 in., c. 1 1.25 150 160
100 lin. ft. gas pipe, 12 in., c. i 1.50 2 00 l'60
100 lin. ft. gas pipe, 16 in., c. i 2 25 2'25 180
100 lin. ft. (a) by-pa.ssing pipe, 6 in., w. i. 2.50 3' 00 .3 00
100 lin. ft. (b) by-passing pipe, 8 in., w. i. 3.00 s'so 350

4,150 lin. ft. (d) by-passing pipe, 12 in., w. 1. 4.00 4 50 500
150 lin. ft. (b) by-passing pipe on trestle,

,,„
,.lfi '"••, wj

•, S.25 5.00 12.00
150 lin. ft. (g) by-passing pipe on trestle,

8 in., w. 1 3 00 3 50 3 50
130 lin. ft. (h) trestle for by-passing pipe. 3!oO 500 4 00
20 service connections for gas pipes, ea. 15.00 20 00 10 00
75 tons cast-iron hub and spigot pipe,

straight :.. 100.00 50.00 40.00
18 tons cast-iron hub and spigot pipe,

».^. special 120.00 75.00 65.00
2,000 duct ft. electric ducts and conduits .

.

..50 30 50
600 lin. ft. (b) electric ducts and conduits.

w.-i. pipe, 3 in 50 .60 65
500 lin. ft. (c) electric ducts and conduits,

w.-l. pipe, 3% In 50 .75 .60
20 service connections for elec. ducts, ea. 25.00 20.00 10 00

1,000 duct ft. wooden electric ducts and
conduits 25 .75 .50

31
32

33
34

37
38
39
40
40A
41
42
43
43A

45

46

75

76L

79
80
82
83
84
86
87
88
S8A
90
91
93
94
93
99A

99B

99D
100

101

127
127A

127C
127D

500.00

15.00
10.00
6.50

6.50
6.50
6.00

20.00

10.00

25.00
2.20
.20

40.00
3.00
.40
.80

1.20
1.60
2.00
2.40
.35

18.00
1.50
1.25
1.00
.75
.50

1.50
.75

2.50

.75

1.00

1.50

2.00
.15
.20

60.00
56.00
56.00
80.00

100.00
.20

.35
1 00
.90

1.00

1.80

2.25

1.00

1.00

2.25
1.60
2.60

3.00

2.00
1.00
.20
.40
.50
.30

1.50

1.50

.75
5.00
6.00
5.00
5.00
5.00
8.00

40.00
80.00

10.00

10.00

10.00

10.00

10.00

2.50

000.00
.60
.80

1.20
1.60
2.00
3.00
3.60
4.80

20.00
.40
.60

1.00
1.20
1.60
3.00
3.50
4.00

8.00

4.00
8.00

25.00

40.00

80.00
.80

1.00

1.00
25.00

.80

Lawrence, Mass.—All bids opened Apr.
20 for erecting the Central Grammar
School have been rejected as being too
high.

Wlnthrop, Mass.—Citizens voted $74,800
bonds for enlarging the high school.

Worcester, Mass.—Bids desired until
May 5 by Geo. C. Halcott, Supt, Pub.
Bldgs., to erect a 3-story fireproof addi-
tion to Cambridge St. School No. 1. to-
gether with Incidental alterations to Cam-
bridge St. School No. 2, including heat-
ing, plumbing, etc. O. C. S. Ziroli, Archt.,
306 Main St.

Local press reports state time for re-
ceiving bids for erecting addition to North
High School has been extended from May
3 to May 6. Geo. C. Halcott, Supt. Bldgs.

:

John T. Simpson, Newark, N. J.. Archt.
Plans prepared by L. W. Briggs Co.. 314

Main St., for an 8-room addition to Mid-
land St. School have been approved by
Com. on Schoolhouses.

Worcester, Mass.—Plans are to be pre-
pared by Geo. C. Halcott, Supt. of Bldgs..
for an 8-room addition to the Midland
St. School.

Providence, R, I.—Bids will be asked
about May 3 by Bd. Educ. for erecting
the Mount Pleasant School to contain 18
rooms. . Address Mayor.

Rhode Island.—State Legislature has
passed bond order of $458,500 to cover
following appropriations, which will be
used by State Bd. Control and Supply
(W. A. Schofield. Chmn.). Providence;
$40,000 for completing dormitory repairs
to school building and other repairs at
State Home and School: $201,500 for new
buildings at State Hospital for Insane, at
Cranston. Including 2-story dormitory on
present foundations of buildings, known
as Nos. 9 and 11, and present laundry
building; also $135,000 for 2-story dormi-
tory as addition to old 2-storv dormitory;
$60,000 for lighting and heating unit at
State Hospital for Insane: $120,000 for
hospital for advanced cases of tubercu-
losis at Wallum Lake.

ItBrldgeport, Conn.—Contracts awarded
Apr. 19 for erecting school on Claremont
Ave. as follows: Mason work, to Casey &
Hurley, 120 Pequonnock St., $18,270; car-
pentry, Chas. A. Bjorklund, 1490 Park
Ave.. $8,793: heating and ventilating, also
plumbing, J, J. Scanlon, 1772 Main St.,
$5,06.'). A. J. Eagen, Clk. Bd. Educ.

Waterford, Conn.—Plans for the 2-
story brick school to be erected on
Quaker Hill are to be prepared by Jas.
Sweeney, New London.

Albany, N. Y.—Bids desired until Mav
17 by Bd. Contract and Supply (Isidore
Waschman, Secy.) for erecting police
stable annex and garage at Sheridan
Ave. and Hawk St., Including heating,
plumbing, etc. Alex. Selkirk, Archt., 133
N. Pearl St.

Ft, Terry, N. Y.—Bids desired until May
28 by Constructing Quarter Master, Ft. H.
G. Wright, for erecting an annex to the
hospital at Ft. Terry, advertised In Engi-
neering Record.

•Great Kills, S. I. N. Y.—Contract
awarded .\pr. 26, by C. B. J. Snyder, Supt.
School Bldgs., New York, for general con-
struction of school 8 Great Kills, Boro.
of Richmond, to T. A. Clarke Co., 122
Livingston St., Brooklyn, at $72,250,
plumbing and drainage to Chas. Williams,
286 E. 136th St. New York, at $3,750.

Ithaca, N, Y.—Bids reported desired
May 6 by Trus. Cornell L'niv. for erecting
residential halls, B and C, 2 and 3 stories
stone and slate roofs. Day & Klauder,
Archts., Philadelphia, Pa.

New York, N. Y.—Contracts awarded
as follows by Dept. of Health for con-
structing staff house and Nurses' Home
at the WlUard Parker Hospital, ft. of
E. 16th St., Manhattan: General con-
struction to Harby, Abrom & Melius Co.,
30 E. 42nd St., $153,900; plumbing. John
F. Koop, 23 Lawrence St., Brooklyn, $16,-
840; steam heating. Walker & Chambers,
22 E. 41st St., at $7,485.

• Rockvllle Center, L. I„ N. Y.—Con-
tract awarded by Bd. Educ. for erecting
a 2-story school, to contain 9 rooms and
kindergarten, to Moses R. Cornwell, of
Rockvllle Center, at $31,200, exclusive of
heating and ventilation. Next 3 lowest
bids: Thos. E. McHugh, 676 Leonard
St;, Brooklyn, $32,400: Jas. Mac.Arthur
Co., 22 Ormond PI., Brooklyn, $35,700:
Frank J. Felgenhamer Co., 4 Court St.,
Brooklyn, $39,743. Heating and ventilat-
ing contract not yet let.

Atlantic City, N, J.—Bd. Freeholders
has adopted plans for the tuberculosis
hospital for county patients to be erected
at a cost of $40,000.

Elizabeth, N. J.—Plans are to be pre-
pared by C. Godfrey Poggi, 2 Julian PI.,

for a 2-story school for Bd. Educ; cost
$52,000.
School bonds amounting to $395,000

have been sold.

Ft. Hancock, N. J.—Bids desired until
May 26 by Capt. E. P. Bertholf, Comdt.
Treas. Dept.. U. S. Cr ist Guard, Wash-
ington, D. C., for mijving and altering
Sandy Hook Coast Guard Station, Ft.
Hancock, N. J., advertised In Engineering
Record.

Freehold, N, J.—Governor has signed the
bill appropriating $25,000 for an armory
to be erected in Freehold.

Glen Gardner, N. J.—Reported bids de-
sired May 6 by Commissioner of Chari-
ties and Correction. Trenton, for erecting
a 3-story concrete, stone and timber, 25 x
64 ft. building at Glen Gardner for State
.Sanatarlum for Tuberculosis.

MlllvMIe, N. J.—Bd. Educ. rejected all
bids recentl.v received for erecting school,
which :s to cost about $75,000.

Newark, N. J.—Bids desired May 11
(readvertisement) by Bd. Trus. Parental
School, care Bd. Freeholders, Newark, for
erecting the parental school on Sussex
and Duryee Sts. Lowest bids opened
Apr. 20 for this building totaled about
$56,534. Bids to Include heating, plumb
Ing, etc. Jacob H. & Wm. C. Ely, Archts.,
Firemen's Bldg.
Common Council Apr. 23 passed a reso-

lution providing for the construction of a
1-story market adjoining present Center
Market; cost not to exceed $636,000: also
authorized plans prepared by Hooper &
Co., 118 Market St.

Arden, Pa.—Reported ptans for the
home for the insane and cottages to bo
erected here for the Washington County
Directors of the Poor are to be prepared
by McMaster & Crooks of Pittsburgh:
cost $100,000.

Canton, Pa.—Reported all bids opened
recently for erecting the $28,000 high
school have been rejected by the Bd.
Educ. and new bids will probably be
asked.

Clearfieid, Pa.—Citizens voted recently
to issue $100,000 bonds for purchase of
site and erection of high school.

Franklin, Pa.—E. E. Joralemen, of Buf-
falo, N. Y., la engaged to prepare plans
for the school on State St.

Huntingdon, Pa.—Trus. of .T. C. Blair
Memorial Hospital have accepted the
plans of Edw. L. Tilton, of New York, for
the proposed nurses' home, which is to
cost $30,000.

Johnstown. Pa.—Church. Com. of St.
John's R. C. Church has decided to erect
an addition to the parochial school at
.Adams and Railroad Sts.: cost $45,000
Comes & Kauzer, Pittsburgh, Archts.
Rev. John Boyle. Pastor.

•McKeesport, Pa.—Contract awarded
Apr. 22 for erecting high school to Daw-
son Constr. Co., Pittsburgh, at $147,000
Vrydaugh & Wolfe, Archts., Pittsburgh.

•Philadelphia, Pa.—Contract awarded
to Wm. J. McShane, 417 S. 13th St., for
erecting 3-story concrete and stone pa-
rochial school on TInicum Ave. and 85th
St., at $34,750.

•Pittsburgh, Pa.—Contract for erect-
ing the building for the Bureau of Mines,
we are officially informed, has been
awarded to Geo. B. Wills, 101 Park Ave
New York. N. Y., and not to Geo. H.
Willis & Co. Approximate cost, $287,540.
•Contract for excavating and clearing

site for above building awarded to C. A
Riffle Co.. 421 Wood St., Pittsburgh, at
$27,242, and for mechanical equipment for
said building to Standard Eng. Co. Wash-
ington, D. C, at $63,650.

South Bethlehem, Pa. — Reported bids
about to be asked by Bd. Educ. for erect-
ing the 3-story brick and stone high
school according to plans by A. W. Leh
of Simth Bethlehem.

Front Royal, Va.—Bids desired until
May 24 by Constructing Quarter Master.
Remount Depot. Front Roval. 'Va. for
erecting buildings at this post, advertised
in Engineering Record.

Grafton, W. Va.—Reported bids desired
.May a by Bd. Educ. for erecting the
school, to cost $80,000.

RIchwood, W. Va.—Bids desired untilMay 10 by Town Council for erecting a
municipal building. W. D. McClung,
Mayor.

•Darlington, S. C.—Contract awarded
Apr. 20 for erecting school to J. M.
Harb.v, of Sumter, S. C; cost about $40,-
000. Wilson & Sompayrac, Archts., Co-
lumbia.

Greenville, S. C—Bids desired until
May 10 by County Comrs., to erect a
Jail; also bids for all steel work for said
Jail. J. T. Lawrence, Archt., Greenville.

Greenville, S. C.—Citizens voted Apr.
20 to issue $40,000 bonds for a city hos-
pital. J, B. Marshall. Major.
Architects desiring to compete for the

new $60,000 court house apply to David
B. Traxler, Chmn. Court House Comn.,
Greejivllle, advertised In Engineering
Record.

Hartsville, S. C.—Wilson & Sompayrac,
of Columbia have prepared plans for a
building to be erected at Coker College,
with $120,000 recently given by Maj.
Coker.

Atlanta, Ga.—Bd. Educ. has adopted
tentative plans for 4 school buildings.

Orlando, Fla.—City Council considering
plans for the proposed $40,000 city hall.

•Jacksonville, Fla.—Contracts for erect-
ing the county armory awarded to F. W.
Long & Co.. Jacksonville, for the general
construction, at $96,495; plumbing and
heating, Chas. G. Belote, at $8,834, and
electric fixtures, to Ingram Electric Co..
at $3,450.

itllems marked thus give Ihe vames of partiei awarded contracts.



TamM. Fla.—PI»i>» i»ep»Fwl for
jwUer hllk aclMial. to cost t4«,*M.
draw Bd. BSnc
CawtaftMi. La.— ClUaaos of county

Totod Wi.MI bood* ror eraettac cooaoll-
datad aelwol In St. Tammany Pariah.

^-_. »• at Louls-
vOte. baa autbortaad t3«.0W bond Inue for

•racttnc brick dormitory at Nosapatar
A<n<-uUttrml HIsh ScbooL

Akran. O.—Township Bd. oonaidcrlnx
ervcUnv a school at Nartoo Contar for

Norton Townahip. to coat tlSiOt*.

nt. O.—BIda derirad onUI Hay S

the purpose of erecting a high schoo^
It Paul jVwiO: E. Bjorklund, St. Paul,

with auditorium at Kings Creek; also &i. ^aui.
. Lundquist, Minneapolis,

an addition of S rooms to present build-
|*|J2^: Rundquist Bros., St. Paul, J64.950.

'"*w!L'!!^M..!'o.-B.d, desired until May ,h*V'?<!c"ii!^,rh"oo7?o°r"rh"e'UHsh"oTou?
•1 by C. E. Boyd. Clk. Bd. Educ.. Orange «KP"'^"'^urdes awarded to General

I°-J!?!''«'-.Yl!L«J7l"t-JV,i^.-.y?„l"„'S^S feSnrtr.°Co.'l>7st. Paul, at $47,000.
material and erect a cent rnlised township Constr.

high school. FYank I* Packard. Archt.,

New Hayden BIdg.. Columbus.

Xania, O.—Plans for the school for by"the° State'

by Bd. Educ (J. M. Gordon. Clk.). to Cedar\llle Township are to be prepared

furaWl natwial and erMt a brick grade by Frank U Packard of Columbus The
aad hWi nlM)nl Separate l>lda dealrcd cttlsens recently voted In favor of $76,000

for »apillatW and beating. F. 8. Ruak
aad Cirao Shaata, Archt*.. 145 N. High
St.. Coiambaa.

Cianiaiil. C—Btda daairad untU May 3

by Bd. Rduc (B. D. L«aoa. Ok.), to erect

an addlttoo to ISth St. ScfaooL

«CliieiMaU, O.—Contjacta for eracUng
tha aladlam at the Cincinnati Univ..

which la to** «•••• have been awarded
aa foDowa: Batntorecd concrate and brid!

work. lnf»><W'» aseavatlon. to Ferro
roocrcte Oooatr. Col; plumbing. Rlchd.

Murphy ; Iroa work. U SArlber Sons Co..

caaoit aad carpentering. E. Malnken:
aiaelTtc worit U Schribar Bona Co.

BMa dMtnil until May 4 by Danl. Vnu-
naem. Ok. Bd. Din.. University of Cln-

Smb. Bmat Wooda Park. Onclnnatl.
to fumtah material and erect the

Woman's building at University; also

aaparately for steam baating. ventlU-
tloo. air waahar and temperature regula-

tion. A. UaeolB FWcbaimar, Archu.
Lyric Thaatar BMg.: Walter G. Franx.

BBgr.. Uaioa Trust BIdg.
^kCoatiact awarded by BIdg. Com. of

School Bd. for erecting the Waraavr
SSoS to Ohio BtdK. * Conatr. Co.. 1431

Main BL. at tUt.WT. ^ ,

Bd. Bdae. haa daeldod to erect a school

ga itto at Maaunl Hoffman School, on
WaodhWB Ava. New building lo contain

|g iiwnnt. gymaaatum and auditorium.

Clavaland. O.—Bids about to be received

by Bd. of Education for erection of

sdMMl oo Central Ave.; cost reported to

be tlTt.MaL
Ettds wta be called for about May 1&

'
for the erection oT propoaed school at

Almira Ave.; ooat tM*.Me. .. , . „
«Ooatfact for naaoDtr on school at E.

I2M SL and St. Clair Ave^ bas been
aaaidarl to Raaugh Constr. Co.. Garfield

Norton, Kan.—Contract awarded Apr.

12 by Bd. of Educ. for erecting a high

school, including heating, plumbing, etc.,

to Scott Bros., Consodia, Kan. J. w. 'e'l

& Co.. Archts., Kansas City. Mo.

me «ni. mcv....^, Beatrice, Neb.—Legislature has appro-

Scho^l; coat 350.000: and for an addition priated $45.00j) for erecting a^ school build-

to James A. Oarfleld School; cost 315.000.

Hammond, Ind. — Contract awarded
Apr. 8 bv School Bd. (A. J. Dreesen.
Secy), for erecting Columbia School, to

J H. McClay. Hammond. Ind.. for gen-
eral construction, at 351.300. and to

bonds for this school.

East Chicago. Ind.—Plans being pre-

pared by J. T. Hutton * Son. Hammond.
for an addition to the Wm. McKlnley

Ing at Inst, for Feeble Minded.

Havre, Mont.—Bids reported desired

until May 24 by County Comrs. (J- «:
Devtne, Clk.) to erect a courthouse ana

Jail. F. F. Bossout. Archt., Havre.

Matble Bro... Chicago, ill. for heating ^^''iP^^^T'^^Te ^iLl' f^^^MO
:ht.. Tapper

j^^^^g proceeds to be used to erect addi-Mac Turner. Archt.. Tapper

Clwslaad. 0-—Heported tentative pUna
being prepared bjr W. R. McComack
Archt. of Bd. of Wuc for a. high school

of ooouDaree and an administration
».ni

pi«ig eootaBplatad in downtown dis-

trict: probaMa coat tl.MV.OM.

Columbu*. O.—Bida deaired unUI May
It by Bd. Tnis.. Ohio State University,

to fumiah material and oociatroct green-
lluuaiB iOr the Botany and Zoology buUd-
tnga. Hortlealture and FWeati y buildings.

Jea. K. Bradford. University Archt.

etna. 0<—Bids deaired until May 18

by Bd. Educ. Etna Rural School Dlst.

at 3S.700.
BIdg

Coldwater. Mich.—Bids desired by Bd.
of Educ. Mav 10. for a new heating and
ventilating system for high school, includ-

ing revisions In the plumbing. Saml. R.

Uewls. Consulting Engr., 910 S. Michigan
Ave.. Chicago, III.

Eau Claire, Wis.—J. C. Fennessey. City
Clk.. writes that the citiiens voted to Is-

sue 350.000 bonds for erecting city build-

ing, from pUns of Geo. Awsumb. 14 E.
Jackson Boule.. Chicago. 111. Bids for

erection, will be received about June 1.

Green Bay, Wis.—Contract for erect-
ing Deaconness Hospital awarded to Ap-
pleton Constr. Co.. Appleton. at about
U6.000.

La Crosse, Wis.—Site selected by Bd.
Educ. for 350.000 junior high school.

Madison, Wis.—T. G. Wrlghton. Prof.

of Military Science at Univ. of Wiscon-
son. writes no appropriation has yet been
asked for propoaed armory at Camp
Randall.

Mllltown, Wis.—Bids desired until May
4 by Consolidated School Dlst. No. 1

(Mads Banks. Member), to erect a high
and grade school. Including heating.
plumblnK. electric work and fixtures. Al-
ban * Ixickhart. Archts., Endlcott BIdg.,
St. Paul.

Milwaukee.' Wis.—Bids desired until

May « by r>ept. F*ub. Wks. (Percy Bra-
man. Deputy Comr.) to erect a municipal
hospital for rontaglous diseases. Mitchell
St. and 18th Ave.. Including heating and
ventilation, plumbing, vacuum cleaning
system, etc.

Bids desired until May 11 by Frank M.
Hnrbach. Secy. School Dirs.. for fur-
nishing material and completing high
school now In course of construction on

$37 500. Krucker & Deckbar, Archts., Los
Angeles; 42d St. seliool, 7 rooms and
auditorium, cost 325.000, Kryson & Big.
Bar. Archts.

Los Angeles, Cal.—Competitive plans
will be received until 11 A. M. May 6 by

, Bd. Educ. (Wm. A. Sheldon, Secy.) for

Hays City 'Kan.—Plans being prepared 30-room brick and concrete intermediate
fnr a 3-storv coliseum to be erected here school on First St. and Vermont Ave., also

with an aDOroDriation of $100,000 made ^ 16-room school on 5th St.. San Pedro.
Willi ». KK ^ j^.^g ^.jj ^ig^ ,^g received same time

and place as above for erecting a brick
and concrete school on 66th and San Pedro
Sts. ; also plumbing in 14th St. intermedi-
ate School.

San Diego, Cal.—Allen H. Wright, City
Clk., writes no definite plans have been
made as yet for city hall, although there
lias been some talk of constructing a new
building.

Salt Lake City, Utah.—At the election
held by the Granite School Dist., 3600
State St., Apr. 17, it was voted to issue
$100,000 bonds (or erecting school.

Woodland, Cal.—Plans approved by Bd.
Educ. for the 2 school buildings to cost
about $100,000.

Salt Lake City, Utah.—Bids reported
desired until May 5 by Bd. Educ, for
erecting 2-story. 76x132 ft. school. Prob-
able cost $82,000. Francis Rutherford,
Archt.. Salt Lake City.

Montreal, Que.—Contract for erecting
civic library awarded by Bd. Control tQ
John Quinlan Co., at $445,000.

• S. Pariur!^^&.r (o^furnish nuiterial and Sherman Boule. and Wright St.

ereot a brtak gnde and high school.

Scparau Mda dsalred for ventflaUng and
heating. F. S. Ruak and C. Bneeta.
Arvhta. 1« N. High St.. Colnmboa.

Hamilton, O.—Plana have been pre-
pared by Architect Bartcman. of Hamil-
ton, for a I-story brick acbool. to cost

ahottt tlt,M«.

i all linn* O^-Blda deaired until May
V bjr P. T. Harrold. C». Bd. Educ.. t"

faraiih material and erect an t-room
addlttoa to the Harrison School, and
allanutona In the old building on Madlaon
Ave. aad Quail SL Cbaa. W. HopUnson.
ArdiL. Boaa BIdg., Cleveland.

Laneaatar. O.—Bida win be opened May
IT for araellac city hoepital to ooat t(«.-

•M fMMi Plaaa prepared by WUbor T.
mm. 4» K. High St.. Coiumbna.

IM.M* achool bonds

a, O.—Bid* daalrod May 10 by J.

••dr. CDl Bd. Educ.. for purchaae
of 9n.«Mbooda. to be uaad for erecting

Si^ aehooL from plana of F. U Packard,
of Columbtia.

Ravenna. 0.-4:oatcmct for erecting
the conaoMdatad achool in Ravenna Town-
ship awardad by the Township Bd. of

Educ to Loonla Sennour Constr. <Jo. and
p. U Frank Conatr. Co., on a Joint bid

of IS1.113 aad for ptombtaif and aewering
to W. J. SchoO Co.. of Toungatown, ai

32.»»t.

•prlnaflaM. O.—
have been aold.

tarlnallaM. O/—Bida deaired onUI May
1» by Bd. Bdnc. fW. H. Holmes, Ok.).
to famlsb material and erect a 12-room
acbool (remodeling preanit e«>ontT In-

flrmary) In Northern HMghU addition to

Springlteld RobL C Gotwald. Archt..

SpringSeld.

Stonabero. O.—Chaa. Owsley of Younw-
town engaged to prepare V^Jpl*-**'
school to be erected here; coat 124.000.

Toledo. O.—Contract for erecting Ne-
braska School awarded to A. Bentley ft

Sons Co.. Toledo, at »14«.2«2; heatlnr ana
venUbting. Robt. Haiti A Co.. Tol^o.
tl».775; plumbing, Larsen & Wood, To-
ledo. 31S.003; (bids opened Apr. 1»).

Stevens Point. Wis.—Contract award-
ed to Wagner A Bauman. Monroe, for
erecting the museum academy, to cost
3M.0OO.

Hsrisn. la. — Citizens voted 3120.000
bonds for schools—390.000 for a high
school and 330.000 for a grade school.

Independence, la.—Bids desired until
Mav 24 by E. A. Bordner. Co. Aud., to fur-
nish material and erect a County Home.
Including heating, plumbing and electric
work. Harry E. Netcott. Archt., Inde-
pendence.

Carlton. Minn.—Plans for 8-room school
are being prepared by E. F. Broomhall.
Duluth.

Browns Valley, Minn.—Bids desired un-
til May 8 bv c. Thlebaut. Pres. Library
Ansoc., (o furnish material and erect a
concrete and stucco nubile library. E.
HIrt. Jr.. Archt.. St. CHoud.

Kenyen, Minn. — Contract awarded
Apr. 13 by Bd. of Educ. Independent
School Dlst. No. »1. for erecting a high
and grade school, to Include heating,
plumbing, electrical work and fixtures, .to
Standard Constr. O.. Minneapolis. Alban
& Lockhart. Archts.. Endlcott BIdg,. St.
Paul.

Lamberton, Minn.—Contract for erect-
ing school awarded to Madsen Bros., of
Minneapolis, at 33«.»II2.

Madison. Minn. — Contract awarded
Anr. 10 by Bd. Armorv Supervisors, at
odlce of rapt. A. M. I.,arson. Madison, for
furnishing mnlerlal and erecting an
armory, to G. Merriges. of Madison.

Mahtomedl. Minn.—Bids desired until
May 8 by Bd. Bduc, <F. J. Miller, Secy.),
for Additions to iichool. Separate bids de-
sired for heating, plumbing and water
system.

Redwood Falls. Minn.—Bids desired un-
til May 25 by Bd. Educ. (H. M. Aune.
Hecy.). for alterations and additions to
hbth school; also separately for heating,
riliimblng and electrical work. Tyrle &
Chapman. Archts.. Auditorium BIdg.
Minneapolis.

tional buildings at State Hospital for In-

sane at Warm Springs and for buildings

at State Tuberculosis Sanitarium at

Galen.

Douglas, Wyo.—Contract awarded
Apr. 20 for erecting court house to

Rogers & Ashton, of Denver. Colo., $31,-

977. Next 3 lowest bids; J. H. Esmay.
Douglas. $32,600; F. H. Cowell, Denver,

$32,696; Arvid Olson Co., Denver, $36,4p.

Ft. Steele, Ark.—School Bd. has direct-

ed BIdg. Com. to direct an architect to

prepare plans for the rebuilding of the

school destroyed by fire, providing for

12 rooms, and to cost $60,000.

Hot Springs, Ark.—Contracts award-
ed Apr. 20 for erecting hospital, corps

barracks, etc.: Construction proper.

Kelly & Baehl, Leavenworth, Kan., $19,-

180; plumbing and heating, M. B. San-
ders Little Rock, $5,722; electric wiring,

Geo. T. Schmelgel, Hot Springs, $718.

Capt. Jas. D. Fife. M.C., A.Q.M.

Beaumont, Tex.—Co. Comrs. have ap-
proved plans for the 3-story addition to

the court house and bids for construction.
It Is reported, desired May 1; cost $25,000.

Longvlew, Tex.—Bids desired until

June 2 by Jas. A. Wetmore, Acting
Superv. Archt., Washington, D. C, for
construction, complete (including mechan-
ical equipment, interior lighting fixtures
and approaches), of U. S. P^jst Office at
Longvlew.

San Antonio, Tex.—Co. Comrs. have
received plans for the city-county hos-
pital, which Is to be 4 stories, reinforced
concrete and brick. Bids (or construction
will be received about May 15.

Wichita Falls, Tex.—Reported bids do-
sired May 5 for erecting 3-story rein-
forced concrete city and county hospital
to cost $50,000. Address City and County
Hospital Comn. Field & Clarkson, Archtf.,
Wichita Falls.

Gushing,, Okla.—Citizens voted $50,000
school improvement bonds.

Davenport, Wash.—High School bonds
amounting to $40,000 have been sold.

Ellensburg, Wash.—Bids reported de-
sired until May 14 (or erecting power plant
building. Address City Clerk.

Everett, Wash.—Contract for erecting
Commercial High School awarded to
Everett Constr. Co., Everett, at about
$50,000. E Turnbull, Bank of Commerce
BIdg.. Archt.

Walla Walla, Wash.—Competitive plans
being received by the Sisters of Provi-
dence for the $200,000 hospital.

Pendleton, Ore.—Bids reported desired
until May 20 by State Bd. Control.
.Salem, for erecting a 3-story, reinforced
concrete wing to Eastern Hospital for
the Insane. W. C. Knighton, State
Archt.. Salem.

Portland, Ore.—Contract for erecting
the Kennedy School reported awarded to
the second lowest bidder. John Almeter,
at $27,785.

Antelope, Cal.—Bids desired until May
8 by Bd. School Trus. of N. Antelope
Valley Union High School Dist. (Robt. B.
Cameron. Clk,), for erecting a high school
and dormitory of reinforced concrete. E
L. Hopkins. Archt,, 616 Delta Hldg., Los
Angeles.

Hyde Park. Cal.—Bids desired until
May 7 by Bd. School Trus. (L. Willielm,
Clk.) for erecting grammar school build-
ings. G. A. Howard. Jr., Archt., 711 Grant
BIdg., Los Angeles.

Los Angeles, Cal.—Bd. Educ, has ac-
cepted plans for the following schools:
High school for Garvan/.a Dlst.. 4 build-
ings, estimated at $146,000; Elmore R
Jeffery, Archt.. 106 W. 8th St.; Macy St.
school, 8 rooms and auditorium, cost
$45,000, A. C. Martin, Archt., Higgins
BIdg.; Staunton Ave. school, 12 rooms
and auditorium, cost $46,000, Hudson &
Munsel, Archts., 256 8, Spring St.; 28th

Hamilton, Ont.—Bids desired until May
4 by S. H, Kent, City Clk., for erecting a
hospital (except plumbing, heating and
electrical work). Stewart & Witton,
Archts.. Hamilton Provident & Loan
Chambers.

Sandwich, Ont.—Reported a 3-story
dormitory and gymnasium costing $60.OW/
is to be erected at Assumption College.

Calgary, Alta.—Bids reported desired
May 25 by R. C. Desrochers, Secy. Pub.
Wks., Ottawa, Ont., (or erecting a drill
hall; estimated to cost $350,000. L, Dew-
ier, Resident Archt., Calgary.

St. Boniface, Man.—Plans for the school
to be erected on Youville and Eugenie
Sts., to have 12 class rooms, auditorium
and gymnasium, costing $120,000. are to
he prepared by Henry W. Greene. Winni-
peg. Address Pub. School Bd.

PRIVATE BUILDINGS,
Items Arranged Geographically

Portland. Me.—Contract awarded ta
Googins & Clark Co. of Portland for erect-
ing the Y. W. C. A. building. Geo. Burn-
ham & E Leander Higgins, Archts., 120
Exchange St.

Boston, Mass.—Edison Co. will erect a
12-story storage battery building on
Channey St.

Deerfieid, Mass. — Pocumtuck Valley
Memorial Assoc, will erect a fireproof-
building. Geo. Sheldon. Pres,

Dedham, Mass.—Plans completed by
Jas. C. Hutchinson. Boston, for a brick
and concrete Masonic Temple to be erect-
ed on Pearl St. by Constellation Lodge.
A. F. & A. M. and to cost $25,000.

Framingham, Mass,—A new carhouae.
machine and repair shops are to be erect-"
ed by the Boston & Worcester .Street Ry.
Co. (E. P. Shaw, Jr.. Gen. Mgr., Framing-
ham).

North Adams, Mass.—Plans being pre-,
pared by J. McArthur Vance, of Pitts-
field, for a theater costing $60,000 which.
North Adams Opera House Co. will erect.

Springfield, Mass.—Contract awarded,
to D. W, Mellen for making alterations
to the Kelsey Bld&. for the Commercial
Trust Co. H. L. Sprague, .\rcht., 310,
Main S',
W. H. Carpenter Intends erecting on

Willington St. a 4-story brick business
building. 40 x 100 ft.

Worcester, Mass.—Plans being revised
by J. P. Kingston & Son. 518 Main St.,

for a 3-story garage for the Logan Swift
& Brigham Envelope Co.

East Providence, R. I.—Plans being
prepared by John F. O'Malley (or a brick
and stucco church (or St. Francis Xavier
R. C. Parish. Rev. J. D. Lopes. Rector.

Providence, R. 1.—G. Henri Desmond.
Hoston, Mass.. is architect for the Keith
Theatre to be erected here at a cost of

$400,000. , ^
Enery Bros, of Providence it is reported

propose erecting a theatre on Washington
SI.

Albany, N. Y.—Lutheran Church o( the

Redeemer. Western and Lake Aves., re-

ported planning erecting a church ana
parsonage costing $50,000.

. j .„ 1,,.

The Masonic Lodg<-.s are reported to oe

considering the erection of an addition to

the temple on Maiden Lane & '^<«'K£,?^-

Edw. Smyth. 619 Bway.. Chmn. BIdg.

Com.
^Ilenu mwktd thtit givt tkt namei of parties awatdtd contracts.
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*Beacon, N. Y.—Contract for the su-
perstructure of the 2-story passenger sta-
tion for N. Y. Central R. R. awarded to

John Thatcher & Son, 60 Park Ave.,
Brooklyn.

Brooklyn, N. Y.—Plans reported pre-
pared by A. White Pierce. 59 Court St..

for a 1-story, 159 x 190 ft., market build-

ing to be erected at Flatbush and Tilden
Aves. by the Excelcio Bldg. Co. Cost
$250,000*
Plans filed for 4-story brick tenement

at E. 4th St. and Beverly Rd. for Palm
Bldg. Co., cost $65,000; S. Millman, Archt
1780 Pitkin Ave. 4-story brick tenement
at Union St. and Sandford Ave. for Robt.

C. Adolph. cost $90,000; H. T. Jeffrey &
son, Archts.. Richmond Hill.

Plans are being prepared by Danl. G.

Malcolm and John P. Benson. 331 Madi-
son Ave.. New York, for a brick and
limestone theater to be erected at Flat-

bush Ave. and Courtelyou Rd. at a cost

of $225,000. ^ , ,

Contract for erectmg the 1-story

moving picture theater at Robmson bt.

and Nostrand Ave for Glynne & Ward,
awarded to McCough & Hoey, 16 Court
St. Cost $50,000. „ „,
Plans completed by Shampan & Sham-

pan, 772 Bway., Brooklyn, for a 5-story

apartment house to be erected on Lmden
and Flatbush Aves. for F. & W. Baker.

-^Buffalo, N. Y.—Contract awarded to

Warner & Warner, 106 Erie County Bank
Bldg , for erecting a stone and stucco

residence and garage at Delaware and
Creveland Aves. for Geo. A. Foreman,
Fidelity Trust Bldg., Cost $75,000. Green
& Wicks, Archts., 110 Franklin St.

Long Island City, L. I., N. Y.—Plans
filed for 2-story brick theater to be
erected at 10th and Jamaica Aves. lor

N. Pllnacek, 1404 2d Ave., New York, to

cost $75,000. Edw. Hahn, Archt., Bridge
Plaza, L. I. City.

New York, N. Y.—Reported Geo. F.

Backer, 56 W. 46th St. and Arnstein &
Levy, 128 Bway., are interested in thfl

company which intends erecting at south-
east corner of 7th Ave. and 49th St. a 16-

story ofllce building for use of film and
moving picture concerns; cost $750,000.

•*New York, N. Y,—Contract awarded
to Underpinning & Foundation Co., 290

Bway.. for foundation work on the 12-

story building to be erected at 96th St.

and Riverside Drive, known as the "Clift

Dwelling." Foundations will consist of

standard Hercules steel piles. Herman
Lee Meader, Archt., 2 W. 33d St.

Plans being prepared for the following
buildings by Schwartz & Gross, 347 5th
Ave., for a 13-story apartment house at
West End Ave. and 80th St. for Mayer
& Mayer, Inc., 30 W. 29th St. Sommer-
feld & Steckler, 31 Union Sq., 6-story
apartment house at 213 E. 48th St. for

Louis J. Marx, 257 Bway. Chas. B.
Meyers, 1 Union Sq., for two 5-story
apartment houses to be erected at 179th
St. and Audubon Ave., for V. R. Bldg.
Corporation, cost $50,000. Tremont Archi-
tectural Co., 401 E. Tremont Ave., for 5-

story apartment house at 172d St. and
Boston Rd. for Cedar Constr. Co., cost
$50,000.
Plans filed for following buildings: 6-

story brick apartment house at 161st St.

and Ft. Washington Ave. for Hudson
View Constr. Co.. cost $300,000. Harold
L. Young, 1204 Bway., Archt. 5-story
brick tenement at 72 Vermilyea Ave. for
Hyman Berman Bldg. Co., cost $60,000
Sommerfeld & Steckler, 31 Union Sq.,
Archts. 12-story fireproof store and loft
building at 15 W. 36th St. for John
Downey, cost $150,000; Peabody, Wilson
& Brown, 389 5th Ave.. Archts. 16-story
fireproof store and factory building at 212
W. 26th St. for Julius M. Cohn, cost $350,-
000; Schwartz & Gross, Archts.. 347 5th
Ave. Two 5-story brick tenements at
165th St. and Bryant Ave. for Bryant
Ave. and 165th St. Constr. Co.. cost $120,-
000: Kreymborg Architectural Co., 401
Tremont Ave., Archts. Two 5-story brick
tenements at Webster Ave. and 182d St.
for McEvoy & Koester Constr. Co., cost
$95,000; Tremont Architectural Co., 401
Tremont Ave., Archt.
Bing & Bing, Park Ave. and 84th St.,

reported to have secured a site at north-
west corner of Park Ave. and 84th .St.

on which it is proposed erecting a 15-
story apartment house costing $1,000,000.

•Waterbury, L. I,, N. Y,—Contract for
erecting residence, garage and stable for
Victor Morawetz at a cost of $100,000 re-
ported awarded to Central Bldg. Co., of
Worcester, Mass. Delano & Aldrich, of
New York, Archts.

Yonkers, N, Y.—Contract for erecting
church for Our Lady of Mount Carmel at
lark Hill Ave. and Oak PI. awarded to
F. S. I'olito Constr. Co., Yonkers. N. Ser-
7acino, Archt., 1170 Bway., New York.

Hoboken, N. J.—Plans being prepared
by Fagan & Briscoe. 95 River St., for
a 4-8tory apartment house to be erected
'n Park Ave., for Wm. O'Nell, at a cost
'if $75,000.

•Newark, N, J.—Contract awarded to
Kssex Constr. Co., 87 Academy St., for
a 1-story brick and stucco moving picture
Iheatre to be erected on N. 7th and
Orange Sts., for Edw. W. McDonough,
207 Market St.; cost $60,000. H. Baechlin,
68B Broad St., Archt.

A^Unlon, N. J.—Contract awarded to
De Riso Bros., 217 3d St., Union Hill, for
erecting a 2-story cafe, restaurant and
store and theatre building at Hacken-
sack Plank Rd. and Bergenline Ave., for
Carl F. Michelfelder Enterprise; cost
about $100,000. Wm. H. McEifatrick, 701
7th Ave.. New York. N. Y., Archt.

VIneland, N. J.—Lowest bid opened
recently for erecting 3-story and base-
ment, 50 X 70 ft., stone and terra cotta
clubhouse for the Junior Order American
Mechanics was submitted by Wilbert
Titus, Paulsboro; cost about $30,000. Paul
A. Davis, 3d. Philadelphia, Pa., Archt.

Brookvllie, Pa.—$41,000 has been raised
with which to erect a Y. M. C. A. build-
mg.

Philadelphia, Pa.—Plans to be prepared
by Simon & Bassett, 1112 Chestnut St.,
for a 12-story office building to be erected
at 19th and Chestnut Sts. for the Phila-
delphia County Medical Society.

-^Reading, Pa.—Contract awarded to
Chas. H. Schlegel, of Mt. Penn. for erect-
ing a 5-story terra cotta building at 750
Penn St. for J. L. Huye, of Lancaster.
Cost $40,000.

Wllklnsburg, Pa.—Reported bids desired
May 12 by Pennsylvania R. R., Philadel-
phia, Pa., for erecting the passenger sta-
tion and platforms of brick, stone, steel
and concrete. A. C. Shand. Ch. Engr..
Philadelphia.

York, Pa.—A 4-story lodge building is
to be erected for the Noble Commandery
No. 360 and Chosen Knights No. 174, cost-
ing $46,000. M. C. Ness, Secy. Com.
Baltimore, Md.—Reported plans pre-

pared by Parker, Thomas & Rice, Balti-
more, for a 22-story office building to be
erected at Liberty and Lexington Sts. by
the Consolidated Gas, Electric Light li
Power Co. and to cost about $1,000,000.
•Contract for the erection of the

4-story Burford apartment house on
Charles and 32d Sts. awarded to Edw.
Brady & Sons, Baltimore; approximate
cost $100,000. Parker, Thomas & Rice,
Archts., Baltimore.

Charleston, W. Va,—Plans being pre-
pared by A. G. Higginbotham, of Charles-
ton, for a 3-story brick and stone fire-
proof apartment house to be erected by
W. S. Mason at Quarrier and Brooks .St.;
cost $50,000.

Morgantown, W. Va.—Bids desired until
May 4 by the Masonic Temple Com. (P.
C. White, Secy.), for erecting Masonic
Temple; also separate bids for heating,plumbmg and wiring. John H. Harmon,
Archt., Uniontown, Pa.

•Durham, N. C.—Contract for erecting
tiTst Presbyterian Church awarded to J.
A. Jones of Charlotte; cost $80,000. Mil-
burn Heister & Co., of Washington. D. C,
Archts.

Canal Dover, O. — Grace Lutheran
Church intends erecting a $50,000 edifice.

Canal Dover, O.—Grace Lutheran Church
intends erecting a $50,000 edifice. Rev. B.W. Ziegler, Pastor.

Columbus, O.—Plans being prepared byW. T. Mills, Columbus, for a 10-story
u '?l \°. "l®

erected at High and Rich Sts.
by McMahon, Ernst & Co.

Marlon, O.—Plans are to be prepared
by J. Lewis Ellis, for a 4-story brick and
concrete building which the Odd Fellows
will erect on W. Center and Orchard Sts.

•Newark, O. — Contract awarded to
Chas. T. Mercer, Zanesville, for erecting
a business building on the public square
costing $25,000.

•Springfield. O.—Contract for erecting
building for the Mutual Fire Insurance
Co. awarded to Jos. Poss of Springfield.

•Toledo, O. — Contract for erecting
brick, stone and steel building at Hamil-
ton and Erie Sts. for the International
Harvester Co. awarded to Julius Comte
& Co., Toledo. Cost $100,000. Devore-
Gormley Co., Nasby Bldg., Archts. and
Engrs.

Ft. Wayne, Ind.—Trinity German Luth-
eran Church will erect a $30,000 edifice
on Huffman St. and St. Mary's Ave.
Rev. Gustave Doege, Pastor.

Delray (P. O. Detroit), Mich.—Plans
prepared by Varney & Varney, Detroit,
for a 3-story steel, brick and Bedford
stone lodge building to be erected at Fort
»t. W. and Rademacher Ave. for the Del-
rS^ k"?^^® ^°- "7. Knights of Pythias, of
the 18th Ward, and to cost $50,000. Woi.
J. Halligan, Member Bldg. Com.

,./??*''°'*' Mich.—Plans being prepared by
Mlldner & Eisen. Hammond Bldg.. for a
3-story building which Voigt Brewing Co.
will erect on Bagley Ave. and Clifford St.
Plans approved for 19-story building to

be erected on Washington Boule. by theGray Estate Co. Cost $75,000.

Evanston, ill.—The Masons propose
erecting a $30,000 temple.

•Rock Island, III.—Contract for erect-
ing the Weishar flats at 20th St. and 8th
Ave. for .T. A. Weishar awarded to Her-
man Hansen, at about $26,000.

Taylorvllle, III.—Plans completed for
the station to be erected here by Chicago
Illinois Midland Ry. (F. S. Peabody, Vice-
Pres. and Gen. Mgr., Chicago). Cost.
$25,000.

•Cedar Falls, la.—Contract awarded by
Trus. Zion EvangeUcal Church to G. L.
Smith, of Waterloo, for erecting a church
on 9th and Clay Sts. at a cost of about
$30,000; heating and plumbing to L. M.
Smith, of Cedar Falls.

Des Moines, la.—Plans prepared by
Proudfoot, Bird & Rawson, Des Moines,
for the 13-story fireproof building to be
erected at 713 Locust St. for the Register
and Leader Co.

Mason City, la.—^Western Electric Tele-
phone Co. reported to have secured a site
on which to erect a 2-story building cost-
ing $125,000.

Duluth, Minn.—W. F. King Intends
erecting on Jefferson and 18th Sts. a 5-
story apartment house, to cost $100,000.
Vernon J. Price, Archt., Pulladio Bldg.

Llndstrom, Minn.—Bids desired until
May 15 by IJndstiom Creamery Co. (J. L.
Andrew, Mgr.) to furnish material and
erect a creamery. Richd. W. Swanson,
Archt.. Dassel.

Minneapolis, Minn. — Horace S. and
Woodbury S. Andrews reported to be tak-
ing steps to erect at 6th Ave. S. and 4th
St. a concrete building costing $75,000.
and at 6th St. and 5th Ave. a 3-story
building costing $35,000.

Wichita, Kan.—Knights of Columbus
propose erecting a 3-story lodge building
costing $30,000.

Lewlstown, Mont.—Plans being pre-
pared by Linke & Haire. Billings, for the
R. C. Church, to cost $85,000.

St. Louis, Mo.—Plans completed for a
5-story club house to be erected at
Grand Ave. and West Pine Boule. by St.
Louis Lodge No. 3 of the Loyal Order of
Moose. Cost reported at $500,000.

Beaumont, Tex.—Improvements costing
$33,000 are to be made to the depot of
the Santa Fe R.R. (C. F. W. Felt, Ch.
Engr. System, Chicago, 111.).

•Dallas, Tex.—Contract for erecting
City Temple for the First Presbyterian
Church at Akard and Bullington Sts. and
Patterson Ave., awarded to Buchanan &
Guilder, Dallas, at about $200,000. C.
D. Hill & Co., Dallas, Archts.

•Fort Worth, Tex.—Contract reported
awairded to Bruce Bldg. Co. for erecting
a 6-story concrete building at 6th and
Main Sts. for the Ft. Worth Club at a
cost of $180,000.
•Contract for erecting fireproof school

for Masonic Orphans' Home awarded by
Bd. Trus. to A. W. Flint, of Ft. Worth,
for general construction; heating, Kln-
nlson Bros., Dallas; plumbing. McDonald
Blevins, Ft. Worth; cost $75,000.

•Houston, Tex.—Contract for erecting
Y. M. C. A. building awarded to JefCers
Bros.

San Antonio, Tex.—Plans being pre-
pared by Alfred Giles, San Antonio, for a
reinforced concrete theater, seating ca-
pacity 1000, to be erected on W. Houston
St. for Max Oppenhelmer.

•Seattle, Wash, — Contract reported
awarded by New Auditorium Co. to
Franklin Eng. Co., Hoge Bldg.. for erect-
ing a 1-story. 119 x 280 ft., ice skating
rink at 14th Ave. and Jefferson St. Cost
$100,000.
Contract to be let by B. M. Priteca,

Archt., Empire Bldg., early in May for
erecting a theater for the Coliseum
Amusement Co. at 5th Ave. and Pike St.,

to be reinforced concrete, steel and terra
cotta, and cost $300,000.
Plans prepared by H. Ryan, Northern

Bank Bldg., for an auditorium to be
erected at a cost of $100,000 by the New
Auditorium Co., at Marion and 10th Sts,

•Spokane, Wash.—^Reported contract
for erecting 7-story fireproof building on
site of Mohawk Bldg. recently destroyed
by fire, has been awarded to Sound
Constr. & Eng. Co., Lowman Bldg., Se-
attle. Cost about $150,000. John K. Dow,
of Spokane. Archt.

Portland, Ore. — Reported tentative
plans are to be prepared by Ellis F. Law-
rence, Chamber of Commerce Bldg., and
Wm. G. Holford, Assoc. Archts., for a
club house which Irvington Club intends
erecting on Thompson and E. 22d Sts.. at
a cost of about $120,000.
•Contract for erecting 4-story brick and

mill constructed building at Bway. and
Davis Sts. for Gay Lombard awarded to
A. C. Meyer. Portland; cost $40,000.

• Fresno, Cal.—Contract awarded to
Frank Reborn, of Fresno, for erecting the
Elks Hall at $62,000.

Salt Lake City, Utah.—Parkinson &
Bergstrom, of Los Angeles, Cal., prepared
plans for 24-story building to be erected
by Deseret Natl. Bank at Main and 1st S.
Sts. at a cost of $1,000,000.

NEW INDUSTRIAL PLANTS,
See also "Private Buildings."

Items Arranged Geographically

•Nashua, N. H.—Contract for erecting
9-8tory, 160 x 320-ft. reinforced concrete
warehouse for Nashua Mfg. Co. awarded
to Turner Constr. Co.. Prudential Bldg.,
Buffalo. C. R. Makepeace^ Engr. and
Archt., Butler Exchange Bldg., Provi-
dence, R. I.

•Chicopee Falls, Mass. — Contract
awarded to Fred T. Ley, of Springfield
for erecting a 6-story brick 30x50 ft.

addition to the factory of the Fisk Rub-
ber Co.

Pavrtucket, R. I.—The Rhode Island
Textile Co. Is having plans prepared for a
factory to be erected on Dartmouth St.

Albany, N. Y.—Reported bids desired
by Archt. D. Stuart Douglas. 100 State
St., for a 2-8tory 100x150 ft. addition to
factory of B. Payne Sons Tobacco Co.,
915 Bway. and alterations to present
factory; cost $45,000.

•Ballston Spa, N. Y.—Contract award-
ed to Lewis & Burroughs Co., Inc..
Schenectady, for erecting a 1-story and 2-
story factory 155x56 ft. 80x14 ft. and 90x
64 ft. for the National Mils. C. G. Van
Rensselaer, Schenectady, Archt.

• Buffalo, N. Y.—Contract awarded by
Sowers Mfg. Co., to Chas. Berrlcks Sons,
1151 Main St., for erecting an addition to
the factory at 1300 Niagara St.. 60x54 ft.

•Hammondsport, N. Y. — Contract
awarded by Curtis Aeroplane Co. to
Corning Bldg. Co., Corning, for erecting
2-story and basement machine shop, 41 x
130 ft., at their plant.

Jamestown, N. Y.—F. P. Shelden &
Sons, Industrial Trust Bldg.. Providence,
R. I., are preparing plans for a manu-
facturing plant to be erected by the
Curney Ball Bearing Co.

Port Chester, N. Y.—Reported chemical
laboratories at Wilfred Hall destroyed by
fire are to be rebuilt at once at a cost of
$40,000.

•Rochester, N. Y.—Contract awarded
to A. Frederick & Sons. Rochester, for
erecting a printing building on Elizabeth
St.. 90x100 ft. 2-story and basement for
Henry Connolly Co.; cost $32,000; McCord
& Ives, Archts., Powers Bidg.

Troy, N. Y.—Plans completed by E. W.
Loth, 253 Bway., for an addition. 60 x 65
ft., to the machine shop at 486 8th St. of
H. G. Hammeth.
•Camden, N. J.—Contract awarded to-

Wm. Steele & Sons Co. of Philadelphia.
Pa., for erecting a 4-story brick, rein-
forced concrete and steel 70x200 ft. fac-
tory for the Keystone Leather Co,

Harrisburg, Pa.—Reported bids desired
May 3 by Day & Zimmerman, Archts. and
Engrs., Philadelphia. Pa., for erecting a
manufacturing plant for the W. O. Hickok
Mfg. Co., to be a 1 and 2-story brick, steel
and concrete. 150 x 263 ft., building, in-
cluding heating and sprinkling system.

Baltimore, Md.—Carper Automatic Bot-
tling Machine Co. incorporated, with.
Henry L. Brack. Prcs., and Albert A
Carper, Gen. Mgr., for the purpose of
erecting a plant for manufacture of bot-
tling machines and crowns.

Atlanta, Ga.—Reported W. A. Williams,
designer and manufacturer of the Inde-
pendent Motor Car. of Lima, O., is taking
steps to transfer the plant to this city.

West Point, Ga.—Reported Geo. H.
Lanier is interested in the company
which intends erecting a cotton mill here
costing $500,000.

Yolande, Ala.—Yolande Coke & Coal Co.
reported intends making improvements,
costing $500,000.

Cleveland, O.—A 2-story brick, steel and
concrete steel barrel factory is to be
erected by the Hydraulic Pressed Steel
Co. at 3152 E. 61st St.. at a cost of $25,000
Plans prepared by Fox & Osborn. 1602

Woodward Ave. for a 3-story brick, steel
and frame factory to be erected at 952-
E. 72d St, for Bryant Heater Mfg. Co. to-
cost $50,000.

Cuyahoga Falls, O.—Reported Falls.
Rubber Co.. 2001 Euclid Ave., Cleveland,
will erect a 3-story steel and brick factory
adjoining present manufacturing plant.
Ernest McGeorge, Leader News Bldg.,.
Cleveland, Archt.

St. Cloud, Minn.—Reported Geo. Ti'e-
ston Mill, destroyed by fire, is to be re-
built by the Northern Flour Mills Co. of
Minneapolis; probable cost $60,000.

Portland, Ore.—Reported Comrs. of
Pub. Docks (G. B. Hegardt, Ch. Engr.)
are considering constructing a public
grain elevator costing $275,000 to $500,000
An election is to be held in June to votie^
on issuing $900,000 bonds for elevator,
site, etc.
Plans are to be prepared by MacNaugh-

ton & Raymond. Title and Trust Bldg..
for 3 additional stories reinforced con-
crete to the building of the Marshall
Wells Hardware Co. at a cost of $70,000.

•The Dalles, Ore.—Contract awarded
to Frank Leonard of Portland, for erect-
ing a plant for Libby, McNeil & Llbby,
to cost $60,000. C. J. Crandall of The-
Dalles, Archt.

Chatham, Ont.—Reported site secured
on which the Dominion Sugar Co. of Wal-
laceburg intends erecting a sugar beet
factory costing $1,000,000.

•Ft. William, Ont.—Contract awarded
by the Dwyer Elevator Co.. of Ft. Will-
iam, to D. A. Gordon, of Ft. William, for
an addition to the grain elevator; it will
be of reinforced concrete and will in-
crease the storage capacity from 100,000>
to 250,000 bushels.

ifltemt marktd thus give thi names of parties awardld contracts.
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MISCELLANEOUS.
Sm lim "Hjitmt:^ OutrKtWa ami Kit*T

rtmmt. etc—Naw Vark. N. V.—BM«
4calra4 untO lUjr T by Wm. WlUlam*.
Oooar. Water Supply. Ga* and ElcctridU',
to Aniah aatcrU and eomplaU aban-
<Qii>< oaMiaet for tmag, iradliis for—

cnidlnc. aoiltaK and aeadincaOBC cradlnc. aoiMnK and aeadinc
aiuiiiiila o«rn«d br ctir between Sedgwick
Air*, and N Y 0. * H R. R.R. at HIch
BrMaa. Boro. Bronx, aecurity tVOOO.

Carsa Daara. PMIadalaMa. Pa.—Bids
daalnid uatli May S br Dapt. Whan-es.
Doeka and Peirlaa (Geo. W. Noma.
Seer.), (or cwco doora at Southwark
Fiara. Dataware piera. between Cathartne
and Chrtouan Su.

Nock Tuanal—Wllkaabarra. Pa.—Bid*
dcatrcd unUI Mar IS fur drlvlnc a rock
InnneL minimum cross section to be • x y

ft., with a ditch 3 ft. wide bv I ft. d^ep;
aparoxlmate lenctta of tunnel I9.i0« ft

11m aouth porta) will be In Buck Mt. vein
au«way of Hazle Mlnaa and north portal
ooUttJe .Neacopcck Creek, near MUasc
of Drama, Butler TowvaUp. Plaiu and
apecMcatloaa mar be aeen at omce of

Vkce-Prea. and GenL Msr. Lchifh VaUer
Coal Co.. >M X River St.. Wllkesbarre.
(Advertised in Engineering Record).

PHmlaMnfl Stone and Portland Cament
—WBmtaaten. N. C—Bids desired until

Mar M Bv Mai. H. W. Stickle. Corp»
Eiwra.. r. 8- A.. Wllmlncton. N. C. for

fnrniablac •a' deUTerlng aboot 1)..M
toM erubed atone: alao same time and
pta.e separate bids for fumlabing and
deUvering aboot JS.O«» bbla. Portlaijd

cement, both propoaala advertised In

Enstaeerlng Record.

UyHtara Sivannah. Oa.—Bids desired

ataMar I« by Col. W. C L*ngfltt. Corps
Eacrs.. V 8. A.. Savannah, for furnish-

U« and delivering 1 steel lighters, ad-

rertiaad in Engineering Record.

Cwnant I niilrfltlt Ky.—Following are

hMT^Soed Apr. 1» by if. 8. Eiy.. Louis-

ville, for fainUiIng and <>«'U«ring Amer-
1. an Portland Cement for Dam «. Ohio

River (estimated quantity
^•••••J''>'-2,-,'»'

dcUvary on U. 8. »>"«- "" 0'«"»
.'^'Tm

bet LoaisTine. Ky., and Dam 4*. (b)^ SS^thU delivery, (c. delivery at

l\k aldlnB at Pik-her. Ky.. '<») »<>«»

coat of C delivery (price given per bbl.).

J bT Speed * Co.. Jtfc W. Main St.,

Loaii»fflr<a) n-»«. <») M«.4»0. <)
ifS. (d) |»iTl»: Lahlgh Portland Cament
Co CoaaomM BIdg.. Chicago, (c) *1.&7,

Co M Braad SU. New Tork. Ic) fl 8..

(axtfJMt: Koamoo Portland Cement Co..

itlijtU Piul Jones Bldg... Uoul-rvlIU; <«»

It U (b» »«».«•«. ic» II. »I. <d) ISS.MO.

A rebate of 10 cts for each empty sack

returned.

TuMMllna Machine — Cleveland, O.—
Sec "Water Worka"
HaUlnlna Walla— Chk»ao, III.— See

-Sewerage and Sewage Dtspoaal.

ataal Towara Point Isabel. Tcs.—Bids
dMbad anUl May » l.y H. R. Stanford.

^^9anmu Yards and Docks, Navy Dept..

Waabingtoo. D C. for "^""irt™^'"? ^

3M-ft. steel towers for radio ,»J*«lo«>.

Point Isabel, according to Spec. It IK.

«Cem«flt Work—Spofcane. Waah.-^ton-
trart reported awarded by Lnlon Stock

Yards^. to C M. P*/"*JP^VS'inlS;'
^ment work In the stock yards at »».«»•

W«* inclodrs paving of floors, shelter

pens. etc.

Tunnel-Olacler, B. C£:-Contra« re-

ported awarded l.y Foley Broe.. Welch *
gJJi^rt to Bate. * K<^"« ST^ ^S«Vanoower, for lining . » mll^ of the

CmSuT Padflc Ralboad Company a

tiinnal. at Glacier, for $t«O.MO.

Proposals
For Propoaals Advertised see Paoea

4g, 44. 50 and &1.

BIda
CiaaaL

May 4.

May 4.

May 4.

May <

May 4-

May t.

May S.

May i.

May 5.

May 5.

Mar S.

Mar <-

WATERWORK8.

Pipe. Washington. D. C. Apr. 17

Sntem. Rlveralde, Waah. Apr. U
Vfater Worka. Oaaeo,
Minn i;i,V '

\ .^ I V e s. Etc.. BoOalo.
»v V «ay I

Boilers In Pump Station.
Toronto. Ont Mar i

Adv. May 1. _
Centrifugal Pump. Kan-
aaa City. Mo • Mar. It

Adv. Mar M to Apr. 24,

Mains. New Ulm. Minn... Apr. U
Sulphaie of Iron. Baltl-

moreT Md Apr. U
Adv. Apr. 24.

Tank ami Tower, Black-
buck, Minn. ....•-•••• »w }

Pipe. Brooklyn. NY May 1

Pipe Batavia. N. Y.....May 1

luiervolr, GllbertavlUe,

jl T Apr. 24

Adv. Apr. 24. May 1.

SeeEng.
Record

May

May

Bids
Close

May «. C.-I. Pipe. Montrose.
Colo Apr 24

Mav t. Pump Station. Grand
RapTda. Mich • May 1

May «. Meters. Etc.. Clex eland. O. May 1

Mav «. Mains. Chicago. Ill May 1

«. C.-I. Pipe and Castings.
.Vewark. N. J May 1

Adv. May I.

«. Water works, Aahdown,
Ark •• May 1

May 7. A I r Compressors, Lis-
bon. O Apr. 24

Adv. Apr. 24. May 1.

May 7. Pump. Stronghurst. 111... Apr. 24

Mav 7. Mains. New Vork. .N. Y.. May 1

May t. Mains, Cottonwood. Minn. Apr. 24

May 11. Well. Nevada. la MaV .1
May II. Pump. Cnit. Ottawa, Ont. Apr. 24

May 14. Svstem. Walterboro. S. C. Apr. 24

May Ik. Pumping Statloo, Blng-
hamton. N. T Apr. I

Adv. Apr. 3 to 17.

May 15. System at Naval Radio
SU.. San Diego. Cal Apr. 17

May 17. Road at Reservoir, Hart-
ford. Conn May 1

Adv. May 1. _
May 17. Improv. to Water Works.

BlufTton. O May 1

Adv. May 1.

May IS. Mains. Rocky River, O. . May 1

Maj- 18. Improv.. Paris. Ill May 1

.May 15. C.-I. Pipe. Philadelphia.
Pa May 1

Adv. Hay 1.

SEWERAGE AND SEWAGE
DISPOSAL.

Yonkers. X. Y May
Oreen Bay. Wis Apr.
New Ulm, Minn Apr.
iJreece. N. Y .Mav
I^ng iMland City. N. Y. . May
Kairmciit. Minn May
.New York. N. Y May

May
Mav
May
Mat
May
May
.\l»v

.May «. Cleveland. O May
May B. Aahdown, Ark May
.tlay 7. American Palls, Idaho. . Apr. 1

May 7. Toledo. O AiJr. 2

May 7. Chicago. Ill May
Adv. May 1.

May 7. London, Ont May
May 10. Houston Heights. Tex... Apr. 2
May 10. Bridgeport, Conn Apr. 2

Adv. Apr. 24.
Mav 11. Newark, N. J Apr. 2
.May 11. Cincinnati, O May
Mav 12. Llmon. Colo May
.May 12. Brooklyn. N. Y May
May 12. West Chester, Pa May

Adv. .May 1.

Mav 12. Slloam Springs, Ark May
May 11. WanhinKlon. D. C May

Ailv. May I.

.May 14. Walterboro. S. C Apr. 2
May 14. Huntington. N. T Apr. 2

Adv. Apr. 24.
May 14. Milwaukee, Wis May

Adv. May 1.

May 15. .San Diego, Cal Apr. 1
.May 15. Olean. N. Y May
May 15. South Bend, Ind May

Adv. May 1.

May 25. Wllkesbarre. Pa Apr. 1

Adv. Apr. 17, May 1.

May 25, Easton. Md May
Adv. May 1.

BRIDGES.
May 17

May
May
May
May
May
May

1. Media, Pa. Apr
Adv. Apr. 17.

May I. Coblesklll, N. Y Apr. 17
Adv. Apr 17 to May 1.

May 4. Sea Isle Oty. N. J Apr. 10
Adv. Apr. 10 to 24.

May 4. Northampton, Mass Apr. 17
May 4. Indiana Apr. 24
May 4. Waukon la Apr. 24
May 4. Tulsa. Okla Apr. 24

Adv. Apr. 24. May 1.
4. Ashford. Wash Apr 24
4. WInamac, Ind Apr. 24
4. Sheridan. Cal May 1

4. Elkins, W. Va Hay 1
4. Orant City, Mo May 1

5. Canton, N. T Apr. 17
Adv. Apr 17, 24.

May B. Illinois Apr. 24
May 6. Ft. Dodge, la Apr. 24
May 5. Dayton. Ind Apr. 24
May 5. Converse, Ind Apr. 24
May S.Cleveland, O Apr 24
May 5. Fr.?derlcton. N. B ...May 1
May 5. Kllzalieth City, N. J.... May 1
May 7. Dayton. O Apr. 17
May 7. Ilollldaysburg, Pa May 1.May I. Tacoma, Waah Apr. 24May 8. Taroma, Wash May 1May 10. Jasper, Ala. Apr. 17
May 10. Struthers, O Apr 21
May 11. Forest City, la Apr' 24

Adv. Apr 24. May 1.
May 11. Waahlngton. Pa. ...
May 11. Forney, Tex. ...
May 14 Kaston. Pa
May 14. Indiana
May 21. Rome, Oa.

See Eng.
Record.

. . Apr 24

.. May 1

. . May r

.. Apr. 21
. . . . May 1May 21. North Platte, Neb:.;'.": May 1

PAVING AND ROA08.
May 3, Kalama7.oo. Mich Apr 24

Adv. Aiir. 24. May 1.
May 4. Plymouth, Wis Apr 10May 4. Mt. Vernon, Wash Apr! 17"-"

' •-"- "" ... Apr 17
... Apr. 24

Apr 24

May 4. I.ake Charles, La.
May 4. Newburgh, N. Y..
May 4. Columbus. O
May 4. Ashford. Wash Abr 24May I. Road Roller, Key West,

Fla Apr 24May 4. ML Vernon, Wiasb Apr 24May 4. Jackson. Mich Apr 21

Bids
Close.

May 4. La Conner. Wash Apr. 2

May 4. Indiana Apr. 2

May 4. Anacortes, Waah
May " ""

^_.^^ .^
May

4. Massachusetts May
4. Sheboygan, Wis May
4. Niagara Falls, N. Y May
4. Jackson, Tenn May

Adv. May 1.

4. Paterson. N. J May
4. Eldora. Ta May
4. Bralnerd. Minn May

May 4. Trenton, N. J May
May 5. Albany. N. Y Apr. 1

Adv. Apr. 17 to May 1

Mav 5. Ann Arbor, Mich
Mav 5. Illinois

May 5. Columbus, O
May 5. Duluth, Minn
Mav 5. Brooklyn, N. Y.

5. LonK Island City
5. Cleveland, O
5. Baltimore, Md. .

.

5. Freehold. N. J
6. New York. N. Y..

Mav 6. Chicago. Ill

May 7. Toledo, p.

May
May
May

.May
May
May

May
May
-May
.May
May

May 7. Plymouth. Ind.
.May 7. Columbus. O.
Mai-
May
May
Ma.\-
.May

Apr. 2

Apr. 2

Apr. 2'

Apr. 2

May
May
May
May
May
May
May
Apr. 10

N. Y.

Apr. 1

Apr. 2

Bremen. Ind Apr. 2

7. Salisbury, Md May
7. EI .Monte. Cal May
7. Kenton. O May
7. West Palm Beach, Fla.. May

Mav 10. Bowling Green, O Apr. 2

.May lU. Kussellvilie. Ala .Apr. 2

Mav 10. Norwood, () May
Mav 10. Washington. D. C May
Mav 10. Edmonds, Wash May
May 11. Albany, N. Y Apr. 2

Adv. Apr. 24. May 1.

May 11. Washington, Pa Apr. 2

May 11. Ftederick, Md Apr. 2

-May 11. Anderson, S. C May ,

Adv. May 1.

May 11. Linden. Ala May
May U. Concrete. Wash May
May U. Cambridge, Md May
May 11. Forney. Tex May
May U. Elyria. O May
May 12. Forest City, la May
May 14. Toledo, O Apr. 1'

May 14. Cincinnati. O Apr. 2

May 15. Newton, Kan Apr. 10
May 15. Baton Rouge. La May
May 17. Colfax, Wash Apr. 1
May 17. Kinsman, O Apr. 2
May 17. Hartford. Conn May

Adv. May 1.

May 17. Franklin. I..a May
May 17. Seattle, Wash May
May 18. Columbus, O May
.May 18. Albany. N. Y May

Adv. May 1.

May 18. Charleston. .S. C May
Adv. May 1.

.May 20. Mansfield. O May
May 21. Washington, D. C May

Adv. May 1. (2 Prop.)
May 21. Albany, N. Y May

Adv. May 1.

May 28. Hackensack, N. J May
Jun, 3. Grinnell. la Apr. 1
Jun. 7. Hazlehurst. Miss May
Jun. 7. McKinney, Tex May

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

May 3. Dredging, New Orleans,
La Apr. 3
Adv. Apr. 3. 10, 24, May 1.

4. Irrigation Work, Provo,
Utah Apr. 17

4. Drainage, Darrow. La... Apr. 24
4. Canal, .Modesto. Cal May 1

May 4. Dredging. Wall, Etc.,
Philadelphia. Pa May 1

May 5. Lock Machinery, Peter-
boro, Ont Apr. 24

•May 6. Drainage Dist. Work,
Chicago, III May 1

.May 7. Protection Wk., Valley-
fleld. Que May 1

.May 10. Revetment and Dike,
Kansas City, Mo Apr. 10
(Two prop.)
Adv. Apr. 10 to May 1.

May 10. Flumes, Lewlston, Mont. Apr. 24
May 10. Levee Wk., Waxahachie,

. Tex May 1
May 12. Irrigation, Saco, Mont... Apr. lu

Adv. Apr. 10.
May 12. Needle Valve Outlets,

Phoenix, Ariz Apr. 24
-May 12. Levee Work, Clarksdale,

Miss. May 1May 13. Dredging, Atlantic City,
N. J May 1
Adv, May 1.

May 14. Ditch, Dyersburg, Tenn. Apr. 24
May 15. Dredging. Estherw .-.d, la. May 1

.May 15. Boat Landings, Etc.,
Kingston, N. Y May 1May 17. Drainage, Donna, Tex... May 1May IS. Wharf, Dunkirk, N. Y. May 1

.May 18. Lock Gates for Dams,
Wheeling, W. Va May 1
Adv. May 1.

May 19. Breakwater, Detroit,
Mich Apr. 17
Adv. Apr. 17^ 24.

May 19. Hull for Dredge, Louis-
ville, Ky Apr, 24
Adv. Apr. 24, May 1.

May 19. Irrigation Wk., Payson
City, Utah Apr. 24May 20. Breakwater, Marble-
head, O Apr 24
Adv. Apr. 24. May 1.

May 20. Crib Work. Detroit, Mich. Apr 17
Adv. Apr. 17, 24.

May 20. Dike. Kansas City, Mo. . Apr 24
(2 Prop.)

"

Adv. Apr. 24, May 1.
.May 24. Dike Kansas City, Mo.. Apr 24

(2 Prop.)

May

May
.May

Adv. Apr 24. May 1.

kttfui marked thui give the names of farliet awarded contractt.

Bids See Eng.
Close. Record.

May 24. Lock, Detroit, Mich Apr. 17
Adv. Apr. 17, 24.

May 26. Levee Wk., Memphis,
Tenn May 1

Adv. May 1.

May 28. Dredge. New York, N. Y. May 1

Adv. May 1.

Jun. 1. Drainage Ditches, Bar-
tow, Fla May 1
Adv. May 1.

PUBLIC BUILDINGS AND
SCHOOLS.

May 4. Rushville, III Apr. 10

May 4. Ft. Pierce. Fla Apr. 17
May 4. Wadsworth, O Apr. 17
May 4. Milan, Minn Apr. 17
May 4. Norwalk. Cal Apr. 17
May 4. Columbus. O Apr. 24
May 4. Page, Neb Apr. 24
May 4. Council Bluffs, la Apr. 24
May 4. Graysville, Ind Apr. 24
May 4. Milltown. Wis May 1

Mav 4. Cincinnati, O May 1
Mav 4. Hamilton. Ont May 1

May 5. Walla Walla, Wash Apr. 10
May 5. Ft. Screven. Ga Apr. 17
May 6. Grants Pass. Ore Aj)r. 17
Ma\' 5. Worcester, Mass May 1

Mav O.Grafton. W. Va May I

Mav a. Salt Lake City. Utah... May 1

May 6. Aberdeen, S. D Apr. 10
May 6. Bonaparte. la Apr. 17
May 6. Billings, Mont Apr. 24
May 6. Ithaca. X. Y May 1

May 6. Milwaukee, W^is May 1
May 6. Worcester. Mass May 1
May 6. Glen Gardner, N. J May 1
May 6. Belinont. O May 1

May 6. Los Angeles, Cal May 1

May 7. Seattle, Wash Apr. 24
May 7. Hyde Park. Cal May 1

May 8. New Albany. Ind Apr. 10
May 8. Malitomedi. Minn May 1

May 8. Brown Falls, Minn May 1

May 8. Chicopee. Mass May 1

May 8. Chicopee, Mass May 1

May 10. Brooklyn Heights. O Apr. 17
May 10. Tampa, Fla Apr. 24
May 10. I>ake Helen. Fla Apr, 24
May 10. Cleveland. O, Apr. 2*
May 10. Kichwood. W. Va Mav 1

May 10. Greenville. S. C May 1

May 11. Corpus Christi, Tex Apr. 17
May 11. Newark, N. J May 1

Ma>' 11. Milwaukee. Wis Mav 1

May 12. Bryan. Tex Apr. 10
May 12. Homestead, Pa Apr. 24
May 13. Park City. Utah Apr. 10
May 14. New Haven. Conn Apr. 10
May 14. Aberdeen. S. D Apr. 17
May 14. Eau Gallie, Fla Apr. 24
May 14. Ellensburg, Wash May I

May 15. San Antonio, Tex Apr. 24
May 17. Concord, N. H Apr. 10

Adv. Anr. 10, 17.
May 17. Toledo, O Apr. 24
May 17. Sioux Falls, S, D Apr, 24
May 17. Albany, N. Y May 1

May 17. Lancaster, O May I

May 18. Laurel, Miss Apr. 17
May 18. Etna. O May 1

May 18. Columbus. O Mav 1

May 19. Springfield. O May 1

May £0. Pendleton. Ore Mav 1

May 21. Pittsburgh, Pa Apr". 24
Adv, Apr. 24. May 1.

May 21. Westerville, O May 1

-May 24. Independence, la May ]

May 24. Front Royal, Va May 1

Adv. May 1.

May 24. Havre. Mont May 1

May 25. Calgary, Ata May 1

May 25, Lakewood, O Mav 1

May 26. La Salle, 111 Apr. 24
May 26. Hancock, N. J May 1

Adv. May 1.

May 28. Ft. Terry, N. Y May 1
Adv. May 1.

Jun. 1. Harrisburg, Pa Mar. 1"
Jun. 2. Longview, Tex Mav 1

Jun. 3. Chllllcothe, Mo Apr. 24
-Greenville. S. C May I

Adv. May 1.

PRIVATE BUILDINGS.
May 4. Morgantown. W. Va, . . . May 1

May 10. Charleston. S, C Apr. 17
May 12. Wilkinsburg. Pa May 1

May 15. Lindstrom. Minn May 1

MISCELLANEOUS.
May 4, Fences for Water Board,

New York. N. Y Apr 17
Adv, Apr. 17.

May 5. Castings, Etc, Panama. . Apr. 24
May 5. Squeege Machines and

Cranes. New Y''ork, N, Y'. May 1

May 5. Garbage Disposal, Long
Island City, N. Y May 1

May 6. Tunneling Machine,
Cleveland, O May 1

May 6. Incinerator Plant,
Augusta, Ga May 1

May 7. Filling. Etc., New York,
N. Y May 1

May 10. Furnishing Willows, New
May 12. Street Cleaning, Cincin-

nati, O May 1

Orleans. La Apr. 24
May T.3. Scows, Louisville. Ky... Apr. 17

Adv. Apr. 17 to May 1.

May 15, Hock Tunnel, Wilkcs-
Barre, Pa May 1

Adv. May 1.

May 18, El, Ry., Sec. 2, Route 49,
Brooklyn, N. Y May 1

Adv. May 1.

May 26. Lighters, Savannah, Ga,. May 1

Adv. May 1,

May 26. Stone and Cement. Wil-
mington. N. C May 1

Adv. May 1. (2 Prop.)
May 29, Steel Towers, Point Isa-

bel, Tex May 1



New Construction Activities
Shipments of steel and new orders showed

a slight decrease in the month of April. The
» month, however, was more satisfactory than

anticipated. Export orders probably amount
to 400,000 tons. Contracts taken by the fabri-

cating shops in April fell off 34 per cent to

70,000 tons. However, May orders already in

sight for bridge and elevated work total about

20,000 tons. It is estimated that the net earn-

ings of the United States Steel Corporation

for the second quarter will reach between
twenty and twenty-five million dollars.

Buildings

Fewer large building contracts were reported

last week than for the week previous. The
largest contract awarded was for $623,000,

which will be the cost of the new Schenley
high school in Pittsburgh. Bids were opened
on a $110,000 school building at Fairmont, W.
Va. A building contract for the same amount
was awarded in Cleveland. A warehouse at

Rochester was contracted for at $130,000, and
a theater contracted for at Baltimore will cost

$120,000. The contract for a $125,000 hotel at
Minneapolis has been awarded. Contracts for
the Oliver school in Newark, N. J., totaled

$98,000. It is reported that bids are desired
on a $200,000 hotel in Utica, N. Y., and on a
large school building in Pekin, 111. In con-
trast to the small number of jobs on which bids
are desired, quite a number of large prospec-
tive items of building work came to light last

week. These include a $1,000,000 hotel planned
at Baltimore, two high schools to cost $500,000
each being planned in Columbus, Ohio, and a
$522,000 building proposed for Columbia Uni-
versity in New York City. Three other half-
million dollar buildings are proposed, one at
St. Paul, one at Milwaukee and one at Bir-
mingham, Ala. A permit for a $225,000 grain
elevator has been issued at Buffalo, N. Y. A
$275,000 building for the Methodist Book Con-
cern will be built in Chicago. Plans have been
prepared for an apartment house in Worces-
ter, Mass., which will cost the same amount.
A $300,000 bakery is to be built at Davenport,
Iowa, and a steel mill to cost $225,000 is pro-
posed at Battendorf, Iowa.

Bridges and Roads

The burning of the existing Belle Isle Bridge

at Detroit has hastened the project for a new
$2,000,000 bridge to this island. One hundred
thousand dollars has already been appropriated
for building a temporary bridge. Bids have
been opened at Woodsdale, Ohio, for a $75,000

concrete highway bridge over the Miami River.

Low bid opened for the approach fills for the

Interstate bridge at Portland, Ore., was $113,-

000. Bids are asked on considerable highway
bridge work, including five steel bridges at

Council Bluffs, Iowa, eleven bridges for the

State of Michigan, four bridges for the State

of Illinois, five bridges at Nebraska City, Neb.,

and a 460-ft. concrete bridge at Watsonville,

Cal.

A number of small road contracts have been
awarded by the Massachusetts Highway Com-
mission, and further bids are desired on May
11. Twenty-seven miles of State highways
will be let on May 19 in Maine. Four road
contracts let and one pending in California

total $242,000. Bids are desired for building

174 mi. of road at Danville, 111. Bids are
desired for 50 mi. of road at Franklin, La.,

and for 125 mi. of road near McKinney
Texas. A $118,000 paving contract is to be
let at Seattle, and bids are desired on a pav-
ing contract in Spokane which will probably
cost nearly $200,000. A decision of the Su-
preme Court of the State of Washington has
rendered $126,000 immediately available for

State road construction. Reports from several

Florida towns indicate over half a million

dollars worth of road work contemplated in

that State. Six hundred thousand dollars will

be spent for paving by the city of St. Paul,

and like amount for similar work by Toronto.

Waterworks and Sewers

A $55,000 pumping station has been con-

tracted for at Toledo, Ohio. The contract for

a $70,000 dam has been awarded at Salt Lake
City. A $590,000 pipe line contract has been
awarded at Sacramento, Cal. The construction

of the $640,000 filtration plant at Wheeling,

W. Va., has been practically awarded so far

as the city is concerned, but a bond issue to

cover the cost of the plant has not yet been
voted. Bids are desired on more than 140 tons

of pipe and castings at Plant City, Fla. Bids

are desired for constructing a filtration plant

at Brockville, Ont. Bids are also asked on a

waterworks system at Colo, Iowa. Raymond,
Wash., has sold waterworks bonds in the sum
of $117,000.

A $70,000 sewer contract has been let at

Rochester, N. Y. The lowest bid for sewer
work opened in Kenosha, Wis., was $114,000.

A $60,000 sewer contract has been awarded
at Kent, Ohio, and a similar contract for

$42,000 at Little Rock, Ark. Bids are desired

by South Bend, Ind., for $50,000 worth of

sewer work. Bids are also desired for sewer
work at Council Bluffs, Iowa, and bids are
desired for constructing a sewerage system
and a sewage treatment plant at Rittman,
Ohio. The city engineer of St. Paul, Minn.,

is preparing plans for a $290,000 drainage
system. It is estimated that the drainage sys-

tem proposed for Santa Monica, Cal., will cost

$236,000.

Miscellaneous

Plans for a $6,000,000 relocation of the New
York Central Railroad to avoid grade crossings

at Syracuse, N. Y., have been approved by the

State grade crossing commission. It is re-

ported from Youngstown, Ohio, that a pro-

posed $9,000,000 ore railroad on which some
construction work has already been done is

now fully financed. The $6,000,000 bond issue

for starting construction on the Philadelphia
subways was passed at the special election

on April 29. Levee work to cost $124,000 has
been contracted for at Augusta, Ga. A $150,-

000 dam has been contracted for at Ogden,
Utah. The United States Government has
awarded a contract for constructing a 150-ton

floating crane which will cost $323,000. Bids
are desired for contractor's plant by the U. S.

Engineer office at Memphis, Tenn. Low bid

for furnishing 200,000 tons of riprap stone

opened by the U. S. Engineer office at Seattle

was $310,000. The Board of Estimate and
Apportionment for Brooklyn, N. Y., has ap-
propriated $1,300,000 for building three piers

on the South Brooklyn water front. The
Mississippi River Commission is reported from
Vicksburg to have recommended the appro-
priation of $1,257,000 for the third Mississippi

levee district. The Alberta Hydroelectric

Power Company of Calgary, Alta., will shortly

contract for the construction of six dams and
power houses to cost $2,000,000.

WATERWORKS.
Items Arranged Geographically

-A-Boston, Mass.—Contract has been
awarded to John Guarlno at $18,330 for
laying water pipe in Brighton. Dorches-
ter, Hyde Parlt, Roxbury and West Rox-
bury. Bids opened Apr. 13.

Brookllne P. O., Boston, Mass.—Plans
are being prepared by F. F. Forbes, Sunt

.

for 8,000,000 gal. deferrization plant to be
constructed by day labor.

-A-Newton, Mass.—Contract has been
awarded by Metropolitan Water and

• Sewerage Bd., Boston, on bids opened
Apr. 26, for laying 8000 ft. c. i. water
"iP^.''' Newton, to Andrew M. Cusack,
of West Roxbury. at 132,369. Unit fig-
ures reported in Eng. Record of May 1
Bids desired by the .Metropolitan Waterand Sewer Bd., Boston (Uexter Braclcett,

^l"^.^"^""'' ""'" 1-30 P- m. May 10 for an
additional 6000 lin. ft. pipe to be laid In
Newton.
Salem, Mass.—Bids desired until May

li by P. .1. Kelley. Dir. Pub. Wks.. for
constructing a covered concrete reservoir
of 10,000,000 gals, capacity, advertised in
Engineering Record. Wm. S. .fohnson,
Consulting Engr. 101 Tremont St., Bos-
ton. Geo. T. Ashton. City Engr.

Albion, N. Y.—Bids desired May 26 by
Edw. 8. p:aton. Village Clk., for Im-
provements and extensions to water
works, advertised in the Engineering
Record. J. F. Witmer, Engrs., Buffalo.

Batavia, N. Y.—cniester & Fleming,
Pittsburgh, Pa., are preparing a report
and estimates for extensive Improvements
to the Water Work."*, also for changes in
Sewerage. Pumping Equipment and Elec-
tric Light System.

Elmlra, N. Y.—The water system was
taken over by City May 1 from the El-
mlra Water, Light & R.U. Co., for
$1..)00.000 and is now operated by Elmlra
Water Bd. Harry .M. Beardsley, of El-
mlra, Gen. Mgr.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Philadelphia, Pa.—Bids reported desired
May 15 by Bureau of Water for furnishing
and laying c. i. water pipe about 17,000
ft. 48 in., 3300 ft. 38 in., and 21,000 ft. 24
in. and under. Contract 260.

-A^Sykesvlile, Pa.—Contract for con-
struction of water works, reported
awarded to Curwensville Constr. Co.,
Clearfield, at $7,739 (bids opened Apr.
12). Engineers, E. W. Hess and A. L.
Barton, Deposit Natl. Bank Bldg., Du
Bois,

Frederick, Md.—The Mayor and Bd. of
Aldermen reported to have decided to
lay a new pipe line of 2 miles from Fish-
ing Creek to city, at a cost of $14,90.').
Engineer Wm. H. Boardman, of Phila-

delphia, Pa., reported to have submitted
a plan to city, to build 2 storage reser-
voirs, one with a capacity of 50,000,000
gals, to cost $65,000, the other with a
capacity for 30,000,000 gal. to cost
$55,000.

Lorton, Va.—Bids desired until May 14
by Comrs. I). C. (Oliver D. Newman,
Chmn.) Washington, for furnishing and
delivering f.o.b. cars, Lorton, 129 net tons
c. I. water jilpe, for use at D. C. Work-
house.

Petersburg, Va.—Bids desired until May
17 by J. B. Harvell, Chmn. Water Com.,
for furnishing and constructing 2 water
towers and tanks. R. D. Budd, City
Engr.

Ravenswood. W. Va.—Bids desired by
Town Council until May 14 for furnish-
ing materials and constructing a water
supply system to include 1600 ft. 8-in.
c. i. pipe, 30 tons; 9000 ft. 6-in., 150 tons;
7000 ft. 4-in., 71 tons; 6 tons specials; 25
hydrants; valve boxes; 2 Cypress tanks,
1200 bbls., ea. ; 4V4 yds. concrete founda-
tion for tanks; one 75 to 80 B.H.P. gas
engine; 1 triplex pump, capacity 500
gals, per minute; 2 deep well pumps,
fitted for 8-in. casing (wells to be drilled
by the Town, 65 to 100 ft. deep); 100
water meters for % in. service connec-
tions. Engineers, V. A. Dunbar & Son,
418 .lulianna St., Parkersburg. Ira S.
Bartlett, Mayor.

Wheeling, W. Va.—H. L. Kirk, Mayor,
writes that the city is contemplating the
installation of a filtration system, and
the voters have selected the Smith slow
sand system and will vote on a bond
issue of $640,000 to cover cost of same.
L. E. Smith, of Charleston, W. Va., In-
ventor of this system, either installs In
person his system or lets them by con-

tract. The city would have nothing to do
with the selection of contractors to do
the work other than to approve those
selected by Mr. Smith.

Plant City, Fla.—Bids desired until May
15 by Bd. Pub. Wks., for furnishing water
works material as follows; Approximately
35 tons 8-in., 195 tons 6-in. c. i. pipe, 9
tons special castings, 6 8-in., 27 6-in. gate
valves and boxes, 17 fire hydrants with 6-
in. and 7 with 4-in. Inlets. E. W. Maya,
Supt. Water Wks.
Bids desired June 5 by Bd. Pub. Wks.

(J. D. Young, Chmn.), for furnishing ma-
terial and machinery for water works
improvements. Station Equipment, Plans
1, 2 and 3, including pumping engines,
steel storage tank, etc., advertised in
Engineering Record. E. W. Mays, Supt.
Water Wks.

BelzonI, Miss.—Bids desired until May
18 by Mayor and Bd. Aldermen, (J. Clark,
Clk.,) tor furnishing and installing ap-
proximately 8,000 ft. 4 in. c. I. water
mains, valves, hydrants, etc.; 15 4 In.
fire plugs with 10 4 in. gate valves;
7,000 lbs. specials (c. I. fittings), 20 2V4
in. auxiliary gate valves for fire-hose use.

Maryvllle, Tenn.—Bids desired by W. A.
McTeer, City Recorder, until May 10 for
the purchase of $55,000 bonds, for con-
struction of water works. Engineer, R.
C Huston, of Memphis.
Memphis, Tenn.—Contract awarded for

building reservoir on Bayou Gayoso, be-
tween Main and Front Sts. to Koehler
Bros., 68 Camp Ave. Memphis, and Fow-
ler Constr. Co., associated, $14,162; (bids
opened Apr. 13).

Harrodsburg, Ky.—Dr. R. P. Curry,
.State Sanitary Engr., Bowling Green, re-
I>orted to be advising committee on best
source of improved water supply.

Cleveland, O.—Bids desired until May
21 by A. R. Callow, Comr. Purchases and
Supplies, for furnishing material and
constructing c. i. pipe drains for flltra-
lion plant at Division Pumping Station.

•litems marked thus aive the names of Parties awarded contracts.
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>^—Contract has been award-
errlo* pump at central
with a daily caftadty

cal. to Piatt Iron Wka. Co..
at flI.<»S. iBlds op«B«d .\pr.

Port CUntoa. O. Wlfli dealred untU Hay
1« by Bd. Trus. Pnb. Affairs (Geo. F.
Bock. Secy.), to fomlah aad Inatall at
Water Work* pumpUic atotton. a water
tube boilar. a pumbinc eagine and sur-
face ooodenaer. wm. O. Clark. Enp.,
Toledo.

^Toledo, O.—Contract has been award-
ed to A. Bentley A Sons Co., of Toledo,
(or oooatmctlon of cuperstructure of
hisk preasure fire aerrtce pumplnK sta-
tioo at about fSS.OM <blda opened Mar.
n). For other bid* see BnKlneering
Record of Apr. 10.

Wadsworth, O.—W. J. Sherman Co., of
Toledo, has been retained by vlllace to
make a valuation of privately owned
water and Usht plant, with a view to
municipal ownership.

Xenla. O.-^The Xenia Water Co. has
employed Chester * Fleming Pittsburgh,
Pa., to prepare plans and specifications
lor well connections, a temporary pump-
ins station and a IC-in. force main.

East Chicago, Ind.—Bids reported de-
sired until May 7 by Bd. Pub. Wks., (or
fomishins and InatalllnK a centrifugal
pomp with necessary fouodation. etc. at
IlaSDUn Ave. Pumping Station. T. Y.
Blcbards. City C\k.

Orton, Mich.—Bids reported desired May
11 by Geo. M. Perry. Village Clk., for con-
tiiicUlu a system of water works costing
^M«S^V.

Chicago, IIL—Bids desired until May 14
by Bd. I>ocal Improv. (EZdw. J. Glackln,
Secy.) for constructing water supply pipes
In portions of N. Mayfleld. LAiella. Jeffery
and Anthony .Wes., Crystal, School and
several other streets.

Colo, la.—Bids desired until May 24
by H. E. Hanson. City Clk., for furnish-
ing material and constructing water
works advertised in Engineering Record.
l.awTence W. Cox. Engr., Des Moines.

Council Bluffs, la.—.\bout $50,000 will
be spent by water worlu Trustees (or
water works improvements and extension
of water mains.

Onslow, la.—Bids desired until May 25
by Harry W. Hall, Town Clk., to con-
struct a complete waterworks plant re-
^nlrimt approximately an 8-tn. deep
wdD, 2M (t. deep, complete, brick or
bio^ pomp house, complete deep well
pump aiid piping, steel tank on 80 ft.

steel tower, a mile of 4 to g-ln pl|>e. 12
tardr«nls t valves, etc. Chaa. P. Cliaae.
nwr.. Clinton. Bids also desired for
$CM0 waterworks bonds. For further in-
formation address Town Clk.

McKlnley, IMInn,—Village Council re-
ported to liave decided to construct
water works, to cost $18,000.

South Stillwater, IMInn.—Bids desired
May 17 by Oscar Huhnke. Village Re-
corder, for additions and Improvements to
the water works s>-stem. Including con-
crete reservoir, brick and concrete pump
hutist, pumping machinery with connec-
tloos, olstributing pipe line system ap-
praximalely alSO ft. C, 8 and 10 In. pipe
DTdranls and spe<:tals.

Neb.—Bids desired by City
Clark until May 24 for water works: cost
tlS.<M. Engrs.. Grant ft Fulton, of Lin-
coln.

Cliotsau. IMont.—^Bonds in sum of
(4S.0M reported sold by city for con-
straeUon of a water works.

Summit, Mo.—Plans l>elng pre-
by Henrtci. Kent & Lowry. of
City for water works, to cost

psj'ed
binsa
IM.MO.

Arfc.—Press reports state
that Mds are desired br City Clerk for
the purchase of IM.OW bonds to be used
for fmproTlng the water works.

Paraaould. Ark.—^The Comrs. of Water-
works impro* . Dist. No, I. reported to

have sold $IS,M« bonds, proceeds to be

used for waterworks for « est and south
Paragould.

Boswall, Okla.—Bids desired until May
14 by Bd. Town Trus, (R. L. Lowdennilk.
Chmn.) for water wo'i" ,.»"«*?"*• .'°

install plant complete; 100 hp oil engine

to l>e used.

AKIrkland, Wash.—Contract aw-arded

for 16.0«a ft. S-in. wood pipe, to Amer-
ican Wood Pipe Co.. of Tacoma. and,*";

a tank and pump to J. Erirkson, 5812

Woodlawn Ave., Seattle: total cost, $14,-

000. EIngineers. Reitse, Storey & Duffy,

Northern Bank Bldg., Seattle.

Raymond. Wash.—Bonds in the sum of

$117.«W have been sold, to be used for

purchase of water works and making
improvements to same. J. D. Henry,
City Engr.

Seattle, Wash.—City Council has passed
ordinance appropriating $12,000 from
water fund (or construction of a 24- In.

water main through the siphon tunnel at

Lowest bid opened Apr. 23 by Bd. of

Pub Wks., for construction of a water-
main in svphon tunnel in 3d Ave. W..
under I>akc Washington Canal, reported

sulimitted by T. Ryan. Uowman Bldg.,

at $13,266.

ABrawley, Cal.—Contract reported
awarded to H. R. Boynton Co.. Los An-
geles, at $10,477 for furnishing pipe and
to Mesmer & Rice. Marsh-Strong Bldg.,

lx)a Angeles, at $3,552 for laying same.

-^Sacramento, Cal.—M. J. Desmond.
City Clk., writes contract was awarded
on bids opened Apr. 20 for furnishing

and Installing riveted steel and c. 1.

water pl|>e, valves, hydrants and other
appurtenances to Schaw. Batcher Co.,

Pipe Works. Sacramento, at $593,528.

It Is stated that this city will have a
single water distributing system Instead
of a domestic and high pressure Are
system, according to a report made to

City Comn. by G. H. Wilhelm, who has
been employed, with Prof. Charles
GUman Hyde, to pass on plans for water
and sewer mains and select a source of

water supply (or city. They are revising
the plans to Increase the pressure in the
business section (rom 40 to 45 lbs. to

(rom 75 to 80 lbs., decreasing to from
«0 to 65 In the residence district. This
pressure In bigger pipes will supply an
adequate tire and domestic supply.

Ogden, UUh,—The South Ogden Water
Works Cor. reported organized by J. R.

Ward of Evanston, Wyo., Luther S. Foss,
Hyrum O. Pack, and others, to construct
general irrigation system and waterworks,
with reservoir, canals, laterals, ditches,
pipe lines and other equipment, through
which water for irrigation will be supplied
to several thousand acres of fertile land
on the bench which lies between Wash-
ington Heights and the mountains. The
comr>any will also supply water to the
new Golf and Country Club and to Wash-
ington Heights.

BrockvMIe, Ont.—^Blds desired until
May 17 by G. H. Bryson, Town Engr., to
construct a mechanical filtration plant.

Orlllla, Ont,—Bids desired until May
17 by F. Gover, Secy.-Treas. Orlllla
Water. Light and Power Comn. for
pumping machinery, to consist of centri-
fugal pumps, electric motors, electrical
equipment, c. I. flanged piping and Ven-
turi meter.

Transcona, Man.—Bids reported desired
until May ir, bv G. P. Campbell. Secy.
Treas. (or pumping machinery, including
electrical equipment.

Panama.—Bids desired until May 13 by
MaJ. F. C. Boggs, Corps Engrs., TJ. S. A..
Genl. Purchasing Odicer, Panama Canal
Comn.. Washington, D. C, (or Clr. 920-
'inlvanlzed sheet iron or steel, c. I. water
pipe, flush-pipe, fire hydrants, trans-
(ormers, generators, etc.

Bids desired until May 20 same place
ss above (or Cir. 823-C. 1. Pipe and fit-

tings, motor driven fire and sewer pumps,
steel cable, sheet brass, bronze bars, cop-
per tubing, lead pipe, etc.

ASsIt Laks City, Utaii—Following are unit prices of < lowest bids opened Apr. 21

(or constructing dam at. Twin Lakes (bids were received on 2 different types of
construction ). and contract was awarded on the rubble concrete dam to Jas. Stewart
* Co. (.Sylvester T. Cannon, City Engr.)
^Rabble concrete dam. Type No. 1, (a) Jas. Stewart ft Co., of Salt Lake City and

New Tork. $70,485 (awarded contract): (b) J. P. Mor^in Contr. Co.. Inc., Salt Lake
City. «TI.M«: (c) Sam Williams, Salt Lake City, $74,725; (d) John Shea, Salt Lake
City, $K,«2t.

<»»i
200 cu. yds. excav. earth and loose rock $2.25
MO cti. yds. solid rock excav 8.50
20 cu. yds. concrete 16.00

».100 cu. yds. rubble concr ., 7.20
l.JOO lln. ft. pipe rail., 2 In -. 1.28

1 set standard sluice gates complete 4W.00 602.00 1,100 00 800.00

Reinforced concrete Ambursen iyf»-. and Including 5 per cent royalty: (at Ryberg
Bros., Lo«»n, $74,681: <b» Stewart Kng. Cor., New York, $74,996: (c) Sam Williams,
Salt Lake City, $78,109: (d) Morrison Kunsden Co., Boise, Idaho. $78,283.

<b)
$1.50
4.00

20.00
7.20
1.06

602.00

(C)
$4.00
6.40

17.25
7.41
.93

1,100 00

(d)
$2.00
3..in

13.50
8.60

(a)
$1.00
4.25

500 cu. yds. excav. earth and loose rock
500 cu. yds. solid rock

1,«00 cu. yds. reinforced concrete, class A, 1:2:4
mixture, yd i.- • ',• vv "•**

2,400 cu. yds. reinforced concrete, class B, i:8:«
mixture yd 1«"0

1,225 lln. ft. 2-ln. pipe railing , ..J??
1 set standard sluice gates '•^•?i
1 trash rack In place 150.00

(b)
$2.25
2.55

19.50

16.00
I.ZK

4^0.00
250.00

(c)
$4.00
6.10

17.25

I6.2r,

.93
1. 100.00

350.00

(d)
$1.50
4.00

19.00

16.20
1.00

1,000.00
300.00

SEWERAGE AND SEWAGE
DISPOSAL.

Items Arranged Geographically

Boston, Mass.—See '•Hydraulic ,Con-

struction and River Improvements.

FItchburg, Mass.—Bids desired until

.Mav 1» by Sewer Comn (David A. Hart-

well. Ch. Engr.) for Bemis Rd. siphon

connection with main sewer, consisting

of about 2400 ft. 16-in. c.-i. pipe.

Quincy, Mass.—City Council Apr. 27

passed appropriation order of $25,000 for

sewer construction.

Greenwich, Conn.—Bids desired until

ilav 24 by Sewer Comrs., Greenwich
tWm Wilson Heaton, Chmn.) (or cori-

structing a sewage disposal works in

East Port Chester, Sewer Dist. No. »,

advertised in Engineering Record. Shel-

don E. Minor, Engr, Trust Co. Bldg.,

Greenwich; Clyde Potts, Consulting Engr.,

30 Church St., New York.

Hamden, Conn.—Clyde Potts, 30 Church
St., New York, preparing plans tor sewer
system and sewage disposal works.

-A-Oakiyn, N. J.—Contract awarded Apr.

27 for sewer system and disposal plant to

Kellv-McFeeley Co., Camden, at $38,799.

Thev bid (or 5-in, t. c. pipe 35 cts. to 7&

cts., according to depth, 6 to 12 ft. ;
6-in,

39 cts. to 75 cts.; 8-in, 46 cts. to $1.30; 10-

in., 53 cts. to $2; 12-in., 64 cts. to $3; 12-

in. c. 1. pipe. 4 to 10 ft. deep, 93 cts. to

$2.20- 8 X B-in. Y branches, 55 cts.: 10x5-

in.. 75 cts.; 12 x 5-in., $1.05; concrete re

-

paving per sq. ft.. 10 cts.: 5-in. t. c. deep
cut house connections, 50 cts.; 4-in. w. i.

force in sewer trench, 75 cts.; 4, 5, 6. 8

and 10-in. drain tile In broken stone -or

slag 15 cts., 18 cts., 20 cts.. 30 cts. and 40

cts.: flush tanks type B, 6 to 8 ft. deep,

$100; 8 to 10 ft. deep, $110; 10 to 12 ft.

deep, $120; manholes per ft. greater than
12 (t., $4; lampholes. ea., $7.50; lumber left

in trench per M. ft.. $18: timber founda-
tion left in trench, per M. ft.. $22: extra
excav. and back fill per cu. yd., $1; extra
plain concrete per cu. yd., $8; extra rein-
forced concrete per cu. yd., $12; 4-in. gate
valves. $8: 6-in.. $12; 8-in., $24; 4-in.

valve boxes. $3: 6-in., $3; Iron castings
per lb.. 7 cts.: structural iron work per
lb.. 4 cts.; H-in. automatic siphon, $400:
stone dry wall (or filter bed, per cu. yd.,
$3.25. Next 3 lowest bids for work com-
plete: M. & T. R. Farrell. West Chester,
Pa.. $39,450: J. E. Brenneman. Philadel-
nhia. Pa.. $39,967: Cantrell Constr. Co.,
Philadelphia. $40,780. Engineers, Reming-
ton & Vosbury. Camden.

Palisades Park. N. J.—Bids desired
until May 11 by Mayor and Boro. Coun-
cil for constructing a sedimentation tank
of Imhofr type, sludge drying beds and
other appurtenances: also a system of
sewers consisting of 40,509 ft. 20 to 8-In.
pipe sewer and 150 manholes, and siphon
under tracks o( Northern R. R. Lemuel
Lozier, Boro. Engr., Central Boule. and
Broad Ave.

Ebensburg, Pa.—Bids desired by Presi-
dent. Horo. Counicll. until May 24 (or
construction of sewage disposal plant and
approximately 5.000 ft, 15-in. T. C. sewers,
advertised In Engineering Record. G. A.

Flink, Consulting Engr., Commonwealth
Trust Bldg., Harrisburg; J. L. Elder &
Son. Boro. Engrs., Ebensburg.

Vork, Pa.—City Council reported to

have decided to issue $100,000 bonds to

extend and operate the sanitary sewer
system, disposal plant, etc. C. A. Boyer,
Supt. Streets and Pub. Improv.

Ravensw/ood, W. Va.—Bids desired by
Town Council until May 14 (or (urnish-
Ing materials and constructing sanitary
sewer system to include 3200 (t. 6-ln.

sewer; 10,450 ft. 8-in.; 1510 (t. 10-in. and
600 ft. 12-in.; 100 ft. 12-in. c. 1. pipe for

out(aII; 5000 ft. 4-in. house connections,
about 4 to 7 ft. deep; 120 6 x 4 Y
branches; 300 8 x 4 Y branches; 40 10 X 4

y branches: 15 12 x 4 Y branches; 457 4-ln.

% bends; excav. 6 to 12 ft. deep; average
depth, 8 (t. ; 37 manholes, complete, with
cover; 5 lampholes; 4 flush tanks (siphons
(urnished by the town); 2i^ cu. yd. con-
crete bulkhead; 25 cu. yd. rip-rap protec-
tion for outfall. Engineers, V. A. Dunbar
& .Son, 418 Juliana St.. Parkersburg. Ira

S. Bartlett, Mayor.

-A^Durham, N. C.—Contract awarded
.\pr 28 for constructing 5% miles vitr.

pipe sewers to C. C. Jacob, Durham, at

$12,217. Next 3 lowest bids: E. M.
Sheflow Elgin, III., $13,938; Mischler &
Flvnn, Chattanooga, Tenn., $14,775; I. J.

Smith Co.. Richmond. Va., $17,741. Con-
tract for pipe awarded to Pomona Terra
Cotta Co., Pomona, N. C, at $4,564. Wm.
M. Piatt, of Durham, Engr.

Cynthiana, Ky.—Bids desired until May
10 for constructing 2800 ft. storm sewer.
For further information address B. R.
Myers, City Engr.

*Kent, O.—Contract for constructing
sewerage system has been awarded to

W H. Hunt & Son, of Akron, at $59,481.

Fred. Bechtle, Village Clk.

Rittman, O.—Bids desired until May 25

bv Vance Hickin, Clk. of Village Council
for constructing sewerage system in cer-

tain portions of the village: also same
time and place for constructing sewage
treatment plant, both proposals adver-
tised in Engineering Record. W. F.

Peters, Engr., Medina, and B. Winthrop
Pratt, Consulting Engr., Hippodrome
Bldg., Cleveland.

Struthers. O.—Bids desired until June
9 bv Jonah Richards. Village Clk. for

constructing storm water and sanitary
sewers in Sexton St.

Swanton. O.—Bids desired until May 10

bv Wm. B. Elwell, Village Clk.. to con-
struct Sewer No. 1, Sewer Dist. Nn. 2.

Geo. Champe, Engr,. Toledo.

Toledo, O.—Bids desired until June !• by
A W. Boardman Dir. Pub. Service, for

constructing Local Sewers Nos. 1249 and
1252.

South Bend, Ind.—Bids reported desired

until Mav 15 bv Veronica Sweeney, Clk.

Bd Pub.' Service, to construct sewers in

Michigan St.; probable cost $50,000.

• Chicago, ill.—Bids desired until May 14

bv Bd. Txical Improv. (Edw. J. Glackin.

S'ecv.) to construct tile pipe sewers In

portions of Aberdeen. W. Congress and
several other streets.

Bd.

(b) (c)
$0.50 $0.40

.60 .70

.20 .25

.61 .40

50.00 40,00
8.50 10.00

-^Rochester, N. Y.—Following are unit prices of 4 lowest bids opened Apr. 14 by
, Contract and Sunnly for constructing sewage disposal plant for Br'gnton Dist..

(a) R, T. Ford Co.. $68,049 (awarded contract); (b) Thos. Holahan, $80,241; (c) I. M.
Ludington Son, Inc., $86,739; (d) Desiderio & Sattler. $88,686.

•(a)
500 cu. yds., earth excav. in grading $0.20

15,000 cu. yds. earth, excav. in open trenches and pits... .40
1,300 cu. yds. forming embankment 15
1,900 lin. ft. timber piles :40

15 M ft. timber and plank 50.00
3.300 cu. yds. concrete masonry 6.90

24 squares plastering tile or masonry walls, two
coats, per 100 sq. ft 6.00

12 squares Dennison 8-in, interlocking tile partitions,
per 100 sq. ft 25.00

1.2 cu. yds. dimension stone masonry
58.000 lbs. steel reinforcement
1,600 lbs. steel work
9.400 lbs. wrought and cast iron

61 tons c. 1. pine (to furnish> 27.00
8 tons special castings, including pattern and ma-

chine work (to furnish) 80, 00"

102 tons pine, special castings and valves (to set) 15.50
3,600 lln. ft. n-in. soil pipe (to furnish) 28
600 lin. ft. 2-in. soil pine (to furnish) 12

2.400 lbs. soil pine specials complete with bolts, where
required (to furnish)..

355 lln. (t. 24-in. vitr tile pipe. Including concrete
(furnish and la>

200 lin. ft. 6-in. vitr. tile pipe, including concrete
(furnish and lay) 22 .50 .20

6,200 lin ft. 6-ln. vitr. tile pipe, with open joints (fur-
nish and lay) 18 .15 .15

430 lln ft 2-in. farm tile, with open Joints (furnish
and lay) 06

700 cu. yds. concrete waterproofing (integral) 1.00
44 cu. yds. clean sand and gravel in sludge bed 2.50
22 cu. yds. fine screened sand in sludge bed 2.50

9.800 cu yds. broken stone In sludge bed and sprinkling
filters 2.40

75 cu. yds. clay nuddle in sludge bed 1.00
4 20-ln. Miller siphons in place, complete, ea 450.00
2 21-ln. by 24-ln. sluice gates, ea 100.00
4 12-in. by 12-in. sluice Bates, ea 50.00

30 5-in. double fiance water gates, ea 8.50
3 6-ln. double fiange water gates, ea 10.50
4 R-ln. double hub water gates, ea 10.00
2 R-in. double flange water gates, ea 17.00

620 lbs. brass or bronze fittings and nozzles, ea 60
34 H-in. rough glass 26-ln. by 26-in.. ea 1.25
3 baffle frames complete with baffles for detritus

chamber, ea 65.00
3 wooden racks. &l8e bottoms for detritus cham-

ber, ea 28.00Two Hoors and windows In pipe gallery (lump sum) 50.00

27.00
.0325
.0325
.06

.05

1.35

.05

18.00
20.00

.05

.05

.06
24.00

100.00
10.00

.30

.12

.10

2.00

.50

.15

5.00

35.00
40.00

.025

.06

.05
25.00

50.00
10.00

.14

.06

.05

1.50

(d)
$0.25

.57

.30

.43

70.00
11.00

S.OO

4.85
7.50
.05

.03

.05
25.00

100.00
25.00

.10

.05

.15

1.25

.20

.15

.03 .03 .03

.20 .90 1.50

3.00 2.50 1.10

3.00 2.50 1.50

2.72 3.00 2.70

3.00 3.00 .20

450.00 450.00 430.00

145.00 90.00 130.00

50.00 28.00 75.00

11.50 8.00 6.20

14.50 10.00 9.80

12.00 9.00 9.80

22.00 15.00 15.60

.65 .80 .475

1.50 1.50 2.00

22.00 50.00 50.00

.8.00 25.00 6.00

25.00 30.00 10.00

kltetm marked thus give the names of potties aaarded contracts.
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Glencoe, III.—Bids desired until May 18

by Bd. Local Improv. for sanitary sewers
in Crescent Drive, including 10.588 ft.

8-in. vitr. pipe. Windes & Marsh, Engrs.,
Winnetka, 111.

tk-Mllwaukee, Wis.—Contracts have been
awarded by Dept. of Pub. Wks.. Apr. 28,

for sewers as follows: To Herman. 965
27th »St.. 4 contracts at a total of $8,389;
F. X. Nakielski, Hawley Road, 1 contract,
*9,S50, and Geo. E. Zimmerman, 3102 Mc-
Kinley Boule., 2 contracts. $3,005.

Oconomowoc, Wis.—Bids reported de-
sired until May 21 by Bd. Pub. Wks. to
construct sewers in portions of various
streets. J. A. Stemper, City Engr.

Kenosha, Wis.—Lowest bid opened Apr.
23 by the Street Assessment Com. for
constructing trunk sewers reported sub-
mitted by Thornton Bros., of St. Paul,
Minn., at $114,678.

Randolph, Wis.—G. R. Bascom. of the
University of Wisconsin at Madison, has
been asked to advise the city in a pre-
liminary way on sewers and sewage dis-
posal.

Council Bluffs, la.—Bids desired May 10
by Chas. J. Duff. City Clk.. for 10,022 ft.

6, 8. 10, 12 and 15 in. sewer in portions of
.\venues E, F and G. also same time sep-
arate bids for 9734 ft. 8. 10 and 12 in. sew-
er in various alleys.

Hartley, la.—Press reports state bids
desired until May 18 at office of Town
Clk., for constructing sewers in Town of
Hartley. Bruce & Standeven, Engrs.,
Omaha. Neb.

Sioux City, la.—Contract for con-
struction of North Riverside storm sewer
system reported awarded to Ward &
Weighton at about $10,000.

A-St. Paul, Minn.—Contract reported
awarded by Contract Com. of City Coun-
cil Apr. 19 for Grantham St. sewer to
J. .T. Connolly at $11,925.

St. Paul, Minn.—City Engr. reported to
he preparing plans for the Como-Snelling
sewer system to provide drainage for
State Fair grounds; cost of project esti-
mated at $289,000.

Valley Falls, Kan.—Bids reported de-
sired until May 12 by Geo. Harman, City
Clk., for sewage disposal plant and sew-
ers. Worley & Black, Engrs., Reliance
Bldg.. Kansas City, Mo.

^Lincoln, Neb.—Contract awarded Apr.
27 for constructing sewers to J. M. Def-
fenbough, Lincoln, at $8,350. Theo. H.
Berg, City Clk.

Howard, S. D.—Bids reported desired
until May 12 by City Council for $24,000
bonds, proceeds to be used for construpt-
ing sewers.

Watertown, S. D.—T. W. Shreiber, City
Engr., writes bids are desired until May
17 for the purchase of $88,000 bonds, to
be used for construction of a sewer sys-
tem. Work will include 5.000 ft. 18, 30 and
33 in. pipe sewers and 11.300 ft. of 57, 42
and 36-in. concrete sewers.

-AL-lttle Rock. Ark.—Contract awarded
by Comrs. of Sewer Dist. No. 78. Apr. 24,
for constructing approximately 17,700
lin. ft. storm and sanitary sewers, to
Merino, Brooks & Burkham, of St. Louis,
at $42,000. Ford & McCrea. Engrs.. Little
Rock.

Paragould, Ark.—Bonds in the sum of
$36,000 reported sold to pay for paving
street intersections and for storm sewers.

Astoria, Ore.—Cit>' Council passed a
resolution for constructing 12-in. \'itr. pipe
sewer on 45th St., 8-in. lateral sewers on
Commercial St., etc. Cost about $15,000.
Olaf Anderson, City Aud.

Santa Monica, Cal,—Geo. F. Lewis,
Engr., employed by city as expert, esti-
mates that a complete storm drainage
system for Santa Monica would cost
$236,633.

Stratford, Ont,—Bids desired until May
,15 by A. B. Manson, City Engr., to fur-
nish and deliver approximately 5460 lin.
ft. 48-in. and 6200 lin. ft. 36-in. reinforced
concrete sewer tile; al.so bids for alterna-
tive materials.

Toronto, Ont.—Bids desired until May
11 by T. L. Church (Mayor). Chmn. Bd.
Cor.liol. to furnish material and install a
sludge pump and motor for main sewage
dispo.saf works, Toronto.

Transcona, Man.—Bids desired until
May 15 by G. P. Campbell. Secy.-Treas.,
for pumping machinery, including elec-
trical machinery. W. M. Scott, Engr.,
Sterling Bank Bldg., Winnipeg.

BRIDGES.
Items Arranged Geographically

Lawrence, Mass.—Bids desired May 10
by Co. Comrs. at Salem for rebuilding
bridge over .Shawsheen River at Merri-
mac .St., Lawrence, Including removing
of old structure, and building in place a
reinforced concrete arch 50 ft. clear span
and 60 ft. roadway, including granolithic
sidewalks and block paved roadway.

Woonsocket, R. \.—City Council appro-
priated $60,000 for constructing 2 con-
crete bridges on Hamlet Ave. and for
straightening approaches to same also
$20,000 for a concrete bridge on Fairmount

Le Roy, N. Y,—Bids desired until May
22 by Carlos A. Chapman, Town Clk., for
constructing 2 steel girder bridges over
Oatka Creek advertised in Engineering
Record.

*New York, N. Y.—Contract has been
awarded by F. J. G. Kracke, Comr. of
Bridges, for equipment of the westerly
track of the upper decks of Manhattan
bridge to Vulcan Rail & Constr. Co., 35
Meserole Ave., Brooklyn, at $148,397 (bids
opened Apr. 16). Next 3 lowest bids:
North Eastern Constr. Co.. $156,342; Chas.
Meads & Co., $159,186. and Simon Russek,
Inc., $159,241.

•A^Phlladelphla, Pa.—Contract awarded
Apr. 29 by city for a bridge on line of
58th St. over Philadelphia & Baltimore
Central Railroad, to M. & J. B. McHugh,
at $12,235. It will be a reinforced con-
crete arch. 30 ft. wide, 60-ft. span, orna-
mental balustrade, being an extension
on one side of an existing bridge 70 ft.

wide.

Reading, Pa.—Bids desired until May
14 by D. K. Hoch, Co. Compt., Reading,
for constructing a reinforced concrete
bridge over Schuylkill River between
Borough of West Leesport and Onteaunee
Township.

York, Pa.—Bids desired until May 13
by Co. Comrs. at York, for constructing
5 bridges, four reinforced concrete, one
45 ft. span, two 40 ft. spans and one IS
ft. span, and one stone 35 ft. span.

Birmingham, Ala.—Bd. of Comrs. has
instructed City Engineer to prepare ordi-
nance for construction of a reinforced
concrete viaduct across railroad on 2l8t
St. bet. 1st Ave. and Ave. A. to be ap-
proximately 1000 ft. long. Julian Ken-
drick. City Engr.

Canton, O.—Plans have been prepared
for constructing bridge at 8th St. N. E.
for county: estimated cost $16,149.
County Comrs. contemplate rebuilding

bridge at Tuscarawas St. W. ; cost about
$12,000.

Woodsdale, O.—Lowest bid opened by
County Comrs. at Hamilton, April 17. for
constructing concrete bridge over Miami
River at Woodsdale. submitted by Clark
White Co.. Chicago 111., at $76,784.

Converse, Ind.—Bids reported desired
until May 17 by County Comrs. at Peru
for constructing reinforced concrete or
steel bridge, 100-ft. span, with reinforced
concrete abutments and creosoted block
f'oo'' over Pike Creek near Converse. J.
R. Welch, Engr., Peru.

East Chicago, Ind.—Bids reported de-
sired until May 14 by County Comrs. at
Crown Point to construct a Strauss
trunnion bascule bridge over U. S. canal
at 151st St., East Chicago.

East Gary. Ind.—Bids reported desired
until May 17 by Edw. Simon, Co. Aud.,
Crown Point, to construct steel bridge
over Deep River. 3 53-ft. pony spans with
nincrete abutments at East Gary.

Detroit, Mich.—The Belle Isle Bridge
is reported to have been seriously dam-
aged by Are. R. H. McCormick, City
Engr.
Plans for a temporary bridge to Be'le

Isle, to replace l>urned structure have
been approved by Common ('ounnil as
recommended by Comr. Fenkell. of Dept.
of Pub. Wks. In addition to a supple-
mentary appropriation of $100,000 for the
temporary bridge. $10,000 has been allowed
for erecting iiglits on old piers to protect
navigation from ruins.
An election wil probably be called to

\"ote on reconstructing KeP Isle bridge;
the new structure will probably cost about
$2,000,000, from plans of Barclay. Parsons
* Clapp, 60 W^all St.. New York.

Michigan.—Bids desired May 21 by
Frank F. Rogers. State Highway Com-
missioner, Lansing, for constructing
trunk line highway bridges including 5
reinforced concrete girder bridges, 2 rein-
forced concrete arches. 2 riveted pony
trusses. 2 riveted pratt truss bridges,
ranging in length of span from 32 to
10b ft.

Illinois.—Bids desired by Town Clerks
at following places and dates for con-
structing reinforced concrete bridges:

Until May 8 at Sterling, in .Tordan
Township, known as Nickerson Bridge,
50 ft. span, 16 ft. roadway, 23,934 lbs.
reinforcing steel: cost $2,300. V. N. Tag-
gett. Co. Sunt. Highways. Morrison.

Until May 11, at Earlville. in Earl
Township, Rurlingame Bridge. 42 ft.
flonr sn.in IS ft ro-"lwav, .'18.890 lbs. re-
inforcing steel, cost $2,900: Geo. L. Farns-
Wf>-th C'l Still' Highwnys Ottawa.
Until May 12 at Newton, in Wayne

Township, Hooker Bridge, span 35 ft..

roadway 16 ft.. 11,816 lbs. reinforcing
steel; cost $1,330. S. A. Connor, Co.
Supt. Highways. Newton.
Until May 15 at Media, built in Media

Township, Clark's Crossing, Edw. Ran-
kin. Pendarvis and Ross Crossing
Bridges; cost of 4 bridges. $1,900. C. R.
A. Marshall, Co. Supt. Highways, Strong-
hurst

Bids desired by Co. Superintendent of
Highways for constructing following re-
inforced concrete bridges according to
plana and specifications prepared by State
Hi<.'hway Dept.. at Springfield:

Until May 12:
At Brighton. Hiiebner bridge: span, 34

n.; roadway. IS ft.; 24.550 lbs. reinforcing

steel; cost $940. Chas. E. Warren, Co.
Supt. Highways, Jerseyville.
At Sullivan, 2 bridges in Whitley Town-

ship, span 14 and 50 ft.; roadway. 16 ft.;

cost for both, $2,460. T. C. Fleming, Co.
Supt. Highways. Sullivan.
At Centralia, 3 bridges in Foster Town-

ship, spans 8, 16 and 4 ft.; cost for 3
bridges, $1,415. L.ee S. Trainor, Co. Supt.
Highways, Centralia.
Until May 14:
\t Ophlem, bridge in Lynn Township;

span, 40 ft.: roadway, 20 ft.: cost, $2,650.
.las. H. Reed. Co. Supt. Highways, Cam-
bridge.

Waxcott, Wis,—Bids reported desired
May 11 by G. H. Gregory, Town Clk., for
constructing steel and concrete bridge
over Eau Claire River.

Council Bluffs, la.—City Engineer has
been directed to prepare plans for con-
crete bridge to be constructed over In-
dian Creek at E. Broadway; cost about
$5,000.

-^Marshalltown, la.—Contract awarded
Apr. 26 for constructing 26 bridges and
culverts, to Cole Bros., Ames, at $14,550.
A. W. Dobson, Co. Aud.

Manhattan, Kan.—Bids reported desired
until May 20 by County Clerk for con-
structing 7 reinforced concrete bridges.

Marysvllle. Kan.—Bids reported desired
until May 11 by County Comrs.. to con-
struct reinforced concrete bridges as fol-
lows: One 110 ft. span in Rock Town-
ship; 2 bridges, each a 25 ft. span, in'
Herkimer Township; a 50 ft. span in
Murray Township. A. J. Harvey, Co.
Clk.

Beatrice, Neb.—Bids reported desired
imtil May 11 by J. C. Penrod, Co. Clk.,
for construction and repair of all county
bridges during the year.

Nebraska City, Neb.—Bids desired until
May 20 by County Comrs. to construct 5
concrete bridges, as follows: A 50-ft.
bridge near Dunbar, a 32-ft. bridge 4
miles N. W. of Nebraska City, a 2'0-ft.

concrete bridge 2^4 miles south of Ne-
braska City, a 20-ft. and 16-ft. bridge
2^! miles S. E. of St. Paul. Louis Stutt,
County Clk.

Wayne, Neb.—Bids desired bv Chas. W.
Reynolds. Co. Clk.. until May 21, for fur-
nishing material and erecting following
bridges: 65 ft. steel span, capacity 20
tons: one 40 ft. girder, capacity 15 tons:
one 60 ft. steel span, capacity 15 tons;
also same time and place for repair of
all bridges for year 1915.

Lisbon, N. D.—Bids reported desired
until May 19 by Chas. E. Best. Co. Aud..
for 60 ft. «teel span, 20 ft. steel approaches
and reinforced concrete abutments and
wings.

Canadian, Tex.—Citizens of Hemphill
County voted $74,000 binds for construct-
ing bridge over Canadian River.

Ollton, Okla.—The Oil Belt Terminal
Bridge over Lagoon Creek has been de-
stroyed by floods.

Portland. Ore.—Bids opened by Inter-
state Bridge Com., Apr. 26. County Court
House, for embankment work and inci-
dental structures, necessary In construc-
tion of tile Interstate Bridge across Co-
lumbia River, between Portland and 'Van-
couver. Wash.: Standard American
Dredging Co.. Oakland. Cal.. $112.^88;
Pacific Bridge Co., Portland. $139,500: Ta-
coma Dredging Co., Tacoma. $137,390.

Alaska.—.Alaska Roads Comn. contem-
plates reconstructing Snake River Bridge
at Nome, constructing bridge at Chena
Slough near Fairbanks, also snendins
''bout $265,000 for road improvements
throughout the territory.

Bright, Ont.—Bids desired until May 10
by Geo. Oliver. Clk. Township of Bland-
ford. Bright, to construct a 40-ft. steel
girder span and also concrete abutments
for same. F. J. Ure, Engr., Woodstock.

Toronto, Ont.—The Connaught Bridge
at Gamble St. is reported destroyed bv
fire.

PAVING AND ROADS,
Items Arranged Geographically

Maine.—Bids desired May 19 by .State
Highway Comn. (layman H. Nelson,
Chmn.). ..\ugusta. for building 27.07 miles
of state liighway advertised in Engineer-
ing Record.

Massachusetts.—Bids were opened Apr.
27 by Massachusetts Highway Comn.
(Wm. D. Sohier. Chmn.) for surfacing
sections of lilghway and contracts have
been awarded as follows:
*Rehoboth. 6200 ft., awarded to Her-

bert E. Gushing, Seekonk. at $7,084.
•(^Somerset, 7400 ft., awarded to Jos.

McCormick, East Providence, R. I., at
$9,887.
*Dighton-Taunton. 6100 ft., awarded to

H. Flood, Quincy, at $7,710.
Somerset-Swanson, 8100 ft. awarded

to H. Flood, Quincy, at $11,128.
Beverly, 4700 ft., awarded to J. A.

Gaffey, Medford. at $6,783.
Reading. 8500 ft., awarded to J. A.

Gaffey, Medford, $13,220.
Bids desired Mav 11 by Massachusetts

Highway Comn., 15 Ashburton PI. (F. I.

Bieler. Secy.), tor constructing State
Highways as follows: Falmouth, 17,100
ft. asphalt: Westford, 7000 ft. gravel.

Lawrence, Mass.—It is proposed to
pave by day labor about 37,300 sq. yd.
granite on earth foundation, 5850 ft. gran-
ite curb, cement grout; cost about $142,-
200. A. D. Marble, City Bngr.

Bridgeport, Conn.—Bids desired May 10
by Bd. Contract & Supply for macadam-
izing with water bound macadam approx-
imately 7500 sq. yds. on Park Ave. and
for constructing 2 culverts, one on Bar-
num Ave. and one on Seaview Ave.
Contract for paving Artie, N. Main,

Pembroke and other streets awarded by
city to Warren Bros. Co., Boston, Mass.,
at $1.20 per sq. yd., for warrenlte; total
cost about $26(5,000.

Connecticut.—Bids desired until May 10
at oflxce of Chas. J. Bennett, State High-
way Comr.. Hartford, for constructing
roads in towns as follows:
Greenwich, 8475 lin. ft. bituminous con-

crete, amiesite or warrenlte on the Bos-
ton Post Rd.
Westport, 813 Iln. ft. brick pavement

over a concrete base on the Boston Post
Rd.
Simsbury, 5300 lin. ft. bituminous con-

crete amiesite or warrenlte on Main St.
Enfield, widening bridge over Fresh

Water Brook, together with grading, etc.

New Haven, Conn.—Bids desired until
May 12 at offlce of F. L. Ford, City Engr.,
(or paving with sheet asphalt over water-
bound macadam, portions of East, Court,
St. John, Prout and Library .Sts., in all

19,898 yds.

Brooklyn, N, Y.—Bids desired until
May 13 by Commissioners of Parks, New
York City (Cabot Ward, Pres.), for fur-
nishing material and reconstructing the
Prospect Park Plaza at 9th Ave. and IStJi
St., Boro. Brooklyn. Security $4,000.

Canastcta, N. Y.—Bids desired until
May 12 by E. B. Roberts. Village Clk.. for
paving, advertised in Engineering Record.

Larchmont. N. Y.^Bids desired until
May 11 by Eugene D. Wakeman. Village
Clk.. for $16,000 bonds, proceeds to be
used to pave Larchmont Ave.

New York, N. Y.—Contract for 'ur-
nishing wood paving blocks to Dept.'
Bridges awarded to United States Wood
Preserving Co., 165 Bway., at $9,448.

Oswego, N. Y.—Bids desired until May
14 by Chas. W. Linsley, Comr. Wks., for
vitr. brick paving, advertised in Engineer-
ing Record.

Rochester, N. Y.—Common Council is
considering paving with asphalt Linden
and Berkeley Sts., and with brick Franklin
Sq., cost $41,800.

Troy, N. Y.—^Bids desired until May 14-
for 17,000 sq. yds. of macadam resur-
facing to include 17,000 sq. yds. of sur-
face cleaned; 5600 gals, cold tar applied:
300 cu. yds. of ^4-in. stone chips; 6000 ft.

shoulder replaced. A. E. Roche City
Engr.

Elizabeth, N. J.—Bids desired until May
11 by Com. on County Roads of the Bd.
Chosen Freeholders, Elizabeth, for re-
surfacing with stone and Tarvia X Spring-
field Ave., a distance of about 6709 lin.
ft., about 11,197 sq. yds. Tarvia X; also
same time and place separate bids for ap-
plying a coat of Tarvia "B" Springfield
Ave. and Shunpike Road, Township of
Springfveld. about 14,844 sq. yds. Tarvia
B. Jacob L. Bauer, Co. Engr.

Jersey City, N. J.—Contract is about to-
be let by Bd. Freeholders of Hudson
County for paving with Belgian blocks
Passaic Ave.

Bids desired until Mav 13 by Bd. City
Comrs. for iinproving 'Wegman Parkway
with brick: also repaying Communlpaw
Ave.

Weehawken, N. J.—Bids desired until
May 10 by Townsliip Com. (Thos. Carroll,
Clk.) for regulating, grading, curbing,
flagging and paving on a concrete founda-
tion 18th St. from Park Ave. to Willow
Ave.

Westfield. N. J.—Bids desired until May
17 by Town Council for grading and
macadamizing portions of Edgewood
Parkway. Chestnut and Maple Sts., in all
approximately 8885 sq. yds. 6-in. mac-
adam. Chas. Clark. Town Clk.

Wlldwood, N. J.—Citizens of Wlldwood
voted to macadamize all unpaved streets
in business section of city.

Franklin, Pa.—Contract awarded Apr.
26, for paving Elk St. with brick about
79B0 sq. yds. to North Western Constr.
Co., Franklin. J. G. Crawford, City Clk.

Pittsburgh, Pa.—Bids desired until May
14 by Hyatt M. c::ribbs, Co. Controller, for
furnishing and laying street car tracks
and wood block paving on Bridge No. 2
over .Allegheny River, at Federal St.,
Pittsburgh. J. G, Chalfant, Co. Engr.

Reading, Pa.—.About $60,000 is to be
spent b.v City for street pavements.

Westville, Pa.—Citizens voted to spend
$50,000 for street improvements.

Baltimore, Md.—Contract has been
awarded by City Paving Comn. for Con-
tract 113. granite block paving, to Slack
& Slack Co., at $38,426. For unit prices
of this bid, as opened Mar. 31, see Engi-
neering Record of Apr. 10.

Bids desired by City Paving Com.. May
19, for paving as follows Contracts H&
and 116:

nnttier nf hnrtiec aritnrrlfiii cnntrarls.
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and Apr. 26

are bids opened

Oconomowoc, Wis.—^Bids desired by
Bd. Pub Wks. (Hugo A. Ernst, Chmn.)
until May 15, for about 15,000 sq. yd. of

15-ft. paving. VVaterbound macadam
contemplated. J. Alex. Stemper, City
ICngr.
Contract awarded to Nelson-Weber

Const Co., as follows: 10,900 sq. yd.
asphaltic concrete paving, using Texico,
at n.30 per sq. yd.; 7100 lin. ft. com-
bined curb and gutter, 54 cts. per lin. ft.;

4000 cu. vd, grading, 35 cts. per cu. yd.;
total, $19,500.

iri-owci ^^^...1, 0-—...=, - —- -A^Sheboygan, Wis,—Contracts for con-

.,.,:. Idaho Pacific Highway, Idaho Constr.oo., c^ete paving (bids opened Apr. 30) award-
Canton. O.—Bids desired May 12 by F. goise, $5,597 (awarded contract); i^eier

^^ ^^ follows: To John Braun, Sheboygan,
W Brandt, Clk. Bd. Pub. Service, for Im- Qook. American Falls Idaho, $5,910, t>. a. ^^^^ ^^^ 15,000 sq. yds. on Erie Ave., at

orovinK and paving portions of Bedford porter, American Falls, Idaho, $b,JJi, r.
,j ^5 per sq. yd.; to Murphy Constr. Co..

KimTc IB. eooerM* baa*; 4W »Q. yds. '•1th brick concrete.some lorm^^o
^^ ^^^^ Idaho,—Following,

wood block pav. IB nUway area, i In.

tmat: SM aq. yda. craiUte block
In raltwaj ana. ivdrMaed block.

t on: (M aq. 74a ikaM asphalt pav.
ta iBlhnir araa. tH In. top. IH In. binder.
< la. oooerata: MTaq. >-«!a. snuilte block
rapaTtac In rallwur art*. « In. concrete
tea*. ratrtaaaJ Ubek. aaphalt flU: :30

Hb. ft. anaered eoBcrata earb and circles:

M Ua. n. uaanaorad concrete curb and
etrelaa: >M Ha. ft. old atone curb re-

dreaaad aad raaat: tM aq. yds. Kranlte
Woek Naara alooc rails. ( In. concrete
baac. aaphalt OU: !«• sq. rds. vltr block
saltan. < In. cooerota base: 30 lin. ft.

aiwuiad ooecreta cni^ and circles. S in.

furnish material. Krade, curb and
with brick concrete, some form of a;

or treated macadam, portions of Park

View. Pleasant Ridge, Columbia and

Drexel Aves., and Town St.

Sucyrua, O.—Bids desired until May 13

bv Aisuat Broemel. Oty Clk for pav-

iriK W Mary St., approximately 10,000 sq.

idl and toOO uA. ft. curb, advertised in

Engineering Record. F. L. .Nlederheiser,

City Engr

AD., ^o by State Highway Comn. at

Boise, for State Highway construction.

(Edw. S. Smith, State Highway fngrO
Bannock County, grading 26 miles

of Idaho Paciflc Highway, Idaho Constr.

Co., Boise (awarded contract), $13,197,

Fred Nufter, $14,772; F. Crane Boise, $14,-

918: Alley & Nelson, Boise,
$1J.'95- .

Power County, grading 8 miles of

Ave S W.. Rennet Court N, W.. Market crane,' Boise, $6,353.

Ave. a. and other streets. .*Power County. gradmg_24_ m 1 _ „f Manitowoc, 7730 sq. yds. on S. 9th St.
lies 01 $1.29, and 7835 sq yds. on Indiana Ave.,

Oontract IK. Bethel. Bk>ck. Philpot,
and Wills Sts.. to Include «50 aq.

fit

, ^ . Idaho Paciflc Highway, S. C. Comerford, '
^j, ^^^^^j ^^ q jj stanchfleld. Fond du

Cincinnati, O.—Contract awarded Apr. goige, $19,697 (awarded contract); S A. ^^^ ^^^^ ^^ ^^^ ^^ j,j 2nd St., $1.29.

13 for paving with macadam Hunt KO. porter, American Falls, $22,5b5; t. <-£ane, ^ ^ Boley, City Ehigr.
„ .. -_- . and rebuilding 2 bridges in Sycamore goige. $22,792; C. H. Mull, Twins Balls, ^- ^ „ . ...
Cranlla Nock rspav., 4 In. concrete Township, to Van Camp Bros., of Hyde .23,087. De« '^°'"«„*,( la.—F9lIowing are bids

TIM sq. yda. « in. concrete base and p^^u at $14,720. „^.„ cwan.vllle Ind.—Bids reported desired opened Apr 28 tor paying E. Grand Ave.,
" " Rifls desired until May 10 by Philip .>["?,„ ''ii hv V Frmie Cltv Clk., to about 30,647 sq. yds. (price given per sq.

Fo^dlck,^ Dir'^P^b Servlje. for Wding. l'^^'^^e''%ort o^ns""' o^"'McCorSick 'and yd.): O. P- Herrick Des Moines brick
. . _

,.. . _ „„„_
Bj.an7Ave , 4th and several other streets. $1,898 or Natural Lake asphalt, $1,78

IIM aq. rda. (railway area) ( in. concrete
base: ISM Ub. ft. armored concrete curb
and circles and ItM oM stone cnrb and
circles redressed and raast.

Md.—BMs dealred antil Mar
U hT Oooira. (A. H. Buplee. SMy.). for

esaatnctlnc about XiM lin. ft. concrete
- aad nil iMsry grading for aarae.

I la palaaarimr Record. Kas-
* Aaderaae. Engrs.. Easton.

Md.
Maryland.—Following are lowest bids

opened Apr. n by State Roads Comn..
Baltimore (Wm. L. Marcy. Secy.), to con-
struct SUte highways, aggregating 2.3«

allies In length and one llll as follows:
Contr. BC-i:. Baltimore City, a section

of Park Heights Ave . about 1.3 miles.

(Bhoet asphalt, brick gutters.) American
FavUV A Contr. Co.. Baltimore. (Held

CVmtr BC-17. Sec. ». nil for approach
to north approach of Hanover St. Bridge,
about Z3,M0 cu. yds. earth excav. How-
ard Flror. Baltimore. $5,017

Contr. CE-14A. Cecil County, a section

of road through Chesapeake City, about
.4 mile. (Concrete.) A. B. Sproul Conir.
Co.. Peekskill. $r..7S0.

Contr Q-H. Queen Anne's Count>-, a
section of road through Center%-ille. about
.n mile In length. (Concrete or amie-
aire.) Chesapeake Constr. Co.. Preston.
tlClM.
Towsen. Md.—Bids desired until May

U by County Comnra. to improve a hi

mile Malrem Ave. with macadam, alxiut

1 mile of Bellona Ave. with concrete, and
Cbeaspeake are. with concrete: grade
BMfrtT Ave. about SSOO cu. yds. and
DgfiMd Rd.. about 3t«e cu. yds.

Btusflsld. W. Vs.—Bids reported desired
until May 14 by J. T. Akera. Clfv Aud..
to pave with bituminous macadam on
coDcrete bhse and conKtruct oancrete
curbs and gutters, on S. Btand St.. from
Oakhurst Ave. to corporate limits.

Vadfclnvllls. N. C—About tCO.OOO la to

b« spent by County Comrs. for road im-
proremenu In Yadkin County.

CIsarwater, Fla.—About $350,000 will be
spent by Pinellaa County Comrs. for con-
structing 7 miles roads.

Oraan Govs Springs, Fla.—PUna have
bssB prepared by J. B. McCrary Co.. At-
lanta. Oa.. for conatructing 10 miles roads,
coat tito.ooe.

Hsiiisstssd, Fla.—CItlsens of southern
section of Dade County voted to construct
road from Homestead and Florida City
to Cape Sable: cost. $100,000. Miami
oonnty seat.

M. Pstsrsburg, Fla.—County Bd. Comrs.
votad to construct brick road from St.

PstsMbnrc to Tarpon Springs: coat about

curbing and paving with bituminous mac-
adam Maplewood Ave. '

Bids desired until May 13 by Bd. Park
Comrs. (Wm. Hodgins. Secy.) for grad-

ing, concrete, bitulithic pavement, granite

headers, repaying and cement curb for

Lincoln Ave. and Chapel St.

Cleveland, O.—Lowest bids opened Apr.

28 by County Comrs. for paving with
brick Berea Rd. from W. 117th St. to V,

.

Madison Rd. Submitted by Baldwin
Bros., of Cleveland. W. A. Stlnehcomb,
Co. Surveyor.

^_ ^ ^^^ ^^^
Columbus. O.—Bids desired until May proximately "l74 miles of pernianent hard

IS by Director Pub. Service (Paul B. roads in Vermilion County. jidvertised^in

Kemper CHk.) for improving portions of Engineering Record " " - —
loth Ave.. 4th, Gay and several other Clk.

Sort's' rt^^rM 'on Sie'er'aVphairvTtrrbrick, Jas. Horrabin, Des Moines^ for bitulithic,

« ™T „„,!l.rJ;» ov nnlarwav Dave- $1.99; H. C. Rankringm, Des Moines, for

;;:f;.nf M Saunderl C tv En^ fiber brick, $1,679, and Jas. McGarry, Chi-
ment. M. Saunders, t.ity i!.ngr.

^^^^^ ^^^ ^^^^^ asphalt (Texaco), $1,605.

Indianapolis, Ind.—Bids reported^dfesired Horace Susong, City Clk.
""'

'" ' E.Improving Bloody Run Parkway between „„(„ May 14 by Bd. Pub. Wks^ for con-
_Rids desired bv J

I i^..^!,. iv. onrt fhanel St. ot-.^Hno- Riiertanl Parkway and Boule. storm _Lake,_la.—Bias aesirea oy J
structing Buedsal Parkway and Boule.

Buland, City Clk., until May 18, for about
Richmond, Ind.—Bids reported desired 50,000 sq. yds. concrete paving on Lake

until May 13 by Bd. Pub. Wks., for paving
with concrete, brick, a.sphalt or creosoted

wood block portions of 3 streets.

Danville, III.—Bids desired until May
17 by Bd. Superv. for constructing_ ap

Ave. and 5th St., and 17,400 lin. ft. curb.
Engineers, Bruce, Standeven & Boynton,
of Omaha, Neb.

Aitkin, iVIInn.—About $50,000 road bonds
have been sold by County Comrs.

John R. Moore, Co.

Laks City, FIs^A. 8. Miller, City Engr..
writes Mds ars wanted for about 11,000 sq.

rds. of street paving, the class of paving
to be adopted after bids are In. Bids will

bs taken on plain macadam, rocmac, as-
phaltic eoocrete, (Topeka) asphaltic
i^Madam. (penetration) Dolarway. Port-
land oement concrete and sand asphalt.

Huntsvllle. Ala.—Bids reported desired
until May 22 by County Comrs , to grade,
drain and ma'cadamixe part of Bis Cove
Bd. Expenditure $«,»04. W. 8. Keller,

State Highway Engr.. Montgomery.

•elms, Ala.—BIda reported dealred until

Mar II by County Comrs. to grade, drain
and surface with gravel, part of Selma
aad Montgomery Rd. near Benton. W. 8.

State Highwa>- Engr.. Mont-

streets. Bids desired on asphalt and
brick pavement.

Elyrla, O.—Bids desired until May 11

by M. M. Wilson. Dir. Pub. Service, for

furnishing material and grading, curbing
and paving K. Bridge and E. River Sts,

with brick or other material.

Marble Cliff, O.—Contract awarded
Apr. 26 for paving with macadam Cam-
bridge PI., to D. E. Sullivan & Son, Co-
lumbus, at $15,183. C. Newhouse, City
Clk.

Ohlo^Blds desired by Clinton Cower,
State Highway Comr., (Solumbus, May 14,

1915, for tis. following Improvements:
Fulton County, Sec. J., of Archbold-

Fayette Road, German Twp. Grading
roadway and paving with gfutrin bound
macadam. Length 5285 ft. Width of

pavt. 14 ft. Estimated cost $7,492.

Fulton County, Sec. "H," of Toledo-
Angola Road, Rosipiton Twp. Construct-
ing bridges and culverts, grading road-
way and paving with waterbound macad-
am. t>ength 13,312 ft. Width 14 ft. Esti-
mated cost $23,226.
Licking County, Sec. "J," of Summit

Station Extension Road. Lima Twp.
Grading roadway and paving with water-
bound macadam: length 2660 ft. Width 12
ft.: estimated cost $3,875.
Meigs County. Sec. "L," of Middleport-

McArthur Road, Salisbury Twp. Con-
structing bridges and culverts, grading
roadway and paving with brick. Length
5280 ft.: width 14 ft.; estimated cost
$17,282.
Muskingum County, Sec. "N" of Zanes-

vllle-McConnelsvllle Road, Wayne Twp.
Conatructing bridges and culverts, grad-
ing roadway and paving with brick.
Length 3,163 ft. Width 16 ft.; estimated
cost $11,297
For Bureau of Maintenance and Repair

the following:
Medina County, Sec. "N" of Cleveland-

Wooster Road, Medina Twp. Grading
roadway and paving with limestone
waterbound macadam: length 9800 ft.;
width 14 ft.: estimated cost $13,369.

Rockford, O.—Contract for paving
with concrete East, 1st, 2nd and Frank-
lin Sts., awarded by Council to Lewis &
Burnett.

Struthars, O.—Bids desired until June
» by Jonah Richards. Village Clk., for
brick pavt. on Broad St. and Poland Ave.

Elgin, III.—M. H. Brightman, City
Engr., writes that It is proposed to pave
N. State St. with brick, about, 12.062 sq.

yd., on 5-in. concrete base, 3600 ft. curb
and gutter, and 2900 ft. of curb; cost,

$28,000.

Golconda)-

lllinols.—Bids desired until May 20 by
State Highway Comn.. Springfield (Wm.
W. Marr. Engr.), for State aid work as
follows: „^ ^

(All cement to be furnished by State
except as noted.)

Saline Co. (nearest P. O.. Harrisbure)—
Concrete, Sect. A, 7500 ft., cost $10,710.

Edgar Co. (nearest P. O.. Paris)—
Brick, Sect. C, 1300 ft., cost $2,839.

Tazewell Co. (nearest P O., Tremont)
—Concrete, Sect. E, 1500 ft., cost $2,031.

Pope Co., (nearest P. O.
Bridges, cost $1,735. •

Henry Co. (nearest P. O,
—Concrete. Sect. B, 7206 ft.

Sect. A, 3660 ft., cost $7,426.
McHenry Co. (nearest P. O., Wood-

stock)—Concrete. Sect. F, 2640 ft., cost
$4,482: Sect. D, 2640 ft., cost $3,887: Sect.
E, 2640 ft., cost $4,562: Sect. C, 1080 ft.,

cost $1,905.
Edwards Co. (nearest P. O., Albion)

—

Gravel. Sect. A, 2100 ft., cost $2,767.*
Marion Co. (nearest P. O., luka)

—

Rridpp. Sect. A. cost $5,950*; (nearest P.
O., Kinmundy)—Bridge. Sect. A, cost
$1,200*: (nearest P. O., Salem)—Concrete,
Sect. C. 4600 ft., cost $5,661.
Schuyler Co. (nearest P. O., Rushville)

—,'!ect. B, road and bridge, cost $1,154.
*No material furnished by the State.

IVIollne, 111.—Bids desired until May 12
bv Bd. Local Improv. (Lyle Payton,
Secy.) for improving the roadway of 19th
Ave. by grading, curbing and paving
with asphalt about 8900 cu. yds. excav.
and grading. 12,810 lin. ft. curbine. 24,-

37b sq. yds. 5 In. concrete base. 24.700 sq.
yds. \Vy in bonder course, and 24,700 sq.
yds. asphalt wearing surface, etc.

Mt. Carmei. III.—Bids desired by Guy
W. Courier. County Sunt, of Highway,
until May 11, for 23 miles of gravel road.

Center City, IVllnn.—Bids reported de-

sired May 17 by A. F. L. Stromgren, Co.

Aud., for about 19,865 ft. road work, in-

cluding clearing, grubbing, turnpiking,
constructing corrugated metal culverts,

etc., also separate bids same time and
place for 3460 ft. of roadwork.

*Duluth, IVllnn.—Contract awarded by
Citv Council tor paving Minnesota Ave.
with 2-course reinforced concrete, to S.

R. Okes Constr. Co., at $52,897.

Lowest bids for grading and macadam-
izing Highland St. has been submitted by
Oilman, Murphy & Patterson, $22,147,

St. Paul, IVIinn,—About $600,000 will be
spent by city this season for paving
work. J. E. Carroll, Supt. Construction
and Repair Dept.; Aug. Hohenstein, City
Purchasing Agent.

Newton, Kan.—Bids were opened Apr.

27 for 33,000 sq. yds. pavement, and the

lowest bid received for Natural Lake as-

Cnmhrldee) Phalt (which was the material selected)

cost $16,78l; was submitted by. A. Jaicks„ Co^. Ji La

Tuscaloosa, Ala.—Bid* reported desired
ontjl May 25 by Counly Comrs.. to con- v.w.aw, M^^ai, m., vu nmrin ac ittuney,

struct 11 or 15 miles bituminous gravel Toledo, at $19,330; Fender St., to H. P.
W. R. Keller, State Highway "•—----"- -

Montgomery.

Franklin. 1.^.—Bids desired May 17 by
W. H. I^tham. Secy. Parish Road Comn..
Franklin, for furnishing material and con-
structing approximately SO miles surfaced
highway.
WIcMifrs. Ky.—AU bids opened for

(MO.MO bonds for gravel roads liave been
ratoMed trr Ballard FIcal Court. Accord

-

InCto reports new bids will be received

Williamsburg, Ky.—Citixens voted Apr.

24 to Issue $2»0,000 bonds for construct-

ing roads. Engineer, H. F. l>«vls, of

WiUiamsburg: M. F. Uhl. City CTk,

Swsnton, O.—Bids desired until May 10
bv Wm. B. Elwell. Village Clk., for paving
Chestnut Ht. Irom Main St. to east cor-
poration line of village. Geo. Champe,
Engr., Toledo.

Toledo, O.—Following bids opened by
Bd. Control for paving as follows: Sea-
man St., to J, H. Horan. The Valentine,
$16^150; Eiirl St., to Harris & Tansey,

. Fender St.,
Strelcher Co.. Toledo, at $21,253.
Bid* dealred until May 18 by A. W.

Boardman, DIr. Pub. Service, for Improv-
ing portion* of Bakewell, Cambridge,
Hawley, Chaee and 2d .Sts., Hampton and
Parkwood Ave*, and Forest Drive, with
either vltr. brick, asphalt, wood block or
other material.

Warren, O,—About $73,100 bonds have
»>een aold for Improving Adams. Mercer.
W. Market 8t«., N. Park Ave. and Nlles
Ave., al*o Summit ,St. Bridge.

Salle St., Chicago, 111., at $1.18 per sq. yd.

Other bids received on this pavement
(per sq yd.): Watts & Ammerraan, Con-
cordia, $1.19, and Kaw Paving Co., To-
peka, $1.26.

Omaha, Neb.—Bids desired until May
U by Thos. J. Flynn, City Clk., (or im-
proving portions of 45th Ave., Miami, 9th,

Francis and several other streets. Bids
de.sired on asphalt, stone, vltr. brick, vltr.

block, artificial stone, macadam, creo-

soted wood block, asphaltic concrete and
vertical fibre brick.

Anaconda, IVlont,—City Council voted to

pave Commercial and Main Sts., cost

about $100,000.

Kansas City, IVlo,—Bids desired until

May 11 bv T. C. Harrington, Sec. Bd.

Park Comfs., for paving with bituminous
macadam St. John Ave. and W. Pennway
St and concrete or bituminous macadam
pavt. on roadways, alleyways, on boule-

vard along 26th St.

Paragould, Ark,—See "Sewerage and
Sewage Disposal."

Sherman, Tex.—A. S. Noble, Co. Aud.,

. writes that citizens voted Apr. 17 to issue
Peoria, III.—Following are bids opened jgoo 000 bonds for road improvements,

by Bd. Loral Improv., Apr. 26. for re-
'

_ ^ . . „,^^a^^ 4r,r
surfacing with asphalt Moss Ave., about •Velasco, Tex,—Contract awarded .\pr

18.360 so. yds.: (s^ Permuedez. (ht Call- 26 for constructing 12 miles hard suriace

fornla. (c) Ajax: McCarthy Improvement roads In Dist No. 8, to Austin & """f

"

Co.. Davenport. la., (a) $23,058; C E. ins, at $64,000. .E, P. Hoefle, Attorney

Williams, Grand Rapids, Mich., (a) $24,- Road Dist.

418; A. D. Thompson Co, Peoria, (h^ $21.- rathiamet Wash —About $75,000 road

J^'w%"u's*S^15:%rS21,9Tr^'b^) '.il,*^^'''-
^o^'nlTllThe^'l^ia b^y Coun^ty'comrs.

Colfax, Wash.-Reported plans J^om-
Lake Geneva, Wis.—Bids desired until

May 22 by City Clerk for paving Main
St. with Portland rer.., ,it concrete, in-
cluding curbing, etc,

-A-Milwaukee, Wla.—Contracts awarded
by H. J. KuellinE. Co. Highway Comr.. for
paving with concrete roiids as follows:
To Gumz, Gutknecht Wussow. Milwiiu-
kee, for Lovers' Lane, at 65 cts. per sq.
yd., and Cedarburg Ave., 62 cts. per sq.
yd.; grading, 35 cts. per sq. yd., to Raulf
Co., of Milwaukee. forCottrell Ave., at 64

pleted bv John H. McCaw, Co. Engr.,

for constructing 11 miles of highway be-

tween Colfax and Pulman, known as Per-

manent Highway 9A and 9B.

Eilensburg, Waah.—Bids desired until

June 7 by Co. Comrs. for grading and
graveling Permanent Highway No. 1-A,

a distance of 3 miles. Moses M. Emer-
son, Co. Engr.

Everett, Wash.—Following are lowest

bids opened for paving: Polouse Ave.,
cts. per sq. yd.; grading. 46 cts. per cu. Two Miracle Concrete Constr. Co.. Kali-
yd. spell, Mont.. $14,751, Whitman Ave. and

N 2d St. H L. Wilson, Everett, at f^i,-

Bellevue,

Oary, Ind.—Contracts for paving
awardeil on Apr. 30, as follows: Gary
Constr. Co.. Gary, at $4,244, for asphalt
macadam, »9').« mi. yds. at 90 cts.; total,

O.—l.,owest bid opened for $1,244, and Alley No. 2 W, for Barr brick
paving Wayne St. submitted by Modem pavement. 6559.8 aq, yds., at $1.30 per
Constr. Co., Fremont, at HS.OOO. sq. yd.; total, $11,«58, and for paving

Prairie du Chlen, Wls,-»-Contract
awarded Apr. 23 for 9106 sq. yds. pave-
ment, to Edw. L. Bartlett, Watertown. at
$22,849. Other bids: Jas. F. Lee. Du-
buque, la., $24,804; C. B. McNamarva &
Co., Dubuque. $23,337: Thos E Wooley,
La Crope, $23,237. W. H. Turbitt, City
Clk.

New London, Wis.—Bids reported de-
sired until Mav in bv C. J. Thompson,
City Clk., to construct approximately 1%
miles ir, ft. tarvia pavement on crushed
stone on Shnwano Rd.

090 and $5,622 respectively.
Louis I^sh, City Clk., writes bids de-

sired until May 7 for paving Everett Ave
from Walnut St. to B'way, estimated cost

Bids' reported desired until May 24 by

Thos C. Fleming, Chmn. Bd. Co. Comrs
for constructing Permanent Hlghnaj -no.

10, the Whltefleld Rd.

Kalama, Wash.-Bids reported desired

until May 17 by County Comrs (B. u.

Oisen, Clk.) for constructing 6860 lin. it.

^lUmg markrd thug give the names of parties awarded contracts.
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concrete road near Woodland, known as
Permanent Highway No. 2. Probable cost,

111,000; also improving 5300 lin. ft. road
near Carrolls, known as Permanent High-
way No. 1, by clearing, grading and sur-
facing with crushed rock; probable cost
$14,000.

Newport, Wash.—Reported bids de-
sired about May 15 by County Comrs.
for during, grading, grubbing, draining
and surfacing with spread gravel and
constructing culverts on 1.52 miles Per-
manent Highway No. 5. H. A. Sewell,
Co. Engr.

North Yakima, Wash.—Contract has
been awarded for macadamizing 2 miles
Naches Valley Highway, to O. F. Leonard,
of Seattle, at $13,900. O. E. Brashears,
Co. Engr.

Olympia, Wash.—Lowest bid opened for
paving with asphalt Dists. 181 and 184
submitted by Independent Asphalt Pav-
ing Co.. 2601 Railroad Ave., Seattle, at
$52,000.
Contract for paving with asphalt

Main St. and Maple Park Ave. awarded
to Independent Asphalt Paving Co.,
Northern Bank BIdg., Seattle, at $46,000.

Seattle, Wash.—Bids desired until May
24 by Co. Comrs., at Seattle, for con-
structing F. B. Holt Road, cost about
$35,000; also same time and place sepa-
rate bids for constructing Greenwood
Ave. Road, 35,000 sq. yds. one course con-
crete, and Crawford and Conover Road,
being Permanent Highway No. 10. Ar-
thur P. Denton, Co. Engr.
Contracts for paving awarded by

County as follows: Washington Paving
Co. Savage- Scofield Bldg., Tacoma the
Renton Junction-Orillia Rd. at $53,000, and
to S. Normile, Lowman Bldg., the Red-
mond-.Snoqualmie Rd. at $43,400.
Contract is about to be let by Bd. Pub-

lic Works for paving Utah and Hamlin
Sts., cost $118,000.

Spokane, Wash.—Bids desired until
May 21 by Co. Comrs. for grading and
paving with asphalt macadam, asphaltic
concrete, concrete 1 and 2 course, War-
renite, or Warrenite and asphaltic mac-
adam Palouse Permanent Highway No.
12-A, about 116,218 cu. yds. common ex-
cav., 14,768 cu. yds. rock excav.. culvert
pipe, 8, 12, 18 and 24 in. 50.000 lbs., 108,-
000 sq. yds. pavt., etc. J. W. Strack,
Co. Engr.

Tacoma, Wash.—Bids desired until May
20 by Co. Comrs., at Tacoma, for improv-
ing Permanent Highway No. 6, a dis-
tance of about 1.677 miles, including
clearing, grubbing, grading and paving
with bitucrete, bitullthic, Warrenite, as-
phalt, brick, asphaltic concrete, or con-
crete one or two course.

Vashon, Wash.—Plans have been com-
pleted by A. Denton, County Engr. at
Seattle, for constructing 6-mile highway
In Vashon, cost about $50,000, also for
2-mile road from Dumas Bay to Pierce
County Line, cost about $18,000.

Walla Walla, Wash.—Bids reported de-
sired until May 17 by County Comrs. for
improving Permanent Highway No. 8, the
connecting link in the Inland Empire
Highway; probable cost about $50,000.
C. F. Dement, Co. Aud.

Washington.—Bids desired May 24 by
State Highway Bd. (Wm. R. Roy, Comr.).
Olympia, for grading, draining and
bridging following roads:
Whitman County, about 4 miles of Em-

pire Highway, from Cashup and Steptoe;
probable cost $16,000; and 8 miles from
Colfax south; probable cost $31,000.
Lincoln County, about 13.7 miles of

Sunset Highway; cost $57,000.
According to recent decision of Su-

preme Court, appropriating money for
highway improvements, work will be im-
mediately ordered by the State Highway
Dept. at Olympia (Wm. R. Roy, State
Highway Comr.), as follows:
Construction of road between Wenat-

chee and Waterville, 5 miles, at a cost of
$51,400; on this section employment of
convict labor is being considered.
Olympic Highway, Mud B.iv, to Mc-

Cleary. 10.85 miles, $38,000.
Pacific Highway, new Nisqualy grade

to eliminate steep hill, using in part
abandoned Northern Pacific grade, 9.2
miles, $37,000.

California.—Following are bids opened
Apr. 26 by State Highway Comn. Sacra-
mento, for state highway work;
Montere.v County, Div. 5. Route 2. Sect.

A—Awarded to T. M. Burns, .Sacra-
mento, as follows: 14.135 cu. yds. excav.
(ordinary, without classification), 50 cts.

;

752 lln. ft. 12-In. cor. iron pipe, $1; 40
Un. ft. 18-in., $1; 38 lln. ft. 24-in., $1;
16 cu. yds. cement concrete Class B (cul-
verts and monuments), $10; 4830 cu. yds.
cement concrete CJlass B (pavt), $4.25;
174 cu. yds. rubbel masonry (retaining
walls), $10; 850 lln. ft. guard rail, 30 cts.;
42 monuments (haul and set), ea., $2;
total, $30,662. Next 3 lowest bids: High-
way Paving & Constr. Co., Palo Alto,
$30,830; Petersen & Grier, San Francisco.
$34,833; Lon G. Hare, .Salinas, $35,558.
Engineer's estimate, $45,769.
Monterey County, Dlv. 5, Route 2, Sect.

E—Ix>we»t bidder. Highway Paving &
Constr. Co., Palo Alto, as follows: 9900
cu. yds. excav. (ordinary, without clas-
sification), 60 cts.; 600 lin. ft. 12-In. cor.
Iron pipe, 50 cts.; 60 lln. ft. 15-in., 75 cts.;
30 lin. ft. 18-ln., $1; 34 lin. ft. 36-ln., $1;
53 cu yds. cement concrete Class B (cul-
verts and monuments). $10..'in; 7185 cu.
yds. cement concrete Class B (pavt.).

$6.15; 600 lin. ft. guard rail. 40 cts.; 60
monuments haul and set, ea., $1; total,
$51,393. Other bids: Jas. Fitzpatrick, Sac-
ramento, $64,965; W. A. Dontanvllle, Paso
Robles, $90,809. Engineer's estimate,
$66,871.
UrMontcrey County, Div. 5, Route 2, Sect.

H—^Awarded to Frank L. Smith Co.,
Eureka, as follows; 89,420 cu. yds. excav.
earth, 35 cts.; 4990 cu. yds. excav. loose
rock, 38 cts.; 1350 cu. yds. excav. solid
rock, 40 cts.; 850 lin. ft. 12-in. cor. iron
pipe, 60 cts.; 120 lin. ft. 15-in., 65 cts.;
44 lln. ft 18-in, 70 cts.; 28 lin. ft. 24-ln.,
SO cts.; 172 lin ft. 30-in., 90 cts.; 35 lln. ft.

36-in., $1; 416 cu. yds. cement concrete
Class B (culverts and monuments), $12;
10,620 cu. yds. cement concrete Class B
(pavt.), $4.75; 5400 lln. ft. guard rail, 40
cts.; 274 monuments haul and set, ea., $1;
total, $92,435. Next 3 lowest bids: Hoff-
man & .McLaren, Oakland, $94,679; Twohy
Bros. Co., San Francisco, $98,693; L. F.
Gerdetz, San Francisco, $103,207. Engi-
neer's estimate, $108,094.
Contra Costa County, Div. 4, Route 14,

Sect. A—Awarded to Bates. Borland
& Ayer, Oakland, as folows: 11.200 cu.
yds. excav. (ordinary, without classifica-
tion), 70 cts. ; 350 lin. ft. 12-in. cor. iron
pipe, 50 cts.; 130 Un. ft. 15-In., 50 cts.;
50 lln. ft. 18-in., 50 cts.; 10 cu. yds. cement
concrete Class B (culverts and monu-
ments), $1(); 6150 cu. yds. cement concrete
Class B pavt.), $2.75; 9840 lin. ft. guard
rail, 30 cts.; 13 monuments haul and set,
ea., $1; total, $28,082. Next 3 lowest bids:
Twohy Bros. Co., San Francisco, $28,552;
Taylor & Bertiner, Los Angeles, $32,098;
W. J. Schmidt, Berkeley, $32,138. Engi-
neer's estimate, $34,756.
Sonoma County. Dlv. 4. Route 1, Sect.

C—Awarded to Twohy Bros. Co., San
Francisco, as follows: 31,000 cu. yds.
excav. (ordinary, without classification),
48 cts.; 260 Un. ft. 12-in. cor. iron pipe,
30 cts.; 200 lin. ft. 15-in., 35 cts.; 400 lin.

ft. 18-In., 50 cts.; 140 lin. ft. 24-in., 60
cts.; 110 lin. ft. 30-in., 70 cts.; 310 cu. yds
cement concrete Class B (culverts and
monuments), $9; 7100 cu. yds. cement con-
crete Class B (pavt.), $2.64; 7000 Un. ft.

guard rail, 38 cts.; 146 monuments haul
and set. ea., $1; total. $39,729. Next 3

lowest bids: Mavin Rock Co., San An-
selmo, $40,080; L. F. Gerdetz, San Fran-
cisco, $45,858; W. B. Hunt & Son, Ala-
meda, $45,893. Engineer's estimate, $54,-
332.

California.—Bids desired May 24 by
State Highway Comn.. Sacramento, for
following highway improvements:
Los Angeles County—From Saugus to

Castiac. about 4.2 miles, approximately
12,200 cu. yds. excav., 4120 cu. yds. Class
"B" concrete paving, ii'on culverts, etc.
Tehama County, from Proberts to Red

Bluff, about 6% miles concrete paving.
Kings County. Hanford to east bound-

ary, 8.9 miles concrete paving.
Tehama County, lied Bluff to north

boundry line. 12.7 miles grading.
Bryson City, N. C.—Bids desired until

May 10 at 2 P. M. by Swain County High-
way Comrs. for grading approximately 8
miles of hierhway. T. M. Howerton. Engr.,
Bryson City.

Los Angeles, Cal.—Bids reported desired
until Ma.v 17 by Bd. Superv. for improving
n portion of I^aballona Road in County
Dist. No. 4. approximately 4050 cu. yds.
excav., 13,440 lin. ft. shaping roadbed and
8960 tons broken stone.

San Jose, Cal.—About 10 miles of streets
to be paved from time to time, including
William, Reed, San Antonio, etc., with
asphalt on concrete,' concrete foundation
and concrete curb. M. Maggini, City
Engr.

Alaska.—See "Bridges."

Ottawa, Ont.—Contracts awarded for
asphalt pavt. as follows: To Ottawa
Constr. Co., Central Chambers, Ottawa,
for Bank St., Echo Drive to Grove St.,
at $25,158, and Centre St., Adelaide to
O'Connor St., at $1,496; and to Union
Constr. Co., Bank St., Chambers. Ottawa,
for Nicholas St.. at $13,377; Hurdmans
Rd., at $29,525; Manor Ave., at $3,988.

Toronto, Ont.—About $600,000 is to be
spent by Ontario Government for con-
structing roads in Rainy River Dist.. Ke-
nora Dist., Port Arthur Dist and in terri-
tory west and south of Ft. William.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geograt^hically

Port Improvement— Boston, Mass.

—

Thermits and licenses were Issued by Di-
rectors of the Port of Boston during April,
1915, for various public and private im-
provements on Boston Harbor, as follows:
Extension of outfall sewer and tem-

porary outfall. Deer Island, bv Metro-
politan Water & Sewage Bd.
Building seawall and filling. East Bos-

ton, l)y Boston Storage Co.
Building new masonry piers and steel

dam over Chelsea Creek. East Boston,
by Boston & Albany R.R. Co.
Bulkhead and addition to pier, Nepon-

set. by Geo. Lawley & .Sons Cor.
Building temporary pier in tidewater,

Quincy. by J. J. Powers.
Building seawall and filling at East

Boston, by Metropolitan Coal Co.

Seawall—Bridgeport, Conn.—Bids de-
sired until May 10 by Park Comrs. (B. F.
Conney. Clk.). for co'istructing approxi-
mately 450 ft. seawall. A. H. Terry,
City Engr.

Piers—Brooklyn, N. Y.—The Bd. of
Estimate and Apportionment Apr. 28
appropriated $1,300,000 In corporate stock
for the construction of 3 piers on South
Brooklyn waterfront. One 1779 ft. long
and 150 ft. wide, at foot of 35th St.,
South Brooklyn; cost $638,000. One at
foot of 30th St., 1373 ft. long and 125
ft. wide, cost $400,000, and the other at
foot of 29th St., 1215 ft. long 80 ft. wide;
cost $222,500.

Dredging and Sea Wall— Ellis Island,
N. Y.—Bids desired until May 18 by Hon.
Fredk. C. Howe, Comr. of Immigration,
Ellis Island, N. Y. H., for furnishing ma-
terial and dredging; also same time and
place for constructing a sea wall at U. S.
Immigration Station, Ellis Island; both
proposals advertised in Engineering Rec-
ord.

Dike—New Brunswick, N. J.—Bids de-
sired until May 10 by Thos. J. Headier,
Executive Dir. Entomology Bldg., New
Brunswick, for building 6000 ft. of dike
along western bank of Hackensack River
and for building dike facing certain sluice
boxes and gates and Installation of same
along western bank of Hackensack River.

Levee Work—Augusta, Ga.—Contract
awarded for constructing an earth levee
along .Savannah River below Augusta,
.Sects. 5 and 6. approximately 500,000 cu.
yds. in each section, to the (Slobe Dredg-
ing Co.. Savannah, and C. E. Glover, of
Augusta; total cost $124,000. Nisbel
WIngfield. Ch. Engr.

Levee Work—Vicksburg, Miss.—The
Mississippi River Comn. (Ma.1. J. R.
.Slattery. Engr, in Charge) is reported
to have recommended the sum of $1,257,-
000 for the 3d Dist., the bulk of which,
win be expended in revetment exten-
sions. This work is to be done at Boli-
var. Ashwood. Neck. Panther, Forest,
Greenville, Grand Lake and Fitlers.

Stone for Revetment Work—Vicksburg,
Miss.—Bids desired until May 14 bv Maj.
.L R. Slattery. Corps Engrs., U. S. A.,
Third Mississippi River Dist., Vicksburg.
Miss, for furnishing about 75.000 tons
stone for bank revetment work, adver-
tised in Engineering Record.

Mlterlng Guard Gates—Louisville, Ky.

—

Bids desired until June 4 by Maj. J. C.
Oakes, Corps Engrs.. U. S. A., Louisville,
Ky., for furnishing and erecting one
mlterlng guard gate of 2 leaves for Lock
No. 41, Ohio River, advertised in Engi-
neering Record.

Ditch— Bucyrus, O.—Contract awarded
.\pr. 29 for constructing Mud Run ditch
as follows: Sect. 1, C. B, Weston, Marion,
at $5,875; Sect. 2 to J. E, House, Wapa-
koneta, at $5,359; tile to V. H. McDougal,
N. Robinson, at $5,800. L. P. MIchaells,
County Surveyor.

Pile Bulkhead Dock—Cleveland, O.—
Bids desired May 19 by Co, Comrs. (E. G.
Krause, Clk.) for constructing bridge worlc
as per Report No. 3510. the construction
of reinforced concrete and steel pile bulk-
head dock. W. A. Stinchcomb, Co. Surv.

Dredging, Lorain, O.—C. M. Osborn,
City Engr.. writes that bids will be re-
ceived about July 15 for dredging in Ohio
River; about 110.000 cu. yds. Silt and
clay will be removed.

Flood Protection—Indianapolis, Ind.

—

Contract awarded Apr. 26 for flood pro-
tection along west bank of White River,
from Belt R. R. tracks on the south to
14th St., to Cleary White Constr. Co..
Cliicago. III., at $458,065, Work Includes
552,000 cu. yds. embankment, 52,000 cu.
yds. dry excav., 13,000 cu. yds. wet excav.,
96,000 sq. yds. gravel roadway. 4860 sq.
.vds, brick pavt., 8750 sq. ft. cement walk,
97.000 sq. yds. concrete rip rap. 46.000
ou. yds. concrete, 1:2:5; 7880 sq. yds. wall
waterproofing. 61.000 lin. ft. piling, and
street drainage system for 4 miles of
street on levee. B. J. T. Jeup, City Engr.

Power Plant Excav., etc.—Detroit, Mich.
—Bids desired until June 15 by Lieut.
Col. Mason M. Patrick, Corps Engrs. U.
S. A., Detroit, for excav. of earth and
rock, U. S. Power Plant Tail Race, St.
Marys River Mich., advertised In Engi-
neering Record.
Breakwater Improvement — Detroit,

Mich.—Bids desired by Lieut. Col. M.
Patrick, Corps Engrs.. U. S. A.. Detroit,
for breakwater improvement as follows,
both proposals .advertised in Engineering
Record.
Until Miiy 19 (extension of date from

May 11) furnishing and placing stone rip
rap along lake face of main breakwater.
Harbor Beach. Mich.
Until Ma.v 20 (extension of date from

May 12) constructing and placing 2 timber
cribs and replacing with concrete timber
superstructure breakwater at Harbor
Beach. Mich.

Ditch-Danvllle, III.—Bids reported de-
sired until May 22 by Comrs. Jamesburg
Special Drainage Dist., for ditch work
re(|uiring 12.285 cu. yds. excav.. furnish-
ing and laying 56.650 ft. drain tile. J. F.
Fisher, Engr., Garret Bldg., Danville.

Ditch—Roseau, Minn.—It is reported
that Engineer H. R. Chapin, estimates
cost of constructing ditch No. 21 at about
$50,000; work includes 29 miles of main
ditch and laterals.

Levee Work—Helena, Ark.—Bids de-
sired May 6. at noon, by N. E. Offen-
hiser. City Engr., for constructing In Cot-
ton Belt Levee Dist., No. 1, about
1,388.000 cu. yds. of 40-ft. banquette to
extend from the south bank of Long

Lake Station 15 on Mile 5 to the lower
end of Mile 13, and from the upper end
of Mile 14 to Station 5 on Mile 25.

Dike, Etc.—Cathlamet, Wash.—It Is re-
ported that landowners on Puget Island,
on Columbia River, have organized a
diking district and will vote on a proposed
bond Issue latter part of May to build 15
miles of dike aronnd the Island. Inside
dike, a ditch and two sumps are contem-
plated. A pumping plant will be Installed
at each sump, estimated cost $150,000.
G. A. Kyle, Engr., Spaulding Bldg., Port-
land, Ore.

Stone — Seattle, Wash.—Lowest bid
opened by Maj. J. B. Cavanaugh, U. S.
Engr., Apr. 28, for furnishing 200,000 tons
of stone for the Lone Tree Jetty reported
submitted by Hercules Sandstone Co.,,
Tenino, $1.55 per ton; total cost $310,000.

Filling, Etc.—Tacoma, Wash.—Com-
mercial Waterway. Dist. No. 1, Hylebos
Creek Diking Dist., has submitted a
proposition to. County Comrs. for filling
Lincoln Ave., traversing tideflats, 1%
miles long. Estimated cost $32,000.

Irrigation—Anderson. Cal.—The Ander-
son-Cottonwood Irrigation Dist., which
has been approved by the State Engineer,
will be aske,d to vote $480,000 bonds for
construction work. H. H. Henderson, of
Anderson, is Ch. Engr. of Dist.

Power Plant—Fresno, Cal.—The San
Joaquin Light & Power Co., of Fresno,
is reported to be considering construc-
tion of a Iiydro-electi'ic power plant at
Merced Falls, to cost about $75,000.

Earth Fill—Modesto, Cal.—Contract
reported awarded to Healy-Tibbitts
Constr. Co., 3 Main St., San Francisco,
for making earth fill for Modesto Irriga-
tion Dist. at $71,065.

Bulkhead Plans—Newport Beach, Cal.—Competitive plans reported desired
until May 10 by L. S. Wilkinson, City
Clk., for bulkhead for protection of
ocean front.

Plei—Redondo Beach, Cal.—Geo. W.
Harding, Washington Bldg., Los An-
Angeles, reported to be preparing plans
for reinforced concrete pier, to cost $125,-
000.

Drainage Conduit—Riverside, Cal.

—

Lowest bid reported submitted by Mlage-
novich & Gillespie, 3920 Wisconsin St.. Los
Angeles, at $23,421 for constructing a
concrete drainage conduit in Falrmount
Boule. and Market St. and reconstruc-
tion of 12th St., concrete drain.

Drainage—Corlnne, Utah.—E. W. Dunn,
of Brigham, is Secy, of the proposed
drainage district, which will cost $100,000
to $125,000. Engineer not yet selected.
D. P. Brayton, Attorney, Salt Lake City.

Dam—Ogden, Utah.—Contract re-
ported awarded for constructing the dam
of Davis and Weber Counties (ianal Co.,
in East Canvon Creek, to Utah Constr.
Co., Ogden; cost about $150,000.

Irrigation—Boise, Idaho.—C. L. Tall-
madge, 37 Wall St.. New York, writes
with regard to contemplated Black Can-
yon Irrigation Project, that it is located
in the southwestern part of Idaho near
cities of Boise, Nampa. Caldwell. Pa-
yette, Weiser, Emmett and several
smaller towns, all embracing a popula-
tion of about 75,000 people: it is proposed
to reclaim about 100,000 acres of land by
a pumping system: under the plan the
District will own its own hydro-electric
plants, pumping stations, rights-of-way,
water rights and storage. The contracts
to be let win be a tunnel of aoout a
mile in length; one dam about 90 ft. In
height; a low storage dam to control
Payette Lake which will, perhaps, be
12 ft. high; the hydro-electric plant to
generate about 15,000 hp. and necessary
pumping installation. Col. John Bogart,
141 Bway.. New York, will act as (jon-
sultlng Engr.

Dams—Calgary, Alta.—The Alberta
Hydro-Electric Power Co. will shortly
proceed with construction of a series of
6 dams and powerhouses at a cost of
$2,000,000. For further information ad-
dress A, W. EUson Fawkes, Consulting
Engr., P. Burns Bldg., Calgary.

ELECTRIC RAILWAYS.
Items Arranged Geographically

Johnstown. Pa.—Surveys are being
made by Johnstown & Somerset St. Ry.
Co. for proposed line between Johnstown
& Rockwood.

Philadelphia, Pa.—Citizens voted Apr.
29 to authorize a $6,000,000 loan to provide
for the beginning of a comprehensive sys-
tem of rapid transit for city.

Petersburg, Va.—Bids are being re-
ceived by Petersburg & Appomattox Ry.
Co. to construct an electric railway along
county roads from Petersburg to City
Point, 10 miles. T. M. Wortham, Rich-
mond. Pres.

Richmond, Va.—Richmond & Eastern
Ry. Co. chartered to build electric rail-

way from Fulton Brick Works in Rich-
mond to Ft. Lee. distance 5 miles. John
C. Robertson. Pres.

Jacksonville, Fla.—Preliminary arrange-
ments are being made by Jacksonville &
Florida Ry. Co. for interurban railway
to be constructed between .lacksonvIUe
and Middleburg. Sayville H. Thorpe,
Jacksonville, Is Interested.

itlttms marked thus give the names of parties awarded contracts.
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M«tflMn. Wl^—Tb« Wiaconsin R.R.
CDma. authoriaed JumstUIc * Madiaon
TracUOB Co. to i«m« bonds tor ron«tnict>
ins Hne from Madison lo Janrsvtile.

Ft. Smith. Arte—The Ft. Smith Usht
ft Tiaction Co. voted to spend about
•M.M« for rcbuildlns •ereral of Its lines
tn Ft. Smith.

RAILROADS.
lumj Arnmgtd Gtotnfkually

Syracuaa, N. V.—The new plans pre-
pared by Hennr C. Allen for ellminalion
of irade craaaUisa in this cltj- has been
approTcd by tbe Grade Crossing Comn.,
and an effort will be made immediately
to enter Into a contract with the New
Tork Central Railroad Co. for construc-
tioo of tbe naw route. The plan pro-
vldaa for the utlUzation of the Elrle

Caittl bed aa far as South State St.. for
cooatnictkni of a depress>d route from
that point under James. Willow and N.
Sallna Sta.. with the site of the new
station to be located between Franklin
and Phun Sts. The llsures presented to
the Coran. show that the cost of the new
route would be t&.>4!.82S. while the cost
of constructlnc West Shore elevated
route would be t7.(KM,0M. and coat of
other piao for utilising caiMii bed through
entire dtr would be «I.SM.«M. The new
plan would provide for S tracks entering
the city from the east and 7 tracks
leaving the city on the west.

Yowngstown, O.—It is reported that a
tentative agreement has been reached
between Hitancial interests and promot-
ers of the Lake Erie tt Youngstown R.R.
on the proposed t»,000.000 ore road from
Toungstown to Conneaut on Lake Brie,
which will probably mean the building of
the line In a short time. .Altoul tT3.0(H>
worth of construction work already has
been done.

PUBLIC BUILDINGS AND
SCHOOLS.

lltwu Arrmnttd CtogrmpkUally

Portland, M*.—FoIlo«-liig are four low-
est bids opened Apr. 20 by Superv. Archt.,
Washington. D. C. for erecting the quar-
antine station at House Island: J. Kresse
Co., New York. tol.MO: Mahoney Constr.
Co.. Portland. MS.tlO: Chas. E. Currier
Co.. BoMon. Maaa.. $C».<MO. and F. A.
Runiery Co.. Portland. tU.ZK.

Broekllna. Maaa.—C<mtract awarded
Apr. 22, for erecting a tuberculosis hos-
pital to Marr Bros. & Stewart Co., Bos-
ton, at ttl.CM. Harold F. KeUog. Archt.
141 Milk St.

Amstardam. N, V.—City contemplates
erecting a city hall. W. A. Kline. Mayor.

AMan. N, Y,—Plans have been prepared
by W. S. Briekoll-Swaln Co.. of Buffalo.
for tbe >-storr semi-fireproof brick and
atooe high school: cost tZS.OOO.

Cohoas. N. Y.—Bd. Educ. contemplates
erecting a high schooL

Naw RocImU*, N. Y.—Bd. Educ. con-
taaplatea erecting a 2-atory brick addi-
tion to tbe tlTS.OOO North Ave. high
•chooL

l>««w York. N. Y,—Bids desired until
May IX by Park Commissioners New York
iCabot Ward. Prcs.) for erecting an ani-
mal hospital in tbe SUwIogical Park. Boro.
Bronx, also same time and place separate
Mds for plumbing and heating In same.

N«w York. N. Y.—Bd. Trus. of Barnard
Intcnda erecting a students'
at Bway and llSth St.. to cost

Ofdiard Park, N. Y,—Citizens voted
tM.«M bonds to erect the high school.
Robt. North, of Buffalo, Archt.

South Dayton, N. Y.—State Dept. of
Edoc.. Albany, has approved plana for
tha t2S,«M high achooL H. P. Baabc. of
rradonla. Ard&t.

Naitewoed, N. i.—Bd. Educ. contem-
nlalaa erecting a tlM.OOO school on
Bngle 8L
Jaraay City. N. J.—John Rowland. Jr.,

of Jersey City. Is reported to be the
architect for tbe addition which it is pro-
poaed eracUnc to the City Hospital, at a
coat of t2M,*M.
Preliminary plans being prepared by

John T. Rowland. Jr.. M 8lp Av<-.. for the
county jail, to be erected on Willow St.
and Newark Ave., at a cost of tl.000.000.
Keported City Comrs. will soon ask bids

for erecting a concrete hose house costing
SSA.OOO.
Plans prepared by John T. Rowland. Jr..

M Sip Ave., for an addition to the St.
Ann's Home on Old Bergen Road.

Newark, N. J.—Essex County I^rk
Comn. has approved plans of H. Van
Buren MagoniKle, of New York, N. Y.. for
the adminiHtration building, 2 and 3

(tories, brick, reinforced concrete and
steel, to be erected In Branch Brook Park
and cost about $75,000.
-^Contract was awarded Apr. 27 by

Bd. of Educ. for erecting addition
to Oliver St. school, as follows: Fred.
Fatzler Co., Inc., Newark, masonry. M3,-
241; Bear Bng. Co., Phlladelpbia. steel.

213.167; Jacob Steinberg. Newark, roof-
ing, 11,725; Schaedel Bros., Newark, car-
pentry. |It,928: Kuscher A Popp, Newark,
paintinr. $2,128.

Patarson, N. J.—Bids desired until May
24 bv Bd. Educ. (Jas. F. Diinphey. Sec.v.)

for erecting an addition to School No. -1.

Inoltullng mason work, carpentry, heating,
plumtiing etc. Wm. T. Fanning, Colt

Bl.lg.. Archt.

PlalnTield, N. J.—Bd. Educ. contem-
plates erecting a school in the Nether-
«-<.Kxl Section.

Plaasantvllle, N. J.—Ordinance has
nasaed Counci: on first and second read-
ing autliorlzing is.xue of J18.000 tjonds for

erecting school and purchase of property
for same.

-^Canton. Pa.—Contract for erecting
high school awarded to Crandall Bros., of

Williamsport.

Harrisburg, Pa.— I'luns prepared by
Ciirl ZaniKlnBer, of Philadelphia, for a
:;^«-story brick dormitory to be erected at
Ihe Itarrisburg Academy.

Hudson, Pa.—Bids desired until May 13

hv Bd. Dirs., School Dlst. of Plains
Township, (Rlchd. G. Ayers, Secy., 38

Cotton .\ve, Hudson,) to furnish mate-
rial and erect a brick school. Separate
bids desired for heating, plumbing and
electrical work. Austin L. KelHy, Archt.
Bennett BIdg., Wilkesbarre.

Irwm Pa.—Bids desired until May 25

by Bd. School Directors of Districts of

Ifwln Borough and North Huntington
Township (C. T,. Herbater. Secy.) for
ereetln« a school. Including heating,
plumbing, etc. W. G. Ek;kles, Archt.,
.\'ew Castle.

Lebanon, Pa.—Bids desired May 11 by
Adjutant General, Harrisburg, for erect-
ing the armorv here to cost $30,000. Mc-
CormUk & French. Archts., Wilkesbarre.

South Bethlehem, Pa.—Bids desired un-
til May 27 bv Dr. Robt. Yost, Secy. School
Hist, in High School. Vine St.. South
Bethlehem, for erecting a 3-story and
liasement and sub-basement high school
on Packer Ave. A. W. Leh, Archt.. South
Bethlehem.

OH City. Pa.—E. E. Joralemon, of Buf-
fa'o. N. v., engaged to prepare plans for
the 2-»tory school to be erected on State
and 2d Sts., to be fireproof, contain 16
class rooms, auditorium and gymnasium.

'^Pittsburgh. Pa,—Following are five
bids o|>ened Apr. 27 for completing the
.Schenley High School: Thompson Star-
rett Co.. 2d Natl. Bank Bldg., $623,000
(awarded contract): Thos. Reilly Co.,
$628,117: Jas. L. Stuart, $640,000: Geo. A.
Fuller Co.. $643,000; Geo. Hogg Co..
$647,287.
Bids desired until May 11 by City

Comptroller, for erecting a farmers' mar-
ket on Mdnoeahela Wharf at Ferry St.
Robt Swan, DIr. Dept. Pub. Wks.
Contract awarded to Henry Shenk

Co.. of Pittsburgh, for erecting a 4-story
brick and stone fireproof building at San-
dusky St. and Park Way for the Trus. of
•^e Allegheny General Hospital, to be
known as the W. H. Singer Memorial
Ijtboratory and to cost $90,000. Janssen
* Abbott, of Pittsburgh. Archts.

Reading. Pa.—Bids desired until June
S by Ann Wetmore. acting Sunerv. Archt..
WaKhlngton. I>. C. for extension, re-
modeling, etc. of V. S. Post Office at
Reading and for clearing a portion of
the Post Office site.

Swarthmore. Pa,—Bids rei>orted desired
May 14 bv Trus. Swarthmore College,
Swarthmore. for erecting a 4-8tory stone
and reinforced concrete b'dMing. Bunt-
Ine * «hrigley. Archts., 603 Chestnut St.,
Philadelphia.

Swissvate. Pa.—School bonds amounting
to $.">0.00fl have been sold.

Westmoreland. Pa.—Sisters of Charily
propose erecting a hosnital on Seton Hill
which will cost $2S0,000.

Wilmington, Del.—Wallace E. Hance,
of Wilmington, engaged to prepare plans
for the $1.10,000 high school.

Alexandria. Va.—Plans for the Alexan-
dria Hospital are to be pre|>ared by
Waddy B. Wood, of Washington. D. C.

Fairmont. W. Va.—lyjwest bids opened
by State Bd. Control at Charleston for
erecting the Normal School here was
submitted by J. I,. Crouse. of Greenswood.
N. C. Building is to be 8S x 250 ft., fire-
proof construction, and cost about $110.-
000. Paul A. Davis. 3d, of Philadelphia,
Pa.. Archt.

t^Ellrabeth CItv. N. C—Contract for
en-ctlng the cltv market awarded to J. W.
Martin, of p:iiiui.heth City, at $21,919.

Atlanta, Oa.—Bids desired until May
24 by Deot. of Justice, office of F. H.
Duehay. Sunt, of Prisons. Washington,
1), C. for furnishing and delivering at
U. H. Penitentiary. Atlanta, for furnish-
ing structural steel and Iron above first
flfKjr framing for bath, laundry and tailor
shop building.

Jacksonville, Fla.-Blds desired until

Mav 17 bv the Port Comrs. {V .
W. Bruce

Ch" Kngr.) to furnish material and erect

an office and administration building on

"Talleyrand Ave.

St. Petersburg, Fla.—Competitive bids

desired for a $l.=i0.000 pubhc auditorium.

Address Bd. of Trade.

Tampa, Fla,—Bids desired June 14 by

Jas A Wetmore, Acting Superv. Archt.,

Washington, P. C, for construction com-
plete (including mechanical equipment)

of the attendants' quarters, disinfecting

shed, oil house, wharf, etc., for the quar-

antine station at Tamoa Bay, Fla.. adver-

tised In E^ngineering Record.

New/ Orleans, La.—The Sewer ancl

Water Board (Geo. C. Earl. Gen. Supt.)

Room 502 City Hall Annex, has purchased

a site at Carondelet and Lafayette bts.

but no plans yet prepared and not yet

decided when building will be con-

stnii-ted.

Memphis, Tenn.—Bids reported desired

until May 15 by Bd. Educ, to erect a ^-

storv school. Probable cost, $25,000. Ma-
han'S: Brodwell, Archts., Germania Bank
Bldg.

Highland Park, Ky,—Bids desired until

Mav n by Bd. Tnis. Highland Park
Graded School Dist No. 46 for erecting

a school in East Highland Park; also

improvements to the Oakdale School. H.

F. Hawes. .\rcht.. Urban Bldg., Louisville.

-AAkron, O.—Contract awarded to Indi-

ana Eng. & Constr. Co., of Ft. Wayne,
Ind., for erecting the central fire station,

which is to cost about $50,000,

Ashvllle. O.—Bids desired until May 27

bv Bd Educ. Harrison Township (Herman
Reid Clk., Ashville) for erecting a brick
school. E. H. Rickett, .\rcht., Columbus.

Ashtabula, O,—Bids desired until May
12 at oflSce of Lighthouse Inspector, Buf-
falo, N. T. for furnishing metal work for

superstructure of Ashtabula west break-
water light station. Ashtabula Harbor, O.

Cleveland. O,—Bids desired until June
1 by Clerk Bd. Educ. for erecting an an-
nex to the Central School. Central Ave.
and E. 65th St. including masonry, car-
pentry, heating, plumbing, etc. Frank G.
Hogen. Dir. Schools.

Columbiana, O.—Bids desired until May
15 by Vincent C. Basinger, Clk. Bd. Educ,
to furnish material and erect an 8-rooni
centralized school with auditorium and
gymnasium of fireproof construction.
E. Rufus Thompson. Archt.. 524 Belmont
Ave., Youngstown.

Columbus, O.—Plans being prepared by
Rlebel & Sons. CIoHimbus, tor 2 high
schools, one in the north and one in the
east side of the city: cost to be about
$500,000 each.

Corning. O.—Bids desired until .Tune 3

(readvertisement) by Bd. Educ (Geo. C.
.\llen. Clk) for erecting a school. Mar-
riott, Allen & Hall. Archts.. Columbus.

Fremont, O,.:—Bd. Educ. taking steps to
'"t contract for erecting addition to
Hayes Ave. School.

Oxford. O.—Plana being prepared by
Ixiuis G. Dlttoe. Provident Bank, Cin-
cinnati, for the proposed dormitory for
Miami University.

Ripley, O,—Bids reported desired until
May 27 by E. R. Young. Clk., Union
Township, Citizens' Natl. Bank Bldk., to
erect a library. Weber, Werner & Ad-
I'tns Archts., Mercantile Library Bldg.,
Cincinnati.

Sprlnqfieid, O.—Reported lowest bid for
erecting the centralized school in Eliza-
beth Township was submitted by A. M.
Fry. of Piqua, at $31,745.

Warren, O.—Contract awarded Apr.
28 for erecting addition to Warren (Gen-
eral Hosnital to Warren General Constr.
Co., at $35,500. C. C. and A. L. Thayer,
Archts., New Castle, Pa.

Ellettsvlfle, Ind,—Bids reported desired
until May 17 l>y D. F. Burk. School Trus.,
Richland Township, to furnish material
and erect a 2-story grade and high
school. Including heating system. John-
son * .Miller. Archts., 21 N. Walnut St.,
Brazil.

Seymour, Ind.—Bids reported desired
until May 11 by Albert Johnson. Citv
Clk.. to erect a stor-ge building and
warehouse.

Detroit, Mich,—Bids desired until May
13 by the Library Comn. (D. B. Duffleld,
Pres.) for structural steel work for
superstructure of new main library
building. Cass Gilbert. Archt., 11 E. 24th
St., New York City.

Chicago, III,—The citizens of Cook County
will vote in June on issuing $3,600,000
bonds—$2,500,000 of which will he used
for a new lall and criminal court build-
ing, $1,000,000 for county hosnital and
$100,000 for completion of the county
building;.

Conyers, Oa.-Contract for erecting Mf;"* n' hv nlwHt * °^*.^'' "desired until
the sohofil awarded to Little & Phillipi. ?i?*^-J" i7,"*'J^,'" „*= Emerson. Archts.,
of Cordele, at $28,477. ^ fH^.T^- ^"^i" •^'- V'SP't' *" e'e^t a 2-

story and basement high- school. Prob-
Arcadia, Fla.-Blds reported desired "*''" ™''* SO.OOO-

until May 25 bv County Bd. Public In- Peoria. III.—Bids desired until Mav 12structlon Aread a. for erecting a brick by Bd. School Inspectors, (Anna Rvnear-whool at Sebrlng. and also one at son, Se^y.,) to furnish material and erectNocatee: bids on concrete will also b- an addition to Irving School Olendaleconsidered. Chas P. NIederhauser and Ave. and Hancock St. John
p^"^"<"^'«

Wm. L. Redditt, Arcadia, Archts. Archt., Central Natl. Bank Bldg
kUtmt marked thut oivc the namet of parties awarded contracts.

King.

Rock Island, 111, — Bd. Superv, has
adopted the plans of C. D. McLane for

the new jail; probable cost $75,000.

'Savanna, III.—Bids desired until May
17 bv Bd. Educ. Savanna, School Dist.

No. 71 (Dr. J. B. Schrerter, Secy.), to
erect a 2-story and basement school.

Ashby & Schulze. Archts., 178 W. Jack-
son Boulc, Chicago.

Urbana, Wis,—Bids reported desired
until June 1 at office of Jas. B. Dibelka,
State Archt., 130 X. 5th Ave., Chicago,
for the general, electrical, ventilating
and heating and plumbing contracts for
School of Education Ceramics and Viva-
rium buildings, Urbana.

Otjen, Wis,—Bids desired until May
14 by M. J. Hughes, Clk. School Bd., Dist.

No '

7, Town of Oak Creek, Otjen, to-

erect a grade school. Chandler & Park,
Archts., Puicine.

Milwaukee, Wis,—Bids desired until May
27 by Capt. E. P. Bertholf, Comdt. U. S.

Coast Guard, Washington, D. C. for con-
structing a coast guard station, launch-
way, and accessories at Milwaukee, adver-
tised in Engineering Record.

Bonaparte, la,—Bids reported desired
until May 14 (extension of date from May
6) by Independent School Dist. of Bona-
parte for furnishing material, erecting"

and equipping a high and grade school.

Underbill & Dean, Archts., Bryant Bldg.,

Kansas City, Mo.
Linn Grove, la.—Bids desired by H. L.

Pierce, Secy., May 20 for $48,000 school
bonds.
Magnolia, la.—Bids reported desired

until May 17 by Bd. Educ, and H. H.
Craddock, Archt., Continental Bldg.,

Omaha, Neb., to erect a 2-story and base-
ment, 61 X 82-ft. school. Probable cost.

$27,000.

Missouri Valley, la.—A $25,000 school is-

to be erected for the Roman Catholic
Church.

Muscatine, la.—School Bd. has engaged
H W. Zeidler. of Muscatine, to prepare
plans for the school to be erected on the
north side.

Roland, la.—Citizens voted recently
$50,000 bonds for erecting and equipping
a new school.

•Wilton Junction, la,—Contract award-
ed Apr. 22 for erecting school to J.

Seller & Son, Davenport, at $21,479.

Reimer & Herlin, Archts., First Natl.

Bank Bldg., Manhattan.

Independence, Kan.—Bids desired until

Mav 12 bv Bd City Comrs., to erect a
City Hall." G. H. Krienhagen, City Clk.

Lincoln, Neb.—Revised plans have been
completed for the Bessey Biological Labo-
ratories to be erected at the Univ.

Madison. S. D.—Bids desired until May
28 bv Bd. Educ. (H. H. Holdridge, Clk.)

for erecting a high school.

Havre, Mont.—John H. Devine. County
Clk. and Recorder, writes that the pro-

posed court house and jail bids to be-

opened May 24 will be 2 stones of burned
brick, and cost $125,000. Architect, F.

F. Bossnot, of Havre.

Miles City, Mont.—Citizens voted $60,000

bonds to erect the high school.

New Madrid, Mo.—Contractors wanted
to submit estimates for erection of County
courthouse and jail by Architects Clymer
& DrischleT, Wainwright Bldg., St. Louis,

before May 22.

Little Rock, Ark. — School Bd. has.

authorized bond issue of $80,000 for

school improvements which will include

the building of the U. M. Rose School.

Gainesville, Tex.—The Bd. of Control of

the Girls' State Training School to be

built at Gainesville has adopted the cot-

tage plan to be of concrete construction

and cost $50,000.

Marlln, Tex,—Bids desired until June
14 bv Jas .\. Wetmore, Acting Superv.

.-Vrcht., Washington. D. C, for construc-

tion, complete (including mech,-imcal

equipment, lighting fixtures, etc.), ot

r. S. Post Office .at Miirlin.

Lawton, Okia,—Bids desired until May
15 bv Katherine Cornish, Secy. Antwerp-
Township School Dist. No. 8, to erect a
school.

Oklahoma City, Okla.—Bids desired

June 7 bv State Capitol Comn. (Ira Mitch-

ell Secy ) for constructing the capltoC

proper and for mechanical equipment.
Lavton & Smith, Archts., 701 Majestic
Bld"g.

Sapulpa, Okla,—John W, Young. Secy.

Bd Educ , writes citizens will soon vote

on issuing $150,000 bonds for erection-

of high school,

Bremerton, Wash.—Bids desired until

Mav 29 hv H. R. Stanford, Ch. Bureau
Yards & Docks, Navy Dept., Washington,
D C, for erecting a fireproof torpedo
storehouse at Keyport, Puget Sound,
Wash.

Chico, Cal,—Bids reported desired until

Ma^• 18 bv W. F. McClure. State Kngr.

Forum Bldg., Sacramento, to erect Model
Rural School, State Normal School, Chlco,

Los Angeles, Cal,—Bids desired May IS

by Win. A. Sheldon, Secy. Bd. Educ, for

erecting an addition to Western Ave,

School, a school on 20th St.: a school on
Echo Park Ave. and Baxter St. (brick and
concrete construction!; school on f-ant.i
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Monica Boule. ; also until May 12, same
place, separate bids for high school on
Avenue 54 and Irvington PI., brick, con-
-crete and plaster construction.

Plans will be received until May 13,

same place as above for an 8 room school
and auditorium on Rowan Ave. and a 7-

room school on Santa Monica Boule.

Huntington Beach, Cal.—Bids desired
until xfiiv 15 by C. E. Lavering, Clk.

School Dist.. for erecting a grammar
.school, including heating, plumbing, etc.

John C. .Smith, Archt., Herman W. Hell-
man Bldg., Los Angeles.

Redondo Beach, Cal.—Bids desired until

May 18 bv Bd. Trus. Redondo Union High
School Dist., for erecting a high school

on Diamond St. and Elena Ave. Allison

& Allison, Archts., Los Angeles.

Rivera, Cal.—Bids desired May 17 by
Bd. Trus. Gallatin School Dist. (Mrs. L.

S, Williams, Clk., Box 116, R. F. D. Ri-

vera) for erecting a school on Downey
Road about Ihi miles north of Downey.
Allison & Allison. Archts., Hibernian
Bldg., Los Angeles.

Phoenix, Ariz.—City Comrs. considering
erecting a new city hall; cost $500,000.

Salt Lake City, Utah.—Jas. Paxton,
Clk. Bd. of Educ, Granite School Dist.,

3630 State St., writes Cannon & Fetzer,

Templeton Bldg., are preparing plans for

erecting school for which citizens recent-

ly voted $100,000 bonds.

Blackfoot, Idaho.—Bids reported de-

sired until May 17 by G. H. Holbrook,
Clk Bd. Co. Comrs., for erecting an ad-
ditional 2 stories to the County Court-
house. Probable cost $50,000.

Grand Mere, Que.—Bids desired until

Mav 19 by R. C. Desrochers, Secy. Dept.
Pub. Wks., Ottawa, Ont., lor erecting a
public building here.

Sault Ste. Marie, Ont.—Bids desired
until Mav 13 by H. F. McNaughten.
Secy. Pub. Wks. Dept., for erecting a
Jail (excepting heating, plumbing and
lighting).

Toronto, Ont.—Bids desired until May
13 by Chairman Toronto Electric Comrs.
for erectin.? a substation at Carlaw Ave.
and Gerrard St.

PRIVATE BUILDINGS.
Items Arranged Geographically

Worcester, Mass.-Central Realty Co. is

having plans prepared by Dykeman &
Murray, Boston, for a 6-story apartment
house, 100 X 100 ft., to be erected on Elm
St. at a cost of $275,000.
A. J. Booth intends erecting on Rich-

mond St. a 1-story concrete garage,
50 X 105 ft.

Batavia, N. Y.—Plans being prepared
by Neal M. Dunning, Builders' Exchange,
Buffalo, for 2 residences with garages
and 9 farm buildings of tile and stucco
to be erected near Batavia for R. E.
Chapman of the R. E. Chapman Mfg.
Co., Batavia. Cost $80,000.

-^Buffalo, N. Y.—Reported contract for

first unit of the freight and passenger sta-

tions to be erected by the Lehigh Valley
R.R. here has been awarded to Henry
Miller, Inc., of Baltimore, Md.
A 3-story tile and stucco dwelling with

garage is to be erected on Rumsey Road
and Windsor Ave. for Mrs. O. P. Letch-
worth, 605 Niagara St., at a cost of

$30,000.
Plans being prepared for a 100 x 60 ft.

concrete and terra cotta business build-
ing to be erected bv Ernest C. Colter, 444

Mutual Life Bldg., at Elmwood and
Hodge Aves.

New York, N. Y.—Plans for 12-story
brick, limestone, terra cotta and rein-
forced concrete loft building to be erected
at Madison Ave. and 29th St. are to be
prepared by .Sommerfeld & _Steckler, 31
Union Sq. Geo. Backer, Conslr. Co. and
Arnstein & Levy, owners.
Fogliasso Clement Bldg. Co., 197

Bieecker St., contemplates erecting a
7-story apartment house at 79 Washing-
ton PI.

Plans being prepared for the following:
By Neville & Bagge, 105 W. 40th St., for
a 5-storv apartment house at Plimpton
Ave. and 170th St. for R. A. Winter &
Son, cost $50,000: by C. B. Myers, 1 Union
Sq., for a 5-story apart;"ent house to be
erected at E. 182d St. and Prospect Ave.
for Nivard Realty Co.: cost $50,000.
Plans filed for the following buildings:

Two 5-.')tory brick tenements at 189th St.
and St. Nicholas Ave. for S. B. Bldg.
Corp.. cost $90,000, .Jacob M. Felson.
Archt., 1133 Bway.: 5-story brick tene-
ment at 211th St. and Vermllyea Ave. for
Lorris Solomon, cost $50,000, Gronenberg
& Leuchtag. Archts., 303 5th Ave.: «-story
brick apartment house at Ft. Washing-
ton Ave. and 169th St. for County Eng.
Co.. cost $70,000, C. Steinmetz. Archt..
2333 Loring PI.; three 5-8tory brick apart-
ment houses at Haven Ave. and 178th .St.

for Ncvah Constr. Co..- cost $195,000.
Goldner & Goldberg, Archts.. 391 K. 149th
St.: 12-.storv fireproof club house at 132
E. 45th St. for y. W. C. A. of New York,
600 Lexington Ave., cost $240,000, Parish
& Schroeder. Archts., 12 W. 31»t St.;
10-Btorv fireproof Y. W. C. A. building at
T^exington Ave. and 5.3d St., cost $340,000,
Donn Barber, Archt.. 101 Park Ave.:
."i-story fireproof Home for Aged Folks at
230 K. 10th St. for Home of the Rons and
Daughters of Israel, cost $40,000, Louis A.

Sheinart, Archt., 194 Bowery; 12-story
fireproof store and factory at 29 W. 39th
St. for Wallack Constr. Co., cost $300,000,
Schwartz & Gross and B. N. Marcus,
Archts., 347 5th Ave.; 12-story fireproof
store, storage and loft building at 229 W.
28th St. for John J. Radley, cost $300,000,
Wm. JVI. Farrar, Archt., 1269 Bway.; 12-
story brick store and loft building at 38
E. 30th St. for 40 East 30th St. Co., cost
$275,000, Randolph H. Almiroty, Archt.,
220 5th Ave.; 8-story fireproof store and
loft building at 264 W. 19th St. for Reh-
cansie Realty Co., cost $100,000, H. Has-
brouck, Archt., 245 W; 18th St.; 12-3tory
fireproof loft building at 31st St. and 5th
Ave. for Strathcona Constr. Co., cost
$350,000, G. & E. Blum, Archts., 505 5th
Ave.; 6-story brick garage and warehouse
at Kingsbridge Ave. and 236th St. lor
Ames Transfer Co.. cost $75,000, John G.
Kleinheus, Archt., 1839 E. 12th St.,
Brooklyn; 5-story brick tenements at Ryer
Ave. and Field PI. for 173d St. Improv.
Co., cost $75,000, Kreymborg Architec-
tural Co.. Archts., 1029 E. 163d St.;
5-story brick tenement at Bway. and
236th St. for Augustus Van Cortlandt,
cost $60,000, Cross & Cross, Archts., 100
E. 47th St-: two 5-story brick tenements
at Concourse and 183d St.. also three
5-story brick tenements at Rver Ave. and
183d St.. for County Estates, Inc., total
cost $250,000, Moore & Landsiedel,
Archts.. 3d Ave. and 14Sth St.; three
5-story brick tenements at Arthur Ave
and 180th St. for J. W. R. Realtv Co.,
cost $150,000, Tremont Architectural Co.,
.Arch_ts., 401 Tremont Ave.: two 5-story
brick tenements at 163d St. and Prospect
Ave. for Williams Bldg. Corp., cost $115,-
000, Gronenberg & Leuchtag. Archts., 303
5th Ave.; 5-story brick tenement at Mt.
Hope PI. and 176th St. for K. & R.
Constr. Co., cost $140,000. Gronenberg &
Leuchtag, Archts., 303 5th Ave.

Rochester, N. Y.—^Plans being prepared
by Hutchinson & Cutler, Cutler Bldg.. for
a 7-story and basement 35x75 ft. steel
brick and terra cotta studio building to
be erected at Elm and Chestnut Sts.. by
P. L. Greeno, 112 Cutler Bldg. Cost
$60,000.

drContract awarded to E. R. Fenno.
Syracuse, for erecting a 5-storv and
basement warehouse on Canal St. for
Brewster Gordon & Co., 47 North Water
St.: cost $130,000. Foster & Gade, of
Rochester, Archts.

Utica, N. Y.—Bids reported desired until
May 15 by T. P. Barnett Co., Archts.,
Central Natl. Bank Bldg., St. Louis,
Mo., tor erecting a 4-story, 127 x 192 ft.
addition to the Martin Hotel, Utica.
Probable cost $200,000.

Dickson City, Pa.—Ballinger & Perrot,
Philadelphia, selected by St. Thomas
Apostle R. C. Church to prepare plans
for the $25,000 church.

Duquesne, Pa.—Plans for brick First
English Evangelical Lutheran Church, to
be erected at 4th St. and Kennedy Ave.,
are to be prepared by O. M. Topp, Pitts-
burgh; cost $25,000.

^EIIzabethtown,Pa.—Contract for erect-
ing the Berks County Memorial Building
at the Masonic Home here awarded to
ii.'J^'" ^- Spatz, of Wernersvllle: cost
$25,000.

•Freeport. Pa.—Contract for erecting
3-story building for Odd Fellows Home
awarded to John Meyers, of Freeport.

*-Lewisburg, Pa.—Contract awarded to
H. J. Stannert an<J Albert Boyer, of
Northumberland for erecting the United
Evangelical Church and Parsonage at an
approximate cost of $30,000.

Pittsburgh, Pa.—Plans prepared by
Rutan & Russell, Magee Bldg., for thi
Diamond Country Market Co. for a 3-story
building to have cold storage facilities on
^rt^floor, and to be erected at 4th Ave.
and Wood St.
Plans have been completed by Janssen
,^°''?tt' Century Bldg.. for a stone

^™ brick residence to be erected on
Woodland Road and Wilkins Ave.,
Squirrel Hill, for Edw. Pitcairn, at a
cost of about $40,000.

Tacony (P. o. Philadelphia), Pa.—
Plans being prepared bv Heacock & Ho-
kanson, Bailey Bldg.. Philadelphia, for a
Sunday school building for the Tacony
Methodist Church. Hegerman and Long-
shore Sts.; cost $25,000.

• Baltimore, Md.—Contract for erecting
theater on North Ave. and Charles St. for
Northern Amusement Co. awarded to J.
Henry Miller. Inc., of Baltimore; cost
about $120,000. Oliver B. Wight, Archt.,
Munsey Bldg.
Plans reported prepared by Otto G.

Simonson. Baltimore, for a $1,000,000
hotel which Southern Hotel Co. contem-
plates erecting an Light and German Sts.

Delmar, Del.—Methodists said to be
planning erecting a church costing $27,000.

•Savannah, Ga.—Contract for erecting
the 5-story bank building for American
Bank & Trust Co. at Bay and Drayton
.sts. awarded to E. W. MInter & Co., of
.New York. Archts., E. W. Young, of
.Savannah, and Alfred C. Cossom, of New
York.

-•Memphis, Tenn.—Contract awarded to
Kauchery, Hodges & Co.. Memphis, for
erecting a 3-story, fireproof, reinforced
concrete building on Madison Ave. and
Southern Ry. for N. O. Nelson Co. G. M.
Shaw & Co., Archts.. Tennessee Trust
Bldg.

Cincinnati, O.—Walnut Hills Lodge,
F. & A. M., said to be contemplating
erecting a lodge building costing $40,000.

Cleveland, O.—Plans being prepared by
F. W. Walsh, Lennox Bldg., for a 2-story
stone parochial school to be erected at
Superior Ave. and E. 43d St. for the
Church of the Immaculate Conception;
cost $50,000. Rev. Geo. G. Murphy, Pas-
tor.
Plans being prepared by Theo. Conner,

Park Bldg., for a 3-story commercial
building to be erected for the Clifton
Furniture Co., 9802 Madison Ave., at 76th
St. and Lake Road; cost $50,000.
-•Contract awarded bv W. S. Ferguson

Co.. 1900 Euclid Bldg., Consulting Engrs.,
to Walther Eng. & Constr. Co. for exca-
vating and concrete work on the Ohio
Buick Bldg., 1903 E. 19th St.: cost
$110,000.

Wooster, O.—Bids reported desired until
May 13 by Henry & Murphy Archts.,
Doyle Bldg.. Akron, and F. & A. M. (W.
D. Foss, Chmn. Bldg. Com., 356 N. Market
St.. Wooster), to erect a 2-story and base-
ment, 60 X 80 ft. Masonic Temple. Prob-
able cost $30,000.

Chicago, III.—The Methodist Book Con-
cern at a meeting in San Francisco, Cal..
voted to erect a 6-storv building in Chi-
cas-o: cost not to exceed $275,000.
Chicago Athletic Assoc. (Francis S.

Peabody, Pres.) reported to have had
plans prepared by Marshall & Fox, of
Chicago, for an 18-story club house
which the association proposes erecting
on the site of present club house on
Michigan Ave., taking in the corner at
Madison St.
•R. Trimble, of Pittsburgh, Pa., Ch.

Ener. Maintenance of Way. of Pennsyl-
vania Lines. West of Pittsburgh, North
West System, writes, with regard to new
freight house to be built at Chicago, that
contract for foundations of this building
was let May 3 to Blome-Sinek Co., City
Hall Souare Bldg., Chicago. He further
states that bids will be called for shortly
from the Pittsbureh offlce for erecting
superstructure of the building.

Lincoln. III.—The Odd Fellows are con-
sidering erecting a $40,000 temple.

Stanley. Wis.—Bids desired until May
15 by Citizens State Bank for erecting a
2-story hank building. F. H. Ellerbe,
Archt.. 692 Endicott Bldg., St. Paul, Minn.
Viola, Wis.—Bids reported desired until

Mav 25 by State Bank of Viola, to erect
a 2-story brick and stone ofllce building.
Parkinson & Dockendorf. Archts., La
Crosse, Wis.

•Vinton, la.—Contract for erecting the
Methodist Church awarded to Theo.
Stark & Co., Cedar Rapids, at $45,800.

Duluth, Minn.—Bids reported desired
until Mav 15 bv F. G. German, Archt .

to erect a 4-story, 160x240 ft. warehouse
for the Terminal Realty Co. Probable
cost $250,000.

Elgin. Minn.—Bids desired until May
17 by Hoffman & Mosse, Archts., Roches-
ter. Minn., for erecting a bank building
for Farmers & Merchants State Bank.

Plalnvlew, Minn.—Bids desired until
Mav 17 by Geo. H. Dickman, Secy. Bldg.
Com., for erectinc a brick and stone
church for Evangelical German Lutheran
Church. Hoffman & Mosse, Archts.,
Rochester, Minn.

Renville, Minn.—Bids desired May 14
^v C. L. Grover. Archt., Zumbrota.
Minn., for erecting a 2-storv commercial
club building, brick, 40 x 90 ft.

St. Paul. Minn.—Plans filed for a
5-storv addition to the Emporium Bldg.
at Roberts and 7th Sts., to cost $150,000.

Site at Cedar St. and Central Ave. has
been decided upon for the Minnesota
State Historical Soci.etv building which
is to cost $500,000.

Manhattan. Kan.—Bids reported desired
until May 10 by H. B. Winter, Archt..
Manhattan, to erect an edifice. 82 x 10()

ft. for the Presbyterian Church (E. H.
Pavis, Chmn.).

Livingston, Mont.—The Elks are con-
.«idering the erection of a 3-storv $60,000
lodge building on 2d and Lewis Sts.

Missoula, Mont.—Bids reported desired
until May 10 by Ole Bakke Archt., Mis-
soula and Presbyterian Church, to erect
an ertiflc. 2-story. 60 x 105 ft. Probable
cost $40,000.

Hot Springs, Ark.—Plans being pre-
pared by Mann & Stern, of Little Rock,
for a 10-story annex, which it is proposed
erectiner to the Arlington Hotel: cost
about $200,000.

•Little Rock, Ark.—Contract awarded
to Wm. Peterson for erecting the 2-story
building on 4th and Louisiana Sts. for the
Mutual Real Estate Co. at a cost of
$60,000. Mann & Stern, Archts., Little
Rock.

Galveston, Tex.—Knights of Pythias
propose erecting a 3-story lodge building
on Winni<? St.

Plalnvlew. Co[p.—Reported national Or-
der of Cowboy Rangers has been incor-
porated and will ereO^ a club house here
costing about $50,000.

Seattle. Wash.—Reported Metropolitan
Bldg. Co.. White Bldg.. contemnlates
erecting an office building costing $200,000.

Spokane, Wash.—Plans completed by
W. P. Fuller & Co. for their proposed
4-story reinforced concrete warehouse, to
cost $100,000.

Portland, Ore.—Plans being prepared by
Root & Kerr, of Portland, for a 3-story,
100 X 100 ft., brick and heavy mill con-
structed building to be erected at Irving
and 15th Sts., to cost $30,000.
•Plans filed for a 6-story reinforced

concrete warehouse to be erected at E.
28th and Multnomah Sts. for the Doern-
becher Mfg. Co. at a cost of $50,000. Ja-
cobberger & Smith, Contractors.

•Fresno, Cal.—Contract lor erecting
the reinforced concrete fireproof garage
for the J. C. Pheian Garage awarded to
Trewliitt & Shields, at $41,000.

Belleville, Ont.—Bids reported desired
until May 20 by Dept. Pub. Wks., Ottawa,
to construct a freight shed, baggage and
waiting rooms here.

NEW INDllSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Worcester, Mass.—Stafford Iron Wks.
Co. intends erecting a foundry on Stafford
St.

Hartford, Conn.—A 5-story factory cost-
ing $75,000, also an offlce building are to
be erected by the Hartford Screw
Machine Co.

' Buffalo, N. Y.—Permits issued to East-
ern Grain Mill & Elevator Corp. to erect
a reinforced concrete and steel grain
elevator and mill on Buffalo River and
Lake Shore R.R. and Buffalo Creek Ter-
minal R.R., to cost $226,700.
Cutler Desk Co. will erect a 1-story

steel and brick 50 x 110 ft addition to
their factory on Churchill St. and New
York Central R.R.
Plans completed by C. J. Handel, 314

Seneca St., for a 2-story addition, 50 x 78
ft., to the carriage and wagon works at
Myrtle and Chicago Sts.

Rochester, N. Y.—Reported a fireproof
factory to be occupied by the Brownyard
Fireproof Door & Window Co.. 367 Mill
St., is to be erected in the 21st Ward on
N. T. Central R.R., near Wlnton Road.
Camden, N. J.—The Taubel Co., of Riv-

erside, N. J., and Frankford, Pa., re-
ported to have secured a site at 8th and
Spruce Sts. on which it is proposed
erecting a hosiery mill.

•Newark, N. J.—Contract for erecting
blacksmith and machine shop at Meadow
Shops, near Newark, for Pennsylvania
R.R. awarded to Chas. Gilpin, Philadel-
phia. Building to be of steel and wood.
150 x 250 ft.

Norrlstown, Pa.—Ballard Knitting Co
(H. T. Ballard. Mgr. and Pres.) reported
to have had plans prepared for a plant
which it is proposed erecting at Noble
and Washington Sts. to consist of a
5-story, 125 x 60 ft. building and a 2-story,
50 x 100 ft. building adjoining. Additional
machinery will be purchased.

Philadelphia, Pa.—Plans being prepared
by M. H. Dickinson, Weightman Bldg.,
for a 4-story reinforced concrete factory
to be erected at 25th and Locust Sts. for
A. H. and F. H. Lippincott, Inc.. to be
110 X 140 ft., and cost about $100,000.

Hagerstown, Md-.-Plans being prepared
by Peuckert & Wunder, 310 Chestnut St.
Philadelphia, Pa., for a 1 and 2 story
brick, steel and concrete factory to be
erected for the Pangborn Corporation to
contain a 10-ton crane, and have modern
equipment. Estimated cost $50,000.

Huntington, W. Va.—Paul Hardy, R. P.
Aleshire and others, of Huntington, re-
ported to have formed the Huntington
Alloy Co. for the purpose of erecting a
plant for the manufacture of alloys of
different metals, reducing ores, manufac-
ture of refractory material and construc-
tion of furnaces.

Birmingham, Ala.—Reported Armour &
Co., of Chicago, 111., propose erecting a
packing plant in North Birmingham cost-
ing about $500,000.

Decatur, Ala.—Reported the Lynnville
Mill & Elevator Co. recently destroyed by
fire is to be rebuilt; probable cost $75,000.

Columbia, Tenn.—W. J. & J. FVank
Rushton. of Birmingham, reported inter-
ested in the company which intends
erecting a 30-ton duplicate ice plant here.
Cost about $50,000.

Cleveland, O.—Reported Van Dorn Iron
Wks. Co. intends erecting a shop on E.
79lh St. and Nickel Plate R.R. to be
100 X 200 ft.

•Yorkville, O.—Contract for erecting an
addition to the plant of the Wheeling
Steel & Iron Co., costing $25,000, awarded
to Ft. Pitt Bridge Co., Pittsburgh.

Milwaukee, Wis.—Reported. Ford Auto-
mobile Co., of Detroit Mich., intends
erecting a plant here to be 7 stories and
cost $500,000.

Battendorf, la.—Zimmerman Steel Co..
of Lone Tree, la., has had plans prepared
for a $225,000 plant to be erected here.

Davenport, la.—Crescent Macaroni &
Cracker Co. intends erecting a $300,000
plant here. Claussen & Krause, Archts.,
Central Ofllce Bldg.

ifltemt marked thus give the names of parties awarded contracts.
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Muaeatlna, la.—Marohaats BUvator Co.,
IM Chamber of Or»««—IT». ItlaavapoUs.
MtauL. It is rvpettad to enniM»fln« the
•Taction of a cnUn alsTator to Um aaat
pan ol thto dty.

T«K.—Morris * CO.. M* & La
Sala St.. Chioaco. IIL. reported to hav«
WCTirsd a alia at N. Lamar ai>d Cochran
Sta., oa whiek to erect a packtnc plant
coi«W m.«M.
Spakana. WaaH.—Cartas Packlnc Co.

(TiMa. CarateDs. Prea.) raportad cun-
tamplataa tmprorcmeots at a cost of
|4MM which wtU Include a (ertUlser
pteM for handUns of refuse from packlnc
plaat

MISCELLANEOUS.
Sf aim '•HydrmMe CaajtrMtiea *ni Rivtr

Imtttnimt rntt."

litmt Anamtii Gi»tnitkinUy
UgMIno Fixtures. New York, N. v.—

BMs desired until June I by Jaa. A. Wet-
more. Actinc Superv. .\rcht. Washlnston,
D. C. for fumishinc and Installing new
IlKhtlnc lUturaa In V. 8. Sub-treasury,
New York, advertised in Ensineerlng
Record.
Fences for Water Board—Naw York,

N. Y.—FoUowlnc are approximate totals

et * lowcat bids opened May 4 by Ltd.

Water Supply. Municipal Bld«.. New
Tork, for extract 141. fumtshinK and
arwUiM aboot U mllea of wire fence.

wMh eaocreta posu and abort lencths of

uwiilita and wood auard raila. etc, at

(I ihnltan raaarrolr. In towns of Olive.

Marblatown and Hurley. L'Uter County:
Z. Bote*. Klncston. $U.«0: Abner Harper,
Nawburcb. I41.47*: M. P. Moran. Brook-
bn. t4I,«U. and Ward * Tully, Brooklyn,

Taat Pllaa. Etc, Rldoefleld Park N. J —
Bids iImIiiiiI until May la by Bd. Village

Oooua. tor escav. teatpita and driving

tast Ditea, advertised In Engineerins
RacordLM. D. Starker. ViUace Ok.

«FloaUng Cranaa—Norfolk. Va.—Con-
tract reported awarded by Navy Dept.
Apr !* on bids opened at Washington.
D C. Feb. n, for a l&O-ton floating re-

Totvuis craoe for delivery at the navy
raxd. Norfolk, to Weltman-Seaver-Mor-
aaa Cot. »• Church St.. New York, at

Soot IIHIM
eama. Concrata Mixers, Etc. Memphis.

Tsnn.—Bids desired unlU May 21 by MaJ.
E. M. Markham. Corpa Engr.. U 8 A..

Mtaslssippl River Comn. 1st and 2d Dlsts..

Memphis, for fumiahins and delivering
booms hoisting engines concrete mixers,
etc. advertiaed In Bnvlnaertng Record.

^^Camant^-Loulsvllla, Ky,—Contract for

famlahlng American Portland cement for

dam 4S, Ohio Blvar (bids opened Apr. 19),

IMS been awarded to the COsrooa Port-
tond Cement Co.. Louisville, at fSS.080.

Flualilng Machlnaa—Massllllon, O.—
Thla dty will purchase 2 fitishing ma-
chloea. Addreas H. N. Elsasa, DIr. Pub.
Sanrlce.

MunMpal Bonda—Taylor, Tex.—OU-
asna voted to Issue tlOO.OOO bonds for

nuldpal Improvements, and bids for

bonds desired by A. V. Hyde, City Clk..

until May 10.

*tnsulstlon In Storsge BIdg.—Seattle,
Waali.—Contract awarded by Port of

Seattle Comn.. Central BIdg.. Apr. 28. for

Inaulatlon In Fruit Storage BIdg.. to Har-
rtngtoo-Petera Co., Oriental Bldg., Seat-
tle, at |1M,0W. using cork Insulation.

•haot Iron or Steel. Etc.—Panama.—
B»B "Water."

Jun.

Proposals
Far Propessis Advertised see Psgea

M, C7, M and M.

WATERWORKS.
Bids %• Eng.
SSit Record.

MaT IL Well. Nevada. la May t

Mar II. Syatero-. Orion. Mk*.^.. May I

May 11. Pump. Unit. Otuwa, Ont. Apr. 24

May 1». Pipe. Panama May I

May 14. Sniam. Walterboro, 8. C. Apr. 24

May 14. Water Wka., Ravenswood.
W. Va May 8

May 14. Water Wks. Material.
Boawell. Okla. May «

May 14. Pipe, Chicago. Ill May |
May 14. Pipe. Lorton. Va May «

May It. Pumping Station, Bine-
harolon. N. T Apr. I
Adv. May I, «. . „ ^.

May 18. System at Naval Radio
ftta.. San Diego. Cal.... Apr. 17

May IS. Water Wk«. Material,"
Plant City. FTa...... May 8

May 15. C. I. Pipe, Philadelphia,
Pa. "I' *

May 15. Pump Mach., Transcona,
Man . .^.May 8

May 17. Road at Reservoir, Hart-
ford. Conn May 1

Adv. May 1. 8.

May 17. Iroprov. to Water Works.
Bfuffton. O May 1

Adv. May 1.

May 17. Reservoir. Salem. Mass.. May 8

Adv. May 8. „ .^
May 17. Add. to System, South

Stillwater. Minn /-May 8

May 17. Filtration Plant, Brock-
viUe, Ont May I

Bj^ See Eng.
(.)g„ Record.

May 17. Tanka and Towers. Pet-
ersburg, Va JJay |

May 17. Pumps. Orlllla Ont. . . . . May 8

May 18. Mains. Rocky River, O. .
May 1

May 18. Improv.. Paris. lU May 1

.May IS. M a 1 n s. E t c. Belionl.
Miss. May 8

Mav 20. Mpe, Etc., I'unaraa May »

May 21. Pipe Drains for Filtra-

tion Plant, Cleveland, O. May »

Mav 24. System. Colo, la May 8

\d\. May 8.

May 24. Water Wks.. Ceresco.
.Neb May 8

May ». C-l. Pipe. PliUadelphla.
Pa May l

Adv. May 1, 8.

May 25, Water Wks. Plant, Ons-
low. la May 8

Mav 2S. Improvements, Albion,
>; Y May 8

Adv. .May 8.

5. Improvements to Water
Wks.. Plant City, Fla..May !>

Adv. .May 8.

SEWERAGE AND SEWAGE
DISPOSAL.

May 10. Bridgeport, Conn Apr. 24

Adv. Apr. 24.

May 11. Newark, N. J Apr. 24

May 11. Cincinnati. O May 1

Mav 11. Toronto, Ont May »

Mav 11. Palisades Park, N. J -May 8

May 11. Glencoe, 111 May 8

May 12. Lamon, Colo May 1

May 12. Brooklyn, .\'. Y May 1

.May 12. West Chester, Pa May 1

Adv. .May 1, 8.

Mav 12. Slloam Springs, Ark May 1

May 12. Washington, D. C May 1

Adv. May 1.

.Mav 12. Vallev Kails, Kan May 8

.\lay 14. Walterboro, S. C Apr. 21

May 14. Huntington, N. Y Apr. 24

Adv. Apr. 24.

May 14. Milwaukee. Wis May 1

Adv. .May 1, 8.

Mav 14. Kavenswoods, W. Va May 8

.May H. ChliaKo. Ill .May 8

May 16. San Diego, Cal Apr. 17

.May 15. Olean. N. Y May 1

May 15. South Bend, Ind May 1

Adv. .May 1, 8.

May 15. South Bend, Ind May 8

May 15. Transcona, Man May 8

May 15. Stratford, Ont May S

May 18. Toledo. O .May 8

May 18. Hartley, la May 8
May IS. Fitchburg, Mass .May 8

May 21. Oconomowoc. Wis May 8

May 24. Ebensburg, Pa May 8
Adv. May 8.

May 24. Greenwich, Conn May 8
Adv. .May 8.

May 25. Wllkesbarre, Pa Apr, 17
Adv. Apr. 17, May 1.

May 25. Easton, Md May 1

Adv. May 1.

May 25. Klttman, O May 8
(2 Prop.) Adv. May 8.

Jun. 9. Struthers, O May 8

BRIDGES.
May 11. Forest City. la Apr. 24

Adv. Apr. 24, May 1.

May 11. Washington, Pa Apr. 24
May 11. Forney, Tex. May 1

May 11. Beatrice. Neb May 8
.May 11. Marysvllle, Kan May 8
May 11. Illinois May 8
.May 11. Leavenworth, Kan May 8
May II. Wascolt, Wis .May 8
May 12. Illinois May 8
.May 12. York. Pa May 8
May 14. Kaston, Pa '. May 1

May 14. Indiana Apr. 24
May 14. I'last Chicago, Ind May 8
May 14. Heading, Pa .May 8
May 14. Illinois May 8
May l!). Illinois .May 8
May 17. Converse, Ind May 8
aiay 17. East Gary, Ind .May 8
May 1». Lisbon, N. D .May 8
May 20. Manhattan, Kan .May 8
.May 20. Nebraska City, Neb'. May 8
May 21. Rome, Ga May 1

May 21. .N'orth Platte, Neb May 1
.May 21 . Wayne, Neb .May 8
May 21. Reading, Pa May g
May 21. Michigan May 8
May 22. I>e Roy, N. Y May 8

Adv, May 8.

PAVING AND ROADS.
May 11. Albany, N. Y Apr. 24

Adv. Apr. 24, to .May 8.
May 11. Washington, Pa Apr. ' 24
May IL Frederick, Hd Apr. 24
May 11. Anderson, S. C May l

Adv. May 1, 8.
May 11. Linden, Ala May 1
May 11. Concrete, Wash May 1
May 11. Cambridge. Md May 1
May 11. Forney, Tex May 1May 11. Elyria. O .msJ iMay 11. Elizabeth. N. J May 8May II. Omaha. Neb .May gMay 11. Evansvllle, Ind May 8May 11. rayrla. O May 8May II. Kansas City, Mo May 8May 11. Massachusetts ... Mav 8May II. .Mt. Carmel, 111 'Mav 8May 12. Forei-t f.lty, la May 1May 12. Moline. III.'' ....; mIv 8May 12. Canastota. .N. Y.. " Mav »

Adv. .May 8, '

' '

' *
'

May 12. Canton, O May 8May 12. New Haven. Conn..! Mav IIMay 13. Biicyrus. o Miv X
Adv. May 8.

'^'^ *

May 18. Brooklyn. V. Y... . Mnv 8
May 13. Towson. Md Mav 8May 13. Jersey City, N. J ...../.: ",ay g

^Itrmt markii thu, give the nam,, of partiei awarded

Ri.is See Eng.

Cllie. ^°'\
May 13. Hichniond. Ind May 8

May 14. Toledo, O. Apr. 17

May 14. Cincinnati. O. Apr. -!4

May 14. Pittsburgh. Pa., May 8

May 14. Bluefleld. W. Va May 8

May 14. Troy, .N. Y May 8

May 14. OsweKO. N. Y May 8

Adv. May 8. ,, „
.May 14. Ohio May 8

Mav 14. Indianapolis, Ind May »

May 15. Newton, Kan Apr. 10

May 15. Baton Bouge, La May l

May 15. Betteiton, Md May S

Adv. May 8. „ .

May 15. Oconomowoc, Wis May »

May 15. Newpon. Wash .May 8

May 17. Colfax, Wash Apr. 17

May 17. Kinsman, O Apr. 24

May 1". HarUora. Conn May 1

Adv. .May 1, S. .
,

May 17. Franklin, La May 1

May 17. Seattle, Wash May 1

.May 17. Center Ciiy, Minn May 8

May 17. Franklin, La May 8

May 17. Danville. Ill May 8

Adv. May 8.

May 1". Westfleld, N. .7 May 8

Mav 17. Walla Walla, Wash May 8

May 17. Los .Anpreles, Cal May 8

.Mav 17. Kaiama. uash May 8

May 18. Columbus, O May 1

.May 18. Albany, N. Y May 1

.4dv. May 1, 8.

May 18. Charleston. S. C May 1

Adv. May 1, S.

May 18. Toledo, o May 8

May 18. Columbus, O May 8

May 18. Storm Lake. la May 8

May 19. Bexley, O May 8

May 19. Maine May 8

Adv. May 8.

May 19. Baltimoie, Md May 8

May 20. Mansfield. O May 1

May 20. Tacoma, Wash May 8

May 20. Illinois May 8

May 21. Washington. D. C May 1

Adv. May 1. (2 Prop.)
May 21. .Albany. N. Y.. May 1

Adv. Mav 1, 8.

May 21. Spokane. Wash '..May 8

May 22. Huntsville, Ala May 8
May 22. Lake Geneva, Wis May 8
May 24. Washington May 8
May 24. Seattle, Wasli May 8
May 24. Everett, Wasli May 8
May 24. California ; May 8

May 25. Tuscaloosa. Ala May 8
May 28. Hackensack, N. J May 1

May 31. Selma. Ala May 8

Jun. 7. Ellensburg, Wash May 8
Jun, 3. Grlnnell, la Apr. IV
Jun. 7. Hazlehurst, Miss May 1
Jun. 9. Struthers, O May 8

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

May 10. Revetment and Dike,
Kansas City, Mo Apr. 10
(Two prop.)
Adv. Apr. 10 to May 1.

May 12. Irrigation, Saco, Mont.., Apr. 10
Adv. Apr. 10.

May 12. Needle Valve Outlets,
Phoenix, Ariz Apr. 24

May 12. Levee Work. Clarksdale,
Miss May 1

May 13. Dredging, .Atlantic City,
N. J May 1
Adv, May 1.

May 14, Ditch, Dyersburg, Tenn. Apr. 24
May 14. Stone for Revetment

Wk., Vicksburg, Miss.. May 8
Adv. May 8.

May 15. Dredging, Estherwood, la. May 1
May 16. Boat Landings, Etc.,

Kingston, N. Y May 1
May 17. Drainage, Donna, Tex... May 1May 18. Wharf, Dunkirk, N. Y... May 1May 18. Lock Gates for Dams,

Wheeling, W. Va May 1
Adv. May 1, 8.

May 18. Dredging and Seawall,
Ellis Island, N. Y May 8
2 Props. Adv. May 8.

May 19. Breakwater, Detroit,
Mich Apr. 17
Adv. April 17, 24, May 8.May 19. Hull for Dredge, Louis-
vine. Ky Apr. 24
^''v- ^vr. 24 to May 8.

May 19. Irrigation Wk., Payson
City, Utah Apr 24May 19. Steel Pile Bulkhead, Etc.,
Cleveland. O Mav 8May 20. Breakwater, Marble-
head, O. Apr, 24
Adv, Apr. 24 and May 1.May 20. Crib Work, Detroit, Mich. Apr 17

.„ ^^^*'- "^P'- 1^' • May 8,May 20. Dike, Kansas Cliy, Mo. . Apr 24
(2 Prop.)

»„ Adv. Apr. 24, to May 8.May 22. Ditch, Dansville, III Mav 8May 24, Dike Kansas City, Mo.. Apr 24
(2 Prop.)

'

»,
,-*^v- -^P""- 24, to May 8.May 24, Lock, Detroit, Mich Apr 17

., „„ ,-*^'- *'"• !''• 24.
May 26. Levee Wk., Memphis

Te"n. May 1
Adv. May 1, 8.

May 28. Dredge, New York, N Y. May 1
Adv. Mav 1, 8.

Jun, 1. Drainage Ditches, Bar-
tow, Fla May 1
Adv. May 1, g.

'

Jun. 2. Water Turbines, Etc
Wheeling, W. Va'. May 8
Adv. May 8.

Jun. 4. Mitering Guard Gates,
I.«ul8vllle, Ky May S
Adv. May g.

Jun. 15. Excav. for Earth and
Rock. TJetroit, Mich.... May 8
Adv, May 8.

Bids See Eng,
Close. Record.

PUBLIC BUILDINGS AND
SCHOOLS.

May 11. Corpus Christi, Tex Apr. 17

May 11. Newark, N. J May 1

May 11. Milwaukee, Wis May 1

May 11. Lebanon, Pa May »
May 11. Seymour, Ind May 8
May 11. Highland Park, Ky May 8

May 11. Pittsburgh, Pa May 8

May 12. Bryan, Tex Apr. 10

May 12, Homestead, Pa Apr. 24

May 12. Independence, Kan May 8

May 12. Ashtabula^ O May 8

MaiV 12. Peoria. Ill May 8
May 13. Park City, Utah Apr. 10
May 13. Hudson, Pa May 8

May 13. Toronto, Ont May 8

May 13. New York, N. Y May 8

May 13. Sault Ste. Marie, Ont May 8

May 13. Detroit. Mich May 8

May 13. Los Angeles, Cal May 8

May 14. New Haven, Conn Apr. 10
May 14. Aberdeen, S. D Apr. 17
May 14. Eau Gallic. Fla Apr. 24
May 14. Ellensburg, Wash May ]

May 14. Bonaparte, la May 8
May 14. Otjen, Wis May 8

May 14. Swarthmore. Pa May 8
May 15. San Antonio, Tex Apr. 24
May 15. Memphis, Tenn May 8

May 15. Lawton, Okla May 8

May 15. Columbiana, O May 8
May 15. Huntington Beach, Cal... May 8

May 17. Concord, N. H Apr. 10
Adv, Apr. 10, 17.

May 17. Toledo, O Apr. 24
May 17. Sioux Falls, S. D Apr. 24
May 17. Albany. X. Y May 1
May 17. Lancaster, O May 1

May 17. Savanna, 111 May 8
May 17. Magnolia, la May 8

May 17. Elletsville, Ind May 8

May 17. Blackfoot. Idaho May g
May 17. Jacksonville. Fla May 8
May 17. Rivera, Cal May 8
May 18. Laurel, Miss Apr. 17
May 18. Etna. O May 1
May 18. Columbus, O May 1

May 18. Chico. Cal May 8
May 18. Grand Mere, Que May 8
May 18. Los .\ngeles. Cal May 8

May 18. Redondo Beach, Cal Mav 8
May 19. Springfield, O May 1

May 20. Pendleton, Ore May 1

May 21. Pittsburgh, Pa Apr. 24
Adv. Apr. 24. to May 8.

May 21. Westerville, O May 1

May 22. New Madrid. Mo May 8
May 24. Independence, la May 1

May 24. Front Royal. Va May 1

Adv. May 1, 8.

May 24. Havre, Mont May 1

May 24. Atlanta. Ga May 8
May 24. Paterson, N. J May 8
May 25. Calgary. .\lta May 1

May 25, Lakewood, O May 1

May 25. Redwood Falls, Minn May 1

May 25. Arcadia, Fla May 8
May 25. Irwin. Pa ' May 8
May 26. La Salle, 111 Apr. 24
May 26. Ft. Hancock, X. J May 1

Adv. Jlav 1. 8.

May 27. Milwaukee, Wis May 8
Adv. May 8.

May 27. South Bethlehem, Pa May 8
May 27. Ripley, O May 8
May 27. Ashville, O May 8
May 28. Ft. Terry, N. Y May 1

Adv. Mav 1, 8.

May 28. Madison, S. D May 8
May 29. Bremerton, Wash May 8
Jun. 1. Harrisburg, Pa Mar. 13
Jun. 1. Urbana, III May 8
Jun. 1. Cleveland, O May 8
Jun. 2. Longview. Tex Mav 1

Jun. 3. Chlllicothe. Mo Apr. 24
Jun. 3. Corning, O May S

Jun. 7. Oklahoma City. Okla May 8
Jun. 8. Reading. Pa Mav 8
Jun. 14. Marlin, Tex May 8
Jun. 14. Tampa, Fla Mav 8

Adv. May 8.

Greenville. S. C May 1

Adv. May 1.

PRIVATE BUILDINGS.
May 12. Wilkinsburg, Pa May 1

May 13. Wooster, O May g
May 14. Renville, Minn May 8
May 15. Lindatrom. Minn May 1

May 15. Duluth, Minn May 8
May 15. .Stanley. Wis May 8
May 17. PlainvieW. Minn Mav 8
May 17. Elgin, Minn Mav 8
May 20. Belleville. Ont Mav 8
May 25. Viola, Wis May 8

MISCELLANEOUS,
Street Cleaning. Cincin-
nati. O May 1
Scows, Louisville. Ky... Apr. 17
Adv. Apr. 17. to May 8.

Rock Tunnel, Wilkes-
Barre. Pa May 1

Adv. May 1.

El. Ry., Sec. 2, Route 49,
Brooklyn. N. Y Mav 1
Adv. Mav 1, 8.

Excav. Test Pita and
Driving Piles. Ridge-
fleld Park, N. J Mav t
Adv. May S.

Booms. Concrete Mixers.
Etc., Memphis. Tenn... Mav g
Adv. May 8

Lighters, Savannah, Ga.. May 1
Adv. Mav 1, 8.

Stone and Cement, Wil-
mington. N. C Mav 1

Adv. Mav 1, S,

Steel Towers. Point Isa-
bel. Tex May 1

Lighting Fixtures in Pub.
Bldg.. .\-ew York. N. Y. May g
M\\-. May 8.

May 12.

May J'3.

May 15.

May Ig.

May 18.

May 21.

May 26.

May 26.

May 29.

Jun, 3,

contracts.
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New Construction Activities
Unfilled orders of the United States Steel

Corporation decreased 93,505 tons, or more
> than 2 per cent, during April, and shipments

decreased slightly at the same time. The
rate of shipments for the first week in May
has increased, due to increased specifications

against orders, and a still greater falling off

in unfilled orders by June 1 is quite possible.

This, however, is having no effect on prices,

and a slight advance has even been made by

the tube mills. Structural orders received

during the first ten days of May have totaled

35,000 tons—much heavier than the April

rate.

Prices in the Chicago lumber market are

holding firm, and a short strike of mill opera-

tives has been terminated by the signing of a

three-year contract. The local Chicago de-

mand for timber for building and structural

purposes is still light, owing to the strike in

the building trades. Factories and car shops

are placing large orders in that district. It

is said that a new mill in Washington with a

capacity of 400,000 ft. b. m. per day will be

put in operation June 1.

According to a concern engaged in produc-

ing electric power throughout the Central,

Northern and Western States, both bank de-

posits and power consumption are on the in-

crease in this section, and a very good agri-

cultural season is promised in addition.

Buildings

Among the building contracts awarded last

week were one for erecting a $500,000 factory

for the Baldwin Locomotive Works at Eddy-
stone, Pa. The low bid on a high school build-

ing at Worcester, Mass., was $199,985. That on

a similar building at Trenton, N. J., was $216,-

000. A hospital building has been contracted

for at Hamilton, Ont., at $99,500, and a similar

building at Norwalk, Cal., wi!'. cost $114,800.

A $100,000 contract for erecting a college

building at Northfield, Minn., has been award-
ed, and a $170,000 high school building has
been contracted for at Grand Forks, N. D.

The low bid for erecting a court house at

Walla Walla, Wash., was $137,000. Bids are

asked on a municipal court building to be built

at Detroit. A $300,000 bank building will be

let to-day at Evansville, Ind. New bids are

desired on an educational building in Toronto,

for which $100,000 has been appropriated.

Money to purchase a site for a $200,000

armory has been appropriated in Philadelphia.

A $400,000 bond issue for erecting a school
building has been appropriated in Buffalo.
Plans are being prepared for a $260,000 club
building in Chicago. Plans are being pre-
pared for a 16-story building in New York
City to cost $750,000. Plans have been filed

for two 12-story buildings in the same city,

one of which will cost $400,000 and the other
$500,000. The School Board of Indianapolis
will soon ask bids on library bonds in the sum
of $500,000.

Bridges and Rocds

Bids have been opened on bridge work to-

taling $60,000 at Dayton, Ohio. A small
bridge contract was awarded at Northampton,
Mass., and another at Canton, N. Y. Bids
are asked on a highway drawbridge of some
size at Lake Charles, La. A $200,000 bridge
across the Arkansas River is under considera-
tion at Tulsa, Okla. A $400,000 bridge over
the Monongahela River is contemplated at
Fairmont, W. Va.

Bids on more than $1,230,000 worth of road
work were opened May 5 by the New York
State Highway Commissioners. Further State
contracts were awarded in both Massachusetts
and Illinois. A $117,000 contract was awarded
at Sparkville, Miss., and the low bid for road
work in Alexandria, La., opened May 3, was
$83,600. A $75,000 highway contract was
awarded at Akron, Ohio. A contract is about
to be let for concrete paving to cost $150,000
at Detroit. Bids will be opened June 1 on
further State highway work at Albany, N. Y.
Bids are desired until May 18 for further
State highway work by Massachusetts. Bids
are desired for 112,000 sq. yd. of concrete pav-
ing in Milwaukee. The State highway com-
missioner of Washington will let contracts for

15 miles of work on June 1. Bids are desired

at St. Lamberts, Que., for paving work to cost

$227,000. The letting of 174 miles of road
near Danville, 111., advertised in the May 8
issue of the Engineering Record, has been held
up by a suit brought against the county. Pav-
ing and road work to be completed this year
in and around Portland, Ore., will cost $1,250,-

000. Paving ordinances voted at Seattle call

for work which will cost $330,000. The Cali-

fornia State Assembly has passed a bill pro-
viding for the issue of $12,000,000 in road
bonds. A bill providing for a Massachusetts
highway bond issue of $2,500,000 has been
signed by the Governor. Dayton, Tenn., has

sold road bonds totaling $250,000, and Kauff-

man, Texas, desires bids on an issue amounting
to $450,000.

Waterworks and Sewers

It is reported that the recommendations of

Allen Hazen for improving the water supply
of St. Paul at the cost of $1,500,000 have
been adopted by the water board. The reser-

voir at Fostoria, Ohio, has been contracted

for at $51,000. The city council of Ottawa,
Ont., has adopted plans for a $400,000 pipe

line. Bids are desired for further construc-

tion on the Nepaug Reservoir at Hartford,

Conn. Bids are desired' at Caruthersville,

Mo., for laying 3 miles of cast-iron pipe. The
loan ordinance passed in Philadelphia and
signed by the Mayor provides for $4,325,000

to be spent in municipal construction, of

which $1,000,000 is for sewers, and $500,000

for improving the waterworks. A waterworks
tunnel contract has been awarded in Milwau-
kee. . Dayton, Ohio, will issue waterworks
bonds in the sum of $135,000. Baltimore has
awarded a $92,000 sewer contract, and a
$64,000 contract has been awarded at Read-
ing, Pa. The low bid on a section of the

Passaic sewer, opened in Newark, May 11,

was $61,740. Two sewer contracts awarded
at Bridgeport, Conn., total $75,000. Bids are

desired for a sewage-disposal works at Down-
ingtown, Pa., and for a sewerage system at

Kenosha, Wis. It is reported that Macon,
Ga., has sold sewer bonds in the sum of

$200,000.

Miscellaneous

It is reported that a $3,000,000 industrial

plant has been contracted for at Youngs-
town, Ohio. Steel doors for cotton warehouses
under construction at New Orleans have been

contracted for at $86,000. A $350,000 addi-

tion to the steam plant of the city of Seattle

has been recommended. The low bid on fur-

nishing stone for jetty construction to the

United States Government at Lone Tree,

Wash., was $310,000. Application has been
made at Seattle for a franchise to construct

a $15,000,000 tunnel. The Jamaica Bay im-

provement of the Brooklyn waterfront has
been approved by the Sinking Fund Commis-
sion. The city has already appropriated

$10,000,000 and the Federal Government $850,-

000 for the necessary construction work, which
will now be pushed to completion.

WATERWORKS.
Items Arranged Geographically

Newton, Mass.—Lowest bid opened by
Metropolitan Water and Sewerage Bd.,
Boston, May 10, for laying c. 1. water
pipe in Newton, submitted by Chas. A.
Kelly, Somerville. at following bid: 6370
lin. ft. 60-in. c. i. pipe. $3.75: 90 lin. ft.

12 and 16-in. pipe for blow offs, $1.50; 220
cu yds, rock excav. above grade, $5; 6

cu. yds. rock excav. below grade, $5; 30
cu. yds- earth excav. below grade, $1; 8

chambers for air valves, $60; 5 chambers
for blow offs and bypass valves, $60; 2
chambers for 36-ln. valves, $60; 110 cu.
yds. concrete masonry, $10; total, $27,175.
Next 3 lowest bids: Jas. P. Kavanagh,
Boston, $27,282; Jas. L. Pierce & Co.,
Boston, $27,527; Coleman Bros., Boston,
$27,696.

PIttsfield, Mass.—Finance Com. has
recommended an appropriation of $12,000
for a water extension near Pontoosuc
Lake.

Shrewsbury, Mass.—All bids opened by
Water Comrs, Apr. 24 for constructing
water works have been rejected, being
considered too high; appropriation avail-
able $75,000. Geo. E. Stone, Town Clk.

Hartford, Conn.—Bids desired June 2
by Bd. Water Comrs. (Fred. D. Berry,
Secy.) for constructing the east dike
Nepaug Reservoir, Contract 9, in town
of Canton, Conn., advertised in Engineer-
ing Record. Caleb Mills Saville, Ch.
Engr., Pilgard Bldg., Hartford.

ABatavIa, N. Y.—Contract awarded
May 5 for 10,000 ft. 6-ln. and 800 ft. 8-
in. Class B c. I. pipe to J. H. Bradlsh,
Batavia, at $23 per ton. S. J. Carmichael,
City Clk.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

Gllbertsvllle, N. Y.—Contract awarded
May 6 by Bd. Village Trus. (E. M. Holden,
Clk.) to Suburban Eng. Co., New York, at
$17,787. Other bldd"rs: Chas. R. Lewis,
L'tica, $19,382; Saml. Bonn, Syracuse,
$19,474: Young & Hyde, Inc.. New York,
$20,237; John J. Fitzpatrick & Sons,
Plattsburg, $20,315. Chas. E. Perry, Con-
sulting Engr., 102 Hudson Ave., Albany.

North Gates, N. Y.—Contracts award-
ed Apr. 27 by Water Comrs., North Gates
Water Dist. (R. B. Wilson, Chmn. 815
German Insurance Bid., Rochester), for
constructing system of water works, from
plans of H C. KIttredge, 815 German In-
surance Bldg.. Rochester, as follows:
Furnishing Cast Iron Pipe & Specials to
U. S. Cast Iron Pipe & Fdry. Co.; Valves
to Chapman Valve Co.; Hydrants to Lud-
low Valve Co.; and laying pipe, valves
and hydrants to Comillo Molinari, 453
North St. Rochester, N. Y.

Atlantic Highlands, N. J.—Bids desired
until May 25 by W. T. Franklin. Boro.
Clk., for installation of 1% miles 4 to
8 In. c. I. water mains, advertised in
Engineering Record.

Perth Amboy, N. J.—Peter Kroeger,
Clk, Bd. Water Comrs., writes that con-
tract for 12,000,000-gal. pumping engine
has been awarded to Allis-Chalmers Co.,
Milwaukee. Wis., at $32,205.

Wlldwood, N. J.—Citizens voted May 4

to purchase plant and holdings of Wild-
wood Water Co., at $554,000 for the plant
and $26,000 for installation of a new fire

main on Park Boule. and additional fire

hydrants throughout city.

Erie, Pa.—Contract awarded by Water
Works Comrs. for 2 40 ft. extension to the
high service standplpe to the Pittsburgh
Des Moines Steel Co., Pittsburgh. Work
undftl' supervision of Chester & Fleming,
Pittsburgh.

Gallltzin, Pa.—D. W. DiUman, of Al-
toona, preparing plans for proposed
water works, to cost $60,000.

MIffllnburg, Pa.—It Is proposed to con-
struct a 5,000,000-gal. reinforced concrete
reservoir. Alex Potter, Consulting Engr.,
New York.

Mt. Gretna, Pa.—Contract for con-
struction of a 150,000 gal. reservoir on
State rifle range reservation, reported
awarded to Emanuel Keener of Cole-
brook.

Philadelphia. Pa.—Mayor Blankenburg
has signed the $4,325,000 loan ordinance
as passed by Select and Common Coun-
cils to include the following: $500,000 for
main sewers; $500,000 for Intercepting
sewers along Frankford Creek; $300,000
for branch sewers; $400,000 for bridges;
$425,000 for grade crossing removals;
$400,000 for grading streets; $20,000 for
paving intersections; $100,000 for improv-
ing county roads; $500,000 for Improving
waterworks; also for recreations centers
and county prisons.

^Polk, Pa.—Contract awarded by the
State Institution for the new motor-
driven electric pump for the water supply
to the Alberger Pump Co., New York;
work is under supervision of Chester &
Fleming, Engrs., Pittsburgh.

RIdgway, Pa.—^Bids desired June 1 by
G. F. Grelner, Secy. Town Council for
constructing an addition to the present
filter plant, including in general a sedi-
mentation basin, clear water basin with
2 superimposed filter units, and a filter
building, advertised in Engineering
Record. F. W. Ward, Boro Engr., Rra. 10,
Masonic Temple, Ridgway.

Somerset, Pa.—Bids desired by Co.
Comrs. May 20 for constructing a reser-
voir, dam and pipe line to supply and
furnish water to the County Home Farm,
2 miles east of Somerset. Separate bids
will be received for the construction of
the reservoir, dam and pipe line, and for
the pipe line, the county to furnish the
pipe. L. M. Phillips, Co. Clk.

ifllem.1 marked thus give the names of parties awarded contractt.
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FraJf lek. Mtf.—Bida imtni lUy » by
Bd. AMirna— for ninlahli« Mid tayli«U In. c. L pip*, apaetel raitlnf. valvM.
•te^ a4««rtfied In Fntfimrlgg BMOrd.«. H. BoTilmin. Rnsr.. 4M Walnut St..

• - ^-^
Pa.: G«o. .\. Burck. Water

-DiulOK April tb* foUowlns
matm aivpbr pcralb wot« lamed by the
SUiylaad Bute Department of Health
<RatK. B. Mane. Ch. Sncr.. i( W. sa»»-

St.. Raltlmof^:
land Pnrk Water On..

<P. O. Battlmc
~

of mpply.
an WkU

Wiuer CbT,' Sbonsboro—De-
it of additkooal aouroe of supply.
N«« liarket—Pennlt for Installa-oa of water works.

C1mat«ir<nwii—New source of water aH»-
traad proper steraKe facintiaa.
wastemport—PuriScattaw pi mmm^ aad

roper storase fadlltlan
ParryvUle Water COb—Oaaaaiwetiaw of

>«iiata>luii worka.

BA of Water
at tSCOM to install
la certain renewal

laatoa. Dak^
•nlmate aaat

IHlalaa. Va.—<lwlract Itaa been award

-

•d to B. !•. BloTlna. Bristol. Tenn., for•B. It b9dtaMMa*.a rese i rolr. Cost
ifcout W«.m. VBl Beamer. City Clk.

SaNabury, N. C—City Clerk writes
tkat probably late in the fall the water

win be ^tended to river, about <

Lmktlmna, Fla^—Bondu In the sum of
fUMM reported aold. to be used for ex-
WBMon to water works and electric light
- at.

Lake Worth, Fla.—Council considering
laaUon of itaalna |T:;,i>00 bonds for In-

aeiaatric lighting plant and

Fla.—Caty Council reported to
feava aonged Twombly & Henney. 65
ttbtrtr St.. New York, to take charge of
MUlnmiilin WQrk of proposed Improve-
aants to maaicipal lighting plant and
watarworka aiatcm. cost about t*5,000.

Obartia, I m Qaaation of constructing
water works ap4 alactric light (lant being

D. StockweO. Ilayor.

navlaad, -I^BIda deaired until MayM bjr A. B. Callow, Comr. Purchases and
flopaUea, for S steam-drlTen centrifugal
feed inimps tor Dirision Ave. Pumping
Station; also a c^tllever runway for
Crib No. B. Dept. Water.

mtmw^mm, O.—Bonds in the sum of 1135,-
M* are about to be issued for further ex-
tcodlag water aystem.

ATootarta, O.—Contract awarded by Bd.
Pnb. Can lee, for construction of a 7S,-
0>,IW< aal raatrrolr of earth embank

-

asent. lU^tM-ea. yda., Uned with riprap
•r concrete. MM* sq. yda- to J. H. Jonea.
or rootaria. at abovt fHURS (bids opeoed
Apr. t»i. — ~City Engr.

Mich. CbatraeU awarded
ting water worlu as

Steel Constr. Co.. Pltts-
n.WN-gaL tank; Lult-
Baglne Co., Hochester.
motor; Bpplng-Carpen-
Fltlsburgh, Pa., steam

'cs Sons * Co.. Jack-
contract of fumisblng

O. A. FIsUowo. Vil-
Smlth * Bonlay. of

An-. 27 for
Mlowa: Memphis
feorsh. Pa., for
weilder Pnmptng
N. T^ pomp and
Mr Pump Co..
pomp; T. C.
son, Mich.,
and laying
lags Clk.
Toledo. O.

Area, IIL—Bids deolred until 8 p. m.
Mop 17 by Bd. L«cal Improv. for con-
' " water worka advertised In En-
jrtgnrtwi Baeord. T. _F. Swan. Village

riUc.
-. W. H. Studer. of Liberty-

Aurora, IH.—Bids desired untU May 2S
by Bd. PubL Wka, for drilUng a well
approximateiir aW ft. deep, oaaed with
li-tn. o. d. pips below the tost shale
(aboat SM It.), and finish at the bottom
aritb a 12- In. liole.

Barwyn, ill.—Bids deaired untU May M
by Bi. Local Improv. (Oscar N. LMdahl,
Seey.), for eonstractlng water supply
pipes In Lombard Ave. and otbsr streets.
Artbor R. WeWe. Engr., 3* 8. LaSaHe St..
Chicago.

AJollet, III.—Contract reported award-
ed for constructtng city reservoir to
f^Dley Constr. Co. of Chicago, III., at
(M,Me.

Appleton, Wis.—Bids reported desired
May 24 by E. L. Williams. City Clk.. for
tTt.MO water works Improvemaat bonds.

Bloominototl, Wis. Bids
U by Villaa* CovneU for
water worluL laelodiac dIalrflmtieB pipp'
system, •O.MV gaJo. reinforced concrete
tower and tiak. brick pump house and
suction well. paaspM* plant, deep well.
L. P. Wolir. (Sooanlting Engr., St7 Paul,
Minn.

-A-Mllwaukee, Wis.—Fred O. Simmons.
Comr. Pub. wks., writes c.>n tract has
been awarded for constructing shore
tunnel' and -*"**'- of Llnnwood Ave. In-
take to O'Brien A Jackson Constr. Co.,
22 La Salle St., Chicago, at Ml.HO per lin.

ft. (bids opened Apr. 1»).

Cresco, la.—Bids desired until June 1

by M. J. McArthur. City Clk., for con-
structing a 100.000-gal. steel tank on a
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»0-lt. steel tower, building concrete Hull, Que.-Citlzen8 voted May 3 to 1|-
|^yi

%"i,22-'"; »|j,f'».\'^; '^on'-rjl-
foandatton. and taking down an old •"• »"6.<'»» Vrn''rnvlm«mf incTudine ?n- lewer, $5: 250 lln. ft. 3-ft. 3-in., 35; 720
standplpe. H. H. Howe. Engr.. Cresco. te^s^ons^and '-P-vementa.^includmg^ln^

^ ^^_^„ _ ^^^^^ ^1 ""s/lin'tt %'^i:
'^Morning Sun, la.—Contract awarded at power house.

reinforced concrete'seWer, $11; 56 man-
May 3 for constructing water works to Ottawa, Ont.—City Council has adopted holes, ea. $50; 60 lin. ft. 12-in. pipe for
Public Service Constr Co., of Omaha, ^ plans prepared by J. B. McRae for con- basin connections, $1; 517 spurs on sew-
Neb.. at $13,370. Engineers Harper &

gtructlng overland Intake pipe to Lemieux ers, ea. $1: 5 chambers, ea. $200; 135 M ft.

Miles, Grand Ave. Temple. Kansas City, jgi^nd, to cost $413,035, to include lifting timber for bracing and sheet piling, $20;
•^'o- crane, $50,000; heating equipment for jj ^^ y<jg concrete, $8; 500 lbs. steel, i

St Paul Minn—Allen Hasen. of New pumphouse, $5,000; pumps, motors ana
cts.; 7896 lln. ft. 6-in. pipe tor house con-

York "a rei^rt submUt^ to Water Sther equipment for Lemieux Island, ^,„„ ^^ains, 50 cts.; total $43,819.

Board Slav 3 on the suDolv and future $5S,500; transformers and electrical equip- ^ ^ 3 lowest bids: Angelo Paino,

^'^•o?'? ty •wa"eJ l.vlte'S,^rlS>mme'ndI ment for inland, $22,800- sub-station ^nd g^oo^lyn, $44,964; Jos. I. Slgretto & Co.,

ments to cost $1,591 000, Including poller house at Uland, $10 000, transmis^ Woodhaven, $48,355; CTancy & Nuhn
awing: A storage reserk-olr on sion line to Lemieux Isla"°„F°™_J;ril^te Contr. Co.. Long Island City, $48,600.

Rice Creek, 14.73 bllUon gals., cost $489,- dlere power station, $10,000, concrete

000: JAjMSiMO-gaL high-service reservoir, bridge to Lemieux Island, $,i5.uuo, pipe
jLyonkers, N. Y.—Contract awarded

It piiiiil. to erect at McCarron's lake line to Bronson Ave., etc. j^j^y 3 j,y Bd. of Contract and Supply for

OllraUuL plant, 35,000,000 gals, dally constructing a sewer In Nepperhan Ave.,
eWK, eaa* $475,000; a pure water cov- --.»,cr.A/»c Awn CPWAGE at $8,775.
nail lift. 39,000.000 gala, capacity. SEWERAGE AND SEWAUt

vast ISO.OOO; an aerator, pump and connec- DISPOSAL. Downlngtown, Pa.—Bids desired until
tkms. cost |SS,tW: a covered low-service „*i,;,v.;k June 7 by Borough Council (Chas. McFad-
reeervolr at |26,«»t addition to pumping Hems Arranged (,eograpiiiaiiiy ^^^ Secy.), for furnishing material and
station and IB.MNM-gal. high-service

rt„air<.rt Mav 18 by constructing a sewage disposal works
pump and two ttWWD-gal low-service „ Boston, Mas8.--Bids desired May i^uy

portions of sewerage system, about
pumps, cost $7«,90l, ai.4 a system of piping Patk. A'Hearn, .\cting '-:^"1''-^."'>.J:^°;: 7 miles 8 to 18 in., advertised in Engi-
from low-servlce lift pumps to the low- for pipe, sewers and drains in Mexro

j Record. Herbert W. Hatton, Con-
serrioe reservoir, cost $10.ihiO. polltan Terrace and Private Lan?- .\y«=.^ suiting Engr Wilmington, Del.
Local press rei^orts state that the Water Roxbury; Perthshire Road and Lothian suiting Jingr., vviimmBion, ^e

Bd. has voted to carry out the recom- Road, Brighton; and In larK ana i-iay-
Montrose, Pa,—Bids for sewage disposal

mendatlons of Allen Hazen, of New York, bourne Sts.. Dorchester. plant and sewers at Montrose will be re-
and Immediate steps will be- taken to Im- '

_ .^ ^ . . ,, ,,,„__„ citv celved by Borough Clerk about June 10;
prove the quality of the etftr water sup- •Bridgeport, Conn.—A. 11. ierry, ^iij

estimated cost, $9,000. V. H. Shaw, Con-
ply, pending establishment of n filtration Engr., writes contract was at^^jaeOJ"^*. suiting Engr., Lancaster.
Dbint 10 for constructing Seaview Ave. sewei

to B D. Pierce. Jr., Co., Bridgeport, at Philadelphia, Pa.—See "Water Works."
Watklns, Minn.—C. H. West of St. the following bid: 1300 ft 24-in. tile, $2.97; „., ^ . . ., ., ^

Cloud, reported to have been engaged to 1150 ft. 22-ln., $2.59: 1550 ft. 20-ln., $<i.O'. •Baltimore, Md.—Contract awarded by
advise city on the construction of mtmlcl- 220 ft. manholes, $4; 103 Y branches, $2; Bd. of Awards Apr. 28 for laying lateral

pal water works and electric light plant. 1 connection with old sewerj $7; 350 cu. gewers on North Ave. in vicinity of Mary-
yds rock, $4- 20 cu. yds. soft foundation, land Ave. and the falls, to Frank Carozza.

Sterling, Neb.—Grant & Fulton, of Lin- $2: 10 cu. yds. extra concrete, $7.50; 23 at $92,239.
coin, engaged to prepare plans for water tons c.-l. pipe, $60; 200 lln. ft. piling, $1.60;

Maryland —Durine Anril the followins
works, to cost about $17,000. Wm. HUch- 120 ft. deep cut connections, 20 cts ; \ ^J^"^!,%"%.^'^ll"^^.i^^^^^
cock. City Clk.

?.r'"ri'iiltS/",«^s"'toar$18Voo'"Nexi De^ of l^laUh' (Robf. R "Morse's! S*
Syke^oo, N. D.-Plans being prepaaed J '''lowesf Sfds Burns ci r mdgeport Engr., 16 W. Saratoga St.. Baltimore):

by C. H. Green. 150 Stevens &n., Spo: Jon «9 Pierce Mfg Co Bri'liiport $21,- Mt. Washington—Extension of sewer
kane. Wash., for proposed water works: na'.TnhnO Weston YonkefS $23 710. system—private enterprise.
cost about $14,000. Chas. L. Smith, CTtty

»". John O. Weston, yonKers, »,:j,iiu.
Baltimore City — Sewage treatment

Clk. New Haven, Conn.—Bids desired May works at water filtration plant.

»,.. c n_r.i..,^„, „„,..i .!< cAo 17 by F. L. Ford, City Engr.. for con- Buckeystown—Sewage disposal plant at
Irene, ». u.—L-itizens voted 71,1,60V gtructlng sewers and appurtenances in Buckingham Industrial School.

bonds for the construction of water portions of Munson St. and Winthrop Roland Park—Extension of sewer sys-
Sloux Falls, S. D.—Citizens have voted Ave. and in Dover St. tem.

, „ . ,
10 issue $140,000 bonds for extension to , j Cambridge—Extension of sewer system.
water works, from plans of Daubny H Westford, Conn.—The Houe? has passed Crisfleld—Storm sewer extension.
Maury, of Chicago, III Bids for bonds to the bill authorizing construction of sewers Crisfleld—Sewer construction.
t>e received June 7. Walter C. Leyse, and a disposal plant. ; ; Frostburg—Extension of sewerage sys-
Clty Aud. Avon, N, Y,—Bids desir<*I until May

"^^Baltimore County — Construction of
Crow Agency, Mont.—Bids desired May 24 by Bd Sewer Comrs for constructing system and treatment works at

2S by J. B. Houston. Depot Q. M. U. a A., about 7000-ft. sewer with manholes and Arlington and Govans.
Washington, D. C, for Installing a water flush tanks, advertised In Engineering Montgomery County—Construction of
system at the Custer Battlefield National Record. Wm. H. Clark, Village Clk. sewer system and treatment works for

»V^'\TBnSi^uin^c^ri^°"'-
''^''"-

Brooklyn, N. Y.-Bids desired until May Little Falls Brook drainage area.

^,H.r.owton, Mont.-Bonds in the sum of 'h* '^^Ta%'"^rl%llJ:\'S ^Zr'^'ct'Z^: .Durham N^ C^BMs desired unti^ M«^
$15,000 reported sold, to be used for watec pjete superstructures of sewage pumping "nsU-u^tirig^e^? outfall consisting of

WL M . . r.
oli^rsJSr's a'^n^d k^f^^'L^r^"^ aX^^»T9?5 ^^'^in'^l.a 6O0! ft.

Wllljoux. Mont.—Town Clerk writes v, together with all sanitary outlet sew- l''"'"- sewer.

&nt'"f.S'h*:^'r''w\^erw^rlSTreo^ '^.Ir^^nT s"e^T,l l7^i!nitJ^oVelZ ^,*ro'TVs?r'^-^o7^r'co''^^^n^rft-r

Carutheravllle, Mo.—Blda desired June ."^'"''''ti "^'^t?™'"'-. ''".?„ ?SX "' ^""therly Bonds 'in the siim of $300,000 reported
2 by W. D. Byrd. Mayor, for extensions therefrom. Security $20,000. go,^_ ^^ (,g „gg^ f„f new sewers, street
and improvements to the water works: Ciiinaa. LI N. Y The Sewer Bureau paving and improvements to Macon hos-
alao nme Ume and Placefor constructing of Queens Boro.. at Long Island City, is Pital.

l^nZV^J!S!''¥^,^^T*^co." eX. IVruc^^'l 8twer''°;r^Pom'A''ve"Vom Tlsi
Clearwater, Fla.-It Is reported that the

.syndicate Trust Bldg., St. Louis. ^ St to *jSnctJ^n Ave." estimated c^t ^^^^' ^^^'^"^ '« '" ^^ extended.

Rockport. Mo.—It is proposed to Improve "f-^** ,
, ^ ^,^ , . „, ^ ^ .

•Birmingham, Ala.—Contract awarded
the water works at a cost of $12,000, to Loap Island City, L, I,, N. Y,—Lowest May 4 to American Cast Iron Pipe Co.,

Include 180 ft of 8-ln c. I pipe and ''''1 opened May 5, by President of Queens Birmingham, for construction of sanitary
13.500 ft. 4-ln. 7000 Iba. speefailB. 25 4-ln Boro. lor constructing sewers In Canal sewers in North Birmingham, at $10,700;

hydranu, 12 4-ln. valves and boxes I ""'• Shaw Aves.. Syosset. Yarmouth and work includes 1500 lln. ft. 16-in. c.-l. pipe.

6x8 deep well pump. 1 15 H. P motor other streets submitted by H. J. Mullen 17,000 lln. ft. 8-in. clay pipe, 34 manholes,
brick- btiflding with foundations. W B <'ont». Co. at following bid: 1339 lln. ft. 240 lin. ft. 4-ln. risers, with manholes,
Rollins * Co., Engrs. 439 Midland Bldg., 12-tn. vltr. salt-glazed pipe sewer. $1.25; rock and waterproofed Joints. Julian
Kanaas City, Mo. 717 lln. ft. 18-in., $1.75; 18 lln. ft. 20-in., Kendrick, City Engr.

•Paragould, Ark.—H. W. Donaldson,
Secy, Water Improv. DIst. No. 2, writes •Bridgeport, Conn.—Alfred H. Terry, City Engr., writes following are unit
contract has been awarded for water prices of 4 lowest bids opened May 10 for constructing Housatonlc Ave. Sewer: (a)
works to Reodecker & Connor, of Kanaas B. D. Pierce, Jr., Co., Bridgeport, $56,88* (awarded contract): (b) Dwyer & Mannlx,
City, Mo.; com $28,000. Engineer. W. B. 'New Haven. $75,805; O'Nell Bros.; Hartford. $75,840: (d) Toole & Sunderlin, Bridge-
Rollins, of Kansas City, Mo. port, $77,140

^ '(a) (b) (c) (d)
Orumrlght, Okla.—Citlaena reported to 1,620 ft. 48-ln. concrete sewer $10.18 $16.95 $13.00 $13.85

have voted bonds lor the enlargement of 1,880 ft. 15-ln. concrete sewer 9.80 9.55 12.00 13.15
the water works. 200 ft. 42-ln. concrete sewer 8.64 9.00 14.00 13.15

Lehigh, Okla.-Clty CouncH has en- 55 U' ??',"•
{il^ !!"!"." It? \m Inn loogaged the Benham Eng. Co., Oklahoma.

, «l? JJ" Jr ""
I ,'^ ^Z^rS lln 9?? Inl 925City, to prepare plans and speclflcallons ^•*|° "• '2- n. t e sewers 2.60 2.75 6.00 9.25

for water works extensions for which f2 fj' J?" ""
I * ^^''^^

? 2? i^ JSS Jnn
$40,000 has been voted. 40 ft. 24-ln. tile sewers 3.00 3.60 2.00 25.00

375 ft. manholes 4.00 3.50 4.00 4.50
Preacott, Wash.—Bids reported de-

•

Special manhole and dlvertor, ea 8.00 75.00 200.00 100.00
sired until May 24 by J. C. McSherrr Service connection opening.. 48-ln 1.00 .75 .01 1.00
for Improving the local water system, to Connection openings, 45-ln 100 .75 .01 1.00
Include 4200 ft. 6-ln. m<>tal pipe, 6200 ft. Connection openings, 42-in 100 .75 .01 1.00
4-ln. nttlngs, etc. Y branches on 12-ln. laterals '.! ".. 1.00 2.00 1.00 .75

iLB«tti« u/«.h_A H cv4_«..i, ^1... 25 cu. yds. rock excav 7.00 4.50 8.00 5.00

Kn« ha. «Kd7H V ('•L^i f?^ • i?^ «»" «"• y's- so" foundation 1.75 2.00 2.00 2.00

56 aioSLrtStlon ta^o^fl^l ?LiJ?^^' ' •'^ «^"- ^^s- reinforced concrete . 12.00 15.00 15.00 20.00
Z^-f'^'iPl^i!?" '° Sr.h- n-i .^tViSt: »» <="• yds. concrete ... 7.50 8.00 9.00 10.00

Sfn. * ""'^ 10 cu. yds. brick masonry 20.00 16.00 20.00 22.00""
1 M ft. sheathing left In place 30.00 32.00 33.00 35.00

Ttaamaa. Wtaai^-aitr Conncil sal* to *'^ *• ''• yellow pine timber 68.00 100.00 60.00 80.00
b* comttmtBmttmg^mmmtamu of placing 1 1.7a tons 36-ln. cast-iron pipe 60.00 165.00 90.00 100.00
the city's iiil lw iTl nliWaMap system on ^* ^"^ 30-ln. cast-Iron pipe 60.00 165.00 100.00 90.00
meter basis; estimated uoea 1200 000 '» '°"s 20-ln. cast-iron pipe 40 00 165.00 40.00 40.00

11,370 ft, piles 35 .50 .30 .35
Corvallls, Ore.—G. N. MBki^- wrke •>** "• 8-'"- deep cut connections 20 50 .15 .20

Bldg.. Seattle. Wash., reporte*to bevre- 7,.500 cu. yds. dredging .30 .30 .35 .28
paring plans for headworks for water Catch basins, ea 40 00 60.00 60.00 45.00
svsUm, to Include inuke and scnwi 50 ft. 8-ln. tile 75 i.BO .80 1.00
cnamliers of reinforced concrete; capaeUor 1.100 ft. blue stone curb (reset) 07 .08 .60 .10
2,000,000 gals, dally. ^^ 100 ft. blue stone curb (new and set) 60 .45 1.00 1.00

_.^-i,._.. ,. , . , ,
300 ft. concrete curb 70 50 .75 1.00Portland, Ore^It Is reported that bids 9M.8q. yds. tar sidewalk ns U 35 60

A*wJ!^ for''iM^*V".7'V'?i,"^,^''P"'.-'-
»^s^- v'T'^<^ri?l"tdeWaik::: ::::::;:: ^ it il im loo

and'nt'^higi't'o V^Tused by Water 'Dept"!""
^»'««-»"*>' «"'^"«"' '»• ^eep cut connections 1.00 1.00 1.00 1.00

A/lTHw marktd tkui give tht namti of partiet awarded contracts.
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Newark, N. J.—Following are bids opened May 11 by Passaic Valley Sewerage
Comrs., Newark (Wm. M. Brown, Ch. Engr.), lor constructing northerly portion of
Sec. 19, Acquackanonk-Garfleld-Passaic Branch Intercepting Sewer, Boro. Garfield:
(a) Harrison & Craig Co., Newark, $61,740; (b) U. S. Drainage & Irrigation Co., New
York, $76,870; (c) Culp Co., Inc., Paterson, $76,965; (d) Harrison & Hall, New York,
$77,927; (e) Cendella & Co., Passaic, $82,975; Union Bldg. & Constr. Co., Passaic,
$88,021; Oscar Daniels Co., New York, $92,322.

Unit prices of 5 lowest bidders, a, b, c, d and e:
(a) (b) (c) (d) (e)

2,600 lin. ft. earth excav. and refill., in trench, for
^ 33-in. concrete sewer $5.75 $8.06 $8.40 $11.66 $9.00

2,833 lin. ft. earth excav. and refill., in trench, for
30-in. concrete sewer 7.25 9.60 9.60 6.89 9.00

907 lin. ft. earth excav. and refill., in trench, for
27-in. concrete sewer 5.00 7.00 6.60 5.56 9.00

460 lin. ft. earth excav. and refill., in trench, for
18-in. vitr. pipe sewer with concrete rein-
forcement, etc 5.85 5.00 6.75 6.25 9.00

1,850 cu. yds. concrete masonry, in trench 8.50 8.50 7.75 9.00 9.60
200 cu. yds. brick masonry, in manholes, and ap-

purtenant work 15.00 20.00 20.00 15.12 20.00
100 cu. yds. rock excav., rn trench 3.t)0 5.00 5.00 5.00 2.00

^Reading, Pa.—Following are bids opened Apr. 20 for constructing storm sewers
on W. Elm and Elm Sts. (Edmund B. Ulrich, City Engr.): (a) Heyman & Goodman
Co., $104,082; (b) Union Paving Co.. $90,986; (c) Jas. Ferry & Sons, Inc., $76,791;
(d) Cantrell Constr. Co., Philadelphia. $64,631 (awarded contract); (e) Fehr &
O'Rourke, Reading, $75,206.

(a) (b) (c) '(d) (e)
200 lin. ft. 5-ft. circular concrete sewer in open cut.. $20.00 $39.00 $32.75 $20.80 $22.20

2.300 lin. ft. 5-ft. circular concrete sewer, tunnel lining 24.00 22.10 22.35 17.28 22.20
82 lin. ft. 4x7-ft. 10-in. reinforced concrete sewer. 60.00 82.00 45.00 61.00 41.25
50 lin. ft. silt basin 43.00 48.00 40.00 90.00 27.00
20 lin. ft. 18-in. vitr. pipe sewer 6.00 2.45 3.50 3.00 2.25

300 lin. ft. 15-in. vitr. pipe sewer 4.00 2.45 3.00 2.50 1.75
100 lin. ft. 10-in. vitr. pipe sewer 3.60 1.60 2.00 1.25 1.25
24.5 lin. ft. reinforced 2 ft. 8 in. x 4 ft. to 5 ft. Junc-

tion chamber 20.00 46.50 30.00 9.00 19.50
24.5 lin. ft. reinforced 5 ft. to 6 ft. 8 in. x 7 ft. 6 in.

junction chamber 30.00 47.00 50.00 45.00 37.50
130 lin. ft. reinforced concrete manhole 160.00 68.00 6.00 10.80 27.30
20 lin. ft. concrete manhole (storm sewer) 30.00 10.00 5.00 5.00 6.00
20 lin. ft. concrete manhole (house sewer) 30.00 10.00 5.00 5.00 6.00
1 Plate "C" basin. 8 ft. radius, complete with con-

nection 120.00 100.00 100.00 120.00 125.00
4 Plate "C" basins, 6 ft. radius, complete with con-

nection 120.00 80.00 90.00 115.00 125.00
7 Plate "I" basins, 6 ft. long, complete with con-

nection 100.00 50.00 85.00 110.00 125.00
30 M ft. lumber 30.00 45.00 25.00 1.00 20.00

100 cu. yds. excav., unclassified—including backfill.. 3.00 3.50 2.50 1.00 1.50
Concrete in place, per cu. yd 25.00 16.00 8.00 6.50

*New Orleans, La.—Contracts reported
awarded by the Sewer and Water Bd. to
Hampton Reynolds. New Orleans, for ex-
tensions to pumping station No. 2. at $43,-
850. and to Chapman Valve Mfg. Co.,
Springfield, Mass., for sluice gates for sta-
tion, at about $18,000.

Cincinnati, O.—Bids desired until May
21 by Director Pub. Service (Parke S.
Johnson, Secy.) to furnish material and
construct main and lateral sewers in por-
tions of Erie and Herschel Aves.

Cleveland, O.—Bids desired until May 20
by A. R. Callow, Comr. Purchases and
Supplies, for constructing Dugway Brook
branch sewer between Dugway Brook and
Lakeview Rd.. N. E.

Mansfield, O.—Citizen,s will probably
soon vote on issuing $125,000 bonds for
enlargement of purification plant by con-
struction of Imhoff tanks and sprinklers.
Engineer, F. A. Barbour. Tremont Bldg.
Boston, Mass.

:I^Marlon, O.—Contracts for sewers re-
ported awarded as follows: North Main
St. sewer to P. Drake & Sons, $11,555;
Park, Patten and the alley sewer to Thos
Hurley, $13,396; Uncapker Ave. sewer to
Kohbarger & Hoyles, $15,021; Park St.
sewer to Hofstetter & Dawson, $6,120.

Christopher, III.—John W. Dye. Mayor,
writes that bids will be received about
July 1, for construction of sewer system
from plans of L.. T. Putman. of Benton.

Columbia, III.—See "Water Works."
Pana, III.—Contract awarded by Bd.

of Local Improv. for septic sewage tank
system to Sell & Koilar, of Pana, at
$26,692.

Wenona, III.—F. H. Ong. City Clerk,
writes bids will be received about June
15 for constructing about 5 miles of 8 to
24-in. pipe sewers, to cost about $22,000,
with septic tank to cost about $2,000.
Engineers, Melluish & Broyhill, of Bloom

-

ington.

Green Bay, Wis.—Bids reported desired
until May 18 by L. Findeisen. Chmn.
Sewer Com., for sewers on Van Buren
and Baird Sts. and Webster Ave.

Kenosha, Wis.—Bids desired May 21 by
Street Assessment Com. for constructing
a combined sewer system, advertised in
Engineering Record. B. C. Brennan,
City Engr.

Madison, Wis. — Local press reports
state that work on improvement of the
sewer system as recommended by Alvord
& Burdick, of Chicago. III., will be started
soon; cost about $91,000.

^Jewell Junction, la.—Contracts award-
ed May 3 for constructing sewers as fol-
lows: Sects. 1 and 3, to Dearborn Constr.
Co., Waterloo, at $1,467 and $9,014, and
Sect. 2, to Adams Martin Co.. Cientreville,
$3,597. M, J. Sevcrson. City Clk.

Mt. Ayr, la.—Bids reported desired until
May 17 by City Council for constructing
a sewer system; probable cost, $30,000.
E T. Archer & Co., Engrs., New England
Bldg., Kansas City. Mo.

Tripoli, la.—All bids opened May 3 by
H. W. Bropkhaus, City Clk., for furnish-
ing material and constructing sanitary

sewer, sewer outlet and sewage disposal
plant have been rejected, being consid-
ered too high. New bids will be received
May 25. Probable cost $35,000. Engi-
neers. M. Tschirgi & Sons. Cedar Rapids.

Fairmont, Minn. — Contract awarded
May 6 for constructing about 24 blocks
sewers to J. W. Turner Improv. Co., of
Des Moines, la., $13,051. H. B. Tuttle,
City Clk.

*New Ulm, Minn.—Contract awarded
May 6 for constructing sanitary and
storm water sewers to Dearborn Constr.
Co., Waterloo, la., at $19,575. F. D.
Minium, City Engr.

St. Paul, Minn.—Bids reported desired
May 17 by August Hohenstein, Purchasing
Agt., for sewers in various streets.
City Council reported to be considering

construction of Capitol Ave. sewer sys-
tem.

Caruthersvllle, Mo.—See "Water Works."
Bozeman, Mont.—Bids desired May 20

by A. M. Brandenburg, City Clk., for con-
structing storm sewers and pavements in
Special Improv. Dist. No. 85 including
approximately 1560 lin. ft. 6 to 10 in.
storm sewers. 1540 yds. excav., 10,775 sq.
yds. pavt. also for constructing concrete
curb and sidewalks in Special Improv.
Dist. No. 86, including 13,400 sq. ft. con-
crete walks. 2670 lin ft. curb, etc.

Wibaux, Mont.

—

See "Water Works."

Chehalls, Wash.—City Clerk writes a
resolution has just been introduced pro-
viding for sewers in southern section of
city.

Seattle, Wash. — Three lowest bids
opened Apr. 30 by Bd. Pub. Wks. for
construction of sewers in Leary Ave. as
follows: Benjamin, Hawkey & Gartner,
Seattle, $18,974; L. R. Ellis, Seattle. $19,-
739; Calasurde & Co., Seattle, $19,937.

Portland, Ore.—City Council has de-
cided to construct sewers in (Cumberland
Road. Cost with vitr. pipe $9,524, or ce-
ment sewer pipe $9,524.

Sacramento, Cat.—Local press reports
state bids about to be received by City
Comn. for constructing fifth unit of trunk
line sewer in the annexed district. M.
J. Desmond, City Clk.

Ogden, Utah.—Plans and specifications
approved by City Conirs, for 4000 lin. ft.

8-in. pipe sewers. Washington Jenkins,
City Engr.

Lewlston, Idaho.—Contract awarded
Apr. 26 for constructing sewer in Dist. No.
6, to Security Bridge Co., Lewiston, at
$7,853. C. F. Leiand City Clk.

St. Lamberts, Que. — E. Denkwater,
Town Engr., writes that an election will
be held May 21 to vote on constructing
trunk sewer and disposal plant, to cost
$200,000.

Toronto, Ont.—Bids desired until May
17 by Frank Barber, Township KntT.,
57 Adelaide St., Toronto, for construct-
ing sewer in Homewood Ave., Township
of York.

Esqulmalt, B. C.—Contract awarded
by Municipal Council for installing sewer
system in Sect. A, which includes Craig-
flower Dist., to Thos. E. Young, at $25,082.

BRIDGES.
Items Arranged Geographically

Enosburg Falls, Vt.—Bids desired by
Town Selectmen, about June 1, for con-
struction of reinforced concrete bridge
over Missisquoi River

trunnion bascule span, over Calcasieu
River, near L,ake Charies, advertised in
Engineering Record. F. H. Frankland,.
Bridge Engr.

Louisiana.—Bids desired by Bd. of State
Highway Comrs. (C. C. Sandoz, Secy.),

Falls. Estimated cost $13,500^ M. L._San
ders. Consulting Engr.
Junction.

Enosburg New Orleans Court Btdg., until June 7

-A-Northampton, Mass. — Bids were
opened May 4 by County Comrs., North-

for constructing steel swing bridge over
White River Bayou Lacombe. near Lacombe, St. Tam-

many Parish; to have 2 spans, each 75 ft.,

width 16 ft.; cost $7,000.

Chattanooga, Tenn.—Construction ol
ampton (Frank A. Brooks, Chmn.), for concrete viaduct over railroad tracics at
reconstructing 2 piers and repairing Harrison Ave., also for bridge over tracks
superstructure of bridge across Connecti- at Riverside Drive is contemplated by
cut River, Isetween Northampton and county and Western & Atlantic Ry., Cin-
Hadley, from plans of J. R. Worcester, 79 cinnati, New Orleans & Texas Pacific
Milk St., Boston, and contracts have been Ry. and Southern Rys. Cos.
awarded as follows: Substructure to »,„„. t „.„
Holbrook, Cabct & Rollins, Cor., Boston, •Louisville, Ky^—Contract for «m-
at $32,750; superstructure to Providence structing citys -portion of underpass
^i *^, •« \ ^ ^_ r. i.:i t> I from Hrook to Flovd on ICastern Parkwav
Steel & Iron Oo., Providence, B. I

$19,600.

Canton, N, Y.—Bids desired until May
28 at office of Town Bd., Canton (H. M.
Barber, CHk.) tor bridge work to consist
of removing superstructure of present of about $12,000.

from Brook to Floyd on Eastern Parkway
awarded by Bd. Park Comrs. Apr. 27 to
Geo. M. Eady. Louisville, at $8,292.
The LouLsville & Nashville Ry. C^o.

(W. H. Courtenay, Ch. Engr., Louisville)
will build a bsidge on main line at cost

bridge over Grasse River at Morley and Kentucky Henderson County.—Bids
furnishing and erecting superstructure of desired by County Clerk, at Henderson,
a new steel truss bridge of 2 spans of 79 „„,„ ^ay 25, for 11 bridges and 1 reln-
ft. 9 m. each, with a roadway of 18 ft. - . > > " —
width and one sidewalk 5 ft. in width,
with a concrete floor; also separate bids derson
for removing superstructure of present
bridge over Granis Brook on Canton-
Pierrepont Rd. and furnishing and erect-
ing superstructure of new steel truss
bridge of one span of 46 ft., roadway IS
ft. in width, complete and ready for con-
crete floor.
Contract awarded May 6 for con-

structing a concrete-steel arch bridge
over Grasse River, Canton, to Flood & steel truss, 62-ft. span
Van Wirt Co., of Hudson Falls, at $25,-
500. Concrete Steel Eng. Co., Engrs.,
Park Row Bldg.. New York.

forced concrete culvert. Plans on fll»

with S. H, Kimmel, Co. Road Kngr., Hen-

Ashland, O.—Bids desired until May 17
by County Comrs. for $60,000 bridge bonds.

Canton, O.—Bids desired by County
Comrs. until May 28 for bridges as fol-
lows: W. Tuscarawas St. bridge, stee)
truss, 62 ft.; 8th St. N. B. bridge, plate
girder, 62 ft.; and 16th St. N. B. bridge.

Cincinnati, O.—Chesapeake and Ohio
Ry. Co. of Indiana (Wm. R. Hudson, GSen.
Supt., Covington, Ky.) has been directed

Jay, N. v.—Bids repoited desired May t° construct concrete or iron and con-
22 by Fred. A. Torrance, Town Superv., crete bridge over railroad tracks on Werk-
for constructing 124 Vi ft. iron bridge over ^^/^ . ., . . ,
Au Sable River at Upper Jay. County surveyor estimates cost of con-

structing a concrete bridge over Mill-

'

Lancaster, N. Y.—Contract awarded creek on Springfield Pike, Woodlawn, at,
May 3 for constructing reinforced con
Crete arch bridge over Cayuga C!reek, at
Bway. to Howard L. Meyer, Bowmans-
ville. at $12,520. F. H. Maule, Town Clk.

$76,075.
Bids desired by June 1 for construction

of Park Ave. bridge over Kemper Lane;
to be 05 ft. wide, 360 ft. long, to consist

Cu,..,..,,... M \/ T «„ 1 ,._ , of one 180-ft. span, 3 ribbed reinforced
.??1"k,""'.,„'^;.J-TI'.'??''L„P'^^*? L'^^ll^ concrete arches and approaches; eati-state bids desired until May 17 to con- mated cost $165,000. Approximate quan-

Tnvlnr fiit w -^h^l 9^°"?^^'^^^''^^ ^' titles: 26,000 CU. yds. grading, excav. 9000Taylor St. W. Thos. Wooley, City Engr. eu. yds., trench excav 6800 cu. yds., reia-

.

Sea Isle City, N. J. L. M. Rice County forced concrete 9000 yds, bituminous
Engr., Wildwood, writes following are 4 macadam pavt., and 1600 sq. yds. wood
lowest bidders on Sea Isle City Strauss block pavt., and other miscellaneous
lift bridge: Bridgeton Constr Co $27 - street work. Philip Fosdic, Dir. Pub. <

480; Lufter & Remick, $27,750; Renow Service.

$28"l20-
^''- *^*'^"'*' '^'"°'°" ^'"^^'^ ^°- Columbus. O.-About $80,000 bonds for

' constructing bridges were sold by County
Indiana, Pa.—Bids desired by County Comrs.

Comrs., May 25, for construction of 3 re- Bids desired June 4 by John Scott, Clk.
inforced concrete bridges. Thos. Pealer Co. Comrs. Columbus, for Shriver Con-
Co. Engr. ' Crete arch bridge over Hayden Runy •

Washington Township, Engineer's esti-
Media, Pa.—Contract awarded May 3 mate 184; reinforced concrete arch bridge

for constructing bridge on line Baltimore over Alum Creek, Agler Road. Mifilin

/

Pike to Chas. T. Eastburn, of Yardley at Township, Estimate 188; Taylor Concrete
$14,485. Orim L. Davis, Co. Controller'. bridge on Kidner and Taylor Pike. Plain

Dt.,<.«i.,..iii. n n,^ ^ , ,
Township. Estimate 190; west approach to

«„!,,,?,?i^inii' V, .~^''t. bridge over Agler Bridge, over Alum Creek on Agler
nhicl'I^ A 5'' ''f

'wee" Montgomery and Road, Mifflin Township, Estimate 189;Chester Counties is reported destroyed. extending <ind repairing Souder Arch
Q, ,„!,..-„ D. ^Ts . -^ . Bridge at Station 47, plus 21, on Souder

h,.n.JL .^V Pa-—Viewers for site for pike, Jefferson Township, estimate 191;

Cririf li»nf„H iml™Sj^'l.°^!L^'l^'"°'''" also for improving paving and curbil«
?n., »)1. ? '.^^ i,?,**'

'^'- '""^ structure, to part of Smoky Row Road, Marion Towi?cost about $14,000. 3jjip Estimate 174.

»hyi(ff**tr.^^'"„*f'
Pa-T?hester County is Dayton, O.—FoUowing are lowest bids

«k2 Lr^. rn^o.^^^^""*"
'"""'ses and would opened by County Confrs. for construct-

wo.i. AHH,^2^^^"°"
on concrete bridge ing 2 county bridges to cost in aU about

?f,?^,;„iT '^^'^ ^- ^^^- County $60,000: Superstructure Johnson's Station
i^ontroiler. Bridge, Brookville Bridge Co., Brookville,
Cumberland, Md.—Contract has been 9'„?', »12 990, and substructure Geiger

awrrded on bids opened May 3 to Vang
Constr. Co., Cumberland, for rebuilding
bridge across Wells Creek, at Market St.

& Pinke, for superstructure Harshman-
ville Bridge Central States Bridge Co.,
Indianapolis. Ind.. $11,100. and substruc-

to be of reinforced concrete to have 2 '"""e ^- J- Foley. Cleves.
spans 65 ft. each 34 ft. wide, at lump sum Tiffin, O. — Contracts awarded by:
bid of

J12.200^
B. W. Davis, Consulting County Comrs. for bridges as follows: On

Engr., New York; Jas. P. Gaffney, City Apr. 24, to Burk Constr. Co., New Castle.
*""Sr. in(j._ for Bridge 96 in Bloom Twp., at
Bedford City, Va.—Bids desired May !?'^g^ ^"^ Bridge 230 in Eden Twp.. at

21 by County Clerk, for constructing a ??'^*S', ^il„°?.AR[- ?L *°fiJ°?i®„ S°n^«
steel bridge, 100 ft. long, over Beaver ^o. of New Castle, Ind., for two 100-ft.

Dam Creek; a steel bridge, 91 ft. long *P«" concrete bridge.

over Bore Auger Creek; and a 119 ft. Elkhart Ind.—Bids are being received
bridge over Goose Creek, all in Bedford by County Comrs. for constructing steel
County. G. P. Coleman, State Highway or concrete bridge between Goshen and
Comr. Richmond. Elkhart.

Falrmount, W. Va.—The City Council Detroit, Mich.—The Bd. of Superv. has
is considering constructing 2 bridges, one killed proposal to build a temporary
with span 388 ft. long over Coal Run, bridge to Belle Isle, and Mayor Marx
and one 1450 ft. long over Monongahela has recommended tiiat steps be taken at
River; cost about $400,000,

Hamlin, W, Va.—Contracts awarded
May 3 by County Court for steel high

once toward building a permanent bridge
to the island.

Michigan.—Bids desired by County
way bridge at Town of Ranger, over Clerk, at Grand Haven, until May 28, for
Guyandotte River, consisting of an 82
ft. span, a 192-ft. span, and a 42-ft.
span, with 16 ft. roadway: Superstruc-
ture to Vincennes Bridge Co., Vincennes.
Ind.. at $6,344; substructure to Walter Dewant. State Bridge Engr., Lansing.
Ullum, Huntington, W. Va. Olive &
Maupin, Engrs., Huntington.

constructing Pony truss bridge over Grand
River at Eastmanville, 5 85-ft., 1 70-tt.
swing span, 16 ft. wide, plain concrete
piers, reinforced abutments. C. V. De

Illinois.—Contracts awarded by State
Highway Comn.. Springfield, for con-

Durham, N. C.—Contract awarded structing bridges in Shelby County, as
Apr. 6 for constructing 5 steel bridges to follows (bids opened May 5): Sect. B, to
Camden Iron Co., Roanoke, Va., for steel Townsend B. Smith. Evanston. $3,298;
at $10,904; concrete, $5.80 and $5.90 per Sect. D, to Tressler & True, Tower Hill,
cu. yd. P. C. Crompton, Co. Aud. $2,843; lowest bid for Sect. C submitted by

Townsend cfe Smith, at $3,248.
Lake Charles, La.—Bids desired until Bids reported desired May 20 by T. C.

June 1 by Highway Dept. Lake Charles, Fleming. Co. Supt. Highways. Sullivan,
for constructing a reinforced concrete for constructing a reinforced concrete
arch bridge with a double-leaf Strauss bridge to cost about $665,000.

ifltems marked thus give the names of parties awarded contracts.
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iniiMta.—BMa davlTHl by County Comr*.
uatU May U as follow*:
By P. R. Bryant, County Superintan-

otot Frincatoo, cooatructijw tb« Comp
BrWs«w apao M fU. roadway 1< ft. tSOO
Iba. rclnfordns staal, etc.. coat tt.4M.
NaaraM R. R. Station TUkilwa. Wood*
Brtds*. apan M ft. roadway 1< ft. ».S92
Iba. reinfardnK Meal, coat t2,«M. naaraat
B. R. StatkHi. ShafflaU.
By Wm. Botcner, Co. Supt. Hlchwaya.

CaitJiace.—Zlna BrMca. «P»> U* n..
roadway 1( n.. ralntorciiw ateel. lO.SM
Iba. etc.. coat fS.TM. Neaiaet R. R.
Station SUUwea

*Waukon. la.—Contract awarded by
County Comra., Hay 4. to Weatcm Coastr.
Co.. La Croaaa. Wla.. for constructing
stMt bridsaa.

^Austin, Minn.—Contract awarded Apr.n for construcllnc concrete brld^ea as
foOowa: To H. F. Oarblah. Austin, for 7
brMKca. t»,S14: Iowa Brhln Co., Des
MolDaa. la.. S bridsca, tT.M* and Wm.
O^Skaa * Sons. I brid«ea. ti.ni. C. J.

Co. Aud.

Minn.—Contracts for con-
tmetlnr bridxes awarded Apr. 27 as
(allows: Brtdga 1U3. to Illnols Steal
Bridsa Co., St Paul. U.iii, and Brtdfe
ltS7. to Jaidlne tt Anderson. Fargo. N. D.,
at tl,(M. A. V. Houghlum. Co. Aud.

PaMaatfa, Minn.—County Comrs. at .\it-

ktn considerlnK constructing bridge at
FaUaade. cost about tll.OOO.

Butts, Nab.—An additional steel span
17t fU loos la to be erected at bridge
over Niobrara River near Blrwood by
BoTd and Holt Counties with state aid:
COM about $10,000.

Fargo, N. D.—Bids reported desired
May ft by County Auditor for construct-
inS ao SO ft. steel span bridge with reln-
foreed concrete abutments and wings.

El Paso, Tex.^Constructlon of concrete
bridge between £3 Paso and Juares Is

contemplated to be built Jointly by the
two cities: cost about )SO,000.

Tulaa. Okia.—County Comrs. reported
to bar* decided to construct a concrete
brMve orer Arkansas River: coat 1200,000.
Dtek Hughes. Co. Surveyor.

Mentesano, Waah.—^Blds reported de-
sired until May t* by County Comrs.,
Moateaano. to eonstruct I small steel
bildgea ovar Wlakab River between Mon>
ts—no and Aberdeen. Probable cost. tl>,-
•M.

Olympla. Wash.—Contract is about to
ba lat for constructing La Salle St.
brtdfe near Olyropia; cost KO.OOO. Wm.
R. Roy, State Highway Comr.

s. Wash.—Bids wiU probably be
by Town Oerk for substructure

to east tS.OM, and in October for super-
stmetura to coat tO.OOO, of steel bridge
with concreta pian to be constructed
ovar Okanogan RIvar, near Rivaside: cost
bant 910,000. Engineers, Bowerman A
MeClor. of Seattle.

Wash. — Plans have been
by tlie Comr. of Pub. Wks. for a

lO^ft. reinforced concrete approach to
sOBtb end of Monroe Bridge; estimated
COM tn.MO.

Tumwster, Wash.—Bids reported de-
sired until May 11 by County Comrs.,
Olympta. for constructing a concrete
bridge across Dea-Chutea River at Turn-
water on PacMc Highway; probable ooat
tlO.OOO.

^Portland. Or*<^Contract awarded by
CatamMa Interstate Bridge Com. (Wm.
N. MarabalL Secy.), Apr. 2«, for con-
structing embankment and Incidental
structures in connection with Columbia
River Interstate Bridge and approaches,
to Standard American Dredging Co., of
Oakland. CaL. at lUI.MS.

California.—Bids desired May 24 by
California Highway Comn. Sacramento,
for constructing a plate girder bascule
M ft clear spah bridge In Tolo County
(m Tol-O-B), easterly side of Tolo By-
pass, about 70 tona structural steel, 14.-

000 lbs. heavy steel casUngs, BIOO lbs.

light steal <'asthigs, 1700 lbs. shafting and
couplings IMO Ud. ft. reinforced concrete
piles S4.(00 lbs. reinforcing steel, 15 M ft.

timbers in fenders, etc. Total length
141 ft

fllelimond, Cal.—County Superv. have
adopted pisiui for constructing S14 ft con-
crete bridge over Martinez River at Rich-
mond.

Watsonvllle, Cal.—Bids are about to be
asked for proposed reinforced concrete
cantilever bridge 460 ft. long, spanning
Palaro River, to be built jointly by city

and county: approximate cost, f15.000.

BnglBsers, Leonard it Day, of San Fran-

Sacramento. Csl.—The Asaembly voted
SZS.OOO toward cost of coiutructlng
bridge over Colorado River at Needles,
Ariz.; total coat, 175.000.

Aldaho.—Contract awarded by State
Highway Dept. at Boise for constructing

7 small bridges in Bannock Coun'i •<>

Midland Bridge Co., Salt Lake City Ltah.

K.54«. Edw S. imith. State Highway
Engr.

ASandpoInt, Idaho.—Contract /O"- S?""
siructlng steel brlJge over Meadow t.reeK

awarded by County Comrs. to cnris.

Peterson. Sandpolnt. at $17,000.

Silver Lake, Idaho.—Comrs. Ada County
and Owydee County and city of <J5ana-

view contemplate constructing a pn<jB«

at Grand View, each appropriatmg $10,000

of cost.

Hamilton, Ont.—Nothing definite has

yet been done toward constructing bridge

across Valley Inn Inlet: the preliminary

esUmated cost ts $100,000. A. F. Macal-
lum. City. Engr.

PAVIVG AND ROADS.
Iitmi .irranged Ceografkically

Boston. Mass.-Bids desired May 17 by
Patk. 0"Heam, Acting Comr. Pub. Wks.,
St. also on Powellton Road, both in Dor-
for asphalt or bltuUthic pavt. on Raven
Chester.

MsssachusetU. — Governor Walsh, of

Massachusetts, has signed bill authoriz-

ing vonsiruction by the Highway Comn.
at Boston of the new State highways to

cost $2,500,000, for benefit of western
counties of Berkshire. Franklin, Hamp-
den. Hampshire and Worcester, within the

years 1915 to 1918, Inclusive. The highways
to be constructed are divided Into 17 sec-

tions, as follows:
No. 1, from Great Barrington south-

ward through Sheffield to Connecticut
State line.

No. 2 from PIttsfield to Northampton
through Hinsdale, Windsor, Cummington
and Goshen. ^ .

No. 1 from New Boston In town of

Sandisfleld northerly up Farmington Val-
ley through Otis and West Becket, to

connect with main highway running east

and west, known as Jacob's Ladder road.

No. 4 from Bonny Rigg Four Corners
in Becket. through Washington to pres-

ent State highway In Hinsdale.
No. 5 from main highway in Hunting-

ton northerly through Worthlngton to

Cummington, to connect with highway
between Daiton and Northampton, now
under construction.
No. 6, from Hinsdale easterly through

Peru to Worthlngton, to connect with last

described road from Huntington to Cum-
mington.

No. 7. from Plalnfield to Cummington
to connect with highway between Pitts-
field and Northampton, now under con-
struction. _
No. 8, from Belchertown through En-

field and Ware to Palmer via State
hatchery, to connect with main highway
from Boston to Springfield.

No. 9. from Granville Comers through
Southwick to. Feeding Hills in Agawam.
No. 10. from South Deerfield at a point

near State highway leading from
Northampton to Greenfield, through Con-
way to Ashfleld. thence through Spruce
Corners to Llthla in Goshen, to connect
with PIttsfield-Northampton highway,
now being built.
No. 11, from Northfleld through Gill to

Turners F'alls to connect with Boston-
North Adams main highway.
No. 12. from Athol to Worcester

through Petersham. Barre, Oakham and
Rutland, connecting main highway run-
ning westerly from Boston through
Athol to North Adams with Boeton-
Worcester-Springfield highway.
No. 11. from Worcester through Graf-

ton and t^pton to Mllford. to connect with
main highway leading to Cape Cod.
No. H. from Warwick to Orange to con-

nect with the Boston-North Adams high-
way.
No, IB. from Blandford to Woronoco In

Russell to connect with Springfield-Pitts-
fleld main highway.
No. 10. from State highway In Wales

to the Connecticut line.

No. 17. from West Chesterfield to Ches-
terfield to Williamsburg over Mains to a
point at or near the town of Florence.
To meet the cost of the above high-

ways a bond Issue with a maximum term
of 15 years will be floated, bearing Inter-
est at not over 4 per cent.

Massschusetts.—Following are lowest
bids opened May 4 by Massachusetts
Highway Comn., Boston:
#Ablngton, Whitman and Brockton,

10,900 ft. tar and asphalt, K. J. Rourke,
Ablngton. $11,760 (awarded contract):
Z. L. Canedy. $14,880.

Deerfield. 8500 ft. oil: O. W. Rackle,
Providence, R. 1.. $5,945 (low bidder);
D. O'Connell & Sons, $6,895.60; F. E.
Ellis. $7,917.
^Methuen and I„awrence. 10,400 ft. as-

phalt: Merrlmac Contr. Co.. Lawrence,
$22,701 (awarded contract); Jos, Wagen-
bach A Co.. $21,299; O. W. Rackle, $23,559.
'^'Shrewsbury. 10.100 ft.: B. E. Savage,

Worcester. $9.3!j0 (awarded contract):
Chas. B. Home. Mllbury. $10,181,50;
Rowe Contr. Co,, J11.3S2.
'Aflwampscott, 15,000 ft,: M, McDon-

ough, $21,102 (awarded contract); D, J,
Sheehan. $21,110.
Bids desired by State Highway Comn.,

Boston (Wm. D. Sohler, Chmn.), to con-
struct roads In towns as follows:

I'ntll May 18:
Wllllamstown, section of highway

about 6500 ft. In length and 2 concrete
bridges.
Wrentham. section of highway about

6400 ft. In length.

'^PIttsfield, Mass.—Contract for paving
New West St. awarded by Bd. Public
Works to Weed & Walsh, at $13,033.

Providence, R. I.'-City Council voted to

pave with granite Eddy and Benefit Sts.,

cost $97,000.

vA/»«r..nrkat R I,—City Council voted

to'^a'vTcUnton -s!: with granite block,

cost $46,000.

New Haven, Conn.—Bids desired May
17 bv F L Ford, City Engr., for Pavlng

ibout 7000 yds on Crown St. with wood

Slocks; also* until May 18, separate Wds

for sheet asphalt over watert°"%
™ut

cadam on portions of Court, ijoui,

i^hrarv Water, Hill, Whiting and Port-

^i^StT and Washington Ave. in all about

20,748 yds.

Windsor Locks, Conn,—Contract is

ab^u'r'to°'be let' by city for constructing

sidewalks; cost about $30,000.

Albany, N. Y,—Bids desired until June

1 by EdWin Duftey. Comr. State Comn
Highways Albanv. lor repairs to mgn
wiysin^ Various bounties, advertised in

Engineering Record.

Albany N. Y.—Following are 4 lowest

£H#ii^n^cLLr^^S»1nS»^n
°'^^rMl Xul^T.-vf^nsit Bridge Al-

cTioc^h^fet 4.?^^! W. T^|.

»

$36 624; Busch & Perc':^al, BuHalo, ?^b,

M17' Michael Murphy, Rochester, j36,3»&.

"'R-oa*d"=ll60. BeVvidere-Transit Bridge,

Angelica, Allegany County, 8.b4 niues.

Ri«on Citv Eng. & Contr. Co., Inc., Buf-

falo $95,6'36; Busch & Pcrcival Buffalo

$95,710; John Johnson (Jpnstr. Co., Buf-

falo $96,323; McNerney Constr. Co., Can-

'°&la''d"i2i"'Rutledge-Leon, Part 1 Cat-

taraugus County, 4.43 m'l|s: H 'I- Crath-

wol, Hammondsport. 552,694 .
S.Tiien

son & Co,. Jamestown, *55,352, (Jleason ik

Davitt, Albany, $55,422; John W. Landel,

Tonawanda, $57,083. r'v.sin
Road 1026, Jamestown-Stockton, Chau-

tauoSa County, 3.99 miles: Thos. Ma-
honeyf Jamestown. *96.«1; D D Dugan

& Son, Olean, $97,031; Brady & O"arsch,
New York, $99,242; Gleason & Davitt, Al-

''^Road*\"o62^°Fredonla Village, Chautau-

oua Countv, 1,59 miles: J, B, Hurley Co,,

?n^ I^edonia, $47,671; Lake Shore Constr,

& Supply Co, Dunkirk, $48,278; Dunkirk

Const? Co., Dunkirk, $48,802; O, M, Sev-

prson & Co., Erie, Pa., $50,50!). ,^.„^ ISkd 5549, Wappingers Falls Vjllage.

Main St., Dutchess County, .88 miles.

Nordone & Petrlllo. Jas. Garafano & Sons,

Inc., Mt. Vernon, $51,594; Samuel Beskin,

Beacon, $54,111; GifEord Constr. Co., Ja-

maica, $54,544; John L. Hayes Constr.

Co., Yonkers, $54,854. _ „ » .

Road 5562, Malone-Duane, Part 1,

Franklin County, 8.81 miles- De Graafe

& Hogcboom, Inc., Kingston, $8b,bbl,

Ross-Hallenbeck Constr. Co., Copenhagen,
$88 183; A. J. Rockwood, Rochester, $88,-

258- W. T. Thayer & Co., Chateaugay,
$89,880. , , X T 1

Road 1258, Tupper Lake-Long Lake,

Part 1, Hamilton County, 5.01 .miles:

Highway Eng. Co.. Inc., Albany, |59.991;

Fulton Eng, Co,, Inc, Albany, |62,876,

Langan Constr. Cor., Albany, $64,375;

Connors & Nlxdorf, Oneida, $64,998,

Road 1257, Little F'alls City, Bast Mon-
roe St., Herkimer County: .las. Garafano
& Sons, Inc.. Mt. Vernon, $20,087; Flood
& Van Wirt Co., Hudson Falls. $20,794;

Elmer J. Latus. Albany. $21,272; R, D,
Cooper, Little Falls, $23,890,

Road 471, Richfield Springs-Warren,
Road 830, Soringfield. Herkimer County.
3.60 miles; Flood & Van Wirt Co., Hud-
son Falls, $31,531: Alonzo Schaupp, Guild-
erland, $31,997; B. J. Anderson, Albany,
$34,583; Nison City Eng. & Contr. Co.,

Inc., Buffalo, $35,166.
Road 831, Little Falls-Montgomery

County, 5.63 miles: M. Bennett & Sons,
Indiana, Pa.. $49,829: B. P. S. Company.
Herkimer. $54,913; E. J. Anderson. Al-
bany, $55,355. C. S. Mathusa, Albany,
$58,029.
Road 5548. Philadelphia-Antwerp, Jef-

ferson County. 7,27 miles: Pathfinder
Constr, Co,, Inc, Fulton. $139,993: Martin
Murray & Co., Troy, $140,994; Jas. Ross-
ney, Buffalo. $141,931; Wra. H. Ring Contr.
Co., Ogdcnsburg, $146 828.

Pioad 1247, Moscow-Geneseo, Livingston
County, 3.51 miles: P. H. Murray, Roch-
ester, $47,561; ,Ta8. Garafano & Sons. Mt.
Vernon. $49,799; I. M. Ludington Sons,
Inc.. Rochester, $50,820: Freeman & Cun-
ningham. Watervllet. $51 I'S.

Road 1248, Perry Center Moscow, Part
2, Livingston County. 3.196 miles' Rib-
stlne-Holter Co., Inc., Rochester. $43,608;
1. M. Ludington Sons. Inc., Rochester,
$44,801; Busch & Perclval. Buffalo, $45,468.
Road 1249, West Rush-East Avon, Liv-

ingston County, 2.18 miles: Harold J,
Shields, Albany. $17,539; Thos. Hucknall
& Co., Albion. $17,725; .Tohn M, Fitzgerald,
Rush. $18,318; P. H, Murray, Rochester,
$18,604,
Road 1261, Massena-Helena, Part 1, St.

Lawrence County. 5.66 miles: Toss-Hal-
lenbeck Constr. Co.. Copenhagen. $68 690;
Dana W. Robblns. Inc, New York. $71.-
564; Thos. O'Brien. Watertown. $72,970;
De Graafe & Hogeboom. Inc., Kingston,
$73,128.
Road 1263. Gouvemeur-Edwards. Part

1, St. I./awrence County. 10.85 miles: A.
J. Rockwood. Rochester. $116,760: Eggles-
ton & Garthwalte. Yonkers, $117,336; Del
En«r. Co.. TItlca. $119,444; Thos, Grady.
Rochester. $119 673,
Road 1264, Brasie Corners-Edwards-

ville, St, Lawrence County, 9.09 miles:

ig/tfmt marked thus give the names of parties awarded contracts.

p J Kennedy, Utica, $85,400; A. J. Rock-
wood, Rochester, $85,792; 1. B. Contr. Cor ,

New York, $88,621; Fulton Eng. Co., Al-

bany, $88,806. ^
Road 5545, Schenectady-Duanesburg,

Part 2, Schenectady County, 5.62 miles;

The Curren Cor., Middletown, Conn.. $44,-

222; J. J. Malloy, Schenectady, NY., $49,-

919; F. A. Biggi, Brooklyn, $50,955; Wm.
Green, Schenectady, $51,140,

Road 1234, Richmondville-Summit,
Schoharie County. 4.99 miles: C. S.

Mathusa. Albany, $46,267; John A. Jova,

Inc, Newburgh. $46,315; Belmar Contr.

Co , Inc, Troy, $46,562; Lane Constr. Cor.,

Merlden, Conn,, $48,599,

Brooklyn, N. Y,—Bids desired until May
19 by L. H, Pounds, Boro, Pres,, lor pav-
ing portions of 13th Ave., Montgomery,
Stone, Union and several other streets, in

all 53,270 sq. yds. asphalt pavement, etc.;

also grading, curbing and laying side-

walks on portions of Union Pi,, Louisiana
Ave Baltic, E, 10th and several other

streets, in all 42,440 sq, ft, cement side-

walks, etc,

^Buffalo, N. Y.—Contract for paving
Casimer Ave. awarded by Comr. Pub.
Wlks to Austin W. Saunders, at $14,475.

JrContract tor paving with asphalt
Wyandotte Ave. awarded by City Council

to Henry P. Burgard Co., 1968 Fillmore

Ave., at $12,030. „ ,

Bids desired until May 21 by Depv. Pub.

Wks (F. G. Ward, Comr) tor repavmg
portions of West Ave., Caldwell Alley,

Eagle, Pratt and Girder Sts.

Cananalgua, N ,Y.—County Bd. Supervs.

voted to spend $52,132 for improving
Canandaigua, Orleans, Clifton Springs,

Victor and Phelps Village Roads.

^Cedarhurst, L. 1„ N. Y.—Contract for

19,000 sq. yds. pavements in Cedarhurst
awarded to Standard Bituhthic Co. 50

Church St., New York City, at about

$36,000.

East Aurora, N. Y.—Contract is about

to be let for paving E. Main St., cost

about $12,000.

Frankllnvllle, N. Y,—Citizens voted to

pave one mile Main St.

*lrondequolt, N. Y.-Contract awarded

Aor 19 bv Good Roads Com., J.. Y. Mc-

P^fntock County Supt. of Highways,

ciurt House Rochester, tor .improving

Fast Side Boule., with California asphalt,

^ town 01 Irondequoit, ^to Whitmore.

Rkuber\& Vicinus, of Rochester.

I i,„,< ritu 1_ I N, Y,—Lowest

Sr^rd^in^'cuS, laying ^t^.T^trl

l^s 'Z'^t: ^°m tX^-yds°"lart;L?f.:

?^t 46 000 cu yds, embankment (in ex-

S°5^>5ri^^'a.^ - Tb^'re^
f\^or°sr?t,"ceme^t"tfde^wlr'r-y^

S5lintl?.^/J^H cts,. 200 sq ft^-w ^ |S:

ro^o''sq.'yd?^bel'^ar-bl% pavt., relaid,

\^ I?. f2--iI^t:itnTpe«. fef 3

lowest bids: Queens Plaza Contr. Co

,

S Island City, $28J649; Degnon Contr,

Cn 30 E 42d St.. New York, $,:!9^)'^

Sennis ATcCarthy, 88 Audubon St„ New
York, $30,586,

New York. N. Y.—New paving in Man-

hattl" t^o%e commenced duri"tVn V" 24 h
of May includes sheet asphalt on W. ^4tn

St w s 6th Ave. to e. s. 7th Ave., anu

W.' 2«h St. w. s. 8th Ave. to e.s^ 10th

Ave.; also E. 54th St.. w. s. 3d Ave. to

e. s. Lexington Ave. . ^^
Lowest bid opened May 6 by Park Pd

for furnishing materials and suriaciiiB

wTth asphaltif concrete City !« and Road

from the Eastern Blvd. to City Islana

Bridge in Pelham Bay Park was sub-

mitted by Asphalt Constr. Co 208 Bwa\.,

as follows: 2300 cu. yds. «xcay., S^ cts_,

2100 cu yds. Portland cement concrete,

$4' 16,200 sq. yds. asphaltic concrete sur-

facing, 79 cts.; total, $23,153. Other bids:

Municipal Asphalt • Co., Zerega Ave &
Westchester Creek, $2iS88; Uvalde As-
phalt Paving Co.. 1 Bway., New York
$24,244; Sicilian Asphalt Paving Co., 41

Park Row, New York, $27,375; Barber As-
phalt Paving Co., 233 Bway., New York,
S27 438
Bids were opened May 16 by Pres.

Bronx Boro. for paving as follows:
Regulating, grading and regrading pav-

ing with granite blocks on sand founda-
tion Exterior St., E. 151st St. to Jerome
Ave.. 6050 sq. yds. granite block pave-
ment on sand foundation, laid with sand
joints, and keep in repair for 1 year from
date of acceptance. $2.20; 300 lin. ft. new
curb, 85 cts.; 1300 lin. ft. old curb, 30 cts :

60 sq. yds. new bridge stone, 60 cts.; 800

sq. ft. old bridge stone. 15 cts.; 800 cu.

yds. filling, 1 ct.; 800 sq. yds. new blue-

stone flag. 25 cts.: 2550 sq. yds. old flag,

5 cts.; 1000 lin. ft. guard rail, 15 cts.

Lowest bidder; J. Leopold & Co., total

$14,596. Next 3 lowest bids: Asphalt
Constr. Co., $15,392; Harris Rose Constr.

Co. $16,120; Burnside Constr. Co.. $16,248.

Paving with bituminous concrete on
cement foundation, E. 174th St. Lowest
bidder: Asphalt Constr. Co., $4,325.

Repaving with concrete and sheet as-

phalt on a cinder concrete foundation,
sidewald and roadway of bridge over the

tracks of the N. Y. C. & H. R. R.R. at

K. 153d St.. between Sheridan Ave ana
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Park Ave. Lowest bidder; Barber Asphalt Key West, Fla.—Following are bids ^Findlay, O.—Contract awarded May 1

Paving Co., $3,308. opened May 4 by Bd. Pub. Wits, for fur- for paving Cherry and E. Lincoln Sts. to
Paving with asphalt block on concrete nishing an 8-ton gas engine road roller C. B. Hall & Son, Kindlay, at $10,122 and

foundation, B. 167th St. Lowest bidder: of most approved type, delivered f.o.b. $6,085, respectively. Jos. Page, City Clk.
Barber Asphalt Paving Co., $3,330. Key West: Austin Western Road Ma- Bids reported desired May 15 by Bd.

Regulating, grading and setting curb, chinery Co., Chicago, 111., $2,590, and Pub. Service for 3550 sq. yds. paving on
etc., in Overing St. Lowest bidder: Di Kelley Springfield Road Roller Co., Midland St. All materials considered.
Menna & De Balso, $5,070. Springfield, O., $2,100. Contract not yet

, , „ _,, . , , , , -,

o u . K, X. ^ ., , . ,, awarded.) Emory L. Pierce, City Engr. Lima O—Bids reported desired May
Rochester, N. Y.—Council has adopted •"

' ' ^ 18 by H. J. I.,awIor, Co. Aud. for creo-
first * ordinances as follows: Grover St. Birmingham Ala The Bd of Revenue soted block floor on Hunsaker Bridge No.
asphalt pavt $6,300; Electric Ave. bitu- tentatively selected" Possum Valley Rd. as 25283-A on Lincoln Hlgliway over Au-
lithic pavt., $15,000; Goodman St. asphalt route for highway from Birmingham to glaize River in Marion Township.

$To0O* North St'Vi^ck Davr"$4r000-
Warrior River. About 10 miles of road Meimore, O.-Bids desired until May

Wo^?awnTt\ftulitWc%a??.!'$7,700.'""°' ^'" "^ improved, cost about $10,000. 25 by Bd. Trus Eden Township. Mel-
....,,,, ^ i » J J » more, to furnish material and improve

Rome. N. Y.—City Engineer has been „.*^°';?y'L'*'
La.—Contract awarded Apr. portions of the Negrotown, Glenn, Mor-

directea to prepare plans and specltlca- 24 by Highway Dept^Bd. State Engrs., rison arid Baker roads. J. W. Price,
tions for paving Lawrence St.; estimates New Orleans Court Bldg. New Orleans, Engr., Attica.
cost $25 431 ^*^r constructing with earth about 9 miles

' of the Abbeville Kaplan Highway, Ver- Mt. Gllead, O.—Bids reported desired
Atlantic City, N. J.—County Engineer million Parish, to H. H. Shackford, of until May 28 by C. O. Higgins, Co. Aud.,

estimates cost of constructing concrete Bayou Sara, at $14,664. W. E. Atkinson, for .macadamizing 3Vi miles Marengo Rd.
road 23 miles long from Camden County State Highway Engr., New Orleans. No. 2, Bennington Township,
line to shore road at Absecon at $345,000, . _ i^uu ,->/~i»»
and for paving with concrete about 2 Alexandria, La.—Bids desired until May .*.°,, Harbor, O.—Contract awarded
mile at 30 ft. wide on Meadow Boule. 19 by S. Weil, City Secv., to pave with ^,PjV,.„ rOfLtP^"^ i'°''"^' , ^'v '*?, ^^^
from Pleasantville to Absecon at $80,000. vertical fiber vitr. brick Bolton Ave. and ;„°„^^" Ar?"%L '^°' I'remont. L. Cars-

with^l^slhaft'''Washi;;;?o°n'sr'awarled'S^ ComT^oa^d ^Dist'" No °'2*"ff P^Vlre^ . '???'",S»^"'5^ ^-^'^?, '•«P°';*"?v. '^"^j^?''

Cltv Council to Newton Pavine Co Comr. Koad Dist. No. 2 (J. P. Turre- until May 25 by Martin A. Luther, Dir.

Trenton at $20 000
PaMng Co., gano, Chmn.) for approximately 25 miles Pub. Service, for paving Lusard St. with

' * ' of gravel road in Dist. No. 2 of Rasldes brick on concrete base. Probable cost
Paterson, N. J.—Following are 3 lowest Parish: Wetzel Bros., Bossier City, La., $8,000.

bids opened by Bd. Chosen Freeholders $83,596; Hampton Reynolds. New Orleans,
for road improvements as follows: $90,371; Galley & Clark, Alexandria, La.. *Port Clinton, O.—Contract awarded
Midvale-Greenwood Lake Rd. with $97,421; Owens Constr. Co., Vicksburg. Apr. 26 by County Comrs. for grading,

macadam, Fusco Constr. Co., Montclair, Miss., $105,725; S. E. Gano, Jackson, fJ^miPS and macadamizing a road in

$25,491; Cotter & Bergen, Butler, $25,819, Miss., $110,977. Ira W. Sylvester, Engr., Carroll Township about 2 miles in length,
and Francisco Bros.. Paterson, $26,063. Alexandria. to, M?"^*""" Constr. Co., of Fremont, at
Paterson and Hamburgh turnpike, Sect. „ . , „.,. , „ , . , „. $15,342. D. L. Mackey, Co. Aud.

ile^s'^ns %T17/ cenr-'^^countr'^engrl Jam\"s" voted-'i^O^O^bonds fo/'^Sad' im': Portsmouth, O.-Bids reported desired

and A. W. Gill, Hackensack, 93 1/5 per ^^New Orleans, La.—Contract for con- ship and 12,000 ft. in Harrison Township.
S J TT ,. - .. structlng Abbeville-Kaplan Highway „ , . „Paterson and Himburgn turnpike Sect, awarded by State Highway Dept to Sandusky, O.—Following are lowest

2 with concrete, John Foley. $26,876; Har- Shackelford Co at $14 664 ^''^^ recently opened by City Council for
rop & Sowerbutt $27,149, and Union Con- paving: Columbus Ave., Earl Waters,
str. Co., $27,902. Plaquamlnlne, La.—About $80,000 pav- Sandusky, brick with stone curb, at $27,-

Rldgefield Park. N. J.-Bids desired i?^
bonds

.
have been sold by Iberville

lili^.^^^-'^l. ^h^ „^^^^^^],,^^P^f-^*^ ,2?^
until May 25 by M. D. Starker. Village Parish Police Jury.

WaTe" St" to Adams St Federa! AsphaUClk., for mproying a portion of Surnmit Dayton. Tenn.-About $250,000 Rhea Co .for asphalt $™731 and AG O'Don-
St. advertised in Engineering Record. County road bonds have been sold. nel, on brick, $9;849l Division St., J. C.
•Toms River, N. J.—Contract or con- . ,. ,,,-,- ,^ .^ ,. ., i „ Devlne, concrete pavt, at $4,592.

structlng 5000 ft. road on W. Water St. ti^l^-'^^' Term.—Contract for Paving About $51,000 Main Market Rd. bonds
awarded by Ocean County Freeholders to ?'"!' Mexico asphalt Jackson and Wa|h- have been sold by County Comrs.
Cranmer * Parker TVost rrAeir of 41^ ington Aves. in Park R. Station, awarded
00?

Parker, West Creek, at $13,-
^^y ^^^y Council to Murray Constr. Co., Savannah, O.—Bids desired until June 1

Knoxville, at $1.24 per sq. yd. by Bd. Trustees, Clearcreek Township,
•Harrlsburg Pa.—Contract for muni- Savannah, for $45,000 bonds issued for

cipal asphalt repair plant awarded by City *Akron, O.—Contr.act for paving Rich- the purpose of constructing 5 miles of
Comn. to F. D. Cummer & Co., Pittsburg, field-Bath highway awarded by County road In said township, by grading, draln-
at $9,768. Comrs. to E. McShafTrey & Son. Akron. Ing and macadamizing.

Monaca, Pa.—City Council voted to
^' about $75,000. Swanton. 0.—New bids desired until

spend $50,000 for street pavements. Arlington, O.—Bids desired by City May 24 by Wm. B. Elwell, Village Clk.,
_.

,, J ,
.

, „ „ „ .. Clerk until June 7 for 6000 sq. yds. brick for paving Chestnut St. from Main St. toPhiladelphia, Pa.—Specifications are pavement on Main St.. sandstone and east corporation line of village. Geo.being prepared by Highway Bureau for cement curb, on concrete and sand foun- Champe. Engr.. Toledo,
paving b. Broad St. Plaza between Ore- dation- cntt ahont $16 500 Engineer Wgon Ave. and Bigler St. K S^tinSow Flndlay O

'^"^'"®^'^' ^-
,
*Verona. O.-Contract awarded Apr. 21

.B.,rt,„„ D _r. , . J
stingieiiow, I'lnaiay, o. for 6324 sq. yds. macadam pavement to

PriM»t il'o ^^;r:S="''^''''«
"'**'* ^""'?''^' Bethesda, O.-The citizens voted to H-

,
W. Curry. Eaton, at $8,276. V. J.ed Ma> 4 as follows; To Hassam Paving pave 2 miles streets Shilt, Village Clk.

Co., Worcester, Mass., for wood block
^'' <= ' nmes al,IeeL^s.

paving, $3.06 per sq. yd.; hot mix, $1.43 Bowllna fircon o — Ahnnt SI q^; 000 ,.
Wauseon, O.-Bids desired until May 18

per sq yd.; asphalt repair. 93 cts. ; and Wood^ "ountv Ito'ne r^d "mprovement ^7 ^; ^^ Ackerman. Co. Aud., for con-
to Fehr & O'Rourke. Reading, for vitr. bonds have been ^ofd

improvement strueting stone roads as follows: Frank-
block. $2.33 per yd.; Hillside block. $2.37

""""^ "^^^ °^''" ^°'"- "n Rd.. 2% miles; Clinton Rd., 1 mile;

cond'reie leaving ^ll%\- ^f"r '^fUt' n^ft Canton. O.-County Comrs. considering
^over Rd., 1 mile.

rancrete paving, $1.28. E. B. Ulrlch, City paving Cairo-Hartville Road with con- Indianapolis. Ind.—Bids reported de-
erete or brick, 45,000 sq. yd. sired May 17 by Ed. Pub. Wks for curh-

Cify 'pTvin*^ Co;;;;^°m* Kei?h°finmntn^/ •Cincinnati, O.-Contract awarded Apr. 't"*'3ofif''4L^'
''"'• '" ^^--kway from I8th

Chmn 1 o? ron?™Pt ii^' t,?^?,^r.V„£°Ti''P"' 3" f<"- cleaning and oiling rt)ads to M. C. '" ^"^^ ^*^-

of*'Tec\ions''of''ffaubeU nSl^'faso^^^ ^'^''.f^Sr^Co.. Dayton.^ at $25,000. A. I^arlon, Ind.-Speclflcations have been
Covington and Cross Sts.. "ulJmittld by

^einhardt. Clk. Co. Comrs. prepared by County Comrs. for paving
p. Flanigan & Sons. Baltimore, at a total Cleveland, O.-^Bids desired until May '^?J^

Soldiers Home to 38th St. bridge
of $42,183. They bid for sheet asphalt 19 by A r' Callow Comr Purchases and Zl^n^^onur^."^

'"^''^^''"'- ^^^^ ''''^ ^''''

b?sJ^lTsr'Vd";v'll?''|,?ockgutterra'nd fnTE''^3lth 41^'"^ ^^ '"''' ''• *"*" •ConVa^riwarded by County Comrs.
crossings. $2Vrsq yd.; armorld"oncre"te '"conVu'ct'ion'^o'f a boulevard and park- fig 'oooTor 2 mil?s" wfte^bm?nd^maca"d.^'
St^l''"''^'^"'''',^^'- ^? <=t«^Pe'- "n- ft., old way encircling the citv about 49 miles HTfrom Tln^nf to M/nhpw,- tn ?^^^stone curb and circles redressed and reset long is being considered by County Bd. course navt 2 ili lU^n anTtrrl^Jjn.rt-
SJ ct^s. per lin. ft. and grading 28 cts. per Park Comrs.^nd County eV X^to^Wili' WilHa't^s, ' MaHon.' at 72l".?o6
Rids desired by City Paving Com. May Columbus, O.—See "Bridges." ^^^ 2 miles Tarvia pavt. north of Fair-

19, for pavine Contracts 117 Pr^tt <t mont.

fXwrn°g"'^^GVa';;it^e''=bVol'pl?i>/"ih'''^ awt?d°lrb''y"'Bd.°p-7b^fc"y-e%'V?ce'a°sSoXrs1 Richmond. Ind^Bids desired by B. A.

fllI6 in' concrete ha«P "^ Inn^'..
'^^P'i^'t xej, Ave. with asphalt to Andrews As- Bescher. City Clk., until May 20 for pav-

armoredconc?etfcurb Ind Hrni«^-n^1^ Phalt Co., Hamilton, at $54,000; Linen ing N. A St. from 5th to 16th Sts. P. R.

ftTold stone curb rere,,^ed*^^^ Ave. with asphalt to Cleveland-Trinidad Charles, City Engr.

2.0b0hn. ft°rgrad[ng,'950cu yds"''
'"'"'' ?'^^'"«»^o Cleveland, at $32,000; Park Detroit. MIch.-Contract is about to be^ Ave. with brick to Monarch Constr. Co.. „, f„_ navine- with concrete Main "St

.l.'!J,?""''r>"';e; ^oo'^i-?,"^^ reported de- ^S^'OOO. and Bryden Rd. with asphalt to IfUway '^^ropose^ site of United States
l^^L """i

^""^
i^ '?y County Court to A. C. Pugh. at $10,000 Steel Cor.; cost about $150,000.grade and macadamize roads in Union About $72,000 bonds have been sold for

Dist. and Boggs Run Hill Rd. T J macadamizing IVi miles county roads. Dowaglac, Mich.—City Council voted to
Bartrug. Engr., Alexander Bldg pave with concrete and tarvia portions
_, ,,. . ,., ,, ^ Dayton, 0.—Citv Council has authorized W. Division, Orchard and Oak Sts.parKersburg, W. Va.—City Council voted bond issue of $32,500 for city's share of a . _ j „ ... ,,,,.„. . „^ JP^Xf ^"*'. ^"'^^ Ann, 3d, George Sts. number of street pavini; lobs, the Inter- •Grand Rapids. Mich.—Contract for

mAa^"'"''"'''' ^^^- ^^ ™st of about section paving: also a bond issue for pav- PavIng with asphalt Monroe Ave. awarded
$90,000. in^ Herman Ave., Summers, Wyoming by Bd Public Works to Carpenter Constr.

•Lancaster, S. C.-Contract for 11500
''"^ I^ongworth Sts. ^o- at »14,1JE,.

sq. yds. sheet asphalt pavements on •Fremont, O.—Contract for paving with Pontlac, Mich.—County Road Commit-
Maln St awarded by City Council to Noll Metropolitan brick on Wayne St. awarded tee and County Road Commission have

.

fo".".^*^
Co- Chattanooga, Tenn., at about by Bd. of Control to Modern Constr. Co.. voted to build one-mile stretch of road in

$21,500. FVemont, at $13,049. each of 11 townships.

Chicago, ill.—Bids desired until May
._. ., „ „ _ 17 by Bd. Local Improv. (Edw. J.
• Starkvllle. Ml»».—E. C. Thomas. Engr., Nash Bldg., Starkville. writes following Glackln. Secy.), for grading and paving

are 4 lowest bids opened May 1 for constructing county highways, to include 51.000 portions of N. Avers Ave., W. 52d. W.
tons novacuhte. etc.: (a) F. D. Harvey & Co.. Memphis, Tenn. (awarded contract); 32d, E. 133d and a number of other
(b) Owens Constr. Co., Brookvill^; (c) Boyd & Bradshaw, Columbia; (d) McTegue. streets.
Huey & McTegue, Hazelhurst.

„. .„^ , *(a) (b) (c) (d) Chicago, III.—Bids desired until May 21
«'2«5 '^"- ^''''- earth excav $0,195 $0.19 $0.25 $0.19 by Bd. Local Improv. (Edw. J. Glackin,
8,890 cu. yds. rock excav 33 .46 .42 .30 Secy.) to construct cement sidewalks on
128 cu. yds. reinforced concrete 12.50 12.00 12.00 16 00 a number of streets.
168 cu. yds. plain concrete 11.00 10.00 10.00 15.00
717 lin. ft. pipe 15 .20 .10 .50 Danville, III.—No bids will be opened

51.000 tons novacullte 51 ..^,35 .59 .70 May 17 by Bd. Superv. for constructing
36.000 tons novacullte to haul 2.38 miles .21 .195 .20 .20 approximately 174 miles of permanent
6x2 miles pipe to haul (per ton-mile) .25 .25 .40 1.00 hard roads in Vermilion County as ad-— vertised in pjngineering Record of May

Totals $117,703 $118,177 $126,116 $127,238 8. on account of a suit which has been

ifltems marked thus give the names of parties awarded eontraels.

filed against the County on this proposi-
tion. Tlie County is now proceeding with
the preliminary work and everything
will be completed up to the letting which
will be in the near future. For further
information address W. S. XHUon, Supt.
of Highways.

Elgin, III.—The Bd. Local Improvements
voted to pave Porter and Worth Aves.

Illinois.—Contracts awarded May by
State Highway Comn., Springfield, for

following State paving work:
•Ford County, brick. Sect. A, 5900 ft.,

awarded to Metz & McVey, Gary, Ind.,

at $14,845. Next 3 lowest bids: J. E.
Bretz, Springfield, $14,886; Chas S. Up-
ham. Odell, $15,150; Rees Bros., Quincy,
$15,650. ,„„„
•Pike County, concrete. Sect. A. 7800

ft., awarded to Cameron & Joyce, Keo-
kuk la.. $11,469. Next 3 lowest bids; H.
Cutler & Co., Gary, Ind., $11,589; Ajax
Constr. & Eng. Co., Gary, Ind., $11,777;

Rees Bros., Quincy, $11,949.
•Shelby County, concrete. Sect. A, 4800

ft., awarded.to Herrick Contr. Co., Car-
linville, $6,263. „ . _
•Kankakee County, concrete. Sect. B,

1200 ft., awarded to Bioodgood & Somer-
ville, Harvey, $1,990.
•Bureau County, concrete. Sect. C,

4000 ft., and Sect. D. 4200 ft., both sections

awarded to C. W. Jensen & Co., Chicago,
at $11,340.

Illinois.—Bids desired May 26 by State
Highway Comn.. Springfield, for con-
structing state roads as follows (cement
to be furnished by the state):
Calhoun County, Sect. A, macadam.

1920 ft., cost $2,340 (no material furnished
bv stated

St. Clair County. Sect. A, concrete, 9000

ft., cost $20,942 (exclusive of cement).

Jollet. III.—About $93,000 is to be spent
by city for paving E. Cass, S. Ottawa,
Frank Sts., 4th and Western Aves.. etc.

LevtflstovKn. III.—Plans completed by
Fuller-Coult Co.. St. Louis, Mo., for 12,000

sq yds. brick paving on concrete base,

pitch filler, concrete curb and gutter.

Bids will be received in about 60 days.

•Beloit, Wl».—Bids were opened Apr. 10

at office of Pub. Wks. Com. (Geo. P.

Hayncs. Chmn.) for furnishing material
and Improving portions of Bushnell Cha-
pin. Church. Clary. Harrison and 19 other
streets, requiring 128,000 sq. yds. paving.
85.300 lin. ft. curb and 500 lin. ft. covered
gutter. Contract was awarded May 3 to

White Constr. Co.. Milwaukee, for the

asphalt paving (about 90 per cent, of the

work); their bid on sheet asphalt. 25.000

sq yds. or over, using Trinidad asphalt,

was $1.37 per sq. yd., or for Mexican as-
phalt $1.27 per sq. yd.; asphalt concrete,
using Trinidad. $1.20 per sq. yd., or using
Mexican brand. $1.15 per sq. yd., com^
bined curb and gutter, 30 cts. per lin. ft.,

excav. 25 cts. per cu. yd.; covered con-
crete gutters. 50 cts. per lin. ft. Geo.
Welsh, of Beloit. secured contract for bal-

ance of work, using brick. He bid for

brick, using Barr block, on 25,000 sq. yds.

or over. $1.86 per sq. yd., or $1.90 using
Purineton block. $1.99 per sq. yd. for

vitr. block using necessary concrete be-
tween the ties; excav.. 38 cts. per sq. yd.,

combined curb and gutter, 48 cts. per
lin. ft.

•Kaukauna, Wis.—Contract awarded
for improvements of portions of Wiscon-
sin Ave. and Main Canal and Lawe Sts.

and about 12 blocks asphalt to White
Constr. Co.. of Milwaukee.

•Burlington, la.—Contract awarded
May 3 for paving with concrete as fol-

lows: Gunnison St.. to Elmer Gochanour.
of Grand View, at $1.15 per sq. yd.; and
for South St.. to Keokuk Quarry & Con-
str. Co.. Keokuk, at $1.09 per sq. yd.

Robt. Kroppach. City Clk.

Cedar Rapids, la.—Bids desired until

Mav 21 by J. L. Storey. City Clk.. to fur-
nish material and improve portions of

Park and Washington Aves.. 17th. 18th
and several other streets. Bids desired
on vitr. paving block, vertical fibre pav-
ing block and asphaltic concrete.

•Des Moines, la.—Contract for paving
with brick 30.647 sq. yds. on E. Grand
Ave. awarded by City Council to Rein-
king & Co., Des Moines, at $1.69 per
sq. yd.

•Iowa Falls, la.—Contract awarded
Apr. 30 for paving to Ford Paving Co..
Cedar Rapids. la., as folows: 13.000 sq.

yds. asphaltic concrete. $1.59; 2000 cu. yds.
extra grading. 40 cts.; 7500 lin. ft. cement
curbing. 33 cts.; 7500 lin. ft. cement curb
and gutter. 43 cts.; 2000 sq. yds. rein-
forcements, 12l^ cts. E. L. Marriage. City
Mgr.

Rockwell City, la.—^Bijs reported de-
sired until May 17 by E. C. Stevenson,
Mayor, for 75,000 yds. paving. Bruce,
Sanderson & Boynton. Engrs., 430 Bee
Bldg., Omaha. Neb.

Bralnerd. Minn.—New bids desired June
1 by C. W. Mahlum. Co. Aud., for re-
decking with creosoted blocks Laurel St.
Bridge over Mississippi River.

Center City, Minn.—Bids reported de-
sired until May 17 for 19.865 ft. gravel
road construction. A. F. L. Stromgren,
Co. Aud.

Green Isle, Minn.—Bids reported de-
sired May 14 by Co. Comrs. for grading,
turnplking and graveling roads.
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'*Oulutk. Mian.—CoBtract awarded by
OiiT Couaett tar tmauntmtaax. VI. B. >th^tog H. CroMidb * Ott.. at W.m.
pavtns. ooaerata eorb and storm aewer.
AOoBtraet haa bam awarded to A. N.

N>laon for parlnc Woodland Ave. wjth
! -courar reinforced cooerete. at $1T.T9S.
Lyetwl Ayrea. Oty Bncr.

oBta May 17 tv Ausuat Hi
«porte<
obeiiatieln. Pnr-

Ast._ for cndtnc andpavlnK por-
tloaa of TartooB atraats

Graat Bond, Kan.—Bids desired unUl
M»y !1 by F. A. Moses. City Cterli.
for n.tM so. yda. aaphaltic concrete pavt
H. A. BowlBBd. ncr.. MePherson.

Fan City, Wab^Blds reported desired
May t> by Ocol Riaehors. ritv Clk.. for
pavins. cnrbtiic and cutterlng. to cost
abaot n».m.

Sewace IWspoaal **

Ity Council TOted to
for street pavements
of city.

••ntimiiage and

Mot.—City Council voted to
^Docrete pavements on !nd St.;

coot aboQt CKT.M9.

^adalla. HI*.—Contract for paving with
vitroUc brick W. 4th St. awarded bv City
Cooacil to Joa. W. Menefec. Sedalla. at
n.tl per sq. yd.

^, --. by Citj-
Endnaar aatil t p. m. May IS for as-
l>haltic concrete paving on Holland St..
from Cherry St. to Grand Ave.. 74K sq.
vds. : estimated at %\ M per sq. yd.
Contract awarded May 10 to Osark

Kne. It Contr. Co. for conatructlon of
'-.i&i sq. yda. of tarvia filled macadam, at
tl.SSU per aq. yd., on Grand Ave., from
National Boate to Delaware Ave.

Little Rock. Ark.—Hiutb R. Carter.
Mate HiKbway Bn«r. estimate coat of
constructing bUrhway from Pine Rluff to
Uacoin County line, distance of It mileii.
at. about nM.aM. to be built bv Road
ImproTeinant Diat. No. 7. Jefferson
Coonty.

WiarMan. Ark.—BIda reported desired
May M by M. W. KIklns. Secy. Road
Iraprov. DIst. No. 1 for tt milea of (ravel
road. Wm. J. Parker. Engr.. Pine BhifT.

Clat«i«rille. Taa. Dlda desired until
May 11 by Bd. AJdcraien for pavlns and
cnrMac certain streets, inrlndlnic *2.W
sq. yds. aaphalt macadam. U.UI aq. yds.
vertL flber brick. IStT aq. yds. concrete
part.. 7(U lln. ft. combined concretr curb
and Kuttar. MI* Un. ft. plain concrete
curb. etc.. advertised In EncineerInK
Raeord. K. P. Pstaraeo. En«r.. MusRosee.
Okla. John Webb. City Clk.

AOaliaa, Tex.—Contract for pavlnr Pea-
body and Blrrolnsluun Sta. awarded by
City Comra. to Standard Enxinecrinv Co..
17 Battery PL. Now Tork. S. T.. at $15.-
414 and tll.lM. respectively

Eagle Paaa. Tax.-About tZt.OOO bonds
have been sold for road improvements In
Maverick County.

*HeualMi, Tax,—B. E. Sanda. City
Knsr., writes following Is tli« unit prices
of Enrelu Pavinv Co., Houston, suocesa-
fol bidder for pavinc Main St. Bonle. from
O. H. * & a. Ry. to Bellalre Ave., uainK
Taaeo aaptaaltic conerete (Mds openad
Apr. IJ):
«i.(M cu. yds. exeav tO.ZTt

I* inleta. Type "C" B.M
1,«M ton-mile baol over MM ft (0

It catcbfaasins. "A" ttM
1* inlets. Style "B" 22.M
1* ratcbfcastns and Inlcu (to

adlnat) }.M
10 flanafeaAs tapn it* a4ttuai>. .... 4.MMM 9m. rainfordns bam ]n pUee! '. .01>
I* ea. rda. extra brick work t.7l

l.M* Iba. extra cxst iron 02
IM sq. yda. S-in. oonerat* base. . . M

i».»ll wn. yda. (-In. cooerete tawe... .M
IM cu. yds. extra conerta (.00

t.Mt man br. extra work (per man
boor) JO

2,M0 taaas hr. extra work (per
team hoar) 70

23.0U Un. ft. stanMrd concreta ctirb,
U-in 17S

10 Mn. ft. standard concrete cut-
ter »

Ujmt tin. ft. standard, comb, curb
and mttter. 63

IM sq. ft. standard concrete drtvc-
wsys 17S

IM sq. ft. steiMard concrete side-
walka 145

10 Un. ft stone curb (to adjust) .2S
1,0M Hn. ft. standard stone header. .4fi

Sewer Pl|>e to Lay:
IM Un. fL U-in. 3 to S ft. deep. . 1.4&
IM Itn. ft. 24-in. 3 to « ft. deep.. 2.10
IM lln. ft. 15-in. 3 to S ft. deep.. I.U
IM Un. ft. 18-in. « to 1« ft. deep. 1.(0
100 Un. ft. 24-in. « to 10 ft. deep. 2.10
100 Hn. ft. 15-in. « to 10 ft. deep. 1.10
100 lln. ft. standard plate cnlrarts 3.W

1.SK lln. ft. curb bars in place 18
{•,•11 sq. yds. aspbaltic concrete

paving (Texaco) 74

Total »143,72«

Cresory. Tex.—Bids desired until May
II by Bd. Permanent Road Comrs.. De-
nned Rd. Dlst. No. 1. to consfuit a sys-

tem of highways, with rrqntred bridges.

drainage ditches ai»d an approach to the

Corpus Chrlsti <3auseway. Bids to l)e

submitted on acceptance of a »50.00«

bond issue and also on a cash basis.

Kaufman. Tex.—Bids desired until

May 21 by Commissioners' Court for

tSM.OOO road bonds of Comrs. Prect.

No. 3 and also »1&0,000 road bonds of

Justice Prect. No. 8. Jas. A. Cooley.

Co. Judge.

Kountae, Tex.—Bids desired until May
24 by CJounty Ck>mrs.. Kountze. for clear-

ing and grubbing, earth work, concrete

arches, culverts, furnishing and laying

shelL rock or gravel, etc.. In construction

of highways. Hardin County. Dist. No. 1

(Wm. Bradbum. Engr., Sour Lake).

Marshall, Tex.—City Comn. voted to

spend $15,000 for paving W. Burleson.
W. Houston. Ginocchio and N. Franklin
.Sts.

Oakvllle, Tex.—CItlsens voted »40,000

bonds for Improving roads in Road Dist.

No. 4. In Live Oak County.

Tulsa, Okla.—.About 50,000 sq. yds. as-

phalt paving contemplated. T. C. Hughes,
City Engr.

Pueblo, Colo.—About 22.000 sq. yds.

brick pavement contemplated. D. P.

Gaymon. City Engr.

Anacontes, Wash.—Contract awarded
May 4 for 16.000 sq. yds. asphalt pave-
ment on Commercial Ave., to Washing-
ton Paving Co. of Tacoma. at $23,777;

Independent Asphalt Co., Seattle, bid for

the work $25,943. C. C. Temple, City Clk.

Castle Rock, Wash.—City Council voted
to pave with concrete 12,000 sq. yds.

Ephrata, Wash.—Contract awarded
May 3 for constructing a 7-mile highway
to W. G. Mulligan Co., of Spokane, at

$14,498. Next 3 lowest bids: Kazee &
Preston, Ephrata. $15,973; G. L. Stickler,

Davenport, $17,400; Mohr Constr. Co..

Watervllle, $17,906. F. H. Stradllng, Co.
Engr.

Oarfleld, Wash.—Contract is about to

be let by City Council for grading, park-
ing and constructing concrete sidewalks
on California St.; cost about $10,000.

Montesano, Wash.—Bids desired May 24

by W. D. Campbell, Co. Aud. for con-
structing Permanent Highway No. 9, a
distance of about 2 miles extending from
Pacific to Mocllps, and Includes grading,
constructing culverts, and an overhead
crossing over Northern Paclflc Ky. tracks.

and surfacing with gravel. G. D. Robert-
son. Co. Kngr.

Mt. Vernon, Wash.—Bids reported de-
sired until June 8 by County Comrs. for

Improving about 2% miles Montbom-Mc-
Murray ltd., Involving about 25,000 cu.

yds. common hardpan and rock excava-
tion work. A. L. Strong, Co. Engr.

Seattle, Wash.—Bids reported desired
until May 25 by County Comr.s. (Byron
FTielpse. Clk.) for constructing Vashon Is-
land Rd., being Bond Issue Rd. No. 14.

Probable cost, $50,000.
City Council voted to pave Railroad

Ave., estimated cost $104,408.
City Council voted to pave Massachu-

settt, N. 45th, W. Hanford. W. Stacy
Sts.
Lowest bid opened by Bd. Pub. Wks.

(or |>avlng $th Ave. west submitted by
P. J. McHugh, 3rd Ave. West and Mercer
St. at $39,430.

City (iouncll voted to pave E. Olive, E.
Pine. E. Union, E. Seneca, E. Madison
and other streets In 12th Ave. regrade
district; cost $226,000.

South Bend, Wash,—Contract (or con-
structing Permanent Highway No. 1-A
from East Raymond to Glessey's Cross-
ing awarded by ('ounty (.'omrs. to Ali-
red ft James. Centrulla. at about $23,600.

Vancouver, Wash.—City Council voted
to luu'dsurface and construct cement
walks on Columbia St.; cost aoout $12,000.

Walla Walla, Wash.—Petitions are
being considered for 15,000 sq. yds, paving.
All classes speclfled. W. R. Rehorn. City
Lngr.

Washlngten.—State Highway Comn.
at Olvmpla awarded contracte May 3
aa follows; Pacific Highway in Kalama
south 3i4 miles crushed rock to Porter &
Conley, Portland, $11,576; Carrollton north
2 mites crushed rock to Montague &
O'Reilly, PorUand, $r,,060, and Blaine
south 3 miles crushed gravel to Wortheii
& Satterthwaite. Lynden, $6,444.

Washington.—Bids desired June 1 by
Stete Highway Comn. at Olympla, for
clearing, grading and draining about 6
miles of Pacific Highway, from Tuledo
south In Lewis County: clearing and
grading S)i miles of Pacific Highway be-
tween Lacey and Nistjuaily In Thurston
County, 1 mile of National Park Highway
across MasheU River Canyon. Pierce
County.

Watervllle, Wash.—Contract will be let
about June 1 for constructing Permanent
Highway No 3 near (irando to be sur-
faced with gravel macadam and cost
$21,M0.

North Bend, Ore.—Contract awarded
AUT 27 (or paving to Warren Constr.

Co. Portland, at the following bid: lixcav

per cu. yd., 65 cts.; concrete curb and
gutter, per lln. (t., 85 cts.; curb armor,
per lin. ft., 15 cts.; 7862 sq. yds. gravel

bltulithic, per sq. yd., $2.05; tot^l cost

about $19,338.

Portland, Ore,—Contracts for paving
awarded by City Council as follows:

Shaver St. with asphaitic concrete to Ore-
gon Independent Paving Co., Portland, at

$29,381; Brooks St. with asphaitic concrete

Giebisch & Joplin, Portland, at $13,677;

E. 71st and E. Yamhill St. with concrete
to Cochran & Nutting Co. at $12,570.

We are informed that the County pav-
ing work which is about to be let, in-

cludes 40 miles of redress over old mac-
adam roads, and 30 miles of entire new
pavement over new grade. This 30 miles
includes the Columbia River Highway,
which will be paved and in good shape
this year. The work is to be paid for

by a $1,250,000 bond issue for which citi-

zens voted Apr. 14. Bids will be received
on all closses of pavement, type to be

selected at opening of bids. Following
is the list of roads, and the appropriation

on each. (Entire work will be in charge
o( J. B. Teon, County Roadmaster, Room
504 Court House).
The above work is apportioned as fol-

lows „ ,

The Base Line Road, from Easterly

boundary line of City of Portland to West
line of County Road 533; cost $152,266.

Sandy Road from Easterly boundary
line o( Portland to Chanticleer; cost

$335,916. „^ ,.

Columbia River Highway from Chanti-
cleer to the Hood River—Multnomah
County Line; cost $354,016.
Powell Valley Road from Easterly boun-

dary line of the City of Portland to a,

point in the West line of Jane Powell,

D. L. C. in Sec. 10; .?ost $128,935.

Foster Road from Easterly boundary
line of Portland to the Multnomah-Clac-
kamas County Line; cost $76,305.

Canyon Road from Westerly boundary
line of Portland, to the Multnomah-Wash-
ington County Line; cost $39,350.

Capital Highway from Westerly boun-
dary line of Portland to Multnomah-
Washington County line; cost $95,814.

St. Helens Road from the West line of

29th St., Portland, to a point Northwest
from North line of Blocks 13 and 14 in

Linnton; cost $67,400.
South Bend, Ind.—The Bd. Pub. Wks.

voted to pave Allen and Fulton Sts.

Tillamook, Ore.—County Court Tilla-

mook County, is about to let contracts for
constructing Bayocean Road, cost about
$10,250.

Yoncalla, Ore.—Contract awarded
Apr. 24 for paving Front St., to Schell &
Schell, of Medford, at $10,841. W. F.
Lauman, City Recorder.

California.—Bids reported desired June
1 by State Highway Comn., Forum Bldg.,
Sacramento, for constructing following
State roTds (concrete pavt. unless other-
wise stated):
Tulare County—.4bout 3.9 miles.
Monterey County—10.3 miles about 4.7

concrete.
Colusa County—10.6 miles.
Humboldt County—6.9 miles grading.

El Centre, Cal.—About $100,000 highway
lionds for road between Dixieland and El
Centre have Ijeen sold by County Bd.
Superv.

Loa Angeles, Cal.—Contract (or Im-
proving to include 38.735 sq. ft. walks on
Huntington Drive and other streets in
Balrstown awarded to Geo. S. Benson &
Son, Stimson Bldg., at $14,887.

Pasadena, Cal,—Contract for 157,197
sq. ft. oil miicadam pavements awarded
to Andrew Holloway, 471 S. Broadway, at
$18,806.

Portervllle, Cal.—Plans and specifica-
tions are being prepared by City Engineer
for paving Duncommon. "E," Fig, 2nd
and Thurman Sts. and Murray Ave.

Riverside, Cal,—Contract (or macada-
mizing Fairmount Bouie. awarded by city
to Johnson-Shea Co., Riverside, at $11,397.

Sacramento, Cal.—The Assembly passed
bill providing for $12,000,000 bond issue
for completing construction of state
highway system and mountain laterals.

Santa Ana. Cal.—Bids desired May 25
by Bd. Superv. Santa Ana, for Improving
El Toro Road, W. B. Willian,.: Co. Clk.

Santa Barbara, Cal,—Contract (or
paving Valerio St. awarded to Municipal
Improvement Co., San Francisco, at $31,-
138.

Stockton, Cal.—Contract for paving
with asphalt concrete streets In North-
western section of city awarded by Citv
Council to A, Teichert & Son at $27,375.

'

Ogden, Utah.—Washington Jenkins,
City Engr., has been instructed to pre-
pare plans and specifications for paving
Madison Ave. from 25th to 28th Sts. with
sheet asphalt on concrete base approxi-
mately 11,000 sq. yds.

Ogden, Utah.—City Comn. Is consider-
ing contracting 4-mile boulevard alons
Ogden River.

Emmett, Idaho.—Contract for con-
structing 4'^ miles road from Junction
north and south forks of Payette to
terminus of present road to Garden Val-
ley to Morrison & Knudsen, Boise, at
$10,000.

Garden Valley, Idaho.—Contract for

constructing iVi miles road near Garden
Valley awarded by Highway Dist. Comrs.
to Morrison & Knudson, Boise, at $10,000.

Hull, Que.—Citizens voted May 3 to is-

sue $67,000 bonds for local improvemenU.
including sidewalks and streets.

Montreal, Que.—Bids desired until May
IS by Bd. City Comrs. (L. N. Senecal,
Secy.) to construct cement and asphalt
sidewalks.

St. Lamberts, Que.—Bids desired by E.
Denkwater. Town Engr., until May 17,

(or paving 17 streets including Victoria,

Bird, Front and Elm about 57,000 sq. yds.

with sheet asphalt, and asphaitic con-
crete; cost $127,000.

Toronto, Ont.—About $120,000 is to be
spent by County Bd, Highway Comrs. for

road improvements.

STREET CLEANING AND
GARBAGE DISPOSAL.
Items Arranged Geographically

Long Island City, L. I., N. Y.—The only ,

bid received and opened May 5, by Mau- .

rice E. Connelly, Pres. Boro. Queens, for

final disposition of garbage, rubbish,

ashes and street sweeping in 5th Ward,
Boro. Queens, during months of May,
June, July, Aug., Sept. and Oct., 1915, and
furnish and operate necessary dumps,
scows, etc., was submitted by C. R. Van
Netton, at $10,940.

New York, N. Y.—Bids desired until

May 21 by Bd. Health, New York City

(S. S. Goldwater, Pres.), to furnish labor

and materials and equipment required

for the removal of night soil, oftai, dead
animals, etc., from the several boroughs
(or a period of 5 years beginning July 1,

1915. Total security, $100,000.

TItusvllle, Pa.—This city is about to

purchase a pickup sweeper. Address H.
A. Holstein, City Manager.

Dayton, O.—Contract for furnishing
conveying and elevating machinery for

garbage reduction plant has been award-
ed to the Caldwell Co., of Chicago. 111., at

$3,300.

Sheboygan, Wis.—Following are bids
opened May 7 by Bd. Pub. Wks. (C. U.

Holey. Chmn.) for a 12-ton garbage in-

cinerator: Decade Incinerator Co., Min-
neapolis, Minn.. $8,800 with steel stack .

or $9,950 with brick stack; McGuire In-

cinerator Co., Chicago, 111., $8,785, brick

stack.

Superior, Wis.—The Bd. of Health is

reported to have decided to construct a
garbage incinerator; cost $9,000. Dr. C.

M. Gould, City Health Comr.

Joplin, Mo.—An election will probably
soon be held to vote on issuing $10,000

bonds for construction of an incinerator.

Dr. D. R. Hill, Health Comr.

Springfield Mo.—There is reported to

be a movement on foot here, looking to

the construction of an incinerator. T. K.
Bowmon, Mayor.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Items Arranged Geographically

Dredging—Portland, Me.—Bids desired

until May 25 by Maj. F. A. Pope. Cotvs
Engrs U S. A., Portland, for dredging
in Portland Harbor, Me., advertised in

Engineering Record.

Wharf Improvement — New; London,
Conn.—Bi'ls desired until May 22 by J. T.

Yates, Lighthouse Inspector, 3d L. H.
Dist. Tompklnsville, N. Y., for furnishing

,

material and repairing XT. S. Lighthouse
Service Whar( at New London, Conn.

Waterfront Improvement—Brooklyn, N.
Y.—The new plan of the Commissioner of
Docks for improvement of waterfront and
harbor at Mills Basin, Brooklyn, has been
approved bv the Sinking Funds Conrin.

This means" that the. so-called Jamaica
Bav improvement will be pushed to com-
pletion. The Federal Government has ap-
propriated $850,000 to drain channel, the
State had ceded land under water and
city has appropriate $10,000,000 for im-
piovements of drainage and wharfage.

Canal—Long Island.—Governor Whit-
man is reported to have signed the bill

appropriating $995,000 to secure lands and
light of way for a canal to be constructed
by U. S. Government on south side of
Long Island. The survey of proposed lo-

cation of canal, which has been made by
engineers of U. S. Government, on Long
Island, connects Jamaica Bay, Hempsted
Bav, South Oyster Bay, Great South Bay.
Moriches Bav. Shinneeock Bay and Pe-
conlc Bay. The appropriation takes care
also of the necessary channels, basins,
bridges, adjuncts and excavation

Sea-Wall Repair—New York, N. Y.--
Bids desii-ed .May 29 by Col. Fred. V.

Abbot, Corps Engrs., LT. S. A., New York.
N. Y., for furnishing and placing np-rap
stone for repair and enlargement of sea
wall at south of U. S. lands at Sandy
Hook. N. J., advertised in Engineering
Record,

Sea Wall—Stone Harbor, N. J.—Bor-
ough Council reported to be considering
the construction of a combined bulkhead,
sea wall, boardwalk and jetty system.

^Itemt marked thus giie the nomet of parties awarded contracts.



May 15, 1915 ENGINEERING RECORD 159

Oam—CtnclnnatI, O.—Foliowinp are 5 lowest bids opened by Lieut. Col. H. Jervey,
Corps. Engrs., U. S. A., Cincinnati, for reconstructing in concrete, top of Dam 2,

Musl«ingum River: (a) G. T. Fogle & Co., St. .\lbans, W. Va., $34,308; (b) Clifton
Bros., Zanesville, $36,040; (c) Benjamin Douglas Co., Detroit, Midi., $36,780; (d) J. A.
Swingler Contr. Co., Zanesville, $37,180.

(a) (b) (c) (d) (e)
4,500 cu. yds. excav $0.90 $1.10 $1.80 $1.25 $1.00
5,100 cu. yds. concrete 4.15 4.00 2.30 4.10 4.20

100 sq. ft. cut-oflf timbers 50 3.00 1.80 .50 2.00
13 M. ft. slieet piling 49.00 65.00 135.00 68.50 50.00

S,10(t bbls. cement, bbl 1.36 1.45 2J5 1.50 1.75

itCargo Doors, Etc.—Philadelphia, Pa.

—

Contracts awarded May 6 by Dept.
Whaves. Docks and Ferries (Geo. W. Nor-
ris. Secy.) for work on Piers 38 and 40.

-as follows: Cargo doors at Southwark
and Delaware piers, bet. Catherine and
Christian Sts., to Kinnear Mfg. Co ,

Co-
lumbus, O., $17,231; electric wiring of both
piers, the United Electric Constr. Co.,

Philadelphia, at $26,675; for asphalt pav-
ing on Pier 38, to Eastern Paving Co.,

Philadelphia, at $13,300, and to Field Bar-
ber & Underwood, Philadelphia, for wood
and granite blocks on piers, $7,188.

Creek Wall—Wilkes- Barre, Pa.—B. K.

Finch City Engr., writes bids were
opened Apr. 30, for wall along Solomons
Creek and the lowest bid was submitted
by c' J. Carroll, as follows: Concrete
per cu. yd., $5.90; excav. per cu. yd., 80

cts.; total $12,625. Next 3 lowest bids:

Davis & Parry, $12,710; D M. Rosser,

$13,492: Arthur Casey. $13,633.

Water Turbines, etc., Wheeling, W.
Va.—Bids desired until June 2 by Maj. T.

R Jackson Corps Engrs. U. S. A., Wheel-
ing for furnishing and delivering water
turbines, air compressors, vaive jacks,

and gate winches, etc., for Dams Nos. 15

and 19, Ohio River, advertised in Engi-
neering Record.
^Drainage—Charlotte, N. C.—Contract

awarded May 3 by the Mecklenburg
Drainage Comn. (W. S. Palirr, Secy.) to

Georgia Constr. Co., Augusta, Ga., for

drainage improvements in McAlpine's
Creek Drainage Dist. No. 1, at 5.6 cts.

per cu. yd. for earth excav. and $2 per
cu. yd. for rock excav. Work consists of

about 7 miles dredging ditches, contain-
ing approximately 312,000 cu. yds.

-^Levee Work— Augusta, Ga. — Nisbet
Wingfield, Ch. Engr. River & Canal
Comn., writes following are lowest bids
opened Apr. 27 for constructing an earth
levee along Savannah River, below Au-
gusta, Sects. 5 and 6:

A^Sect. 5, 516,000 cu. yds.. Globe Dredg-
ing Co., Savannah, 9.9 cts. per cu. yd.

(awarded contract); Henry C. Morrison
and C. E. Glover. Augusta, 11.5 cts.;

Louisiana Contr. Co.. Baton Rouge, La.,

11.9 cts.
*Sect. 6, 512,000 cu. yds., Henry C.

Morrison & C. E. Glover. Augusta, 14.5

<:ts. (awarded contract): Crow Contr.

Co., Mt. Pleasant, Tenn., 14.98 cts.; Globe
Dredging Co., 15.83 cts.

-i^Stone—Savannah, Ga.—Contract re-

ported awarded for 40,000 tons of stone
(or jettv work at Savannah to the Mc-
Cabe Quarries Cement Building Materials
Cor., of Charleston, S. C.

Drainage—Darrow, La.—Following are
bids opened May 4 by the Bayou Conway
Drainage Dist. for drainage work, in-

cluding 98,300 cu. yds. excav. and clear-

ing, and erecting 5 wooden highway
bridges (price given per cu. yd.): Flcard,
Buckmaster & Weil. New Orleans or
Gonzales, La., 6.49 cts.; A. J. Brum-
baugh, 4431 Carrolton Ave., New Orleans,
7.5 cts.; D. B. Gore & Co., New Orleans,
7.73 cts.; R. H. & G. A. McWilliams, 1111
McCormick Bldg., Chicago. 111.. 7.9 cts.

Ditches—Canton, O.—County Comrs.
•considering construction of Sugar Creek
<litch, 12 miles, and Domer ditch, 2 miles.

Steel Locks for Dam 29—Cincinnati, O.—Bids were opened Apr. 27 by Lieut. Col.
H. Jervey, Corps Engrs., U. S. A., Cin-
•cinnati. O., for furnishing and erecting
steel lock gates for Dam No. 29, Ohio
River, and following are totals of 4 low-
est bids, also unit prices of 2 lowest bid-
<Jers: (a) C. A. Turner, Inc., Pittsburgh,
Pa., $26,314; (b) Tndependent Bridge Co.,
Beaver Ave., Pittsburgh. $26,492; Alliance
Structural Co.. Alliance. $26,830; J. and
J. B. Milholiand Co., 714 5th Ave., Pitts-
burgh. Pa., $27,121:

(a) (b)
414,000 lbs. structural steel. $0,042 $0.0347
82,700 lbs. forgings 041 .05
6,000 lbs. bolts, etc 052 .05

20,600 lbs. iron castings... .034 .05

43,400 lbs. steel castings.. .0545 .10
2,550 lbs. bronze 55 .60

84 lbs. rubber 90 1.50
9.5 M. ft. oak timber... 71.50 70.00

A-Dredglng — Detroit, Mich. — Contract
.awarded by Lieut. -<Jol. Mason M. Pat-
rick. Corjis Engrs.. X'. S. A.. Detroit,
Apr. 28, for dredging ship channel in
Lake St. Clair, Mich., to Greiling Bros.
Co.. of Green Bay. Wis., at 11.45 cts., per
ru. yd., scow measure.

^Dredcilna — Duluth, Minn.—Following
iiioi for dredging opened May 4

R. D. Peek, Corps Engrs., Du-
Scr. 1. Ontonagon, Mich.,

tlrtUgiii>c .'iO.noO cu. yds.: (h) .Sec. 2, upper
entrance Keweenaw Waterway, Mich..
dredglMK 20.000 cu. yds.; (c) Sec. 3, Har-
bor of Refuse, lower entrance Keweenaw
Waterway, Mich., dredging 498.000 cu.
yd*.; (d) total: Northern Dredge & Dock
•Co., Duluth. (a) 9 cts., (h) 12 cts., (c) 20
ct».. (rt) $104,700: Great Lakes Dred(fe &

Dock Co., Duluth, (a) 20 cts., (b) 15 cts.,
(c) 8.75 cts., (d) $52,575; Zenith Dredg.
Co.. Duluth, (a) 14.25 cts., (b) 14.25 cts.,
10) 9 cts., (d) $51,945 (recommended for
acceptance).

Ditch Work— Litchfield, Minn.—Bids re-
ported desired until May 17 by A. O.
Palmquist, Co. Aud., for constructing
ditch No. 36, estimated to cost $19,902.

y^Dltch—St. James, Minn.—Contract
awarded Apr. 30 for constructing Judicial
Ditch No. 9, counties of Watonwan and
Martin, to G. Christensen, of Clear Lake,
la., at $31,650.

Irrigation ^ Eureka, .Mont. — Bids for
construction of a complete gravity irri-
gation system for about 10.000 acres will
probably be advertised for in about 30
days. Entire work of contract under
direction of the Engineering Cor. of
Helena. (A. W. Verharen, Vice Pres.).

Drainage Work—Bellingham, Wash.

—

Bids desired May 25 by W. D. WaLace,
Co. Aud. for digging, excavating, dredg-
ing and constructing main ditch for water
way and 3 laterals in Drainage Dist. No.
7. Cost reported at about $30,000.

Stone for Jetty—Lone Tree, Wash.

—

Following are bids opened Apr. 28 by
Lieut. -Col. J. B. Cavanaugh, Corps Engrs.,
U. S. A., Seattle, to furnish and deliver
stone for jetty construction at Lone Tree,
Gray's Harbor: Hercules Sandstone Co.,
Tenino. $310,000; McCormick Lumber Co.,
McCormick, $360,000; Owens & Eden,
Seattle, $386,000; J. M. Clapp, Seattle,
$342,000; Cascade Contract Co., Portland,
Ore., $330,000.

Seawfall—Seattle, Wash.—City Council
has adopted resolutions providing for con-
struction of a seawall on west margin of
Kailroad Ave. from Madison St. to Wash-
ington St.; filling of street and paving
westerly 40 ft. with brick. The plan pro-
vides for a concrete seawall on a piling
foundation protected by riprap and 12-ft.
sidewalk on west side of street; cost
J200,000.

-A^lrrlgation Work—Payson City, Utah.

—

Contract awarded by U. S. Reclamation
.Service, Provo, for construction involving
about 8000 yds. of canal excav. and 1350
yds. of reinforced concrete, to the Greene
Constr. Co. of Tooele, at $14,300. Work is
located- near near Payson City.

Power Plant—Price, Utah.—J. H. Man-
son, of Price, has petitioned the State
Engineer, at Salt Lake City, for 250-
second ft. of the flow of Price River, to
be diverted through a canal 9348 ft. long
and returned to natural course after use
for power purposes; electric power gen-
erated to be used for light and power in
Carbon and Emory Counties. A power
plnnt will be constructed on Price River
below Helper.

Dam—Montreal, .Que.—Bids desired un-
til June 15 by Quebec Streams Comn.,
.McGili Bldg., Montreal (O. Lefebvre, Ch.
I'-ngr.), for storage dam at La Loutre on
St. Maurice River.

Dredging—Toronto, Ont.—Bids desired
May 20 by R. C. Desrochers, Secy., Dept.
Pub. Wks., Ottawa, Ont., for dredging
at Toronto Eastern Gap.

Hydro- Electric Plant—KeJowna, B. C—
C'ty Council considering constructing a
municipal hydro-electric plant, to cost
:<1 20.000. Engineers, Du Cane, Dutcher &
Co.. Vancouver.

Dredging—New Westminster, B, C.

—

Bids reported desired until May 27 by
IJ. C. Desrochers, Secy. Dept. Pub. Wks..
Ottawa. Ont., for dredging required at
.Shoal Passage, Howe Sound. Comox-Atlin
Dist.. B. C. C. V. Worsfold, Dist. Engr..
Now Westminster.

•Pumping Plant for Drydock—Panama.—Contract for furnishing material under
Circular 891 for comnlete pumping plant
for Dry Dock 1, Balboa Terminals, Bal-
boa, Canal Zone, Isthmus of Panama, has
been awarded by the Panama Comn..
Washington. D. C, to Henry R. Worth-
ington, of New York. Contract involves
design, fabrication and delivery on the
Isthmus of structural, mechanical, elec-
trical and hydraulic parts required for
this installation. The pumping plant
comprises 4 main pumps. 2 drainage
pumps and 1 bilge pump; also all hand
and power operated gate valves as well
as automatic check valves. Structural
work to be furnL-fhcd by contractor in-
cludes floors, platforms, gangways, lad-
ders, stairs and hand rails necessary for
safe and convenient access to all parts,
operation, lubrication, test and repair,
and required for access, support and erec-
tion of all pumps, motors, controls, shafts.
bearings, valves, piping and all other
parts of the pumping plant. Time for
complete deliverv of all material about
210 days.

ELECTRIC RAILWAYS.
Itenis Arranged Geographically

Walden, N. Y,—Surveys are about to be
made by Thomson & Wooster, Walden,
for electric railway to connect Orange
County Traction Co.'s line at Walden
with the Wallkill Transit Co.'s line at
(ioshen.

Germantown, Pa.—Plans are being
considered by Business Men's Asso. to
build an electric line in East German-
town.

Lynchburg, Va.—About $85,000 will be
spent by Lynchburg Traction & Light
Co. for rehabilitating its wire system.

Parkersburg, W. Va.—Kanawha Trac-
tion & Electric Co. chartered to build an
electric railway. Mason C. Ambler, Edw.
Brast, both of Parkersburg, among in-
corporators.

Baton Rouge, La.—Baton Rouge Elec-
tric Co. contemplates building $200,000
power plant to be 100 x 75 ft.

Dubuque, la.—Plans are being made by
Union Electric Co. to rebuild 2 miles
track.

Kansas City, Mo.—Plans are being
considered by Kansas City Rys. Co. to
build 14 miles of double track extensions
in Kansas City.

RAILROADS.
Itenis Arranged Geographically

Philadelphia, Pa.—Local press reports
state resolutions have been adopted in
Select Chamber looking to abolition of
all grade crossings in Willow and Front
Sts., in the 13th Ward, and in Poplar,
Front, Germantown Aves. and North
American St., as far north as Allegheny
Ave. The resolutions notified the Bureau
of Surveys and the Philadelphia & Read-
ing Ry. offlcials to confer with a view to
removing the surface tracks; estimated
cost of work, $6,000,000.

Reading, Pa.—Four plans for elimina-
tion of grade crossings have been sub-
mitted by Wm. H. Dechant & Son and
Fred H. Dechant, engineers, to the
Chamber of Commerce. The estimates
range from $90,000 for the first to $1,250,-
000 for the fourth plan.

West Palm Beach, Fla.—The Palm
Beach & Everglades R.R. Co., of West
Palm Beach, reported formed, to con-
struct a railroad from West Palm Beach
through Palm Beacfh, Lee and De Soto
Counties. T. J. Campbell, Secy. ; Geo. G.
Curry, Attorney.

Roby, Tex.—The Roby & Northern
R.R. Co. reported incorporated to build a
railroad from Roby, in a northerly direc-
tion to a connection with the Texas Cen-
tral at North Roby, a distance of 5 miles;
capital $10,000. Directors: C. L. White,
Hillsboro; J. C. MeWhirter, Roby, and
others.

Tenino, Wash. — Contract reported
awarded by the Hercules Sandstone Co.
to Dibble & Hawthorne, of Tenino, for
constructing 7 miles of standard gauge
railway from point near Tenino, on the
Northern Pacific Ry. line, to the quarries
of Hercules Sandstone C^o. ; estimated
cost $50,000.

PUBLIC BUILDINGS AND
SCHOOLS.

Items Arranged Geographically

Ashburnham, Mass, — Plans prepared
I'y Cooper & Parker, of Boston, for a
3-story brick building to be erected at
Cushing Academy to replace the boys'
dormitory destroyed by fire.

• Boston, Mass. — Contracts recently
awarded by Mayor for erecting schools
were additions to Hyde Park High School,
Chas. R. Grace, at $50,000, and high
school for practical arts, to Julius A.
.Schweinfurth, at about $50,000.

Oanvers, Mass.—Competitive plans re-
ported desired until June 1 by D. N.
Crowley, 81 Washington St., Salem, for a
high school to accommodate 600 pupils,
with an assembly hall to seat about 1000;
also gymnasium, physical and chemical
laboratory, library for school pupils, prin-
cipal's room, teachers' room. 10 or 12
classrooms, ventilating, heating, etc.

Lynn, Mass.—Plans have been submit-
ted to Public Property Comn. for a
•"00.000 school which it is proposed erect-
ing in the Wyoma section of Lynn.

Nahant, Mass.—Bids desired by Elmer
Smith Bailey. Archt., 33 Cornhill St., Bos-
Ion, until May 20 to furnish material and
erect the J. T. Wilson Junior High
School on Nahant Rd., Town of Nahant.
Separate bids desired for ventilating and
heating.

Springfield, Mass.—Plans are to be pre-
pared by G. P. B. Aldermen & Co.. of
Holyoke, for the Hampden County Train-
ing School for Boys to cost $100,000. Ad-
dress Hampden County Comrs.

Worcester, Mass.—Following are four
lowest bids opened May 6 by Mayor for
erecting the North High School addition:
Israel Goldman, Worcester, $199,985; Con-
nors Bros. Co., New York. $201,450; Geo.
Baker Long. Worcester. $204,750. and

Edwin Cutwater, New York, $208,000.
John T. Simpson, Newark, N. J., Archt.
•Contract for erecting the addition to

Cambridge St. School awarded to J. W.
Bishop Co., of Worcester, at $39,494 (bids
opened May 5). Next 3 lowest bidders:
jas. Miles & Sons Co., $41,610; Ernest
Whitehead. $42,020; E. D. Ward, $40,673.
S. Ziroli, Archt., 306 Main St.

Providence, R. I.—Aldermen have ap-
propriated $165,000 for erecting a gram-
mar school in 2d Ward. Jos. Gainer,
Chmn. School Bd.

Providence, R. I.—H. C. Pelkey, City
Clk., writes under date of May 6 that
plans and specifications are being com-
pleted by Murphy, Kindle & Wright, 146
Westminster St., for the proposed school
in the Mt. Pleasant section. Bids not
yet called for.

Albany, N. Y.—Bids desired until May
18 by Trus. Pub. Bldgs., Capitol, Albany,
for demolition of old power house at
Lafayette, Elk and Hawk Sts., advertised
in Engineering Record. Lewis F, PMlcher,
State Archt.. Albany.

Blackwells Island, N. Y.—Bids desired
until May 20 by Dept. Pub. Charities,
New York City (John A. Kingsbury,
Comr.), to furnish labor and material re-
quired for underpinning the foundations
of the female dormitory. Metropolitan
Hospital, Blackwells Island. Security,
$12,000.

• Brooklyn, N. Y.—Contract awarded to
Wm. Kennedy Constr. Co., 215 Montague
St., for erecting at 4th Ave. and 46th SL
a 5-story addition to the hospital of the
Norwegian Lutheran Deaconesses Home
and Hospital; cost about $60,000. Foster
& Gade. Archts., 15 W. 38th St., New
York.

Buffalo, N. Y.—Plans completed for a
3-story and basement brick and stone
addition to the school of St. Joseph Col-
legiate Inst., Main and Barker Sts.
Aldermanic School Com. has authorized

a $400,000 bond issue for erecting school
to replace No. 31.
Plans are to be prepared by Green &

Wicks, of Buffalo, for the $3,000,000 mu-
nicipal tuberculosis hospital to be erected
on the West Farm site.

Central Isllp, L. I., N. Y.—Bids desired
until May 26 by State Hospital Comn.,
Albany (E. S. Elwood, Secy.), for erect-
ing addition to laundry; also refrigerating
plant at Central Islip State Hospital,
Central Islip, N. Y., including construc-
tion, heating, plumbing, etc., advertised
in Engineering Record. Lewis F. Pilcher.
State Archt., Albany.

Gouverneur, N. Y.—Village Trus. (Jas.
C. Dolan, Pres.) reported to be consider-
ing the erection of a grade school at a
cost of $40,000. also a village hall at a cost
of $30,000.

•Hudson, N, Y.—Contract for erecting
the main hospital building at the State
Training School awarded to Simon Rus-
sek. Inc., 261 Bway., New York, at about
$65,000. Lewis F. Pilcher, State Archt.,
Albany.

New York, N. Y.—Bids desired until
May 17 by Bd. Trus., Bellevue and Allied
Hospitals (John W. Brannan, Pres.), for
completing abandoned contract to fur-
nish labor and material required for the
masonry, carpentry, ornamental iron
work, structural steel and iron work
metal work, roofing, electric work gas
fitting, etc.. for alterations to power
house and ambulance station, Harlem
Hospital. 136th St. and Lenox Ave., Boro
Manhattan. Security $15,000.

North Brother Island, N. Y.—Bids de-
sired until May 27 by Bd. Health, NewYork City (S. S. Goldwater, Pres.), to
furnish material and erect a concrete
pavilion; also a dormitory for female
help at Riverside Hospital, North Brother
Island, Boro. Bronx; also separate bids
for plumbing and gasfltting, ventilating
and heating.

North Elba, N. Y.—Town Comrs. said
to be receiving competitive plans for the
rebuilding of the town hall at a cost ot
$30,000. Willis Wells, Town Clk.

Port Jervls. N. Y.—Reported Bd. Educ.
considering erecting a new high school
to cost $75,000.

RIkers Island, N. Y.—Bids desired untilMay 18 by Katharine B. Davis. Comr
Correction New York City, to furnish and
deliver material for East Wing and Ad-
ministration Section of Disciplinary
building on Rikers Island, Boro. Bronx
Separate bids desired for ornamentai
iron, windows, doors and other mill work
and plumbing material. F. B. & A
Ware, Archts., 1170 Bway., New York.

Rochester, N. Y.—State Armory Bd.,
Albany, it is reported, will soon start
erection of the armory on Culver Rd. for
the Rochester Cavalry, Troop H. which is
to cost $100,000, Walker, Livingston &
Brackett. Archts., Rochester.

Syracuse, N. Y.—Bids desired until
June 1 by the Bd. Comrs. for erecting and
equipping a vocational high school; also
separate bids for ventilating and heating
plumbing and gasfltting, electric wiring,
elevators, etc. Merrick & Randall.
Archts.. Sedgwick Andrews & Kennedy
Bldg.

litems marked thus give the names of parties awarded contracts.
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^ N. Y.—LowMt bid raoelrad
k-Morr ** haMrmom brick

•ad OMMTM* Khool waa sobailtlad by
Wamn Ooostr. Co.. JamMtown. at vK.-
(Ml Pta(C« * Blckford. Archta.. Etmlim.

Utiea. N. v.—Btda dMtrad oatU May M
by A. M. B«r«w. Oty Cmbm.. tar »4M.M0
bteb acbool lm|iio»—

l

aat boada.

Yawtora. N. Y.—Ptana betas praparwl
by H. 1 ,-"-«-» Quick. l( 8. Bway.. tor the

S-atory HaMaad Sckool to b* aractad op
Bway. and L«marttaM Ava.; coot t<*.M*,
PhOlpac Manor School Corp.. owoera^

WklU Plalita. N. Y.—Bd. Suparr. baa
H^arnil foUovtns architects (all of Naw
rotk aty» to pr«par« plana fm county
MUdlBCa: Walker * auTelta. 118 EI. S7th

It. for tba atmabwiaa; Jaa. Brtte. 18 E.

Sat St.. for bOWltal: Alfrwl Hopklna. 101

Park Ave. (or penitentiary.

CalUnaawood. N. J.—BkU reported de-

alrad uaUl May W by W. F. BaUtnnr.
Saey. Bd. Bdoc. tar alteratioaa and ad-
dltkMi to bich achooL alao erectlas a new

Mlamltown. O.—Bids dealred until May
to by Bd. Educ. Whitewater Township,
Rural School DUu. Mlamltown, for erect-

ln« a achool. W. W. Whitney. Clk.. DIst.

R. R. No. 1. Qeveland.

North Klnflsvllle. O.—Bids reported de-

Prlmflhar, .a.-Blds desired until June ™.,at^f96,672, a^nd^or^heat^ingp.u^^^^^^

rnd "heating. s;;>lth & Keffer," Archts..

Des Moines, la.

QuasQueton, li.—Bids desired iintil May
"Harrv G. Clark. Secy. Bd. Directors

abiA imUSlay 17by Bd. Educ to erect »1 by riarry ^- f;-^2|"t,;;-t:'for erecting a

%^^.^^^'^TZ:'\^:V'-^^^: j!'^o^oTfci;^oi"'^H°arry E. Netcott, Archt..
Probable coat. »S0.0OO.

Archt.. Ashtabula.

Saaman. a—Bids reported desired until

May il by Bd. Educ. to erect an 8-room
achooL

Troy, O.—Contract awarded Apr. 24

for eritln* school to A M. .m;. <"

PIqua. for general construction at »Sl,S7!i,

and to Columbus Hta. & Ventilating Co..

Columbus, for heatlna. etc. at 13,890.

R. S. Hufford. Clk. Bd. Educ. F. L.

Packartl. Archt.. Columbus.

Cuero, Tex.—Bids desired until June 21

bv J. A. Wetmore, Acting Superv.
Archt., Wasiiington, D. C, for construc-
tion, complete (including mechanical
equipment, interior lighting fixtures and
approaches), of U. S. Post Olllce at
Cuero.

Ft. Bliss, Tex.—Following are 4 lowest

« n, u..^....o>. - ,
bids opened Apr. 30 by MaJ. Wm. Elliott,

mnieVial and erect a County Home: also q, m., U. S. A.. El Paso, for constructmg,

^naratc bids for heating, plumbing and including plumbing, heating, electric wir-

wirine for lights J. G. Ralston, Archt., jng and fixtures, of a guard house andwlnng toi ngnis. j.
bakery at Ft. Bliss: Stanley Bevan, El
Paso, Tex., $26,868; Jennings & Woods.
El Paso. Tex., $27,950: John G. Barnes,
Leavenworth. $28,448: Wm. Simpson
Constr. Co., San Diego, Cal., $28,622.

Independence

Vinton la.—Bids desired until May 27

by WE. Gilchrist. Co. Aud.,. to furnish

Waterloo.

Boyd, Minn.—Bids desired until May 31

by I N. Brown, Clk School Bd School

Dist No. 86, Lacqui Parle County, Boyd,

for erecting high school incl"d''>6^'XeV
ing. heating, etc. H. Edw. waiKer,

Youngstown. O.—Bids desired until May Archt."~2()2" Lumber Excliange, Minneapo-

17 by Clerk Bd. Educ. to furnish material ng
desired May

..„^.. N. J.—Ptana belns prepar^
tar a symnaalum and ahopa to be aractad

SMVaa TMdwatoar loat.. at a coat of

and' complete the plumbing, structural _ rMh desired May 28
steel and light iron work for the new ^ ^'•"^M Inn. -Bids desireo m^^^

school to be erected on j:. M»„^}S°„;:. ^J*-
^Y

„^''"Sfrr? ^"mlnger.^Ar'cht! St. Paul.

H. J. Bot, "Village Recorder,

Huntsvllle, Tex.—Bids reported desired
until June 1 by John H. Bickett. Sr„ Fi-
nance Comr., to construct 35 silos, 200
tons capacity on 7 State prison farms.

Stanley A Scheibel. Archts.. Youngstown. hall. Harry Firmlnger,

<UMM-
t Jaraay City. N. J.—Contract reported

Youngatown, O.—ContraeU awarded
by Bd. of Educ. as follows:
Madiaon School: Mason work. Parish

Bros.. West Commerce St.. $53,230: car-

penter work and lumber, Fred. HoUoch,

Rusk, Tex.—Bids desired until May 20
by the Rev. Walter T. Davis, Secy. Bd.
Control, Rusk Academy, to furnish ma-

*Northfield. Minn.—Contract for erect- terial and erect a girls' dormitory tor

ine Chanel and men's dormitory at Carle- Rusk Academy, Rusk. S. W. Ray,

awarded to M. T. Connolly Contr. Co.. »» |i» jsg;"«ructural"8teei and Iron work,
ITU St., for erectin« a J-»wry home fw

fjoi,,,
_ . _.

.

tba bUnd on Pavonia and Bbklwin Area.

tor St. Jooeph's Home for the BUnd: coat.

tlM.M«.

Trantan. N. J.—Reported lowest bid

tor Ike work complete for Meeting the

JoBtor Blah School waa aubmltted by

iaad. MUuSar * Son. o( Trcnlon. at

aViaad plana belns prepared by Oeo.

a DrSw: «i^ Archt. 7or I-story brick

Sideonmte. » « MO ft. Houae of Deten-

Sta Wbe erected at State Hoaplul for

CoBvtcts and Criminal Inaane.

Craftoo, Pa.-ContracU awarded Apr.
i'tZ. .r^tiiur acbool on Ovey Are. as

ctlon, 1

tZI.UO:

Adavasio. 414 Dollar Bank Bldg.,

t«.720: plumbing. Jacob Brenner, 208 W.
Hoardman St.. $7,910.
Chalmers Ave. School: Mason work.

Jos. Buckhelt. $54,860: carpenter work
and lumber. Fred Holloch, $13,560: plumb-
ing. H. C. Teal, 119 E. Commerce St.,

$8.;«2.

Woodsfleld. O.—Citizens voted 150,000

bonds for erecting high school.

Woodsfleld, O.—Citleens voted $50,000 . . , „
bonds for erecting high school, plans for Yv" -Temnle
which have been prepared by Howard & Ave., lempie

Herrlam. of Columbus.

'ton ColTege-'awarded to H N Leighton

Co., Minneapolis, at about $100,000 ea.

St. Paul, Minn.—Bids reported desired

by C. H. Johnston, Archt., Capital Bank

Bldg.. until May 20, to erect a hospital

addition and chapel. 6 stories and base-

ment, 45 X 90 ft., and 1 story and base-

ment, 25 X 60 ft., for St. Luke s Hospital,

$80,000 and $30,000, respectively.

Clay Center, Kan.—Bids reported de-

sired until May 20 by Bd. Educ. (J. F-

Otis, Clk.) to erect a 3-story, no base-

ment, 66x96 ft. semi-flreproof school, in-

Archt., Jacksonville, Tex.

Wichita Falls, Tex,—Contract award-
ed May 5 for erecting city and county
hospital to Lisle Dunning Constr. Co.,
Oklahoma City, Okla., at $26,293. Next 3

lowest bids: Taylor Bidg. Co., Ft. Worth,
$28,000: Whalen & Wood, Sherman, $28,-
585: Maxwell & Stewart, Wichita Falls,
$28,660. Field & Clarkson, Archts., 517
Kemp & Kell Bldg., Wichita Falls.

Okdahoma City, Okla.—Bids reported
desired until May 24 by Bailey & Bailey.
Archts., Oklahoma City, to erect a 2-story

eluding plumbing, heating and electric
^^^^^j basement, 28 x 90 ft. hospital for Dr.

J. H. Felt & Co., Archts., Grand — _ _. .

\i tar erecting acbool on Ovey
follows: General conatnictlon, B. A.

Groah. Philadelphia. Pa.. elec-

Ui^work. Axthelro Electric Co.. Pltts-

bttrsh. $345: plumbing. H. V. Hou**"^'
SffiSn. $l.ris: heatin*. McGlnneas-

ftnltta Co.. PlttabOTKh. $l.T»«.

.KaUcr. Seoy. Bd. Educ
Tbeo. A.

Elkhart, Ind.-Following are four low-
est bids opened May 1 by City Council
for erecting the municipal and superior
court building: G. W. Helnzman & Son,
Indianapolis, $66,252: Jas. I. Barne,
Loransport. $72,479; G. D. Bushnell. Elk-
hart. $72,632: Ingwell Moe. Gary, $72,781.

Loweat bid for plumbing was from
. _ _ Preve Bros., at $3,907: electric work,

*hfTS^mtattV 'Sirat"ABeih'eny College Electric Constr. & Sales Co., Cleveland.

SS^^Sdto f^itherbm B^.. of Pitu- $4,604. E. Hill Turnock. Archt., Elkhart.

boTgh, at $4»,I51. Flora, Ind.-Bids reported desired until

aui.<t^Bhia Pa Mayor ha» alcned the June 1 by Bd. Educ. to erect a 2-story

...ST^I^S^VutlMvUioa the purchaae of the and basement high school addition. Lay-ordlnance.auu»on»n» i»e
j^_, _ Ave. for ton Allen, Archt. Lombard Bldg., In-

dianapolis.

Indlanapollf. Ind.—City School Bd. is

about lo aBk bids for the $500,000 main
library bonds. Plans for this building, to

be erected north of St. Clalr Park, have
been approved by the Bd.

Winchester, Ind.—Bids reported desired
until Mav 21 by Bd. Educ. (P. Kabel.
Serv. ) to erect a 2-story and basement

AMsaH—IT Pa.—Contract for erecting

dte at SSd St. and Lancaster
Uw new m*.M» armory for the National

"Contract for erecting achool for

ClErSi of the Holy Child on Braid and
niiiwnnn Sta. awarded to w ra. R.

nmiharty. ICl* SanMim St.. com $M.OOO.

pSas Mnc pnspared tor a 4-»tory

balldlnc to be erected at Broad and Stiles

Sta. for La Salle Cdlece.

W. E. Dickens.

Seattle, Wash.—Bids reported desired
until May 24 by County Comrs., to erect
a Juvenile Detention Home at Spruce
Sta. and Bway. Probable cost, $30,000.
Geo. W. Lawton, City Archt., Alaska
Bldg.

Walla Walla, Wash.—Lowest bid opened
May 5 by Co. Comrs. for erecting the

v^iwwc. «. . .*.. —- - court house was submitted bv M. J. Hur-
Following are bids opened May 3 for gg„^ of Seattle, at $137,750, Boise stone,

the above school, all of which have been ^^ $132,750 for terra cotta. Osterman &
rejected; Deiter & Wenzel Constr. Co, ~ — • ~ -

Wichita, $41,604; Vandenburg & Co
Wichita, $43,073: Ellis Constr. Co.,

Lawrence, Kan.—Contract for erecting

school awarded to A. R. Toung & Co.,

Lawrence, at $51,314, heating and plumb-

ing, to Graeber Bros., at $14,784.

Wichita, Kan.—New b'ds desired until

May 20 by Bd. Educ. (J. Leland, Clk.) to

erect Wenster Grade School, from plans

of Crowell & Van Metr, Mudock Bldg.

2-story Wichita! $44,770: Hammond Constr. Co.,

Wichita, $50,999.

Grand Forks, N. D.—Contracts award-

_ „. . . ,,_, „„,ii M. V Serv. ) to erect a Z-story and nasement
••'«£l5l.'^f;r.™*RjS^T^rentum (8 l^-ade school: probable cost $30,000. El-

"piAt'^irt IndlanipoU
» & *5?°' <£i!.*" J?^- «th"T;!l> for ">•' E. Dunlap" Archt.. State Life Bldg.

Kbool: atoo separate bids for ventUatlng

and heatin*. plumbing and jj^.i^*
"'J"

Inc- P. C. Dowler. Archt., Arrott Bldg..

PIttaburgh.

Cedartown, Oa.—School bonds amount-
ing to $M.«M have been aold.

Macon. Oa.—See "Sewerace and Saw-

Caro. Mich. — Bd. Comrs. Michigan
Farm for Epileptics at Wahjamega. Tus-
cola County, selected Pratt. BIckel &
Camnbell. of Bay City, as architects for
the hospital buildings to be erected on
the Farm, and to cost $200,000. Frank
Mohr. of Bay City, a member of the
Comn.. may be able to give further In-
formation.

St. raHratiiirn Fla.—Plana are bclns

waiiarail by Henry H. Du Pimt * Co.,

il Poteratairs. for a bish acbool coatinc

LMrfavllla. Ky.—Btda deadrad until June

• by Oomra. of PIsharUa. Waahlngton.
D. C.. to conatroct a hatchery building at

tba LoalaTlUc naharlaa StatioB.

wtMh It la pi upoasd aractlns l».»00 hisb

mSSL 8. T. Adcock. Svpt. SeiMOla.

Atarnn O.—Bd. True, of the City Hoa-
MaJ ia 'eonatdrring Improvemenu which Kalamazoo. Cost $30,000

will taditde a maternity ward: cost

tn.m$.
AlUanca. O.—BIda raported dealred until

May » by City HoJpltal (Cot W. L
tt/rnman. Secy.) to erect a z-atory and
SuSSmt hwplUI: probable coat $M.OOO.

Wniaid HIrah. Archt.. Mwectland Bide,
ClaT^and.

Chniicotha. O.—BIda dealred ont" June
] by B. E. Sterenaon. Clk. Bd. Educ.
for erectlnc a achool: alao aamc time
ffffirmtm Mda for heating.

ClwaUod. O,—BIda dealred until May 21

br A. R. tmOow. Comr. Ptjrchaaea and
SoDpUea, for eonatrticting a parllkm In

Wa^Ston Park. InchidInc plumbing.

dectric wiring and llghtlnif rtxturea.

Dataware. O.—BIda reported dealred

tmOIMay 25 at office of AdluUnt General

of Ohio. Columbua. to erect an armory at

Delaware.

FIndlay O.—Citizens voted Apr, 27 to

Issue $100,000 ''«"'»»^'2r. rfO'-VJlSl^
cotinty inflrmary boildinca. Addreaa

Clerk County Comrs.

Haaklns. O.—Bids reported daalred un-

til May 21 by Bd Educ, to erect a «-»tory

aAd"Lement. 70 X »t "v ^«^„^Ut
probable coat $J5^. >•,**• 8«<T*'«'-

ArchU.. Naaby Bldg.. Toledo.

Detroit. Mich.—Bids desired until June
» by Dept. Pub. Wks. *Geo. H. Fenkell,
Comr.) for erecting municipal court build-
ing, advertised In Engineering Record.
Smith. Hinchman & Grylls. Archts.,
Detroit.

Ewlno. Mich.—Contract for erecting
the acbool to cost about $30,000 has been
awarded to Anderson & Williams of Green
Bay, Wis.

Owosao. Mlch.^.Conlract for erecting
armory awarded to RIckman Constr. Co.,

Port Huron, Mich.—Bd. Educ. Is re-
ported considering erecting a $100,000
hirh achool. The queatlon will be placed
before the votera.

Chicago. III.—Bids desired May 19 by
Com. on Bldg". and Grounds, at olllce of
Business Mgr, Bd. fVlwc, for erecting
Bancroft School, also Crerar School. In-
cluding heating and plumbing, etc.

fthlccton. Wis.—Bids desired May 17 by
Anderson & Williams, Archts. Green Bay.
for erecting the I'nlon Free High School
for rnloii Free High .fchool DIst. Town
of I.jivlr>a. ViUagf^ of Shlorton. Dlst. No.
1. Including plumbing and electric wiring.

Wausau, Wis.—E. C. I^empeke Is Inter-
ested In company formed tor the pur-
pose of erecting an $85,000 hospital here.

Das Moines, la.—Bids desired Mav 20
by A. R Corey, Secy, .State Bd. Agri-
culture. Des Moines, for erecting a steel
and brlrk sheep pavilion 180 x 234 ft. on
State Fair Grounds. Smith & Kefter,
Archts.. (10 Youngerman Bldg., , Des
Moines.

Jefferson, la.—Contract for erecting
$SO.O<K> l,'illdln« at the St. f'ollett's Inst,
awarded to L«dlen & Stengel, of Jeffer-
aon.

ed for erecting first unit of high school

(bids opened Apr. 27) to Gray Constr.

Co., of Watertown, S. D., at $169,919.

Next 3 lowest bids on general construc-
tion: Ingemann & Co., St. Paul, Mmn.,
$171,860: Splady-Smlth Constr. Co., St.

Paul, Minn., $173,200; Guthrie Constr.

Co., St. Paul. Minn., $173,315; Healy Htg.
& Plumbing Co.. Minneapolis, Minn.,
secured contract for heating, plumtiing
and ventilating at $33,000. W. J. Ed-
wards, Archt., Grand Forks.

Granville, N. D.—Contract awarded Apr.
26 by Bd. Educ. (O. M. Erickson, Pres.)

for erecting a brick school to Northern
Constr. Co. of Grand Forks, at $21,856.

Haxby & Gillespie, Archts. Fargo,

Rolette, N, D.—Bids desired until May
24 by I. T. Slmley, Clk. School Bd. for

erecting a 2-story brick school. J. A.
Shannon, Archt., Devils Lake, N. D.

Aberdeen, S. D.—W. M. Oates, Regents
of Educ. writes no bids were opened May
6 for erecting a brick and tile warehouse
on grounds of Northern Normal and In-
dustrial School at Aberdeen, and it will

be several weeks before contract is let.

Sioux Falls, S. D.—Bids desired until

May 17 by Bd. Educ. (W. B. Fuller, Clk.)

for erecting South Side Grammar School,
also separate bids same time for annex
to Lincoln Grammar School. Patton,
Holmes & Fllnn, Archts., 8 S. Dearborn
St., Chicago, 111.

Butte, Mont.—Voters recently favored
proposition to use $100,000 bonds from
the general fund for erecting an addition
to the high school. J. Emory Rhein, Clk.

Bd. Educ.
Reported Wilson & Cutting, of Butte,

have been commissioned by School Bd. to
prepare plans for a 3-storv and basement
reinforced concrete sc:,, ol, including
gymnasium, to cost $75,000.

Beaumont, Tex.—Contract for erect-
ing 3-story addition to court house
awarded to Herman Weber, of Beaumont,
at $22,744.

Cleburne, Tex. — P'ollowing are four
lowest bids opened Apr. 30 by School Bd.
for erecting the (a) Irving School; (b)
East Ward School, and (c) West Ward
School: H, D. McCov, (a) $36,396, (b)
$36,070, (c) $23,669; J. A, Thomas, (a)
$37,275, (b) $37,158, (c) $25,058; Bryce
Bldg. Co,, (a) $37,367, (b) $39,708, (c)
$27,031: A. W. Flynt, (a) $38,396, (b)
$38,602. (c) $25,927. Three lowest for
plumbing, 3 Uulldings: H, W, Greenwav.
»S.050; Sangulnett Bros., $8,573; Hill &
Co.. $8,600: heating. H. W. Greenway,
$10,675: McDonald Ulevlns C i., $11, 175;
Texas Htg. Co.. $11,950, Lowest bid for
wiring was Wortham Schotts, $2,145.
Contracts for erecting above 3 biuld-

ings awiirdr.d to H. D. McCoy, of Cle-

Siebert, Archts., Walla Walla.
Next 3 lowest bids on above: (a) Boise

stone: (b) terra cotta; J. B. Sweatt &
Co., Spokane (a), $139,500, (b) $132,800:
Flnne & Gjarde, Seattle (a). $141,940, (b)
$144,231: J. J. Lohrenz, Spokane (a)
$142,265.

Pendleton, Ore.—Contract for erecting
v. S Post Office was awarded to Jas. S.

Winters, Portland, Ore., at about $99,537.

Salem, Ore.—Methodist Church of Ore-
gon, is to receive through the will of the
late Wm. W. Brown, $500,000 to establish
an industrial school for boys and a home
for aged ministers at Salem.
Bids reported desired until May 19 by

State Architect, Salem, to erect a 3-story
reinforced concrete addition to Eastern
Oregon Hospital.
Bids desired same place as above until

Mav 20 tor an addition to State Insane
Asylum. Probable cost, $100,000.

Fresno, Cal. — Citizens voted $40,000
bonds for erecting a school In Kingsbury
Dlst.

Los Angeles, Cal.—Later ofBcial re-
ports state that bids will be received
until Mav 18 by Wm. A. Sheldon, Secy.
Bd. Educ, tor erecting the brick, concrete
and plaster high school on Ave. 54 and
Irvington PI., to include a 31-room main
building and an 8-room science building.
Ncedham & Cline, 615 Brockman Bldg.,

reported preparing working plans tor 3

buildings, brick and reinforced concrete,
for the Lincoln High School on Pritchard
St. and N. Bway.. to cost $90,000.

Bids desired May 20 by Bd. Educ. (Wm.
A. Sheldon, Secy.) for erecting a school
on Budlong Ave.: plumbing in 14th St.,

intermediate and Staunton Ave. and 66th
St. Schools: heating In Miramonte School,
71st St. and Comptony Ave. and Staun-
ton Ave. school.

Norwalk, Cal.—Press report states
that contract for erecting kitchen build-
ing and power house at Norwalk State
Hospital (bids opened May 4 by Geo. B.
McDougall, State Architect, Sacramento>
awarded to E. L. Bergen & Son, of San
Francisco, at $114,872, to be completed in

120 days.

San Francisco. Cal. — Contract for

structural steel for the library to be
erected in the Civic Center awarded to

Pacific Rolling Mills, of San Francisco, at
J85.433. Next three lowest bidders:
United States Steel Products Co., $87,124:

Jones & Laughlin Steel Co,. $88,400, and
Oyer Bros,, San Francisco, $90,000.

San Diego, Cal.—School Bd. has author- .

Ized Theo. Klstner, Archt. of the Bd., to

ask bids for completing Garfield School.

Woodlake, Cal.—Citizens voted $40,000

bonds to erect a school.

Pocitello, Idaho.—Bids desired May 25

' <• S'lio-il lid. fir remodeling and con-
structing an addition to the high school:

cost $70,000. Frank Paradlce, Pooatello,

iillemi marktd that fivt Ihi names of parties awarded contracts.
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Ft. William, Ont.—Bids desired May
20 by H. F. McNaughten, Secy. Dept. Pub.
Wits, of Ontario, at Toronto, for erecting
a Registry Office building here.

•Hamilton, Ont.—Contract for erecting
the Mountain Hospital awarded by Bd.
Control to Jas. Frid & Co., at $99,529.

Parry Sound, Ont.—Bids desired until
June 8 by Duncan C. Scott, Deputy-Supt.-
Genl.*of Indian Affairs, Ottawa, for erect-
ing Ryerson School at Parry Island. Alex.
Logan, Indian Supt., Parry Sound.

Toronto, Ont. — New bids are de-
sired May 14 by Property Com., Bd. Educ,
for erecting the administration building on
the College Ave. as the bids recently
opened exceeded the $100,000 appropri-
ated.

Victoria, B. C.—Bids reported desired
until May 18 by Dept. Pub. Wks., Ottawa,
Ont., to erect a Dominion observatory at
Little Saanich Mountain, Victoria. Wm.
Henderson, Resident Archt., Victoria.

PRIVATE BUILDINGS.
Items Arranged Geographically

Boston, Mass.—Ellis P. Snider will

erect on Kneeland and Tyler Sts. an
8-story brick building.

Springfield, Mass.—Plans filed for the
3-storv stone, cement and brick 58 x 69

ft. Memorial Hall to be erected by E. K.
Wilcox, Post G. A. R., at 46 State St.;

fost $48,000. ^ ,
Contract for erecting a fireproof 1-

story 69x83 ft. brick garage for Robt. C.

Sauer on Winter St. awarded to Fred T.

Ley & Co., Inc., of Springfield.

Pawtucket, R. I.—Modern Constr. Co.
intends remodeling the old railroad depot
into a theater at a cost of $60,000.

Providence, R. I.—Plans being prepared
for a brick or stone church to be erected
for the Central Baptist Church. E. H.
Rhodes, Chmn. Bldg. Com.

Bridgeport, Conn.—Brooklawn Country
Club intends erecting a club house cost-
ing about $75,000. Frank T. Staples,
Member of Bldg. Com.

Long Island City, L. I.. N. Y.—J. R.
Savage, of Jamaica, Ch. Engr., Long
Island R.R. Co., writes that the company
is not making any plans to erect a mar-
ket house in Long Island City, as recently
reported.

•Mt. McGregor, N. Y.—Contract award-
ed to Jacob & Youngs, 116 W. 32d St.,

New York, for erecting a 3V4-story sani-
tarium for the Metropolitan Life Insur
ance Co.; cost $50,000. D. Everett Waid,
1 Madison Ave., New York, Archt.

New Rochelle, N. Y.—Thanhouser Film
Corp. contemplates erecting a studio
building in E. Main St., at a cost of

$200,000.

New York, N. Y.—Plans being prepared
by Peabody, Wilson & Brown, 389 Park
Ave. for a 12-story store and loft building
to be erected at 15 W. 36th St. of brick
and Indian limestone for John I. Downey,
Inc., 410 W. 34th St.; cost $200,000.
Plans about completed by A. F. A.

Schmitt, 604 Courtland Ave., for a church
to be erected at 138th St. and St. Ann's
Ave. for St. Luke's R. C. Church; cost
$100,000.
Arthur Loomis Harmon, 3 W. 29th St.,

engaged to prepare plans for the 16-8tory
fireproof building to be erected at 7th
Ave. and 4i)th St. for the 727 Seventh
Ave. Co. (Geo. Backer, Pres., 56 W.
45th St.); cost $750,000.
Plans being prepared by Chas. B.

Meyers, 1 Union Sq., for a 6-story apart-
ment house to be erected at 307 W. 31st
St. for the Business Men's Realty Co.;
cost $50,000, and by Neville & Bagge, 105
W. 40th St., for a 5-story apartment house
to be erected at Plimpton Ave. and 170th
St. for R. A. Winter & Son, 1694 Clay
Ave.; cost $50,000.
Plans prepared by Sommerfeld & Sleek-

ier, 31 Union Sq., for four 5-story apart-
ment houses to be erected at 172d St. and
Bway. for Max Raymond at a cost of
$200,000; by H. Nordheim, 1087 Tremont
Ave., for a 5-story brick tenement to be
erected at Walker Ave. and Montgomery
St. for Luigi Astorino. 6602 14th Ave.,
Brooklyn, cost $50,000; by John G. Klein-
henz, 1838 E. 12th St., Brooklyn, for
6-story garage to be erected at 236th Sf.
and Kingsbridge Rd. at a cost of $75,000,
for Ames Transfer Co. ; by Harry Howell.
148th St. and M Ave., for two 5-story
apartment houses on .Southern Boule. and
172d St. for Frank Begrlsch. 149th and
Tinton Sts., cost about $100,000.
Contract for erecting 9-story apart-

ment house at 743 5th Ave. awarded to
J. K. Turton, 101 Park Ave. for the
Estate of Mary Mason .Tones; cost $80,000.
Hazzard & Erskine. 437 5th Ave., Archts.
Plans filed for following buildings: 12-

Btory fireproof stores and tenements at
2400 Bway. for Eighty-Ninth Constr.
Corn., cost $500,000. Geo. Fred. Pelham,
Archt., 30 E. 42d St.; 5-story brick tene-
ment at Vermilyca Ave. and Academy St.
for Bendhelm Constr. Co., cost $75,000,
Geo, & Edw, Blum, Archts.. 505 5th Ave.;
12-Htory fireproof stores and lofts at 223
W, 38th St, for Birwin Realty Corp,, cost
1400,000, Wm. K, Birkmire, Archt.. 1133
Bway.; 2-Btorv brick stores and office
building at Webster Ave, and Fnrdham
Rd, for Wedgewood Co,, cost $60,000, And
J, Thomas, Archt.. 2526 Webster Ave.-

5-Btory brick tenement at 172d St. and
Boston Rd. for Cedar Constr. Co., coat
$50,000, Tremont Architectural Co., Archt.,
401 Tremont Ave.; 5-story brick tenement
at Creston Ave. and Field PI. for Creston
Ave. Co., Inc., cost $60,000, Goldner &
Goldberg, Archts., 391 E. 149th St.;
5-story brick tenement at University Ave.
and 183d St. for Wm, Evans, cost $80,000,
Kreymborg Architectural Co., Archts.,
1029 E. 163d St.; four 5-story brick tene-
ments at Morris Ave. and 177th St. for
John W. Cornish Constr. Co., cost $180,-
000, Frank J. Schefcik, Archt., 4168 Park
Ave. ; two 5-story brick tenements at
Southern Boule. and 172d St. for Cedar
Constr. Co., cost $100,000, Tremont Archi-
tectural Co., Archt., 401 Tremont Ave.;
three 5-story brick tenements at Decatur
Ave. and 197th St, for Benenson Realty
Co., cost $150,000. Tremont Architectural
Co., Archts., 401 Tremont Ave.

St. James, L. I., N. Y.—Plans being
prepared by Peabody, Wilson & Brown,
389 5th Ave,, New York, for a 2^-story
brick, marble and Indiana limestone resi-
dence to be erected for Latbrop Brown,
at a cost of $100,000.

Yonkers, N. Y.—P. H. McGrath, 99
Morris St., contemplates erecting a 4 or
5-story apartment house on S. Bway., to
cost $50,000.
Plans being prepared by E. C. Heald. 2

Hudson St., for a 3-story brick store and
office building to be erected at New Main
St. and Palisade Ave. for the Ethan
Flagg Estate; cost $110,000.

Atlantic City, N. J.—Contract award-
ed May 1 for general construction of ad-
dition to Strand Hotel (F. B. Off, Pres.)
to Irwin & Leighton, 126 N. 12th St.,
Philadelphia, Pa. (cost not determined;
plumbing awarded to Geo. B. Grey, 115 S.
16th St., Philadelphia, at $25,000.

Erie, Pa.—PYaternal Order of Moose in-
tends erecting a 3-story brick and stone
lodge building costing $50,000. according to
plans prepared by J. W. Yard & Son,
Penn Bldg.

Hazleton, Pa.—A 1-story brick and
stone synagogue is to be erected at a cost
of $35,000, according to plans prepared by
Geo. Schroeder, Markle Bldg.

Johnstown, Pa.—Contract for erecting
church for Walnut Grove Church of the
Brethren in the 17th Ward awarded to
Lewis Keiper, Johnstown, at $30,230.
Next three lowest bidders: Lincoln Over-
dorff, $33,875; S. A. Heffley, $34,140; and
D. U. Swank, $34,517.

Scranton, Pa.—Reported plans being
prepared for apartment house which
Martin Maloney, Land Title Bldg.. Phila-
delphia, intends erecting here at a cost
of $200,000.

Wilkes- Barre, Pa.—Contract for erect-
ing the church, parish house and parson-
age on S. Franklin St. for St. John's
Lutheran Church awarded to Otto J.
Behren & Sons, of Wilkes-Barre, at about
$60,000.

Wilmington, Del.—Contract for erect-
ing 3-story hollow tile brick and plaster
residence for Eugene du Pont awarded to
Frank N. Goble. 1 E. 42d St., New York,
at about $100,000. H. T. Lindeberg,
Archt.. 2 W. 47th St., New York.

Huntington, W. Va.—Site selected on
which Fifth Ave. Baptist Church Intends
erecting $100,000 edifice.

Wheeling, W. Va.—Contract awarded
to J. W. Beltz & Sons Co., 18th and Eoff-
Sts., for erecting the Carmelite Home
near Edgington Lane, estimated to cost
$40,000. Fred Faris, of Wheeling, Archt.

Mobile, Ala.—J. M. Dewberry, Pres.
Tidewater Security Co., promotors of
Dauphin Island, have had plans prepared
by Holabird & Roche, Chicago, 111., for a
hotel which they propose erecting on the
Island for the Four Seasons Club; cost
$250,000.

Louisville, Ky.—Plans being prepared
for a 4-story fireproof building which
Speed Realty Co. (W. S. Speed. Pres.)
will erect on 4th and 3d Sts. Bids for
construction, it is reported, will be aaked
about June 1.

Louisville, Ky.—Contract for erecting
the Deer Park Baptist Church at Bards-
town Road and Maryland Ave. awarded
to F. H. Miller; cost $25,000.

Beilefontalne, O.—Contract for erect-
ing Christian Church on E. Sandusky
Ave. awarded to A. R. Filson & Co., of
Bellefontaine, at $29,675.

(ronton. O.—Masons propose erecting a
new building to replace temple destroyed
by fire.

Newark, O.—Contract awarded to
Chas. T. Mercer, Zanesville, for erecting
an arcade and market house near the
public square costing $47,000.

Indianapolis, Ind.—Plans prepared by
Elmer Dunlap, of Indianapolis, for an 11-
story hotel to be erected at Washington
St. and Senate Ave. for National Hotel
Co,: cost approximately $250,000.

Chicago, ill.—Ottenheimer, Stern &
Reichert, 105 W. Monroe St.. are archi-
tects for the 9-story and basement club
liouse which the .N'o 4, B, P, O, Elks in-
t<,n,is> ,>,.„ctlr,~ Mf 174 \y. Washington St..
at a cost of $260,000.

Decatur, ill.—C. A. Walt is interested Bayonne, N. J.—Contract awarded to
In erecting a 6-story hotel and theater Turner Constr. Co., 11 Bway., New York,
on site of Decatur and Arcade Hotels for erecting 6 manufacturing buildings
recently destroyed by fire; probable cost for the Vacuum Oil Co., of Bayonne; all

$190,000. to be of reinforced concrete.

Peoria, III.—Peoria Society of Allied
Arts reported interested in erecting a fine
arts building to include a theater esti-
mated to cost $200,000.

Sioux City, la.—Contract awarded
May 3 for erecting clubhouse for Elks to
Coomer & Small, Sioux City, at $48,300.
Beuttler & Arnold, Archts., Sioux City.

Elgin, Minn.—Bids reported desired
until May 17 by Farmers' & Merchants'
State Bank to erect a bank building.
Hoffman & Mosse, Archts., Rochester.

Minneapolis, Minn.—Contract for erect-
ing 12-story hotel awarded to Evans
Constr. Co., of Ft. Dodge, la., at about
$125,000. C. E. Bell, of Minneapolis,
Archts.

St. Paul, Minn.—Chas. and Jos. Fried-
man have leased the Willard Hotel at lO'th
and St. Peter Sts., and will remodel the
hotel into an apartment house. About
$75,000 will be spent in improvements.

Devils Lake, N. D.—Reported bids de-
sired May 18 by Lodge of Elks for erect-
ing a lodge building costing $30,000.

Madison, S. D.—J. H. Tailefter. of Mad-
ison, reported interested in erection of an
opera house, lodge hall, and office build-
ing here, costing $60,000.

Walla Walla, Wash.—Contract award-
ed to Moore Bros., 406 E. 37th St., Port-
land, Ore., for erecting a 10-stall brick
roundhouse for the Oregon-Washington
R.R. & Navigation Co., of Portland; cost
$30,000.

Los Angeles, Cal.—^Plans being pre-
pared by Reid Bros., California Pacific
Bldg., San Francisco, for a 10-story
Class A building for H. Merritt.
Reported that plans are completed by

Lyman H. Farwell, 617 Story Bldg., for a
4-story apartment house to be erected on
Figueroa St. for E. D. Chapman; cost
$140,000.
Plans reported being prepared by E. J.

Borgmeyer, Stimson Bldg., for a 3-story
brick school to be erected on Western
Ave. for St. Brenden Parish. Rev. Forde,
Pastor.

Salt Lake City, Utah.—Reported Saml.
Newhouse contemplates erecting prob-
ably on State St. and Exchange PI. a
28-story steel and concrete building.
Only preliminary steps have been taken.

Toronto, Ont.—Contract for the ex-
cavation for the $80,000 edifice to be erect-
ed for St. Vincent de Paul R. C. Church
on Roncesvalles and Westminster Aves.
has been awarded to John Collins of To-
ronto.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Springfield, Mass.—Contract for erect-
ing a 3-story, brick, 51 x 88 ft. factory
for Van Norman Machine Tool Co. award-
ed to L. S. Wood, Springfield.

Hartford, Conn.—Whitney Mfg. Co. is
having plans prepared for a reinforced
concrete 4-story 60 x 64 ft. addition to
the factory.

Hartford, Conn.—Contract for erecting
5-story, 206 x 50 ft. addition to plant of
Hartford Machine Screw Co., on Capitol
Ave,, awarded to Robt. Porteus, of Hart-
ford, at about $75,000. Burton S. Clark,
Archt.

Buffalo, N. Y.—Contract awarded to
Turner Constr. Co., 11 Bway., New York,
N. Y., for erecting a reinforced concrete,
brick and terra cotta service station and
salesroom building for the Ford Motor
Car Co. at Main, Jewett and Rodney Sts.
A. Kahn and E. Wilby, 58 W. Lafayette
Bldg., Detroit, Mich., Archts.

Gloversvllle, N. Y. — Reported glove
plant of Bachmar , Hall Co., recently de-
stroyed by fire, is to be rebuilt.

Hilton, N. Y.—Hilton Supply & Storage
Co. contemplates erecting a 4-story rein-
forced concrete cold storage building.

Long island City, L. I., N. Y.—Con-
tract awarded to Turner Constr. Co., 11
Bway., New York, for erecting a rein-
forced concrete manufacturing building
on Annabel and Gossman Avec, to be
235 X 265 ft., part 2 and part 1 story.
Timmins & Chapman, 315 5th Ave., New
York, Archts. and Engrs.

Rochester, N. Y.—Plans being prepared
by Robt. J. Reidpath & Son, Builders'
Exchange, Buffalo, for a 3-story and base-
ment, 100 X 200 ft., ice cream plant to be
erected for the Rochester Ice Cream Co.
Contract for erecting addition, 60 x 66

ft., to the plant of the Erdle Perforating
Co., 171 York St., awarded to Alex. Shum-
way & Utz Co.. of Rochester.

Syracuse, N. Y.—Reported bids desired
by Gordon A. Wright, Dillage Bldg.,
Archt., for erecting a 3-story and base-
ment brick and reinforced 80 x 86 ft.

flddit'on to the plant of the H. H. Frank-
lin Mfg. Co,, on Marcellus and S. Geddes
Sts : cost $10,000.

Camden, N. J,—Contract awarded to
Irwin & Leighton, of Philadelphia, Pa-,
for erecting a 6-story reinforced concrete
and brick, 105 x 193 ft. cabinet factory for
the Victor Talking Machine Co. Ballinger
& Perrott, Archts., Philadelphia, Pa.

Newark, N. J.—Reported bids desired
by Frank Hill, Engr. care of Jas. A.
Bannister, Owner, 185 Washington St.,

for erecting a 4-story reinforced concrete
factory to be erected at 370 Orange St.;
cost about $125,000.

Canonsburg, Pa.—Standard Tin Plate
Co. reported considermg enlarging the
plant.

Eddystone, Pa.—Contract awarded to
Seeds & Derham, Philadelphia, for erect-
ing a 1-story, 900 x 1200 ft., concrete and
hollow tile factory for the Baldwin Loco-
motive Wks. : cost $500,000.

Erie, Pa.—Plans about completed by
Armin Schotte, Erie Trust Bldg., for a
1-story brick 200 x 250 ft. factory, costing
$75,000, which is to be erected by Erie
Stove & Mfg. Co.

Hazleton, Pa.—Plans prepared by W. E.
S. Dyer, Philadelphia, for a 2-story brick
and concrete slow burning 50 x 100 ft.

building for the Hazleton Bleach Wka.
Mechanical equipment consisting of boil-
ers, generators, engines, sprinkler system,
etc., will be installed.

Baltimore, Md.—Contract for erecting
a 4-story brick factory, 90 x 140 ft., at
2339 Boston St., for Canton Co.. awarded
to Burns & Russell Co., at about $40,000.
Building is to be occupied by W. W.
Boyer & Co.,

Richwood, W. Va.—The W. F. Mosser
Co. intends erecting buildings for an ex-
tract plant near the tanneries here.
Main building to be reinforced concrete,
100 X 300 ft., and cost $500,000.

Charlotte, N. C.—R. E. Lee and Jas. A.
Jones, of Laurinburg, propose erecting a
mill tor spinning yarn from low-grade
cotton; about 15,000 spindles and accom-
panying machinery to be installed, and
cost is estimated at $200,000.

New Orleans, La.—Preliminary plans
have been prepared by Bacon, Ford &
Davis, Engrs. of Dock Bd., for a publicly
owned grain elevator which the board
contemplates erecting in connection with
the new cotton warehouse now in course
of construction.

Akron, O.—B. F. Goodrich Co. reported
to be planning erecting a building north
of present factory; cost about $800,000^
Osborn Eng. Co., of Cleveland, Engrs.

Youngstown, O.—Contract awarded to
H. Koppers Co., 5 S. Wabash Ave., Chi-
cago, 111., for erecting for Youngstown
Sheet & Tube Co. a by-product coke
plant consisting of 204 coke ovens with
an average capacity of 2240 tons; esti-
mated cost $3,000,000. It is reported that
an additional $2,000,000 is to be spent by
this company in mill extensions.

Evansville, Ind.—Blount Plow Wks.
(Walter E. Blount, Gen. Mgr.) proposes'
erecting a plant here. Savannah Eng. &
Constr. Co.. of Savannah, Ga. (Wm. M.
Torrance, Ch. Engr., Savannah Bank &
Trust Bldg.), will be engineering and con-
struction agents for carrying out investi-
gations, design and construction of work
under direction of Walter E. Blount, Gen.
Mgr. Investigations now being made and
tentative plans being prepared.

Milwaukee, Wis.—A permit has been
issued to the Ford Motor Co. to erect at
Farwell and Prospect Aves. and Kinil-
worth PI. an assembly plant costing
$250,000. Building to be 5-story concrete
and steel, 300 x 120 ft.

Seattle. Wash.—Port of Seattle (J. B.
West, Ch. Engr.) will prepare plans for
refrigerating and cooling machinery to be
installed in fruit storage warehouse, to
cost about $100,000.

Panama.—Bids desired until May 27 by
Maj. F. C. Boggs, Corps Engrs., U. S. A.,
Genl. Purchasing Officer. Panama Canal,
Washington, D. C, for Cir. 924—Ice and
refrigerating plant, motor-driven lathes,
sheet brass, valves, etc.

MISCELLANEOUS.
Items Arranged Geographically

See also "Hydraulic Construction and Rivtr
Improvements"

El. Rys.— Brooklyn, N. Y.—Bids desired
May 28 by Public Service Comn., 154 Nas-
sau St., New York, N. Y., for construction
and station finish of the 4th Ave. sub-
way, Brooklyn, a part of the Bway.-4th
Ave. Rapid Transit R. R. from center of
Flatbush Ave. extension to a point on 4th
Ave., about 150 ft. south of 42.d St.

Cranes—Norfolk, Va.—Bids desired un-
til June 12 at Bureau Yards and Docks,
Navy Dept.. Washington. D. C. (H. R.
Stanford. Ch.), for Spec. 2160—For ship-
building cranes at Navy Yard, Norfolk.

Subway, Etc.—Miami, Fla.—Estimates
are wanted by J. H. Tatum. of Miami, on
a subway 30 ft, wide, 40 ft. extreme
depth. In ft, from base of tunnel to top

•kitemt marked thus give tht names of parties awarded contracts.



ENGINEERING RECORD Vol. 71, No. 20

or «rch. !»• n- to ton«th; »too for <ut-

eavatl^ I*.«M rd- oC rock (or «mU »M
ft. iuwand SIS.MVT& brteTlid »i>4 UL

>oor«. Etc. for W»r»tiou— N«w
La. — FoUowlnK are the

_„d Anr. n by Bd. Port Comrs.

Ij] I W. LMb. Pte») for Are doot»
ImA atMl raOi^ doora, etc., for ware-

SSm wdeTaMMtracttoo on cut bank of

M^j^liiiil Klver near Valence St. Ford,
rtmitm k TTerli Bnsim., *U Caoai St.:

k!S« m3. Co.. cShSabua. O.. W/SO
lawmided contrmct; Jaa. G. Wltooo
Sr_ Norfolk. Va.. »'A»l: Ameriou.
Sbeet Metal Wka., New Orieaoa. «5.800.

Chimney and <»«""*•«'•"•.'»' >*fl!i;
houe*—New Orleana. l-a.—Bids <l««l'e<'

Vtayl»b> Bd. Comra.. Fort New Orleana.

5 cooalnictln* a tapertns reinforced

Soc^Tehlmney »»? '"""^V^ MlaaU
ctiftaa warcbooae and tcnnlnal on Mlaaia-

SvL. adre^lMd In En«toeertaB Recttrt.

iSrd. Bacon «- DaTlirBncim.. »2l Canal

St.. New Orleana.

pSggSJTl^ric Th«ter Bkta.. to
hM wMMid b> Park Bd. to make ptoa
STa^CSouii on Jd St^ "rSlJff^
irtidiwlll Include •wlmmln* poato: coat

about $45.M«.

B.i>i«orelna Steal—Chicago, IIL—Btda

Co^. Pub. Wka.. for furnlahing !«»»""
P^SlOKlnc ateel. f.ab. cars of »5th St.

S2SS?t« ind Ma>falr pumping station.

Ei.w>«ar and Tranch Excavator—Chi-

e4ir:,\:iimdS i^ "u;|k*'?s»j* ^z^^R lloorlioitae, Comr. P<id. was.. lor

JL diriJrSS^led electric '"l«ht e^
iSor with auxlUariea. etc. In Lake View

R5S^ StaUoo. alio same time and

^ST^t^tt Wda for one trwjch exca-

SiSSg ^Mchlne compete at Pipe Yard

^X^Avera and WabanaU Avea.

CMient—Oenver, Colo.—Bids dealred

JinMrriS by V.S. Reclamation Senrtoe.

DMiver (A P. naTta. Ch. Engr ). for fur-

SSIS liO.W bbU. Portla.ul c«».at-

Tarmtnal and Tunnel—Seattle, WMh.
tJ!!^^«ss raporta state that an appU-

.^O^toTtUn'SSde to City Council by

T P GUUMrEngr.. for a iraachlae fpr

&e\ii2wou^ portion of the propoaed

TjuMuTd will ooet complete »»0.0«0,o«o.

«li.MO,«M.

.•.n»n4ek and Hotst—Seattle, Wash.—
cJjSSr a^^^rted b> 'o" of SwUle
521.^ Anr Mltor a derrick to Wesier-

ST" lA^- worti. ^^^,i,JK*'d^:
i>«^..^t Md for hoiat aubmltted by Hai-

^SH^^tn^ O?" Seattle (not >et let).

>>,..,»•—Seattle. Wash.—Bids reported

JJSJ**^Sl until il«.M.by port of

STttte Comn; for.lurSahlns aiid Install-6 J haid-£^peUed t7a%UiW <»anes for

!^i« ^mtea aSl ac^eaiOrtea for aaroe

wayterminal ImpcorAneiir. •

«i..>*ara Seattle, Wash.—Bids re-

~5S ^Sfred toUI June 1 by County

SS^tSjX^^ernie^a^^^fSr^^ and tractkm type. Separate

SSm S^vdfor 4. « and i eteratora. A.

5«£iS^oo5r Areht.. American Bank

BMC-
MM* Plant S-nie. Wash^A. H.

rW«Mk Cltr BaSE.. In a report to the

SSSr'aii CMy (iouncU. haa ree«n-

SSSwl U«t immediate stepa be taken

SSSd conatmctloo of an additional unit

{TTK? Mu^^lP-JS^leam AuxlUgrypower
ptouTat Lake Union, to coat t*M,OM.

iTriaeratlng and electric light plant

iToechuca. Arli.-BkU dealred until

dmea. for fumlahlns material and con

-

SJSctini an electric ll«ht and refrtgerat-

ffSiSi and inatalllnc Interior and ex-

ZStarwttiim ayatem. advertleed In En«1-

naarlas ftocord.

%^ttt Brste. Etc.—Panama.—Bee "In-

duatrtnl Plants."

cmmtant Rooftno Tile—Panama.—Bids
*^»lar »by MaJ. F. C. Bowts. Corps

U » A^Oenenil Purchasing
rtmi^mM ' The Panama Canal. Washington.

-^T tZrcii^TlrrooH«g_^ tile circular

-Mk^vcrtleed In Engineering Berord

Proposals
For Proposals Advertised see Pagaa

44, 45 and 4«.

WATERWORKS.
BMa

•CkMW
Uma 17. Hoad at Beaervolr, Hart-^^

ford. Conn
Adv. May 1 to 15.

aia* 17 Unprov. to Water Wot*B
" ""' Bluffton. O

Adv. May L
•iiav 17 Reaervolr. Salem, Mass.

Adv. May ».

-Tlay 17. system. Area. Ill

Adv. May IS.

-May 1«. Mains. Rocky Klrer. O.

SaeBng.
Baoord^

!May 1

1

May I

Mar U
lisr 1

Hay It.

May IS.

May IS.

May
May
May
May

IS.
JO.
M.
20.

May 11.

May 24.

May 14.

May
May

24.

2S.

May S&.

May 2S.

May 2&.

Hay ZS.
May t&.

May 2S.

Jun. 1.

Jon. 1.

Jun.

Jun.

Jun.

SeeBng.
Record.

Improv., Paris. lU. ...... May 1

Matna. Etc. BeHonl,
Mlaa. May »

System. Bloomlngton,
Wja. May 15

-Pipe, Berwyn. lU JJ»y ^|
Pipe, Etc, Panama May 8

Pumpe. Cleveland, O May 16

Dam. Reaervolr, Etc.
Somerset, Pa. . . . - May 15

Pipe Drains for Flltra-
tlon Plant, Cleveland. O. May S

System. Colo, la May 8

Adv. May 8.

Water Wks., Cereaco.
Neb May 8

Pipe. Prescott. Wash May IB

C.-l. Pipe, Philadelphia,
Pa. May l

Adv. May 1. 8.

Water Wks. Plant. Ons-
low, la May 8

Improvements. Albion.NY May 8
Adv. May 8.

Atlantic Highlands, N. J. May 15

Adv. May 15. „ ,,
Well, .\urora. Ill May 16

Kxtenslon. Frederiok, Ud. Mai; 16

Adv. May 15.

System at Cemetery,
Crow Agency. Mont May 16

Adv. May 15.

Tank and Tower. Cresco.
la. May 15

Filler Plant, lUdgway,
Pa. May 16

Adv. May IS.

Improv. iiystem. Carutb-
ersville. Mo. .'. May 16

Adv. May 15.

Contract 9, Nepaug Res-
ervolr. Hartford. Conn.. May 15
Adv. May 15.

Improvements to Water
Wks.. Plant City, Fla. .May 8
Adv. May 8. 15.

SEWERAGE AND SEWAGE
DISPOSAL.

Mky 18. Toledo. O May 8
May 18. Hartley, la May 8

May 18. Boston, Mass May 16

May 18. Green Bay. Wis. May 15

May 18. Glencoe, 111 May 8

May 19. FlUhburg, Mass May 8

-MiS' 20. ClJfBland, O. May 15

May 20. Bozeman. Mont May 15

May 21. Oconomowoc, Wis May 8

May 21. Kenosha. Wis .May 15
Adv. May 15.

.May 21. Cincinnati, O May 15
May 24. Ebensburg, Pa May 8

Adv. May 8.

May 24. Greenwich. Conn May 8
Adv. May 8.

May 21. Avon. N. Y May 15
Adv. May 16.

May 25. Wllkes-Barre, Pa Apr. 17
Adv. Apr. 17, May 1, 15.

May 26. Evasion, Md May 1

Adv. May 1, 15.

May 25. Rittman, O ; May 8
(2 Prop.) Adv. May 8. 15.

.May 25. Tripoli, la May 15
May 2«. Brooklyn, N. Y May 15
Ian. 2. Caruthersville, Mo May 15

Adv. May 16.

Jun. 9. Struthers. O May 8
Jun. 7. Dowlngton, la May 15

Adv. May 15.

BRIDGES.
May 18. Illinois May 15
May 19. Usbon, N. D .May 8
May 19. Fargo, N. D.... May 15
May 20. Manhattan, Kan May 8
May 20. Nebraska City, Neb May 8
May 20. IlUnois May 15
May 21. Rome, Ga May 1

May 21. .North Platte, Neb May 1

May 21. Wayne, Neb .May 8
May 21. Reading, Pa May 8
May 21. Michigan May 8
May 21. Bedford City. Va May IB
May 22. I>e Roy. N. T May 8

Adv. May 8.

May 22. Jay, N. Y May 15
.May 21. Monteaano. Wash May 16
May 24. California May 15
May 25. Indiana. Pa. . May 15
May M. Henderson. Ky May 15
May 2«. Canton. N. Y May 15
May 28. Canton. O May 15
May 28. EastmanvMle. Mich. .May IB
May 31. Tumwater. Wash May 15
Jun. 1. I.«l<e Charles, I>a May 15

Adv. May 15.
Jan. 1. Cincinnati, O May 15
Jun. 4. Columbus. O Mny 15
Jun. 7. Louisiana May 15

Close.
Bids
May 19.

May 19.

May 19.

May 19.

May 20.

May 20.

May 20.

May 20.

May 20.

May 21.

May 21.

May 21.

May 21.

May 21.

May 21.

May 21.

May 21.
May 22.

May 22.

May 24.

May 24.

May 24.

May 24.

May 24.

May 24.

-May 24.

May 24.

May 26.
'May 25:

May 25.

May 25.

May 25.

May 25.

May 26.

May 28.
Mav 28.

May 28.

May 29.

May 31.
May 31.

Jun. 1.

PAVING AND ROADS.
May- 17. Hartford. Conn. . .

.

Adv. May 1, 8.

May 17. Danville, 111

Adv. May 8.

May IS. Columbus, O
May IS. Albany. N. Y

Adv. May 1 to 18.
May 18. Charleston, B. C...

Adv. May 1, S.

May U. Toledo. O
May IS. Cblnmbua, O
May IS. Storm Lake. la
May 18. New H»v«n. Conn.
May IS. waaaean. O. ...;..ay IS. tMia. O
May IS. Montreal, Que. ...
May IS. taingfleld. Mo. ...
May 18. Ifaaaachunetta
May It. BMI*y. O
May It. Maine

Adv. May S, IS

May

.May

May
May

May 1

. May S

. May 8

. May 8

. May IS

. May 16
May 16

. May 16

. May IB

. May IB

.May S
tUr t

Jun. 1.

Jun. 1.

Jun. 1.

Jun. 3.

Jun. 4.

Jun. 7.

Jun. 7.

Jun. 7.

Jun. 8.

Jun. 9.

Record.
See Eng.

Baltimore, Md May 8

Cleveland, O May 15

Alexandria, La. May 1|
Brooklyn, N. Y Jf^^ ^?
Mansfield. O May l

Tacoma, Wash May »

Illinois May |
Richmond, Ind. "^^ }?
Sheridan. Ark May 15

Washington, D. C May 1

Adv. May 1. (2 Prop.)
Albany, N. Y May 1

Adv. May 1 to 15.

Spokane. Wash May 8

Chicago. Ill May 15

Buffalo, N. Y H^^ }l
Gregory, Tex May "
Cedar Rapids, la May 15

Great Bend, Kan May 1.^

Huntsville, Ala. May 8

Lake Geneva, Wis May 8

Washington May 8

Seattle, Wash May 8

Kverett, Wash. May 8

California May 8

I'ortamoiith. O May 1

5

Montesano, Wash May 15

Kountze. Tex May IB

Swanton, O. May 15

Tuscaloosa. Ala. May 8

.Melmore, O May 15

Ridgefleld Park. N. J May 15

Adv. May 15.

Seattle, Wash May 15

Painesville, O May 15

Santa Ana, Cal May 15

Illinois May 15

Hackensack, N. J May 1

Moundsvllle, W. Va May 15

Mt. Gllead, O May 15
Fall City, Neb May 15

Selma. Ala ...May 8

Clarksville, Tex May 15
Adv. May 15.

Albany, N. Y May 15

Adv. May 15.

Washington May 15
Bralnerd, Minn May 15
California May 15
Grlnnell. la ..Apr. 17
Columbus, O May IB
EUensburg, Wash May 8
Hazlehurst, Miss May 1

Arlington, O May 15
Mt. Vernon, Wash May 15
Struthers, O May 8

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

May 18. Wharf, Dunkirk, N. Y...
May 18. Lock Gates for Dams,

Wheeling, W. Va
Adv. May 1, 8.

May 18. Dredging and Seawall,
Ellis Island, N. Y
2 Props. Adv. May 8, 15.

May 19. Breakwater, Detroit,
Mich
Adv. April 17, 24, May 8

May 19. Hull for Dredge, Louis-
ville, Ky
Adv. Apr. 24 to May 15.

May 19. Irrigation Wk., Payson
City, Utah

May 19. Steel Pile Bulkhead, Etc.,
Cleveland, O

May 20. Breakwater, Marble-
head, O
Adv. Apr. 24 and May 1.

May 20. Crib Work, Detroit, Mich.
Adv. Apr. 17, 24, May 8,

May 20. Dike, Kansas City, Mo.

.

(2 Prop.)
Adv. Apr. 24, to May 15.

May 20. Dredging. Toronto, Ont.
May 22. Ditch, Dansville, 111

May 22. Improv. Wharf, New
London, Conn

May 24. Dike. Kansas City, Mo.
(2 Prop.)
Adv. Apr. 24, to May 15.

May 24. Lock, Detroit, Mich
Adv. Apr. 17, 24.

May 25. Dredging, Portland, Me..
Adv. May 15.

May 25. Drainage, Bellingham,
Wash

May 26. Levee Wk., Memphis.
Tenn
Adv. May 1 to 15.

May 27. Dredging. New Westmin-
ster, B. C

May 28. Dredge, New York, N. Y.
Adv. May 1 to 15.

May 29. SeawalL New York, N. Y.
-. Adv. M|h( 16.

Jun. J. Oral^nag* Ditches, Bar-

f. MaV)',""'
« s Etc.,

May 1

May 1

May 8

Apr. 17
15.

Apr. 24

Apr. 24

May 8

Apr. 24

Apr. 17
15.

Apr. 24

May 15
May 8

May 15
Apr. 24

Apr 17

May 16

May 16

May 1

May 15
May 1

May 16

May 1

May 8

Jun

May
May
May
May
May
.May
May
May
^'ay
May

May

r d Gates,

dv ,5.
^"^

Excav. for liarth and
Rock. Detroit. Mich.... May
Adv. May 8. 15.

'

Bids See Eng.
Close. Record.

May 19. Springfield, O May 1

May 19. Salem, Ore May 15

May 19. Chicago, 111 May 15

May 20. Pendleton, Ore. May I

May 20. Clay Center, Kan May 15

May 20. Des Moines, la May 15

May 20. Wichita. Kan May IB

May 20. Nahant, Mass May 15

May 20. Rusk, Tex May 15
May 20. FT;. Williams, Ont May 15
May 20. Los Angeles. Cal May 15
May 20. Mlamitown, O May 15

May 20. CoUingswood. N. J May 15

May 20. Salem, Ore May 15

May 21. Pittsburgh, Pa Apr. 24
Adv. Apr. 24, to May 15.

May 21. Westerville, O May 1

May 21. Cleveland, O May 15
May 21. Raskins, O May 15
May 21. Winchester, Ind May 15
May 22. New Madrid, Mo May 8
May 24. Independence. la May 1

May 24. Front Royal. Va May 1
Adv. May 1 to 15.

May 24. Havre, Mont May 1

May 24. Atlanta, Ga May S
May 24. Paterson, N. J May 8
May 24. Oklahoma City, Okla May 15
May 24. Rolette, N. D May IB
May 24. Seattle, Wash May 15
May 25. Calgary, Alta May I

May 25, Lakewood, O May 1

May 25. Redwood Falls, Minn May 1

May 25. Arcadia, Fla May 8
May 25. Irwin, Pa May 8
May 25. Delaware, O May 15
May 25. Pocatello, Idaho May 15
May 26. La Salle, 111 Apr. 24
May 26. Ft. Hancock. N. J May 1

Adv. May 1, 8.

May 26. Central Islip, N. Y May IB
Adv. May 15.

May 27. Milwaukee, Wis May 8
Adv. May 8, 15.

May 27. South Bethlehem, Pa May 8
May 27. Ripley, O May 8
May 27. AshviUe, O May 8
May 27. Vinton, la May 15
May 27. North Brothers Island,

N. Y May 15
May 27. Seaman, O May 15
May 28. Ft. Terry, N. Y May 1

Adv. May 1 to 15.
May 28. Madison, S. D May 8

May 28. Ghent, Minn : May 15
May 28. Alliance, O May 15
May 29. Bremerton, Wash May 8
May 31. Boyd, Minn May 15
May 31. Quasqueton, la May 15
Jun. 1. Harrisburg, Pa Mar. 13
Jun. 1. Urbana, 111 May 8
Jun. 1. Cleveland, O May 8
Jun. 1. Huntsville, Tex May IS
Jun. 1. Syracuse, N. Y May 16
Jun. 1. Danvers, Mass May 15
Jun. 1. Flora, Ind May 15
Jun. 2. Longview, Tex. May 1

Jun. 3. Chilllcothe, Mo. Apr. 24
Jun. 3. Corning, O May 8
Jun. 3. Chillicothe, O May 15
Jun. 7, Oklahoma City, Okla May 8

Jun. 8. Reading, Pa May 8
Jun. 8. Louisville, Ky May 15
Jun. 8. Parry Sound, Ont May 15

Jun. 9. Detroit, Mich May 15
Adv. May 15.

Jun. 14. Marlin, Tex May S
Jun. 14. Tampa, Fla May 8

Adv. May 8, 15.

Jun. 15. Primghar, la May 16
Jun. 21. Cuero. Tex May IB

Greenville, S. C May 1

Adv. May 1.

PRIVATE BUILDINGS,

PUBLIC BUILDINGS
SCHOOLS.

18. T.Aurel, Miss
18. Etna. O
18. Columbus, O
18. Chico, Cal. .,.
18. Grand Mere, Que.i...
18. I»8 Angeles, Cal. ...
18. Redondo Beach, Cal.
18. Victoria, B. C
18. Tarentum. Pa
18. Albany. N. Y

Adv. May IS.
18. Hikers Island, N. T.

.

AND

AfMMl MarSaf Mm (fer (k« <iain«r ef partiet awarded contracts.

. . May

. . May

. . May

. . May

. . May

. . May 8

. . May IB

. . May IB

. . May 15

. . May 1

3

Mav 18. Devils Lake, N.
Mav 20. Belleville, Ont.
May 25. Viola, Wis. . .

.

D May 13
May 8
May S

May 18.

May 18.

May 19.

May 19.

May 20.

May 21.

May 21.

May 22.

May 25.
May 26.

May 26.

May
May

26.

27.

May 28.

May
May

28.
29.

Jun.
Jun.

1

3

Jun. 9

Jun. 12

MISCELLANEOUS.
El. Ry., Sec. 2, Route 49,

Brooklyn, N. Y May 1

Adv. May 1, 8.

Excav. Test Pits and
Driving Piles, Ridge-
field Park, N. J May S

Adv. May 8, 15.

Chimney and Foundation
for Warehouse, New Or-
leans. La May 15

Adv. May 15.

Reinforcing steel. Chi-
cago. Ill May 15

Runway. Cleveland, O May 15

Booms, Concrete Mixers,
Etc., Memphis. Tenn... May S

Adv. May 8 to I.'"*.

Garbage Disposal, New
York, N. Y May 15

Elevator and Trench Ex-
cavator, Chicago, III May 15

Cement, Denver, Colo. . . May 15

Lighters, Savannah, Ga.. May 1

Adv. May 1 to 15.

Stone and Cement, Wil-
mington, N. C May 1

Adv. May 1 to 15.

Cranes, Seattle. Wash... May 15

Sheet Brass, Etc.,
Panama May 15
Cement RooflTig Tile,
Panama May IS

Adv. May 15.

El. Rys., Brooklyn. N. Y. May 15

Steel Towers. Point Isa-
bel, Tex May 1

Elevators, Seattle, Wash. May 15

Lighting Fixtures In Pub.
Bldg., New York. N. Y. May S

Adv. May S. 15.

Refrigeratins and Elec-
tric Light Plants, Ft.
Huaohuca. Ariz May 15

Adv. May 15.

Cranes. Norfolk, Va May 1.";
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works carried out under his direction as chief

engineer was that of reconstructing the road

following the floods of 1913. Mr. Miller was
in charge of the engineering office of the Com-
missioners of Waterworks of Cincinnati at the

time the filters of that city were constructed.

He spent some time in the office of Wynkoop
Kiersted, Kansas City, and, later, occupied an

official engineering position in the Kansas City

Water Department.

Obituary Notes
J. B. Gerker, civil engineer on the forces of

the Southern Pacific Railway, died in St. Au-
gustine, Fla., May 9.

Arthur B. Hanscom, civil engineer, of West
Philadelphia, died there, May 12. ' He was
graduated from Lehigh University in 1900 and

was engaged in engineering work, principally

in the South, since that time.

J. F. Deppe, senior engineer of the Missis-

sippi River Commission, died at St. Louis, May
11. He was twenty years in the service of the

commission, but served only two weeks as senior

engineer, having attained that rank but a

month ago on the death of Thomas Middleton,

who formerly occupied the office.

John Birkinbine, consulting engineer, of

Philadelphia, died in that city. May 14. He
was born in Reading, Pa., in 1844, and received

his professional education at the Polytechnic

College of Pennsylvania. After serving in the

U. S. Army in the Civil War he became assist-

ant to his father as engineer of the Philadel-

phia waterworks. In the course of his career

he designed and constructed important water-

works as well as hydroelectric plants and
blast furnaces, and examined and reported

upon mines and industries in the United States,

Canada and Mexico. He was a past president

of the American Society of Mechanical Engi-
neers and of the Engineers' Club of Philadel-

phia and of the Franklin Institute. He served

as expert on iron and manganese ores for

the U. S. Geological Survey for 17 years and
was chairman of the water supply commission
of Pennsylvania since 1905.

Henry C. Derrick, formerly a consulting

engineer of Houston, Va., died in that city.

May 9. He began his professional career in

1851, and was U. S. district surveyor for Kan-
sas and Nebraska from 1855 to 1858. From
then until 1861 he was engineer at the U. S.

Armory at Harpers Ferry. During the Civil

War he served as captain of engineers in the
Confederate Army, after which he engaged in

railroad work until 1875, when he was ap-
pointed a lieutenant-colonel of engineers in

the Egyptian Army. In this capacity he served
as chief engineer in the Abyssinian campaign
and was decorated for gallant services. Re-
turning to the United States, he was appointed
chief engineer of the Danville & New River
Railroad in 1878. In 1887 he was appointed
principal assistant engineer on the Roanoke &
Southern and in 1888 resigned to enter private
practice as a consulting engineer.

Edward H. Barnes, chief engineer of the
Grand Rapids & Indiana Railway, died at
Grand Rapids, May 15. His first engineering
engagement was in the service of the New
York, Lake Erie & Western, which he entered
in 1878 on the extension of the Bradford
Branch. In 1883 he was appointed principal
assistant engineer of the South Pennsylvania
Railroad, in charge of surveys and construction
from Bedford to the west side of the Allegheny
Mountains, including the Allegheny Mountain
Tunnel, 5900 ft. long. In 1885 he became
division engineer on the Union Pacific, in

charge of the Colorado Division, and, in 1887,
principal assistant engineer of the Baltimore &
Drum Point on surveys and construction. He
opened an office in New York City in 1891 for
the purpose of engaging in private practice as
consulting engineer. In this capacity he had
charge of preliminary surveys for a tunnel line
under F'orty-second Street, extending west to
New Jersey and east to Long Island. He also
had charge of surveys for the New York Con-
necting Railway from Bay Ridge to a connec-

tion with the New York, New Haven & Hart-
' ford at a point north of the Harlem River. In
1895 he was appointed engineer maintenance
of way of the Pennsylvania Lines West of
Pittsburgh, which office he occupied until 1897
when he became resident engineer on the Grand
Rapids & Indiana. He was "appointed chief

engineer of this road in 1906.

Civil Service Examinations
Illinois.—The State Civil Service Commis-

sion announces that examinations will be held

New, Light Meter-Tester Is Placed

on the Market

For waterworks officials who are called

upon to test meters but who do not wish to

incur the expense of heavy, elaborate equip-
ment the Ford Meter Box Company, of Wa-
bash, Ind., has placed on the market the
"baby tester," shown in the accompanying
photograph. It is a light, compact apparatus
adapted for testing one meter at a time with
ten sizes of stream, ranging in diameter from
1/32 to 1 in. These variations in orifice are

r '.^^^

'1
k

^ik^^Smg^

^

^
LIGHT METER TESTER, SHOWING PERFORATED STRIP FOR VARYING SIZE OF STREAM AND ADAPTERS FOR

DIFFERENT LENGTHS OF METER

in the near future for positions, listed below,

open to residents of Illinois. These examina-

tions will be unassembled; that is, questions on

education and experience will be mailed direct

to each applicant, who will write out his replies

and return them to the commission.

Assistant Chief Utilities Engineer, salary

from $300 to $375 a month. Applicant must be

25 years of age and should have an education

equivalent to graduation in a technical course

of an engineering college of recognized stand-

ing, and experience in the design, construction

or operation of public utility properties, or in

connection with rate cases.

Railroad Engineer, salary $250 to $333.33

a month. Applicant must be 25 years of age,

and should have high-school education, or its

equivalent, and experience in either the con-

struction or the operating department, besides

familiarity with the design and maintenance of

interlocking and block-signal devices.

Service Engineer, salary $200 to $300 a

month. Applicant must be 25 years of age,

and should have an engineering college educa-

tion, or its equivalent, and experience or ability

in the operation, construction or design of util-

ity properties and their equipment. Familiar-

ity with Illinois Public Utilities Commission law
is also essential. The duties involve directing

the service inspection of utility properties and
preparing orders in such cases.

Application blanks for the foregoing may be

secured by addressing the State Civil Service

Commission at Springfield, or at 130 North
Fifth Avenue, Chicago.

Examinations Previously Announced
See Eng.

Date Record

June 3—Transitman, Philadelphia, sal-

ary $900 April 24

June 4—S e c o n d assistant, salary

$1000; assistant engineer,

salary $4000; Philadelphia. April 24

June 5—Assistant railroad engineer,

State of Illinois May 8

effected by a perforated brass strip which may
be set to any opening. Brass adapters also

are furnished to accommodate meters of dif-

ferent lengths. The "baby tester]' weighs 125

lb. and costs $45.

Business Note

B. F. Affleck and Robert F. Hall were elected

president and secretary respectively of the

Cement Products Exhibition Company at the

annual meeting held in Chicago, May 11, suc-

ceeding Edward M. Hagar and J. P. Beck. A.

Y. Gowen was elected vice-president and J. U.

C. McDaniel, treasurer.

Trade Publications

The following companies have recently is-

sued trade literature:

Smith Engineering Works, Milwaukee. Cata-

log, 6x9 in., 24 pages, illustrated. Describes

the Telsmith portable crushing plant for road

building, of which there are shown three

mounted types—the rigid-shaft breaker in

three sizes up to No. 5, the jaw breaker in

sizes to No. 12, and the jaw crusher in No. 7

size. A Telsmith portable screening plant is

likewise described. This plant is said to be

especially designed for gravel grading.

Gulf Refining Company, Pittsburgh. Booklet,

6x9 in., 68 pages, illustrated. Reviews briefly

tlie oil situation during 1914 in reference to

production and output in the States of Okla-
homa, Texas and Louisiana, which constituted

72 per cent of the total yield of the country,

exclusive of California, and contain the princi-

pal pools of this company's operations. It

also reviews the 1914 production and output of

Mexican oil and its importation in this country.

It is noticeable that the unit price for a 42-

gal. barrel of heavy oil fell during the year
approximately from $1 to 40 cents, although
the consumption of oil increased materially.



New Construction Activities
Ahhomh BO sled orders have been cancelled

ad BO iaqniriM withdrawn since the recent
developBwnts endangering the continued neu-
trality of the United States, the volume of new
inquiries from domestic consumers of steel

product^ fell off sharply last week. This has
been more than offset, however, by increased
export buying, in addition to which specifica-

tions have ben wreral per eent heavier than
last month. From these causes, both orders
and shipments so far in May show an increased
rate over ApriL The United SUtes Steel Cor-
poration is now scheduled at 76 per eent of
its operating capacity.
The Louisville A Nashville Railroad has an

inquiry oat for 15,000 tons of bridge steel.

Late reports compiled by the Bridge Builders
A Structnral Society give fabricating orders
at 62^ per eent of the capacity of all shops.
This means from 94,000 to 100,000 tons. Gen-
eral consumption of steel products is nearly
normal, but railroad consumption and large
constroction items are still low, although the
former has improved considerably this month.
The granting of a permit for New York

City's new $10,000,000 court house has raised
the percentage of increase in building permits
in that city since Jan. 1 over those of last

year from 19.5 per cent, gained on May 5, to

39.3 per cent gained on May 12. Even with-
out this item building permits last week ex-
ceeded those for the same week of 1914.

Buildings

Plans have been filed in New York City, in

addition to tboae for the new court house, for
two apartment bouses to cost |500,000 and
$350,000 respectively. It is reported from
Harrison, N. J., that the plant of the Crucible
Steel Company there will be enlarged at a cost

of $375,000. A contract for foundation work
on these buildings has already been awarded.
A tvnflOO school building has been contracted
for at Jersey City. A theater at Seattle has
been contracted for at $141,000. A $200,000
addition to a manufacturing plant has been
contracted for at Harrisburg, Pa. Bids are
denred on a $200,000 school at Rochester,
N. Y., on a $300,000 high school at Erie, Pa.,
on a 250-room hotel at Charleston, S. C, on a
$150,000 school at Atlantic City, N. J., and on
a $125,000 hospiUI at Pittsburgh. A number
of other good-sized building projects are re-

ported, including a $600,000 appropriation for

a school at Potsdam, N. Y., and a $1,000,000

traction terminal being planned at Columbus,

Ohio. It is reported that a $250,000 hotel will

be built at Rochester, N. Y. The bill appro-

priating $200,000 for enlarging the Long
Island State Hospital has been signed by the

Governor of New York. Plans are being pre-

pared for a $100,000 school building at Crosby,

Minn., for a $275,000 court house at Portland,

Ind., and for a $140,000 school building at

Lebanon, Pa.

Bridges and Roads

A contract for two small bridges has been

awarded at Leavenworth, Kan. Bids are de-

sired June 1 by the Union Station Company,
Chicago, for a bridge over the river at Mon-
roe Street. Bids are desired on a 740-ft.

bridge at New Gretna, N. J., and on a steel

swing bridge across Bayou Lecombe in Louisi-

ana. Bids are also desired at Stockton, Cal.,

for bridge work which will total $130,000. It

is reported that a $250,000 bridge will be built

at New Haven, Conn., and a $225,000 bridge at

Petersburg, Va.
Paving and road work promises to continue

active. The lowest bid opened for construct-

ing 27 miles of road near Starkville, Miss.,

was $117,000. Two paving contracts have
been awarded in Jersey City and contracts on
the $500,000 improvement to the Newark turn-

pike will be let soon. Several paving con-

tracts have been awarded at Saginaw, Mich.,

and a $200,000 road contract has been let at

Forney, Texas. The repair contracts awarded
May 18 by the New York State Highway Com-
mission totaled $254,000, with an additional

$15,000 for stone contracts. Bids on still

further State highway work are desired by
Connecticut, Illinois, and New York. Bids are
desired for 330,000 sq. yd. of paving at Wil-
mington, Del. Bids are desired at Akron,
Ohio, for road work to cost $88,000. Bids on
112,000 sq. yd. of asphalt road work, including
grading, are desired at Tavares, Fla. Phoenix,
Ariz., has sold paving bonds in the sum of
$125,000, and a bond issue of $672,000 for road
improvements has been voted at Hanford, Cal.

Waterworks and Sewers

The voters of Wheeling, W. Va., defeated
the bond issue of $640,000 for the construction

of a patented filter installation. Work can

now be planned on the lines recommended by
the consulting engineers employed by the city,

who were directly opposed to the scheme pre-

sented to the voters by local politicians.

Laurel, Md., has awarded a $70,000 contract

for water mains, a filtration plant and sewers.

Water and sewer mains to cost $75,000 have
been contracted for at New Smyrna, Fla. The
lowest bid on a reservoir at Salem, Mass., was
$68,000. Montrose, Colo., has awarded a

$67,000 contract for improvements to the city

waterworks. Further sewer contracts totaling

$145,000 have been awarded at Philadelphia.

Reading, Pa., has awarded a $39,000 contract

for an addition to the disposal plant and a
$64,000 contract for a storm sewer. Bids are

desired June 8 for a sewage-disposal plant at

Beaver Falls, Pa. Bids are desired for a sewer
system at Cleburne, Texas. Plans have been
prepared for a sewage disposal plant at Paoli,

Pa., and for sewer work which will cost $250,-

000 at Canton, Ohio.

Miscellaneous

The low bid opened May 18 for a section of
the Culver Rapid Transit line in Brooklyn was
$863,775. A $237,000 levee contract has been
awarded at Helena, Ark. Bids are desired for

dredging by the U. S. engineer ofiices at Phila-
delphia and at Boston. Bids are desired for
furnishing 200,000 bbl. of cement at Seattle,

Wash. Bids are desired for more than 1,000,-

000 cu. yd. of drainage excavation at Trenton,
Tenn. A 4-mile section of the New York Con-
necting Railroad in the Borough of Queens,
New York City, will be let June 7 at the
Pennsylvania Railroad offices in Philadelphia.
A contract for building 23 miles of railroad
at West Palm Beach, Fla., has been awarded.
It is reported that the Chicago, Burlington &
Quincy Railroad will build 200 miles of rail-

road from St. Joseph to Mexico, Mo. A $3,-

600,000 railroad company has been incorpo-
rated at Warren, Ariz., and another company
has been incorporated to build 75 miles of rail-

road near Longview, Texas. Surveys have
been completed for a $10,000,000 irrigation
project at Prosser, Wash. The bill submitting
to a popular vote the $27,000,000 additional
bond issue to complete the New York State
Barge Canal has been signed by Governor
Whitman.

WATERWORKS.
Itemu Arramttd Cttgnfkieallj

BrtchTtown, Ma
Hofarok
ufas.
yat«ai
tM.T7«.

-Jas. L. Tishe. of
aa Btvpared pians for water
Mtlmatu ooat of a pamplns

at t7<.2M: or srarltjr aymUim,

B««ta«i, Mass.—Blda dcslr^ untU MayU br O. Frank DotMrty, Supt. SappIlM,
for fumiahlnc IM tons c L special caat-

*N«wton, Maw.—Contract awarded by
Metropolita.n Water and 8ewara«e Bd..
Beaton. May 10. for iurins c L water
pipe in Newton, to Cbaa. A. Kelly.
Saatcrrllle. at tXl.lTl. Unit prices in
KnalneerinK Beoor^ of May U.

•atom, Maas.-^''oiIo»las are a lowest
bids opeoed May 17 by P. J. KeUey, Dlr.
D«9C Pnb. Wka.. for ooostraeUns a cov-
ered oeoerste reservoir of lO.OM,!..
capacity, tram plans of Wm. 8. JoluMon.
101 Tremoot SL, Boston: A. O. Tomaseilo.U GlbMW St., Dorcheater, Wl.tfS: Seasler
Co.. Montreal. Que.. t71.U4; MIddlesez
Oontr. Co., Ftamlncton, Mass., t7T,SM.
Geo. T. Ashton, City Engr.

Buffalo, N. Y.—BIda desired until May
2f by DepL Pub. Wka. (P. O. Ward,
Comr.), for c. L pipe and «pecl&I cast-
inss, oraas corporation cocks and plugs,
hydranta. etc.

Madrid. N. Y.—Blda desired until May
31 by Bd. Water Comn. <K. B. Orifflth,
Secy.), to fumlih rnaterlal and con-
struct a water worka aystem, and for
pumping the water.

Mancheater, N. Y.—Cltlzena voted to
construct water works from plana of
Chas. C. Hoitkina, Cutler Bldr-, Roches-
ter.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-
neering and Building Supplies

Harrlaon, N. J.—Bids dealred by Hud-
aon County Park Comra., l Exchange PI
Jersey City, June 1, for completron of
mter plant at West Hudson Park. Har-
rison; also for a pumping station at thesame park.

Annapolis, Md.—Geo. F. Melvln, Pres.
Annapolla Water Co.. recommends con-
struction of nitration plant; cost $20,000.

^Laurel, Md. — ContracU reported
awarded by City Council aa followa: For
aawers to Dobbs & Meyers, of Meridian.
Sl!?i, "ater mains, disposal plant and
Mtratlon plant to Thoe. Hampton, of
Waablnaton. D. C. Total cost 170.000.
Engr. Harry SUvens, Union Trust BIdg..
Washington, D. C.

Wheeling. W. Vs.—D. G. Brown, City
Clk.. writes that at election held May 15
question of issuing bonds for construct-
ing filtration system was defeated.

-^Durham, N. C—Contract reportedawarded Apr. 21 by Mayor and Bd. Alder-men for pumplntf iitatlon equipment to

"K-S^IIS'iS? ^'iri''- <^°- Durham: com
about $36,000. Gilbert C. White. Engr.,
Chariot te.

Hertford, N. C—Bids desired until
June 8 by Bd. Town Oomrs (W. C. Wins-
low, Clk.), for $50,000 boi.ti.-. aa follows:

JY.?^?^
works. $17,000; sewerage system,

$13,000; electric light system, $12,000;
street paving, $8,000.

East Lake, Ga.—Citizens voted May
6 to issue $30,000 bonds for public im-
provements including sewers, water
works, paving and schools.

*New Smyrna, Fla.—Contract • hasbeen awarded to J. B. McCrary Co At-
lanta, Ga., for construction of water andsewer system; cost about $75,000.
Bids desired by Bd. Pub. Wks. (G WBrown, Chmn.), until May 26 for ma-

chlnep', tower, tank and water soften-
ing plant in connection with above.

Gadsden, Ala.—There Is reported to liea movement on foot to construct resor-

iril'^-?"*
nothing will be decided forMvwal weeks. W. W. Johnston, City

.M^'i??nfI*I?"*"r^l"^*."*' •'•^^e voted to is-

nn?i ^fM'" ,''°".''* '<" '""proving the water
.iri<i llKht pl.int.

Itllfm, mcrkti thu, give tht names of parties awarded contracts.

A-Alliance, O.—Contracts have been
awarded by city as follows: For a 40.000-
gal steel tank, to Des Moines Steel Co., of
Des Moines, la., and for piping connec-
tions, to J. C. Devine & Co., of Alliance.
Construction work is under supervision of
Chester & Flemming, of Pittsburgh, Pa.

^Bridgeport, O.—Contract for con-
structing water and sewer system re-
ported awarded to Andrew L. Nickolich.
of Fairmont. W. Va. ; cost about $23,000.

-A^CInclnnatl, O.—Contract awarded by
Bd. Pub. Service, Apr. 30, for furnishing,
also cleaning c. 1. pipe, special castings,
etc., for water works, to National Water
Main Cleaning Co. at $19,712.

East Youngstown, O.—City Council con-
sidering construction of water works to
cost about $75,000. W. H. Cunningham.
Mayor.

Napoleon, O.—Press reports state bids
are desired by Bd. City Affairs, until
June 7 for $42,000 bonds to be used for
construction of proposed filtration plant.
Engr., Wm. G. Clark, of Toledo.

Wellington, O.—Citizens reported to
have voted May 11 to issue $35,000 bonds
for water works improvements.

Zanesvllle, O.—Citizens voted May 11
to issue $15,000 bonds for extending water
mains.

Ahmeek, Mich.—Question of construct-
ing water works reported under con-
sideration by Village Council.

^A-Grand Rapids, Mich.—Contracts have
been awarded as follows on bids opened
May 6 for constructing trunk line water
mains (R. E. Harrison, Engr., Water
Dept.).
Contract No. 1, main from pumping

station to Michigan St., to D. W. Boyes.
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743 Stocking Ave., as follows: 11,000 lin. ft.

excav. earth In trenches, 69 cts.; 100 cu.

yds. extra excav. and back fill, $2: 200 cu.

yds. rock excav., J4; 11,000 lin. ft. 30-in.

pipe to lay, 72 cts.; 3 30-in. valves to in-

staU, ea., $80; 1 24-in., ea., $75; 4 8-ln.

blow-offs, ea., $75; 30-in. connections to

existing mains (lump sum), $200; 20 cu.

yds. extra concrete. $6; 5 M. B. M. sheath-
ing left in place, $25; 6600 lin. ft. relay
roadways, 30 cts.; installation at pumping
station (lump sum). $700; total. $20,250.

Contract No. 2. main from Michigan
St. to stand pipe, to McDermott & Cooper,
325 Widdicomb Bldg., as follows: 10,000
lin. ft. excav. earth in trenches, 60 cts.; 100
cu. yds. extra excav. and back fill. 50 cts.

;

10,000 lin. ft. 24-in. pipe to lay, 55 cts.; 3

24-in. valves to install, ea., $40; 3 8-in.

blow-otEs, ea., $50; 300 lin. ft. 6-in. pipe,
relay, 60 cts.; 150 lin. ft. 10-in.. 65 cts.;

24-in. connections to existing mains
(lump sum), $86; 20 cu. yds. extra con-
crete, $5; 5 M. B. M. sheathing left In
place, $20; 6000 lin. ft. relay roadways 25
cts.; Installation at stand pipe (lump
sura), $250; total, $14,103.

-f^Bellwood, Ml.—Contract awarded for
6-in. water mains on Morris Ave. and St.
Paul Ave., to Michael McElligott, Evans-
ton, at $1.16 per lin. ft, Edgar A. Rossi-
ter. Reaper Bldg., Chicago.

Chicago, III.—Bids desired May 28 by
W. R. Moorhouse, Comr. Pub. Wks., for
furnishing and delivering approximately
2265 tons c.-i. water pipe, 16 to 24 in.;

also separate bids for furnishing f.o.b.
cars city pipe yard, 2352 Ashland Ave., 25
36-in. gate valves.

Columbia, III.—Plans completed by Ful-
ler-CouIt Co., St. Louis, Mo., for water
works and sewer system, including dis-
posal plant; cost $12,671. E. H. Brucker,
City Clk.

McLean, III.—City Council considering
question of Installing water works.

Janesville, Wis.—The Mayor and Coun-
cil have authorized the Bd. of Pub. Wks.
to lay a 6-in. water main on Wisconsin
St. from S. 3d St. to Oakland Ave.

Kenosha, Wis.—Bids desired June 14 by
Bd. Water Comrs. for furnishing material
and constructing a 42-in. c.-i. intake pipe
about 10.000 ft. in length, a submerged
Intake crib and a concrete intake well,
advertised in Engineering Record. B. C.
Brennan, City Engr.

Cresco, la.—Bids desired until June 1
by M. J. McArthur, City Clk., for con-
structing a 100,000 gal. steel tank on a
100 ft. steel tower, building foundations,
etc., advertised in Engineering Record.
H. H. Howe. Engr,. Cresco.

Denlson. la.—E. P. Tucker, City Clk.,
writes bids desired May 24 for purchase
of $20,000 bonds, to be used for construc-
tion of water works.

Oelwein, la.—Bids reported desired un-
til June 7 by E. H. Burlingham, City
Clk., for furnishing supplies for ensuing
year to consist of 4 and 6-in. c. I. spe-
cials, etc.

Spillvllle, la.—Bids reported desired
until June 5 by City Clk.. for water
works to Include 5420 ft. 6 and 4 in.
mains, 30.000 gal. tank or 60,000 gal. con-
crete reservoir. Des Moines Bridge &
Iron Wks,, Des Moines,

Garnett, Kan.—Bids desired until May
25 by F. .S, Mitchell. City Clk., for fur-
nishing and Installing a 100-kw. direct
connected steam generating unit, a 150-
hp, return tubular boiler and a 500-gal.
per min, motor-driven centrifugal pump.
Worley & Black, Engrs,, Reliance Bldg,,
Kansas City, Mo,

Solomon, Kan.—It is proposed to con-
struct water works to cost $30,000. Elec-
tion for bonds not yet held. Engineers,
Harper & Stiles, Kansas City, Mo. G.
M. Spalding, City Clk.

Canova, S. D.—Citizens voted May 11 to
Isse bonds for constructing water works.
H. H. Schulte, Town Clk.

Ipswich, S. D.—Bids reported desired
June 3 by L. C. Fix, City Aud., for con-
crete reservoir and pipe connections.
EJnglneers, Dakota Eng., Co., Mitchell.
S. D.

Judith Gap, Mont,—Town Council re-
ported to have engaged Gerharz & Jac-
queth. Great Falls, to prepare plans for
water works, to cost about $20,000.

Phllllpsburg, Mont.—Question of con-
structing water works reported again
under consideration; cost about $24,000.
C. H, Green, Engr., Spokane, Wash,

Gallatin, Mo.—Bonds in the sum of
$17,000 reported voted, proceeds to be
used for extensions and Improvements to
the electric lighting plant and water
works.

Rockport, Mo.—Bids desired by City
Clerk about June 10 for constructing
water works, to cost $12,000, Engineers,W B, Kollins & Co., Midland Bldg,,
Kansas City.

-^Ashdown, Ark.—Contract has been
awarded May 6 by Water Works Dist,
(J. M. Johnson, Secy.) for furnishing
material and constructing water works,
to Include 37,760 ft. mains, pump house,
reservoirs, 50,000-gaI. tank and tower,
hydrants, valves, etc., to C. W. Cardwell,
of Texarkana, at $13,233. Engineers,
Winters & Dove, of Ft. Smith,

Bromide, Okla.—Board of Trustees t^Escondldo, Cal.—Contract awarded by
have retained Benham Eng, Co., Okla- City Council May 5 for 2 pumping plants
homa City, to make investigations, pre- for municipal water works, to Western
pare estimates, plans and specifications Gas Engine Co., of Los Angeles, at $8,958.
for waterworks and electric light plant. ^ , t>. j j . ^ .n
Election will be called for after engi- ,,San„ Diego, Cal.--Bid8 desired until

neers report has been made. Probable M'ly 26 (extension of date from May 15)

cn«it STionn ^t the Bureau Yards and Docks, Navycost »i»,uuu.
j^gpj^ Washington. D. C. (H. R. Stan-

Montrose, Colo. — Bids were opened ford, Ch.), for sewer and water systems
May 6 tor improvements to city water at Naval Radio Station, San Diego, ac-
works, from plans of Burns & McDonnell, cording to Spec. 2151.
of Kansas City, Mo., as follows: „__ ., _.. _, ., . ,

•Extensions and improvements—Four . P*"*"' ^f^'—^'^X, Council reported con-

lowest bids: J. R. Suthertin & Co., Kansas f'^^^^^f
th«

^"V,*!?'"" ?' 'ss"'?^ $750,000

City, Mo., $67,320 (awarded contract); B. ^°,"''?, 'PJ
installation of a municipal elec-

W. & W. T. Vedder, Grand Junction, trie light plant and water works.
Colo.. $69,642; J. A. Pringle, Topeka, jwln Falls, Idaho. — Reported City
Kan., $69,682; O Neil Constr. Co., Leav- Council will take Immedate steps to con-
enworth. Kan., $71,630,

__ , ^.^^ ,, ^ struct water works.
Unit prices of successful bidder, J. R.

Sutherlin & Co,: •Sugar City, Idaho.—Contract reported
Pipe to haul and lay: awarded by Council for installation of

22,600 Un. ft. 4-in, c.-i. pipe $0.15 water works to Carlson & Thompson, of
10,150 hn. ft. 6-in, c-i, pipe .17 Sugar City, to include a 2-mile pipe line
2,220 lin, ft, 8-in, c.-i. pipe 20 and a 40,000-gal. steel tank and tower.
1,595 lin. ft. 10-in. c.-i. pipe 22 Cost reported to be about $15,000.

^^Z.'^ t^^^^^^^^ il MaT^r^gy i"*R^trmsroli^l%"ecr

Aila n ft' 4I n steel D?De nat ?"^ installing in place a complete pump-
22,600 lin. ft. 4-ln. steel pipe, pat. j^g unit. Wm, Kennedy, Jr,. Engr,, 364

10,150 lin fL e^in.steeV pipe, 'pat. '
University St., Montreal, (3ue.

coup 12 Stratford, Ont,—City is planning to
2,220 lin. ft. 8-in. steel pipe, pat. erect a water tower at pumping station,

coup 14 and the matter is in hands of Hydro-
1,595 lin. ft. 10-in. steel pipe, pat. Electric Power Comn., of Ontario Conti-

coup. 17 nental Life Bldg., Toronto. W. H.
645 Un. ft, 8-in, c-l, pipe 20 Fretheway, City Secy.-Treas.

7,025 lin. ft. 10-in. c.-i. pipe 22
» « . r,.^ ^ , ^ ,. „. ,.

13,520 lin. ft. 12-in. c.-i. pipe 24 Toronto, Ont.—Bids desired May 25 by
645 lin. ft. 8-in. Matheson joint .15 J.

L. Church (Mayor), Chm, Bd. Control,
7,025 lin. ft, 10-in. Matheson joint .18 for 5,000,000 gal pump, driven by 3-phase

13,520 lin. ft, 12-in. Matheson joint .20 "1""^''°" motor for Riverdale Pumping
645 lin. ft. 8-in. steel pipe, pat. Station No. 54, advertised In Engineering

coup 14 Record.

7,025 lin. ft. 10-in. steel pipe, pat. Wallaceburg, Ont.—Bids desired June 1

coup 17 by H. E. Johnson, Town Clk., for foUow-
13,520 lin. ft. 12-in. steel pipe, pat. ing works: Contract A-1. laying water

coup .20 mains; A-2, laying sewers; "O." laying
..,, lin, ft. 10-in. c-l, pipe .32 sewer force mains: "P," constructing
3,250 lin, ft, 12-in, c-i, pipe 42 sewage pumping stations; "T," electric

lin, ft. 10-in, Matheson joint .30 transmission line. Chipman & Power,
3,250 lin. ft. 12-in. Matheson joint .36 Engrs., Mali Bldg., Toronto.

lin. ft. 10-in. steel pipe, pat,
coup 28 SEWERAGE AND SEWAGE

3.250 lin, ft. 12-in. steel pipe, pat. DISPOSALcoup ,32 '

18 hydrants, haul, and set 5.00 Items Arranged Geographically
4 hydrants reset. ...,,,.. 15.00 ^Lexington, Mass.—Contract reported
29 4-in. gate valves, haul and awarded to W. B. Bryne, West Medford,
... „^^'- ••; ,• L'",'"""j 'oi" fi*^ miles of pipe sewers, manholes,
15 6-in. gate valves, haul and etc., at about $45,000.

set • • o.UU

7 8-ln.' gate vaiVes,' haul, and „„[;'*T,„^'"J*^ k' ^°"";T^A- of Pub Wks
gg, 3 00 reported to be considering extension of

2 10-in. gate' valves,' 'haul' and Lawlor St. sewer to Allen St. : cost $19,000.

„
set- ••• /•••,••••; ^•'"' •Brooklyn, N. Y.—Contract awarded

3 12-in, gate valves, haul and to Norton & Gorman Contr, Co., 303
set, im Douglas St., Brooklyn, for constructing

5 cu. yds plain concrete
, .JS" sewers in 84th St., from Stillwell Ave, to

Cerro Summit, settling basin ^,300.00 24th Ave., at $125,931, and for sewers in
Little Reservoir, improvements 3,750.00 ^4^^^ ^t., from 24th Ave. to a point east of

.„, , „ , „ Ho/i »« 24th Ave., etc., at $109,993.
•Cast-iron water pipe awarded to

American Cast Iron Pipe Co. as follows: Huntington, L. I., N. Y.—Following are
C.-i. pipe, 4-in., Class B. $36.25 per ton; reported to be 4 lowest bids opened May
6, 8, 10 and 12-ln., Class B, $34.25 per ton; 14 by Comrs. Sewer Dist. (C, M, Felt,
8, 10, 12 and 14-ln,. Class A, $35,25 per Secy.) for constructing sewers and sew-
ton; special castings, per lb., 2.9 cts.; age disposal works from plans of Geo.
total $22,124. Next 3 lowest bids: Colo- w. Fuller, 170 Bway., New York: Fred
rado Fuel & Iron Co., Denver, $23,128; e. Gross & Son. 726 Palisades Ave., New
Hartman Bros., Montrose, $23,439; J. M. York, $78,300; Frank Nordone. Mt. Ver-
O. Fallon Supply Co., Denver. $23,439. non, N. Y., $80,738; Peter Dernato, 74
•Hydrants and valves awarded to Hen- Sumner Ave., Newark, N. J., $88,000; H.

drie & Bolthoff. Denver, Colo. W. Golden & Son, 756 Jacobs St., Troy,
•Steel pipe awarded to Hendrle & Bolt- $88,884.

hofC, Denver as follows: 22,600 » 4-ln. ^ong Island City, L. I., N. Y.—Bids de-

«R? ft^'s^ir,' «'«i ^jn?Vfiln ff in in' Itl'lV-
«"'«'' ""'" ^ay 24 by Maurice E. Con-

?5^l,/'-„.*"',"o',*®*'l?U*S?'' "• lO-'n- *°?-^Z' nolly, Boro. Pres., to construct sewers
16,770 ft. 12-in $111.95; special castings ^j,^ appurtenances in Polk and Val Alst
as per hst, $140. avcs. and Ridge St. Total security

• Riverside, Wash.—Contract reported $22,000.

awarded by City Council for constructing New York, N. Y.—Bids desired until
water works to C. A. Cochran, of Spo- June 1 by Douglas Mathewson, Boro.
kane, at $8,152 (bids opened May 4). Pres., for constructing sewers in por-

c ^x, .«, 1. ^.t r> „ :i v.„o o/i,^r>t tions of Bryant and Newton Aves. and
Seattle, Wash.—City Council has adopt- at.„,.„a q*

ed a resolution for laying water mains in ''le-tnia ai. „,,.-,,, ... ,
Bradner PI. from Holgate to Massachu- Oswego, N.Y.--Bids desired until June
setts St.: cost $10,000. 1 by Dept. Works (Chas. W. Linsley,

Following are reported to be bids Comr.) for sewer construction, advertised

opened by Bd. of Pub. Wks. for furnish- in Engineering Record,
ing 1,000,000 ft. staves for use on city Rochester, N. Y.—City Council has
water pipe line (per 1000 ft.): (a) deliver adopted first ordinances providing for
at Noble, (b)Renton, (c) Sandstrum, (d) gewers as follows: Graves St. tunnel

?^?'«,^n^^'K?''.o^ «''SJ^"'»9', «' fdf «22^ sewer, $12,000; Rosalind St. sewer. $4,800;
(a) $23.10, (b) $22 38. (c) $23.43 (d) $22, ^^^^ f^^^^ ordinance for sewer, etc, on
Y?°Lf'J""'^^T' ^^?iV,^ ^''*^1?'o?.i'i To\' Congress Ave.; cost $8,000.
(c) $21.60; Balcom Mill Co., Seattle <!i> °

' ^

$22.25, (b) $21.75 (c) $22,55. (d) $21.55; Point Pleasant, N. J,—Borough Council
Washington Cedar & Fir Products Co., reported to have decided to spend $16,000

Seattle (a, b and d) $22.50, (c) $23. for new sewers,

Taroma Wa«h rhn o E Petersen Summit, N. J.—The question of im-

•!l07N2fi^h St has net'itioiied County proving sewer system including storage

Comrs for a '20-vr franrWse to lay tank and auxiliary pump, to cost $20,000,

maTntain'°Ld^ oper^a'te 'wa"te'J"plpes a/d under consideration. Nothing definite

conduits in Northeast Tacoma, and Os- ^e' done, Engr., Alex Potter, New
home's First Addition, Tacoma, and con- York. Alex. Blair, City Engr.

struct a water supply. Beaver Falls, Pa.—Bids desired until

La Grande Ore —It is reported that June 8 by City Council for constructing a

capacify"o"f'''res?rvolr of"the locll wat" ^e^^ee di^sposal plant and appurtenances^

system is to be improved, by construe- ?v^X"% '"
^?f,'?^?f'"|e ade ' Pittl-

ent'lre°ba"in''^
"' "'""'''' """^ " ^^rf^pT^W^^W.^'S^p^.^k^l'^Pul.

Improv.
Reedsport, Ore.—J. G. Kelly, Portland, _ , _ „ txj /i„oi-«/i „„fii

reported' to' be preparing plans for water ^East^ Boro. Pa.-Kds^ desired^^un til

,, '.^li, « T. I .„„,to,i thof oitv construct a sewage disposal plant, in-
Umatllla. Ore.—It Is reported that city

iu<jin„ imhoff tank, filtration beds and

%.ll^nftlTn^n?ra''V°W^il.S;n%"o: all appurtenances. C. C. Hill, Boro.

fi°ver'^,i,l-'?o ^if;, 'th^^'cl^y'- tr?ns*?alf^a *^reenv,lle, ^--Contract has bee„

?{Xli'i-ft':"'o\ %^^r ' ^-J^'^'Sfar^c^hTr! fernTr.
^^^
V" ^erfTnf ^^^tTt

Mayor; H, B, Hull, City Clk, 24-in„ and disposal works, to Lesher.

•^Ittmi marked thui aivt the name! of partus awarded contracts.

Roess & Lesher, Oil City, at about $13,000.
The work is under supervision of Chester
& Flemming, Engrs., Pittsburgh.

Johnstown, Pa,—At the recent city
election, the proposition to Issue $1,100,-
000 bonds for the construction of a sani-
tary sewer system and disposal plant
was defeated. Plans for this system were
approved by State Bd. of Health. Lee
Masterton, City En^r.

Paoll, Pa.—Plans have been prepared by
Herbert W. Hatton, Equitable Bldg.,
Wilmington, Del., for a sewage disposal
plant to be constructed at Paoll for the
Pennsylvania R.R. Co., and contract will

be let by C. B. Temple, of Philadelphia,
Asst. Ch. Engr. Pennsylvania R.R. Co., as
soon as plans are approved by State
Dept. of Health.
•Philadelphia, Pa,—Contract awarded

May 10 by Dept. Pub. Wks., for exten-
sion to sewers as follows: Main sewer
extension Adams Ave., Bobt. Hlggin,
$23,000; in Falrhlll St. and Olney Ave.,
Philadelphia Paving & Constr. Co., $18,-

300; Rock Run sewer In 7th St. to Frank
Mark Constr. Co., $28,000; Rock Run
sewer Jn Ashdale St. to Jos. LombardI,
$23,000; Vanango St. to Emllio Casouzzl.
$23,000, and Winghocking sewer In Anns-
bury St. to Peoples Bros.. $15,000. For
repairs to Thompson St. Sewer to Key-
stone State Constr. Co., for Installation
of Inlets, manholes, wellholes, laterals
and sewer spurs in different parts of
city, to J. Jos. McHugh, and Fred T,
Buckius, at $15,000 each,

Reading, Pa,—Bids opened Apr. 30 for
sewer work as follows:
•Addition to Disposal Plant. One

acre Sprinkler & Final Settling Basin
awarded to Peter L. SchoU, Reading, at
$39,564, Next 3 lowest bids. Fehr &
O'Rourke, Reading, $40,110; Cantrell
Construction Co,, Philadelphia, Pa., $44,-

300: L. H. Focht & Son, Reading. Pa,,
$44,998.
For ' 2600 ft. 60 in. Concrete Storm

Sewer in Rock Tunnel: Awarded to
•Cantrell Constr. Co., Philadelphia, Pa..
at $64,632. Other bids: Fehr & O'Rourke.
Reading, $68,363; Jas, Perry & Sons,
Baltimore, Md,, $69,810; Union Paving
Co,, Schenectady, N, Y„ $82,698.

Washington, D. C. — Following are
bids opened May 12, for constructing
sewers in Dist. of Columbia (bidders all

of Washington): Warren F. Brenzier Co.,

$18,621; Wm. F. Cush, $20,815; The J. R.
Beall Constr. Co., $23,298; CJeo. Hyman.
$23,630. Work Includes 2200 lin. ft. trunk
sewer 6 ft. 9 in. to 6 ft. 3 In. diameter.
Asa E. Phillips, Supt. Sewer Dept.

• Baltimore, Md.—Contract reported
awarded by Bd. of Awards May 12, to
M. O. Herron & Son, to build Stony Run
trunk sewer in North Baltimore at $20,-

418.

Betterton, Md.—Kastenhuber & Ander-
son, of Easton, preparing plans for com-
plete system of sanitary and storm
water sewers with disposal plant.

Laurel, Md.—See "Water Works."
Hertford, N. C.—See "Waterworks."

East Lake, Ga.—See "Water Works." ,

New Smyrna, Fla.—See "Water Works."

•West Palm Beach, Fla.—Contract
awarded to Jonas & Garrettson, of West
Palm Beach, for sewer extensions (bids
opened May 7) from plans of J. B. Mc-
Crary Co., of Atlanta, Ga.: 21,335 Un. ft.

8. 10 and 12-in. pipe sewers, 30 cts. to 70
cts. per ft.; 43 monholes, $20 to $60 ea.;

19 flushfanks, ea., $50; Y-branches, 60 cts.

to $1; 5 larapholes, ea., $2, etc.; total,

$10,341. Next 3 lowest bids: G. W.
Brown, $13,072; W. A. Dutch, $13,154;
Evert P. Maule, $13,869. Engineers, J. B.
McCrary Co., Atlanta, Ga.

Cleveland, Tenn.—City Comrs. have
passed on final reading a $60,000 bond
issue for sewers.

Bexley, O.—Bids desired until May 28

by Chester A. Miller, Village Clk., for
constructing sanitary sewers In portions
of Park View, Drexel and Cfolurabia
Aves., and Town St. Jennings, Lawrence
6 Lindsay, Engrs., Hartman Bldg., Co-
lumbus.

Bridgeport, O.—See "Water Works."

Canton, O.—Estimates which will pro-
vide sanitary drainage for the northeast
section and for storm water drainage in

many sections, including elimination of
Shrlver's Run, from Walnut Ave. to the
creek, has been submitted to Council.
Total estimated cost, according to report
of W. F. Sarver, City Engr., Is $214,596,
of which $103,462 will be for construction
of sanitary trunk sewer extending from
old disposal plant into the northeast end.
The remaining sum. $111,134, will be ex-
pended for storm water drainage.

Cleveland, O.—Bids desired until May
27 bv A. R. Callow, Comr. Purchases and
Supplies, to construct sewers in Sandusky
and Luke Aves. and Superior Rd.

FIndlay, O.—Jos. Page, Clk. Bd. Pub.
Service, writes that sewer bonds in the
sum of $25,000 have been sold; and bids
for construction of about 2500 ft. of 6 ft.

brick sewer will be received the latter
part of May. H. A. Glathart, City Engr.

•Chicago. III.—Contract awarded May
7 by Union Station Company. Chicago
(Thos. Rodd, Ch. Engr.), for constructing
trunk sewers in Canal. Clinton and Mon-
roe Sts., concrete retaining walls and curb
wall In Canal St, and curb walls in Monroe
St,, to the W. S. Newman Co,, of Chicago.
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Bay. Wl«.—Bids raported dssirad
May S7 by Ilk Flail iltmi. Ounn. Com. oo
Sawcra. for coastnictliw 11. M. W, M and
4J In. »«wer».

Wauaau. Wia.—BIda raportad daalred
Maj >T by aty C3ark for ««M ft. M, SO.
M, M and IS In vitr.-pip« aawara In Wau-
aaa and Garfield Avaa. and Ftanklln St.
B. C. Oowan. City l^twr.

Waat Allla, Wla.—Blda reported dealred
Jimc 1 by Bd. Pub. Wka. for aawara. In-
iggjiiia IM* ft. 42 In. oooerete aecment

Vallav Falls. Kan.—PoUowtnc are 4
lowcat Dida opened ICay II for cooatruct-
tag aewer ayatem and sewace dlapoaal
plant from plana of Worlay ft Black. Re-
Hanca BMs.. Kaaaaa City, Mo.: Squire
Blactrtc * Oaoatr. Co., Kaaaaa Clor. Mo.,
8I.1M: Sauadara * Ocaamar. Kanna*

ty. Mo.. (SS.tS«: McOuIre * Stanton.
Leavenworth. Kan.. $3t.XS: Inter Moun-
tain Bridce * Constr. Co.. Tecamaeh.
Neb.. UoTtt.

,. Mo.—Blda dealred unUI
Jnoe » by M. F. O'Brien. City Clk.. (or
coaatmcUns about 6000 Un. ft. T-ft. tun-
al PobUc aewer at a coat of about

*Aahdown, Ark.—Contract awarded by
Sewer Diet. (J. M. Johnaon. Sacy.) (or
oonatractlns aewer ayatem of 40.000 ft.

• to IS- In. ntr. pipe and aewase dlapoaal
plant to C. W. CardwaU. of Texarkana,
at tl>.110. E:nslneera, Winter* ft Dove,
of Ft. Smith.

Clabume. Tex.—Bids dealred until June
4 by Chaa. Wllhlte. City Secy., (or fur-
nlahinc material and constnicUnB a sani-
tary aewer sjratem, Includlnc a aewase
aiapnaal plant. Bums ft McDonneu.~

r.. Scarrltt Bldr. Kanaas City. Mo.

Chehalls, Wash.—It Is reported that
City Engineer Whaley estimates cost o(
Prindle St. trunk sewer at 126.367. ez-
chialTe o( connectlns with old system: a
22-ln. pipe spedfled.

Vancouver. Waah.—City Council re-
ported to have paaaed a resolution pro-
tdins for construction of an 8-ln. aewer
OB Columbia St.

' Walla Walla. Waah.—W. R. Reborn.
Oty Basr.. reported to have completed
plana for about T400 (t. IS to ( In. pipe
aawets.

*Palo Alto. Cal.—Contract for 12.450 ft.

4, C. S and lO-ln. pipe haa been awarded
to California Pottery Co.. San Francisco.
City will lay aame. Ftank Kaason, City
Clk.

Wallaccburg, Ont.—See "Water Worka."

BRIDGES.
/Irau Ammftd G«»tnthifUy

Concord. N. H.—The Mayor and Alder-
men voted to Issue IM.OOO bonds for con-
structing Main St. and Pembroke Bridges.

Woonaackat. R. I.—City Council haa
cassul ordlnaneas appropriating {20.000
for replacing wooden bridge over Black-
stone River on Falrmount St.. with a
reinforced concrete structure: fM.COO (or
Mldlng 2 concrete bridges at lower end
af Hamlet Ave., at Hamlet village.

Hartford. Conn.—Plans have been pre-
pared by City Engineer (or Park Bd. (or
tinnrnH bridge with stone (acings over
nuk Blver at Trumbull St. entrance to

Daalinell Park.

New Haven, Conn.— Construction of

• bridge over Quinnlplac River at Belle
Dock la eootempteted by City, at cost ot
about t2M,«M.

Watsrtairy, Conn.—Bids dealred until

Jane 1 by Bd. Pub. Wks.. for constructing
a >-span reinforced concrete arch bridge
acroas Naugatuck River at Bank St.: also
taking down preaent steel truss bridge
over Naogatnck River at Bank St.. and
Ha re-cractlon on abatments to be pro-
vided by dlv acroaa aald river at Freight
at. R. A. Cklms. City Bngr.

'Myracusa. N. Y.—Contract for con-
structing bridge over Onondaga Creek at
Spencer St. awarded to Hookway Constr.
Co.. at in.4«0.

Walklll, N. v.—Blda desired until May
S> by J. Grant Upright. Town Supt.
Highways, to famish material and con-
atroet a eoncrate steel arch bridge cnn
Walkm River. Village of Walklll. Con-
crete .Steel Eng. Co.. Engrs.. Park Row
BIdg.. New Tork City.

Jaraay City, N. J.—Bids desired by
Hndaon County Boulevard Corors. until

June 2 (or cleaning and painting bridge
over Newark and New Tork Railroad
Cut, Jersey City.

New Gretna, N. J^—Bids desired June 9

by Boards Chosen Freeholders, Counties
of Atlantic and Burlington, at O. A. Hall.

New Tork A,ve.. Atlantic City, (or build-

ing a 742 (t. bascule draw span bridge
over MuIUca River at Chestnut Neck.
near New Gretna, also same time and
f)Iace for repairs to substructure o( Mul-
Ica River Bii4se at Chestmi' v-^i n»ar
New Gretna, both proposalj- ' m
Engineering Record. A. H. ' -t..

Atlantic County. Atlantic (U--. ..;.-. Jas.

Lo«an. Engr., Burlington County. Mounf
Holly.

Groansburg. Pa.—BiJs reported desired

until June 4 by John S. Sell. Co. Con-
troUer. (or structural steel bridge over
Big Sewlckley Creek. 100-ft. span. 20-(r

roadway.

Harrlsburg. Pa.—Bids desired until

June 4 by County Controller, (or con-
structing .» rein(orced concrete earth
filled arch bridge over Wiconlsco Creek at

Lykens and an iron truss bridge with
creosoted block fioor over Armstrong
Creek, about 5 miles (rora HalKax.

Indiana, Pa.—Bids reported desired until

May 26 by County Comrs., (or construct-
ing 3 reln(orced concrete bridges, 60 ft.,

32 (t. and 25 (t. span respectively. John
Bennett. Co. Controller.

^Reading, Pa.—Contract awarded May
14 (or constructing concrete bridge over
Schuylkill River to Whltaker & Diehl,
o( Harrlsburg. at $17,447. Next 3 lowest
bids: Reading Contr. Co., Reading,
117,500: Rennel Contr. Co.. 117,687; L. H.
Focht & Co.. Reading, $18,998. D. K.
Hoch, Co. Controller.
Bids desired until Klay 27 by D. K.

Hoch, County Controller, Reading, (or

constructing a rein(orced concrete girder
bridge in Greenwich Township, over Sau-
i-ony Cri«k, known as Greenwich Bridge.

Baltimore, Md.—Bids desired until May
2« by Bd. of Awards, care o( City Regis-
ter, (or reconstructing old Chase St.

Bridge on Bentalou St. over Western
MaryUnd R. R. H. K. McCay, City Engr.

Georgetown, Del.—Bids reported desired
until June 1 b.v Morgan T. Gun, Co. Road
Engr., to to construct bridge over Marshy
Hope Creek. Probable cost, $5,000.

Chrlstlansburg, Va.—Bids reported de-
sired until Mav 25 by County Comrs., to
construct a steel bridge 80 (t. long over
Toms Creek: also about 2291 cu. yds. ap-
proach nils. G. P. Coleman, State High-
way Comr.. Richmond.

Petersburg, Va.—A steel and concrete
l)rldge is to be constructed at Second St.

to connect Petersburg with Chesterfield
County: cost about $225,000. The city,

Chesterfield County, Nor(olk & Western
R.R. Co. to share cost.

Marilnton, W. Vs.—S. L. Brown, Clk.
County Comrs., writes bids are desired
May 25 (or constructing reln(orced con-
crete bridge over Greenbrier River at
Marilnton. This bridge is to take the
place o( a wooden bridge. Length to be
304 (t. (4 spans), 18 (t. roadway and 6 (t.

walkway. There are to be two other
small bridges let at the same time and
place, about 55 to 60 (t. long, width o(
roadway 14 (t., to be either steel or con-
crete. Bidders to (umish their own plans.

New Martinsville. W. Vs.—Bids desired
by S. Myers, Co. Clk., until May 28 for
constructing bridge 1 mile below Smith-
field, to be concrete arch on concrete
(oundation, I-span, 36 (t. long: cost $2,000.

Rome, Oa.—Bids desired until June 16
by Comrs. Roads and Revenues (J. D.
Pollock. Chmn. ) (or tearing down and re-
building bridges as (oilows: Broad St.
across Etowah River; 5th Ave. across
Oostanaula River; 2d Ave. across Etowah
River. (Bids were opened May 21 (or
constructing superstructures o( said
bridges.)

Lake Charles, La.—Plans and specifi-
cations on file at office o( Engineering
Record, 239 W. 39th St.. New York. N. Y.,
(or the relntorced concrete arch bridge to
be constructed over Calcasieu River near
Lake Charles, bids (or which are to be
opened June 1 by Highway Dept., Lake
Charlea (F. H. FVankland, Bridge Engr.),
as advertised in Engineering Record.

Louisiana.—Bids desired until June 7 by
State Highway Dept., New Orleans
(Frank M. Kerr, Ch. Engr.), (or con-
structing a steel swing bridge across
Bayou Lecombe. near town o( Lacombe,
St. Tammany Parish.

New Orleans, La.—Bids desired until
May 25 at o ce of Dept. o( Pub. Finances
(A. O. Ricks, Comr.), for constructing
a single track open deck plate girder
bridge acroaa Florida Walk Canal at In-
tersection o( Convent Ave.

Ashland, O.—Bids desired until June 14
by County Comrs. (D. F. Hay, Chmn.).
for furnishing material and constructing
bridges aa follows: Hamilton Bridge,
Ruggles Township, 60 ft. solid riveted
truss. 14 ft. roadway; Iceman Bridge,
Montgomer>- Township, 80-ft. solid rivet-
ed trust. I6-(t. roadway; Sample Ditch
Bridge, Montgomery Township, 50-(t.
solid riveted truss, 16-(t. roadway; Joe
Sheets Bridge, Montgomery Township,
80 (t. solid riveted truss, 16 (t. roadway;
John Snyder Bridge. Mohican Township,
40 ft. solid riveted truss, 16 ft. roadway;
also repairs to abutments, Ed. Wiley
Bridge, Orange Township, and Farqu-
harson Ditch Bridge, Clearcreek Town-
ship.

Bucyrus, O.—Bids desired until May 31
by H. A. Bleblghauser, Co. Aud., (or
$26,000 bonds. Issued (or the purpose o(
constructing 3 bridges, all o( which are
across the Sandusky River, one In Dallas
Township, one In Liberty Township and
one on Miller Rd. being an extension of
Mary St. Bridge, City of Bucyrus.

Fremont, C—Lowest bid opened (or
constructing Tindal bridge over San-
dusky River, submitted by Croghan
Constr. Co., Fremont, at $14.80n

Hamilton, O.—Bids desired until June
9 "> W W. Crawlord, Co. Aud., for con-

structing steel bridge over Miaini River

at intersection o( Wood and Chestnut

Sts. Bids also desired on steel and con-

crete construction. F. M. Hammerlee, Co.

Surveyor.

*Struthers, O.—Contract awarded May
10 by Co. Comrs. (or constructing con-

crete bridge over Yellow Creek to Har-
vey & Watson, of Pittsburgh, Pa., at

$4,351. F. H. Vogan. Comrs. Clk.

*Contracts awarded by Youngstown
Sheet & Tube Co. (or constructing bridges

to extend from coke works to blast fur-

naces across Mahoning River as (oilows:

To Cllntock- Marshall Co., Pittsburgh, (or

a raih-oad bridge requiring 600 tons struc-

tural steel, to be 3 spans, each 130 rt.

long, and to Pittsburgh Bridge & Iron Co.

for (oot bridge.

Youngstown, O.—Bids desired until May
25 by Director Pub. Service (H. C. Fox,

Clk.), (or (umishing material and con-

structing a steel bridge across Mahoning
River, Milton Township, to be known as

Palmyra Rd. Bridge.

Zanesvllle, C—Bids desired until June
7 by County Comrs. (F. C. Werner, Clk.),

(or constructing steel superstructure of

canal tow-path between Trimway and
Adams Mills, Cass Township. Said

bridge shall consist of a single span, 55

ft from c. to c, 12 (t. clear roadway;
also constructing a steel and trestle ap-
proach from Duncan Falls Bridge to

Locktenders building, Harrison Town-
ship. Said trestle approach to be con-
structed o( steel and concrete and shall

consist of a span 120 (t. and shall have a
10-(t. clear roadway.

Grand Haven, Mich.—Bids reported <Je-

sired until May 28 by Bd. Co. Road
Comrs.. Grand Haven (Jacob Glerum,
Clk.) (or 5 85-ft. pony trusses, 16-ft.

roadway and a movable truss, 70-(t. clear

waterway, 2 reinforced concrete abut-
ments, 5 plain concrete piers, to. be con-
structed over Grand River at Eastman-
ville.

Chicago, III.—Bids desired June 1 by
Union Station Co. (Thos. Rodd, Ch.
Engr.). 521 W. Adams St., (or construct-
ing a trunnion bascule bridge over south
branch o( Chicago River at W. Monroe
St., Including substructure and super-
structure and installation of electrical
equipment advertised in Engineering
Record.

'i^llllnois.—Contract awarded by State
Highway Dept. Springfield, (or bridges as
follows:
Whiteside County, Nickerson bridge

in Jordan Township, to J. B. Ford,
Geneva, at $2,078.
*Winnebago County, Allen bridge,

Owen Township, to Donald B. Ferguson,
at $1,741.

De Pere, Wis.—Bids reported desired
until May 29 by E. W. Janssen, City Clk.,
for repairing Main St. Bridge over Fox
River. Thp work includes repairing and
painting the steel, repairing creosoted
roadway and sidewalk. Probable cost,
$21,000. H. R. Alberts, Engr., Green
Bay.

Montezuma, la.—Bids desired until June
7 by W. C. McKee, Co. Aud., for con-
structing 9 steel bridges, one concrete
slab and 15 reinforced concrete culverts.
C. E. Olson, Co. Engr.

'Oskaloosa, la,—Contract for con-
structing steel and concrete bridges in
Mahaska County awarded by Bd. Supervs.
to H. E. Whitlach, Beacon, and W. F.
Orr, Lacey; probable cost $25,000.

West Union, la,—Bids reported desired
May 27 by County Auditor (or construct-
ing 9 bridges, including one o( three 60-
ft. arches.

Leavenworth, Kan.—Contract award-
ed May 11 for constructing 2 concrete
bridges to Leavenworth Bridge Co., of
Leavenworth, at $25,500. Other bidders:
Missouri Valley Bridge Co., Leaven-
worth, $28,417: B. C. S. Coon Co., Kansas
City, Mo., $28,159. H. A. Perkins, City
Engr.

Butte, Neb.—Official reports state bids
desired until May 25, County Bd. Superv.
(J. M. Johnson, Chmn.) to (umish mate-
rial and construct 2 40-(t. concrete arch
bridges across Ponca Creek, one on main
road between Brlstow and Spencer and
one on Falr(ax Rd. Bids will also be re-
ceived (or a 50-(t. panel \uv truss bridge,
concrete floors and piers at each of the
above places.

Butte, Neb,—Bids reported desired until
May 25 hy S. A. Richardson, Co. Clk., to
construct a number o( concrete bridges.

Butte, Mont.—Contract (or construct-
ing concrete bridges and 2 tunnels on
Butte Division o( Great Northern R R.
awarded to Wldell Co., Mankato, Minn.

Houston, Tex, — Contract (or con-
structing concrete bridge over Harris
Bayou on Main St. Boule. awarded by
f^lty Council to Eureka Constr. Co. at

St. Jo, Tex.—Bids reported desired
until June 7 by City Council, to construct
^,.,?.'"'*- "'**' °'" concrete bridge on
Williams St. across Elm Creek.

Watonga, Okla.—Contract awarded by
County Comrs., to Oregonla Bridge Co.,
Oklahoma City, (or constructing steel
bridge, known as Loy Bridge, at Wa-
tonga,

Bellingham, Wash.—Bids reported de-
sired until May 29 by County Comrs.
(D. Wallace, Clk.), (or constructing a
steel bridge across Deer Creek on North-
west Diagonal Rd,, Sect. 27. Probable
cost, $11,000.

Olympla, Wash.—Contract awarded
by County Comrs. (or constructing three
80-ft. spans on concrete piers, pile (ounda-
tion, low arc truss, to Coast Bridge Co.,

Portland, Ore. (bids opened Apr. 26).

Seattle, Wash,—Bids reported desired
until June 8 by County Comrs. (Byron
Phelps, Clk.) (or constructing Landsburg
Bridge, a 90-ft. steel span with concrete
piers. Probable cost, $10,000.

Tacoma, Wash.—Contract awarded
by County Comrs, for constructing South
Prairie bridge (bids opened May 8), to

Omaha Structural Steel Wks,, 605 Bankers
Trust Bldg., Tacoma, at $2,998 to In-

clude concrete floors. W. R. Scott, Co.

Clk.

Walla Walla, Wash.—It is reported that

City Comrs, will receive bids a(ter May
25 (or construction o( a reinforced con-
crete bridge at 2d st,, to be 72% (t.

long and 48 (t. wide; cost $2,000 to $3,000.

W. R. Rehorn, City Engr,

Washington, — The State Highway
Comn, at Olympia will soon let con-

tracts for constructing bridges as (oilows

(W, R. Roy. State Highway Comr.):
Pierce County—Concrete cantilever over

Mashall River, on hardpan (oundation:

cost $13,000.
, . ,,

Lewis County—Steel cantilever bridge
over Cowlitz River at May field; length
(68 ft.: estimated cost $30,000.

Sacramento, Cal.—The House passed

bill providing for appropriation o( $100,uoiJ

(or constructing State Highway (rom El

Centro in Imperial Valley to the State

Line.

Stockton, Cal.—Bids reported desired

until June 8 by County Bd. Superv to

construct old and Middle River bridges.

The work includes 2 260-(t. draw spans,

2 130-ft. and 3 95-(t, approach spans,

with concrete pile or cylinder Pi^»-
Probable cost $130,000. F. E. Quail. Co.

Surveyor.

Woburn, Ont,—Contract is about to be

let bv Scarboro Township Council (or re-

building Stott's bridge over Ruge River,

to be concrete and cost $22,000.

1

•^Utmt marked Ihut givi the names of partiet aivardtd conlraclt.

PAVING AND ROADS.
Items Arranged Geographically

Bangor, Me.—Lowest bids opened by

Bd. Street Engrs. and Com. on Streets

and Highways submitted by John Grad>

& Son, Bangor, for macadamizing Main

St .
$33,558, and for wood block on Cen-

tral St., $33,558,

Boston, Mass.-Bids desired by Patk.

O'Hearn. Acting Comr. Pub Wks Bos-

ton, until May 24 (or (urnishmg and lay-

ing asphalt or bitulithic pavement In

Perth St., Dorchester. .snn nrifi

Mayor Curley is said to (avor a if<^-f^^
loan order for new street paving in the

downtown section. . ^,, „„„„i,,~rt
The Mayor has authorized bids received

(or paving with wood blocks on Tremont
Summit and Boylston Sts,

Fall River, Mass.—Following bids opened

by S leet Dep?. (or laying (a) Hassam
block pavement, (b) Hassani compressed

concrete pavement (price given per sq.

yd): Simpson Bros.*^ Cor., Boston, a

$3.60, (b) $2.12: C. B. Telless, Boston, (a)

$3,68, (b) $2.16.

Westfield, Mass,-About $10,000 is to be

spent by city (or constructing sidewalks.

Rhode Island.—Bids desired until May
26 by State Bd. Pub Wks,, Providence

(John F, Richmond, Chmn.), (or recon-

structing 4765 ft. State Highway in the

town of Warwick.

Woonsocket, R. I.—City. Council has

passed ordinance appropriating $46,100

for replacing the bitulithic paving on

Clinton St. with granite blocks.

Connecticut.—Bids desired """'.'""?„!
by Chas, J. Bennett, State Highwa>
Comr.. Capitol, Hartford, for construct-

ing highways in towns as follows:

Barkhamsted, about 6160 lin. (t. com-
bination gravel and native stone ma-
cadam. Plans at Manchester s Store,

Hartland, about 8300 lin. (t, native stoiie

macadam. Plans at house o( Wilbur h.

Miller, First Selectman, Hartland.
Somers, about 3198 lin. (t. stone ma-

cadam. Plans at office of R. W. Stevens.

Div. Engr., Connecticut Mutual Bldg..

HarKord.
Andover, about 7300 lin. (t. native stone

macadam. Plans at Town Clerk's office

(Sacket's store), Andover.

Albany, N, Y.—Following are lowest

bids opened by State Highway Com. May
18, 55 Lancaster St,, for repair of public

highways by State Aid:
Repair Contract No. 690, Allegany Coun-

ty, 11.3 miles: Kennedy Constr. Co., Al-

bany, $8,950; McGreevey, McGulgan &
Baum Constr. Co., Elmlra. $9,432: F Har-
rison HIgglns, Olean. $9,813: 1. B. Contg,
Corporation, New York. $10,043.

No. 767. Alleganv County. 4 miles: Ken-
nedv Const. Co,. Albany, $11,268: Mc-
Greevey. .McGuigan & Baum Constr. Co..
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Elmira, $12,272; John Johnson Const. Co.,

Buffalo, $12,698.
No. 746, Cayuga County. 7.96 miles.

Flood & Van Wirt Co., Hudson Falls,

»38,322; Paddletord & King, Sherburne,

J38,972; Brayer Brothers, Auburn, $40,352;

Michael Murphy, Rochester, $41,267.

No. 749, Franlclin County, 8.58 miles:

W. T. Thayer & Co., Chateaugay, $3,465;

Richard Hopltins, Troy, $3,702; John F.

Lewis, Albany. $3,795; I. B. Contr. Cor.,

New Yorlt, $3,986.
No. 754, Franlilin County, 2.07 miles:

(Only bidder) W. T. Thayer & Co., Chat-
eaugay, $9,938.

No. 762 Fulton County, 19.86 miles:
Dale Engin. Co., Utica, $7,482; Clarence
Welch & Co., Gloversville, $7,984; John
P. Dugan & Co., Amsterdam, $8,085; W.
L. Lawton. Glens Falls, $8,213.

No. 757, Genesee-Livingston and Monroe
Counties, 41.10 miles; Sweeney & Boland,
Rochester. $6,670; Headley Good Roads
Co., Philadelphia, Pa., $6,700; Dale En-
gineering Co., Utica, $7,023; E. P. Strow-
ger, Pittsford, $7,100.
No. 732, Hamilton County, 14.49 miles;

Dale Eng. Co., Utica, $5,152; John P.

Dugan & Co.. Amsterdam, $5,575; Clar-
ence Welsh & Co., Gloversville, $5,575;
Rich. Hopkins, Troy. $5,595.
No. 745, Livingston County, 15.69 miles:

McCarthy & Wall, Mt. Morris, $4,055;
Ribstine-Holter Co., Inc., Rochester,
$4,146; I. B. Contr. Cor., New York, $4,357.
No. 752, Livingston and Ontario Coun-

ties, 17.75 miles: Headley Good Roads Co.,
Philadelphia. Pa., $3,551; Ribstine-Holter
Co., Inc., Rochester, $3,808; I. B. Contg.
Cor., New York, $3,833; Clarence E.
Walker, Troy, $3,864.

No. 734, Madison County, 29.71 miles:
Harry W. Roberts Co.. Utica, $10,870; De-
flance Corporation, Ticonderoga, $11,570;
Nash & Griffin, Norwich, $12,538; Dana
W. Robblns, Inc., New York. $12,559.
No. 729, Montgomery County, 25.27

miles: Harry W. Roberts & Co., Utica,
$8,770; John P. Dugan & Co., Amsterdam,
$9,697; W. L. Lawton. Glens Falls, $10,-
560: Dana W. Robbins, Inc., New York,
$10,627.
No. 763, Oneida, Madison, Otsego and

Herkimer Counties. 32.44 miles; Harry W.
Roberts & Co., Utica, $12,280; Rich. Hop-
kins, Troy, $14,929; Geo. Holler. Albany,
$14,941; I. B. Contr. Cor., New York,
$15,406.
No. 731, Oneida & Herkimer Counties,

31.91 miles: Dale Eng. Co., Utica, $10,-
947: Dana W. Robbins, Inc., New York
City. $11,827: Rich. Hopkins. Troy. $12,
801; DeBarber & Hill, Fulton. $13,142.

No. 730, Oneida County, 30.30 miles:
Dale Eng. Co., Utica, $12,007; Dana W.
Robbins, Inc., New York City, $12,385;
John A. Jova, Inc.. Newburgh, $13,033;
DeBarber & Hill. Fulton, $13,216.
No. 756, Ontario County, 3.74 miles: Bert

Warren & J. J. Gleason, Honeoye Falls,
$13,395; Connors & Gallivan, Elmira,
$13,994; Ribstine-Holter Co., Inc., Roches-
ter, $14,126; John Johnson Constr. Co.,
Buffalo, $15,102.
No. 755, Orange County, 2.20 miles:

Schunnemunk Constr. Co., Highland Mills,
$11,483; Paul Gsanger. Monsey, $11,978.
No. 759, Orange County, 6.83 miles:

John A. Jova, Inc., Newburgh, $5,343;
Paul Gsanger, Monsey, $5,444; I. B. Contg.
Cor., New York, $6,045; Schunnemunk
Contr. Co., Highland Mills, $6,845.
No. 641. Monroe and Orleans Counties,

23.63 miles: Thos. Hucknall & Co., Al-
bion, $4,694; Sweeney & Boland, Roch-
ester, $5,341; Rhodey & Clawson, Albion,
$5,572; Headley Good Roads Co., Phila-
delphia. Pa.. $5,643.
No. 751, Oswego County, 7 miles: Thos.

Hucknall & Co., Albion, $2,251; Path-
nnder Cons. Co., Inc., Fulton, $2,447.
No. 747, Oswego County, 10.75 miles:

Thos. Hucknall & Co., Albion. N. Y.,
$3,766; Fred D. Dutcher, Fulton, N. Y.,
$4,233.
No. 721, Rensselaer County, 0.41 miles:

Gleason & Davitt, Albany, N. Y., $2,821;
County Constr. Co., Troy. N. Y., $2,922;
I. B. Contr. Cor., New York City, $3,072;
Belmar Contr. Co., Inc., Troy, N. Y.,
$3,207.
No. 713, Seneca County, 7.05 miles:

(Only bidder) Pathfinder Const. Co., Inc.,
Fulton, $2,889.

No. 758, Steuben County, 3.91 miles:
Kennedy Constr. Co., Albany, $22,000;
Bradley & Nolan, Corning. $22,425; Atlan-
tic Const. Co., Atlanta, $22,859- John
Johnson Const. Co., Buffalo, $25,975.
No. 541, Tompkins County. 3.04 miles:

Pat'k D. Conley, Ithaca, $15,080: J. H.
Weldman, Syracuse. $18,408; McGreevey,
McGulgan & Baum, Elmira, $18,408; Has-
ard & Dater. Groton. $18,899.

No. 753. Washington County, 1.85 miles:
Wm. J. Morrissey, Saratoga, N. Y., $11,-
332; Wm. Sherrlll, Hudson Falls, N. Y.,
111,972; Gleason & Davitt, Albany, N. Y.,
tl2,614; W. L. Lawton, Glens Falls, N. Y.
$12,997.
No. 723. Wyoming County, 13.42 miles:

(Only bidder) I. B. Contr. Cor., New York
City, $4,354.

No. 748, Yates County, 2 miles: Mc-
Greevey, McGuigan & Baum Constr. Co.,
Elmira. $1,409; John W. Gurnett, Watkins,
$1J68.
Following are lowest bids opened same

time by State Highway Comn. on broken
stone contracts:
Stone Contract No. 68, Genesee Coun-

ty 400 tons: F. H. Wells, Corfu, $871
No. 67, Livingston County, 1000 tons:

McCarthy & Wall, Mt. Morris, $2,410.
No. 61. Monroe County, 800 tons: Frank

W. Treusrt.ale. Barnard. $1,884.
No. 62. Monroe County, 960 tons; Crouch

Bros., Rochester, $1,890.

No. 63, Monroe County, 760 tons:
Crouch Bros., Rochester, $2,010.
No. 64, Monroe County, 840 tons: Rib-

stine-Holter Co.. Inc., Rochester, $1,890.
No. 69, Ontario County, 960 tons: Rib-

stine-Holter Co., Inc., Rochester, $2,268,
No. 65, Orleans County, 480 tons: Clar-

ence E. Walker, Troy, $1,236.
No. 65, Wyoming County, 280 tons: F.

H. Wells, Corfu, $646.

Albany, N, Y,—Bids desired June 4 by
State Comn. Highways, 55 Lancaster St.,

Albany (Edwin Duffey, Comr.), for con-
struction and repair of highways in vari-
ous counties, advertised in Engineering
Record.

-^Canastota, N. Y.—Contract awarded
May 12 for 7,216 sq. yds. Mack block
paving to Dewhurst & DeVaul, Utica, at
$15,192. E. B. Roberts, City Clk.

*Llttle Falls, N. Y.—Contract for pav-
ing Garden St. awarded by Bd. Pub. Wks.
to Warren Bros., Boston, Mass., at $17,479.

Little Falls, N. Y.—Following bids
opened by Bd. Pub. Wks. for paving
Garden St.: Warren Bros. Co., Boston,
Mass., bitulithic. $17,479; R. D. Cooper,
bitulithic, $19,076 and bituminous mac-
adam $15,450.

•A-Newburgh, N. Y.—Contract for paving
with asphalt block Newburgh and Cochec-
ton turnpike awarded by City Council to
Jas. L. Kehoe, at $32,357.

New York, N. Y.—Bids desired until
May 24 by Marcus M. Marks, Pres. Boro.
Manhattan, for regulating and repaying
with sheet asphalt portions of Dutch, W.
24th, E. 54th and W. 160th Sts., in all

11,360 sq. yds. pavement, etc.; also with
granite block, portions of W. 160th, W.
30th and E. 38th Sts., in all 5690 sq. yds.,
pavement, etc.; also constructing concrete
sidewalks, laying and relaying flagging
on various street, in all 3565 sq. ft. con-
crete sidewalk, 280 sq. ft. new flagging
furnished and laid and 585 sq. ft. old
flagging relaid.
Bids desired by Douglas Mathews, Pres.

Boro. Bronx, until May 25 for furnishing
and delivering 200,000 gals, asphalt road
oil. 225,000 gals, coal tar road oil and
225.000 gals, tar road oil; also repairing
asphalt block pavement and setting curb
where necessary, together with all work
incidental thereto, in all 7700 sq. yds. com-
pleted asphalt block pavement, etc.

Bids desired until June 1 by Douglas
Mathewson. Pres. Boro. Bronx for re-
paving with redress granite blocks, Mel-
rose Ave., 910 sq. yds. pavement, etc.;
paving with bituminous concrete Austin
Pi.. Governor PI., and Commonwealth
Ave., In all 5810 sq. yds. pavement, etc.;
paving with sheet asphalt, Morris Ave.,
3280 sq. yds. pavement, etc.

Phelps, N. Y.—About $21,000 Main St.
paving bonds have been sold by city.

A-Rochester, N. Y.—Contract for paving
with- California asphalt East Side Boule.
awarded by Bd. Supervs. to Whitraore,
Rauber & Vicinus, 279 South Ave., at
$35,555.

St. Johnsville, N. Y,—Citizens voted
May 6 to issue bonds for paving Bridge
St. with mack brick, and bids for the
work desired by L. G. Walrath, Village
Clk., until May 24, as advertised In
Engineering Record. Engr., John R.
Cook, St. Johnsville.

Freehold, N. J.—Lowest bid opened by
Bd. Chosen Freeholders for paving River-
side Drive, submitted by J. Walter
Butcher at $15,957.

Bids desired until May 27 by County Bd.
Chosen Freeholders, Freehold (C. E. Close,
Clk.) for furnishing material and con-
structing the 3d Sect, of Marlboro-Van-
derburg Rd. Geo. D. Cooper, Co. Engr.,
60 Broad St., Red Bank.

Jersey City, N. J.—Bids desired until
May 27 by City Comrs. for Improving
Armstrong Ave. with Belgian block and
brick.
Contract for paving with brick Weg-

man Parkway awarded by City Comrs. to
Philip Reilly, at 84% standard price.
-^Contract for paving Communipaw

Ave. awarded by .Tersey City Comn. to
Van Keuren Sons Co., Newark, at 78.46%
standard price.
Contract is about to be let by Bd.

Chosen Freeholders, Hudson County, at
Court House, Jersey City, for improving
Newark Turnpike. Entire improvement
will cost about $500,000.

Montclalr, N. J.—Bids desired until
June 3 by Bd. Educ. (Frank J. Taylor,
Secy.) for grading, including sidewalks,
curbs, roadways, etc., at the new high
school, advertised irt Engineering Record.

•A-Easton, Pa.—Contract for repaying
with brick S. Main St. awarded by Town
Comrs. to Korp & Korp, Easton, at
$38,000.

Johnstown, Pa.—See "Hydraulic Con-
struction and River Improvement."

Northumberland, Pa.—Borough Council
voted to pave one mile on Queen and
Water Sts.

-*OII City, Pa.—Contract awarded May
3 for 8400 sq. yds. brick pavement and
1600 sq. yds. wood block to Lesher, Roess
& Lesher, Oil City. B. B. Weber, City
Engr.

-* Pittsburgh, Pa.—Contract for paving
Hamilton Ave. awarded by Robt. Swan,
Dir. Pub. Wks., to M. O'Herron Co., 1st
and McKean Sts.. at $49,000.

-A^Phlladelphla, Pa.—Contract awarded
by Dept. Wharves, Docks & Ferries, for
paving at Pier No. 38 South Delaware
wharves (bids opened May 3), to the
Eastern Paving Co., Field, Barker &
Underwood and Carter Paving Co., at
$7,500, $8,000 and $1,500, respectively.
Councils Highway Com. voted to spend

about $200,000 for street Improvements.

Easton, Md.—Kastenhuber & Anderson,
of Easton, preparing estimates for con-
crete curb and gutters on remaining un-
paved streets in Easton.

Towson, Md.—Bids desired until May
27 by County Comrs. (C. J. Fox, Ch.
Clk.), for improving portions of roads
with concrete as follows: Beaumont Ave.,
9th Dist., % mile; Grindon Lane, 9th
Dist., 14 mile; Hollins Ferry Rd., 13th
Dist., 1 mile; Clarendon Ave., 1st Dist.,
% mile; Sparrows Point Rd., 15th Dist.,
I mile; Wise Ave., 15th Dist., % mile;
also grading Maiden Choice Rd., %
mile. W. G. Sucro, Roads Engr.

Wilmington, Del.—Bids desired until
May 28 by Bd. Dirs., Street and Sewer
Dept. (L. V. Christy, Secy.), for furnish-
ing material, resetting and setting gran-
ite curb, constructing concrete curb, con-
crete and brick gutters, grading and ex-
cavating streets, constructing concrete
foundations, and surfacing with sheet
asphalt, or asphalt concrete, or bitulithic,
or Warrenite, or vitr. block, or stone
block, or creosoted wood block, or Port-
land cement concrete pavement: In all
330,000 sq. yds. street surface.

Bryson City, N. C.—Contract award-
ed May 10 by County Highway Comrs.
for grading about 8 miles of highway to
Phillips & Munday. of Cornelia, Ga., at
29% cts. per cu. yd. unclassified.

Canton, N. C.—Citizens of Beaverdam
Township, Haywood County, voted $50,000
bonds for road improvements.

Henderson, N. C.—Citizens voted May
II to construct county highways.

Hertford, N. C.—See "Water Works."

East Lake, Ga.—See "Water Works."

Macon, Ga.—Bid desired June 1 by D.
S. Jones. City Clk.. for paving certain
streets, including vitr. brick, wire lug cut
brick, plain concrete, concrete covered
with tarvia, creosoted wood block, asphalt
block, sheet asphalt, asphalted concrete,
bitulithic, tarvia concrete, fiber asphalt
and bituminous macadam.

Lake City, Fla,—Bids desired until May
31 by Bd. Pub. Wks. (J. W. Layne,
Secy.) for paving certain streets; all

standard paving surfaces will be con-
sidered. Expenditure of $20,000 contem-
plated.

Tavares, Fla.—Bids desired until June
7 by County Comrs. (M. H. Duncan, Clk.),
to construct a system of roads in Dist.
No. 4, requiring approximately 98,973 Hn.
ft. roadway, 25,988 cu. yds. excav., 112,-
024 sq. yds. modified asphalt pavement, 7
bridges to be raised, 50 12-in. drains,
19.02 cu. yds. concrete and 500 lbs. steel.
The J. B, McCrary Co., Engrs., Third
Natl. Bank Bldg., Atlanta, Ga.

West Palm Beach, Fla.—Contract
awarded to Jonas & Garretson, West
Palm Beach, for paving (bids opened May
7) from plans of J. B. McCrary Co., of
Atlanta, as follows: 4029 cu. yds. excav.
of all description, grubbing, clearing, etc.,
30 cts.; 515 cu. yds. borrow taken from
outside location, etc., 30 cts.; 41,000 sq.
yds. broken stone in place, rolled, inci-
dentals, etc., 40 cts.; 29,000 sq. yds. scari-
fying, rolling and resurfacing, 20 cts.; to-
tal $23,743.

Evergreen, Ala.—Bids reported desired
until May 24 by County Comrs., for
grading, draining and surfacing a por-
tion of Evergreen and Andalusia Rd.
and Evergreen and Belleville Rd. Prob-
able cost, $11,159. W. S. Keller, State
Highway Engr., Montgomery.

Starkville, Miss.—Following are 2 low-
est bids opened May 1 by Chancery Clk.
for constructing 27 miles rock roads in
District No. 1: J. D. Harvey & Co.,
Memphis, Tenn., $117,703, and Owens
Constr. Co., $118,177.

West Point, Miss.—Bids desired until
June 7 by L. J. Howard, Clk. Co. Bd.
Superv., for $20,000 Dist. No. 2 road
bonds.

Baton Rouge, La.—Bids desired until
June 21 (extension of date from May 15)
by the Commission Council for laying
approximately 170,000 sq. yd. bituminous
gravel pavement with concrete curb and
gutter, sub-surface drainage, etc.; also
22,000 sq. yd. hard surface pavement on.
concrete base. John J. Mundlnger, City
Engr.

Lake Charles, La.—Bide desired until
June 1 by Highway Dept., Bd. State
Engrs., New Orleans (Frank M. Kerr,
Ch. Engr.), to construct approach to Cal-
casieu River Bridge, being a section of
Lake Charles West Lake Highway, Cal-
casieu Parish.
-Contracts for constructing about 40

miles gravel roads awarded by Police
Jury to Worthington Constr. Co., Grubbs
& Herbert and F. Constance.

Columbia, Tenn.—Bids desired until
May 25 by E. E. Erwin. City Recorder,
for 8900 sq. yds. asphalt macadam, mixed
method on macadam base: also 3800 run-
ning ft. combined curb and gutter. Con-
tractor to surface and grade roadbed.

Cleveland, Tenn. — Bd. City Comrs.
voted to spend $75,000 for street j)ave-
ments.

Cleveland, Tenn,—City Comrs. have
passed on final reading a $75,000 bond
issue for street paving.

Jackson, Tenn,—No contract was let on
bids opened May 4 by W. F. Alexander,
City Clk., for paving with vitr. brick,
creosoted wood, bitulithic, sheet asphalt
and asphaltic concrete, approximately
35,000 sq. yds. Nothing further will be
done in the matter until after June 15.

H. M. Harris will be Street Comr. after
June 15.

KnoxvMIe, Tenn.—About $600,000 Knox
County Road bonds have been sold.

McEwen, Tenn.—Citizens of Humphrey
County voted $250,000 bonds for construct-
ing public highway.

Somerset, Ky. — Surveys have been
completed for constructing road through
Pulaski County from Wayne to Lincoln
County linef To be built by county, at
cost of about $42,000.

Akron, O.—Bids reported desired until

May 28 by County Comrs., for improving
the Bath-Richfield Rd. Probable cost,

$88,000.

Bellaire, O.—Citizens of Washington
Township authorized the bond issue of
$50,000 for ;-oad improvements.

Berlin Heights, O.—Bids desired until

June 1 by Trustees Berlin Township,
Berlin Heights, for improving Ceylon Rd.,
a distance of 2.15 miles. Width of pave-
ment, 9 ft.; width of roadway, 26 ft. A.
C. & L. A. Schultz, Engrs., Sandusky. T.
M. Elson, Township Clk.

Columbus, O.—Bids desired until June
I by Director Pub. Service (Paul B.
Kemper, Clk.) for improving portions of
Brighton Ave., Clinton, 18th and several
other streets. Bids desired on asphalt,
brick and stone block.
Bids desired until June 26 by Frank S.

Miller, Clk. Bd. Trus., Marion Township,
Station C, Columbus, to furnish material
and construct the Lockburne Bd., a dis-
tance of 4045 ft.

Cincinnati, O.—Bids desired until June
II by County Comrs. (Albert Reinhardt,
Clk.), for improving Taylor Creek Rd.,
Miami and Green townships; also repair-
ing Batavia Pike, a distance of 25,300 ft.

in Anderson Township; also approaches
to bridge over Little Miami River on
Beechmont Ave., Anderson Township.

Defiance, O.—Press reports state bids
desired by County Comrs. until May 31

for $51,000 road improvement bonds.

Delaware, O.—Bids reported desired
until May 26 by County Comrs., at office

of F. C. Higley. Co. Surv., for grading,
draining and macadamizing Taylor, Rose-
crans and Tussle Sts.

Eaton, O.—About $57,000 bonds for pav-
ing Main and Cherry Sts. were sold by
City Council.

Norwalk, O.—Bids reported desired un-
til June 7 by L. Snook, City Aud., for

$35,000 street improvement bonds.

Savannah, O.—Bids desired until June 1

by Bd. Trus., Clearcreek Township,
Savannah, at office of H. H. Camp. Town-
ship Clk., for grading, draining and con-
structing water or bituminous bound
macadam on about 5 miles road in said
township. R. T. Scantlebury, Co. Sur-
veyor, Sandusky.

Steubenvllle, O,—Bids desired until

June 4 bv County Comrs. for constructing
Yellow Free Turnpike, about 6.2 miles.
John L. Means, Co. Aud.

Toledo, O.—Contract awarded May 7

for furnishing Glutrin for repair of

streets, to the Robeson Process Co.. 1001

Hoffman Bldg., Columbus. Chas. J.

Sanzenbacher, (Jo. Aud.

Toledo, O.—Contract awarded May 14

by Co. Comrs. to Russell & Jennison Co.,

Nicholas Bldg.. Toledo, for grading and
raacadamiziner with a bituminous binder
Washington Township stone and gravel
road No. 65, a distance of 1.6 miles, in

Washington Township. Chas. J. Sanzen-
bacher, Co. Aud.

West Alexandria, O.—Smith & Boulay
Co., Nasby Bldg., Toledo, have been re-

tained to prepare plans for paving Day-
ton Ave. and Main St.

Wooster, O,—Bids reported desired
until May 25 by Peter C. Given. City
Clk.. for grading, draining, a portion of

N. Beaver St.

Youngstown, O.—Bids desired until May
25 by Bd. Pub. Service (H. C. Fox, Clk.),
for paving Blaine, Powersdale and Glen-
aven Aves.

Zanesvllle, O.—Citizens voted May 11

to issue $28,650 bonds for repaying streets.

$12,919.

Brownstown, Ind.—Contracts for con-
structing roads awarded by County
Comrs. as follows: 2 miles 16-ft. concrete
roadway, to Kennedy, Dale & Fulwider,
Lebanon, at $24,518, and for 2 miles 20-ft.
concrete roadway, to Ewing Shields, Sey-
mour, at $29,333.

Indianapolis, Ind.—Contract for pav-
ing with concrete 2% miles on Bethel Ave.
awarded by Bd. County Comrs. to Wm.
Coin, Frankfort, at $37,200.

i^Ttemi marked thus give the nmmet of partite aumrded contracts.
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, , , „ ,„ h« Tacotna Wash.—Keporled bids desired

Noblccvllto. Ind.—Kida rvportwi dMircd Ft. Dmlfl*. '••—<^»''"*?.WS?S"m St about June 1 by County Comrs.. for pav-
until June » by County Oomn.. to oon- let by city for paving »'l"„,''"^7„?° -?!•.• ing about 5 miles road between Alderton
struct the IndUnapoUa Bouto.. a dlatanoa with aaphaltlc concrete 4th St.. wnn crw ^ Orting. Probable cost, 580,000.

of 1 mOaa. with concnte. Probkhto coat, aote blocks Sd St.. with sheet asphalt '"•"
^^j^a'^ ,or surfacing with roada-

WtW>. 1st St. mite 12^4 miles In Pierce County awarded

K.!....^ MW^ BMi«-i.> .« hida Bralnard, MInn.-Bids reported desired to Oregon Road Oiling Co.. Portland, at
Kaumaxoo. Mien.—rMMnrfns are oioa „_,,. ;„„. .i ,r<.itiivt>rtisement) by C. W. su, cts. per sq. yd.

o»t«miyS^ tor U.tttm^yim. m^uitic 5£3i\j'^"*c<, "ltd }ofrldecklng with ' lietropolltan Park Comn. contemplates
concrete pavenMBt (wUb or without *JlSl^ bfockl Laurel St. Bridge over constructing one mile concrete walks at
•qoeecee «>at)—<a> Bomudea, (b) aqUM- SSSsSol^ver Point Defiance Park.
«•« coat BMmudca. (c)Axtec (d) squM- lii»«i««PP> Kiver.

^
, . „,. , j .,«„i,„h nn

see coat AMac. (•) Piooew. (O aQueatM gf Paul. Minn.—Bids reported desired Washington—Bids reported desired un-

eoat PIOMar. (K> Maxlcan. (h) .que**** u„,|i loTjo A. M.. May 24. by Aug. Hohen- til June 7 by State « ghway Bd. Olympia

eoM MaziaB Sriee Dw aa. yd.): Globe .t'lin PurchaalnK Agt . paving w th creo- (Wm. R. Kay, Comr.), for clearing, grad-

Si^^ cK^^kSSUkT a?) T7 cts.. (b) 'i't'^ wS^if o5 l^rtions o? Lexington I'ng and draining about 1% >""«« H'fh-
n «».. (c) n cts.. (d> 78 cts.. (e) 77 cts.. ^vej Wabasha ancTother streets. way from Kalama North -"L.Cow'''^
<n SS cts.- (K) 70 cts. th) 75 cts.: H G. ,. „ . „„ County and surfacing about 2 miles Pa-S^^. SteUSria. <c) 75 eta? (d) St. Louis. Mp.-Bd. P^.bllcSenjlce«m-

jTiflc kighway between Woodland and

M eta., (e) TTcST <f) U cts.- 8. 8. Sax- templates paving Portions of M!.""f»?J?' LaCenter. Clarke Co.

SL% ^^^cS^-^-y* y,-7in.l! M^"d-Av?r^i"th b^rl^r'- ^°-'°";
,,Conrrds?r7a^?ire^m«adrl^'S:

gsguS-win-^ d^nrby't-ht .S^"-Jl' ,/3--t7'c-S-,orpr^hr'if^So"n%^ ^'t:t T.ri\^%i^'.rnen.
Imtmmrink . City Kngr.

J'»r conatr"ct">S highways In Rd. Dist. Oregon City, Ore.-Contract is about to

.^^. ^^ ^> . _ K K— No 1 to the amount of J400,000. J. T. be let by city for asphaltic concrete pave-

aJjaSSTySrpilg'^'Jn^.S^'SS'? Maioney, Co. judge. men. on Main St.

comb. Oooir.) for paTlns as foUows: To Coero, Tex.—Bids desired until June 1 ^Portland, Ore.—Contract for con-

S. & Saxton.Co.. ofChicaxo. UL. for by Countv Comrs. Court, for $60,000 road structing concrete pavement and cement
TrIaMad ahoM asphalt on (-In. concrete bonds. R. J. Waldeck. Co. Judge. walks on Talbot Rd awarded by Oity

baaa. flM per aq. yd., and for Trinidad Council to Manning & Co.. Portland, at

sheet a^balt on old maradam. n.OS per «.Ennis. Tex.—Contract for 26 000 sq. |i7,301. , c- w t^r. at with
so. yd.. &.M* sq. yds. : to Johnson Cooatr. yds. brick pavement awarded by City ^Contract for paving E. Water St. with

Oa. Chicago, m.. for »-ln. creoaoted block Council to Kaw Paving Co., Topeka, Kan., basalt blocks awarded by
9,'*>'j*^°l"lS lH

on t-ln. concrete base, uslnc loos leaf at »67,9»S. Montague O'Reilly Co., Portland, at J9.411-

yellow pine. Na t oU and pSuSTniL at About $1,270,625 bonds have been sold

tS.tt per aq. yd.. U.OM aq. yds., and to ^Forney, Tex.—Contract awarded May by Multnomah County Comrs.

&ui'oe^'is2LIS5"SSi.^S $^P L'rid^J. i^„''"p'Je'?f."Jil. I.^Vo"s.inT|ayg , «r''"c'-o«nsi°d;?i7g''^c'?ns?rST ^,°SSe

SJS;.*S!»2..'^
on an work CS^

fa-^'Von'^ef Co"™X*
'''°"' *'""''"'°-

ro^d'to ^^^'n'e'c?'&lciSc° mgh4'a"f in' S^w
fnmlaiiaa eemant. Jas. A. Conley, t-o. juage.

Creek Canyon with Josephine County

Aurora tlU—BIda desired May 2S by Bd. Yoakum. Tex.—Citizens of Road Dlst. une. cost about $20,000.

JJrto'p^'rSrc^J2?U^*aS,u78MSi No. l.Lfva<a; County voted $50,000 bonds
Cal.-City Engineer has been

jrda. alac fllled asphalt pavt.. 5000 yds. for road improvements.
directed to prepare plans for paving Sari

brtatpa»t. and MM ft. excrete gutters castle Rock. Wash.—Bids reported de- Pablo Ave. and other streets; cost about

SSJSS'/ '^^"'' J*'*
J'^**''!L^*\i

"'" sired until May 29 by K. E. Taylor, Town $140,000.
vertlsed In Enslneerins Record. Myron p>t for eradlng paving, etc., certain „ ^ , ,,, ,,„„ „
J. Tarble. City Ensr. sieits in tSaU Improv Diet. No. 5, re- •California.-Contract awarded May 8

nnitJn^ an^i^matelv 9800 SO yds con- by California Highway Comn., Forum
IHIiioia.-Blds dealred until May M by 2"J,'l"?,avem^nt ?tc Bldg., Sacramento, for highway work in

S(aU BlBkway Comn.. Sprtngfleb). as fol- "*" pavement, etc.
Monterey County, Div. 5, Route 2 Sect

Iowa: (AU eement to be furnished by Dayton. Wash.-Bids reported desired e, to Highway Paving & Constr. Co.,^6
State, azoept aa noted) until May 27 by County Comrs., for sur- Montgomery St., San Francisco, at $51,393

Mamhall County (nearest P. O. Lacon), facing with 6-ln. layer of crushed rock (bids opened Apr. 26). Unit prices In

Sect. B. concrete construction, approzl- 3 miles Johnson Hollow Rd. F. W. Guem- Engineering Record of May 8.

SS! RlSamS%l'-6» *?&. *^*-$«'4M "*• ^° ^^
. . El Monte. Cal.-New bids will be called

nSTiiiteriSjSila^^y SUte) *Everett. Wash.—Contract awarded for about June 4 by L. Worth Everett,

KiS^CounS(SeSMtP ON Aurora) May 7 for paving Everett Ave. from Wal- city Clk., for 121,820 sq. ft. oil macadam
s.»tB «iS «ndbrid^» coat ism nut St. to Bway.. to Washington Paving pavt. and 21,200 sq. ft. concrete walk on
awTi. B. roaa ana onagt. cost *.»*». ^^ ^^ Tacoma: cost about $40,000. Main St., 101,605 sq. ft. concrete base

*Mt. Cannel. MI.-Contr«ct awarded Lewis Lesh. City Clk. with asphalt concrete top and 18,915 sq.

Payey. Mt. Vernon. $««.O80. Guy W. SIJS *p,^able cost $20 000
rejected on account of recent Appellate

Coorter.. Co. Sapt. of Hlghwaya.
i-rooaoie cosi. t^v.wv. decision affecting street work.

Newport, Wash.—Bids reported desired HanforH Cai riHypn^i nf Kineq Countv
*TMca«a. Ill^-Contract awarded May by County Comrs., until June 1 by ^oVA ?672 500 bonds for rM^dimprove-

14 for eoOBtractlnc J mllea Portland ce- County Comrs., for gravel surfacing of X,.^?
$b7Z,BU0 Donas for roaa improve

meat concrete road to Gogrin Constr. 1.52 miles of Permanent Highway, No. ""='"•=

?t-,?L.^?^ •A.!i*-i2i- tV!H[?I. WfL ^ northwesterly from here. H. A. Sewell, ^os Angeles, Cal.-Bids desired June 1

SSf^SS^^t.Pfff'ni^llii i.%?^ ^°- ^"'^^ by Bd. Supers, for county road improv.

aSiiy^Uai* Andrew wKSl * S" Port Townsend, Wash—Bids reported In Road _pist. No 68. including about 2.32

c££S^ H&hU IISmI U O ^ckett' desired unUl June 2 by John D. Lidders, miles oil macadam, 5 in. thick; cost

SsSrt of Hlihwavs
Ha«tett,

^^ ^ ^^^ grading, clearing, grubbing, $18,187.XM. Bupi w nisnw.y..
constructing roads and culverts on S . Francisco Cal —Bd Pub Wks

O«o«te, Wie^Blds de^red by B. C. S^„»'
r5>''V d' EdwVd\' cf EnTr' vol" to'^pive Baib<Sf Ge£-y sfs" and sec!

Mulraney, City Clk.. until May t7 for Clallam Kd. o. u. tawaras, 1,0. i!,ngr.
^j^^ ^^ Fulton St

diSS.'Si/M^S.'^t.^c.S"*'^"
"•""

u„'??,'*yjAe'^"by-C^ounty"5Sm?s (By?on P'^oenlx. Arlz.-About $125,000 paving

^ — . . r- ^„ ^ n,, &."! Clk ). '^ro? "con'^tfucung D.'^ C '""ds were sold by Apache County Comrs.

ny'zSSl. V!^ I. S' ^S^S*^'^ Sll MltcheU Rd. Probable cost, $50,000. Ar- Sandpoint, Idaho.—Contract will be let

SiiV ^nSiS ^ in/J.^JfS^-^i.l^ thur P. Denton, Co. Eng. „ „, ,
by City Council about June 8 lor paving

2{ii?- k2* ^J^^iSf^lhS.?." M SsA m' City Council voted to pave W. Blaine, Cedar, Main, Bridge Sts., 1st and 2d Aves.phalt. bride or concrete, about 28,050 sq. g Marginal Way and 10th Ave.
yda-^ on 8-ln. concrete foundation, and ^Contract for paving 9th Ave. west Montreal, Que.—About $611,618 is to be
2"*!f ^.J*-^'* '2,'' '""^r.-

*^'*' $80,000. awarded by Bd. Public Works to P. J. spent by city for cement and asphalt
M. O. Han. Encr.. Centenrllle. McHugh Paving & Constr. Co., 3d, North sideways.

*For(M City, la—Contract awarded by ""Fono*iiS^lre"lSwMt'b?di! opened by Bd Westmount, Que.—The City Engineer
City Council May 12 for 22.778 aq. yds. pJk \VkS^ May 7 fSr coSstPSctlng cS^^ *"«« " is proposed to pave Belmont,
verUcal liber brick pavt.. aaphaJtlc fUl, Siti curbi oi?^7th St • iT Sluccio 1642 Grosvenor, Clarke and other streets with
to J. 8. McLausblln ik 8ons.,^ed Oak. 2k''J 17 Settle $10 881 and for paving «'»"« "lock and 2-ln. asphalt, 1-in.

at
J1.74

o«-
55^

yd. They al*. -jcuroa ^S^^fyV A« " wiLhln^olf^ plvlng cS^ finder on 5-in. concrete foundation; cost,

£S2j2f*J5' *^ f^om sewers at the fol- Savage-Scofleld Bldg., Tacoma, at 850,560, i'lOMO.

£"%• li lo^ZJ''*! t* if. "« Rf A-r f»adl.n« and paving Admiral Way Booker, Toronto, Ont.—Bids desired until May
tt ^'rt^' «"ln'^r ft »^''Vo'-r^ K',","!.?

Whipple, Northern Bank Bldg.. 25 by T. L Church (Mayor), Chmn. Ed.
In Y .Srikta ^PLli-- « » « so ct« • *^??/5^' —^ ., ., ... , ,. V,

Control, for paving With asphalt. St. Nich-
i , s^^.' Mi» JS^ihAJI rJi t^f' ^ •*'<•• "ported desired until June 14 by olas and Wellington Sts.
J
X 8, 28 Cts.. »«-ln. manholes, per foot, county Comrs. (Byron Phelps, Ok.) for

8*.*«. , ^ . „ „. constructing Kedmond-Issaquah Rd., be- Victoria, B. C.—City Council voted to
^Contract for curb and cutter. 22,000 mg a part of Bond Rd. No. 4. Probable spend $60,000 for street pavements.

lin. ft., awarded to W. O. Blrdaall, Perry, cost $60 000
la. He bid for curb and gutter for brick
pavt.. straight curb, 58 cts.; curb and Stevenson, Wash.—Bids reported de- ctdcct />i b&miki/^ AKin
rtter for brick pavt- park curb, 5« cte. sired until June 8 by Chas. N. Nellor, STREET CLEANING AND

z U-in. plain concrete curb, 34 cts.: Co. Aud., to construct a mile of per- GARBAGE DISPOSAL,
extra per 1 In. additional depth of curb, manent highway, exclusive of bridges, in ;f„m, ^„»„„„( r..,r,, •,>„;;„
2 cts. Engineer Then H De Lay, Btevonson-Carson Rd. Probable cost.

Items ArranoeJ Ceogro .-realty

Creston. $18,000. Madison, Wis.—E. E. Parker, City
Engr.. has been authorized to prepare

*IMollne, III.—Foll<,wu,i< .,r^ bids opened May 12 by Bd. l>ocal Improv. (Lyle P'«"s ^o"" ^ garbage Incinerator.

Payton. Secy.) for ajiphal! w'vlng on 19th Ave.: (a) Western Improv. Co., Racine, Lincoln, Neb.—Citizens voted May 4 to
WlB., t88.«<5: <bj McCarthy Imyrov. Co. l^venport, U.. $61 247 (awarded contract): construct garbage reduction plant. Adna
<c) J. J. Dnnncsan, Shenandoah, la., 888,I1(; (d) J. W. Buahell. Peoria, $70,432. Dobson, City Engr.

a M( cu yda. excavation $0.40 $0.25 $0.35 $0.35 Toronto, Ont.—Bids desired until May
28 80-in. catch basins, ea , 30.00 25.00 20.00 30.00 25 by T. L. Church (Mayor), Chmn. Bd.
I M-ln catch basins, ea. 40.00 40.00 25.00 40.00 Control, for furnishing and driving piling

1 108-ln catch basin -. 80.00 80.00 75.00 80.00 for incinerating plant on Don Roadway.
X 212-ln. catch basin .• 180.00 180.00 150.00 180.00
4 manholes, ea. 40.00 35.00 36.00 35.00

11.02s ft. 8 X It-ln. concrete curb.^... 40 .27 .36 .28 HYDRAULIC CONSTRUCTION
885 fL 8 X 12-ln. concrete header 30 .26 .30 .26 ANn RIVFR IMPROVFMFNTq

12,810 ft. combined curb and gutter.. 85 .60 .70 .63 AND RIVEK IMPROVEMENTS.
24i375 sq. yds. concrete base .80 .55 .74 .65 Items Arranged Geographically
24 700 sq. yds. asphalt pavement « 1.28 1.19 1.10 1.40

480 ft. 8-in. drain tile 40 .27 .30 ,27 '^Dredging — Boston, Mass. — Contract
597 ft. 12-in. sewer pipe •. 60 .50 .45 .50 awarded by State Harbor and Land
388 ft. 15-ln. sewer pipe 70 .65 .70 .65 Comrs. to Eastern Dredging Co., 172
415 ft. 18-ln. sewer pipe .90 .86 .80 .86 Condor St., East Boston, for dredging
784 ft. 24-ln. sewer pipe 1.20 1.40 l.2» 1.40 Bass River, Dennis and Yarmouth, and
318 ft. 30-ln. sewer pipe 2.00 2.30 2.50 2.30 Deacon's Pond Harbor; total cost, about
381 ft. 3«-ln. sewer pipe 2.75 3.50 3.00 3.50 $25,000.

ItTlrmi marked Ihut give the names of partiei awarded contracts.
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Dredging—Boston, Mass.—Bids desired
until June 21 by Col. W. E. Craighill,
Corps Engrs., U. S. A., Boston, tor dredg-
ing in Chelsea Creek and in channel Nixes
Mate and Long Island. Boston Harbor,
Mass.. advertised in Engineering Record.

Dredging and Rebuilding Wharves, etc.

—Newport, R. I.— Bids desired by Col.

John Mills. Corps Engrs., U. S. A., New-
port, on following dates for work as fol-

lows:
Until June 12—Rebuilding wharves and

building new sea wall and coal house at
U. S. Bureau of Fisheries, Station, at
Woods Hole, Mass.
Until June 16—Dredging in harbor of

refuge at Block Island, R. I.

State Canal Work—Albany, N. Y.—Gov.
Whitman has approved the bill providing
for issue of $27,000,000 additional canal
bonds, contingent on approval of voters
next fall.

Dredging— Buffalo. N. Y.—Contract
reported awarded by Col. J. G. Warren.
U. S. A., to Arthur E. Breyman, Toledo,
O., for dredging channel from Canadian
to American waters below Schlosser's
dock, at about $38,850.

Dredging-Atlantic City, N. J.—Con-
tract awarded May 13 for dredging sand
and mud portions of Clam Creek and
Delta Basin, 103,800 cu. yds. to Hill

Dredging Co., Atlantic City, at 13.25 cts.

per cu. yd.; Rickards Dredging Co..
Philadelphia, Pa., bid for the work 16.5

cts.

Boardwalk—Stone Harbor, N. J.—Citi-

zens voted May 10 to issue $33,000 bonds
to build a boardwalk along the ocean.

Superstructure of Pier—Erie, Pa.—Bids
desired June 19 by Capt. L. V. Frazier,

Corps Engrs., U. S. A., Buffalo, N. Y.,

for constructing concrete superstructure
on north pier, Erie Harbor, Pa., adver-
tised in Engineering Record.

River Wall—Johnstown, Pa.—Press re-

ports state that A. B. Curry, Boro. Engr.,

has prepared preliminary plans for river

wall along River Ave.; also for a boule-
vard.

Dam—Lock Haven, Pa.—Bids desired

June 14 by Allen Sterner, Supt. of Parks
and Public Property, Lock Haven, for con-
structing a portion of storage Dam No.
1 on McElhattan Run, Wayne Township,
Clinton County, advertised in Engineering
Record. H. P. Shoemaker, City Engr.

Dredging—Philadelphia, Pa.—Bids de-

sired June 21 by U. S. Engineer's Office.

815 Eitherspoon Bldg., Philadelphia, for

dredging in Delaware River, opposite Port
Richmond, coal piers, Philadelphia Har-
bor, advertised in Engineering Record.

Ditch—Wilmington, N. C—Bids desired

until May 24 by M. H. F. Governeur,
Secy. New Hannibal Drainage Dlst. No.

1, for 9 miles ditch, 5 ft. deep, 1% ft.

bottom, requiring 53,000 cu. yds. excav.,

4 55-ft. metal culverts. J. L. Becton,
Engr., Wilmington.

Drainage—Savannah, Ga.—E. R- .Co-
nant. City Engr., estimates cost at $50U.-

000 to complete drainage system by
voting the additional bonds It would be
possible to entirely furnish the work by
the middle of 1916.

Drainage—Toccoa, Ga.—It is reported

that Stephens County will establish the

Broad River Drainage Dist. between
Hayes bridge, in Stephens County and
Jackson's Mill bridge, in Jackson
County, a distance of 16 miles, at a
cost of $100,000.

*Stone—New Orleans. La.—Following
are bids opened Apr. 13 by Maj. Edw.
Schultz, Custom House, New Orleans,

for 10,000 cu. yds. stone at South and
Southwest Pass Mississippi River (price

given per cu. yd.): Lester F. Alexander,
New Orleans, $3.1898 (awarded contract):

Will McFarlin, Birmingham, Ala., $3.20:

A. E. Massey, New Orleans, $3.28: Oscar
F Barrett, Cincinnati, $3.23; Southern
Dredging Co.. Mobile, Ala., $3.28.

.^Levee — Clarksdale, Miss.—Contract
awarded May 12 by Levee Board (T. B.

Dabney, Ch. Engr.) .for 138,000 sq. yds.

levee work, to W. R. Ellis, Clarksdale,

as follows: Unit 1, 47 cts. per sq. yd..

Unit 2, 39V4 cts.; Units 3, 4 and 5, 38%
cts. per sq. vd. Next lowest bidder. Tus-
caloosa Concrete & Supply Co., Tusca-
loosa, Ala., 42 cts. per sq. yd. on all units.

Drainage Bonds—Corinth, Miss.-Bids
desired June 1 by Alcorn County Drainage
Comrs. for $12,000 Chambers Creek Drain-
age Dist. bonds. Ely B. Mitchell, -At-

torney, Corinth.

Drainage—Dyersburg, Tenn.—Contract
awarded Mav 14 by Directors of Reed »

Creek Drainage Dist. to R. H. & G. A.

McWilliams. of Memphis and Chicago,
for 660.000 cu. yds. ditch excavation. The
contractor also purchased the bonds.
Morgan Eng. Co., Memphis, Tenn.,
Engrs. for Dist.

Dredging—Trenton, Tenn.—Bids desired

until June 9 by Dlrec. Drainage Dist.

No. 2, Trenton (W. W. Powers, Chmn.),
for excavating bv dredge boat, approxi-
mately 1.158,386 cu. yds. earth.

Creek Improvement — Ottawa. O.

—

Press reports state bids desired by
County Comrs.. Henry and Putnam Coun-
ties, at Ottawa, until May 25 for the

South Turkey Creek Improvement,
straightening and widening; will cost

about $12,000.
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*Sea Wall—West Palm Beach, Fla.—Following are bids opened May 7 for con-
structing reinforced concrete sea wall, from plans of .J. B. McCrary Co., of Atlanta,
Ga. : Jonas & Garretson, West Palm Beach (awarded contract); (b) Mishler &
Flynn; (c) G. W. Brown; (d) Evert P. Maule:

•(a) (b) (c) (d)

1,402 cu. yds. concrete $12.00 $16.60 $14.40 $14,45

60,000 lbs. steel bar reinforced 03 .042 .036 .03

93,000 lbs. steel wire reinforced 03 .06 .045 .04

11,460 lbs galv. anchor rods, bolts, nuts and washers. .03 .08 .. .06

5,720 lin. ft. 10-in. round wooden pile 20 .45 .20 .35

500 lin. ft. 12-in. round wooden pile 20 -.50 .20 .40

5M ft. square timber 30.00 40.00 30.00 40.00

91,923 cu. yds. filling behind sea wall 12 .. .14 .15

2,415 sq. yds. concrete sidewalli adj. sea wall 1.00 1.08 1.08 1.00

Totals $36,597 $37,962 $43,126 $45,072

Ditch—Anderson, Ind.—Bids reported

desired until May 29 by Wm. F. Mc-
Vaugh, Drainage Comr., at office of

County Surveyor, for constructing E. H.
Peters et al Ditch, to include 5 branches,
requiring 257,408 cu. yds. excav.; proba-
ble cost $47,254.

Drain—Hastings, Mich.—Press reports
state that Comrs. of Barry County will

soon begin construction of Gun River
drain in Western part of Barry County,
to be 10 miles long, 30 ft. wide, and
from 6 to 10 ft. deep.

Dredging—Chicago, III.—Bids desired
May 26 by W. R. Moorhouse. Comr. Pub.
Wks., for dredging river at South Halsted
Bridge over South Branch of Chicago
River.

Drainage—Madison, Wis.-W. G. Kirch-
offer. 22 North Carroll St.. is in the mar-
ket for a cableway, orange peel bucket
and hoisting engine, new or used. Also,
wishes to correspond with contractors
having such an outfit who would like to
bid on work involving 40,000 to 80,000
yds. of excavation.

Levee—Muscatine, la.—City Council has
passed appropriation of $15,000 for levee
improvements.

Ditch—Webster City, la.—Bids desired
June 7 by Bd. Superv. for constructing
Cleveland Drainage Ditch No. 171: Sect. 1

—Including main line and branches, 8911
ft. 6. 20, 22. 26, 30 and 36-in. tile; Sect. 2

—Main line and Branch 5, 3560 ft. 7, 20
and 22-in. tile; Sect. 4—Main line and
Branches 2. 3 and 6-6, 989 ft. 6, 12, 15, 18
and 20-in. tile. A. J. Peterson, Co. Aud.

Ditch—Jackson, Minn.—Bids reported
desired until May 25 by P. D. McKellar,
Co. Aud., for constructing Judicial
Ditches Nos. 31 and 37. Probable cost
of tile portion of said ditches $14,171 and
$7,620 respectively.

-^Dredging—St. Paul, Minn.—Contract
reported awarded by State Drainage
Board, to Central Bredging Co.. Cleve-
land, for completing Roseau River deep-
ening project. State Legislature has
appropriated $50,000 for the work.

Earthwork for Levee—St. Louis, Mo.

—

Bids desired June 17 by Secretary Missis-
sippi River Comn., 1311 International
Life Bldg., St. Louis. Mo., for construct-
ing about 175,000 cu. yds. earthwork in
East Side Levee and Sanitary Dist., 111.,

advertised in Engineering Record.

-^Levee Work—Helena, Ark.—Contract
awarded May 6 for constructing in Cot-
ton Belt Levee Dist. about 1.388,000 cu.
yds. of 40 ft. levee banquette, to Bunt.
Band & McMurray, of Beulah, at $236-
937. Other bids: Roach Stansell & Low-
rance Bros., Memphis, Tenn., $252,338;
W. T. & E. M. Lowrance, Friar Point,
Miss.. $252,670: Linnan Bros., Memphis.
Tenn., $263,803. All material borrowed
on land side of levee, about 16 miles of
filled work, balance timber in pits, aver-
age haul about 375 ft., height about

Drainage—Eagle Lake, Tex.—Bids re-
ported desired until June 1 bv Comrs.'
Court, County Drainage Dist. No. 1 (F.
C. Koone, Secy.), to construct about 16
miles drainage canals, aggregating 66,-
000 cu. yds. excav. Address Norris Eng.
Co., Wharton.

Drainage—Victoria, Tex.—Election will
probably soon be held in this county (or
the issue of $190,500 bonds to establish a
drainage district in northeast section of
county.

-ArLevee—Waxahachie, Tex.—Contract
awarded by T. H. Harbin, Waxahachie,
May 10 for constructing levee on Cham-
bers Creek, about 175,000 cu. yds., to L
M. Horton, of Ennis.

kStone for Jetty—Lone Tree, Wash.

—

Contract awarded by Lieut. -Col. J. B
Cavanaugh. Corps Engns., U. S. A.,
Seattle, to furnish and deliver stone for
Jetty construction at Lone Tree, Gray's
Harbor to Hercules Sandstone Co
Tenino. at $310,000 (bids opened Apr.
28).

Irrigation— Prosser, Wash.—L. M. Rice
& Co.. Smith Bldg., Seattle, have com-
pleted surveys for an irrigation district
comprising a section of the Horse Haveii
Country, and a meeting will be held at
Courthouse, June 11. for the purpose of
forming the district: project estimated
at $10,000,000.

Drainage Work—Sunnyslde, Wash.
nids reported desired until May 28 by
County Comrs., for 11,766 ft. vitr. clay
or concrete pipe In Drainage Dist. No. 24
J. O. Greenway, Drainage Engr., Sunny-
side.

Irrigation—Hermlston, Ore.—Reported
that the Western Land & Irrigation Co.
(J. W. Messner, Pres., Hermiston), plans
to construct 18 miles of feed canal and
reservoir to increase water supply on
track lying 2 miles west of Hermiston,
water to be diverted from Umatilla
River. Applications have been made to
State Engr. for permission to build
reservoir and diversion dam.

Stone for Jetty—Portland, Ore.^Bids
desired until June 7 by Lieut. -Col. C. H.
McKinstry. Corps Engrs., U. S. A., Port-
land, for furnishing and delivering stone
for jetty construction, mouth of Colum-
bia River, Oregon and Washington.

^Dry Dock — Portland, Ore.—Contract
reported awarded by Comn. May 8 for
construction of additional wing and for
removal of old wings at Dry Dock St.

John, to McAllister & Son, 317 Lewis
Bldg., Portland, at $33,950 and $35,000,
respectively.

Dry Dock—San Francisco, Cal.—Chas.
M. Schwab, Pres. Bethlehem Steel Cor.
is reported interested in construction of
a drydock at Hunters Point, near San
Francisco.

Canal Excavation—Payson City, Utah.
—Bids desired until June 16 at office of
U. S. Reclamation Service, Provo, for
construction, involving about 25,000 cu.
yds. canal excavation, and about 2600
cu. yds. reinforced concrete. Work is

located near Payson City on San Pedro,
Los Angeles & Salt Lake R.R. and Tintic
Branch of D. & R. G. R.R.

ELECTRIC RAILWAYS.
Items Arranged Geographically

Brooklyn, N. Y.—Bids were opened May
18 by Public Service Comn. for First Dist.,
154 Nassau St., New York, for construct-
ing Sect. No. 2 of Route No. 49, part of
the Culver Rapid Transit R. R., Boro.
Brooklyn, and in all 17 bids were sub-
mitted, ranging from $863,775 to $1,051,006.
Following are unofficial totals of 4 lowest
bids received, all being contractors of
New Tork City; Oscar Daniels Co., $863,-
775; Snare & Triest Co., $867,390: A. L.
Guidone & Co., Inc., $877,097; Phoenix
Bridge Co., $877,920.

Johnstown, Pa.—Surveys have been
made by Somerset St. Ry. Co. on its line
to connect Johnstown and Rockwood, dis-
tance of 36 miles. G. C. Wlnslow, Gen.
Mgr., Somerset.

-^McConnellsburg, Pa. — Contract for
constructing McConnellsburg & Ft. Lon-
don Ry. between McConnellsburg and F^.
liOndon awarded to Reed & Co.. Hazle-
ton.

Cleveland, O.—About $500,000 will be
spent by Cleveland Electric Ry. Co. for
operating stations, tracks, and overhead
work in connection with new carhouse
and repair shop. Geo. L. Radcliffe, Gen.
Mgr., Cleveland.

New Orleans, La.—Plans are being
made by New Orleans Ry. & Light Co.
to enlarge its power plant on river front
at Market St.; cost about $25,000 and for
new machinery about $100,000. M. S.
Sloan, Gen. Mgr., New Orleans.

Cleveland, O,—Mayor on May 6 ap-
proved following ordinances: authorizing
Cleveland Ry. Co. to erect an operating
station and shop costing $100,000; also
construct tracks and overhead con-
struction at the new operating yards,
cost $80,000; said work is at Delson Ave.
and 73d St. ; also an ordinance to con-
struct tracks and overhead construction
work and installation of necessary hand-
ling machinery at way yard. Harvard
Ave. and E. 42d St.; cost $100,000.
Contract awarded by Cleveland Ry.

Co. to W. I. Thompson & Son Co., 6110
Euclid Ave., for constructing at Har-
vard Ave and 55th St. buildings costing
$99,500.

Davenport, la.—Tri City Ry. & Light
Co. contemplates constructing 2 miles
tiack extension and 3 miles track recon-
struction during 1915.

Omaha, Neb.—Omaha & Council Bluffs
St. Ry. Co. contemplates reconstruction
of 4 miles track.

Wahpeton, N. D.—The Wahpeton-
Breckenridge St. Ry. Co. plans to build a
power house in Wahpeton. H. C. Hart-
ung. Gen. Mgr.. Breckenrldge, Minn.

Toronto, Ont.—Bids desired May 25 by
T. L. Church (Mayor), Chmn. Bd. Control,
for cedar tie.o for Landsowne Ave. exten-
sion Toronto Civic Ry. No. 63, advertised
in Engineering Record.

RAILROADS.
Items Arranged Geographically

Buffalo, N, Y.—Following are reported
to be bids opened by the Grade Crossing
Comn., for construction of 2 subways at
the Pennsylvania Railroad tracks at
Smith and Lord Sts., (a) concrete, lb)
stone: Lathrop, Shea & Henwood, (a)
$71,988; (b) $76,473; J. F. Stabell, (a)
$73,842; (b) $80,762; John Johnson, (a)
$76,642; (b) $79,116; Eastern Concrete &
Steel Constr. Co., (a) $81,117; (b) $8.5,757.

Queens Borough, L. 1., N. Y.—Bids de-
sired June 7 by A. C. Shand, Ch. Engr.,
Southern Division, N. Y. Connecting R. R.
Co., Broad St. Station, Philadelphia, Pa.,
for grading and masonry work on portion
of Sect. 2, N. Y. Connecting R. R., extend-
ing from a point near Bowery Bay to
south side of Fremont St., in Borough of
Queens, a distance of about 4.21 miles,
advertised in Engineering Record.

-A-West Palm Beach, Fla.—The Ever-
glades Constr. Co. reported to have closed
contract with E. P. Maule for completion
of first section of Palm Beach & Ever-
glades Railroad. The first section of this
road is 23 miles long, and will reach from
West Palm Beach along north bank of
West Palm Beach Canal to point where
canal turns to northwest.

St. Joseph, Mo.—The Burlington Route
(W. A. Card, Div. Supt.. St. Joseph) re-
ported to have decided to construct a
200 mile road from St. Joseph to Mexico,
Mo.

Galveston, Tex.—It is reported that
the Gulf, Colorado & Santa F6 R. R. Co.
(F. Merritt, Ch. Engr., Galveston) will
spend $228,445 for track betterment at
various points along the line. A brick
and stucco depot will be erected at Cole-
man; $23,843.

Longview, Tex.—The Red River & Gulf
Terminal Ry. Co., of Longview, reported
incorporated with a capital of $75,000, to
construct a railroad from the ore mines
of Marion County, to present terminus of
Port Bolivar Iron Ore Co., through
Marion, Cass, Morris and Red River
Counties, to a point on Red River south-
east of Hugo, Okla., a distance of 75
miles. Incorporators: C. A. Bodenheim,
"T. C. Morgan, R. M. Kelly and others.

Warren, Ariz.—The Tucson, Cornelia &
Gila Bend Railroad Co. reported formed
to extend from Gila Bend to Tucson;
capital. $3,600,000. Directors: L. D.
Ricketts and J. C. Greenway, of Warren,
Ariz. ; Walter Douglas, of Bisbee, and
others. Place of business will be at
Warren.

Alaska.—See "Miscellaneous."

PUBLIC BUILDINGS AND
SCHOOLS,

Items Arranged Geographically

-^Auburn, Me.—Contract for erecting
the brick and concrete school awarded
to Otto Nelson Co., of Bangor, at $76,925.
Harry S. Coombs, Archt., Lewiston.

-A^Ashburnham, Mass.—Contract award-
ed for rebuilding Ashburnham House
dormitory at Cushing Academy, to H.
Wales Lines Co., of Meriden, Conn., at
$50,000. It will be 3 stories, 100 x 80 ft.

Archt., Frank 1. Cooper, 33 CornhlU, Bos-
ton.

Boston, Mass.—Supt. of Public Build-
ings has been authorized by the Mayor to
ask bids for erecting the police and
school administration building on Tre-
mont St.

Boston, Mass,—Bids desired until July
1 by Rich. A. Lynch, Supt. Supplies, for
erecting a police station and school ad-
ministration building on site of Old Pro-
bate building. Court sq.

Chlcopee, Mass.—Following are lowest
bids opened May 8 by School Bd. for
erecting the addition to the high school:
General construction, Sarubbi Constr. Co.,
Springfield, $50,874; plumbing. J. J. Cotter,
Springfield, $4,990; heating, Holyoke Sup-
ply Co., $8,965; electric work, Gregg &
Thurston, Springfield, $2,653.
New bids desired until 8 p. m.. May 24

by School Com. (J. G. Gray, Chmn.) for
erecting above addition, not including
heating, plumbing and electrical work.

New Haven, Conn. — Contract for
erecting the Abraham Lincoln School on
Shelton Ave. awarded to J. N. Leonard
Co., 902 Chapel St., at $50,950. Next three
lowest bidders: Chas. W. Murdock,
$51,961: Dowling & Bottomley, Bridge-
port. $52,636; Lewis A. Miller, Meriden,
$53,219.

Batavia, N. Y.—Taxpayers have au-
thorized Bd. Educ. to have plans pre-
pared for a new high school.

Beacon, N. Y.—John M. Voss, of Yonk-
ers, reported to have submitted the low-
est bid for erecting the high school, at
$42,440.

Brooklyn, N. Y,—Governor has approved
the bill appropriating $200,000 for en-
larging the L. I. State Hospital.

Gouverneur, N. Y.—Citizens voted in
favor of authorizing the Bd. of Educ. to
erect a grade school on the East Side
site.

Locust Valley, L. I., N. Y.—Taxpayers
of School Dist. No. 4. Town of Oyster
Bay, approved appropriating $25,000 for
an addition to the school.

New York, N. Y.—Following are the
4 lowest bids opened May 13 by Park
Bd. (Cabot Ward, Pres.), (or erecting
(except plumbing and heating) Animal
Hospital in Zoological Park, Bronx Boro.:
Henry H. Vought. 70 E. 45th St., $15,-
300; Benedetto, Clark & Nugent, Inc.,
423 E. 115th St., $15,925; Wm. H. Egan,
147 El 125th St., $15,797; Louis C. Frees
Constr. Co., Inc., 3029 3d Ave., Bronx,
$16,473.

New York, N. Y.—Contract (or erect-
ing storehouses and boat shed on Mill
Rock, at Hell Gate In East River, N. T.,
awarded to Ruggles-Robinson Co., of
New York, at $41,133 (bids opened U. S.
Engr.'s Office, April 26).
Plans filed for the 8-story, fireproof

court house to be erected on Center,
Leonard and Baxter Sts. and City Hall
PI. at a cost of $10,000,000. Morgan J.
O'Brien, Chmn. Court House Com.; Guy
Lowell, Archt., 225 5th Ave.

Potsdam, N, Y.—The Governor has
signed a bill* appropriating $600,000 for re-
building the old portion of the Normal
School.

Rochester, N. Y.—Bids desired by Bd.
Educ. until June 1 (or erecting a 1, 2

and 3-story (irregular) school. Probable
cost, $200,000. Gordon & Madden, Archts.,
Sibley Bldg.; A. Crocker, Engr., Me-
chanics' Institute.

Troy, N. Y.—Plans being prepared by
Lawlor & Haase, 59 Wall St., New York,
(or a dining hall and dormitories to be
erected at 15th Ave., Ave. D and the
Campus o( the Rensselaer Polytechnic
Inst., at a cost of about $50,000.

Atlantic City, N. J.—Reported bids
about to be asked by Bd. Educ. (or erect-
ing 3-story brick, concrete and stone ad-
dition and also (or alterations to school
according to plans by Stout & Riebenack,
Atlantic City; cost $150,000.

Hackensack, N. J.—Plans (or an addi-
tion to Bergen County Jail, fireproof,
brick, limestone and reinforced concrete
and contain 70 cells, are to be prepared
by Haenke & Sherman, 15 Broad St., New
York. Chas. N. Cumberland, (Shmn.
Bldg. Com.

Kearny, N. J.—Bids desired June 2 by
Bd. EMuc. (Geo. Alexander, Pres.) (or
alterations and additions to .School No.
7, Spruce and Hickory Sts., including ma-
sonry, carpentry, heating, ventilating,
etc.; also for similar work at School No.
2. Kearny and Johnson Aves. Clinton P.
Baldwin, Archt., 45 Clinton St., Newark.

Northfield, N. J.—Co. Bd. Freeholders
has awarded contract for erecting tuber-
culosis hospital here to John Mathts &
Sons, of Atlantic City; cost, $40,000.

Toms River, N. J.—Plans prepared by
Jacob C. Delatush, Red Bank, (or an
addition to the court house, costing
$25,000. Address Bd. Freeholders.

Trenton, N. J.—Bids will be received
about June 15 by State House Comn. at
Trenton, (or the erection of the proposed
State Hospital (or Criminal Insane; It

will be 3 stories high, 35 x 200 (t. o( brick
and reinforced concrete and cost $50,000.
Geo. S. Drew. State Archt., Trenton.

VIneland, N. J.—Plans being prepared
by Geo. S. Drew, State Archt., Trenton,
for a stone, brick and concrete dining
rooms and dormitory to be erected here
for the State Hospital for Feeble-Minded:
cost $50,000 and $40,000, respectively. Bids
will be received in about 6 weeks by Dr.
Madeline Hallowell, of Vineland.

Allentown, Pa.—Reported bids desired
June 23 by School Bd. for erecting the
Moser school building in the 14th Ward,
according to plans by Ruhe & Lange, 10
N. 6th St. Cost complete about $100,000.
Plans for the heating, ventilating and

electric work for the above school are to
be prepared by Runyon & Carey, of
Newark.

Erie, Pa.—Bd. Educ. is reported taking
steps to erect a high school In South
Erie, costing $300,000.

Hanover, Pa.—Contract awarded to
Herman Mialander of Wilkesbarre for
erecting the 8-room addition to the Lee
Park High School and alterations to the
present bulldinp for Hanover Township
School Bd., at $58,852. Next three lowest
bidders: E. T. Long & Co., $57,760;
Kehoe & Mowery, $60,128. and F. W.
Eddy, $60,998.

Harrlsburg, Pa. — Plans being prepared
by Zantzinger, Berie & Medary, 15th and
Walnut Sts., Philadelphia, for a 3-story,
brick. 34 x 112 ft. dormitory to be erected
for Harrlsburg Academy.

Lebanon, Pa.—A. A. Ritcher, of Read-
ing, engaged by Bd. School Directors to
prepare plans for the high school which Is
to cost $140,000.

Mahonlngtown, Pa.—Reported bids de-
sired June 8 by Secretary Bd. Educ. (or
erecting the school to cost $70,000.

Pittsburgh, Pa.—Reported bids will be
-asked about June 1 for erecting addition,
brick and terra cotta to the Sisters of
Charity Hospital, according to plans by
Edw. B. Lee, Pittsburgh Bank for Sav-
ings Bldg.: cost $125,000.
Reported bids for erecting the Joint

citv and county building will soon be
asked by the Joint Committee. Jas. L.
Stuart. Engr. in charge, Oliver Bldg.
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APunxautawiwy, Pa. — CoDtrsct (or
*r«ctlns Memorial Training School on N.
Jefferson St. awarded to Jaa. K. Ijoom *
Son. Puiumutawney: plumblnc, Punxau-
tawney Hardware Co., and beatlns. to
Geo. C. Brown.

Yeungwood. Pa.—atlnna Totad $se.OM
bonda to erect a hish aebooL J. B. Har-
maB. of Unkmtown. Archt.

BIda a—Ir cd antU June 1 by School Bd.
• Walter H. Brown. Seer.) for erecUnc a
lO-room brick, atone and terra cotta hlch
schooL John B. Harmon. Archt.. FirstNaa Bank BMc.. Unlontown.

WaaMitoton, O. C—Bids deMred untU
July 13 by Jaa. A. Wetmore. Acttns
:-uper»-. Archt.. Washincton. D. C. for
.-onstruction of the buUdlnK. Interior l>e-
partment OOoea. Waahlnston. D. C. Tbe
buUdlQK te apnrosimately <M.OM aq. ft.,

occopyfns a aite approximately 400 x 400
ft., .-atoilaa and baaement. havlnc face
brick and llmaatone taelns. Contractors
may estimate upon the eonstructton in-
oludlns mechanical equipment (except
cleTaiorsI: ctmatruction. except mechan-
ical eqnitHneni and elevators: mechanical
equipment only (except ele\-atora) or the
elcvatora.

Va.—Bids desired until May
:4 by the School Bd. (C. P. Walford.
CIlL). to furnish material and erect
<;inter Park School. ChamberUyne Ave..
Maury School Annex, 17th St., and
alterationa and addition to Franklin
School. MIdloUilan Turnpike.

Roanoka. Va.—Lowest bid for equlpptna
the new Jail was submitted by Pauly Jail
BMk Co., St. Louis, at t2S.SlS. for work
oonplete.

AGrafton, W. Va.—Contract for erect-
>ng the h^h achool (bids opened May
:.) awarde<r to Roche-Bruner Bids. Co..
I'incinnatl. O.. at tli.tti: heating and
ventilating to Columbus Htc. * Ventilat-
ms Co.. Columbus, at t7,000. W. M.
Watklns. Secy. Bd. Ednc.

*Ft. Pteroe. Fla.—Contract awarded
Majr 4 by County Bd. Public Instructions
at Ft. Pierce for erecting a 2-story brick
school to A. F. Sanders: cost $25,000. F.
H. Trimble, Archt., Fellsmere.

Orlando. Fla.—Carl Jansen. City Clk.,
writes it is not proposed to erect city
han here, as recently reported.

Tampa. Fla.—Bd. Trade. City Council
and Co. Comrs. reported to be consider-
Inc erectlnc combined armor)', city mar-
ket and convention hall costing tTS.OOO.

Alabama.—State Normal School Bd.,
MoMcoaMry, haa awarded contracts as
(oOowa for erecting dormitories at Nor-
mal Schools: To W. H. Nunnelly. of
Jacksonville, for Jacksonville Normal
School: R. V. Le Barre. Birmingham.
Troy School, and W. U Conton. Bes-
semer, for Llvlncston Normal SchooL

Laurel, Mias. — tM.MO Improvement
bonda are to be iasned, to be need as fol-
lows: ttt.OM for school improvements:
>U.MO municipal water works and new
mains tlO,000 for aewer Improvements,
indodlnc storm sewers.

*Knaxvllle, Tann.—Contract for erect-
ing the LawsoD McOhee Library awarded
to Thomas A Turner at $41,000.

Loutsvllls, Ky. — Bids desired by Bd.
Edvc. 18. D. Jones. Bus. DIr.) untU June
4 for eroctlaK • brick and concrete school,
to c«8tliK,«M. Architect J. Earl Henry,
Loolsvltle.

BreokvlNa, O.—Bids desired until June
t by Bd. Eidoc (Q. M. Orau, Clk.). for
fnmtshlDC material and labor (with the
eseepclOB of the excavating and common
ooocretc work) and erecting the Brook

-

vine SdMtol. F. J. Hughes * Co.. ArchU.,
U. B. Annex. Dayton.

Csdsrvills. O.—School bonds amountinc
to STt.OO* have been sold. Address Bd.
Bdoc., CedarvUle Townahip.

Cleveland Heights, O.—School Bd. haa
accepted the plans of Franz C. Warner
and John H. Oraham, Hippodrome Bldg.,
CteTelAOd. for the school to be erected
on Loe and FMrfdx Roada: cost 175,000.

Duvall, O.—Bids desired until May 27 by
Bd. Educ, Harrison Township (Herman
Reld, Clk) for erecting a brick achooL
e. H. Rlckett, Archt, »4 E. 12th St.,
Columbiu.

Ouvslis. O.—Press reports state bids
wi;i t,-. received until May 27 by Archi-
tect K. H. RlcketU. 274 E. 12th Bc, Co-
lumbus, for erecting a centralized school
.-It Duvalls.

Hamilton, O.—BIda desired until June
» by W. W. Crawford, Co. Aud.. for fur-
nishing material and erecting an addition
to the Butler County Tuberculosis Hos-
pital, near City of Hamilton. Oeo. W.
Barkman, Archt., Hamilton.

Marlon, O.—Bids desired until June 3
by Bd. Educ, Pleasant Township, Marlon
(G. E. Waddell, Clk.). to famish ma-
terial and erect a brick and stone school.
Marriott, Allen A HaU. ArchU.. 20 E.
Bread St, Columbus.

New Paris, O.—Reported plans being
prepared by Frank L. Packard, Colum-
bus, for 150,000 school to be erected here.

Rutland, O.—R. Z. Dawson, of Colum-
bus, is reported preparing plans for a
high school to be erected here at a cost
of tso.ooo.

Toledo, O.—Bids desired until June 14

by Bd. Educ. for alterations and additions
to the Chase and Wayne schools. Oeo.
U. .McKesson. DIr. Schools.

Vienna, Q.—Bids desired unlil June 7 by
W. M. Orlffls, Clk. Bd. Educ. to furnish
material and erect a 6-rooin brick and
flreproof centralized school. Kllng &
Zenk, Arvhis., 115 W. Federal St.,

YounjEStown.

Warrensburg, O.—Plans being prepared
b.v Smith. Rea & Lovitt. Kansas City,
.Mo. for construction of Main building,
science hall, etc., for Warrensburg Nor-
mal School and Training BIdg.

Wilmington. O. — Bids desired by
County Comrs. (Harry Gasltell. Co. Aud.)
until June 1 for the purchase of $300,000
bonds, to be used for constructing a
stone court house and Jail, from plans of
Weber. Werner & Adkins, of Cincinnati.
Bids reported desired until May 27 by

E. M. Hadley, Clk. Bd. Educ, for erei-t-

ing a 2-8tory and basement school. Prob-
able cost. $25,000. Weber. Werner & Ad-
kins, Archts., Mercantile Library Bldg.,
Cincinnati.

Woodsfield, O.—Bids desired until June
I by Bd. Educ. (F. W Pollock, Clk) for
$50,000 high school bonds.

Woodstock, O.—Contract awarded to
A. R. Filson & Son, of Bellefontaine. and
Patk. Heatherman. of Urbana, at $27,983
for erecting the school.

Connersvllle, Ind.—Bids desired by Jas-
per L. Kennedy, Co. Aud.. until June 16,

for erectiinc a county Infirmary: the
building will be of 2 stories, brick and
contain 52 rooms with heating plant:
estimated cost $25,000. W. H. Games.
Comr.

Elkhart, Ind.—Contract for erecting
the municipal huilding awarded to Grant
B. Bushnell of KIkhart at $72,514. Plumb-
ing. Dreves liros., Elkhart, $3,306
Lowest bid received for the heating was

from Lige Htg. & Ventilating Co., of
Auburn, at $4,325.

Kendallvllle, Ind.—Reported all bids re-
ceived and opened recently for erecting
the high school have been rejected by
the School Bd. as they exceeded the
amount available.

New Albany, Ind.—Following are four
lowest bids opened May 8 by Superv.
Archt., Washington, D. C, for erecting
an extension to the U. S. Post Office:
Jas. Fred Beggs. Scottsburg, Ind., $66,430;
R. P. Farnsworth & Co., Owensboro, Ky.,
$67,675: Hiram Lloyd Bldg. & Contr. Co.,
St. Louis. Mo., $67,927: Algernon Blair,
Montgomery. Ala., $68,444.

Onward, Ind,—Bids reported desired
until June 4 by A. G. Coblentz, Trustee,
Onward, for erecting 2-8tory and base-
ment Township High and Grade School
at Onward. Probable cost, $40,000.

Portland, Ind.—Laughlln A Hulsken, of
Lima, U., selected to prepare plans for
the $275,000 stone court house.

Ann Arbor, Mich.—Legislature la re-
ported to have appropriated $350,000 for
additions to the Univ. of Michigan Li-
brary.

Brown City, Mich,—Citizens voted $35,-
040 bonds for erecting a school.

Grand Rapids, Mich.—Contract for
erecting 2-story nurses' dormitory for
Soldiers' Home awarded by Bd. Mgrs. to
Strom A Johnson Constr. Co., Grand
Rapids: cost $25,000. Wm. M Clarke,
Metz Bldg.
An armory costing $120,000 Is to be

erected for the battalion, Michigan Natl.
Guard. Mai. E:arl R. Stewart may be
able to give further information.

Marquette, Mich,—John D. Chubb, of
Chicago, 111., reported to be architect for
high iicho<jl which Bd. Educ. contemplates
erecting.

Rock Island, III.—Bids desired by H. B.
Hubbard, Co. Clk., until June 3, for erect-

Council Bluffs, la.—Bids desired until

May 29 by Bd. Directors Independent
School Dlst., to furnish material and erect

an addition to 8th Ave. School, 8th Ave.
and 15th St. F. E. Cox, Archt., Baldwin
Blk.

Manila, la.—Bids reported desired until

June 7 by Secretary School Dlst., to

erect a 3-story. 120x74 ft. school. Prob-
able cost. $45,000. Trunk & Gordon,
Archt., St. Joseph. Mo.

Manly, la.—Bids reported desired until

May 29 by Bd. Educ. (J. F. Schulte,
Pres.) for heating a high school. Sep-
arate bids desired for ventilating, heat-
ing and plumbing. Jeffers & Broaten,
Archts., First NatL Bank Bldg., Mason
City.

Missouri Valley, la.—Bids reported de-

sired until May 28 by Bd. Dirs. Inde-
pendent School Dlst. (J. S. Dewell, Secy.)
for erecting a high school. Probable
cost, $70,000. F. E. Colby, Archt., Sioux
City.

Albert Lea, Minn.—Bids desired until

June 1 by Fred Tavis. Co. Aud., for erect-

ing a county Jail, including general work,
Jail work, heating, plumbing, etc.

Alexandria, Minn.—Bids desired until

Mav 28 by Bd. Educ. Independent School
Dist. No. 2 (H. E. Leach, Chmn.) for

furnishing material and erecting brick
high school. E. F. Bromhall. Archt.,
Alworth Bldg., Duluth.

Carlton, Minn.—Bids desired June 1 by
Bd. Educ. Independent School Dist. No.
2, at Carlton (Jas. McFarland, Secy.), for

erecting a brick and high grade school.
E. F. Broomhall, Archt., 710 Alworth
Bldg., Duluth.

Crosby, Minn.—Plans for brick high
school are to be prepared by E. F.
Broomhall, of Duluth. First unit is to
cost about $100,000; structure complete
about $200,000.

Hayfield, Minn.—Bids reported desired
until May 25 by Bd. Educ. (Geo. P.
Hagen, Secy.) for erecting a 2-story and
basement, 100 x 136 ft., high school for
Independent School Dist. No. 69. C.
Howard Parsons, Archt., Phoenix Bldg.,
Minneapolis.

Proctor, Minn.—Vernon J. Price & Co.,
of Duluth, preparing plans for proposed
high school.

St. Paul, Minn.—City officials reported
to be considering the erection of a mod-
ern school on the site of the Lafayette
School.
Bids desired until June 1 by State Bd.

Control, St. Paul, for erecting a tuber-
culosis sanitarium for counties Beltrami,
Hubbard and Koochiching, including gen-
eral construction, mechanical equipment,
and deep well. Sund & Dunham, Archts.,
514 Essex Hldg., Minneapolis; Rose &
Harris, Engrs., Minneapolis.

Aberdeen, S. D. — Contract was
awarded May 14 for erecting new east
wing and alterations to main building at
Northern Normal and Industrial School,
from plans of J. W. Henry, of Aberdeen,
to S. W. Jonason Co., of Aberdeen, at
$56,945. Next 3 lowest bids; Gray Constr.
Co., Watertown, $61,995; Geo. W. Stiles
Constr. Co., Chicago, $62,586; Wold
Constr. Co., Brookings, $67,954. Irwin D.
Aldrlch, of Bigstone City, Secy. Regents
of Educ.

Billings, Mont.—Plans being prepared
by G. McAllister, Billings, for four brick
schools for School Dist. No. 24, to cost
$50,000.

Rollo, Mo.—Contract awarded May 3
for erecting high school to Chas. Cunliff,
of St. Louis. Mo., at $21,244. E. H.
Roach, Secy. Bd. Educ.

Bryan, Tex.—Following are four lowest
bids opened May 12 by Superv. Archt.,
Washington, D. C, for construction com-
plete of the U. S. Post Office at Bryan:
Limestone, (a) stucco faced, (b) brick
faced: H. D. Brown & Co., San Antonio,
(a) $36,927: (b) $37,808; Geo. A. Shaul,

)ng 3-story brick and reinforced concrete Seneca, Kan., (a) $36,920; (b) $39,420
Jail. 41 xl28 ft., to cost $76,000. Separate
bids wanted on general construction,
plumbing and heating, electric wiring and
steel cell work. Architect, (3yrus D. Mc-
Lane, Robinson Bldg., Rock Island.

Milwaukee. Wis,—Bids reported desired
until May 27 by Bd. School Dirs. (Frank
M. Harbach, Secy.), to erect an addition
to Hopkins St. School.

Milwaukee, Wis.—Contracts awarded
May 6 for erecting municipal hospital as
follows: Concrete masonry and carpen-
try, Hansen Onstr. Co., 2449 ,Sycamore
Ave.. $34,(8$: lathing and plastering
Ernst Jahn, 908 Burleigh St., $7,472; cast
and wrought iron, C. Hennecke Co., 1363
N. Pierce St., $4,036: painting and glaz-
ing, Peter A. Johnson, 326 26th Ave
$2,284; galvanized Iron and tin, Alex g'
Goethal, 818 Winnebago, $2,310; cut stone'
John Wilce, 223 16th St., $1,970.

Racine. Wis.—Bids desired until May
25 bjr_ L. A. Hanache, C\k. School Bd.,

Algernon Blair, Montgomery, Ala., (a)
$35,352; (b) $37,137; T. B. Hubbard, Bryan,
(a) $37,006; Kreipke-Schafer Constr. Co.,
El Ueno, Okla., (a) $37,000.

Corpus ChrlstI, Tex,—Following are
four lowest bids opened May 11 by
Superv. Archt., Washington. D. C, for
constructing U. S. Post Office: (a) light
colored Texas limestone; (b) other than
Texas limestone: P. T. Shields. San An-
tonio, (a) $129,850; M. Yeager & Son
Danville, 111., (a) $129,747; (b) $126,747-
Barnes Bros., Logansport, Ind., (a) $129 -

(100; (b) $119,000; John G. Unkefer & Co
Minerva, O. (b) $125,197; W. D. Lovell
of Minneapolis, Minn., and R. P. Farns-
worth & Co., Owensboro, Ky., bid the
same on (b), $128,000.

Ft. Sam Houston, Tex.—Bids desired
until June 4 by Constructing Q. M. Ft
.Sam Houston, for officer's quarters at' this
post, advertised in Engineering Record.

Enid, Okla.—Plans being pnepareti by
JU.d£l**^"hL?"'- rJJ."- J'.

'<"• .*"^""« ^ "°y Shaw, of Enid for 2 l.rick buildingsgraded schooL Chandler & Parks, to be erected at Oki«h„n,o t„;V ,„^
Archts., Racine.

Tomah, Wis.—Bids desired until June
3 by Calo Sells. Comr. Indian Affairs
Dept. Interior, Washington, D. C for
erecting a briok employees' quarters
Tomah Indian School,

Newport, Wash.—Co. Comrs. will soon
ask bids for erecting a court house cost-
ing $27,000.

Grants Pass, Ore.—E. J. Coburn, Co.
Clk., writes all bids opened May 5 for
erecting courthouse have been rejected,
and the County Comrs. will in the fall

ask for an additional appropriation. Fol-
lowing are lowest bids received: General
construction, John Almeter, $62,253; heat-
ing and plumbing, Theo. M. Barr, $4,488
anfl $3,100 respectively.

Alameda, Cal.—R. C. Bosshard, City
Clk,. writes citizens voted May 11 to issue
lionds for schools.

Berkeley, Cal.—City Council has adopted
plans for a school to be erected at Rose
St. and Shattuck Ave,, at a cost of $40,000.

LaJolla, Cal.—Miss Ellen Scripps has
donated $50,000 with which to erect a dor-
mitory at the school for girls here. Ad-
dress Commission of the Bishop's Schools.
La Jolla,

Los Angeles, Cal.—Bids desired by Wm.
A. Sheldon, Secy. Bd. Educ, for erecting
following schools;

Until .May 27. school at 839 W. 42d St.,
and school at Fern PI. (Rose Hill site).
Until May 29, Clifford St. School, 2147

Clifford .St.

Puente, Cal.—Contract for erecting the
buildings for the Union High School
awarded to Weddle & Harrington, of Los
Angeles; heating and vacuum cleaning,
to Hoagland & Larkin. Los Angeles, and
plumbing, H. P. Gerckens. of Puente;
cost about $50,000.

San Francisco, Cal.—Bd. Wks. requested
Bd. Superv. to order construction of
Juvenile Detention Home on Otis St., cost
$150,000; L. C. Mulligardt. Chronicle Bldg.,
Archt.; 2 fire department buildings. Ward
& Blohme, Alaska Commercial Bldg.,
Archts,, one on Powell St,, cost $41,000,
and the other on Post St., cost $30,000.

San Fernando, Cal.—Contracts for
erecting the 3 buildings at the San Fer-
nando High School awarded as follows:
2-story auditorium and 1 -story mechan-
ics' arts building awarded to John
Mulder, of Los Angeles, and 2-story
science hall to Geo. C. Condon, of Los
.\ngeles. The cost of the three buildings
will be about $100,000. John C. Austin,
Archt., Los Angeles.

Salt Lake City, Utah.—Following are
four lowest bids opened May 8 by Bd.
Educ. for erecting the elementary grade
school on 13 E. and 7th sts.: J. F. & H.
E. Schraven, Salt Lake City, $61,636.
(awarded contract); Rudine & Co., $62,950;
West & Thornton. $64,749; Jas. Stewart
& Co., $65,710. L. P. Judd, Clk., Bd.

Whitby, Ont.—Bids reported desiredj
June 1 by W. Grayson Brown. Archt., 204
Clyde Blk., Hamilton, for erecting a
school; also for an addition to the high,
school.

PRIVATE BUILDINGS.
Items Arranged Geographically

Portland, Me.—F. W. Cunningham &
Sons Co. will erect an apartment house-
on Carroll St. to cost $30,000. John How-
ard Stevens, of Portland, Archt.

Rutland, Vt,—Plans being prepared for
a 4-story brick fireproof lodge building
which the Eagles propose erecting oni

Wales St.

Springfield, Mass.—Edw. Radding has;
contract for erecting 1-story garage on.
Columbia Terrace for Stoddard Motor-
car Co.; cost $32,000. B. E. Gechler,.
.^rcht.
Plans prepared by F. M. Knowlton for

a 4-story apartment house to be erected,
for H. F, Holcomb.

Providence, R. I.—Plans completed by
Jackson, Robertson & Adams, Turk's^
Head Bldg., for a brick church. 48 x 125
ft., to be erected on Hayes St. for the
Swedish Lutheran Church.
Plans being prepared by Walter F.

Fountaine, Woonsocket. for a brick and!
stone church to be erected on Dexter St.

for St, Charles R. C. Church. Rev. Ray--
mond Plasmaus. Rector.

Buffalo, N, Y.—Esenwein & Johnson,
775 Ellicott So., are reported architects-
for the Labor Temple which it is planned
erecting in this city by the organized'
laboring men affiliated with the Central-
Trade Council.
Keported International Ry. Co. (H. C.

Young. Supt. Bldg. & Bridges. 857 Main
St.) plans erecting a 10-story business-
and office building on Pearl and Niagara,
Sts.

Long Beach, L. I., N. Y.—Plans com-
pleted by Kirby & Petit, 103 Park Ave..
.N'ew York, for a 7-stor.v addition to be
erected to the Hotel Trouville, Board-
walk, at a cost of $100,000.

Long Island City, L. I., N. Y.—Plans-
lielng prepared bv Franklin Hawley
Kajies, 154 Nassau St.. New York, for two
5-story reinforced concrete loft buildings
to be erected on Webster Ave, for Mrs.
Annie S. Annable, of Bay Head, N. J.

/<««/ -maTlttd thus givt tKe nanut ef parties awariei c»*trmns

to be erected at Oklahoma Inst, for
Feeble Minded in east part of city cost
$26,000 each. Dr. Kendall Sunt MIddletown, N. Y.—Preliminary plans-

_._,,„ being prepared by 1). H. Ganfield, Argus
,/^\- Sill. Okla.—Bids desired until June Bldg. for a 5-storv bank and office bulld-
15 by Constnicting Q. M., Ft. Sill, for ing to be erected at North and King Sts.

for the Merchants Natl. Bank; cost abouti
$100,000.

erecting buildings at this post, advertised
In Engineering Record
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New York, N. Y.—The Society for the
Relief of the Destitute Blind, Amsterdam
Ave. and 104th St., has had plans pre-
pared for new buildings, which are to be
erected at Grand Boule. and Concourse,
193d St. and Creston Ave.
Plans filed for the following buildings:

12-story fireproof apartment house at 676

Riverside Drive, Paterno & Son Contr.
Co., 128 Convent Ave. owners, Adolph E.
Nast, Archt., 646 5th Ave. ; 5-story brick
tenement at Bway. and EUwood St. For
Haven Constr. Co., cost $75,000, Benj. W.
Leitan, Archt., 20 W. 31st St.; 5-story
brick tenement at Vermilyea Ave. and
Hawthorne St., for Becker Realty Co..

cost $40,000, Sass & Springsteen. Archts.,
32 Union Sq.: two 5-story brick tene-
ments at 642 and two 5-story brick tene-
ments at 630 W. 172d St. for Raymond
Constr. Co., cost $350,000, Sommerfeld &
Steckler, Archts., 31 Union Sq.; 5-story
fireproof club house at 106 W. 48th St.

for Friars Club, cost $130,000. Harry
Allan Jacobs, Archt., 320 5th Ave.: 2-

story brick synagogue at Stebblns Ave.
and 103d St. for Sinai Congregation of

the Bronx, post $75,000, Sommerfeld &
Steckler, Archts., 31 Union Sq. ;

6-story
brick tenement on Bryant Ave. and 165th
St. for Reich Bldg. Co., cost $65,000, Wm.
Koppe. Archt., 830 Westchester Ave.; 6-

story brick tenement at Walker Ave. and
Montgomery St. for Luigi Astorlno, cost

$50,000. Henry Nordheim. Archt.. 1087

Tremont Ave.; two 5-story brick tene-
ments at Southern Boule. and Jennings
St. for Soward Bldg. Co.. cost $100,000.

Harrv T. Howell. Archt.. 3d Ave. and
149th" St. • two 5-story brick tenements at

184th St. and Grand Concourse for Wick-
low Bldg. Co.. cost $100,000. Kreymborg
Architectural Co.. Archts.. 1029 E. 163d
St.: two 5-story brick tenements at
Brlggs Ave and 197th St. for J. H. M.
Constr. Co.. cost $90,000. Goldner & Gold-
berg. Archts.. 391 E. 149th St.; 5-story
brick tenement at Fulton Ave. and 167th
St. for Esther Realty Co.. cost $70,000,

Goldner & Goldberg, Archts., 391 E. 149th
St.; two 5-story brick tenements at Sher-
man Ave. and 163d St. for Edw. J. Byrne
Constr. Co., cost $70,000. Edw. J. Byrne,
Archt. and Pres.. 148th St. and Willis
Ave.
Contract for alterations and additions

to the St. CyrlUus and Methodlum Cath-
olic Church at 552 W. 60th St. awarded
to Clark & Appelman, 419 E. 16th St.

Fredk. J. Schwartz, Archt.
Contract awarded to Underpinning &

Foundation Co.. 290 Bway.. for founda-
tion work at 302 5th Ave. to consist of

Standard Hercules steel piles. Geo. &
Edw. Blum. Archts., 505 5th Ave.
Contracts awarded to Raymond Con-

Crete Pile Co., 140 Cedar St.. for follow-
ing work:
Placing concrete piles in foundation for

Church of St. Gregory. Brooklyn. Frank
J. Helmle. Archt.. Brooklyn.
Concrete piles In foundations for new

Syria Temple. Pittsburgh. Pa. Huehl.
Schmid & Holes. Archts. ; Golden & Crick,
General Contractors. Pittsburgh.
Concrete piles in foundation for new re-

inforced concrete warehouse for P. H.
Butler Go. at 17th and Pike Sts., Pitts-
burgh. Hunter Davis Co.. Archts. &
Engrs.

Niagara Falls, N. Y.—C. H. Phelps.
Gluck Bldg.. Is architect for the Epiph-
any Church to be erected on Main and
Lockport Sts.; cost $30,000.

Rochester, N. Y.—R. T. Ford, Roches-
ter, it is reported, will erect a fireproof,
steel, brick, stone and concrete men's
hotel at Elm and Chestnut Sts.. costing
$250,000.

Syracuse, N. Y.—Gaggln & Gaggln,
University Bldg., are architects for the 5-
story 60x165 ft. Masonic Temple which is

to be erected here on Montgomery St.,
brick, stone and steel construction and
costing $200,000. Masonic Temple Assoc.
Inc. (W. F. Conough, Pres., 601 Kirk
Bldg.). owners.

Newark, N. J.—Plans completed by
Nathan Welltofl", 222 Washington St.. for
a 4-story brick and limestone apartment
house to be erected at 640 High St. by
Modern Home Constr. Co. Cost, $55,000.

Harrisburg, Pa.—Contract for erecting
John Y. Boyd Memorial Building in con-
nection with the Pine St. FVesbyterian
Church, awarded to Titzel Constr. Co.. of
Lancaster; cost $25,000.

Hazleton, Pa.—Plans about completed
by Geo. Sohroeder. Markle Bldg.. for 1-
Btory brick and stone synagogue to be
erected at a cost of $35,000.

Mt. Carmel, Pa.—Reported bids desired
May 24 by Directors Union Natl. Bank
for remodeling the old Commercial Hotel,
3d and Oak Sts.. making it a 4-story
building, according to plans by W. H.
Lee, Shamokln. Pa.

Narberth, Pa.—Plans being prepared by
And. C. Borzner and M. Maximilian
Jahnke. of Philadelphia, for a $50,000
apartment house, which John T. Caldwell
Intends erecting here.

Philadelphia, Pa.—Plans being prepared
by Edgar V. Seeler. Real Estate Trust
Bldg.. for a 9-story brick, terra cotta and
steel addition to office building at Juniper
and Filbert Sts., for the "Evening Bul-
letin."
Contract reported awarded to Turner

Concrete Steel Co., 1713 Sansom St.. for
erecting an S-story reinforced concrete
steel and brick 80 x 100 ft. loft building at
11th and Brandywine Sts. for Edw. J.

Schocttle Co. Day & Klauder, Archts.,
Philadelphia.
Contract awarded to Metzger &

Fisher, Philadelphia, for erecting a 6-story
reinforced concrete store and loft build-
ing at 210 S. 13th St., for J. K. Davison's
Sons. C. E. Scherraerhorn, Archt., 430
Walnut St.
Revised plans being prepared by Horace

B. Peterson. 34 S. 17th St.. Philadelphia,
for 5-story brick and concrete 46 x 76 ft.

storage building, to be erected at 38th
and Powelton Ave., for Powelton Storage
Co.

Pittsburgh, Pa.—Plans being prepared
by O. M. Topp. Jenkins Arcade, for an 8-
room school for St. Lawrence R. C. Church
to be erected at Penn and Atlantic Aves.
at a cost of $40,000.
Plans .being prepared by John T. Comes,

1005 5th Ave., for a church to be erected
in Mission St.. south side, for St. Josa-
phat Congregation. Cost $10,000.
Plans being prepared by Vrydaugh &

Wolfe. 347 5th Ave., for a residence and
garage to be erected in Morewood Heights
for Mrs. Thos. McConnell, Jr.. at a cost
of $30,000.
Contract for erecting 10-story. 46 x 73-

ft. store and office building at 4th Ave.
and Ross St. for Jones & Laughlin Steel
Co. awarded to Geo. Hogg Co., Keystone
Bldg.
Contract awarded to A. Richmond &

Sons. 541 Wood St.. for erecting a brick
and hollow tile residence on Morewood
Heights for F. I. Merrick. 1007 Empire
Bldg.; cost $40,000.
Contract awarded to Jos. Bergman &

Son. 2601 Wylie Ave., for erecting a
church and parsonage on Bryn Mawr Rd.,
Herron Hill, for Schenley Heights Meth-
odist Church; cost $50,000.
Plans completed by D. A. Crone. Oliver

Bldg.. for a 2-story fireproof building to
be erected for the Iron City Laundry Co.
at Rose and Dinwiddle Sts.. to cost
$25,000.
Reported bids will soon be asked by H.

E. Kennedy. Archt.. Home Trust Bldg.,
for erecting the Liberty Theater, on Penn
Ave., for Nicola Land Co.: also for a
movie theater to be erected on Mount
Washington for Henry Polk.
Tentative plans under consideration for

the enlarging of the Columbus Club, 6th
and Bellefleld Aves.

Baltimore, Md.—Plans are to be pre-
pared by Geo. R. Callis. Jr.. .55 Knicker-
bocker Bldg., for twin apartment houses
to be erected by the Chauncey Apart-
ments Co.. at Chauncey Ave., near Lin-
den St.. of brick and stone, costing
$75,000.

Wilmington, Del.—Plans being prepared
by John J. Kennedy, Ford Bldg.. for
alterations to 1-story brick and stone
club house for Knights of Columbus.
Cost. $30,000.
Topkls Bros., Wilmington. propose

erecting at 5th and Market Sts. a 6-story
theatre and office building. Hoffman Co.,
Philadelphia. Pa.. Archts.

Washington, D. C.—Reported bids de-
sired May 29 by Chas. Bolton & Sons.
Archts.. Witherspoon Bldg., Philadel-
phia, Pa., for erecting a 1-story and
basement brick and terra cotta and re-
inforced concrete church for St. Andrews
Episcopal Church.

Morgantown, W. Va.—Contract for
erecting the Masonic Temple for Union
Lodge No. 4, A. F. & A., awarded to Jas.
A. Johnson. Unlontown, at $23,514.

Papkersburg, W. Va.—Reported plans
prepared for a 3-story brick and stone
building which Walker & Hlteshew pro-
pose erecting on Main St.

Charleston, S. C—Reported bids de-
sired June 1 for erecting the 12-story 250-
room hotel on Hasell and Meeting Sts..
according to plans prepared by W. Albert
Swasey. 47 W. 34th St.. New Tork.

Memphis. Tenn.—Plans being prepared
by Hubert F. McGe?, 1304 Tenn. Trust
Bldg.. for a 1-story building to replace
the Lockwood Garage, to cost $35,000.
Plans prepared for a $30,000 building,

stores and flat to be erected by Geo.
Forrest at Monroe Ave. and Lauderdale
St.

Cincinnati, O.—Plans being prepared
by Harry Hake. Cincinnati, for a 5-story
business building which Ray K. Barlow
& Co. propose erecting at 5th and Syca-
more Sts.

Columbus, O.—Revised tentative plans
being prepared by Frank L. Packard of
Columbus for an 8 or 10-story traction
terminal which it is p-oposed erecting on
Front, Rich and Town Sts.; cost reported
at $1,000,000.

Warren, O.—Contract for erecting
First Methodist Church awarded by Bldg.
Com. to Warren General Constr. Co..
Warren, at $43,000.

Coldwater, Mich.—Harvey Truax. prop,
of the Arlington Hotel, Intends erecting a
4-story hotel on S. Monroe St.. to be
brick and limestone and fireproof. A. H.
Rllwood & Son. of Elkhart. Ind., Archts.

Rochester, Mich.—Red Run Golf Club
members propose erecting a 2-story build-
ing costing $50,000.

Chicago, III.—Reported construction is

to begin within a month on the 19-story
$1,000,000 Y. M. C. A. hotel at 818 So.
Wabash Ave. R. C. Berlin. 19 S. La
Salle St.. Chicago. Archt., and Jas. Gam-
ble Rogers, 470 4th Ave., New York, N.
Y.. Consulting Archt.

Madison, Wis.—Union Transfer & Stor-
age Co.. E. Wilson St., Intends erecting
a 7-story fireproof reinforced concrete
building.

Milwaukee, Wis,—Permit issued for 4
additional stories to be added to the
building of the .lohnson Soap Co. on Cly-
bourn and 5th Sts. of reinforced concrete
and cost $60,000.
Milwaukee Bldg. & Traction Co. Inc.,

win erect an apartment house on 21st
St. and Grand Ave. Cost $140,000. Mar-
tin Minard and Herbert TuUgren, In-
corporators.

Tipton, la.—The I. O. O. F. are prepar-
ing plans for an opera house at Tipton.

Arlington, Minn.—Bids desired May 25
by Paul Roehler, Pres. for erecting a
brick church near residence of Rev. M.
F. Abraham, R. R. No. 1. Arlington.
Albert Schippel, Archt., Mankato.

Minneapolis, Minn.—Abe Frankel and
C. C. Taft. of Des Moines, la., propose
erecting at 622 Hennepin Ave. a moving
picture theatre, costing $50,000.

WIndom, Minn.—Contract awarded to
Nelsen Constr. Co. for erecting a bank
building for the First Natl. Bank; cost
$50,000.

Manhattan, Kan.—All bids opened May
10 by H. B, Winter, Archt.. Manhattan,
to erect an edifice. 82 x 100 ft., for the
Presbyterian Church have been rejected,
and new bids will be receive*.

St. Louis, Mo.—Plans prepared for a
1-story steel and concrete dairy plant for
the Steinlage Sanitary Milk Co. on Floris-
sant Ave. at a cost of $50,000.

Oklahoma City, Okla.—Plans being pre-
pared for a vaudeville theatre costing $50,-
000. which It is proposed erecting at 23
N. Robinson Ave. Kauftman Investment
Co. is interested.

Seattle, Wash.—Contract for erecting
the Coliseum Theatre at 5th Ave. and
Pike St.. 9-story steel frame and rein-
forced concrete and terra cotta, has been
awarded to Pearson Constr. Co., N. Y.
Bik., at $141,400 (180 days). Next three
lowest bids: Brandt Constr. Co.. 2327
5th Ave.. $141,377 (250 days); Sound
Constr. Co., Lowman Bldg., $143,000 (220
days); Hendrlckson Constr. Co.. New
York BIk.. $143,150 (210 days).
Lee H. Wakefield. Pres. Apex Fish Co..

Anacortes. will erect an apartment house
at 5th Ave. and Lenora St. to cost $60,000.

Portland, Ore.—Samaritan Lodge I. O.
O. F. has secured site at 10th and Sal-
mon Sts. on which It is reported an 8-
story lodge and business building is to be
erected.
Reported contract for furnishing steel

needed in the Coliseum Theater has been
awarded to Northwest Steel Co., Port-
land, at $25,000.
Plans completed, according to reports,

by Whitehouse & Fouilhoux, Wilcox
Bldg., for a 3-story and basement 100 x
200 ft. reinforced concrete and mill con-
structed warehouse, to be erected on the
East Side for Settlers Box Co.; cost
$50,000.

Pomona, Gal.—Contract for erecting
brick hotel costing $65,000 at 3d St. and
Garey Ave. has been awarded to Milwau-
kee Bldg. Co.. Los Angeles. Walter M.
Avis, Owner.

Sacramento, Cal.—E. C. Hemmings.
1005 K St.. is architect for the 4-story of-
fice and store building which the Car-
michael Realty Co. will erect on 8th and J
Sts. of brick and steel; cost $60,000.

NEW INDUSTRIAL PLANTS.
See also "Private Buildings."

Items Arranged Geographically

Portland, Me.—The Maine Cold Storage
& Warehouse Co. intends erecting an
8-story. 90 x 200 ft. concrete cold storage
plant on Union Wharf.

Howard, R. I.—Bids reported desired
until May 27 by State Bd. Control and
Supply. Providence, for a cold-storage
plant, elevator machinery and equip-
ment for the general storehouse and
bakery at Howard. The Richd. D. Kim-
ball Co.. Engrs., 6 Beacon St., Boston.
Mass.

Beacon, N. Y.—Plans being prepared
for a grain elevator. 50 x 250 ft., to be
erected on Main St. for Thos. J. Cun-
ningham. 15 E. Main St.

Beacon. N. Y.—Bids desired June 2 by
John B. Riley. Supt. Prisons. Caoitol. Al-
bany, for refrigeration equipment for
storehouse at Matteawan State Hosi*tal,
Beacon, advertised in Engineering Rec-
ord. Lewis F. Pilcher. State Archt.. Al-
bany.

Buffalo, N. Y. — Buffalo Corrugated
Container Co.. 25 Imson .St.. Intends en-
larging their factory.
Plans completed for a 2-story. 85 x 100-

ft. factory to be erected at Main St. and
Lafayette Ave. for the Poison Mfg. Co..
27 Chenango St.; cost $35,000.

Gloversvllle, N. Y.—Reported bids de-
sired by Hyde & Wood, North Main St.,
for erecting a 65 x 62-ft. and 29 x 31-ft.
"L" shaped addition. 3 stories, to their
leather manufacturing plant.

Phoenix, N. Y.—Contract awarded to
Fredk. W. Woodcock. Fulton, for erect-

ing a 2-story and basement addition, 48 z
62 ft., to the plant of the Phoenix Toilet
Paper Co. Steel contract awarded to
Syracuse Eng. Co. N. H. La Vante. First
Natl. Bank Bldg., Syracuse, Archt.

Camden, N. J.—W. U. Jury, Shamokln,
has about completed plans for 2 plants
to be erected by Wm. F. Tauble. Inc.,
Riverside. N. J., each to be 3-story brick,
one in Camden, 50 x 120 ft. and the other
in Trenton. 60 x 150 ft.

Harrison, N. J.—Crucible Steel Co.,
of America, Pittsburgh, Pa., It is report-
ed, intends enlarging plant in Harrison.
New buildings to include three machine
shops, costing $58,000 ea. ; gun shop, $84,-
600; forge shop. $74,800; power house,
$33,600, and substation. $11,070. Work
has been started on the foundations.
Robt. Illingworth, Supt.
Contract awarded to Raymond Con-

crete Pile Co.. 140 Cedar St.. New York,
N. Y.. for design and construction of the
foundations, tunnels, etc.. for the ordi-
nance dept. buildings at the Atha Plant,
Harrison, of the Crucible Steel Co. of
America.

Ardmore, Pa.—Reported bids being re-
ceived for erecting a 3-story brick and
concrete addition to the factory of the
Autocar Co. Stearns & Castor. Archts.,
Stephen Girard Bldg.. Philadelphia.

Harrisburg, Pa.—Contract awarded to
F. A. Havens & Co.. 845 N. 19th St.,
Philadelphia, for erecting a 1 and 2 story
brick, concrete and steel office building,
foundry, pattern shop and shed for W.
O. Hickok Mfg. Co.; cost $200,000. Day
& Zimmerman. Archts., and Engrs.,
Philadelphia.

Philadelphia, Pa.—Contract awarded
by Peuckert & Wunder. Engrs. & Archts..
310 Chestnut St.. to Barclay White & Co.,
1530 Chestnut St., for alterations and ad-
ditions to the plant of the Publicker-Ward
Distilling Co.. Water St. and Snyder Ave.
Buildings to be 1. 2 and 4-story brick,
steel and concrete, and cost with equip-
ment about $35,000.

Reedsvllle, Pa.—Hugo Gottschalk, of
Reedsville, is reported interested in com-
pany which plans erecting a plant for
manufacture of automatic brick ovena
patented by Mr. Gottschalk. Plant will
probably be erected here,

HIghlandtown, Md.—Reported plans be-
ing prepared by Geo. R. Callis, Jr., Knick-
erbocker Bldg.. Baltimore, for improve-
ments to the plant of the Sabarese Maca-
roni Co. at Baltimore and 9th Sts.. to cost
$50,000. and which will include an addi-
tional story to the plant.

J. E. Aldred, Chmn.. and Chas. B. F.
Clark. Pres. Pennsylvania Water & Pow-
er Co.. U. S. Fidelity Bldg., Baltimore.
have organized the Shawinigan Electro
Products Co.. and will erect a plant at
HIghlandtown for the purpose of manu-
facturing ferrosillcon and calcium carbide.

Canton, O.—The Zahner Metal Sash &
Door Co. (J. P. Sidney Morgan. Secy.)
intends erecting an addition, including a
shop and also an office building.

Dayton, O.—Contract for erecting
building at the Delco Plant awarded to
A. Butler & Sons Co.. of Toledo.

Mansfield, O.—Mansfield Tire & Rubber
Co. (Jesse E. LaDow. Secy.) Intends
erecting a 4-story addition to the plant.

Port Huron, Mich.—Reported Grand
Trunk R.R. Co. (S. R. Sattord, Ch. Engr..
Montreal. Que.) Intends erecting car shops
here to be 96 x 700 ft.

Bettendorf, la.—H. L. Zimmerman, of
the Zimmerman Steel Co., of Lone Tree
writes contracts for constructing plant
at Bettendorf have been awarded as fol-
lows: Structural steel. Morava Constr
Co.. Chicago, ni.; steel sash. David Lup-
ton Sons Co.. Chicago, 111.; roofing. Fed-
eral Cement Tile Co.. Chicago. 111.; brick
and concrete, McCarthy Improvement
Co.. Davenport. la.; total cost of build-
ings $66,000 and equipment $25,000 extra.
All contracted for. Plant to be In opera-
tion in July.

Spokane, Wash.—American Wood Prod-
ucts Co. (H B. Spear. Secy.). Spokane,
will establish a plant for manufacture of
automobile using steam turbine power.
Initial cost $20,000. Company also Intends
erecting a plant for reduction of wood
products from stumpage, having a ca-
pacity of 10 cords per day.

Montreal, Que.—Bids reported desired
until June 7 by Harbor Comrs. (P W
Cowle. Ch. Engr.) for erecting west ex-
tension to Grain Elevator No. 1. Harbor
of Montreal.

MISCELLANEOUS.
See 3ho "Hydraulic Construction and River

Improvements."
Items Arranged Geographically

Locomotive Crane — Boston, Mass.
Bids desired until June 12 at Bureau
Yards and Docks. Navy Dept.. Washing-
ton. D. C. (H. R. Stanford. Ch.). for
Spec. 2162. for a locomotive crane forNavy Yard. Boston.

Park Improvement, Etc.—Boston. Mass.—Mayor Curley is said to favor a $100,000
loan order for improvements on Rbnan
Park. Dorchester, and a $150,000 loan
order for ^ completion of Ward 19 play-
ground, near Mission (Dhurch. Roxbury

•kUtms mmrlted thus give the n»mtt of paeiits mMri*S ctmlraOt,
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WATERWORKS.
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May 2«.

May n.
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May n.
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May 11.
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Pa May »
Adv. May I. t.

Water Wka. Plant. Ona-
low, U May I

Atlantic HIsManda. N. J. May II

Adv. May IS. 22.

Pnnpa. etc Oamett.
Kan. May 22
Pomp. Toronto. Ont May 22
Adv. May 22

lmprovcm*nla. Albion.
N. T »«ay I

Adv. May » „
Pipe, etc.. Buffalo. N. T. May 22
Machinery (or Water
Works. Sew Smyrna.
Pla. May 22

Well, Aurora, in Mar IJ
Extension. Prwlerlck, Md. May U
Adv. May l-i ^ ^
C 1. Pipe and Oat*
ValvM. Chlcaito. ni May 22
Svstem at Cemetery,
Crow Agency, Mont. May li

Adv May 15. 22.

Iiimpintr I'nit. Peterbor-
ough. Ont May M
System. Madrid. N. T.... May 22

Tank and Tower. Creww.
la May It

Filter Plant. Ridgway,
Pa M»y 1»

Adv. May IS. 22.

Saeli^nK.

Cloae. Record.
Jun. 1. Water Wks.. Wallace-

bunt. Ont May 22

1, Pump. Station, etc.. Har-
risoh. .N-. J May 22

S. Reservoir. Ipswich. S. D. May 22

J. Improv. System, Caruth-
ersvllle. Mo May 15

Adv. May IS.

!. Contract ». NepauK Res-
ervolr. HarKord, Conn.. May 15

Adv. May 15. 22.

Improvements to Water
WVa. Plant City, Fla..May S

Adv. May 8 to 22.

Water Works, Splllville,

la. May 22

__ Pipe. Oelweln, U May 22

Jun. 14. Intake Pipe, etc., Keno-
sha. Wis May 22

Adv. May 22.

Jun.

Jun.
Jun.

Jun.

Jun. 5.

Jun.

Jun.

SEWERAGE AND SEWAGE
DISPOSAL,

May 14. Bbensburs, Pa. May I

Adv. May 8.

May U. Greenwich, Conn May 8
Adv. May 8.

May 14. Avon. N. T May 16
Adv. May 15.

May 25. Wilkes-Barre, Pa Apr. 17
Adv. Apr. 17. May 1, 15.

May It. Baston. Md May 1

Adv. May 1, It.

May U. Rlttman, O May t

(2 Prop.) Adv, May 8
to 22.

May 25. Tripoli, U May 15
May 2«. Brooklyn, N. T May 15
May 17. Cleveland. O May 22
May 27. Green Bay, Wis May 22
May 27. Wauaau. Wis May 22
May 28. Bexley. O May 22
Jun. I. Wallaceburg, Ont. May 22
Jun. 1. New York. N. Y May 22
Jun. 1. West Allis. Wis May 22
Jun. 1. Oswego, N. Y May 22

Adv. May 22.

lun. 2. CaruthersvUle, Mo May IS
Adv. May 16.

Jun. 4. Cleburne, Tex May 22
Jun. 7. Downlngton, Pa May 15

Adv. May 15, 22.
Jun. 8. Beaver Fallii. Pa May 22

Adv. May 22.

Jun. 9. Struthers, O May 8
Jun. 9. Maplewood, Mo May 22

BRIDGES,
Indiana, Pa May 15
Henderson, Ky May IS
New Orleans. La May 22
Marlinton, W. Va May 22
Christlansburg. Va May 22
Yourigstown, O May 22
Butte, Neb May 22
Baltimore, Md May 22
Indiana, Pa. May 22
Readinir, Pa May 22
West Union. la May 22
Canton, N. Y May IS
canton, O May 15
Bastmanvllle, Mich May 15
Grand Haven, Mich May 22
New Martinsville, W. Va. May 22
BelllnKham, Wash May 22
Walklll. N. Y May 22
DePere. Wis May 22
Tumwater. Waah May IS
Lake Charles. 1m May 15
Adv. May 15. 22.

Cincinnati. O May 15
Chicago, III May 22
Adv. May 22.
Qeorgetown, Del. May 22
Waterbury. Conn May 22
Jersey City, N. J May 22
Columbus, O May 1

5

Greensburg, Pa May 22
Harrisburg. Pa May 22
Louisiana May 15
Zanesvllle. O May 22
St. Jo.. Tex May 22
Louisiana May 22
Montezuma. la May 22
Stockton. Cal May 22
Seattle, Wash May 22New Gretna. N. J May 22
Adv. May 22. (2 Prop.)
Hamilton, O May 22
Ashland. O May 22
Rome, Ga May 22

PAVING AND ROADS.
May 2S. Tuscaloosa. Ala May 8
May 26. Melmore, O May 15
May 26. Rldgefleld Park. N. J.,.. May IS

Adv. May 15, 22.
May 26. Seattle, Wash May 15May 2S. Palnesvllle. O May ISMay ». Sanu Ana, Cal May IB
JJ*r K. New York. N. T May 22May 25. Wooster. O May 22May 26. Columbia, Tenn May 22
K"' S- loomnitown. O May 22May 25. Toronto. Ont Mav 22May 26. Aurora ni. May 22

Adv. May 22.
May 2<. Illinois MavisMay 2«. nilnolH Wiv r>May 2< r>«laware. O "^ Mav 22May U. P.hodp Island ' Mav 22May 27. .lersey City. N. J.. May 22May 27. r.ronto W'ls. . . mIv 22May 27. Freehold, N. J.. Mav 22May 27. TowRon. Md Mav wMay 27. r.ayton, Waah. ...'.'.'.' " May 2'May 28. Hackensack. N. J . . .

.

Mav l"May 28. Moundsville, W Va.... ' May IBMay 28. Mt. Gllead, O mII 15May 28. Akron. O. m?v IIMay 28. Wilmington. Del
' ' '

' Mav 22May 29. Kali City. Neh.,. '
jfei ,5May 29. Castle llock. Wwh.. ... ; M?? ;2

itTttmt marked ikau />k,.

May 2S.

May 25.

May 25.

May 25.
May 25.

May 25.

May 25.

May 2«.

May 26.
May 27.
May 17.
May 28.

May 28.
May 28.
May 28.

May 28.

May 2*.
May 2*.

May 29.
May 31.

Jun. 1.

Jun. 1.

Jun. 1.

Jun. 1.

Jun. I.

Jun 2.

Jun. 4.

Jun. 4.

Jun. 4.

Jun. 7
Jun. 7.

Jun. 7,

Jun. 7.

Jun. 7.

Jun. 8.

Jun. 8.

Jun. 9.

Jun. ».

Jun. 14.

Jun. 18.

Bids.
Close.
May 31
May 31

May 31

May 31
Jun.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun,
Jun.

Jun.
Jun.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun. n.
Jun. 14.

Jun. 21.

Jun. 21.

Jun. 26.

See Eng.
Record.

Selma, Ala May »

ClarksviUe, Tex May 16

Adv. May IB, 22.

Lake City, Fla May 22

Montesano, Wash May ij

Albany. N. Y May IB

Adv. May IB, 22.

Washington May 15

Brainerd. Minn May 15

CaU(ornia May IB

Seattle. Wash May 22

Newport, Wash May 22

Tacoma, Wash May 22

Savannah, O May 22

Berlin Heights. O May 22

Columbus. O May 22

Connecticut May 22

Lake Charles, La May 22

New London, Wis May 22

New York, N. Y May 22

Los Angeles, Cal .May 22

Macon, Ga May 22

Bryan. Tex May 22

Port Townsend, Wash... May 22

Grlnneil, la Apr. 17

Montclair. N. J May 22

Adv. May 22. . ,,
Columbus. O May IB

Albany, N. Y May 22

Adv. May 22.

SteubenvUle. O May 22

Ellensbiu^, Wash May 8
Hazlehurst, Miss May 1

Arlington, O May IB

Washington May 22

Tavares, Fla May 22

Mt. Vernon, Wash May IB

Stevenson, Wash May 22

Noblesville. Ind May 22

Struthers. O May 8

Cincinnati. O May 22
Seattle, Wash May 22
Baton Rouge, La May 22
Brainerd. Minn May 22
Columbus. O May 22

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS,

May 24. Dike. Kansas City, Mo.. Apr. 24

(2 Prop.)
Adv. Apr. 24, to May 15.

May 24. Lock, Detroit, Mich Apr. 17
Adv. Apr. 17, May 15. 22.

May 25. Dredging, Portland, Me.. May 15
Adv. May 15, 22.

May 25. Drainage, Bellingham,
Wash May 15

May 25. Creek Improv.. Ottawa. O. May 22
May 25. Ditch. Jackson, Minn May 22
May 28. Levee Wk.. Memphis,

Tenn May 1

Adv. May 1 to 22.

May 26. Dredging, Chicago, 111. . May 22
May 27. Dredging, New Westmin-

ster, B. C May 15
May 28. Dredge, New York, N. Y. May 1

Adv. May 1 to 22.

May 28. Drainage Work, Sunny-
side, Wash May 22

May 29. Seawall. New York, N. Y. May 15
Adv. May 15, 22.

May 29. Ditch, Anderson, Minn.. May 22
Jun. 1. Drainage Ditches, Bar-

tow, Fla May 1
Adv. May 1, 8.

Jun. 1. Drainage, Eagle Lake. la. May 22
Jun. 2. Water Turbines, Etc.,

Wheeling, W. Va May 8
Adv. May 8 to 22.

Jun. 4. Mitering Guard Gates,
Louisville, Kv May 8
Adv. May 8 to 22.

Jun. 7. Stone for Jetty, Portland,
Ore May 22

Jun. 7. Ditch. Webster Citv. la.. May 22
Jun. 9. Dredging. Trenton. Tenn. May 22
Jun. 12. Rebuilding Wharves etc.,

Newport, R. I May IB
Adv. May 15, 22.

Jun. 14. Dam. Lock Haven, Pa... May 22
Adv. Mav 22.

Jun. IB. Excav. (or Earth and
Rock. Detroit. Mich Mav 8
Adv. May 8, 15.

Jun. 15. Dam, Montreal, Que May 15
Jun. 16. Canal Excav., Payson

City, Utah May 22
Jun. 16. Dredging, Newport, R. I. Mav l.'i

Adv. May 15, 22.
Jun. 17. Earthwork for Levee, St.

Louis. Mo May 22
Adv. May 22.

.Tun. 19. Superstructure of Pier
Erie. Pa May 22
Adv. May 22.

Jun. 21. Drpdclng. Boston. Mass.. May '2
Adv. May 22.

.Tun. 21. Dredging. Phil .?elphla,
Pa- ;;•• 11 May 22
Adv. May 22,

PUBLIC BUILDINGS AND
SCHOOLS,

May 24. Front Royal. Va Mav 1

Adv. May 1 to 22.
^

May 25. Calgary. Alta May 1May 25, Lakewood, O Mav 1May 25. Redwood Palls, Minn. . i.' May 1May 25. Arcadia, Fla May 8May 25. Irwin. Pa Ma? IMay 25. Delaware, O
'

' Mav 15May 25. Pocatello, Idaho ..Kay 15May 25. Racine, Wis \K v 2?May 2,5. Hayfleld. Minn May 22May 28. La, Salle, in Anr »4May 24. Ft. Hancock, N. J. . .
.

'

" Mav I

„ ,^
Adv. May 1, 8. ^ '

May 26. Central Isllp, N. Y. . . . Mav I'i

„ ,,
Adv. May 15, 22. ^"^ '^

May 27. Milwaukee, Wis Mav 8

« », „^^*- May 8, 15.

SJtn?.&v.''<^'*"*'"""-^--|g?
sMay 27. Aahville, O. ! ii: i:;.;:::: jJSy 8

Bids.
Close.
May 27.

May 27.

May 27,

May 27
May 27,

May 27.

May 27.

May 28.

May 28.

May 28.

May 28.

May 28.

May 28.

May 29.

May 29.

May 29.
May 29.

May 31.

May 31.

Jun. 1.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun. 1.

Jun. 1.

Jun. 1

.

Jun. 1.

Jun. 2.

Jun. 2.

Jun. 3.

Jun. 3.

Jun. 3.

Jun. 3.

Jun. 3.

Jun. 4.

Jun. 4.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Tun.
Jun.
Jun.
Jun.

Jun. 9.

Jun. 14.

Jun. 14.

Jun. 14.

Jun. 15.

Jun. 15.

Jun. 16.

Jun. 21.

Jun. 23.
July 1.

July 13.

See Eng.
Record.

Vinton, la May 15
North Brothers Island,
N. Y May 15

Seaman, O May 15
Milwaukee, Wis May 22
Duvall, O May 22
Wilmington, O May 22
Los Angeles, Cal May 22
Ft. Terry, N. Y May 1

Adv. May 1 to 22.
Madison, S. D May 8
Ghent, Minn May 15
Alliance, O May 15
Missouri Valley, la May 22
Alexandria, Minn May 22
Bremerton, Wash May 8
Manly, la May 22
Council Bluffs, la May 22
Los Angeles, Cal May 22
Boyd, Minn May IB
Quasqueton, la May IB
Harrisburg, Pa Mar. IS
Urbana, IIJ May 8
Cleveland, O May 8
Huntsville, Tex May 15
Syracuse, N. Y May 16
Danvers, Mass May IB
Flora, Ind May 15
St. Paul, Minn May 22
Youngrwood, Pa May 22
Albert Lea, Minn May 22
Carlton, Minn May 22
Rochester, N. Y May 22
Whitby. Ont May 22

' Longview, Tex May 1

Kearny, N. J May 22
Chillicothe, Mo Apr. 24
Corning, O May 8

Chillicothe, O May IB
Marion, O May 22
Rock Island, 111 May 22
Louisville, Ky May 22
Ft. Sam Houston, Tex . . May 22
Adv. May 22.

Onward, Ind May 22
Brookville. O May 22
Oklahoma City. Okla May »

Manilla, la May 22
Vienna. O May 22
Reading, Pa May 8
Louisville, Ky May IB
Parry Sound, Ont May IB
Tomah, Wis May 22
Mahoningtown. Pa May 22
Detroit, Mich May 15
Adv. May 15.

Hamilton, O May 22
Marlin, Tex May 8

Tampa, Fla May 8

Adv. May 8, 15.

Toledo, O May 22
Primghar, la May 15
Ft. Sill, Okla May 22
Adv. May 22.

ConnersvlUe, Ind May 22

Cuero, Tex May IB
Allentown, Pa May 22
Boston, Mass May 22
Washington, D. C May 22
Greenville. S. C May 1

Adv. May 1.

PRIVATE BUILDINGS.
May 25. Viola, Wis May 8

May 25. Arlington. Minn May 22

NEW INDUSTRIAL PLANTS,
May 27. Howard, R. I May 22
Jun. 2. Beacon. N. Y May 22

Adv. May 22.

Jun. 7. Montreal, Que May 22

May
May

25.
25.

May 25.

May 26.

May 26.

May 26.

May 27.

May 28.

May 28.
May 29.

Jun.
Jun.

1.

3.

Jun. 3.

Jun. 5

Jun.
Jun.

7.

7.

Jun. 7

Jun. 8

Jun. 9.

Jun.
Jun.

11
12.

Jun.
Jul.

12.

1.

MISCELLANEOUS.
Cement, Denver, Colo... May
Garbage Disposal, Toron-
to, Ont May
Ties for Civic Ry., Toron-
to. Ont May
Adv. May 22.

Lighters. Savannah, Ga.. May
Adv. May 1 to 22.

Stone and Cement. Wil-
mington. N. C May
Adv. May 1 to 22.

Cranes. Seattle, Wash... May
Sheet Brass, Etc.,
Panama May
C e m e n f Roofing Tile,
Panama May
Adv. May 15.

El. Rys., Brooklyn. N. Y. May
Steel Towers, Point Isa-
bel, Tex May
Elevators, Seattle, Wash. May
Lighting Fixtures in Pub.
Bldg., New York. N. Y. May
Adv. May 8, 15.

Equipment for School.
Montclair, N. J May
Adv. May 22.

Reinforcing Bars, Pan-
ama Maj'
Cement, Seattle. Wash.. May
Power House Improv..
Hull. Que May
Adv. May 22.

Sect. 2. N. Y. Connecting
Ry.. Queens Boro., L. I..

N. Y May
Adv. May 22.

Coal and Ash Handling
Apparatus. Anacostia,
D. r May

Refrigerating and Elec-
tric Light Plants, Ft.
Huachuca, Ariz May
Adv. May 15, 22.

Elevator. Augusta, Ga. . . May
Locomotive Crane. Bos-
ton, Mass May
Cranes, Norfolk, Va May
Crane, Halifax, N. S May

22

22

15

15
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New Construction Activities
Commercial borrowing seems to he at a low

ebb, judging from the way in which cash re-

serves are increasing, especially in the rural

banks. Call money has recently been loaned

in New York at one-half the interest rate New
York banks pay out-of-town banks for the de-

posits which furnish money for these loans. It

is said that if the public would come to the

support of the sound railway bond issues suffi-

ciently to raise their value to a 4% per cent

basis, that the leading systems would be in a

position to take care of much long-delayed im-

provement work. The placing of replacement

orders by the Pennsylvania Railroad, an-

nounced some time ago, has been nearly com-
pleted. Several other roads are buying rails,

cars and small tonnages of bridge steel in in-

creasing quantities. The Russian Government
is said to be in the market for rails and cars

calling for a heavy tonnage of steel, some of

which has been placed. Rail contracts placed

so far this month total 190,000 tons, and the

138,000 tons remaining to be placed for the

Pennsylvania's requirements will probably be

given out this month. It is said that shipments
and orders for rolled steel products have in-

creased 6 to 10 per cent since May 1, and in

some quarters the possibility of operation in

this industry at or near full capacity by August
is seen. Preliminary orders for a freight

house foundation and for the Field Museum,
in Chicago, have helped the lumber market.

Buildings

A $125,000 passenger station for the Penn-
sylvania Railroad at Wilkinsburg, Pa., has
been contracted for. Buildings to cost $100,000
each have been contracted for at Framingham,
Mass.; Wellesley, Mass.; Brooklyn, "N. Y., and
Boone, Iowa. A contract for a $650,000 church
has been awarded in New York City. Low bids

on a woman's building for the University of
Cincinnati, opened May 4, totalled $127,000.
Bids are desired on a $95,000 high school at
West Springfield, Mass. Bids will - soon be
asked on a $400,000 armory at Philadelphia.
Plans have been filed in New York City for a
$750,000 apartment house, three hospital build-

ings which will cost $350,000, and a printing
building to cost $350,000. Plans are being
prepared in New York for a new building for
Barnard College and for a $500,000 apartment
house. Plans are being prepared in Lancaster,
Pa., for a $150,000 school building.

Bridges and Roads

Small bridge contracts have been awarded
at Central Falls, R. I.; at Lawrence, Mass.,
and at Marshfield, Ore. Bids are desired on
ten concrete bridges at South Cayuga, Ont.,

and on five concrete bridges at Watertown,
S. D. Bids are called for June 25 on two of
the Seattle bridges, both to cost $880,000.
These bridges are to be steel, instead of con-
crete, as at first reported. Bills have been
favorably reported to the Philadelphia Council
recommending the construction of seven
bridges whose total cost will be $350,000. The
largest will cost $200,000. The construction of
a $100,000 bridge at Dallas, Texas, is being
considered.

Bids were opened by the State of Maine, on
May 19, for highway work totalling $197,000,
on which contracts totalling $93,500 have been
awarded. Low bids opened at Albany, N. Y.,

May 21, on 22 sections of road work ranged
from $70,000 to $132,000. A good number of
contracts were awarded last week, among
which are: 90,000 sq. yd. of paving at Ander-
son, S. C; an $83,000 road contract at Alex-
andria, La.; a $55,000 paving contract at Great
Bend, Iowa; a $150,000 road contract at Elgin,
Texas, and a $71,000 paving contract at San
Mateo, Cal. Bids are desired on considerable
paving work both at Baltimore and at Phila-

delphia. Bids are also desired on road work
at Clarksburg, W. Va., to cost $50,000, on
paving at Lake Forest, 111., and on 80,000
sq. yd. of pavement at Corpus Christi, Texas.
The Board of Estimate has appropriated $600,-

000 for paving work in Brooklyn. Paving con-

tracts totalling over $500,000 will soon be let

at Seattle, Wash. Paving work costing $300,-

000 is contemplated at Portland, Ore. Car-
lisle, Ky., and Norfolk, Va., were unsuccessful

in selling road bonds, but Wilmington, Del.,

has sold $300,000 paving bonds, and $100,000
road bonds have been sold at Elyria, Ohio. The
bill authorizing the issue of road bonds in the

sum of $50,000,000 has passed the Pennsylvania
State Senate. Bids are desired on issues of

road bonds at Hackensack, N. J.; at Sault Ste.

Marie, Mich., and at Arcadia, Fla.

Waterworks and Sewers

A $62,000 waterworks contrp'-t has been

awarded at Shrewsbury, Mass. The concrete

reservoir contracted for at Salem, Mass., will

cost $68,000. Waterworks contracts totalling

$72,000 have been awarded at Durham, N. C.
The lowest bid opened May 20 for water mains
in New York City was $42,600. Bids are de-
sired for two waterworks pumps at Salem,
Mass., and for two steel tanks at Rock Valley,
Iowa.

A $305,000 sewer contract has been awarded
at Milwaukee, Wis. Another contract was
awarded at Newark on the Passaic sewer for
$61,000. Bids are desired on the construction
of a 6-ft. diameter sewer at Washingrton, D. C.
Bids are desired at Baltimore on 7 miles of
sewer line and house connections. Bids are
desired on 7 miles of sewer construction at
Okolona, Miss. The issuing of $300,000 in

bonds, one-half of which will be spent for sewer
work, has been recommended at Omaha, Neb.
Sewer work proposed at St. Paul, Minn., will

cost $289,000.

Miscellaneous

A $71,000 grade crossing eliminating con-
tract has been awarded at Buffalo, N. Y. Bids
are desired at Warren, Ariz., for constructing
38 miles of railroad. Contracts between the
city of Philadelphia and the Reading and Penn-
sylvania railroads for the removal of grade
crossings have been authorized. Charters have
been granted to two railroad companies in

Georgia, one with a capital of $100,000 at
Jacksonville, and one with a capital of $1,000,-

000 at Savannah. Bids are desired in New
York City for 1500 tons of rails and other
track supplies for elevated lines. Bids will

be received June 15 in New York City for

erecting the Nostrand Avenue elevated branch
of the Eastern Parkway Rapid Transit Rail-

road by the Public Service Commission of the
First District. The lowest bid for construct-

ing lock No. 4 at the Saulte Ste. Marie canal

was $1,010,480. The lowest bid for deepening
the Genesee River at Rochester, N. Y., was
$315,000. The Pennsylvania legislature has
passed bills authorizing the construction of the

Pymatuning dam at Sharon, of a dam on the
Youghiogheny River at Harrisburg, and of

port improvements at Philadelphia which will

cost $500,000. Further plans for the Jamaica
Bay improvements to New York harbor have
been approved by the Sinking Fund Commis-
sion. Plans are being prepared for a $1,000,-

000 coal dock for the Baltimore & Ohio at

Baltimore.

WATERWORKS

PROPOSED WORK.
Brookhaven, N. Y.—The Ronkonkoma

Wittter Co., of Brookhaven, reported incor-
porated with a capital of $30,000. Di-
rectors: Isaac N. Parmenter, Willard D.
Howe and Allston B. Carpenter, of New
York.

Jersey City, N. J.—Reported desired un-
til June 1 for Alter plant at West Hud-
son Park and for pumpins station. Ad-
dress County Park Comrs.

Philadelphia, Pa.—Carleton E. Davis,
Chief of the Water Bureau, has recom-
mended that Council Finance Com. ap-
propriate $200,000 for improvement of
pumping equipment at the Shawmont,
Roxborough and Mt. Airy Stations.

Gastonia, N. C.—Bonds 'n the sum of
$99,000 will be sold June 1, to be used for
extensions to water system and streeet
Improvements. T. A. Ratchford, City
Clk.

Thoma»vllle, Ga.—There is a move-
ment on foot here looking to calling an
election to vote $30,000 bonds for water
works improvements. $50,000 for paying
and $40,000 for city auditorium.

Ft. Meade, Fla.—Bonds in the sum of
168,000 will be sold June 15 for water,
ewer, street paving and electric lights.
J. J. Singleton, Secy. Bd. Bond. Trus.

Northport, Ala.—Citizens have voted to
Issue $i:i,000 for construction of municipal
water workn and $3,000 for sanitary storm
sewers.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

De RIdder, La.—Water bonds in the sum
of $24,000 win be sold May 29 by Mayor
and Bd. of Aldermen.

Clarksdale, Miss.—Election soon to be
held to vote on issuing $150,000 bonds to
be used for extension to water works
and electric light system, sewers, city
hall and school.

Louisville, Ky.—The Louisville Water
Co. (Jas. B. Wilson, Ch. Engr. & Supt.)
considering construction of a pipe line
from river to pumping station to connect
with present centrifugal pumps.

Napoleon, O.—Until June 14 for a water
softening and filter plant advertised In
Engineering Record. Address Bd. Trus.
Public Affairs (F. W. Relter, Fres.). W.
G. Clark, 1047 Spitzer Bldg., Toledo, O.,
Engr.

South Lyons, Mich.—Rossback & Mc-
Kee Ft. Wayne, Ind., have been retained
by Seuth Lyons as engineers In connec-
tion with fonstructlon of a Municipal
Water \A'orks Plant.

Alpena, Mich.—The question of issuing
$85,000 bonds for filtration plant re-
ported under consideration.

Eureka, ill.—Citizens have voted to
issue $17,000 iKjnds for water works ex^
tensions. Engineer, W. T. Jackson,
Eureka. Bids for bonds to be received
June 4 by A. V. S. Balrd, City Clk.

Springfield, III.—Comn. Spalding Is re-
ported to favor the laying of 2 or 3 miles
of water mains.

Choteau, Mont.—Town Clerk writes it Is

proposed to 'construct water works to cost
$42,000. Engineers, Swearingen & McCul-
loh, of Choteau.

Cody, Wyo.—City Council reported to
have engaged the Billings Eng. Co., Bil-
lings, Mont., to prepare plans for a
municipal electric light plant and water
works. B. W. Bennett, City Clk.

Kansas, City. Mo.—Mayor reported to
have recommended that all bids be re-

jected for furnishing a motor-driven cen-
trifugal pump, to be installed at the Tur-
key Creek pumping station.

Malvern, Ark.—City Council reported to
have passed an ordinance providing for
creating Improvement district for water
works.

Walnut Ridge, Ark.—Council consider-
ing question of constructing water works
and sewer system.

Dallas, Tex.—A. C. Cason. Water
Comr., is said to favor construction of a
filtration plant at White Rock.

Aberdeen, Wash.—City Clerk will soon
let contract for 4000 ft. of %-in., 5000 ft.

1-ln. and 7000 ft. 2-in. c. i. pipe.

Ogden, Utah.—Luther S. Fass, Gen.
Mgr., of the South Ogden Water Works
Co., writes that no contracts have yet
been let for proposed water works; It

will be a gravity system and cost about
$250,000. Bids for purchase of bonds
will be received July 10 and for con-
struction work about Aug. 10. Engineer
J. F. Wooley, of Ogden.

Kellogg, Idaho.—The Kellogg Power &
Water Co. will spend about $75,000 in
bringing water from Big Creek 4 miles
from city to Improve local water supply.

BIDS DESIRED.
Salem, Mass.—Until June 21 for fur-

nishing and erecting two 10,000,000-gal.
steam pumps with necessary appurte-
nances, advertised In Engineering Rec-
ord. Address P. J. Kelley, Dlr. Pub.
Works; Geo. F. Ashton, City Engr.; Wm.
S. Johnson. Consulting Engr., 101 Tre-
mont St., Boston, Mass.
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Lockvort, N. V.—UnUl Juna T for
•tnwllac M sad U-ln. ««l«r pip* la
Mmt •adlOB 8U.. adrwtlaad fa Bncl

AddTMa Wm. Q.

Cklcaga, IN.—UoUl June 1 (or wmter
••mo* plpas fa vartooa atTMU. Indudinc
Dtckaoa. iL Mlrtilgm and varioua oiberUww mmt aTHMMS kr Bd. Local lnipro«.
(BAw. J. GfaaiOa. 8wr.>.

Rook VaNaar. la.—lUportad dMlrtd untu
JuDC t, for a lM>-ft. ai««l tow«r and a
M.«M-saL atcel tank; alao (or rcmovlns
tb* jwot woodca tank and r«placlMe
asM wltk a 4MW naL atoel lank on
gwiat tower. Addrcaa J. A. Garland.
Town Ok.

Harrtaen. Arte—UntU Jnna IS, (or water
works, to coat ttS.MW. Addraaa G«o. W.
crstml. Cltjr Sccr.; U. A. Brtri * Co..
Ooaaultfas Ensrs.. 725 Flynn Amea
Bktc. Muakocae. Okla.

Ft. Sam HouaMn. Tax.—Until June 11
(or ranovinc ate«l tank, constrxictlng
pmnpkMaa and pumplns plant at old tar-
•«t raac* near here. Addreaa Conatrtict-
tnc QifanarmAater.

Tmrnfta, Tax./—UntU June t. (or con-
atmctiOB of cooorete dam and spUlaragr at
water works pampins atallon, by City
dark: eoM tM.M*.

(or coo- *Orlon. MIch.-Contract
"J**"?;^^,!?^

consiructini: water works to Tfaveree

Bncfaeor- Oty Iron Wks.. Traverse City, at about

SpaMfas. $l«.»00 (bids opened May ID- Geo. M.
I erry. Vlll»Ke Clk.

*P*oria Helohts, ill.—Contract award-
ed to W. G. Hoy. of Woodstock, for lay-

inc mains at M'.OOO.

^Kansas City. Kan.—Contract for con-

crete pilinir for foundation of the new
stack for the Qulndaro Pumping Station

awarded to Raymond Concrete Pile Co.,

140 Cedar St., New Tork.

'^Wellington, K«n.—Contract for con-
struction of central power station, cooling
pond, with louvre fence, sub-station, 250.-

MO-gal. reinforced concrete reservoir,

etc.. awarded to J. H. Mitchell & Son.

Welllnjrton. at m.991. Swatek & Paf^er.
of Oklahoma City. Oklahoma, bid $22,801

Contract for construction of reinforced

concrete chimney. 125 ft. high, with Are

bHck lining, was awarded to the General
Concrete Construction Co.. of Chicago, at

11.570.

*Palo Alto, Cat.—Contract for 4 miles
of water mains has been awarded to Jas.

Stanley. 8r.. of Sausalito. at $13,396.

Frank Kaason. City Ok.

PRICES AND LETTINOS.
1tlmdic9tet oiconf o/ contract.

ItTny. N. H.

—

Contract (or KO tons
of (. • and 10-ln. c. 1. pipe awarded to
M. J. Dnunmond. New York, at t!3.82
per ton. and MM tx. If-ln. and 8000 ft.

10-ln. wood atave pipe, to Mlchlsan Pipe
Co.. or Bay aty. Mich.

Shraiafcury. Maaa.—Contract has been
awarded to Hanacom Constr. Co., Boa-
ton, at 9CC.M* for conatrucUnc complete
water aystem. Including stand-pipe,
puraplnc outflt. etc.: Si hydrants and S
to 7 mUca of pipe. To be completed Nov.
I. 1>U. Geo. E. Stone. Town Clk.

Now Vorlc N. Y.—Loweat bid opened
May tt by Wm. WllUams, Comr. Water
aupftf, Oas and Electricity, for furnish -

tDg,tMwmriim and laying water mains
iad Mfortaaaaeea fa K. Ud. E. 79th and
B. CM Sta.. -Manbattan Boro., submitted
by Boaters * McManua. as foUows: 735
tons c I. pipe. •24: 70 tons c I. caatina,
SSCTS: It tons c. I. castings. $il.ti: SOOO
cu. yds. aarth azcav., K eta.: SOO Un. ft.

a-ln. pic*. tS: ISM Un. ft. M-ln.. «2.ZS:

M Un. n. SO-ln., fl: 7S0 Un. ft. 20-ln..

tl.W; U« Un. (t. U-ln.. T5 eta. : 250 Un. ft.

•-fa., M eta.: toUI. Incloding valvea. by-
drasis. etc, t42.«l. Next t loweat bida:
Jaa. W. MakMwy. UlMi. L. D. Gregory.
t44.4U: KnlSht A DeMlcoo. Inc., $44,711.

*Our4ism, N. C.—Contracts for water
works Inprovements from plana of G. C.
White, of Charlotte. N C. awarded as
follows: C. L pipe, Glamorgan Pipe Jk

Fdry. Co.. Ljmchburg. Va.. $21.50 per
ton: lay ao-ln. pipe Une, W. G. Frits Co.,
Newark. N. J.. «2 eta. per (t.; city pump-
ing station (building) and river pumping
station to Christian Constr. Co., Durham.
at tXlJXl and n;nt reapeotlvety: Oiler
•qnlpmant. Roberta Filter Mfg. Co.
fDvt>r). PhOadcIpllla, tlS.MO; tower and
tank. J. S. BetaoSdds Sons Co.. $1,777:
pumping iiMinaa AlUs Chalmers Co.,
Milwaukee, <1I,M0: boHers, D. M. Dillon
Steam Boiler Wks., t7.0t7: valyes and
brdrant*. Chapman Vahre Mfg. Co., In-
dian Orchard. Mass.. t2,M4.

#Plant City. Fla.

—

Contract (or pipe and
pedal castings awarded (bids opened
May IS) to American Cast Iron Co.. Blrni-

SEWERAGE AND SEWAGE
DISPOSAL

Jngham. AU.

ACanton. Oy—Contracts reported award-
*>1 by Water Dcpt. to MasslUon Iron A
8«a*l Co.. MaiMlUon. for c. I. pipe at
ni.2U: (or wrought Iron pipe to Canton
Bapply Co., Canton, at $2,670.

^^leveland, O.—Contracts awarded by
Bd. of Control as fallows: To Bkbeock *
WUcox Co.. Clereland. (or 5 SterUng boil-
ers with brick work for division of water,
at Ut,*m (bids opened Apr. IS): to Ban-
(oid-Rtlcy Stoker -Co.. Ltd., Worcester,
K<«ss.. for llTc O-reton Riley stokers at
tl*M» (bids opened Apr. IS): to Jas.
McNeO * Bro. Co.. Pituburgh. for 72-ln.
riveted steel pipe for Division Ave. pump-
Inr station at tl.lii* (bids opened Apr.
10).

ARocky River, O.—C^ontract awarded for
r.-mirMre material and InstaUlng water

North Ridge Rd., to Roas Cook
Akron, at about $13,400 (bids

My 18). Frank Mitchell. VlUage
CIK.

PROPOSED WORK.
Westfield. Mass.—Town meeting May 18

voted to borrow $12,000 for construction
of surface sewers on Smith. Linden and
King Aves.. Meadow and Butler Sts., and
house sewers on upper Franklin and Fred-
erick Sts.

Worcester, Mass.—Alderman John G.

Johnson. Chmn. Sewer Com , has asked
Council to appropriate $10,000 for sewer
construction.

Bridgeport. Conn.—About 12.000 ft. 12

to 48 In. sewers contemplated. A. H.
Terry. City Engr.

Freeport. L. I., N. Y.—A public meet-
ing wlfi be held June 16 to consider ques-
tion of constructing sewer system; esti-

mated cost. $300,000.

Philadelphia, Pa.—The Com. on Sur-
veys of Council on May 20 reported fa-
vorably bills (or construction or exten-
sions of 12 main sewers including exten-
sion of Rock Run sewer to drain Oak
Lane, $80,000; for completion of Gunner's
Run relief sewer, from 3d St. to 12th St.,

$70,000, and for extension to Cobb's Creek
Intercepting sewer, $70,000.

Atlantic City, N. J.—City will spend
about $100,000 on extension of storm
water drainage system. J. W. Hackney,
City Engr.

Grantsvllle, W. Va.—^Reported bonds in
the sum of $10,000 will be sold by S. T.
Waldo. Recorder, June 7. for constructing
water and sewer systems.

Ft. Meade, Fla.—See "Water Works."

Clarksdale, Miss.—See "Water Works."

Cleveland, Tenn.—Engineer to be select-
ed June 17 for sewer system. Applica-
tions to be received until June 16 by C. A.
Mee. Mayor, advertised in Engineering
Record. Probable cost $75,000.

Chllllcothe, 0.—H. M. Redd, City Engr..
has been Instnioted to prepare plans and
estimates for about 1400 ft. of 36 and 40-
in. storm water sewer laterals to inter-
sect Honey Creek storm sewer.

Chicago, III.—Sanitary District has au-
tborizeo purchasing riKht-of-way for
building an intercepting sewer, drain and
nutlet with apnurtenances as adjunct to
Calumet -Sag Channel.

Peoria, III.—Board of Local Improv.
will soon let contract for constructing
extension of- west section of North Peoria
sewer on McClure Ave. and North St.
Estimated cost $8,257.

»t. Paul, Minn.—The proposed Como-
Bnelling sewer system will cost about
$289,000 with pipe laterals and will In-
clude about 6000 ft. 4-ft. 6-ln. and 3000
ft. 5-ft. 6-ln. concrete sewers. Bids for
construction will probably be received
In July.

Augusta, Kan.—WoVley A Black, of
Kansas City. Mo., have just closed con-
tract with this city to furnish plans and
specifications for sewer system, to con-
sist of 6 miles of laterals and neptlc tank.
J. W. Rwetzer, City Kngr.

Salem, Mas*.—FoHowlntr are 5 lowest bids opened May 17 by P. J. Kellcy, DIr.
DepL Pub. Wks.. for constructing a covered concrete reservoir of 10,000,000 gals.
capacity, from plana of Wm. S. Johnaon. 101 Tremont St.. Ronton: (a) A. G.
Tomasello. t» Gibson St., Dorchester. $(S.45J: (b) Bessier-Weaver Co., Montreal, <jue.,
|7S,N(: <c) Middlesex (ionlr. Co., Framlngton. $78,290: (d) Davi<l J. Sheehan Co.,
IM.IM: (e) W. M. Bailey Co.. $87,173. (Jeo. T. Ashton. Oty Engr.

(a) (b) (c) (d) (e)
1.000 cu. yds. excav 11.00 »0,»0 $0.95 $1.00 $1.00

25.000 cu. yds. earth fin »S .34 .29 .50 .62
2.200 cu. yds. --• '

—

'-rn and arebaa... 8.45 6.72 8.70 ll.oo io.20
14S0 cu. yds r '.. 7.00 13,05 8.40 8.00 8.56

3.900 cu. yds t* «.»0 !>.54 8.40 8,50 8.90
53 tons siMi r<:r,r<,r. iiiK 76.00 80.00 80.00 80.00 61. .10

3 acres (ertillzInK and seeding 100.00 160.00 50.00 100.00 250 00
Gate house (lumo »um> 1,400.00 740.00 2.600.00 1.000 On 1.174 00
Appurtenances (lump sum) 700.00 900.00 800.00 500.00 903.00

Omaha, Neb.—City Council Com. has

voted to recommend ordinance for the

sale of auditorium, sewer and park bonds

in the amount of $150,000, $100,000 and
$50,000.

Walnut Ridge, Ark. — See "Water
Works."

Pittsburgh, Tex.—City Council has

granted to S. G. Duff and associates, ot

Greenville, a franchise to construct a

sewer system.

San Benito, Tex.—A petition is being

circulated calling for an election to vote

a bond issue for a sewage disposal plant.

Antlers, Okla.—See "Water Works."

Seattle, Wash.-The Bd. of Pub. Wks.
(A. L. Valentine, Chmn.), has authorized
expenditure of $12,000 to build a 24-in.

sewer in tunnel at 2d Ave. and 39th St.

Mesa, Ariz.—Citizens voted May 18 to

Issue $75,000 bonds for construction of

sewer system and septic tank.

BIDS DESIRED.
Brooklyn, N. Y.—Until June 2 for fur-

nishing material and constructing sewers
In Ave I, Eastern Pkwy., Classon Ave.
and Hemlock St.; repairing sewer In

McKibben St. and constructing sewer
basins in several streets. Engineer's esti-

mate, $11,035.

Jersey City. N. J.—Until June 3 tor

constructing lateral sewers in Columbia
and Germania Aves. Address City Com-
missioners.

Montrose, Pa.—Until June 10 for about
^ mile of sanitary sewers, concrete treat-
ment tanks, etc.; advertised in Engineer-
ing Record. Address A. J. Wheaton,,
Secv. Boro. Council; F. H. Shaw, Con-
sulting Engr., 308 Breneman Bldg., Lan-
caster.

Baltimore, Md.—Until June 2, for con-
structing lateral sewers and house con-
nections in Dist. 24-A, Contract 135, re-

quiring approximately 3600 lin. ft. 27-in.

and 21,000 lin. ft. 8 to 15-in. sewer, and
15,500 lin. ft. house connections. Harry
W. Rodgers, Secy., Sewer Comn.

Washington, D. C—Until June 3 for
about 600 lin. ft. trunk sewer 6 ft. diam.,
advertised in Engineering Record. Ad-
dress Comrs. D. C. (Oliver P. Newman,
Chmn.).

Okolona, Miss.—Until June 18 for sewer
system approximately 11,550 cu. yds
earth and 9592 cu. yds. rook exvac, fur-
nishing and laying 39,200 ft. 8 to 12-ln.
pipe, 54 manholes. 25 flush tanks, etc.;
advertised in Engineering Record. Ad-
dress J. H. Davis, City Clk.; Frank L.
Wilcox, Engr., Syndicate Trust Bldg., St.
Louis, Mo.

Chattanooga, Tenn.—Until May 31, for
con.structlng pipe storm water sewers in
Carpenter St. and McCallie Ave. Ad-
dress County Comrs. (H. B. Bryan, Co.
Engr.)

Columbus, O.—Until June 16, for fur-
nishing material and constructing a sew-
age disposal plant and sewer for Frank-
lin County Infirmary and Tuberculosis
Hospital. Address John Scott. Co. Clk.

Dayton, O.—Until June 1 to construct
sanitary sewers in Delaware. Highland
and Neal Aves. Address Secretary to
Director Pub. Service.

Donnelsvllle. O.—Until June 11 for fur-
nishing material and installing sewage
disposal plant at new infirmary near
Donnelsville Station. Address Bldg.
Comn. of New Infirmary Bldgs. (Geo.
McCord, Pres.), care of County Auditor,
Springfield.

Chicago, III.—Until June 18 for con-
structing .sewer system, comprising 14
miles brick sewer, ranging from 2^| to
9 ft. diam., with 3 concrete outfalls and
2 special overflows, in Argyle and other
streets, to be known as the Norwood
Park sewer system. Address Bd. of Lo-
cal Improvts. (C. D. Hill, Engr.), or Edw.
J. Qlackin, Secy.

Chicago, III.—Until June 1 for construct-
ing drains in various streets. Including
Aberdeen, E. 95th Sts.. Calumet, Elscan-
aba and various other avenues and
streets, bv Bd. Local Improv. (Edw. J.
Glackin. Recv.).

New Glarus, Wis.—Until June 4 for
furnishing and laying 5772 f* 12 10 8, 6
and 5-ln. vltr. pipe sewers, 13 manholes,
1 lamphole, and 1 concrete sewage tank.
16 X 44 ft. Address E. J. Hoosly, Village
Clk. W. G. Kirchoffer, Engr., Vroman
Blk., Madison.

Oahkosh, Wis.-Reported desired June 4
for constructing a part of the Stringham
Creek Storm and Sanitary Sewer. Ad-
dress R. A. HoUlster, Chmn. Bd. Pub.
Wks.

Mt. Ayr, la.—Until June 3 (extension
of date from May 17) for constructing a
sewer system, estimated to cost $40,000
hy City Clk. E. T. Archer & Co., Con-
sulting Engrs.. 406 New England Bldg..
Kansas City. Mo.

Bralnerd. Minn.—Until June T. for con-
stnirtlng Dlst. Sewer No 3, 2110 ff 12
and 18-ln. pipe, I^ateral Sewer C-1. Dist
No. 3. IBr.O ft. 8 and 10-ln. pipe, and
Lateral Sewer B-3, Dlst. 4 and 7. 3040 ft.

.-, \^, and 12-ln. pipe, etc. Address A.
Malilum, City Clk.

Sisseton, S. D.—Reported desired until

June 15 for laying 8 to 15-in. vitr. clay
pipe sewers, 78 manholes, 7 flush tanks
and 6 lampholes. Address Casper Ken-
nedy. Mayor. Dakota Eng. Co., Engrs.,
Mitchell.

Chehalis, Wash.—Reported until June 7
for constructing a trunk sewer; probable
cost. $25,366. Address D. W. Boone, City
Clk.

Walla Walla, Wash.—Until June 8 for
constructing 6, 8, 10 and 12 in. vitr. pipe
sewers; cost about $9,000. W. R. Re-
horn, City Engr.

North Bend, Ore.—Reported desired un-
til June 8 for complete construction of
sewer system, together with all necessary
manholes, sewer service pipes, etc. Ad-
dress C. E. Maybee, City Recorder.

Toronto, Ont.—Until June 8 for con-
structing sewers in Cockburn Ave., Scar-
boro Rd., Small and several other streets.
Address T. L. Church (Mayor), Chmn.
Bd. Control.

PRICES AND LETTINGS.
iflndicates award of contract.

'^Newark, N. J.—Contract awarded by
Passaic Valley Sewerage Comrs., Newark
(Wm. M. Brown. Ch. Engr.), for con-
structing northerly portion of Sect. 19.

Acquackanonk - Garfield - Passaic Branch
Intercepting Sewer, Boro. Grafield, to
Harrison & Craig Co., Newark. $61,740.
Unit prices in Engineering Record of
May 15. (Bids opened May 11).

Palisade Park, N. J.—Lowest bid opened
May 11 by Mayor and Boro. Council for
Contract B, sewage disposal work, was
submitted by Averill-Mathews Co.. Essex
Bldg., Newark, at following bid:
152.1 cu. yds. concrete, Class "A".. $11.00
107 sq. ft. concrete baffle plates,

complete 50
11 tons steel reinforcing rods 60.00

171 lin. ft. 6-in. steel I-beams.
at 14 lbs. to the ft 45

138 lin. ft. 4-in. steel I-beams
at 10 lbs. to the ft 35

18 sq. yds. wire cloth reinforce-
ment 50

100 lin. ft. oak timber baffles,
complete ,.

30
82 lin. ft. oak timber notched weir

boards 25
1 sludge pipe (31 lin. ft. 8-in.

cast-iron pipe) 50.00
9.3 lin. ft. 2-in. lead perforated

water pipe 60
2 board walks 25.00

825 cu. yds. excav 2.26

1 M ft. sheeting and shoring 50.00
186 cu. yds. cinder embankment

and foundation 60
24 cu. yds. clay bed 2.00
44 cu vds. coke, cinder and sand

filter bed 2.00
244 Un. ft. 3-in. drain tile 12

24 lin. ft. 5-in. drain tile 20
12 lin. ft. 5-in. vitr. pipe drain... .25

3 lin. ft. 24-in. vitr. pipe drain.. 2.00

130 Un. ft. 6-in. vitr. pipe from
sludge bed 30

60 lin. ft. piles 75

A-Plqua, O.—Contract awarded to Boyd
Cook, of Dayton, for construction of storm
sewers in South Downington and Wayne
Sts. and sanitary sewers in Adams. South
Downington and Wayne Sts., at about
$8,458.

South Bend, Ind.—Contract for con-
structing sewers in Michigan St. (bids

opened May 15) awarded to J. H. CahiU.
1540 9th St.. Louisville. Ky., $42,840. Other
bidders: Michaels & Minnick, Marion, $48,-

471; O'Donnell & Thornberry, Vincennes,
$51,756; Hoban & Roach. South Bend, $58 -

363; L. H. Webster, South Bend, $63,312.

Work includes 22 lin. ft. 24-in., 1020 Un.
ft. 60-in., 1518 lin, ft. 54-in., 452 lin. ft

4S-in. reinforced concrete pipe and 5000
lin. ft. S-in. vitr. sewer pipe. V. C.

Sweeney, Clk. Bd. Pub. Wlis.

•*-Mllwaukee. Wis.—Contract reported
awarded to John F. Casey Co., Pitts-

burgh Pa., for construction of an inter-

cepting sewer paralleling the Milwaukee
River on east side from dam to Detroit

St., at $305,304.

Junction City, Kaii.—Contract award-
ed May 14 for 3'.i miles of sewers to W.
W. Cook. Junction City, at $8,905. Other
bids: F. F. Ziegler, Junction City, $10,132;

O'Neil Contr. Co., Leavenworth. Kan.,
$10,390; M. J. Stach. Kansas City. Mo..
$11,062. L. G. Gross. City Engr.

Slloam Springs, Ark.—Following are
reported to be the bids opened May li

by Bd. of Improv.. Sewer Dist. No. 1, to

furnish material and construct a sanitary
sewer system: Everitt & Britt, Hutch-
inson, Kan., $43,711; Bash & James.
Joplin. Mo.. $45,400; Pouncy Paving Co..

Memphis. Tenn., $45,496; John Spardis,
Springfield, Mo., $60,484.

*Cathlamet, Wash.—Contract reported
awarded bv Citv Council for constructing
a sewer system to C. G. Randies, of Port-
land, Ore., at $9,784.

Seattle, Wash.—Contract awarded by
Bd. of Pub. Wks. for construction of
sewers in Leary Ave. to Benjamin,
Hawkey & Gartner, 36th Ave.. S. W..
Seattle, at $18,974.

Houston Heights, Tex,—Following are
4 lowest bids opened May 10 for con-
structing storm sewers from plans of
Howe & Wise. First National Bank Bldg..
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Houston. Horton & Horton. $26,222;
Hunter & Hunter, $31,015; Freund &
Quay, $35,000; BaJley, Reader & Co.,
$33,898.
•Unit prices of Horton & Horton, of

Houston (successful bidders), as follows:
Concrete inlet on 84 in. sewer.... $550.00
Concrete inlet on 36 in. sewer 45.00
2 manholes on 84 in. sewer, 12 ft. 110.00
Manholes per ft. below 12 ft 11.00
1 maVihole on 36 in. sewer 45.00
1 catch basin on 36 in. sewer 32.00
1 7 ft. catch basin on 84 in. sewer 105.00
1 4 ft. catch basin on 84 in. sewer 37.00
150 ft. of 12 in. sewer 1.25
4 sidewalk catch basins 24.50
Expansion joint 84 in 75.00
Outlet on 84 in. sewer 1,775.00
10 cu. yds. extra concrete 7.50
1000 lb. reinforcing steel .04
5 M ft. B. M. in trenches 25.00
1 M ft. B. M. in foundation 45.00
150 ft. sewer on piling 84 in 20.50
590 ft. concrete 36 in. sewer 3.25

84 in. Concrete Sewer
200 ft. 22-24 ft. deep $18.00
100 ft. 20-22 ft. deep 17.30
100 ft. 18-20 ft. deep 16.50
150 ft. 16-18 ft. deep 16.00
100 ft. 14-16 ft. deep 15.00
100 ft. 12-14 ft. deep 14.30
50 ft. 10-12 ft. deep 13.60

100 ft. 8-10 ft. deep 13.00
150 ft. 6-8 ft. deep 12.30
50 ft. 4-6 ft. deep 11.20

100 ft. 2-4 ft. deep 10.80

BRIDGES

PROPOSED WORK.
Boston, Mass.—Public Works Dept. has

been directed to prepare plans for widen-
ing and repairing bridge over Charles
River at Spring St.; cost about $30,000.

Springfield, Mass.—The Governor signed
the bill providing for constructing bridge
between Springfield and West Springfield.

East Aurora, N. Y.—Citizens voted
$17,500 bonds for constructing concrete
bridge over Cazenovia Creek.

Harrlsburg, Pa.—The Senate passed
bills authorizing construction of bridge
over Susquehanna River between Hern-
don and Port Trevorton.

Philadelphia, Pa.—The Survey Bureau
plans for new bridges were approved and
bills authorizing their construction favor-
ably reported May 20 bv Com. on Sur-
veys of Councils, as follows: On line of
Bejisalom pike, over Pennypack Creek,
$200,000: on the line of 54th St. over
Philadelphia, Baltimore & Washington
R.R., $25,000; on line of Front St. through
grounds of Philadelphia Hospital for Con-
tagious Diseases, $12,000; on line of
Orthodox St. over Frankford Creek,
$25,000; on line of 13th St. over Richmond
branch of Reading Ry., $43,000; on line
of Torreadale Ave. over Frankford Ave..
$45,000, and $2,000 for preparation of
plans for a bridge on Henry St. over
Wissahlckon. which possibly will be one
of the longest bridges in city.

Arcadia, Fla.—Bonds In the sum of
$210,000 will be sold June 8 by A. L. Dur-
rance, Clk. Bd. Co. Comrs., for special
road and bridge Dist. No. 1.

Memphis, Tenn.—J. H. Weathertord,
City Engr., reported to have completed
plans for construction of the Bayou
Gayoso outfall culvert from the new
pumping station to Wolf River; estimated
cost $21,170.

Manitowoc, Wis.—About $30,000 Is to
be spent by county for constructing
bridges.

Kansas City, Mo.—Contract will soon be
let by County Court for constructing via-
duct over Chicago & Alton Rv. and a sub-
way under tracks of Mis.souri Pacific Rv.
on 15th St., between Independence and
Kansas City.
Wyandotte County Comrs. approved

plans for $500,000 bridge to span Kaw
River at Central Ave., Kansas City, Kan.
Dallas, Tex,—Construction of a bridge

over Trinity River at Commerce St. is re-
ported contemplated by Commissioners
Court; cost about $100,000.

Colfax. Wash.—Plans are being pre-
pared by John M. McCaw, County En-
gineer, for constructing concrete bridges;
55-ft. span at Pullman over South
Palouse River, 2o-ft. span over Pine
Creek at Farmington, 25-ft. span over
Silver Creek at Garfield and 40-ft. span
at Clinton.

Tacoma, Wash.—The Chicago, Mil-
waukee & St. Paul Ry. is preparing plans
for a new steel structure to replace
temporary bridge over Bav St. and are
figuring on making a permanent fill be-
tween Bay St. and the Puyallup River
bridge. J. F. Richards, Div. Supt. Ta-
coma

St. Helens, Ore.—Plans have been pre-
pared and bids are about to be let by
State Highway Dept., Salem, for con-
structing bridges on Columbia Highway
In Columbia County; estimated cost,
$54,000.

The Dalles, Ore.—Plans are being pre-
pared by K. !•'. Sharp. County Roadmas-
ter, for constructing 10 concrete bridges
In Wasco County.

Toronto, Ont.—York Township Council
directed Frank Barber, 57 Adelaide St. E.,
to prepare plans for 2 concrete beam span
bridges.

BIDS DESIRED.
Enosburg, Vt.—Until June 4 for 110 ft.

concrete bridge 20 ft. roadway, rein-
forced concrete superstructure. Address
F. W. Spicer, Chmn. Selectmen.

Buffalo, N, Y.—Until June 5 for ma-
sonry, paving and other work necessary
for constructing viaduct over Pennsyl-
vania R.R., subway under the Leliigh
Valley R.K. and Lackawanna & Western
R.R. Address Edw. B. Guthrie, Ch.
Engr., Grade Crossing Comn., City of
Buffalo, Room 436 Ellicott Sq.

Hackensack, N. J.—Until June 4 for
constructing 7 county bridges and re-
planking Anderson St. Bridge. Hacken-
sack. Address Haj-ry A. Shuart, Clk. Bd.
Chosen Freeholders; Ralph D. Earle, Jr.,
Co. Engr.

Glenolden, Pa.—Until June 7 for con-
structing a reinfo.rced concrete bridge
over Muckinapatus Creek. Glenolden
Boro. and Darby Township, advertised in
Engineering Record. Address Co. Comrs.,
Media (J. Miller Quinn, Deputy Co.
Compt.)

Maryland.—Until June 15 for rein-
forced concrete bridge, two 98 ft. spans,
over Patapsco River along Baltimore and
Washington Blvd., near Elkrldge, Balti-
more and Howard Counties, Contract
OoBr., advertised in Engineering Record.
Address State Roads Comn.. Baltimore,
(O. E. Weller, Chmn.).

Keller, Va,—Until June 3 for con-
structing bridge over Occohannock Creek,
612 ft. long, consisting of wooden beam
spans, substructure of piles and sheath-
ing. Address S. W. Ames, care of Bank,
Keller, Va.

Woodstock, Va.—Until June 7 for steel
bridge over North Fork of Shenandoah
River, 2 miles from Strasburg. to have
two 1151^ ft. spans, with concrete sub-
structure. Address Clerk of Circuit
Court, Woodstock.

Henderson, Ky.—Reported desired until
June 7 for 11 steel and concrete bridges
and a concrete culvert. Address S. H.
Kimmell. Co. Road Engr.

Bucyrus, O.—Until June 12 for sub-
structure and superstructure of Parcher
Bridge, 162 ft. long; substructure of Mc-
Curdy Bridge and removing present
superstructure of Parcher Bridge to said
substructure; Mary St. Bridge, 50 ft.
long; all over Sandusky River. Address
H. A. Biebighauser, Co. Aud.

Hamilton, O.—Until June 19 for con-
structing a concrete bridge at Kramer-
Seward farms in Sect. 7-8 Liberty Town-
ship. Address W. W. Crawford, Co. Aud.
Ottawa, O.—Reported desired June 8

for constructing a bridge over Plum
Creek. 40 ft. span, 47.5 ft. wide. Address
John E. Roose, Co. Aud.

Toledo, O.—Until June 1 for furnishing
material, strengthening, repairing and re-
paving Fassett St. bridge. Address Dir.
Pub. Service. (C. Burton Nlchels. Secy.)

Washington, Ind.—Until June 3 for
constructing bridges as follows: Beeker
Bridge. 36-ft. span; Arvin Bridge and
Byrow Bridge, each 40-ft. span; Malloy
Bridge, 24-ft. span; Burke Bridge, 18-ft.
span (concrete); Meredith Bridge, 28-ft.
span; all steel span unless otherwise
stated. Address Lew S. Core, Co. Aud.

Red Lake Falls, Minn.—Reported de-
sired until June 11 for 3 reinforced con-
crete bridges and 4 culverts. Address
Geo. Dupont, Co. Aud.
Great Bend, Kan.—Until June 9 for con-

structing 4 higliway bridges In Barton
County, as follows; Mecklin Bridge, rein-
forced concrete arch 80 ft. span, alter-
nate bids on 75 ft. riveted steel span, re-
inforced concrete foundations; Zimmei-
Bridge 10 ft. span, Kruchenberg Bridge
and Underwood Bridge, each 25 ft. span,
last three to have reinforced concrete
superstructure and plain roncrete sub-
structure. Address County Clerk, Great
Bend.

Watertown, S, D.— Reported desired
until June 1 for constructing 5 reinforced
concrete and steel bridges. Address J.
S. Johnson, Co. Aud.

Houston, Tex.—Until May 31 at 10
A. .M. for constructing Turkey Creek
Bridge. Address H. L. Washburn, Co.
Aud.

Laredo, Tex.—Reported desired until
June 15 for constructing 2 reinforced con-
crete bridges across Zacate and Chacon
Creeks. Address J. H. Westbrook, Chmn.
Street & Bridge Comn.

Seattle, Wash.-Until June 25 for con-
structing 2 steel drawbridges with
wooden approaches at 15th Ave. N. W.
and at Fremont Ave.; cost $460,000 and
$420,000 respectively. Address A. L.
Valentine, Chmn. Bd. Pub. Wks.

Shelton, Wash.—Until June 7 for con-
structing a deck Howe truss bridge
across Decker c;reek, 94H-ft. span, with
approaches. Address Eva. L. Robinson,
Co. Aud.

Washington.—Until June 14 for con-
structing a 468-ft. steel cantilever bridge
over Cowlitz River at Mayfield, requiring
approximately 190 tons steel and 615 cu.
yds. concrete; also same time and place
for clearing, grading and draining fol-
lowing sections of State Roads: 1 mile
of Inland Empire Highway, across Wenas
Creek, in Kittitas and Yakima Counties;
71/4 miles of Pacific Highway from Van-
couver north, in Clarke County. Ad-
dress State Highway Comn., Olympla.

Idaho.—Until June 4 for constructing
following steel bridges in Twin Falls
County, one 60 ft. span and three 112 ft.
spans. Address State Highway Comn.,
Boise (Edw. S. Smith, State Highway
Engr.).

Berlin, Ont.—For constructing one 40-
ft. and one 30-ft. concrete arch in Town-
ship of Waterloo. Address Bowman &
Connor, Engrs., Berlin, Ont.

South Cayuga, Ont.—Until June 14 for
constructing 10 reinforced concrete high-
way bridges, varying in span from 6 ft.

to 32 ft. Address Mr. Bain, Chmn. Good
Roads Com.. R. R. No. 1, South Cayuga.

Toronto, Ont.—Until June 7 for con-
structing a reinforced concrete beam
bridge on Lansing Sideroad, about 1
mile west of Yonge St. in Township of
York. Address Frank Barber, Township
Engr., 57 Adelaide St. E., Toronto.

PRICES AND LETTINGS.
•^Indicates award of contract.

•Pembroke, N. H.—Contract for con-
structing bridge over canal awarded by
Bd. Selectmen of Pembroke to United
Constr. Co.. Albany, N. Y.

•Lawrence, Mass.—Contract for re-
building Shawsheen Bridge at Merrimac
St. awarded by Essex County Comrs. at
Salem to W. N. Pike & Sons, Lawrence,
at $21,621. Bids opened May 10.

•Central Falls, R, I,—Contract for con-
structing concrete arch bridge over
Blackstone River awarded by Joint Com.
appointed by City Council, Central
Falls and Cumberland, to McKinnon
Constr. Co., East Providence, at about
$59,000.

•Cobblesklll, N. Y.—Contract for con-
structing bridge over Cobblesklll Creek
awarded by Town Bd. to E. R. & E. N.
Spaulding Constr. Co., Suffleld, Conn., for
concrete work, and to Standard Engineer-
ing Co., Toledo, O., for iron work; total
cost $9,079.

•Media, Pa.—Contract for constructing
Madcus Hook Bridge over Hook Creek
awarded to C. T. Eastburn Co., at $39,000.

•Converse, Ind, — Contract awarded
May 6 by County Comrs. to Rochester
Bridge Co., Rochester, Ind., to construct
a steel or concrete bridge at Converse.
Cost about $7,000. Frank E. McElhenry,
Co. Aud., Peru.

• East Gary, Ind.—Contract awarded by
County Comrs. at Crown Point, May 17,

to E. H. Crowell, to construct steel bridge
over Deep River, 3 53-ft. pony spans, with
concrete abutment, at East Gary, at $12,-
924. Edw. Simon, Co. Aud.

•Council Bluffs, la.—Contract for con-
structing 5 county bridges awarded by
Bd. .Supervs. to Lana Constr. Co., Council
Bluffs, at $18,917.

•Jasper, Ark.—Contract for construct-
ing steel bridge over Big Buffalo River
in Newton County awarded to M. K.
Orr, Harrison, at $24,000.

•Lockhart, Tex.—Contract for con-
structing concrete bridges and culverts
for county awarded to Austin Bros., At-
lanta, Ga., at about $15,000.

•Ashford, Wash,—Contract awarded
by Marks Daniels, Genl. Supt. National
Parks, Monadnock Bldg., San FVancisco,
Cal., to McHugh & Creelman, Provident
Bldg., Tacoma, for furnishing and con-
structing reinforced concrete bridge over
Tahoma Creek in Mt. Ranier National
Park, Wash., with riprap work and road
construction in connection with same, at
$2,365 (bids opened May 4).

•Marshfield, Ore,—Contract for erect-
ing 3-8pan bridge over Chetco River
awarded to E. G. Perham, Marshfield,
at $23,000.

PAVING AND ROADS

PROPOSED WORK.
Taunton, Mass. — Municipal Council

voted to spend $25,000 for road Improve-
ments.

Bridgeport, Conn.—It is proposed to
construct about 15 miles bituminous
concrete pavement on old macadam. A.
H. Terry, City Engr.

New Haven, Conn.—See under "Bids
Desired."

Bath, N. Y.—Washington, Liberty and
Steuben Sts. are to be paved, at cost of
about $40,000.

East Aurora, N. Y.—Citizens voted to
pave Buffalo Rd.; cost $20,000.

Endlcott, N. Y,—The Village Council
voted to pave North, Washington, Broad,
Monroe, Park Sts., Madison and Garfield
Aves.
Hackensack, N. J.—Bonds in the sura of

$90,000 for Paterson Plank Road improve-
ment will be sold June 4. Address Harry
A. Shuart, Clk. Finance Com., Bd. Chosen
Fi-eeholders, Hackensack.

Harrlsburg, Pa.—The Senate passed
bill authorizing issuing of $50,000,000
bonds for state highway improvements.

Philadelphia, Pa.—About June 15, for
paving S. Broad St. plaza. Address Wm.
W, Connell, Ch. Bureau of Highway.

Wilmington, Del,—About $300,000 pav-
ing bonds have been sold by City Coun-
cil.

Cumberland, Md,—About $30,000 county
road bonds have been sold.

Eastvllle, Va.—Bonds in the sum of
$25,000 will be sold June 15 by Geo. T.
Tyson, Clk. Co. Bd. Superv , to be used
for permanent road improvement.

Norfolk, Va, — Norfolk County Bd.
Supervs. rejected all bids opened for
$250,000 road bonds.
Princeton, W. Va.—Citizens of Mercer

County have voted to issue $350,000 bonds
for constructing roads,

Gastonia, N, C,—See "Water Works."

Thomasville, Ga.—See "Water Works."

Arcadia, Fla.—See "Bridges."

Ft. Meade, Fla.—See "Water Works."

West Point, Miss.—Bonds in the sun»
of $20,000 will be sold June 7 by County
Bd. Superv. (L. J. Howard, Clk.) for Dist.
No. 2 road bonds.
Chattanooga, Tenn.—The Dixie high-

way, from the Great Lakes to the Gulf of
Mexico, was given definite form here May
22, when the commissioners, two each ap-
pointed by the governors of 7 states,
adopted the route of the highway. Chi-
cago was selected as the northern ter-
minus and Miami as the southern. A
resolution was adopted notifying each
county and municipality through which
the highway has been designated that
their links must be completely and satis-
factorily constructed, in accordance with
the association's specifications, within a
year from May 22. The ofllcers of the
Association include C. E. James, of Chat-
tanooga; Carl G. Fisher. Indianapolis-
Ind., and Clark Howell, Atlanta, Ga.

Waverly, Tenn,—Citizens of Humphrey*
County at Waverly have voted to issue
$250,000 bonds for road construction, the
work to be done under supervision of the
road Comrs. (J. T. Anderson, Pres.).
Bids for bonds to be received about
July 1.

Carlisle, Ky.—No bids received May 15
by Fiscal Court for $125,000 road bonds.
According to reports, new bids will be
received.

Maysvllle, Ky.—The City Council voted
to pave with brick E. 2d St.

Defiance, O.—Reported bids desired un-
til May 31 for $51,000 road improvement
bonds. Address County Clerk.

East Liverpool, O.—Citizens of St.
Clair Township voted $40,000 bonds for
road improvements.

Elyria, O.—About $100,000 county road
bonds have been sold by Road Dist. No. 1.

Huntsburg, O.—Citizens voted $30,000
bonds for road improvements.

Lisbon, O.—Citizens of Elkrun Town-
ship voted $30,000 bonds for constructing
roads.

Marysvllle, O,—Union County Comrs.
sold about $43,000 road and ditch bonds.

Tiffin, O.—City Council voted to spend
$64,000 for street pavements.

Troy, O.—Until June 4 for $28,000
Piqua Pike and Urbana Pike Improv.
bonds. Address M. T. Staley, Co. Aud.

Ann Arbor, Mich.—Manly Osgood, City
Engr., writes all bids opened May 12 for
paving E. Jefferson St. from 5th to State
Sts., about 5215 sq. yds. and 3000 lln. ft.

curb, and Division St. from Detroit St.
to Packard St., about 14,170 sq. yds., and
8285 lin. ft. curb, have been rejected and
new bids will be called for probably on
asphaltic concrete. The bids received on
May 12 specified concrete, asphaltic con-
crete, bitullthic and brick. Engineer's
estimate on paving asphaltic concrete
was $1.20 per sq. yd.

Chelsea, Mich,—Rossback & McKee, of
Ft. Wayne, Ind., have been retained as
engineers by Chelsea, in connection with
street improvements.

Houghton, Mich.—Paving of Front and
Reservation Sts. is contemplated by city.

Sault Ste. Marie, Mich.—Bonds in the
sum of $50,000 win be sold June IS for
county road improvements. Address Her-
bert L. Parsille, Co. Clk.

Rockford, III.—Bd. Local Improvements
contemplates paving with brick Kish-
waukee St.; cost about $50,000.

Walla Walla, Wash.—Until June 8 for Brooklyn, N. Y.—Bd. Estimate appro- Duluth, Minn.—About $400,000 Is to b»
reinforced concrete bridge; cost about priated $600,000 for repaying streets in spent for street Improvements bv city
$2,000. Address W. R. Reborn, City Engr. Boro. Brooklyn. during 1915.
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Lincoln, Nate.—Arthur U. Kdsren. Oo.
Basr.. WTltas it ta propoaed to V*-'^*

OhoTWiB BoMlc. Hotdrodse St., Warren
Avo.. South and O Sta^ about 70.M* aq.

9*. paTinc and 1S.0M tin. ft. curb ( x
M-lB. concrete iMue: aatlmatad coat

aiavx Falla, S. 0.-4t ia jpropoaad to
anT* I* btodu. tndudlnc PhUUpa and
Summit ATea., 7th and Uth Sta.. with
aaphuMc eoncrata en cement ooncrote

S. B. Bowe. Citr Kngr.

WooneoCt. R. '-\"ti. June S jor ^v- besinmng a. «' E.njo ^^ ,-' Slu!
ins portions »'W School Cl.nion and b^

c?eek Address Lookout Mt. Pike Coran.

F:mraott. Prea.). Frank H. Mills. Clt> Lo. fcngi. „ „ , . , , „,„
En«r. Knoxvlile. Tenn.—Until June 4 tor pav-

Connectleut.-Unlil June 1 for following ing, ^grading, curbing, etc., In Improve-

si?rTor| by Chas J Bennett. State ment Diet 103. 105 10^„W8
i?^^o cu:

Address D. G. Leahy, City Recorder; J.

LauraL Mont.—Contract ta about to l>e

lat b7 Town Coundt for pavlns llain
St.: aatlmated coat. US.OM.

OoNad. Tex.—Comrs. Court voted ttS.-

Mt bonds for road tmproromenta.

Taytor, Tex.—AU btda opened by Bd.
CWnra. Mar 14 for SlM.Me bonda tor
atraet paTemcnts tiave Iwen rejected.

-D. P. Ouymon. City

m—mt-, «rlM bids wttl protebly be rc-

oalvad ta July for the propoaed 11.000 tt\.

briek pavamaat on i-ln. concrete
~ " oo Grand Ave. and Court St..

tin. ft. curb. Cost about

Hcations on file for reference at office or

t>. W . Head. Dlv. Engr., Chamber of Com-
merce Bldg. New Haven.
Hartford—13.790 s. yds. plain or rein-

forced concrete pavt. Specifications at

oflSco of Leon K. Peck, Supt. of Streets,

Hartford.

Albany, N. Y.—UnUl June 16 by State

Comn. of Highways. 53 Lancaster St.,

.Albany (EMwIn Duffey. Comr.), for im-
proving highways in various counties, ad-
vertised in Kngineeriiig Record.

Buffalo. N. v.-Until June 1, for paving
portions of HeJIan, Matejko, Kopernlk
and Krakow SU. Address F. G. Ward.
Comr. Pub. Wks.

Long Island City. L.

B. McCalla, City Engr.

Ashland, Ky.—Until June 7, according to

local press reports, for Improving Center

St., a distance of approximately 6500 scj.

yds., by paving with vitr. brick. Address
City Clerk.

Louisville, Ky.-Until May 27, for pav-

ing Frank Ave. Probable cost 13,00U.

Address Bd. Pub. Wks. (R. G. McGrath,
Secy.)

Maysville, Ky.—Until June 7 tor recon-

structing with brick about 38,000 sq. yds.

and for 19,500 lin. ft. cement curbmg on

portions of various streets, advertised in

Engineering Record. J. N. Foster, Chmn.

Sll«ar City, N. M.—ConatrucUon of

atnte rmd Itetwaen SIKer Ctty and Mo-
oOon. distanoe tt M mtlea. la contem-
BiatMl; coat tM.000. Jaa. A. French.
State Bnsr.. Santa Fa.

isiano v.v •-• - N. v.-Until internal Improv. Com.; W. L. Geazier,

June 'J for furnishing and delivering a City Engr.. York St. and Court PI., New-
steam asphalt roller; also regulating and port,

reiavlng streets as follows: With sheet
asphalt. Ralph St., In all 6300 sq. yds. Cincinnati, O.—Until June 18 for im-

Lancaster, Wis.—Until June 2 for grad-
ing and surfacing on Dubuque—Platte-
ville Road, in l^ris and Jamestown.
W,ork is in 3 pieces, quantities estimated
iis follows: Grading, excav. earth, with
some rock expected, 39,000 cu. yds.; sur-
facing with water bound macadam, 21,600
sq. yds.; concrete overflow, paving 9 ft.

width, 700 sq. yds., concrete in culverts
429 cu. yds.; standard wooden guard rail

6900 lin. ft., 10,000 lin. ft. Estimated
cost of work exceeds $35,000. Plans and
specifications have been prepared under
the State Aid (A. R. Hirst, State High-
way Engr., Madison). Address Henry
Mink, County Highway Comr., Lancaster.

Port Washington, Wis.—Until June I

for furnishing material and improving
Wisconsin St. by grading and construct-
ing a bituminous macadam pavement, re-
quiring approximately 1490 cu. yds. grad-
ing and 7803 sq. yds. surfacing. Address
Bd. Pub. Wks. (Wm. Schmidler, Chmn.).

Racine, Wis.—Reported desired until
June 12 for paving Center St. with brick.
Address Bd. Pub. Wks.

Dubuque, la.—Reported desired until
June 3 for 7430 sq. yds. Hillside brick
paving on asphaltic concrete. Address
J. J. Shea, City Recorder.

Sioux City, la.—Reported desired until
May 31 for paving Vfith concrete portion

[?'eS:int''"'e''t5 -^'woiS "l^ oct"" s'tlinJ-^a^^ prov'^rAenT ^f t^he Wmton Road in Spring ^^^^^ ^oadf cost J^looo':^ A^ddress

veTin"aU mo ^T^^o. pav^mettt, etc.: «?WJ°""«h? fpecflcat.on 78L
^^^ Paul X Wells, City Clk.; Fred C. Smith.

Hoqolam. Waali.—City Comra. conald-
atliW pnTti« 12 bloclu from eaat dty
Mmtts to north city timlu: eatlmated

tlO«.MO-

Marysvlllc, Wasti.—City Council voted
to construct cement sidewalks and pave
with concrete Beech St.: cost tlO.OOO.

North YaMma. Waah.—County Oomra.
win build one mile water twund macadam
roadway aa an extension oTTieton Drive.

Otympta, Waah.—Oty Council voted to
pave E. 4lh. Puset SU : cost tlO.OOO.

Port Orchard, Wash.-Plana and speci-
Acatlona are betnc prepared by 8. H.
Barry. County Basr., for permanent
hlshway In PooMn and one mile hlcta-

vay b Stwean Colby and Haraer: also for
hjahway (rem Port OnHuoa to Burley.
Wm. B. Ror. State HIrbway Comr..
aald to l>e intereatad.

SaatUe. Wash.—Contracts are about to

ba let by Bd. Pub. Wka. for pavlnc aa
•aDorwa: E. Marslnal Way, com )MO,0Op:
fllwiilnm Way. tlt.OOO: Thackeray PI..

m.«M: Beacon Ave.. tlSS.OOO.

Otflaa, Ore.—County Comrs.. Polk
Oi^lj oonteraptetea constructlns onea pavemant on Independence-Salem Rd.

_ Ore.—Olty Council Is conald-
pavlnv IS bk>cka with bItuUtblc.

Ora^—Ifunidpal Dept Pub-
ic Wofla eontamplatca eztendlns Greeley

of 1 milea; coat about

TIM OaMaa, Or*.—Bids win soon be re-
' sd tar Oraaty Court. Waaco County.
baOAns OH mlica TIcb Road, near— Ins ( culverts of con

-

tll.000.

San Matao, Cal.—Plana liave been ap-
proved l>y City Trustees for pavlnc M
blocks In district bounded by fth Ave.,B Csmlno ReaL Peninsular Ave. and
~iy «t.

•outh Can Francisco. Cal.—W. J. Smith.
aty ak.. win shortly receive Irids for lay-
Ins 2 tiloclis of aaphalUe ooocrete pavc-
taat. also cooerats suttcra and sewer
hUaSBia Oao. A. Knssat. aty Engr. and
Supc of Straeta

Ogdan. Utah.—We are Informed with
recard to propoaed boulevard alone baaka
«r Osden Uver that a petlUon reprsaent-
fmg 41 per cent of property alons both
kaaka of Ogdan River to l>e atfocted baa
•*• Bled with Ctty Comra.. and now be-
tas eonalderad by them. Osdan River
Sows waatarty throuKh the center of city,
eattins it In two equal parts, total frontas*
about S miles, petition contemplates two
(0-ft. roadways, concrete walls or riprap
on river side: the cost estimated at M
par ft., or a total of tlOO.OOO. Waahlnc-
too Jenkins i* City Ensr.

Salt L^ka City, Utah,—About 4 miles
concrete road Is to l>e constructed by
Comm Davis County.

•Moscow. Idaho.—Contract is about to
be let by City Council for pavlns Jack-
son, Almond and lat Sta.. about 15 blocks.

Vancouver, B. C—dty Council is con-
alderlns pavlnc Hastinss St. with creo-
aoted wood block pavcmenU: coat tM,445.

BIDS DESIRED.
Hofyoke. Mass.—Until lunr « for fur-

nlKhing and delivering f o.b. cars -N'. T,.

N. H. * H. R. It., or iVwiton Ic Maine R R.
aa the Board may dlr<-ft. In Hol>oke. a
sufficient quantity of vitr. paving hri'k

to lay 3200 sq. yds. or more of pavement.
advertised in Enslneerin* Record Ad-
dress Board Public Works. (Oscar C.

Kerry. Assu Clk.)

Massachusette—UnUI June 1 for con-
structing about »200 ft. Sect. A. Sutton-
ITnbrldge Rd. Address Maasachusetw
Highway Comn.. Boston fF. L. Bieler.

Secy.).

|»v
Ave., in all 1J90 »q. . -

Improved sranite blocks, Harris Ave., in

all 1400 sq. yds. granite block, etc.; as-

phaltic concrete pavement. 14th St. and
8th Ave.. In all 2640 sq. yds. pavement,
etc.; regulating, grading and laying side-

walks where not already laid, on por-
tions of Maple. 46th and several other
streets, in all 19.500 sq. ft. cement side-

walk, etc.; also furnishing and deliverintr

to Bureau Highways. 250,000 second-hand
granite blocks. Address Maurice E. Con-
nolly. Pres. Boro. Queens.

Troy. N. Y.—Until June 1 for about 5871

sq. yds. paving on 4th St., including
curbing, etc.. and 13,282 sq. yds. on
Hoosick St., including curbing, etc. Ad-
dress John J. McT.aughlln, Secy. Bd.
Contract and Supply.

Hackensack. N. J.—Until June 7 for re-

siu-faclng with bituminous concrete on
portion of State. Bergen and Warren Sts..

in all 11,510 sq. yds.; also same time and
place for constructing concrete sidewalks
on Jackson Ave.. Old Hoboken Rd., Fred-
erick. Lafayette, Hudson, Holt. Lodi.
River, Berry and other streets. Address
Hackensack Improv. Comn.. Municipal
Bldg. (Fred. J. Thomson. Clk.).

Jersey City. N. J.—Until June 3 for Im-
proving Chestnut Ave. and Elizabeth St.

Address City Commissioners.

Greensburg. Pa.—Reported desired until
.lune 4 for paving about 3% miles of
West Newton-Sutervllle Road, with brick,
'onorete or asphalt. Address John S. Sell,

Co. ("ompt. : C. B. Parkinson. Co. Engr.

Philadelphia, Pa.—Until June 15 for
Imprtivements of Northeast Boule. and
branches from Rhawn St. northward,
advertised In Engineering Record. Work
Includes b8.4&7 sq. yds. bituminous pavt.,
7257 lin. ft. sewers. 9220 sq. yds. vitr.

block pavt., 17,490 lin ft. concrete curbs,
etc Address Dept. Pub. Wks., Room
2J2 City Hall.

Pittsburgh, Pa.—Until June 10 for im-
proving roads as follows: Fox Chapel Rd.,
<'>'Hara and Indiana Townships, about

12.000. Address Albert Reinhardt, Clk

Co. Comrs.

Columbus, O.—Until June 1 for paving
with asphalt, brick or stone blocks por-

tions of .\rmstrong. Broad and other

streets. Address Dir. Pub. Service (Paul

B. Kemper, Clk.).

Dayton, O.—t'ntil June 1 for paving
portions of Norman Ave., W. 3d, Sum-
mers, Wyoming and Longftrorth St. and
an alley east of Garfield St. Address Sec-
retary to Director Pub. Service.

City Engr.

Clarksdaie, Minn.—Until June 7, (or 4
miles of gravel road, width 14 ft. and 8-in.

deep on side, 10-in. deep in center. Ad-
dress Clerk, County Supervisors. Walter
L. Brannon, Co. Highway Engr.

Duluth, Minn.—Reported desired unjll
June 2 for paving portions of 1st and 6th
Sts. and 16th Ave.; probable total cost
$55,599. L. Ayres, City Engr.

"..13 miles: Middletown Rd.. Chartiers concrete foundation. Chas. Cole. Misha-
Township, about I'/i miles: Bower Hill
Rd.. Collier Township, Vt mile; Thompson
iind Wibble Run connecting road, Shaler
Township 2.4 miles: Oakwood Rd., Char-
tiers Township. .44 mile; Jacks Run Rd..
Ross Township. 1.6 mile«. Address Hyatt
M. Cribbs. Co. Controller.

Baltimore, Md.—^Untll June 2 for Con-
tract No. 118, paving Lombard St. and
Washington St., to Include the following:
It.AiHt »q. yd sheet asphalt. H4 In. toping.,
IH-ln. binder, 6-in. concrete base; 600 sq.
yd. vitr. block, cement All. mortar cushion,
«-ln. concrete base; 2400 sq. yd. Hillside
vitr. bik., cement flit, mortar cushion, 4-In.
concrete base: 9!>0 sq. yd. granite bik.
pavg., asph. flll, sand cushion, 6-ln. con-
crete base, city area; 1000 gq. yd. granite
blk. pavs.. asph. flll. sand cushion. 6-ln.
concrete t>ase. railway area; 2150 sq. yd
vitr. blk. cutters, cement flll, mortar
cushion, 6-ln. concrete base; 110 sq. yd.
granite block liners, asph. flll, mortar
cushion. <-ln. concrete base; 10.000 lin. ft.

.irmored concrete curb and circles; 3800
lin. ft. old stone curb and circles re-
dressed and react; 42S0 cu. yd. grading.
dty area; 300 cu. yd. grading, railway
area.

Clarksburg. W. Vs.—Until June 4 for
paving % mile at Wallace, H4 miles
Khumston. with brick or concrete, raised
curb on concrete base and 12 x 12-ln. on
stone base, 6-ln. stone or concrete foun-
dation, dirt and shale fill: cost 350,000.
Address C *. FIttro, Co. Road Engr.

Camden, Ala.—Reported desired until

New Ulm, Minn.—Until June 1 for fur-

.-. , .^ n .J .i„oi,.«/i T„r,.> 9 fnr nishing and delivering a 10-ton. single

fi^ri'- W«--L«!f«'-'>.i".-J.^°^
^onL-r-^-A^ddTr•w^Sf.'X?l!e?^^5'i'tr I^^.
F. D. Minium, City Engr.

St. Cloud, Minn.—Until June 15 for con-
crete paving Improvement No. 260 and
261, about 10,300 sq. yds. Address Geo.
G. Magnuson, City Clk.

St. James, Minn.—Until June 9 for con-
structing State Road No. 5, from Butter-
fleld. South, 7% miles; State Road No. 1.

Town of Antrim, South, 3 miles; State
Road No. 1, Town of Fieldon, 6% miles;
State Road No. 7, from Odin, East, 2Vt
miles; State Road No. 5. from Butter-
field, North. 2 miles; State Road No. 4.

between Sects. 23 and 24, Town of Nel-
son, 1 mile; State Road No. 3. East of
Madelia, % mile; work Includes approxi-
mately 67,000 cu. yds. grading and 78,000

lin ft. turnpiking, installation of portable
culverts and the constructing of concrete
box culverts and laying drain tile. Ad-
dress John C. Jensen, Co. Aud.

Arkansas City, Kan.—Reported desired
until June 1 for 12,000 sq. yds. vertical

fiber block pavt. Address R. F. Fltz-
patrick. City Clk.

Ft. Leavenworth, Kan.—Until June 16

for constructing concrete walks, curbs,
gutters, concrete pavt., etc., at Ft.
Leavenworth. Address (lapt. H. B. Corn-
stock, Q. M., Corps., Constructing Q. M..
Ft. Leavenworth.

PotosI, Mo.—Until June 1 for loading,
hauling and spreading gravel, and con-
structing earth shoulders and finishing
gravel and stone roads within the Potosi
Special Road Dist. Address Comrs. Po-
tosi Special Road Dist., care of W. R.
Heagler. Engr.. Washington County Bank
Rldg., Potosi.

Seattle, Wash.—Reported until June 9

for wooden block pavement. Central
Waterfront Improvement. Approximate
cost, $7,000. Address Port of Seattle
Comn. (C. E. Remsberg, Secy.).

Vancouver, Wash.—Until June 14 for
paving Columbia St. with hard surface
material 2100 sq. yds. and 450 lin. ft. curb.
Cost $4,500. B. L., Dorman, City Engr.

Walla Walla, Wash.—Until June 8 for
7000 sq. yds. paving. Address W. R.
Rehorn, City Engr.

Washington—See "Bridges Bids De-
sired."

Washington—Until June 2, according to

press reports, two portions of the Pacific
Highwav a new Nisqually section, using
grade over Nisqually Hill, between Ta-
coma and Olympia. and 6 miles of new
highway south of Toledo. Address State
Highway Dept., Olympia.

grading, draining and macadamizing
North and South Center Roads a distance
of about 5166 ft. in Brighton Township.
Address F. L. EUenberger, Co. Clk.

Qlendale. O.—Until June 18 for resur-
facing with macadam Sharon Ave., from
east to west corporation line of Village of

Olendale, Springfield Township. Address
Co. Comrs., Cincinnati. (Albert Rein-
hardt, Clk.)

Palnesvllle, O.—Until June 18 for fur-
nishing material, grading, draining and
paving with concrete (or other material
equally as good, but not more expensive):
Narrows Center Rd., about 1.12 miles;
Call Rd.. about 2.12 miles: South Ridge
lid., about 5.13 miles, all in Perry Town-
ship; also grading, draining and paving
with brick block. Mentor St.. Village and
Township of Mentor. Address County
Comrs. (W. Albert Davis. Secy.).

Steubenvllle, O.—Until June 18, for con-
structing Midway and Salem Free Turn-
pike, Salem Township, .\ddress County
Auditor.

Toledo, O.—See "Bridges Bids Desired."

Bremen, Ind.—Until June 18 for the fol-

lowing street improvements: 15.585 sq.

yds. paving, 9070 lin. ft. of combined
cement curb and gutter. 876 lin. ft. mar-
ginal curb, 22 iron storm water inlets,

11 manholes reset. 440 lin. ft. 8-in. vitr.
tile set, 6800 cu. yds. excav. All on 5-in.

F. F. Knoblack.waka, Engr. in Charge.
Town Clk.

Marlon, Ind.—Fred C. Smith, Deputy
County Surveyor, writes bids desired
about July 1 for paving road from Sol-
diers' Home to 38th St. Bridge with
Tarvia: cost, $10,000.

Ann Arbor, Mich.- Reported desired un-
til June 2 for 20,000 sq. yds. asphaltic con-
crete pavt. Address Bd. Pub. Wks.,
Manley Osgood, City Engr.

Sault Ste. Marie, Mich.—Until June 14
for a bituminous coated concrete pavt.
on Portage Ave., approximately 12,000 sq.
yds., including curbing, etc., advertised
In Engineering Record. Address A. J.
Eaton, Secy. Bd. Pub. Wks.

Illinois.—TTntil June 2 for following
S; I Improvements (cement to be
r State):

I " >'ount. Sect. 'I., concrete, 1500
ft., cost $2,031 (nearest I . O. Tremont).
Wabash County, Sect. A, gravel, 8860

ft., cost $6,043 (nearest P. O. Mt. Carmel).
No material furnished by State.

I>a .Salle County, Sect. A. brick, 4040 ft.,

cost 328,348 (nearest P. O. Utica).
Address State Highway Commission,

Springfield.

Lake Forest, III.—Until June 1 for im-
proving certain streets and bridge requir-
ing about 12.600 lin. ft. combined curb
and gutter; 1950 cu. yds. crushed lime-
stone in place, 60 catch basins adjusted
and repaired, 13,400 sq. yds. asphaltic

JuneTf^; irr'a;i'i;g'i^d!l!*vennl°o«?t"o} c'"'<:>-ete pavt. (machine^mixed typ'e); 913

sSlem and Mobil" Rd >SdreM PSun.v «"• }'<"'• creosoted block pavt. on creo-

Corors (R)
' '^''<"«»» County gated plank floor with new steel Joist

Vanceburg, Ky.—^I'ntil June 5 for 7
miles of macadam road. Address O. P
Pollitt, Co. Clk. Ivan W. Saunders, Engr.
Vanceburg.

Chattanooga, Tenn.—Until May 81, for
constructing concrete pike. 2.13 miles In
length, together with culverts, walls, etc..

and other alterations to bridges, .\d-
dress Wm. M. Lewis. Pres. Bd. Local
Improv.; Jas. Anderson, Jr., City Engr.

Peoria, III.—Until June 1 for rcpaving
with brick 2d Ave., from Franklin to State
Sts., requiring 3400 sq. yds. pavement,
etc. AddrpBH Bd. Local Improv. (Sher-
man W. Eckley, Pres.).

San Jose, Cal.—Until June 7 for im-
proving San Jose and Alvlso Rd., in Rd.
Dist. No. 3. Address Henry A. Pflster,

Clk. Co. Bd. Superv.

Idaho.—rntll June 4 for following State
work, in Washington County: Construct-
ing a portion of Idaho-Pacific State High-
way a distance of 6 miles, earthwork.
6250 cu. vds.; machine grading. 2.8 miles;
gravel surfacing, 33,300 sq. yds.: one 16

ft. I beam bridge and one 8 ft. span re-
inforced concrete bridge. Address State
'Tighwav Comn.. Boise (Eklw. S. Smith,
State Highway Engr.).

Sandpoint, Idaho.—Reported until June
10 for paving approximately 18.000 sq. yds.

on 5-in. concrete base. .Address City
Clerk.
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Berlin, Ont.—Until June 3 for con-
structing approximately 2000 sq. yds.
pavt., alternate bids received on asphalt,
bitulithic and vitr. brick. Herbert John-
ston, City Engr. Address A. H. Miller,
City Clk.

Kingston, Ont.—Until May 31 for 12,000
Imperial gals, of road asphalt tor use in
constKyction of asphalt macadam pavt.
delivered in bbls. f. o. b. Kingston, in car
load lots as required, duty paid. Address
R. J. McClelland, City Engr.

PRICES AND LETTINGS.
irlndicates award of contract.

Maine—Following are lowest bids opened
May 19 by State Highway Comn., Au-
gusta, for state highway work as follows:
State Highway A, Scarboro, D.47 miles:

R. F. Huoson, $63,556; A. D. Bridge's
Sons, $71,487; O. W. Kackle, ?72.197.
*State Highway A, South Portland, 2.22

miles, awarded to Hassam Paving Co. at
J25,63y for concrete.

State Highway C, Bath, .83 miles:
Ahern Constr. Co., ?6,30S; A. Williams
Co., $4,594. To be constructed by "State
Highway Dept."
State Highway D, Thomaston, 1.279

miles: A. i>. Bridge's Sons, 55,848; H. L.
Baker, $5,761; Ahern Contr. Co., |5,934;
A. Williams Co.. $6,136. To be construct-
ed by "State Highway Dept."
•State Highway E, Manchester, 2.68

miles, awarded to Ahern Constr. Co.,
Willimantic, Conn., $18,308. Next 2 low-
est bids: R. G. Miller, $18,534; A. U.
Bridge's Sons, $18,646.
•State Highway H, Fairfield, 2.29 miles,

awarded to Noyes & Campbell, Augusta,
$9,788.
State Highway L, Prospect, .34 miles:

John H. Young, $1,763; Manzie Rogers,
$1,889.

State Highway L, Searsport, 2.53 miles:
M. Rogers, $9,718; H. A. & S. G. Day,
$11,345; A. Williams Co., $12,413.
•State Highway N, Edmunds. 1.95

miles, awarded to A. Williams & Co.,
Boston. Mass., $9,966. Other bids: Noyes
A Campbell, $11,299; H. L. Baker, $13,673.
•State Highway S. Oxford, 3.77 miles,

awarded to Jas. McGregor of Rumford.
$16,987. Next 2 lowest bids: M. La-
Torgna. $17,333; Jas. H. Kerr, $18,808.
•State Highway S, Poland, 3.65 miles,

awarded to Jas. McGregor of Rumford,
$14,089.

•Holyoke, Mass.—Contract for improv-
ing about 13,000 sq. yds. Northampton
St. with asphaltic wearing surface award-
ed by Bd. P»ub. Wks. to Daniel O'Con-
nell & Sons. Holyoke, at $1.05 per sq. yd.

•Massachusetts.—Contract awarded by
State Highway Comn., Boston, as follows:
•Westford, to James E. Watkins, of

Amesbury, Mass., at $4,182.
Falmouth, not yet awarded.

•Connecticut. — Contracts have been
awarded by Chas. J. Bennett, State
Highway Comr., Hartford (bids opened
May 10), as follows:
•Enfield, for widening bridge and ap-

proaches over Fresh Water Brook, to T.
F. Foley Co.. South Norwalk, at $1,378.
•Westport, for constructing section of

brick over concrete base on Boston Post
Road, to Connecticut Hassam Paving
Co., New Haven, at $4,248.
•Windham, about 6930 ft. of gravel road

on Windham-Scotland Rd., awarded to
Framingham Constr. Co., South Framing-
ham. Mass., for approximately $8,000.
•SImsbury, about 5300 ft. of Topeka

bituminous concrete on Main St., awarded
to Union Paving Co., Schenectady, N. T..
at $12,305.
•Greenwich, about 8475 ft. of Topeka

bituminous concrete on Boston Post Rd.,
awarded to W. H. Arthur, Stamford, at
$16,386.

New Haven, Conn.—F. L. Ford. City
Engr., writes all bids opened Mav 17 for
7000 sq. yds. paving on Crown St. have
been rejected on account of insufflclen'
funds. Lowest bidder: C. W. Blakeslee &
Sons, New Haven, at $3.35 per sq. yd.;
total $24,000.
•Contract awarded for sheet asphalt

pavement on Court. Prout and Librarv
Sts.. etc. (bids opened Mav 18) to Union
Paving Co., Schenectady. N. Y.. as fol-
lows: 20,700 sq. yds. sheet asphalt on old
macadam base, 82 cts. ; 500 tons additional
binder, $5.40; 500 tons Nez crushed stone,
$1.65; 100 tons crushed stone dust, $1.55:
total. $20,654. Other bids: C. W. Blakes-
lee & .Sons. New Haven. $20,656; E. P
Tracy, Derby, $26,260.

Albany, N. Y.—Following are lowest
bids opened May 21 by State Highway
Com., 55 Lancaster St., for construction
of highways by State aid:
Road 1238. Union Village, Main and

Nantlcoke Sts., Broome County, 1.03
miles: Tyne & Willey, Binghamton,
$49,274: Paddelford & King. Sherburne,
$49,422: Holleran Bros., Elmira, $50,963;
Lee Du Bois, Leicestershire, $51,150.
Road 5412. Union Village. Main and

Bridge Sts.. Broome County, .28 miles:
Paddelford & King, Sherburne, $11,135;
Tyne & Willey. Binghamton, $11,319; Lee
Du Bola, Leicestershire. $11,472; C D.
Bean. Binghamton, $11,526.

Road 5440. Binghamton City, North
Chenango St.. Broome County. .41 miles:
Arthur D. Osborne. Binghamton. $20,-
488; Paddelford & King, Sherburne, $22,-
«20; C. D. Dean. Binghamton, $23,041 ;

Tyne & Willey. Binghamton. $23,541.
Road 1269. Little Valley.CpttRraneus.

Pt. 1. Cattaraugus Couiitv, .''..62 miles:

Woolsey Constr. Co., Davenport, la.. $74,-
127; MciNerney Constr. Co., Canton, Pa.,
$75,659; Gleason & Davitt, Albany, $76,-
699; O. M. Severson, Erie, Pa., $78,080.
Road 1275, Little Valley-Cattaraugus,

Pt. 2, Cattaraugus County, 3.95 miles; O.
M. Severson & Co., Erie, Pa., $67,727;
McNerney Constr. Co., Canton, Pa., $67,-
817; Woolsey Constr. Co., Davenport, la.,
$68,169; F. Harrison Higgins Co., Olean,
$70,621.
Road 5544, Hinsdale-Franklinville, Pt.

2, Cattaraugus County, 6.88 miles: D. D.
Dugan & Sons, Olean, $132,687; James
Rosney, Buffalo, $134,877; Parker-Has-
sara Paving Co., Worcester, Mass., $138.-
308; Woolsey Constr. Co., Davenport, la.,
$139,203.
Road 1270, Meridale-Delhi. Delaware

County, 7.69 miles: Sam'l Beskin, Beacon,
$72,768; H. B. Sproul Co.. Inc., I»eekskill,
$72,878; E. J. Anderson, Menands, N. Y.,
$74,452; Rob. Roy Constr. Co., Albany,
$75,509.
Road 1271, Rockrift-Colchester, Dela-

ware County, 11.4 miles: Fulton Eng'g
Co., Inc., Albany, $128,446; Schunneraunk
Constr. Co., Highland Mills, $130,542;
Sam'l Beskin, Beacon, $131,685; H. B.
Sproul Co., Inc.. Peekskill, $133,260.
Road 1272. Colchester-Delancey, Dela-

ware County, 5.84 miles: E. J. Anderson,
Menands, $63,898; Fulton Eng'g Co., Al-
bany, $64,991; H. B. Sproul Constr. Co.,
Inc., Peekskill, $65,838; Ruddy-Saunders
Constr. Co., Troy, $66,819.
Road 1268, Pavilion-Batavia, Part 2,

Genesee County, 4.49 miles: John John-
son Constr. Co., Buffalo, $39,732; F. W.
Knickenberg. Buffalo, $39,759; Chilson &
Gibson, Le Roy. $41,880; Mich'l Murphy,
Rochester, $42,528.
Road 1242, Hunters - Tannersville.

Greene County, 4.43 miles: John L. Hayes
Constr. Co., Yonkers, $50,420; M. E.
Francis. Tannersville, $51,647; Catsklll
Constr. Co., Catskill, $51,804; Westchester-
Dutchess Cor., Mt. Vernon, $52,446.
Road 5553, Camden-Oswego (bounty

Line, Oneida County, 5.73 miles: B. F.
S. Company, Herkimer, $49,893; F. Har-
rison Higgins Co.. Olean, $51,991; Brady-
Oltarsh Constr. Co.. Inc., New York, $53,-
rj92: Fort Schuyler Constr. Co., Oneida,
$54 534
Road 1139, Clifton Springs Village, Ken-

dall and East Main Sts., Ontario County,
1.38 miles: Thos. F. Murray, Le Roy,
$17,306; J. W. Brennan Constr. Co., Inc.,
Geneva, $17,933; Whitmore-Rauber &
Vicinius, Rochester, $18,499; 'McNerney
Constr. Co., Canton, Pa., $18,523.
Road 1276. Victor Village, Cedar, West

Main and East Main Sts.. Ontario County,
1.23 miles: Schroeder- Hicks Const. Co.,
Rochester. $23,272; Connors & Galllvan,
Elmira. $23,741: McNerney Constr. Co.,
Canton. Pa., $23,948; John Johnson Const.
Co.. Buffalo. $24,145.
Road 1277, Phelps Village-Main St.. On-

tario County. 1.53 miles: Lake Shore
Constr. & Supply Co.. Dunkirk, $66,349;
John Johnson Constr. Co., Buffalo, $69,-
959: J. W. Brennan Constr. Co., Inc..
Geneva. $70,959; Wm. H. Ring Contr,
Co.. Ogdensburg. $71,481.
Road 1278. Canandalgua-Orleans, On-

tario County, 8.63 miles: Hovev Bene-
dict. Williamsport. Pa.. $55,206; Ribstine-
Holter Co.. Inc. Rochester, $59,229:
Michael O'Brien. Cortland, $61,174: I. M.
Ludington .Sons, Inc.. Rochester, J61.710.
Road 1262, Madrid-Waddington, Part 1,

St. Lawrence Co.. 5.07 miles: W. T.
Thayer Co.. Chateaugay, $44,882: J. H.
Weidman. Syracuse. $46,344: Thos. Grady,
Rochester, $47,116: Ross-Hallenbeck Co..
Copenhagen, $47.25,7.
St Lawrence Countv. 3.09 miles: Thos.
O'Brien. Watertown. $31,802: F. Harrison
Higgins Co.. Olean. $34,919- W. T. Thayer
H Co.. Chateaugny. $36,172; Richd. Hop-
kins. Troy. $36,450.
Road 5551. Duanesburg-Quakcr St..

Schenectady County. 3.34 miles: Wm.
Green. Schenectady. $32,461; Alonzo
Schaupp. Guilderland. $32,580: Curran
Cor., Middletown. Conn., $32,972; F. A.
Biggi, Brooklyn. $33,900.
Road 1274. Quogue-South Hampton,

Suffolk County. 10.50 miles: Town of
Southampton, N. Y.. $113,068; Eggleston
& Garthwaite. Yonkers, $114,209; Galway
& Company, New York City, $119,635:
.John L. Hayes Constr. Co., Inc.. Yonkers,
$121,776.
Road 1081. South Argyle-Argyle. Wash-

ington County, 3.34 miles: John Crlsorio,
.\ltxiny. $27,354; K A. Biggi. Brooklyn.
$28,390: Brady-Oltarsch Constr. Co.. Inc.,'
New York, $29,165; Ahearn Constr. Co.,
Willimantic, Conn.. $29,424.
Hoad 1223, Battenville-Salem, Washing-

Ion County, 5.96 miles: B. J. Anderson.
Menands. $62,261; F. A. Biggi. Brooklyn.
$63,490: Ahearn Constr. Co.. Willimantic,
Conn., $64,210: Brown & I>owe Co.. Sche-
nectady. $66,010.

kNevi York, N. Y.— Contracts have been
.iwarded by President, Manhattan Boro.

.

for repaying work (bids opened May
'•). to Aztec Asphalt Co., for repaying
.Market and Monroe Sts., $13,495; 15th
St.. from Ave. A to 3d Ave., $13,107;
30th St., from Sth to 9th Aves.,
$'.,532; 32d St., from 2d to 3d Aves., $4,476;
'0th St., from 2d to Lexington Ave.,
$7,195; to the Asphalt Constr. Co., for
1 76th St.. from Audubon to St. Nicholas
Aves., $3,004; to W. J. Fitzgerald, for
Houston St., from Lafayette to Crosby
Sts.. $2,122. and 27th St.. from 10th to
nth Aves., $11,608; and to M. Baird
Constr. Co., for 32d St., from 1st to 2d
Aves.. $111. 3St' and 40th St.. from 1st to
2d .\vos.. J10.2I3.

Hartford, Conn.—Bids were opened May 17 by Bd. Water Comrs. (Caleb M.
Saville, Ch. Engr.), for Contract 8, constructing gravel road north of Nepaug reser-
voir, and in all 16 bids were received ranging in price from $26,917 to $46,320.
Following are unit prices of the 4 lowest bidders: (a) Middlesex Contr. Co., North

Adams. Mass., $26,917; (b) Perini Constr. Co., Ashland. Mass.,. $28,397; (c) Plerson
Eng. & Constr. Co., Hartford, $31,855; (d) Louis Longhi & Bro., Torrington, $31,894.

(a) (b) (c) (d)
8 acre clearing and grading road location $50.00 $50.00 $100.00 $60.00

26,000 cu. yd. earth excav. 24 .25 .40 .30

2.900 cu. yd. rock excav 1.50 1.25 .50 1.20

12,800 sq. yd. 8 in. gravel surface 25 .30 .40 .33

150 sq. yd. 8 in. Telford base 65 .76 .50 .40

50 cu. yd. broken stone and gravel 2.00 1.20 1.00 .76

600 sq. yd. cobble gutters 75 .60 .60 .40

700 cu. yd. dry rubble masonry and paving 2.50 3.00 3.00 2.50

.jO cu. yd. rubble masonry laid in mortar 6.00 5.00 5.00 4.25

100 cu; yd. concrete masonry 10.00 8.00 7.00 . 8.00

1,000 lb. cast iron strainers 05 .04 .06 .05

7.000 lb. corrugated ingot iron culvert pipe 10 .10 .10 .09

200 lln. ft. 6 in. tile pipe 30 .40 .25 .20

4,500 lln. ft. wooden guard rails 30 .24 .30 .23

50 acre clearing of reservoir site 25.00 40.00 40.00 75.00
25 acre grubbing of reservoir site 50.00 75.00 40.00 75.00

16.000 cu. vd. soil excavation 32 .35 .36 .40

10 cu. yd. removing excrementitious material 10.00 5.00 5.00 1.00

Sanitary requirements, lump sum 509.00 50.00 200.00 00.00

•Oswego, N. Y.—Contract awarded
May 14 for 7700 sq. yds. brick pavement
to J. A. Culkin, of Oswego, at $19,368.

Other bids: Samuel Bonn, Syracuse,
$20,745; Guy B. Dickison, Syracuse,
$21,034; John Henrick, Oswego, $20,241.
Chas. W. Linsley, Corar. of Wks.

•Syracuse, N. Y.—Contract for paving
with brick Marcellus St. awarded by Bd.
Contract and Supply to Guy B. Dickin-
son. Kirk Bldg., at $23,918.

•Long Branch, N. J.—Contract for fur-
nishing gravel for city awarded by City
Comn. to Atlantic Coast Sand Gravel Co.,
at 97M cts. per cu. yd.

•Westfield, N. J.—Contract awarded by
Town Council for grading and macadam-
izing sections of Chestnut St., Maple St.,

and Edgewood Parkway (bids opened May
17) to Weldon Constr. Co., Rahway, at
$6,723. Chas. Clark, Town Clk.

•Pittsburgh, Pa.—Contract awarded
May 14 for laying street car tracks and
wood block paving on Bridge No. 2,

.Allegheny River, to A. V. Purnell, 507
Janella St., Pittsburgh, at $31,744. Hyatt
M. Cribbs, County Controller.

Baltimore. Md,—Following are lowest
liids opened by City Paving Comn. for
paving:
Contract No. 115: Sheet asphalt, wood

block and granite block in railway area
I all 6 in. concrete base). Lowest bidder,
P. Flanigan & Sons, of Baltimore, as fol-

lows: Sheet asphalt, H in. top. binder
extra, old base. 70 cts, per sq. yd.; sheet
asphalt, 1% in. top. 1>4 binder. $1.60 per
s(|. yd.; sheet asphalt. 1^ in. top, 1% in.

binder, old concrete base, $1 per sq. yd.;
granite blk. in railway area, asphalt fill,

sand cushion, $3.40 per sq. yd.; wood blk.,

city area, asphalt fill, mortar cushion,
$3.40 per sq. yd.; wood blk., railway area,
.isphalt fill, mortar cushion, $3.40 per sq.

yd.: redressed gr. blk.. railway area,
cement fill, sand cushion, $2.10 per sq. yd.;
redressed gr. blk., railway area, asphalt
fill, sand cushion, $2.30 per sq. yd.; sheet
asphalt, railway area, m in. top, Ihi in.

hinder, $1.65 per sq. yd.; granite block
liners, $3.75 per sq. yd.; vitr. block gut-
leis. $2.10 per sq. yd.; armored concrete
curb, 60 cts. per lin. ft.; old stone curb
redressed and reset, 30 cts. per lin. ft.;

hinder. $4 per ton; grading, city and rail-

way areas, 50 cts. per cu. yd.; total, $9,327.
Next 2 lowest bids: Baltimore Asphalt
Block & Tile Co.. Baltimore. $10,340.50;
American Paving & Contracting Co., Bal-
timore, $11,914.45.
Contract No. 116—Granite block repay-

ing: Lowest bidder, I. .1. Smith & Co.,
Inc., Richmond, Va., as follows: Granite
block paving, old block. 4 in. concrete
liase. cement fill, sand cushion, 90 cts. per
sq. yd.; on 6 in. base, $1.10 per sq. yd.;
armored concrete curb, 55 cts. per lin. ft.;

old stone curb redressed and reset, 30 cts.

per lin. ft.; grading, city area, 90 cts. per
cu. yd.; grading, railway area, $1 per cu.
vd.; total. $14,423. Next 3 lowest bids:
P. F. Reddington. Baltimore, $15,828; Geo.
Long Contr. Co., Baltimore, $17,514;
American Paving & Contr. Co., $17,532.
Contract No. 117^—Granite block paving;

Lowest bidder. I. J. Smith & Co.. Rich-
mond, Va., as follows: Sheet asphalt,
1% in. top, H4 in, binder, old base, $1.75
per sq. yd.; granite block paving, asphalt
till, sand cushion, 6 in. concrete base, city
area, $3.13 per sq. yd.; on railway area,
$3.23 per sq. yd.; armored concrete curb,
5."i cts. per lin. ft.; old stone curb and
circles. 30 cts. per lln. ft.; grading, city
urea. $1.20 per cu. yd.; grading, railway
,\rea. $1.30 per cu. yd.: total. $23,394. Next
3 lowest bids: M. J. Beach Co., Balti-
more, $23,394: American Paving & Contr.
Co.. $23,999; Geo. Long Contr. Co., $24,043.

•Towson, Md.—Contracts awarded May
13 for macadam paving as follows: Chesa-
peake Ave., to P. Reddington & Sons, 321
E. St. Paul St.. Baltimore, at $3,720; Bel-
lona Ave., to U. D. Rich. 3205 Clifton St..

I'altimore, at $6,634; Malvern Ave., to C.
n. Bowen. Towson, at $3,612. W. G.
.Sucro, Roads Engr., Towson.

•Wayne, W. Va.—Contract awarded by
Co. Comrs. May 1 to Brubaker Contr. Co..
Huntington, for constructing 3 miles of
hard road between Four Pole and Twelve
Pole. Ceredo Dist.. at $54,000.

•Anderson, S. C.—Contracts for paving
awarded by Street Paving Com. to
Southern Paving Constr. Co.. Chatta-
nooga. Tcnn,, 30,000 sq. yds. brick pave-

ment on Main St.. at $1.95 per S(|. yd. and
for 65.000 sq. yds. asphalt on Market,
Church, River, McDuflle, Greenville,
Whitner and Calhoun Sts., at $1.42 per
sq. yd.

•Charleston, S. C.—Contract awarded
for paving (bids opened May 18) as fol-
lows: To Simons-Mayrant Co., Charles-
ton, for creosoted wood block, at $2.11
per sq. yd., and to Louis Lawson. Nor-
folk, Va., for sheet asphalt at $1.43 per
sq. yd. J. H. Dingle, City Engr.

•Russellvllle, Ala.—Contract for con-
structing 18 miles gravel pike road be-
tweeif Russellvllle and Red Bay awarded
by Franklin County Court of Revenue to

Newell Bros.. Birmingham, at about
$50,000.

•Alexandria. La.—Contract for con-
structing 26 miles gravel road In Alex-
andria Ward awarded by Police Jury to
Wetzel & Co., Bossier, at $83,596 (bids
opened May 3).

•Jeffersonvllle, Ky.—Contract for con-
structing the Balie L. Burtt Rd. awarded
by Bd. County Comrs. to F. O'Nell at
$16,894.

•Norwood, O.—Contract awarded May
10 for paving Baker Ave. with bltummous
macadam to Geo. Murdock. of Norwood,
at $5,335. D. F. Frayser. Clk. Bd. of
Control.

•Wauseon, O.—Awarded May 18 by Co.
Comrs. for constructing stone roads as
follows: Clinton Rd., to Doan & Langen-
derfer, Toledo, $7,875; Frank Rd.. to
Kelly Constr. Co.. Bryan. $25,000; Dover
Rd.. to Zeller & Drum. Swanton, $6,699.

W. W. Ackerman. Co. Aud.

• Boonvllle, Ind. — Comrs. Warrick
County have awarded contract for con-
structing Boonvllle and Millersburg rock
road to S. R. Adams & Co., Princeton, at

Evansville, Ind.—Bid of Roetzel, Buler,
Merritt Constr. Co. for paving 17 streets
with asphalt is recommended for award.

Ann Arbor, Mich.—See under "Paving
.and Roads" "Prospective Construction."

Illinois.—Following are lowest bids
opened by State Highway Comn., May
20. for State Aid road work, as follows:

Saline County, Sect. A, concrete road,
Ernest Berns. Terre Haute. Ind., $9,000.
Edgar County, Sect. C brick Allen Par-

rish, Paris, $2,780.
Pope County, Sect. A. bridges, Chas.

Gullett, Golconda, $1,205.
Henry County, Sects. A and B. Grohne

Contr. Co., Joliet, concrete, $19,330.
McHenry County, Sects. C. D, E and

F. concrete, C. A. Williston. Chicago,
$11,370.
Edwards County. Sect. A, gravel, G.

W. and C. G. Morgan, Cami, $2,724.
Marion County. Sect. A, bridge, F. S.

Nichols, Flora, $5,650.
Marion County, Sect. C. bridge, M. R.

McCall, Sandoval. $970.
Marion County, Sect. B, concrete, H.

H. Hall Constr. Co., East St. LkjuIs,

$4,890,
Schuyler County, Sect. B, road and

bridge. Zastrow & Lashmet, Jacksonville.
$1,054,

• Milwaukee, Wis.—Contracts for pav-
ing (bids opened May 14 by County High-
way Comn.) have been awarded as fol-

lows (all concrete paving, county to fur-
nish cement): Beloit Road, to Kroening
Constr. Co., Majestic Bldg., Milwaukee,
grading 35 cts. per cu. wd., paving 53 cts.

per sq. yd., extra for reinforcing 6 cts. per.
sq. yd.; Layton Ave., to Milwaukee Gen-
eral Constr. Co.. 857 Sth Ave.. Milwaukee,
grading 45 cts., paving 59 cts. (rein-
forced); Lake Road, to Paul GoUnlck, 887
23d Ave.. Milwaukee, grading 33 cts,. pav-
ing 59,5 cts.. and N. Cape Road, to Delta
Contr. Co., Escanaba, Mich., grading 38
cts., paving 78 cts.

•Cedar Rapids, la.—Contract awarded
for paving Park and Washington Aves.,
etc. (bids opened May 21) to Ford Pav-
.ing Co., Cedar Rapids, at $42,615. using
asphaltic concrete. L. J. Stomy, City
Clk.

•Storm Lake, la.—Bids were opened
May 18 for concrete paving on Lake Ave.
and 5th St., from plans of Bruce, Stand-
even & Boynton, of Omaha, Neb., and
contract has been awarded to Moore Sieg
Constr. Co.. of Waterloo, at the follow-
ing bid; 51.920 sq. yds. concrete pav..
Class B. $1,331^; 2750 ft. 6 x 20-in. curb.
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M eta.; U.M* ft. cwbli>«d curb and
fottar. M «la.: n nttar eraaaUva. M;U cork taMa. tu!U: tS crau lalata.
$U.M: MS ft. M-ln. viir. aewer pip*. 4«
eta.; Mt ft. (-to. riu. mww pip*, U
eta.; touL |Tt.Mt. Next a lowMt bUU
on thto ckas of parlnc: XIracU Oaoatr.
Co.. t7>.IM: Baatoa^ Ok«a. tSl.MT: C.

STREET CLEANING AND
GARBAGE DISPOSAL

B. MeNa tsLvn.

«C««tar City. Minn.—Tba CDoabr Au-
ditor wrttaa btda wer« opened May IT
far about 1>.KS ft. nwd work and aU
Mda (or eonstructloa at Oounty Job No.
U State Road No. 1. were relaeted and
work wiU be done by Day labor. Con-
tract (or eooatmction of part o( a county
road bas been awarded to Qllette A
Oataow. WyomlnK. Minn.

'AGfvat Band. Kan.—Contract awarded
(or SS.tM ao. yda. aapbalue concrete pavi.
<btda OMDed May SI) to WatU * Amer-
auji. ^lliia, at KS.4M. CMber bidden:
Downard-GOkaraOB. Ardmore. Okla.,
tM.17«: Kaw FkTteB Co.. Topeka. |W.l!a:
J. a. Raniaey. Lawrence. f«S.t6«. H. A.
Bovlaad. Encr.. McPberaoo.

'MKallapeti; Mont.—Contract (or concrete
emva and aidewalka for Itli awarded by
atjr OBMBell to Two Hlrade Concrete
Cor.. KaUapaO.

ArAlvIn, Tex.

—

Contract (or conatruct-
Ibs about SS mlica (ravel and abell roada
laadlnK Into Alvln awarded to Haden &
Co., OalTeaton; ooat about $1SO.OOO.

'*Concrata. Waab.—Contract awarded
Hay 11 for conatructinc concrete roadway
oo Main St.. to Skastt Conatr. Co., Mt.
Varaon. at Jl«.tU. Next S loweat bids:
Wantaal 4k Dogrle, Seattle. tn.«24: H. w.
Troalaaan, Bamtehan. Ill.OZt: M. E.
Korrla. m.VTS. Chaa. Ramadell, Town
Ok.

'AEUanaburg, Waali.^Contract bas been
awarded by County Comra. Kittitae
Coonty (or pavinc and reparlnK 19.535 sq.
yda. Dolarway Road to Waablncton Pav-
InC Co.. SaraJte-Scolleld Bids-. Tacoma.
at fl per aq. yd.

'AEnnia, Tea.—Brlssa Reacer, City
Secy., writea that foUowlna are unit prices
of tb* Kaw Fkvins Co. of Topeka, Kan.,
Ill laafiil bidder for parinx In the Fire
Dtatilet (bUa opened May 1):
~ I.tTt en. yd. extra excavation (1000

ft- haul) $0.33
T.SIg lin. ft. 24 in. concrete cutter. .25

S,445 lln. ft. It In. concrete curb... .35
IW tin. (t. apeclal curb (retaiolnc

waU) 80
tIS Un. ft. Sx( in. oak header In

ptoca 16

11 each atandard inanbotea. com-
plete so.oo

K each atandard Inleta. complete 20.0')

1 atandard catchbasin, complete 25.00
LUS Un. (t. IX in. Na 2 vltr. tile

pipe «0
•tS UiL (t. M to. No. t Titr. tUe

pipe »S
MM tin. ft. It In. No. 2 vltr. tile

Elpe 1.05
n. ft. 20 In. No. 2 Titr. tile

Pipe 1.2«

>M Un. ft. 14 In. No. 2 vltr. tile

pipe l.tO
240 aq, yd. ( In. 1:2:4 concrete

. part. 1.12

W.470 aq. yd. a In. vert, fibre brick
part.. I In. baae. aaphalt Hilar I.M

Total. tS7.>4«.

'**eattl4L Waah.—ContracU for pavlns
awarded by Bd. Public Works aa fol-
lows: Admiral Way to Independent As-
phalt Co.. Northern Bank Bide.. Seattle.
at lxao.au : Brooklyn Ave. to Washlns-
toa PaTlaff Co.. Savace-Scoflald Bld(c..
Tacoma. at tM.MO, and for concrete
emba on t>. Cohiccio. 1(42 Lane St.. at
<10.tSl.
Lowest bid opeaad by Kins County

Comra. May 17 for cooatmctlns Perma-
Dont Hteharay "So. aabmitted by A.
Sloane Broa . Box t4t. at (S1.2S}.

^kContracts awarded by Co. Comra. for

K4ins and sravellns as follows: Auburn
nmclaw Road, t mile*, (o Washlncton

Parlns Co.. Tacoma. at t42.1»4; and Ren-
ton-Iaaaqnah Road. 10 mllr* to Henry
Brlca. Hi,44<. Arthnr P. Denton. County

PROPOSED WORK.
Buffalo. N. v.-Plans being prepared

by Howard L,. Beck, City Archt.. Munic-
ipal Bids., for a garbage disposal plant,

40 X l»u ft.. S story and basement, to be

built by city at an estimated cost of

(loo.OOO. Krancis U. Ward, Comr. Pub.
Wka.

BIDS DESIRED.

Washington, D. C—Until June 1, for

furnishing and delivering f.o.b. cars,

Washington, D. C, 2 squeege machines,
for use of Street Cleaning Dept. Address
Comrs. t>. C. (Oliver Newman. Chmn.)

PRICES AND LETTINGS.
*fiulica(es award of contract.

New York, N. Y.—Following are bids

opened May 21 by Dr. S. S. Goldwater.
Comr. Health, for furnishing materials
and removal of niKht soil, olTal, dead ani-
nwls, etc.. from the several Boroughs of

the City of New York, for a period of 5

years beginning July 1, 1915: Product
Mfg. Co.. »i4.730; Chas. Van Etton, M8,-
*10.

Sheboygan, Wis.—Bids recently received
for constructing garbage Incinerator: De-
Carie Incinerator Co. (steel stack). $8,800,
or brick chimney, $9.9B0; McGuire In-
cinerator Co., $8,785. C. U. Boley, City
Ensr.

HYDRAULIC CONSTRUC-
TION AND RIVER
IMPROVEMENTS

Walla Walla, Wash.—M. A. Power, City
COt.. writes that contracts have been
awarded for paving as follows:
•#To H. U Wllaon Co.. Walla Walla, for

8. fth St., «7(0 so. yds. a-in. aaphaltlc
tortT-lr base. IW-ln. bituminous ton. SI
r'> yd., toul coat, $«.«X4: Whlt-
rr :•( aq. yds. cmahed rock baae.
2- noas top, K ets.. t1t.t74: and
laaac St.. 37 ts aq. yd*. I-ln. asphaltlc con-
crete baae. IH-ln. biiuminona top, M eta.

aq. yd.: toMl. $* «70.To Warren Conetr. Co., Portland Ave.,
for North Second St.. ttOl aq. yds. srarcl.
bitulithic, 4-ln. ban*. 2-ln. top. $1.42 per
aq. yd.: total $(J2S. and Patoaac St..

MOta aq. yds. bllnllthie resurface. $1.11

per aq. yd.; total. $lt.720.

Lowest bid opened by County Comra.
(or construrtlnic Permanent Highway No.

t submitted by Cascade Constr. Co..

North Taklma. at $1«.»48.

Eugene. Ore.

—

l<owest Wds opened by
City Council for paving with asphaltlc

wearing surface «th Ave W. submitted by
Clark * Henery Co.. Portland, at $1.4S per
sq. yd.

San Mateo, Cal.—Contract for pav-

ing upper mrt of San Mateo Park award-
Srby 5m Triistees to McOlllvray Conatr.

Co., at $71i000.

PROPOSED WORK.
Waterfront Improvement — Brooklyn,

N. Y.—Plans proposed by the Dock Dept.
for improvement and development of
Jamaica Bay have been approved by the
Sinking Fund Comn. to include Mill
Basin, between 56th and 61st Sts., Jamaica
Bay and the Fresh Pond Creek Basin
Improvement.

Dike—New Brunswick, N. J.—All bids
opened Hay 10 by Thos. J. Headier, Ex-
ecutive DIr. Entomology Bldg., New
Brunswick, for building 6000 ft. of dike
along western bank of Hackensack River
and for building dike facing certain sluice
boxes and gates and installation of same
along western bank of Hackensack River
have been rejected.

Dam—Harrisburg, Pa.—State Legisla-
ture reported to have passed bill pro-
viding for a storage reservoir at head-
water of Youghiogheny River.

Port Improvement—Philadelphia, Pa.

—

The House has passed the bill appro-
priating $500,000 (or the Port of Phila-
delphia.

Bulkhead—Philadelphia, Pa.—Council on
May 20 authorized Director of Wharves
and Ferries to expend a portion of the
I2.'.0.0()0 api)ropriated by the State for
Improving facilities for construction of a
wooden bulkhead along Schuylkill River.
east hank, iietween Penrose Ferry bridge
and Hoyt St.

Flood District Improvement—Pittsburgh,
Pa.—Mayor Jos. C. Armstrong has sent
an ordinance to City Council calling for
Issuing $240,000 bonds to take care of
proposed flood district, including Penn
Ave.. Duquesne Way and side streets
running from 11th to Water Sts., In-
cluding damages to abutting properties.

Dam—Sharon, Pa.—State Legislature
has passed the bill providing for con-
struction of Pymatunlng dam to conserve
the water supply of ."henango River; it
win rrrtit about $1,000,000. the money to
be expended over a period of 5 years.

Coal Pier—Baltimore Md.—Tentatl- e
plans are being prepared for a 700-ft. coal
nier to be built at Curtis Bav by the
Baltimore A Ohio Railroad Co.", to cost
approximately $1,000,000.

Drainage Bonds—Bartow. Fla.—Drain-
age bonds In the sum of $2!j«.000 will be
sold June l."; br Bd. Buperv , Peace Drain-
age DIst., 77 Main St., Bartow.

OI*eh—Ma.-ysvllle, O.—.See "Paving and
Roads."

Channel Work—Chicago, III.—Chief En-
gineer of Sanitary Dist authorized to
prepare plans and advertise for bids for
flattening slojies of North .Sliorc Channel
between Wllmetle pumping station and
W. Railroad Ave. All materl.il excavated
to be removed entirely from site of work.
Flood Protection—Kansas City. Mo.—

ro<jncll has passe'l ordinance appropri-
ating $25,000 for employment of engineers
to survey Turkev Creek, also to pay the
cleaning out bed of creek and opening
sewers which empty Into It.

Creek Improvement—Kansas City, Mo.—
Council is considering an appropriation
of (20.000 for Improvement of Turkey
Creek.

Dike — Everett, Wash.—The County
Comrs. will soon let contract for construc-

tion of dike for the Grand Marsh Dist.,

the work to cost about $40,000 and $45,000.

Fill, Etc.—Seattle, Wash. -- Estimates
reported tiled with Bd. of Pub. Wks., A.

L Valentine, Chmn., for Oxbow sanitai-y

flU to cost $86,967; and seawall on Rail-

road Ave., $104,408.

Dam—Los Angeles, Gal.—In order to

carry out city's plans for municipal

power development, the Public Service

Comn. has asked City Council to provide

$100,000 for work of constructing Long
Valley Dam in northern end of Ownes
River Valley.

River Improvements, Etc.—Sacramento,
Cal.—The Government has signed bills in-

cluding the following: App.roprlating $260,-

000 for improving navigation conditions in

Sacramento, San Joaquin and Feather
Rivers; a bill creating a levee district to

be known aa Sacramento River West Side

Levee Dist. and providing for levees

along west bank of river; one creating

the Knights Landing Ridge drainage
district, and the other validating the

organization of reclamation district No.

108.

Drainage—Harper, Utah.—David Rosen-
baum, W. H. Barnard and others of

Harper, are reported to have petitioned

County Comrs. at Brigham City for the

creation of a drainage district.

Hydro- Electric Plant—Sandpoint, Idaho.

—The Trestle Creek Power Co., reported
to have decided to construct a 680-hp.

hydro-electric plant at Trestle Creek; also

a 50-ton concentrator. Ralph Reinertson,

of Spokane, Wash., reported interested.

BIDS DESIRED.

Harbor Improvements—Massaciiusetts.

—Until June 2 for constructing at War-
rens Cove, Plymouth, a concrete sea wall

containing about 375 cu. yds. concrete;

at Chieopee, on east bank of Connecticut
River, a concrete retaining wall, about
XOO cu. yds. concrete and furnishing and
placing about 160 tons stone riprap in

front of same. Address State Bd. Land
* Harbor Comrs., State House, Boston
(Wm. F. Williams, Ch. Engr.).

Pier—Brooklyn, N. Y.—Until June 8 tor

Contr. 1464—Furnishing materifil and
constructing a pier near foot of 29th St.,

Boro. Brooklyn. Security required $46.-

000. Address R. A. C. Smith, Comr.
Docks, New York City.

Rip Rap and Repairing Seawall—New
York, N. Y.—Until June 26 for furnish-
ing and placing rip rap and repairing sea
wall at Governor's Island, N. Y.; adver-
tised in Engineering Record. Address
IT. S. Engr. Office, Room 707, Army Bldg.,
;i9 Whitehall St.. New York, N. Y.

Shore Protection Works—Stone Harbor,
N. J.—Until June 7 for shore protection
works, including construction of about
8250 ft. timber bulkhead with brush and
stone apron, about 4000 ft. pile, brush
and atone Jetties, about 220,000 cu. yds.
sand fill, 17,000 cu. yds. gravel cover
nil, and other appurtenant work, adver-
tised in Engineering Record. Harry E.
Weir, Engr. in Charge of Work, Wild-
wood, N. J. Address Leo F. McCraven,
Boro. Clk.

Wharf—Southport, N. C—Until June
25 for constructing, complete, new wharf,
etc., for Cape Fear (N. C), Quarantine
Station, near Southport. Address Jas. A.
Wetmore. Acting Superv. Archt., Wash-
ington, D. C.

Repair to Bank Protection—Augusta,
Ga.—Until June 21 for repairs to bank
protection of Savannah River at Augusta,
advertised in Engineering Record. Ad-
dress Col. W. C. Langfltt, Corps. Engrs.,
II. S. A., Savannah, Ga.

Wharf Sheds—Jacksonville, Fla.—Until
June 10, for furnishing material and con-
structing steel wharf sheds on the mu-
nicipal piers. Address the Port Comn.
(F. W. Bruce. Ch. Engr., Realty Bldg.)

Levee—New Orleans, La.—Until .Tune 1,

according to press reports for construct-
ing Lucy Levee. Approximate contents,
215,000 cu. yds. Address State Bd.
Engrs., New (Dirleans.

Levee Work—Vlcksburg, Miss.—Until
June 5 for constructing about 660.000 cu.
yds. levee enlargement. ' ddress Third
Mississippi River Dist., T O. Box 404.

Lock Gates. Valves, Etc.—Vlcksburg,
Miss.—Until June 15 for furnishing steel
lock gates, Poiree trestles, operating
machinery, etc.. aggregating about
450,000 lbs., advertised in Engineering
Record. Address U. S. Engineer's Office,
Vlcksburg Dist., Vlcksburg, Miss.

Power House at Dam 29—Ashland. Ky.—Until June 15 for building a power
house at Dam 29, Ohio River, near Ash-
land. Ky., advertised in Engineering
Record. Address Lieut. Col. H. Jervey
Corps. Engrs., U. S. A., Cincinnati, O.

Retaining Wall—Cincinnati, O,—Until
June 18 for constructing concrete retain-
ing wall in Copper Creek on .west side of
Reading Pike, opposite Cooner Ave.,
Sycamore Township. Address Co. Comrs
(Albert Reinhardt, Clk.).

Levee—PIqua. O.—Reported desired un-
til June 4 for constructing Shawnee levee
in Pi'iua. to cost about $35,000. Address
Clerk County CorarK. at Troy.

Steel for Lock Construction—Sault Ste.
Mane, Mich.— Until June 3U for furnish-
ing and delivering at Hault Ste. Marie,
Mich., about 325 tons of steel, etc., for
construction of fourth lock advertised in

Engineering Record. Audress U. S. En-
gineer' s Oltice, 33 ( Federal Bldg., Ue-
U'Ull.

Ditch Improvement — Elbow Lake,
Minn.—Until June 11 for constructing
county Ditch No. 18, requiring 5700 ft.

open ditch, 14,151 cu. yds. excav., 2000 ft.

tiled ditch, and cost $2,399; Consolidated
Judicial Ditch No. 2, 175 cu. yds. open
ditch, 25,000 tiled ditch, cost $11,441. Ad-
dress C. M. Nelson. Co. Aud. J. E. Cole,
Engr. in Charge, Morris, Minn.

Dredge, Etc.—Kansas City, Kan.—Un-
til June 7 for construction and delivery
of an hydraulic dredge, discliarge pipe
line and accessories tor the improve-
ment ot the Kansas River, advertised in
Engineering Heeord. Address P. J.

Broil, Secy. Bd. Directors Kaw Valley
Drainage Dist., Kansas City, Kan.

Levee Work — Caldwell, Tex. — Until
June 26 tor constructing about 360,000

cu. yds. in earthwork in levees and a
small amount in drain ditches, .\ddress
K. S. Newsom, Chmn. Comra. Burleson
Co. Improv. Dist. No. 1, at office of
County Clerk, Caldwell. J. C. Nagle, Im-
provement Engr., Austin.

Drainage — Cheney, Wash. — Reported
until June 10 tor the reclamation ot aou

acres ot lake bed in which Hood waters
accumulate. Plans provide tor 14 miles
ol open ditches, including lateral drains.

Probable cost $15,000. Address Ingersoll

& Bugby, Engrs., Old Natl. Banli Bldg.,
,

Spokane.

Ditch—Everett, Wash.—Until June 14

tor construction of drainage district No. 4.

Engineer, H. P. Niles, of Everett. Ad-
dress, County Auditor.

Drainage—North Yakima, Wash.—Re-
ported until June 11 for drainage con-
struction in Dist. No. 24. Engineer s

estimate, $11,387; also supplying 15.562 ft.

vitr. clay or concrete pipe, to be used in

enlarged Dist. No. 13; also 15,562 ft. vitr.

clay or concrete pipe tor construction
work in Drainage Dist. No. 4. .\ddress

Chas. E. Barrett, Co. Aud.

Ferry Landing — Seattle, Wash. — Re-
ported until June 9 for reconstructing
West Seattle Ferry Landing. Address
Port ot Seattle Comn. (C. E. Remsberg.
Secy.).

Dam, Etc.—River Glade, N. B.—Re-
ported desired June 1 tor constructing a
dam (with bridge connected therewith)
over Pollet River at Sanitarium, River
Glade, Westmoreland County. Address
Provincial Government, Fredericton, N.

B.

Extension to Pier—Cap Chat, Que.—
Until June 18 for constructing extension

to training pier at Cap Chat. Addr^a K.

C. Desrochers, Secy. Dept. Pub. Wks.,
Ottawa, Ont.

Boat Harbor-Ottawa. Ont.—Reported
desired until June 4 for constructing a
boat harbor, at North Lake, Kings Co.

P. B. I. Address R. C. Desrochers, Secy.

Dept. Pub. Wks., Ottawa, Ont.

Wharf. Etc.—South Baymouth, Ont.

—

Reported desired until June 1 tor con-
structing a wharf and warehouse at

South Baymouth, on Manitoulon Island,

Township ot Tehkummah. Dist. Aleoma
East. Address R. C. Desrochers, Secy.

Dept. Pub. Wks., Ottawa, Ont.

PRICES AND LETTINGS.
icindicates award of contract.

•Sea Wall—Bridgeport, Conn.—Contract
awarded Mav 10 for constructing 450-tt.

sea wall to McHarg-Barton Co., 171 Mad-
ison Ave., New York, at $12,967. Other
bids: E. Embleton, New Y'ork. $14,222;

R. M. Brown. New York. $14,538: T. A.

Scott Co., New London. $16,686: Toole &
Sunderlin, Bridgeport, $16,991.

•Dock—Dunkirk. N. Y.—Contract re-

ported awarded by 'Common Council for

building Sects. 1 and 2 ot public dock to

D. L. Taylor & Co., of Medina, at $67,884.

River Work— Rochester, N, Y.—Lowest
bid opened Mav 19 by Bd. of Contract
and Supply tor deepening ot Genesee
River between Central Ave. dam and a
point south ot the aqueduct has been
submitted bv Lathiop. Shea .t Henwood,
Buffalo, at $316,200. F. T. Elwood. City
Engr.

•Dredging— Estherwood, La.—Contract
was awarded May 15 at office of bth
Ward Drainage Dist. No. 1. Estherwood
(Ellis Hoftpaur. Pres.), tor dredging about
25 miles gravity drainage canals, esti-

mated 300,000 cu. yds., to G. B. Zigler. of
.Jennings, at 8.95 cts. per cu. yd. Next 3

lowest bids: Henry J. Cox Co,, .\lex-

andria, 9.44 cts.: Louis Angers. Kaplan,
in cts.; J. S. Clark, Abbeville. 10.5 cts.

•Stone— Vlcksburg. Miss. — Contracts
awarded by U. S. Engr. for furnishing
stone for bank revetment work (bids
opened May 14) as follows; To U. S.

Stone Co., Southern Trust Bldg.. Little
Rock, Ark., 47,500 tons for Bolivar. Ash-
brook Neck and Panther Forest, and to

Foster Creighton Co.. Independent Life
Bldg., Nashville, Tenn.. for 27.500 tons
on barges for Greenville. Grand Lake
and Fillers.
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Timber Cribs, Etc.—Harbor Beach, Mich.—Following- are lowest bids opened
May 20 by Lieut.-Col. Mason M. Patrick, Corps Engrs., U. S. A., for constructing and
placing 2 timber cribs and replacing with concrete timber superstructure, breakwater
at Harbor Beach: (a) Burk, Smith & Nelson, Muskegon, $64,787; (b) John Ginzel,
Detroit, $66,109; (c) Greiling Bros. Co., Green Bay, Wis., $73,172; (d) BenJ. Douglas
Co., Detroit, $73,935.

(a) (b) (c) (d)
Eemove wrecks of 2 old cribs and provide founda-

tions for 2 new cribs (lump sum) $3,000.00 $2,000.00 $2,200.00 $5,700.00
90*M ft. framing, etc., and completing 2 tim-

ber cribs 12.00 12.00 25.00 95.00
1,630 lin. ft. remove old superstructure 2.00 3.00 4.00 7.75

35,000 lbs. bolts, tie rods and washers .04 .05 .04 .04

9,000 cu. yds. concrete sections 4.25 4,50 4.90 3.00
12,000 bbls. cement 1-42 1.27 1.32 1.45

7 mooring posts, ea 25.00 20.00 40.00 75.00
7.28 M ft. white oak fenders 80.00 70.00 80.00 100.00

Lock—Sault Ste. Marie, Mich.—Following are bids opened May 24 by Lieut.-Col.
Mason M. Patrick, Corps Engrs., U. S. A., Detroit, for construction of concrete
masonry for Fourth Lock at Sault Ste. Marie: (a) Oscar Daniels Co., 531 Unity Bldg.,
Chicago, 111., $1,010,480; (b) Maryland Dredging & Contr. Co., 1515 Fidelity Bldg.,
Baltimore, Md., $1,026,880: (c) Greiling Bros. Co., Green Bay, Wis., $1,048,180; (d)
Grant Smith & Co., St. Paul, Minn., $1,143,510; (e) The T. A. Gillespie Co. Pitts-
burgh, Pa., $1,146,1!)0; James O. Heyworth, Harvester Bldg., Chicago. 111., $1,162,849;
Cook Constr. Co., 557 Gilfillan Bldg., St. Paul, Minn., $1,178,550; Thomas Harmon Co.,
Railway Exchange Bldg.. St. Louis, Mo., $1,197,650; Larkin & Sanpster, Seneca Falls,
N T $1 231,060; Dravo Contr. Co., Pittsburgh, Pa., $1,241,820; Bates & Rogers Constr.
Co 875 Old Colony Bldg., Chicago, III., $1,261,420; Great Lakes Dredge & Dock Co.,
Chicago, III., $1,289,780; Cleveland & Sons Co., Brockport, N. Y., $1,410,820.

•Unit prices of 5 lowest bidders, a, b, c, d and e (contract awarded to (a) Oscar
Daniels Co.): _, ,

•(a) (b) (c) (d) (e)

4,000 cu. yds. excav $2.50 $1.00 $3.00 $2.75 $3.00
24,000 lin. ft. drilling rock 35 .25 .35 .45 .25

135,000 cu. yds. concrete. Class A 3.85 3.90 3.90 4.89 3.95

37,000 cu. yds. concrete. Class B 3.85 3.90 4.60 4.70 4.40

210,000 bbls. cement, furnish and lay 1.30 1.40 1.32 1.15 1.75
8,000 cwt. square cold twisted steed bars 3.50 3.00 3.25 2.80 4.00
4,000 cwt. anchor rods in rock 4.25 5.00 4.00 3.10 5.50
1,000 cwt. wire cloth for reinforcement 5.00 4.00 5.00 3.60 4.00
720 cwt. steel rails. I-beams, and foundation bolts,

with nuts, etc 4.00 4.00 4.00 3.00 4.50
400 cwt. sheet lead stop waters 10.00 8.00 10.00 14.00 8.50

-A-Dltch Work—Litchfield, Minn.—Con-
tract awarded May 17 for constructing
Ditch No. 36 to Dufty & McGraw, Litch-
field at $16,916. Other bids: Chas. Dut-
cliff, Litchfield, $17,613; Jas. R. Wilson,
Bay City, Mich., $18,571; The Construc-
tion Co., Duluth. $18,866: O. B. Olsen,
1616 4th Ave. S., Minneapolis, $18,995.

A. O. Palraquist, Co. Aud.

IrrigatiOfi Work—Saco, Mont.—Lowest
bids opened May 12 by U. S. Reclamation
Service, Malta, canal excav., located about
10 miles from Saco. on Great Northern
Ry., submitted by Grandall Bros., Car-
mangay, Alta., at following bid: Excav.,
95,000 cu. yds.. Class 1, 13.5 cts; 500 cu.

yds., Class 2, 30 cts.; 50 cu. yds.. Class 3,

70 cts.: 120,000 sta. yds. overhaul, 2 cts.;

total, $15,410. Next 3 lowest bids: Jas.
O'Connor, Dodson, $15,615; Dooling Bros.
Tampico, $15,800; W. J. Hoy Co., St. Paul,
Minn., $17,850.

-ADItch—Donna, Tex.—Contract awarded
for constructing ditch and levee to Mis-
sion Dredging Co.. Mission, at 12.75 cts.

per cu. yd. (bids opened May 17). Other
bids: Perry Clark, McAUen, 15.9 cts.; H.
D. McNeil, LaFeria. 15 cts. G. B. Meri-
weather, Chmn., Hidalgo County Drain-
age Comrs.

Powder Plant—Eliensburg, Wash.—Fol-
lowing are reported to be lowest bids
opened May 14 for construction complete
of power plant, including building, equip-
ment, turbine and remodeling existing
plant: Kraner Co., Portland, Ore., $55,479:

Spokane Eng. Co., Spokane. $47,217 (not
including turbine); Hunt Mark Co., Spo-
kane. $58,577, alternate $59,987; Chas. C.
Moore & Co.. Mutual Life Bldg., Seattle,
$72,745; Butler Constr. Co., Central Bldg.,
Seattle, $54,185 (not including turbine),
and P. E. McHugh, Tacoma, $62,998.

^Concrete Canal—Modesto, Cal.—Con-
tract awarded May 4 by Modesto Irriga-
tion Dist. (C. S. Abbott. Secy.) for con-
structing an earthen Bill with concrete
lined canal across Indian Hill Gulch, to
Peart Bros., of Oakdale, at following
bid: 43,500 cu. yds. earth fill (hydraulic),
24 cts,; 475 cu. yds. reinforced concrete,
canal lining, $16.45; bO lin. ft. 24-in. con-
crete drain pipe, $2; 300 sq. yds. riprap,
$1.50: 600 cu. yds. excav., $1.15; total,
$19,494. Other bids: San Francisco Bridge
Co., .San Francisco. $29,515: Tibbitts-Pa-
ciflc Co., San Francisco. $26,667; Mesmer
& Rice, Los Angeles. $24,690.

Needle Valve Outlets—Phoenix, Ariz.

—

Following are 4 lowest bids opened Mav
12 by U. .S. Reclamation Service, 605 Fed-
eral Bldg.. Los Angeles, Cal., for furnish-
ing needle valve outlets for Roosevelt
reservoir, .Salt Lake Project: Rosedale
Fdry. & Mach. Co., Pittsburgh, Pa.,
$6,952: Power & Milling Machry. Co., New
York, $7,116; Steacy-Schmidt Mfg. Co.,
York, Pa., $7,485; Nordburg Mfg. Co., Mil-
waukee, Wis., $7,480.

Brooklyn, N. Y.—Following are bids opened May 18 by Public Service Comn. for
First Dist., 154 Nassau St., New York, for constructing Sect. No. 2 of Route No. 48,
part of the Culver Rapid Transit R. R., Boro. Brooklyn: (a) Oscar Daniels Co., Wool-
worth Bldg., $863,775; (b) Snare & Trlest Co., Woolworth Bldg., $867,390; (c) A. U
Guldone & Co., Inc., 131 E. 23d St.. $877,097; (d) Phoenix Bridge Co., 149 William St..

$878,260; McClintlc-Marshal Co^ $885,676; Post & McCord, $894,192; Ft. Pitt Bridge
Wks. of Pittsburgh, $898,184; Cionners Bros. Co., Inc., $908,569; T. A. Gillespie Co..
$914,204; Connex Eng. & Constr. Co.. $918,126; Arthur McMuUen, $922,637; E. E.
Smith Contr. Co., $929,759; Rogers & Hagerty, Inc., $933,861; Norton & Gorman Co.,
$936,800; Max Raymond, $937,045; Jobson & Gifford Co., $982,587; H. B. Converse Co.,
$1,051,006.
Unit prices of 4 lowest bids (a), (b), (c) and (d):

Item (a) (b) (c) (d)
IB 22,200 cu. yd. column excav $1.15 $1.60 $1.33 $1.70
IC 11,100 cu. yd. railroad duct excav 1.15 1.50 1.40 1.30
6 8,100 cu. yd. concrete masonry 4.00 5.90 7.80 6.05
9 10 cu. yd. brick masonry 15.00 22.00 15.00 20.00

12 14,900 lin. ft. timber piles 10 .40 .40 ,30
13 2 M. ft. timber foundation 40.00 70.00 B4.00 60.00
17E 290 lin. ft. vitr. drain pipe, 4 in 50 .70 .20 .25
ISA 313,500 duct. ft. railroad ducts 16 .13 .15 .105
19 13,950 ton riveted steel 48.35 45.30 46.50 47.90
20 550 ton steel beams and shapes 48.35 45.30 46.50 47.90
21 5 ton steel rods and bars 50.00 60.00 60.00 B5.00
25 240 ton miscl. iron castings 40.00 51.00 50.00 B5.00
30H 500 sq. yd. street surface restored 3.00 1.50 1.70 1.50

I 300 lin. ft. new bluestone curb, 5 in • .90 1.25 1.00 .90
II 100 lin. ft. new bluestone curb, 4 in 80 1.10 .90 .80
O 6,000 lin. ft. for restoring old curb 15 .35 .35 .30

75C 22,800 lin. ft. electric (overhead trolley) R. R 1.00 2.00 .97 1.06
75F 100 lin. ft. depressing street surface R. R 7.15 3.00 4.50 2.50
75G 100 lin. ft. lateral movement of surface tracks. 4.15 4.00 4.50 4.00
79 100 lin. ft. 6 in. water pipe 80 1.00 .22 1.00
80 100 lin. ft. 8 in. water pipe 1.00 1.00 .23 1.25
82 300 lin. ft. 12 in. water pipe 1.50 1.50 .32 1.50
83 100 lin. ft. 16 In. water pipe 2,00 1.50 .41 1.75
84 100 lin. ft. 20 in. water pipe 3.00 2.00 .45 2.50
90 100 lin. ft. 4 in. c. i. gas pipe 70 .60 .15 .75
91 100 lin. ft. 6 in. c. i. gas pipe 85 1.00 .22 1.00
92 100 lin. ft. 8 in. c. i. gas pipe 1.00 1.00 .30 1.26
96 400 lin. ft. 20 in. c. 1. gas pipe 2.00 2.00 .50 2.00
100 10 lin. ft. new c. i. hob and spigot pipe 35.00 35.00 40.00 50.00
101 2 lin. ft. new c. 1. hob and spigot pipe, special 70.00 60.00 50.00 80.00
127 2,000 duct ft. elect'l ducts and conduits in place. .35 ,35 .75 .40
127A 100 lin. ft. fibre ducts 40 ,67 .75 .05
.27E 100 lin. ft. fibre ducts 35 .50 .75 .65

ELECTRIC RAILWAYS

PROPOSED WORK.
Lawrence, Mass.—Plans are being con-

templated by Bay State Ry. Co., R. S.
Gofr, Gen. Mgr., Boston, to build railway
between Lawrence and Lowell.

Brooklyn, N. Y.—The City of New
York. throuKh the Public Service Comn.
for First DIat., 154 Nassau St., New
York, will soon purchase track material
for the New Utrecht Ave. elevated rail-

road in Brooklyn, a branch of the 4th
Ave. subway.

Public Service Comn. for First Dist.
New York has directed its Chief Engi-
neer to prepare plans for construction
of the Utica Ave. subway in Brooklyn.
This subway will be a branch of the
Eastern Parkway subway, which will be
operated by the Interborough Rapid
Transit Co. It will be a 2-track under-
ground railroad, extending from Eastern
Parkway down Utica Ave. to Flatbush
Ave.

New York, N, Y.—A new route for
connection between Bronx Park branch
of the existing subway at Simpson St.
and proposed Pelham Bay branch of
Lexington Ave. subway, in Bronx Boro.,
has been adopted by Public Service
Comn. for the First Dist. and sent to
the Bd. of Estimate. The Comn. ad-
vised the Bd. that necessary money for
construction of said connection should
not be deducted from existing funds ap-
propriated to carry out construction pro-
visions of the Dual System contract,
and that if connection is built will be
necessary tor Bd. of Estimate and Ap-
portionment to appropriate additional
money.

Port Jervis, N, Y.—Plans are being
made by Port Jervis Traction Co. to ex-
tend its line to Milford, Pa,

Philadelphia, Pa.—Finance Com. has
reported favorably the ordinance provid-
ing for the $6,000,000 transit loan. Con-
struction work may start in August.

Gretna, La.—Edw. L. Slattery and
associates are planning to construct a
2-mile electric railway from ferry landing
at Gretna to point on New Orleans
Southern and Grand Isle Ry.

Iowa City, la.—Surveys are being made
for Iowa City-Muscatine Interurban Ry.
between Iowa City, Muscatine and West
Liberty. A. D. Bowen, Muscatine is in-
terested.

Keokuk, la.—Surveys have been made
by Keokuk-Jefferson City Electric Ry. Co,
for electric railway to be constructed
between Keokuk, la., and Jefferson City,
Mo. H. W. Knight, Chicago, 111., is in-
terested.

Ingleside, Ark, — Ingleside & East
Arkansas Ry. Co. plans to build electric
railway from Ingleside to point in Point-
sett County via Fisher. C. B. Richmond,
St. Louis, Mo., is interested.

Dallas, Tex.—Texas Traction Co. plans
to extend line from Waco to Austin and
San Antonio. R. B. Stichter, Gen. Mgr.,
Dallas.

Salem, Ore.—Plans being made by Wil-
lamette Valley Southern Electric Ry. Co.
to build an extension of its line from Mt
Angel to Salem. F. W. Hild, Gen. Mgr.,
Portland.

BIDS DESIRED.
Brooklyn, N, Y.—Until June 15 for con-

structing Sect. No. 1 of Route No. 29,
part of the Eastei-n Parkway Rapid
Transit R.R. (Nostrand Ave. branch),
Bo,ro. Brooklyn, by Public Service Comn.
for the First Dist., 154 Nassau St., New
York, N, Y., advertised in Engineering
Record.

New York, N. Y.—Until June 11 for a
supply of 5,000.000 lbs. steel rails and
corresponding quantities of ties, spikes
and other material needed for track
equipment, by Public Service Comn,, 154
Nassau St., New York.

PRICES AND LETTINGS.
Kalamazoo, Mich.—Michigan Ry. Co.

has contracted with Michigan Ry. & En-
gineering Co. to build 2H-mile cut-off
from Yorkville on Battle Creek-Allegan
Division to Gull Lake.

RAILROADS

PROPOSED WORK.
Philadelphia, Pa.—Council on May 20,

authorized execution of contracts with
the Reading Ry. Co. and the Pennsyl-
vania Railroad Co. for removal of grade
crossings at Green Lane on the line of
North Penn, and at Highland, Seminole,
Hartwell and Chelton Aves., on the line
of the connecting Railway.

Jacksonville, Ga.—A charter reported to
have been granted to the Ocmulgee Val-
ley Railroad Co. to build a railroad 22
miles long from Lumber City to Jack-
sonville. Capital $100,000. Incorporators:
C. F. Smith and J. H. Wilcox, of Lumber
City; J. O. Bland and W. A. Clark and
others.

Savannah, Ga.—A charter has been
granted to the Midland Railroad Co. to
construct a railroad from Savannah to
Milledgeville. Capital stock $1,000,000.
Incorporators: W. M. Exley, J. D. John-
son, W. H. Webb and others. Principal
office of road will be in Savannah.

BIDS DESIRED.
Warren, Ariz.—Until June 10 by John

C. Greenway. Warren, for constructing
a railroad 38 miles in length from the
railroad at Gila Bend South to a point
near Ajo. R. H. Jones, Ch. Engr., Gila
Bend, Ariz.

PRICES AND LETTINGS.
-^Buffalo, N. Y.—Contract awarded by

Grade (grossing Comn. to Lathrop Shea
& Henwood Co., Eilicott Sq. Bldg., for
construction of concrete and steel sub-
ways under Pennsylvania R.R. tracks at
Lord and Smith Sts., at $71,988.

PUBLIC BUILDINGS AND
SCHOOLS

PROPOSED WORK.

Amherst, Mass.—High School Bldg.
Com. has selected Clarence P. Hoyt, of
Boston, to prepare plans for the new high
school to be erected on Lessey St.

BInghamton, N. Y.—Common Council
has approved pl.ans for the Helen St. and
New St. high schools.

Buffalo, N. Y.—Bonds amounting to
»1. 248.000 have been sold and Includes
the $600,000 bonds for the hospital to be
erected on the West Farm site.

New York, N. Y.—Plans being prepared
by Chas. A. Rich and F. Mathesius, Jr.,

320 5th Ave., for a 5-story, 200 x 200 ft.,

students building to be erected for Bar-
nard College at 119th St. and Bway.

Watertown, N. Y.—Plans being pre-
pared by A. F. Lansing, of Watertown,
for brick grammar school, to cost $65,000,
and D. D. Kieff, of Watertown, for addi-
tion to high school, to cost $24,000.

Camden, N. J,—Site selected on which
it is proposed erecting the high school.
Address Bd. Educ.

Glen Ridge. N. J.—A municipal build-
ing costing $100,000 is contemplated. Ad-
dress Borough Council.

Princeton, N. J.—Four dining halls are
to be erected at Princeton Univ. at a
cost of $500,000.

Allentown, Pa, — Until June 9 for
$225,000 school improvement bonds. Ad-
dress T. P. Wenner, Secy. School Dist,,
Administration Bldg., 31 S. Penn St.

Lancaster, Pa,—Plans being prepared .

by C. E. Urban, Woolworth Bldg., for a
2-story brick and stone school, to cost
$150,000.

Natrona, Pa.—Citizens voted $75,000
bonds for erecting a high school.

Natrona, Pa.—Citizens voted $75,000
bonds for erecting a high school in Har-
rison Township.

Philadelphia, Pa.—State Armory Bd.,
Harrisburg, has approved plans and will
soon let contract for erecting the squad-
ron armory at 32d and Markets Sts.; cost
about $400,000.

Sayre, Pa,—School Bd. has authorized
an addition costing $25,000 to be erected
at the Elmer Ave. School. Bonds will be
issued.

Swarthmore, Pa.—The Secretary Bd. of
Trus. of Swarthmore College, writes no
definite plans have yet been prepared for
proposed buildings.

Wheeling, W. Va.—Plans desired June
14 for school, 2 stories above base-
ment, fireproof construction, to contain
from 16 to 18 rooms and an auditorium
seating 500. No excavation for base-
ment. Ventilating and heating system to
be installed in separate building; entire
cost complete not to exceed $100,000, in-
cluding ventilating, heating and plumb-
ing. Address Frank Stanton, Clk. Bd.
Educ.

Columbia, S. C.—School bonds amount-
ing to $250,000 have been sold, proceeds
to be used to erect a high school, also
tor an extension to the Logan Building
on Elmwood Ave., plans for which are
being prepared.

Albany, Ga.—Auditorium and school
bonds amounting to $80,000 have been
sold.

Thomasvllle, Ga.—See "Water Works."
Bastrop, La.—Citizens voted $55,000

bonds to erect a new school.

Clarksdale, Miss.—See "Water Works."

Covington, Ky.—Reported plans pre-
pared by Saml. Hannaford & Sons of Cin-
cinnati. O., for the Memorial Hospital
which it is proposed erecting here at a
cost of $100,000. Dr. John Risk Meek,
may be able to give further information.

Ludlow, Ky. — Plans about completed
for the school to cost $30,000. Address
Bd. Educ.

Cedarvllle, O.—And. Jackson, Clk. Bd.
Educ, writes school is to be 2 stories, 135
X 80 ft,, brick, fireproof, and cost $65,000.
Frank L. Packard, of Columbus, Archt.
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l.lai>e«, O.

—

Hlfh ccbool bonds araount-
inC to «T«,OM hav« been aoid. F. L. Pack-
and of Ootumbm, Arcbt.

Otway, O.—Reported Bd. Gdnc oontem-
platea oraetias a comMnatioii etememarr
aadtaMi ackool. probably S atory brick
fiiavrooC

MaoiBlaaton. Ind.—Bd. Trtia. of Indiana
UalT. kaa aacaced Dacsett & Danett. of
IndianapoUa. to prepara plana for the
ns4i«M Kmrnaalnm
Eaat Lansing. Mich.

—

^Plans belns pre-
pared for a cymnasiam to cost nso.OOO,
erhlcb la to be erected at tbe Michtsan
Acriculiural OoUage.
Enid. Mich. — atiaena ct McMillan

Township voted tM.OM bonds to rrect a

Qrmmd RapMs. Mich.—An armory cost-
ins tlM.OM la to be erected here. MaJ.
Bart R. Stewart may be able to give
further Information-

Madrid, la. — CiUsens roted $30,000
tionds to erect a schooL C. Fred Carl-
foo. Secy. School Bd.

Oakdale. Ia.<—State Bd. Control. Iowa
<1ty. Intends erecting at the Oakdale
Sanitarium a ICO.OOO addition to tbe
bulMlns.
ronton, Minn.—^Plans for high school

are to be prepared by E. F. Bromhall. or
imluth: cost tlM.«M.

Omaha. Neb.—Bee "Sewerace and Sew-
age Disposal."

Butte. Mont.

—

^The plans being pre-
pared by Wilson ft Cutting. Electric
ndg., Butte, for proposed school, call

for a S-story brick building, 140 x 70 ft..

to cost «t5.«M. J. B. Rbelm. Clk. School
DIst.

Mllas CHy. Mont.—B. Rlveness, of
Unes City, engaged to prepare plans for
tbe addiUon to the high school, to be }
story brldi and concrete. 124 z C4 ft., and
cost 1*0,000. Address School Bd.

Pat^t. Tex.

—

School Bd. baa decided
to erect a high school In Oak Clift; cost
nZS.OOO. W. B. Ittner, of St. Louis. Mo.,
Archt.

Tulsa. Ofcla.—Geo. Winkler, of Tulsa,
ts ardiltect for propoaed high school.

aatU*. Waahv—The sura of about $75,-
OM has been bequeathed to the city by the
lata W. C- Osbom. for erecting an audi-
torlom, to bo known aa "Osbom Hall."

Tacoma. Wash.—School Bd. has de-
cided to postpone until next summer the
oonstmctkm of the proposed stadium
high school gymnasium. Heath ft Gove,
.\rcbts , National Realty Bldg., Tacoma.

Walla Walla. Wash.

—

Reported plans for
Bt. Mary's Hospital, which is to ccat tlSO,-
•M, are to be prepared by Robt. F. Tegan,
of Portland. Ore.

Astoria, Ore.—The Port Commission has
aothorlxed their engineer to prepare plans
and spedHcatlons and make estimates of
eoat of oooatroctlng the grain elevators.
warehousM, etc.. at Smith Point. Re-
ported about ST&O.OOO la to be spent on
this work by the Comn.

I.«a Aagslea. Cat.—Plana and spedflca-
tions wanted for schools as follows: Until
Jose &—A school on extension of Country
Drire, brick and concrete construction;
a school at Venice and De Soto 8U.. brick
and concrete construction, consisting of
aboat • rooms: Amelia St. School, brick
aad concrete conntruction. consisting of
about l> rooms. It is proposed that the
total cost af said buildings. Including
architect's fees and cost of ventilating
and heating shall not exceed $37S.OOO,

tM,«0* aiad tM,0«0 respecUvely

Otktwm*. CaU—Carnegie Corporation has
gtvan tlM.tM to this city to erect 4

Sbrarlsa. each to cost tX.OM.

BIDS DESIRED.

West tpringfteld, Mass.—Until Jtine 1.

for ar«lctlng high school at Park and Elm
I& FMbabie coat. t»(.eoo. Fowle ft

BarflSK ArchU., Columbus Bldg., West-
Md. Address the Bldg. Com. (H. W.

Chlnn.)

Brooklyn, N. Y.—L'ntil June 14 for the
general contract, plumbing and gas flttInK

and steam heating of a parlUon on the
groVBda of tbe Kingston Ave. Hospital.
Bora Brooklyn. Address B. S. Gold-
water, Pres. Bd. Health. New York City.

Ft. Terry, N. Y.—Until June 21 for con-
structing double s'^t offlcera' quariers at
this post. adTeriised in Engineering
Reoorf Address Constructing Quarter-
master. Ft. H. O. Wright, N. T.

Mt. Vernon, N. Y.—Until June U tor
construction, complete (including me-
chanical equipment, lighting Rxtures and
approaches), of U. 8. Post OfHce at Mt.
Vernon. Address Jas. A. Wetmore. Act-
ing Superv. Arcbt., Waahtngton, D. C.

Rochester, N. Y.—Until June 14 for
erecting new Normal Training School on
University Ave. Edwin S. Gordon, School
Archt. Address J. S. Mulfatn. Secy. Bd.
Educ
Bayonnc, N. J,—Until June 4 for erect-

ing uie Hudson County Parental School
at Bayonne. Separate bids desired a«
follows: Manonry, carpentry, etc.; plumb-
ing, heatlnK. elfrtric work. Address Bd.
Tr"». P9r<'nlal Home, foiinty of Hudron
at Jersey City.

Leonia, N. J.—Reported desired until

June 1 for erecting 2-story addition to

the high school: cost J50.000. .\ddres3
l»uls D. Winlvleman. Clk. Bd. Educ;
Ernest Sibley. Archt.. Palisade, N. J.

Newark. N. J.—Until June 8 for erect-
ing an administration building In Branch
Brook Tartc. IncludlnB heating, plumbing,
etc., cost $75,000; H. Van Buren Magon-
Igle, Archt.. 101 Park Ave.. .New York,
N. Y.,; also same time and place sepa-
rate bids for constructing a grandstand
and judges' stand at Weequhalc Park.
Wm. P. Field, Engr., 763 Broad St.,

Newark. Address A. Church, Secy. Es-
sex County Park Comn., Newark.

Athens, Pa.—Reported until May 31 for
erecting 3-story high school brick, con-
crete and steel. 75 x 80 ft., and a 2H-
story brick and timber grammar school.
Address Bd. Educ. Pierce & Blckford,
Archts., Elmira. N. Y.

California, Pa.—Until June 1 for erect-
ing a 2-8tory brick fireproof municipal
building. Address Rich. Hawthorne.
Boro. Secy.

PltUburgh. Pa.—Until June 3 for erect-
ing a male asvlum building at the City
Home and Hospital, Marshalsea Station,
on P. C. C. ft St. L. Ry.; also Installing
steam heating, plumbing and electric
wiring of same. John P. Brennan, City
.\rcht.. North Side Municipal Bldg. Ad-
dress John J. McKelvey, Dir. Dept. Pub
rharlties. Pittsburgh.

Rsnkin, Pa.—Until June 14 for general
construction, also plumbing and electrical
work, for new school on Kenmawr Ave.
Carlvle ft Sherror. .\rchts.. Jenkins
Arcade Bldg., Pittsburgh. Address H. W.
Peters. 121 3d St.. Rankin, Secy. School
Bd.
Fairmont, W. Va.—Until May 31 for

erecting a brick church and parsonage
for Central Christian Church. Address
C. H. Snider, Archt., Peoples Natl. Bank
Bldg.
Charlotte, N. C.—Until July 2 for con-

struction, complete (including mechanical
equipment and approaches), 2-story and
basement stone and brick-faced building
for U. S., Post Office and Courthouse,
Charlotte. Address Jas. A. Wetmore,
Acting Superv. Archt.. Washington, D. C.

Mims, Fla.—Until June 7. for erecting
a graded school at Minis. A. E. Lewis,
Archt, Real Estate Bldg.. Miami. Ad-
dress County Bd. Pub. Instruction at
Tltusvllle. (A. E. Maey, Secy.)

Carthage, Tenn.—Until June 1, for
erecting a 2-Btory brick school. C. K.
Colley, Archt.. Life Casualty Bldg., Nash-
ville. Address A. C. Read, Mayor

Chattanooga, Tenn.—Until May 31 for
erecting a 3-8tory and basement, brick,
reinforced concrete building for Baroness
Erlanger Hospital. W. H. Sears and J.

I). Alsup. Assoc. Archts.. 821 James Bldg.
Address E. H. Sholar. Pres. Bd. Trus.

Lancaster, Ky.—Until June 2. for alter-
ations and addition to County Courthouse.
Weber. Werner ft Adklns, Archts., Cin-
cinnati, O. Address County Judge.

Bsrberton, O.—About June 25 for erect-
ing 2-story brick school for Norton Town-
ship, to cost about $20,000. Address
Roger O. Miller, Clk., Norton Town School
Bd., Barberton.
Canton. O.—Until June 28 for erecting

a fireproof school costing $85,000. Ad-
dress W. C. Lane. Clk. Bd. Educ. C. C.
ft A. L. Thayer. New Castle, Pa., Archts.

Columbus, O.—Until June 15 for fur-
nishing material and constructing green-
houses for the Horticulture and Forestry
building. Jos. N. Bradley, University
Arrht. Address Bd. Trus., Ohio State
I'niv. (Carl E. Stoeh. Secy.).
Reported competitive plans desired un-

til June 1 for a l-story recreation build-
ing, to cost $35,000. Address Recreation
Dept., City Hall.

Minervs, O,—Reported desired until
June 11 for erecting fireproof high school;
separate bids for plumbing and heating.
Address And. Dietrich. Clk. Bd. Educ:
Howard ft Nerrlam, Archts., Columbus.

Radnor, O.—Reported desired until
June 1» for erecting 2-8tory and base-
ment. M z 98-fl. school. Address Reese
W. Jones. Clk. Bd. Educ. Radnor Town-
ship. Radnor: W R. Powell. Archt., 1106
Hippodrome Bldg., Cleveland.

Springfield, O.—Until June ]8 (readver.
tisement). by Bd. Educ (W. H. Holmes,
(Tlk.). to furnish material and erect a
12-room school (remodeling present
county Infirmary) In Northern Heights
addition to Springfield. Robt. C. Got-
waUI, Archt., Springfield.

Urbans, O.—Until June 14 for furnish-
ing material and erecting high school;
also a 3-room addition to a 1-room build-
ing In DIst. .No. 11. F. S. Rusk and
Cree Sheets, Archts., 145 N. High St ,

Columbus. Address Robt. G. Duncan, Clk.
Bd. Educ. Salem Township, Urhana R.
F. D. No. 3.

Detroit, Mich.—Until June 8 for erect-
ing a school on Fort St. W., also separate
bids on construction, ventilating, heating
etc. Malcolmson ft Higglnbotham,
Archts,. 404 Moffat Bldg.; Ammerman ft
McCall. Consulting F:ngrs., 1310 I'enob-
scoi Bldg. Address Chas. A. Oadd, .Secy.
Bd. Educ.
Grand Rapids. Mich.—Until June 14 for

erecting fireproof grade school, advertised
In Engineering Record, Address H N
Morrill. S^cy, Bd. Kduc. H. H. Turner'
Archt.. Bd. Educ. 2U N. Division Ave.

Champaign. 111.—Reported desired un-
til June 1 for sub-bids on the Vivarium
buildings. School on Educations and
Ceramics Building for the Univ. of

Illinois. Address A. W. Stoolman, Gen-
eral Contractor, Champaign.

Chicago, III.—Reported desired June 5

to erect a 2-story and basement school

costing $30,000, for Free Thinkers' So-
ciety. Address A. F. Rusy, Archt., 1607

S. Crawford Ave.

Dorrlsvllle, III.—Reported desired until

June 5 for an 8-room and basement
brick school for village of Dorriavuie.
Address Chas. Burroughs, Clk. Bd. Di-
rectors, School DIst. No. 95, town of

Harrisburg.

Albion, la,—Reported desired until

June 14 for erecting a 2-story and base-
ment school; also separate bids for heat-

ing, plumbing and lighting. Address L.

Burger, Secy. Independent School DIst.

of Albion. Reimer & Herlin, Archts.,
Marshalltown, la.

Plover, la.—Until June 4 for erecting a
school; also separate bids for heating and
ventilating and plumbing. P. J. Shaw,
Secy. Independent School DIst. Jas. S.

Cox, .\rcht., EsthervIUe.

Radcllffe, la,—Reported desired until

June 7 for erecting public school. Ad-
dress Geo. Simpson, Secy. Bd. Educ;
Proudfoot, Bird ft Rawson, Archts., Des
Moines.

Sumner, la.—Until June 7 for erecting
an addition to school. Address C, Henry
Granemann, Secy. Bd. Educ, J, F.

I.eitlia. Archt., Waverly.

"Alexandria, Minn.—Until June 4 (ex-
tension of date from May 28) for erecting
a brick high school. Address A. A.
Urness, Secy. Bd. Educ, Consolidated
Independent School DIst. No. 2, Alex-
andria. E. F. Bromhall, Archt., 710 Al-
worth Bldg., Duluth.

Anoka, Minn,—Until June 3 for erecting
the Franklin Grade School, 2 stories, brick
and tile. Bids may be submitted on
work as a whole or separately on heat-
ing, plumbing, etc. Address Mrs. D. S.

Gow, Clk. Bd. Educ. S. A, Wager,
Archt., 1012 Germania Life Bldg., St.

Paul.

St. Paul, Minn.—Until June 10 for
erecting a tuberculosis sanitarium for
the Counties of Polk and Norman, In-
cluding mechanical equipment and deep
well. Sund & Dunham. Archts., 514 Essex
Bldg., Minneapolis. Address State Bd.
Control, St. Paul.

Gardner, Kan.—Reported desired until
June 8 for erecting 2-story and basement
school to cost $28,000. Address B. R.
Perkins, Secy. Bd. Educ; W. Williamson,
.\rcht., Topeka.

Lincoln, Neb,—Until June 5 for erect-
ing a dairy building, also for equipment
for same, at the Univ. Farm, near Lin-
coln; cost approximately $125,000. Ad-
dress J. S. Dales, Secy. Univ. Nebraska,
.Station A, Lincoln.

Ellendale, N, D.—Until June 4 for
erecting a 2-story and basement brick
and reinforced concrete school. Including
mechanical equipment. Address B. R.
Crabtree, Clk. Bd. Educ, Independent
.School DIst. Gilbert R. Horton, Archt.,
Citizens Natl. Bank Bldg., Jamestown,
N. D.

Warwick, N, D.—Until June 14 for
erecting a 2-story brick school, including
mechanical equipment. Gilbert R Hor-
ton, Archt., Citizens Natl. Bank Bldg.,
.Jamestown. Address E. L. Hugelen, Clk
School Bd., Free Peoples School Dist.
No. 29.

Kansas City, Mo,—Until June 4 for
furnishing material and repairing, making
alterations and reconstructing a 2-story
brick building and additions to be built
thereto on l9th St. and Baltimore Ave.
Madorle & BIrdsall, Archts., Reserve
Bank Bldg. Address Bd. Pub. Wks
(Edw. F. Webster, Acting Secy.).

Oregon, Mo,—Reported desired until
June 3 for erecting 2-8tory and basement
school to cost $25,000. Address J T
Thatcher, Secy. Bd. Educ; W g'
Schrage, Archt., 43 E. 32d St., Kansai
City.

Okmulgee, Okla.—Until June l for
erecting an addition to East Side School
including Installation of heating and
plumbing. Smith. Rea & T.cvitt, Archts
Finance Bldg., Kansas C^iv Mo Ad-
dress A. F. Boone, Clk. Bd. Educ.

Ft, Worden, Wash.—Until June 11 for
erecting a concrete warehouse. Address
Constructing Q. M., U. S. A., Ft. Worden.
Hyde Park, Cal.—Until June 7 (readver-

tlsement) for erecting group of grammar
school buildings; also separate bids for
heating, ventilating, plumbing and elec-
tric work, etc. G, A. Howard, Jr., Archt
Gr.'JI".

Bldg., Los Angeles. Address l'
Wllhelm, Clk. Bd. School Trus.

Los Angeles, Cal.—Bids desired for fur-
nishing material and erecting schools as
follows:
Until June 3, a school at 8515 S. Pike

Ave.; also Santa Monica Boule, and Van
Ness Ave.
Until June 5, a school at 127 E. Ann St

Amount available, $70,000,
Until June 10, a school at Echo Park

,Zfr.^,"'^ Baxter St. Amount available.
»120.000. Address Wm, A, Sheldon, .Secy
Bd. Kduc,

PRICES AND LETTINGS.
ifltulicates award of contract.

Concord, N. H.—Following are four
bids, opened May 17 by Superv Archi-
tect, Washington. D. C, for construct-
ing extension to U. S. Post Office:
Jas. A. Miles & Son Co., Worcester,
Mass., $42,987; C. M. Leach, Boston,
Mass., $47,883; Westchester Eng. Co.,
White Plains, N. Y., $54,155, and Frank
M. Weakley, Canton, C. $56,231.

-A-Durham, N. H.—Contract awarded to
F, W. Cunningham & Sons, of Portland.
Me., for erecting a men's dormitory at
New Hampshire State College; cost
$50,000.

-AWellesley, Mass.—Contract awarded
to J. W. Bishop Co. of Worcester for
erecting a Carnegie library addition at
Wellesiey College to be 2 story, limestone,
Hreproof and cost $100,000. Henry D
Whitfield, of New York, Archt.

-^Bridgeport, Conn.—Contract awarded
to Bowling & Bottomly of Bridgeport at
$123,200 for erecting the county court
house addition to the C. S. Eames & Co.
of Bridgeport for plumbing and heating
of same at $16,404.

•A-Lanslngburg, N. Y.—Contracts award-
ed as follows by Directors of Leonard
Hospital, North Troy for erecting an
addition to the hospital to cost $42,000:
Masonry, Wm. S. Hamll Co.; carpenter
work, W. E. Martin & Co.; marole and
slate work, Conroy Marble & Tile Wks.;
heating apparatus, J. J. Horan & Co.;
plumbing, John F, Knaupp; sheet metal
work, O'Brien & Simpson. Bidders all
of Troy. Wm. E. Clarke, Archt., Troy.

^Jersey City, N. J.—Contract awarded
to John J. Egan, Jersey City, for erecting
the St. Mary's School on 3d St. at $L07,-
700. John T. Rowland, Jr., 98 Sip Ave..
Archt.

AMIMvllle, N. J.—Contract reported
awarded to Berry Goodwin Co., Philadel-
phia, Pa., for erecting a 2-story brick and
stone 120 x 160 ft. school. Cost about
$70,000. Arnold Moses, Archt., 136 S. 4th
St., Philadelphia.

•Trenton, N. J,—Contract awarded to
S. W. Mather & Son for erecting the
Junior High School at $218,000; heating
and ventilating to John Nesbit, Phila-
delphia, Pa., at $24,520; plumbing, John
A. Dowling, Trenton, at $9,965; electric
wiring J. F. Buchanan, Philadelphia, Pa..
at $4,388.

*Mount Penn, Pa.—Contract for erect-
ing addition to school awarded to Chas
.Schlegel at $58,000. Harry Maurer, Archt..
Reading.

Pittsburgh, Pa,—Contract awarded to
Riter Conley Mfg. Co., Grant St., for
structural steel and for reinforcing steel
to J. Willis Dalzell, House Bldg. (repre-
senting Republic Iron Wks.), needed in
the construction of the Schenley High
School; contractor for general construc-
tion awarded to Thompson Starrett Co.

*Towanda, Pa.—Contract awarded to
Warren Constr. Co., Jamestown, N. Y.,
for erecting the school, at $75,292.

•Washington, D. C.—Contract awarded
by Comrs. D. C. to Melton Constr. Co..
Washington, for erecting School 175, at
$121,000.

•Greenville, S. C.—Contract awarded
to Jameson & Morris of Greenville for
erecting Jail costing $30,000.

•Fellsmere, Fla.—Contract awarded to
A. F. Sanders, of Fellsmere, for erecting
the public and high school at $29,200.

Louisville, Ky.—Lowest bid opened May
12 by Bd. Public Safety for erecting the
station house at 28th. Main Sts. was sub-
mitted by John Greiner & Son at $23,785.

Alliance, O,—All bids opened Mar. 1 by
Superv. Archt., Washington, D. C, for
constructing the U. S. Post Office here
have been rejected.

Cincinnati, O.—Following are lowest
bids opened May 4 by Dirs. University
of Cincinnati, Burnet Woods Park, Cin-
cinnati, for erecting woman's building at
university, from plans of a. A. Lincoln
Felcheimer, Archt., Lyric Theater Bldg:
excav., brick, cut stone, masonry, D.
Hummel Bldg. Co., $40,500; concrete, Roos
Bros., $24,920; sheet metal and roof,
Harkner & Fowler, $1,696: iron and steel.
Columbia Iron Wks., $8,237: carpenter
work. Marcus Bldg. Co., $25,280: plaster-
ing, w. C. Brungar, $6,900; plumbing.
Wm. Hillenbrand Co., $8,257; marble slate
tile, Buckeye Co., $7,087; electric work.
Seattle Electric Co., $3,965. (Bidders all

of Cincinnati.)

•Etna, O.—Contract awarded May 18
for erecting grade and high school to
Moor Bros., Columbus, at $29,320. Next
3 lowest bids: E. B. Beckett. Columbus.
$32,907; Geo. B. Emswiler, Etna, $34,740:
D. E. Henke & Co., Zanesville, $34,779.
S. Parker Clk. Bd. of Educ. F. S. Rusk
and C. Sheets Archts., 145 N. High St.,

Columbus.

•Lisbon, O.—Contracts for erecting 8-

room centralized school In Fairfield
Township, Columbiana County, awarded
as follows: Total cost, $3(8,980; mason work,
K. P. Llnderberger; reinforced concrete.
Heller Bros., Youngstown; carpenter
work, Peter Nerone: plumbing. Harry
C. Teal; electric wiring. G. A. Webster
Co,; roofing, Philip Carey Co. .Archt.,
K. R. Thompson. Young-stown.
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-^Savannah, III.—Contract awarded to

Schmidt Bros., Chicago for erecting
school (bids opened May 17) at J36,954.
J. B. Schuster, Secy. Bd. Educ.

-A^Browns Valley, Minn. — Contract
awarded by Library Assoc, to furnish
material and erect a concrete and stucco
public library to McClure Contr. Co.,

McClure Bldg., St. Paul. E. Hirt, Jr.,

Archt.. St. Cloud.

-A^lndependence, Kan.—Contract awarded
May 12 for erecting city hall to F. D.
Brewster, of Independence, at $33,935. G.

H. Krienhagen, City Clk.

*Sloux Falls, S. D.—Contract awarded
May 17 by Bd. Educ. (W. B. Fuller, Clk.)

for erecting South Side Grammar School
to Sioux Falls Cbnstr. Co., Sioux Falls.

Patton, Holmes & Flinn, Archts., 8 S.

Dearborn St., Chicago, 111.

'A'Antelope, Cal.—Contract for erecting
the reinforced high school and dormitory
for the Antelope Valley Union High
School Dlst. awarded to Mann-Knox
Constr. Co., of Los Angeles, at $27,299.

^Sonera, Cal. — Contract awarded to

McLeran & Petersen, of San Francisco,
for erecting the 2-story county hospital at
$23,355. Wm. Mooser, Archt., Nevada
Bank Bldg., San Francisco.

Park City, Utah.—Lowest bid opened
May 13 by Superv. Archt.. Washington,
D. C, for constructing the U. S. Post
Office was from Campbell Bldg. Co. ot

Utah. Salt Lake City, at $22,460.

PRIVATE BUILDINGS

PROPOSED WORK.
Boston, Mass.—Fidelity Trust Co. will

erect on State St. and Chatham Row an
11-story bank building costing $60,000.

New York, N. Y.—Plans being prepared
by Neville & Bagge, 105 W. 40th St., for a
12-story brick, limestone and terra cotta
apartment house to be erected at West
End Ave. and 75th St. for Charmion
Constr. Co.; cost $500,000.
Plans filed for the following buildings;

6-story brick apartment house at 161st St.

and Riverside Drive, for Melvln Constr.
Co., cost $750,000. Young & Wagner,
Archts., 347 6th Ave.; three fireproof
buildings for Mt. Sinai Hospital at 5th
Ave. and 99th St., one 9 stories and
two 3 stories, cost $450,000, Arnold
W. Brunner, Archt., 101 Park Ave.:
1-story brick public market at 96th
St. and Bway. for Vincent Astor, cost
$200,000, Tracy & Swartout, Archts., 24-t

5th Ave., Jas. McWalters & Sons, 1497
Bway., Builder; two 5-story brick tene-
ments at Beck St. and Leggett Ave. for
Macy Constr. Co., cost $120,000, Jacob M.
Felson, Archt., 1130 Bway.; 6-story brick
tenement at P'airmont PI. and Southern
Boule. for H. C. Jackson Realty Co., cost
$50,000, Kreymborg Architectural Co..
.\rchts., 1029 E. 163d St.; two 5-stor>-
brick tenements at 198th St. and Grand
Concourse for J. L. S. Bldg. Co., cost
$125,000, Neville & Bagge, Archts., 105 W.
40th St.; two 6-story brick tenements at
Webster Ave. and 169th St. for Sikora
Realty Co., cost $100,000, Moore &
Landseidel, Archts., 3d Ave. and 148th
St.; five 5-story brick tenements at Falle
and Aldus Sts. for B. & W. Bldg. Co.. Inc.,
cost $250,000. Young & Wagner. Archts.,
Inc., 347 5th Ave. : 5-story brick tene-
ments at Decatur Ave. and 195th St. for'
Mittner Bros.. Inc., cost $50,000, John P.
Boyland, Archt., 2526 Webster Ave.
Plans completed by Wm. M. Farrar,

1269 Bway., for a 12-story and sub-base-
ment fireproof printing building, to be
known as the Caxton Building, and to be
erected at 229 to 239 W. 28th St.
Plans prepared by Schwartz & Gross,

347 5th Ave. for a 16-story printing build-
ing to be erected hv Julius M. Cohn. 341
5th Ave., at 232 W, 26th St.; cost
$350,000.
Plans being prepared bv Herman Lee

Meader. 200 W. 33d St., for a 12-storv
limestone, brick and terra cotta loft
building to be erected at 138 W. 32d St.

Englewood, N. J.—Preliminary plans
being prepared by J. Martin Hae'nke Co..
Inc.. 15 Broad St., New York, far a brick
.and stucco residence and garage to be
erected here at a cost of $100,000.

Ellzabethtown, Pa.—Plans for the 5
memorial hospital buildings to be erected
at the Free Masons Home are to be pre-
pared bv Guy King and E. A. Wightman,
of Philadelphia.

Farrell, Pa.—Plans being prepared by
J. L. Decker, First Natl. Bank Bldg., for
an office building to cost $40,000.

Reading, Pa.—Plans prepared by Alex.
F. Smith. 1039 Penn St.. for a granite and
limestone church which Christ Evangel-
ical Congregation intends erecting at 11th
and Robeson Sts.

Jacksonville. Fla.—Plans have been aT)-
proved by the Bldg. Com. of St. John's
fhnrrh for a parLsh house which Is to be
rost $30,000. W. A. Bours, Chmn. Bldg.
Com.

Birmingham, Ala.—A. L. Fulenwlder.
First Natl. Bank Bldg., intends ereotine
nt 5th Ave. and 17th St. a 3-story brick
hotel, to cost $50,000.

Nashville, Tenn.—McKendree Church
(Dr. M. M. Cullom, Pres.) plans erecting
an 8-story office and store building on lot
in front of the church.

Oconomowoc, Wis.—Plans prepared by
Julius F. Drager. of Oshkosh. lor the
$25,000 church which the St. Paul's
Lutheran Church intends erecting at Lake
and Pleasant Sts.

Springfield, Mo.—N. Gosney, will erect
on St. Louis and N. Jefferson Sts. a
3-story stone and reinforced concrete
building costing $65,000.

St. Louis, Mo.—Oscar A. Elmo, 5666
Waterman Ave., intends erecting at 5524
Waterman Ave. three 3-story brick and
stone apartment houses costing $90,000.

Tacoma, Wash.—Tacoma Furniture &
Outfitting Co. will, according to reports,
erect a 6-story brick business building at
1146 Commerce St.; cost $100,000.

Walla Walla, Wash.—Plans being pre-
pared by Osterman & Slebert, Walla
Walla, for pressed brick and terra cotta
Eiler Theatre to be erected at a cost of
$10,000.

BIOS DESIRED.
Wabash, Ind.—Until June 5 for erect-

ing church. Address Thos. F. Kelly,
Secy. Bd. Trus. First Evangelical
Church. Saml. Plato, Archt., Marion.

Chicago, III.—Until June 10 for erect-
ing 19-story hotel for Y. M. C. A., at 818
S. Wabash Ave.: building Is to be steel
and tile construction, exterior of gray
brick and terra cotta. Address R. C.
Berlin, Archt., 19 S. La Salle St., Chi-
cago.

Ames, la.—Reported until June 5 for
erecting 4-story and basement hotel
costing $100,000. H. Munn and P. Shel-
don. Ames, owners; Proudfoot, Bird &
Rawson, Archts., Des Moines.

Spencer, la.—Until June 17 for erecting
a Masonic Temple, including heating,
plumbing, etc. Address E. Taggart,
•^ecy. Masonic Temple Assoc. John D.
Chubb, Archt., Chicago, 111.

Omaha, Neb.—Reported desired until
June 1 for erecting an 8-stbry newspaper
luiilding for World-Herald Publishing
("o. ; cost $300,000. Address R. Kimball,
-\rcht., 503 McCague Bldg.

Brantford, Ont.—Until June 9 for erect-
ing a 4-story departmental store. Ad-
dress W. C. Livingston, Brantford;
.\ngus & Angus, Archts., North Bay.

PRICES AND LETTINGS.
•klndicates award of contract.

*rFramlngham. Mass.—Contract award-
'd to J. W. Bishop Co., of Worcester,
lor erecting the car barn for Boston &
Worcester Street Ry., to cost $100,000.

Northampton, Mass. — Contract for
iiecting Sacred Heart Church awarded
lo Bernier & Vanasse, of Northampton,
111 be tapestry brick and terra cotta;
lost $60,000. John Wm. Donohue,
.\rcht., Springfield.

Brooklyn, N. Y.—Contract for erecting
lloman Catholic Church of the Nativity.
:it Glasson Ave. and Madison St., award-
ed to P. J. Carlin Constr. Co., 1123 Bway.,
-Xew York, at a cost of about $150,000.
Ramond F. .\lmirall, Archt., 185 Madison
.\ve., New York.

New York, N. Y.—Contract awarded
to Raymond Concrete Pile Co., 140 Cedar
.St.. for concrete piling for the founda-
tions of a warehouse for the Eagle Pencil
Co., 707 E. 13th St. Chas. A. Cowen &
<'o., Gen. Contractors, 1123 Bway.;
Buchman & Fox, Archts., Madison Ave.
and 42d St.
Contract for erecting church at Lex-

ington Ave. and 66th St. for Church St.
Vincent Ferrer awarded to John T.
Brady & Co., 103 Park .^ve., and for heat-
ing and plumbing to J. F. McKeon &
Bros., 882 Lexington Ave.; electric wiring
and Installation to E. L. Electric Installa-
tion Co., 221 W. 33d St.; cost $650,000.
Bertram G. Goodhue, Archt., 2 W. 17th St.

Philadelphia. Pa.—Contract awarded
to Jos. Bird Co., 213 N. 11th St., for
erecting a 3-.story concrete, slate roof,
steel rectory on Price and Sprague Sts.
for Mission St. Vincent de Paul; cost
$40,000.
Contract awarded to Wm. R. Chap-

man, Philadelphia, tor erecting on Wash-
ington and Delaware. Ave.s., 1 and 2 story
180 x 123 ft. brick concrete and steel
pipe warehouse for Chas. J. CHarke. W.
Copeland Furber, Engr., 418 Walnut St.

Sayre. Pa.—Contract awarded by Le-
high Valley R.U. for erecting a round-
house costing $300,000 to Westlnghouse-
Kerr Co., of New York.

Wllklnsburg, Pa.—Contract for erect-
ing passenger station for Pennsylvania
R. R. reported awarded to Irwin & Leigh

-

ton of Philadelphia at about $125,000.

Baltimore, Md.—Contract awarded to
Raymond Concrete Pile Co.. 140 Cedar St.,
.\'ew York, for placing concrete piles for
foundation of warehouse for Louts Miller.
Lewis Levi, Archt., Baltimore.

Princess Anne, Md.—Contract awarded
to Wm. P. and I^awrence L. Pusey for
erecting the Antloch Methodist Church at
a f-ost of $25,000.

Atlanta, Ga.—<!ontract for foundation
of the Connaily Bldg., Whitehall and
Alabama Sts., awarded to Raymond Con-
crete Pile Co., 140 Cedar St. Wells Bros.
Co., General (Sontractors.

Alexandria, La.—Contract awarded to
Burks Bros. Constr. Co., of Hattiesburg,
Miss., for erecting 6-story banking and
office building for the Commercial Bank
& Trust Co.; cost $120,000.

Logan, O.—Contract for erecting
Methodist Church, South, reported
awarded to A. C. Martin at $25,100.

Grand Rapids, Mich.—Contract award-
ed to Gentz Bros., Grand Rapids, for
erecting 6-story steel constructed fire-
proof brick and terra cotta addition to
Crathmore Hotel on Ionia Ave.; cost,
$80,000.
Contract awarded to F. Farrington &

Co., ot Detroit, for erecting Strand The-
atre for GiUigham & Smith Enterprises.
(". Howard Crane, of Detroit, Archt.

Galesburg, III,—Contract for erecting
IS apartment building "Bartlett Terrace"
awarded to Monmouth-(!3alesburg Constr.
Co., at about $95,000.

Chilton, Wis.—Contract awarded to
Immel Constr. Co., of Fond du Lac, for
erecting church and school, at approx-
imately $72,000.

Boone, la.—Contract for erecting 8-
story fireproof bank building for First
.Natl. Bank awarded to Evans Constr.
Co., of Mexico, Mo., at about $100,000.

Portland, Ore.—Reported contract for
erecting 3-story and basement 100 x 200
ft. reinforced concrete and mill con-
structed warehouse for the Stettler Box
Co., at Oregon and Occident Sts., award-
ed to Litherland & .\brey. Beck Bldg.,
cost $45,000.

NEW INDUSTRIAL PLANTS

PROPOSED WORK.
Augusta, Me.—The Augusta Develop-

ment Co. intends erecting a 4-story brick
shoe factory, 44 x 250 ft.

FItchburg, Mass.—Knight C. Richmond,
Providence, R. I., is architect for the
4-story steel, brick and stone dyeing
plant to be erected for the Parkhlll Mfg.
Co

New Haven, Conn.—Plans prepared by
McClintock & Craig, of Springfield,
Mass., for a 4-story, 80 x 120-ft. rein-
forced concrete factory.

Rochester, N. Y.—Plans prepared by
Mortensen & Co.. 405 Lexington Ave.,
N. Y. City, for an addition, 65 x 116 ft., to
be erected at the plant of the Genesee
Brewing Co.

Philadelphia, Pa.—Contract soon to be
let for erecting the 4-story concrete and
brick factory for A. H. & F. H. Lippin-
cott at 26th and Locust Sts. M. H.
Dickinson. Archt., Weightman Bldg.

Memphis, Tenn.—The Illinois Central
R. R. (K. S. Baldwin, Ch. Engr., Chicago,
111.) is reported to have authorized plans
prepared for car sheds to protect work-
men in winter at the shops and yards at
Nonconnah. Cost $200,000.

Cleveland, O.—Cleveland White Metal
Co. Is reported organized with Geo. Hub-
erty, 1427 E. 45th St., as Pres., and John
J. Adler Gen. Mgr., and the company in-
tends erecting somewhere along the Belt
Line a plant costing $200,000 for the manu-
facture of white metal. The first unit will
cost $75,000, additions erected as needed.

Columbus, O.—Reported Chamber of
Commerce has secured for this city the
Solar Metal Products Co.'s plant, which
is to consist of main factory, 100 x 235
ft., brick and steel office building. 50 x 60
ft., and paint shop, 100 x 50 ft., and Is to
be erected at 3d Ave. and Pennsylvania
R. R.

Eau Claire, Wis.—Drummond Packing
Co.. intends erecting a combined abattoir
and cold storage plant and a lard re-
finery, costing $75,000.

Mankato. Minn.—Mayer Bros. Co. in-
tends erecting an iron works in north part
of Mankato. First building is to be 80 x
400 ft.

Minneapolis, Minn.—Plant of the Shef-
field Elevator Co. destroyed by fire.

Warrenton, Ore.—Reported plans under
way by Spokane-Astoria Terminal Co.
(Walter S. Hidden, Yeon Bldg., Portland, •

Ore., Pres.). for constructing grain ele-
vators and warehouses on the water
front; cost approximately $150,000.

PRICES AND LETTINGS.
^Indicates award of contract.

Lewlston, Me.— Contract awarded to
H. P. Cunningham Constr. Co., of Ware,
Mass., for erecting a bleach house for the
Bates Mfg. Co.

Chlcopee Falls, Mass.—Reported con-
tract awarded to Fred T. Ley. Spring-
field, for erecting .nt the plant of th(
Fiske Rubber Co. a fireproof office build-
ing. 6 stories. 60 x 160 ft., service station
and branch store, 60 x 100 ft. and 2-9tory

high and a 6-story, 110 x 310 ft., store-
house. Geo. B. Allen, of Hartford, Conn.,
Archt.

Branford, Conn.—Contract awarded to-
MacArthur Concrete Pile & Foundation
Co., New York, for foundation of addition
to Malleable Iron Fittings Co. Philip
Sellers, New Haven, Archt.

Waterbury, Conn.—Contract awarded
to Turner Constr. Co., 11 Bway., New
York, N. Y., for erecting a 5-story 300 x
70-ft. manufacturing building for ScoviUe
Mfg. Co., on E. Main St. and Hamilton
Ave. Reinforced concrete construction
with brick panel walls. Hugh L. Thomp-
son, Archt & Engr., 57 N. Main St.

Brooklyn, N. Y.—Contract awarded lo
H. John Thatcher & Son, 60 Park Ave.,
Brooklyn, for erecting a 10-story fire-
proof brick and concrete factory for
Grand Union Tea Co.; cost about $100,000.
Wm. Higginson, Archt,, 13 Park Row,,
New York.

Buffalo, N. Y.—Contract for refriger-
ating system in the Broadway Market
awarded to Geo. T. Rea.

Syracuse, N. Y.—Contract awarded to
W. J. Burns Co., for erecting fireproof
addition to H. H. Franklin Mfg. Co.'s
plant at Glfford and Magnolia Sts.; cost,
$25,000.

Claremont, N, J.—Contract for Pedes-
tal piles at the Eagle Works of the
Standard Oil Co. awarded to MacArthur
Concrete Pile & Foundation Co., H Pine
St., New York.

McKeesport, Pa.—Contract awarded
to Raymond Concrete Pile Co., 140 Cedar
St., for concrete piles for foundations at
the Christy Park Works of National Tube
Co. P. C. Patterson, Ch. Engr.

Pittsburgh, Pa.—Contract awarded to
Fetzer & Winger, Bessemer Bldg., for
erecting a $25,000 building for the Co-
lumbia Ice Co. at Hamilton and Dallas
.Vves.

Youngstown, O.—Contract awarded by
Republic Iron & Steel Co. to McClintic-
Marshall Co., of Pittsburgh, for erecting
storage bins at the new by-product coke
plant.

MISCELLANEOUS

PROPOSED WORK.
Fire Escapes, Etc.—New York, N. Y.

—

The Bd. of Estimate authorized issue
of $10,000 corporate stock for erection of
(ire escapes on Research Laboratory
Building on Willard Parker Hospital, and
other fire safety construction.

Park Work—Syracuse, N. Y,—The Bd.
of Estimate and Apportionment has ap-
proved ordinance calling for a bond issue
of $93,300 for improvement of parks.

Parks and Boulevard — Cleveland
Heights, O.—Citizens voted May 17 to ex-
pend $100,000 for parks, playgrounds and
boulevards.

Park Bonds—Omaha, Neb.—See "Sew-
erage and Sewage Disposal."

Central Heating Plant—Tacoma, Wash,—Tacoma Central Htg. Co., reported to
have decided to construct a $250,000 cen-
tral heating plant.

BIDS DESIRED.
Cement—New York, N. Y.—Until June

lu for furnishing and delivering 12,000
libls. Portland cement. Address Col. A
L. Smith, Q. M. Corps, Depot Q. M., Army
Bldg., New York.

Boilers and Traveling Cranes—New Or-
leans, La.—Until June 9 for 3 horizontal
return tubular boilers with settings,
l)reeching and appurtenances, also same
time and place for about 15 electric trav-
eling cranes. 2 transfer cranes and one
crane transfer and elevator, for cotton
warehouse and terminal, east bank of
Mississippi River; both proposals adver-
tised in Engineering Record. Address
Board Comrs., Port of New Orleans
(Ernest M. Loeb, Pres.). Ford, Bacon
& Davis, Engrs., 921 Canal St.

Car Tracks on Viaduct—Cincinnati, O.

—

Until June 2 for installation of car
tracks on Hopple St. Viaduct by Philip
Fosdick. Dis. Pub. Service.

Cement—Seattle, Wash.—Reported de-
sired until June 10 for furnishing and
delivering at Seattle or Honolulu, H. T..
12,000 bbls. American Portland cement.
Address Depot Quartermaster's Office
Arcade Bldg., Seattle.

Lumber — San Francisco, Cal.—Until
June 8 for furnishing, under Sched. 205,.
600 M ft. Oregon pine, Douglas flr, mer-
chantable rough random lengths Ad-
dress Lieut. -Col. W. H. Hart, Q. M.
Corps, Depot W. M., U. S. A., San Fran-
cisco.

Cement—San Jose, Cal.—Reported de-
sired until June 7 for 50.000 bbls. cement.
Address H. A. Pflster. Clk. Co. Comrs.

Steel Shapes, Steel and Iron Castings.
Etc.—Panama.—Until June 11 for fur-
nishing, according to Circular 930, steel
shapes and plates, steel and iron castings
wrought iron and steel pipe, etc. (Maj
F. C. Boggs. Gen. Purchasing Agent) of
Panama Canal. Washington. D, C
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PRICKS AND LrrriNos.
Aladieatea Maori m/ etmtrmet.

Maaa/—OoBtraet awardad to MacAitliur
OeoerM* PUa * VboiriatteB Co. N«w
Terk. fbr fem*U«a tor new Brnton
KaUoMl Lmsim B«—>»! Co. Krandstand.

btcTOo.. Cteralaad. O.. Archu.

*yaMw<atlaw> for Fountain—Chicago.
IB.-^:antiact (or (ouadatloiia (or fountain

ta Ocast Park awardad to MacArthur

TotEh. BOMbanM- * Col. daaaral
OoMMctora, Cbteaso.

Proposals
For Propoaala Atfvaf«lMd. •• Pago*

42. 41 and 44.

WATERWORKS.
^^ SoeBnc.
Same Raoord.

Josl 1. Tank and Towor. Cr««eo,
la. May ID

AdT. Ma* n. ». ^
Jul I. Filter Plant, Rld«way.

^^^ ^^

AdT.ifaVii.n-"'''
Jon. I. Waiar Wka.. WaUaca-

bars; 0»t. • • • • *•»» "
Jon. U Ptm*- Btatlon, ate.. Har^

riMHi. N. J j»»y **

Jaou I. Wat«r Sarvteo PIpaa. Chi-
CMO. 111. May s»

Job. I. HIt«r Plant. Jaioay City,

N. J May z»

Jun. ». Tank. Etc.. Rock VaU«y.
^^^ ^

Jan. ». Iui«^oir\jiiwidiV8 p: May M
j„L J. teBjroj- By^am. <iaruth-

arartna. Ma May i»

AdT. May 15.

Jn. I Contract ».N5Pau«tBo«- „_, „
€r*olr, HartlOrd. Oona.. May «
AdT. kajr » to ». ^

Jaa. i. iMimnil—» to Wat«r•'^ ^9Cr Plam qty. Ha.. May I

AdT. May S to ».
Joa. I. Water Worka. SpUlvin.,

^^^ ^
Jo. T. Ptpa.''6oiwaUi.'ij- ^. •'•••>*»'

H

JOL 7. Plpa* l-ookport. K. T May »
AdT. May »» _

""* • ^* *.'
. .T!". : . .

•".'^^': May i»

Jna. U. Paatfbouaa and pumpins
Bhmt. Pt. Sara Houston.

^^^ ^
Joa. M. I2»kaJ2|^' iti.. iUii<i^

^^^ ^
AdT. May *». »- „

Jan. ic
"JJJJ^j;^...*'^ May »

Ju. XL ^Si. SS™. Maao May »
AdT. May ».

SEWERAGE AND SEWAGE
DISPOSAL.

1. Wa»a i i> aia. Owl. Jf«;
»

1. Naw Tork,T«- T If?J II
1. Woat AlMa. Wla JI»' H
lo>«c»>. N. T. May K

AdT. May n.
1. ChleacD.n. iK; 2
lS^S:irSm^ui:::::::il^S

Jan. r^^l^.'^;,T Marg

AdT. Mur ».
Jon. ». Ml. Ayr. to...... Jft! «
Job. I. Jara^r City, N. J Kj U
Jm. 4. CMfciu pi. Taa. !&5 HJ^ 4. O*korti. Wla.^. !S;2jS «. Now Olarua. Wla

Jf?J S

jtm. "^^Vr ari;?Jon. T. SSunard. Minn. May g
Jan. ». B»»«' »^ J*- •*•' "

AdT. May ». ». -,,_ „
Jan. t. North B«»d. Ora

JJ?'

2

Jm. i. Toronto. Ont ^...^ JJ»I 2
jSt t-WallaWana. WaA May »
3- ;:S!2SSKSd^.o::::::::::2:j|,;

Jun. IS. w«"«g». S-PnLV •.

•«;:• **"^ "
Jna. Id. BMrinoar for fwwar Bya-'"^

l3SrS«atod. Taan. . May »

Jun. H. CutUMli—. O >J«r »
Jan. u. Okoloaa. Mrtt >««y »

Jan. l«. CWcaao. HL Jtoy »
Jufc ». BaltHaora. M4. >toy »

BIda

Joa.
Jon.
Jo.

Jon.
Jun.

May
Jm.

Jtm.
Jim.

Jon.
Jon.
Jtm.
Jon.
JniL
Jon
Jim.
Jan.
Jan.
Jan.
Jon.
Jan.

BRIDGES.

J5. Indiana. r« JI*I J!
1 l.nke r-h,..rlM. lA May 11

Adv. May U,. 3.
1. Clfwrinnatl O iRl m
1. Chicago, in i««y «

AdT. May 22.

1. Ooorgatown. Del. MJT g
1. Watcrtoory. Conn. fUr »
LBaTannah. O .^ JJ;i 2
l^-jISl^cu,-. N J M.yg
t May 2t

1 O.. JgylJ
4 f.,..r„(.w„,-a. Pa. S"'

H

4. Harrtabun?. Pa. J&I 5
4. Idaho »*' ^

Jan. 4.

Jun. 4.

Jun. S.

Jun. 6.

Jun. T.

Jim. 7.

Jun. 7.

Jun. 7.

Jun. 7

Jun. 7.

Jun. 7.

Jun. I.

Jun. 7.

Jun. 7

Jun. 1.

Jun. 1.

Jun. s.

Jun. ».

Jun. ».

Jun. ».

Jun. 11.

Jun. 12.

Jun. M.
Jun. U.
Jun. 14.

Jan. 1&.

Jun. IS.

Jun. 16.

Jun. 1».

Jun. 2S.

Record^

Hack«n«ick. N. J May 29

Bnoaburg., V't. M" |9
Wall* Walla. Wash Ma> iv

Bunalo. N. Y May -9

LotUatana Jj^J ;;
ZahaaTlUa. O ^ll H
St. Jo.. Tax »*»>

J:LouUlana JJ'J m
Toronto. OnU May 29

HendarwMi. Ky 5J?J. -j?
Montesuroa. la »a^ ii

Glenolden. Pa Ma> .8

AdT. May 2». ,,
Shelton. AVaah ^,11 mWoodatock. Va. JI*i ??
Stockton. Cat m»v 2'
Seattle. Waah. Not?,
Ottawa, O. May 29

New Oretna, N. J May 22

Adv. May 2». (2 Prop.) „_,^. ,,
Hamilton. O May 22

Great Bend. Kan. May 29

Red Lake Falls. Minn.... May 29

Bucyrua. O Ma>
jl

Aahland. O. ... May 22

South Cayuga. Ont JJ"*^
|"

WaaMngton ii^l ll
Laredo. Tex. ^11 ^l
MaryUnd May 29

Adv. May 49. ,
Rome. Ga. JJaV 22

Hamilton. O May 29

Seattle. Waah May 29

PAVING AND ROADS.

May SI.

Jan. I.

Jan. 1.

Jan. 1.

Jon. 1.

Jun. 1.

Jun. 1.

Jun. 1.

Jun. 1.

Jun. 1

Jun.
Jan.
Jun.
Jun.
Jun.
Jan.
Jun. 1.

Jan. 1.

Jun. 1.

Jun. 1.

Jun. 1.

Jun. 1.

Jun. 1.

Jun. 1.

Jun.
Jun.
Jun.
Jun.
Jun.
Jan.
Jon.
Jun.
Jon.
Jun.
Jun.
Jun.
Jun.
Jun. 2.

Jun. 2.

Jnn. t.

Jun. 2.

Jun.
Jun
Jun.
Jnn.
Jun.

Jun.
Jun.
Jun.
Jun.
Jun.

Jun. 4

Jun.
lun.
Jan.
Jun.
Jun.
Jun.
Jon.

Jun.
Jan.
Jun.
Jun.
Jun
Jun.
Jan.
Jun.
Jun.

Bids
Close.

Jun. 19. PalnesvlUe, O. . .

.

Jun. 21. Baton Rouge, La.
Jun. 21. Bralnerd. Minn. ..

Jun. 26. Columbus, O

Jun. t.

Jnn. «.

Jun. 9.

Jun. 9.

.lun. 10.

Jun. 10.

Jnn. II.

Jun. 12.

Jon. 14.

Jun. 14.

Jun. 14.

Jun. It.

Jun. 15.

Jun. K.
Jan. 16.

Clarkavllle, Tex May 15

AdT. May 15. 22. „ _ ,,
Albany. N. T May IS

Adv. May 15 to 29.

Washington May 16

Bralnerd. Minn May 15

California. May 15

Seattle. Wash May 22

Newport. Wash May 22

Tacoma, Wash May 2i

Berlin Heights. O May 22

Columbus. O May 22

Connecticut. May 22

Lake Charles. La May 22

New London. Wis May 22

New Tork, N. Y May 22

Loo Angeles. CaL May 22

Macon. Oa M«y 22

Connecticut May 29

Adv. May 29. „ ,o
Dayton. 6 r-May 29

Troy. N. Y May 29

Massachusetts May 29

Peoria. Ill May 29

Lake Forest, 111 May 29

Port Washington. Wis...May 29

Columbus. O May 29

Toledo. O May 29

Buffalo. N. Y May 29

New rim. Minn May 29

Potosl. Mo May 29

Arkansas fity. Kan May ?9

Bryan. Tex May 22

Port Townsend, Wash . . . May 22

Enyrla. O May 29

Ixmg Inland City, N. T..May 2»

Illinois May 29
Washington May 29

Lancaster, Wis May 29

Baltimore. Md May 29

nuluth. Minn May 29
Ann Arbor. Mich May 29
Orlnnell. U Apr. 17

MontcUlr. N. J May 22
Adv. May 22.

Berlin. Ont May 29
Jersey City. N. J May 29
DuhiMioe. la May 29
Columbus, O May 15

Albany. N. Y May 22
Adv. May 22. 29.

RteubenvtUe. O May 22
Clarksburg, W. Va May 29
Oreenshurg, Pa May 29
Idaho May 29
Knoxville. Tenn May 29
Adv. May 29.
Holvoke. Mass May 29
Adv. May 29.

Vanceburg, Ky May 29
Fniensburg, Wash May S
Hsxlehurst. Miss May 1

Arlington. O May IS
Washington May 22
Tavares. Fla May 22
Maysvtile, Ky May 29
Adv. May 29.
Ashland, Ky May 29
Camden. A'a May 29
San Jos*. Cal May 29
Hackensack, N. J M.ay 29
Clarksdale, Miss May 29
Mt. Vernon. Wash May 15
SteTenson, Wash May 22
Noblesvllle. Ind May 22
Woon»0''i'et. R. I Mav 29
Adv. Mav 29

Walla Walla, Wash May 29
>"tnith»r«i. o May <t

Ht. James, Minn May 29
SJ^tlle. Wash May 29
PlItfilpurRh, Pa .'...May 29
Sandpoint, Idaho May 29
rinrtnnail O Mav 22
llaclne. Wis May 29
«»attl*. Wa*h May 22
Vanroiiver, Wash May 29
Saiilt Hte, Marie. Mich... May 29
Adv. May 29.
Phlladel»hla. Pa. May 29
Adv. May 29.

'

St. Cloud. Minn May 29
Ft. I.eavenworth, Kan... Mav 29
Albany. N. Y...
Adv. May 29.

Stetibenvlfle, O.
''Ilendale. O. .

.

Cincinnati, O.

, May 29
. May 29

See Bng,
Record.

. . May 29

. . May 22

. . May 22
. . May 22

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

May 1
1. Drainage Ditches, Bar-

tow, Fla
Adv. May 1, 8. „„

1. Drainage. Eagle Lake, la. May 22

1. Dam, River Glade, N. B. May 29

1. Wharf. South Baymouth, ^ ^^

1 Levee. New Orieans. La . . May 29

2. Water Turbines, Etc.,

Wheeling, W. Va May •

Adv. May 8 to 29.

2. Sea and Retaining Walls,
Rhode Island May 29

4. Mlterlng Guard Gates,
Louisville, Ky May 8

Adv. May 8 to 29.

Jun. 4. B o a t Harbor, Ottawa,
Ont May ^»

4. Levee, Plqua, O May 29

5. L«vee Work. Vicksburg,
Miss ,..• May 29

7. Stone for Jetty, Portland,
Ore May 22

7 Ditch, Webster City, la.. May 22

7. Shore Protection Wks.,
Stone Harbor, N. J May 29

Adv. May 29.

7. Dredge, Etc., Kansas
City, Kan May 29

Adv. May 29. ^ .,, „„
8. Pier, Brooklyn, N. Y May 29

9. Dredging. Trenton. Tenn. May 22

9. Ferry Landing. Seattle,

Wash May 29,

Jun. 10. Wharf Sheds. Jackson-
vlUe, Fla /-JJ^^ II

10. Drainage. Cheney, Wash. May 29

11. Ditch. Improv., Elbow
Lake, Minn May 29

11. Drainage, North Yakima,^
Wash May 29

12. Rebuilding Wharves, etc.,

Newport, R. I May 15

Adv. May 15 to 29.

14. Dam, Lock Haven, Pa... May 22

Adv. May 22. 29.

Jun. 14. Ditch, Everett, Wash. ... May 29

Jun. 15. Excav. for Earth and
Rock Detroit. Mich May 8

Adv. May 8. 15.

Jun. 15. Dam, Montreal, Que May 15

Jun. 15. Power House at Dam 29,

Ashland. Ky May 29

Adv. May 29.

Jun. 15. Lock Gates, Valves, Etc,
Vicksburg, Miss May 29

Adv. May 29.

Jun. 16. Canal Excav., Payson
City, Utah May 22

Jun. 16. Dredging, Newport, R, I. May 15

Adv. May 15 to 29.

Jim. 17. Earthwork for L«vee, St.

Louis. Mo May 22

Adv. May 22, 29.

Jun, 18. Extension to Pier, Cap
Chat, Que May 29

Jun. 18. Retaining Wall, Cincin-
nati, O May 29

Jun. 19. Superstructure of Pier,
Erie, Pa May 22
Adv. May 22. 29.

Jun. 21. Dredging, Boston, Mass.. May 22
Adv. May 22, 29.

Jun. 21. Dredging. Philadelphia,
Pa May 22
Adv. May 22. 29.

Jun. 21. Repair to Bank Protec-
tion, Augusta, Ga May 29
Adv. May 29.

Jun. 25. Wharf, Southport, N, C. May 29
Jun. 25. Rip Rap and Repairing

Sea-Wall, New York,
N. Y May 29
Adv. May 29.

Jun. 26. Levee Wk., Caldwell,
Tex May 29

Jun. 30. Steel for Lock Construc-
tion, Sault Ste. Marie,
Mich May 29
'"- May 29.

Jun.

Jun.
Jun.
Jun.

Jun.
Jun.

Jun.

Jun.

Jun.
Jun,

Jun.

Jun.
Jun.

Jun.

Jun.
Jun.
Jun.

Jun.
Jun.

Jun.

Jun.

Jun.

Adv.

Jun. It. Stetibenvlfle, b May 29
Jon. 1 8. ••.i.ndale. O May 29
Jan. 1*. Cincinnati. O May 29
Jun. 18. Bremen. Ind May 29

PUBLIC BUILDINGS AND
SCHOOLS.

Jun. 1. Harrlsburg. Pa Mar. 13
Jun. 1. TJrbana, HI May t

Jun. 1. Cleveland. O May I

Jun. 1. Huntsvllle. Tex May 15
Jun. 1. Syracuse, N. Y ..May 15
Jun. 1. Danvers, Mass. ... ' May 15
Jun. 1. Flora, Ind May IB
Jun. 1. St. Paul, Minn May 22
Jun. 1. Youngwood, Pa May 22
Jun. 1. Albert Lea. Minn May 22
Jun. 1. Carlton. Minn May 22
Jun. 1. Rochester. N. Y May 22
Jun. 1. Whitby. Ont May 22
Jun. 1. Okmulgee, OkIa May 29
Jun, 1. Champaign. Ill May 29
Jun. 1. Leonla. N. J May 29
Jun. I.Columbus, O May 29
Jun. 1. California, Pa May 29
,Iun. 1, Carthage, Tenn May 29
Jun. 2. Longvlew, Tex Mav 1

Jun. 2. Kearny. N. J May 22
Jun. 2. Lancaster, Ky May 29
Jun. 1. Chllllcothe. Mo Apr. 14
.lun. 3. Corning. O May I
Jnn. R. Chllllcothe, O ,..Maylfi
Jon. 3. Marlon, O May 22
Jun. .1. Rock Island, III May 22
Jun. 3. Oregon. Mo May 29
Jun. 3. West Sprlngfleld, Mo May 29
Jun. 3. Anoka, Minn May 29
Jun. 3. Pittsburgh, Pa May 29
Jun. 3. 1a,» Angeles, Cal May 29
Jun. 4. Louisville, Ky May 22

See Eng.
Record.

Ft. Sam Houston, Tex.. May 22

Adv. May 22. 29.

Onward, Ind May 22
Louisville, Ky May 29
Kansas City, Mo May 29

Alexandria, Minn May 29

Bayonne, N J May 29
EUendale, N. D May 29
Plover, la May 29
Brookville. O. . .

.' May 22

Lincoln, Neb May 29

Dorrisville, 111 May 29
Chicago, III May 29

Hamilton, O May 29

Los Angeles, Cal May 29
Oklahoma City, Okla May 8

Manilla, la May 22
Vienna, O May 22
Minis. Fla May 29
Radcllffe, la May 29
Sumner, la May 29

Hyde Park, Cal May 29

Reading. Pa May 8
Louisville, Ky May 15

Parry Sound, Ont May IB

Tomah, Wis May 22
Mahoningtown, Pa May 22

Gardner, Kan May 29
Newark, N. J May 29
Detroit, Mich May 29
Detroit. Mich May 15

Adv. May 15.

Hamilton, O May 22

Ft. Stevens, Ore May 29

St. Paul, Minn May 29
Los Angeles, Cal May 29
Minerva, O May 29

Ft. Worden, Wash May 29
Marlin, Tex May 8

Tampa, Fla May 8
Adv. May 8, 15.

Toledo, O May 22
Albion, la May 29
Urbana, O May 29
Wheeling, W. Va May 29
Rochester, N Y May 29
Warwick, N. D May 29
Grand Rapids, Mich May 29
Adv. May 29.

Brooklyn, N. Y May 29
Rankin, Pa. May 29
Primghar, la May 15

Ft. Sill, Okla May 22

Adv. May 22. 29.
Columbus, O May 29
Connersville, Ind May 22
Springfield, O May 29
Radnor, O May 29
Cuero. Tex May 1

B

Ft. Terry. N. Y May 29
Adv. May 29,

Allentown. Pa May 22

Mt. Vernon, N. Y May 29

Canton, O May 29
Boston, Mass May 22

Charlotte. N. C May 29
Washington. D. C May 22
Greenville. S. C May 1

.Adv. M.Tv 1.

PRIVATE BUILDINGS.
Jun. 1. Omaha. Neb May 29

Jun. 5. Aines. la May 29

Jun. 5. Wabash, Ind May 29

Jun. 9. Brantford. Ont May 29

Jun. 10. Chicago, Til May 29

Jun, 17. Spencer, la May 29

NEW INDUSTRIAL PLANTS.
Jun. 2. Beacon, N. Y May 22

Adv. May 22, 29.

Jun. 7. Montreal, Que May 22

MISCELLANEOUS.
Elevators, Seattle, Wash. May 15

Street Cleaning, Wash-
ington, D, C May 29

Car Tracks on Viaduct,
Cincinnati, O May 29

Lighting Fixtures in Pub.
Bldg., New York, N. Y. . May 8

Adv. May 8, 15.

Equipment for School,
Montclalr, N. J May 22

Adv. May 22.

Reinforcing Bars. Pan-
ama May 22

Cement, Seattle, Wash.. May 22

Power House Improv.,
Hull, Que May 22

Adv, May 22.

Sect. 2, N. Y. Connecting
Ry., Queens Boro., L. I.,

N Y May 22

Adv, May 22, 29.

Cement, San Jose, Cal May 29

Coal and Ash Handling
Apparatus, Anacostla,DC May 22

Lumber, Ran Francisco,
Cal May 29

Refrigerating and Elec-
tric Light Plants, Ft.
Huachuca, Ariz May 15

Adv. May 15 to 29.

Boilers and Traveling
Cranes, New Orleans,
La May 29

(2 Prop.) Adv. May 29.

R.R. Wk.. Warren. Ariz.. May 29

Cement, Seattle, Wash.. May 29

Cement. New York. N. Y. May 29

Elevator, Augusta, Ga. . . May 22
Supplies. Panama May 29

El. Rv. Material, New
York. N. Y May 29
Locomotive Crane, Bos-
ton, Mass May 22
Cranes, Norfolk, Va May 15

El. Rv. Sect. No. 1. Brook-
lyn. N. Y May 29
Adv. May 29.

Crane, Halifax, N. S May 22

Bids
Close.

Jun. 4.

Jun. 4.

Jun. 4.

Jun. 4.

Jun. 4.

Jun. 4.

Jun. 1.

Jun. 4.

.lun. b.

Jun. 5.

Jun. b.

Jun. b.

Jun. 5.

Jun. b.

Jun. 7.

Jun. 7.

.lun. V.

Jun. 7.

Jun. 1.

Jun. V.

Jun. 7.

Jun. 8.

Jun. S.

lun. 8.

Jun. 8.

Jun. 8.

Jun. 8.

Jun. 8.

Jun. 8.

Jun. 9.

Jun. 9.

Jun. 10.

Jun. 10.

Jun. 10.

Jun. 11.

Jun. 11.

Jun. 14.
Jun. 14.

Jun. 14.

Jun. 14.

Jun. 14.

Jun. 14.

Jun. 14.

Jun. 14.

Jun. 14.

Jun. 14.
Jun. 14.
Jun. 15.

Jun. 15.

Jun. 15,

Jun. 16,

Jun. 18.

Jun. 19.

.Tun. 21.

Jun. 21.

Jun. 23.

Jun. 24.

Jun. 28.

July 1.

.lul. 2.

July 13.

Jun.
Jun.

1.

1.

Jun. 2.

Jun. 3.

Jun. 3.

Jun. 5.

Jun.
Jun.

Jun. 7.

Jun.
Jun.

Jun.

Jun.

Jun. 9.

Jun. 10.

Jun. 10.

Jun. 10.
Jun. 11.
Jun. 11.

Jun. 11.

.Tun. 12.

.Tun. 12
Jun. 15

Jul. 1.
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Hydraulic Turbines for Great

Falls Power Company
Main Units, Operating Under a Head of 150 Feet,

Will Develop 15,000 Horsepower Each

There is now nearing completion on the Mis-

souri River, about 12 miles east of the city

of Great Falls, Mont., a hydroelectric station of

90,000-hp initial capacity, controlled by the

Great Falls Power Company, and designed to

furnish current for the electrification of the

Chicago, Milwaukee & St. Paul Railway. The
first installation will consist of six vertical-

shaft 15,000-hp units and two 850-hp exciter

units. The net working head will be 150 ft.,

the main units operating at 200 r.p.m. and the

exciters at 450 r.p.m.

Main-Unit Turbines

The runner of each main unit, consisting of

a bronze bucket rim and a cast-steel hub, is

keyed to a vertical shaft and operates in a

ner, discharges into a short length of cast-iron

draft tube, concentric with an outer pit liner

imbedded in the concrete. This pit liner is

provided with openings which may be reached
through a tunnel and which give access to the

manholes in the draft-tube proper. The cast-

iron draft tube terminates in a cast-iron curb
ring designed with an air-tight rubber packed
joint. The lower section of the draft tube is

formed in the concrete.

For convenience in erecting the unit and to

afford some means with which to maintain a

permanent tie between generator and turbine,

a heavily ribbed cast-iron pit liner extends
from the top of the spiral casing to the gen-
erator base.

Owing to the large WR- of the generator
rotor, it was necessary to provide some means
for quickly bringing the rotating parts to rest
after the turbine gates were closed. For this

purpose eight brakes are located on the upper
flange of the pit liner, so arranged that the
hardwood brake shoes are thrown against the

governor equipment, including actuators, pres-

sure tanks and pumps, will be furnished by the

Woodward Governor Company, of Rockford,

111.

Charles T. Main, of Boston, is the consulting

engineer, and Henry A. Herrick, of Great Falls,

Mont., resident engineer.

Fine Screen for Brooklyn Sewage
Brooklyn's new Twenty-sixth Ward sewage

treatment plant, now under construction, will

be equipped with a revolving fine screen. The
capacity of the works will be 12,000,000 gal.

daily and the specifications allowed the con-
tractor the option of bidding on three types of
plant (a) Riensch-Wurl "screens, with direct

removal of the screenings; (b) Imhoff tanks
with drying beds for sludge; (c) sedimenta-
tion tanks with separate sludge-digestion tanks
and sludge-drying beds. The contract was
awarded to the North Eastern Construction
Company, which elected to install Riensch-

THESE 15,000-HORSEPOWER TXJRBINES ARE BEING INSTALLED FOR THE GREAT FALLS POWER COMPANY

cast-iron spiral casing, imbedded in the con-
crete substructure of the power house. Both
on the upper and lower running joints the
runner is fitted with removable steel rings,
which may be replaced as the service demands.
The original clearance may thus be main-
tained at a very low expense and little trouble.
The inlet of the spiral casing is 8 ft. in

diameter; it is split on the horizontal center
line, and each half further divided into three
sections. This was necessary to meet the
shipping facilities available.

The direction of the water as it leaves the
casing is controlled by thirteen stationary
cast-steel guide vanes forming the speed ring.
From the speed ring it passes into a set of
twenty-six movable, forged-steel gates. The
upper and lower plates between which the
gates swing provide bronze-bushed bearings for
each gate .stem. The upper plate also carries
the main steady bearing, as well as the shift-
ing ring which controls the opening and closing
of the gates. All leakage along gate stems or
past the upper running joint of the runner is

drained off into the draft tube through the
hollow guide vanes of the speed ring.

The turbine shaft of hammered steel, 17 in.

in diameter, is carried in a lignum-vitae steady
bearing, located just above the runner hub.
Through this bearing the shaft is fitted with
a bronze sleeve, the water for lubrication being
supplied at the top and drained off at the
bottom through the vanes of the speed ring.
The shaft extends for a distance of 12 ft. 3 in.

above the center line of the spiral casing and
terminates in a forged flange for connection
to a corresponding flange on the generator
shaft.

The water, after passing through the run-

lower side of the rotor. These brakes are con-

trolled by air, each unit having its individual

throttle and pressure gages, mounted on a suit-

able standard on the generator floor.

The total weight of all rotating parts plus

the down thrust of the runner when in opera-

tion is estimated at 316,000 lb. This load is

carried on a Kingsbury-type bearing located

on top of the generator.

The design of the exciter units is very sim-

ilar to that of the main wheels.

Governor System

The arrangement of pumps, supply main,

pressure tanks, actuators and sump tank here

employed, together with the oil distribution it

provides, is described as the "central open sys-

tem." Each unit is governed independently of

the rest, and is in no way affected by the de-

mands of the others. All, however, feed from
the same supply main, connected to a set of

three motor-driven pumps of the vertical, sin-

gle-action triplex type. The capacity of these

pumps is such that any two will carry the

whole system. The third pump is reserved for

emergency, the interconnecting piping and
valves being so arranged as to allow any two
of the pumps to operate together. Pumps,
motors, air compressor, sump tank and piping

are located in the chamber under the gen-

erator floor.

The accompanying photographs give some
idea of the size and appearance of the main-
unit turbine equipment. Four main units and
the two exciter units have been completed and
shipped to date—the remaining two are now
in process of construction. The main and ex-

citer turbines were designed and built by the

S. Morgan Smith Company, of York, Pa. The

Wurl fine screens to fulfil the requirements of
the specifications. It is expected that the
works will be in operation this summer.

Business Notes
George C. Wilson, of the Independent Pneu-

matic Tool Company, Chicago, 111., has been
appointed manager of that company's Atlanta,
Ga., branch, succeeding F. H. Charbono, who
has been transferred to Boston.

S. F. Miller, president of the Pacific Flush-
Tank Company, manufacturers of the Miller
automatic siphon and other devices for sewage
handling, with general offices located at 4241
E. Ravenswood Ave., Chicago, states that the
cards of the company announcing the change
of address of its Chicago office from the
Temple Building to the above have been mis-
understood by many as indicating the removal
of its New York City oflfices from the Singer
Building. There has been no change in the
address of these offices and they are still

maintained under the personal charge of Mr.
Miller.

Merton A. Pocock has been appointed dis-

trict sales manager of the Terry Steam Tur-
bine Company, builders of steam turbines for
all purposes, with main oflSce and works lo-

cated at Hartford, Conn., for the territory in-

cluded in the States of Minnesota, North Da-
kota and South Dakota. His office is in the
Endicott Building, St. Paul. This arrange-
ment supersedes the company's previous sell-

ing agreement with Robinson, Gary & Sands
Company, of St. Paul. The Hawkins-Hamilton
Company, People's National Bank Building,
Lynchburg, Va., has been appointed to repre-
sent the company in the State of Virginia.



New Construction Activities

StcadiaMB of aeeuritiM of all sorts on Jane
1 in the f«c« of Germany's reply to the note

of this Government concerning the recent de-

•tmctiiw of American life and property on the

high seas, and also in the face of an an-

nooBoed chance in our policy toward Mexico,

which may laad to intervention in that coun-

try, indicate* that forces of unusual strength

are making for general business improvement.

While all eventualities may not have been dis-

cooBted. certainly the probabilities would

appear to have been foreseen and already

reckoned with. Indeed it is entirely possible

that business conditions would continue to im-

prove .in the face of actual hostilities. Cer-

tainly this would be true of the steel industry

and other export manufactures.
The 125,000,000 loan of the Missouri Pacific

Railway which matured June 1, and about

the financing of which there has been specula-

tion, if not anxiety, in railroad circles, seems

likely to be met for the present by a one-year

renewal of the notes. More than 85 per cent

of these were returned to the railroad for re-

newal on the day of maturity, and none of the

remaining note holders seem disposed to sue.

Plans for financial readjustment of this road

would, if successful, take care of these renewed
notes within a year.

Railroad equipment orders in May included

165,000 tons of rails, 21,054 cars and 165 loco-

motives. The first figure is very satisfactory.

The aecond is the largest since February, 1913.

The last is the largest since March, 1914. Both

of the latter were due in large part to the

Pennsylvania orders. Direct export orders for

sted products for last month approached 250,-

000 tons. Preliminary estimates of orders for

fabricated steel indicate that 86,000 tons were
placed last month. The business from domes-
tic manufacturers for home consumption is the

one unsatisfactory spot in the market, and
competition for what little of this business

came up brought out price concessions on

rfiaprs. Mack sheets and wire products. Gal-

vmnised products have advanced, and other

prices are firm. Export steel now commands
a premium over that sold in this country.

The railroads of the country, except in the

southern district, show an increase in revenue

for the month of March, according to a state-

ment just issued by the Bureau of Railway
Economics, amounting for the whole country
to 1.2 per cent over March, 1914, and to 3.6

per cent over March, 1913. The gain is wholly

due to savings effected in operating expenses,

as gross revenues have declined since 1912.

Out of fifteen leading cities in the country,

11.5 per cent of the wage earners were un-

employed last month, according to the depart-

ment of labor. Of these workers 16.6 per cent

were employed only part time. No previous

r^Mrta are available for comparison, as this

is the first survey *t the kind that has been

made. The vote of the Chicago mill workers

to accept the increase offered by the lumber
mills is said to make toward a settlement of

the labor- troubles tkat have tied up work in

that city for some time.

Buildings

While no large building contracts were

awarded last week, prospective building work

appears to be on the increase. Among the

smaller contracts let was one for a $118,000

high school at Redondo Beach, Cal., and an-

other for a $130,000 school building at Pater-

son, N. J. Bids are desired on three college

buildings at Charleston by the Board of Con-

trol of West Virginia. Bids are desired on

a $100,000 hospital at Cleveland, and on a

$150,000 building for the University of Wash-

ington at Seattle. Bids are also desired for

a nine-story concrete warehouse at Kansas

City. Plans for an $800,000 public school have

been approved at Cincinnati. Plans have been

completed for a $500,000 mausoleum at St.

Louis. Plans are being prepared for a $500,-

000 building at Rochester, N. Y. Columbia,

S. C, has sold $250,000 school bonds, and plans

for buildings are being prepared. A permit

for a $500,000 bank building has been issued

at Springfield, Mass. Plans have been pre-

pared for a $500,000 elevator at Milwaukee.

It is reported that a four-story plant for

manufacturing typewriters to be built at

Lawrence, Mass., will cost, with machinery,

$1,300,000. The dock board of New Orleans

has sold bonds totaling $1,250,000 which will

be used in erecting elevator facilities for the

port.

Bridges and Roads

Bridge work is still very light, the only large

item noted last week being the $1,000,000

bridge over the Missouri River reported from

Kansas City, the contract for the substructure

of which has already been awarded. Con-

tracts for small bridges were awarded at Con-

cord, N. H., and North Platte, Neb. The con-

tract for repairing the Connaught Bridge re-

cently destroyed by fire at Vancouver, B. C,
which will amount to $90,000, will soon be

awarded. Bids are desired on highway bridge

work at Lumpkin, Ga., and by the Department

of the Interior, at Washington.
Highway work continues active, a large

number of contracts having been awarded last

week. Contracts totaling $75,000 were award-

ed by the State of Maine. The low bids on

the State-aid highway repair contracts opened
June 1 at Albany, N. Y., total $221,000. The
low bids on highway work opened May 24 in

California total $165,000. Contracts totaling

$72,000 were also awarded by the State of

Washington. The commissioners of public

works at Buffalo awarded a $99,000 paving
contract, and a $123,000 contract has been
awarded by the city council of St. Paul. The
contract for resurfacing a speedway, also

awarded at St. Paul, amounts to $181,000.

One paving contract was awarded at Spokane
for $165,000, while low bid on another was
$111,000. Bids are desired on several large

paving contracts at Albany, N. Y. The State
of Indiana will receive bids June 7 and 8 on
a number of highway contracts. Bids will be
received at De Land, Fla., for 36 miles of road
construction. Bids are also desired at Arcadia,

Fla., for clearing the right-of-way for 110

miles of road. Paving which will cost $111,-

000 is contemplated at Ogden, Utah. From
the Pacific Coast it is reported that Los

Angeles will pave from 50 to 60 miles of street

this year, and that Hanford, Cal., is offering

road bonds in the sum of $672,000 for sale on

June 5.

Waterworks and Sewers

A pipe-laying contract totalipg nearly $400,-

000 was awarded May 25 at Philadelphia.

The lowest bid on furnishing 2265 tons of

cast-iron pipe at Chicago was $23.85 per ton.

It is reported that $80,000 has been appro-

priated for a reservoir at Worcester, Mass.

Bathurst, N. B., will offer a $150,000 sewer

and waterworks bond issue for sale on June
10. A large number of permits for sewer and
waterworks construction in towns in Penn-

sylvania were issued last month. A $100,000

sewer contract has been awarded at Baltimore.

Two contracts for sewer construction in New
York City, one for $32,000 in Long Island City

and another for $57,000 in Brooklyn, were

awarded last week. The lowest bid for con-

structing a brick sewer at Racine, Wis., was
$80,000. Bids are desired on further sewer

construction in Washington, D. C. Bids are

desired in Chicago for the construction of

large-diameter sewers which will cost $683,000.

Bids are desired for constructing 4 miles of

sewers at Greenwich, Conn., and Burlington,

Ont, has advertised for bids on constructing

a sewer system, including a disposal plant and

a pumping station.

Miscellaneous

The contract for a $450,000 concrete wharf
building at Galveston was secured by the Stone

& Webster Engineering Corporation. Con-

tract for the section of the Brooklyn elevated

lines noted last week was awarded to the low

bidder, the Oscar Daniels Company. The low

bid on flood-protection work at Rochester, N.

Y., was $350,000. A contract for a $400,000

jetty has been awarded at New Westminster,

B. C. Bids are desired for constructing a pier

in Brooklyn, a garbage reduction plant at De-

troit, and a highway tunnel at Pittsburgh.

Plans have been forwarded to the War De-

partment for deepening the Delaware River

at Philadelphia, involving an expenditure of

$500,000. Promotion schemes are becoming
more plentiful. Among those noted is a $375,-

000 irrigation project at Hermiston, Ore. A
railroad company has been chartered to build

23 miles of line near Barbourville, Ky. The
Florida Legislature has passed an enabling

act permitting the issue of $300,000 bonds for

a sea wall at Key West. Grade-crossing

elimination bonds totaling $100,000 have been

sold at Indianapolis. The Chesapeake & Ohio

Railway is reported to be about to undertake
considerable construction work, including

third-track work near Portsmouth, Ohio, and
60 miles of new line between Waverly and
Columbus to connect with the Norfolk &
Western Railway.

W.ATEKWORKS

PROPOSED WORK.
Worcester. Mass.—CoanctI reported to

have appropriated fSO.OOO for work on
Pine Hill reservoir.

LIndenliurst, N. V.—There is a move-
ment on foot here to conatroct water
works, tnit notMnc deflnlU baa ret been
done. Fred Sbelde, Town Snpervteor.

Penneylvanla.—Following are among the
pennUn liiKued from Apr. 15 to May IS by
Steti- Dept. of Health at HarrUbur* (Dr.

Saml. G. Dixon, Comr.):
Allentown — Temporary aterlluatlon

equipment.
. .. „ . .,

Pott«viIle—To Schuylkill County Alms-
houae, new pumping equipment.
Mt. Oretna— To Adjutant General*

Dept., Mt. Gretna Encampment Grounds,
drilled well and reservoir.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-
neering and Building Supplies

GraUs—To Gratz Water Co.. preliminary
plana for pumping atatlon, reservoir and
pipe lines.

Heglnii—To Heglns Water Co., prellm-
inar> plan* for reinforced concrete reser-
voir.
PorUge—To Portage Water Co., en-

largement of storage reservoir.

Bethlehem — Municipal water works.
I>rilled well.
Madera—To Madera Water Co., exten-

sions to distributing system.
SViarnol<in—To Bear Gap Water Co.,

fttoraKe reaervolr.
iteadiriK—To Readinn Suburban Water

Co.. slow sand filters.

Houtzflale—To Ramey Water Co., of
Iloutzdale. extensions to distributing sys-
tem.
Canton—To Citizens Water Co., of Can-

ton, preliminary plans for filters and re-
modeling distributing system.
Norristown—To Norristown Insurance

& Water Co.. rapid sand filters.

Ridgway—Municipal system, rapid sand
filters.

Scottdale—To Citizens Water Co., of
Scottdale. gravity supply mains.
New Wilmington—To New Wilmington

Water Supply Co., of New Wilmington,
alterations to storage reservoir.

Philadelphia, Pa.—Following are re-

ported to be four lowest bids opened May
25, for furnishing and laying c. i. water
pipe under contract No. 260, approxi-
mately 17,000 ft. 48 in., 3.300 ft. 30 In.

and 21,000 24 in.: Kdwin H. Vare, Phila-
delphia. $39S.963: Snare & Trlest, New
Vork. $406.8F>.'>: Degnon Contr. Co., New
York. $413,127: Chas. P. Bowers. Phila-
delphia, $424,380.
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Myersvllle. Md.—A water supply system Bathurst, N. B.—Reported bonds In the
will probably be Installed in MeyersviUe; sum of $150,000 will be sold June 10 by
to be by gravity from springs east of John G. Stout, City Clk.. to be used (or
Pine Knob. construction of water and sewer systems.

Salisbury, Md.—The municipal authori-
tie.s considering question of improving the
water, sewerage and sewage disposal
systems.

W^hington, D. C—Until June 14 by
Conirs. D. C. (Oliver P. Newman, Chmn.)
for furnishing and delivering 7000 %-in.
water meters.

Keyser, W. Va.—An election will prob-
ably soon be held to vote on issuing
bonds for water works.

Warrenton, N. C.—Citizens voted to
issue $50,000 bonds for Installing water
works and a sewer system.

Wilmington, N. C.—It is proposed to in-
stall water mains in the 6th Ward, to cost
$29,000. Not yet ready to let contract. F.
F. Pillet, City Engr.

Lexington, Ky.—Lexington Hydraulic
& Mfg. Co. will lay water mains from Its
pumping station to Mentelle Park. The
new line will be about 10,000 ft. in length,
and cost $25,000.

Farmersvllle, O.—Citizens voted $16,000
bonds for constructing water works. A.
F. Gilbert, City Clk.

Grafton, O.—A franchise for construct-
ing water works and natural gas svstem

• has been granted to P. J. Fitzgerald, of
Elyria. No contracts yet let.

Shadyslde, O.—Bonds in the sum of
$45,000 reported to be used for water
works.

South Charleston, O.—Citizens voted
$.TO.000 for construction of water works.

Wellington, O.—Citizens voted a bond
issue to install a filtration plant for
water supply.

Bloomlngton, Ind.—A proposition of
the American Cast Iron Co.. Chicago, to
complete municipal water works, at a
cost of $90,000 being considered by City
Council. Company's proposition is to fur-
nish pipe line, lay .same and furnish
boilers, engines, pumps and power house.

Indianapolis, Ind.—It is stated that the
Indianapolis Water Co. will lav approxi-
mately 8000 ft. of mains within the next
10 days.

Milton, Ind.—The Town Bd. reported to
have accepted proposal of Light Heat &Power Co., of Connersvllle, to ^onstruct
and operate an electric light plant and
water works. Company proposes to erect
a pumping station at river.

Springfield, III.—State House May 25

PS?®*^"i,,P°'^®''"°'" Dunne's deep waterway
bill. The measures provide for deepen-mg a portion of Illinois River and tomake a navigable waterwav from GreatLakes to Gulf of Mexico.

Terrell, la.—Citizens reported to have
voted to issue $8,500 bonds for construct-
ing water works.

Anamoosa. N. D.—Plans being pre-pared by Engineer Atkinson of Bis-mark. for construction of city water

CUy'^Clk"
cost $10,000. E. C. Waydiman,

.n^?!?°*?,', ^- D—Bonds in the sum of
$9,600 will be sold June 18 to be used for
construction of water works. Engineer
not yet engaged. H. H. Schulte, Town

Lees Summit, Mo.—The Water Works
Co. contemplates building connecting pipe
line to city limits; cost $18,000. City willbond for $26,000 for distribution system.
Missouri River water to be used. Enel-
!,eer8. Henrlci. Kent & Lowry, of Kansas

Benton, Ark.—The installation of a
street lighting In connection with proposed
water works is reported under considera-
tion. Engineers, J. B. McCrary Co At-
lanta, Ga.

Antlers, Okla.—Citizens voted to issue
bonds for extension of water works, con-
struc.tinp sewer system and installing
electric light plant.

Aberdeen, Wash.—Council considering
P'*"'' .?L -Lr. ¥• Phillips. Aberdeen, to
issue $100,000 bonds to secure a perma-
nent water supply and power plant.

North Powder, Ore.—A petition is be-
ing circulated calling for a new election
to vote $20,000 bonds for constructing
municipal water works.

«j,?fi?n
'**°"'. ^"•TP°"''^ '" "'e sum of

$40,000 reported sold, to be used for waterworks construction.

San Diego, Cal.—M. M. 0'.Shaughnes.sy
and J. B. Lippincott. employed by city
to make report on Volcan water systemrecommend that Warner dam be devel-
oped for hydroelectric power; also con-
struction of flume from Warner's dam toFamo. conduit from Pamo to .San Cle-
mente. and pipe line from San Clemente
to t niversity Heights reservoir.

Reno, Nev.—City Clerk writes it is not
proposed to construct water works at
present. A franchise was petitioned for
but not accepted.

Twin Falls, Idaho—The present Mayor
and Council favor construction of new
water works within 18 months. Nothing
definite yet done.

BIDS DESIRED.
Wilmington, Del.—Until June 14 by Bd.

Water Comrs. (Edgar M. Hoopes, Jr., Ch.
Engr.) for a motor-driven centrifugal
pump.

Washington, D. C—Until June 15 at
Bureau Supplies and Accounts, Navy
Dept., Washington, D. C, for furnishing
and delivering at the Navy Yards the
following: Annapolis, Md.—Sch. 8378, a
centrifugal pump; Washington, D. C—
Sch. 8360, a single acting plunger pump.
Norfolk, Va.—Sch. 8396, miscellaneous
composition pipe fittings; Sch. 8382, o.-l.
water pipe and c.-l. fittings.

Shepherdstown, W. Va.—Reported de-
sired until June 10 by A. G. Alder, Engr.,
Shepherdstown Light & Power Co., for
constructing a water system. Probable
cost $17,000.

Chagrin Falls, O.—Reported desired
until June 7 by Bd. Trus., Pub. Affairs
(L. G. Bradley. Clk.), for a horizontal,
duplex, direct-acting, non-condensing
pumping engine, and a return tubular,
brick set boiler, 54 in. In diam. and 54 ft.
long.

Cleveland, O.—Until June 9 by Com-
missioner of Purchase and Supplies for
repair of 3 vertical triple-expansion
pumping engines for Division Ave. Pump-
ing Station, Dept. of Public Utilities; also
same time and place separate bids for
stud bolts and nuts for c.-i. flanged pipe
for Division Ave. Pumping Station.

Columbus, O —Until July 1 by John I.

Miller, Supt. Pub. Wks.. Columbus, for
constructing a dam waste weir and flood
regulation gates at East Reservoir, Port-
age Lakes, near Akron, advertised in
Engineering Record.

Eastvlew (P. O. Warrensville), O.—Re-
ported desired until June 14 by Chas. E.
Burger, Clk., for laying water mains in
Lee Rd., Sand. Helen and E. 149th Sts.
The Pease Engr. Co., Erigrs.. Marshall
Bldg., Cleveland.

Chicago, III.—Until June 9 by Bd. Local
Improv. (Edw. J. Glackin, Secy.) for
constructing water supply pipe in por-
tions of S. Winchester, S. 40th Green-
view, Houston Aves., S. Mozart and sev-
eral other streets.

Ottawa. III.—Reported desired until
.Tune 7 by W. W. Curtis, Citv Clk., for
water mains and hydrants on various
streets.

Stacyvllle, la.—Until June 7 by Town
Council for water mains, hydrants, valves
and machinery, advertised in Engineering
Record. Jos. N. Wolf, Town Clk.

Carnpbell, Minn.—Until June 15 at oflBce
of Herman Reylte, Village Recorder, for
water works system. The work will con-
sist of pressure water works system, com-
prising <IO.OOO-gal. concrete reservoir, ap-
proximately 1700 ft. 6-in. B. & S. watermam, valves, hydrants, specials, etc.
Compressed air system, consisting of a
9 ft. X 30 ft. steel pressure tank, a 70 cu.
ft. per min. air compressor, a 300-gal.
triplex pump, including piping, fittings,
tanks, motors and accessories. Alternate
bids will be received on smaller size ofpump and on centrifugal pump arrange-
ment, brick pumfp house, outside dimen-
sions, approximately 27 x 50 ft., one
story. Bids desired as a whole or sepa-
rately on the above work. J. P. Druar.
Engr.. Commercial Bldg., St. Paul.

Marshall. Minn.—Until June 8 by J.

,? !)^°-,^',.^'^y <^"«- fo"" erecting a steel
tank, 10.000 gals, capacity, and tower. In-cluding all labor and material. W CBuck, Engr., Minneapolis.

c ^'iV"'l^, Mo.—Until June 22 oy J. F.Smith, City Clk., for water works im-
provements, including filter plant, pumps,
a2^°^%- ®i9' advertised in Engineering
Record. Harper & Stiles. Engrs., 914
•jrand Ave. Temple, Kansas City.

Colfax, Wash,-Citizens reported to
have voted to replace 5 miles of wood
pipe line from Glenwood to Colfax with
?Jn aX,. "'Pf' ^t an estimated cost of
ma'a «' ^"?„*^"y Council will receive for
3200 ft. of ]2-in. metal pipe.

Hespeler, Ont.—For excavation and
pipe laying, concrete reservoir, pumpingmachinery and sieel water tank forlown of Hespeler. Address Bowman &
Connors, Engrs.. Berlin.

Stratford, Ont.—ITntil June 25 by F. A.
t^aby. Ch. Engr., Hydro-Eiectric Power
L-omn of Ontario, Continental Life Bldg.,
Toronto, for a 500,000 Imperial gal. ele-
vated water tower, for city of Stratford,
advertised in Engineering Record.

PRICES AND LETTINGS.
irlndicates award of contract.

•Atlantic Highlands. N. J.—Contract
for laying li^ miles 4 to 8-in. c. 1. water
mains has been awarded to the Robt. W.
Smith Cor., 30 Church St., New York, at
$5,978. J. J. T. Franklin, Boro. Clk.

Newark, N. J.—Contract awarded to
Marks. Lissberger & Co.. Inc.. of Long
Island City, for annual supply of lead
pipe and pig lead; cost about $15,000 per
yr.

,-. A J'f?;?'P'''^' ''*•—Following are bids opened by Dept. Pub. Wks. May 25 for
Contract 260, furnish and lay c.-l. water pipe at South Philadelphia: (a) Edwin H.
= ?1,Z'^ Lincoln Bldg., $399,964 (awarded contract); (b) Snare & Triest Co., Pier 40
So. Wharves, $406,855; (c) Degnon Contr. Co., 30 E 42d St., New York, $413,127; (d)
Chas. P. Bower, Wayne & Roberts Aves., $424,381; Keystone State Constr. Co., 704-708

i<*.'i"„^y'™"'^ Bldg., $438,645; Beaver Eng. & Contr. Co., 51 Chambers St., New York.
$443,916; American Paving & Constr. Co., 211 S. 9th St., $450,531; Cunningham
Paving & Constr. Co.. 1345 Arch St., $478,955; Peoples Bros., Inc., 237 Commercial
Trust Bldg., $577,250; M, £: J. B. McHugh. 714 Commercial Trust Bldg., $654,594.

Unit prices of (a), (b), (c) and (d):
•(a) (b) (o) (d)

55,000 cu. yds. earth excav., not more than 10 ft. deep $0.85 $1.10 $1.26 $1.17
1.000 cu. yds. earth excav., more than 10 ft. deep 1.95 1.50 1.25 2.00
1,500 cu. yds. rock excav., not more than 10 ft. deep 1.33 2.20 1.25 2.50
5)0 cu. yds. rock excav., more than 10 ft. deep 1.95 3.00 1.26 3.50

7,200 tons 48-36-30-in. c.-l. hub and spigot pipe 28.00 28.00 34.00 28.75
1,700 tons 24-in. and smaller c.-l. hub and spigot pipe 28.00 29.00 34.00 30.88
200 tons 48-36-30-in. c.-i. specials 82.40 70.00 80.00 79.60
50 tons 24-in. and smaller c.-l. specials 88.00 72.00 80.00 84.35

35,000 lbs. grey iron castings 03% .03 .03% .02%
10,000 lbs. wrought iron and steel fixtures 10 .05 .06 .06
6,000 lbs. structural steel 04 .03 .05 .05
1,500 cu. yds. concrete masonry 6.50 7.50 .01 6.00
2,000 cu. yds. brick masonry 11.50 10.60 .01 6.00

27,000 sq. yds. granite block paving 40 .30 .01 .36
6,000 sq. yds. asphalt paving 1.40 1.10 .01 1.40
2,000 sq. yds. vitr. brick paving 75 1.60 .01 1.30
1,200 sq. yds. woodblock paving 1.60 3.30 .01 2.26
1,000 lln. ft. reset, curb 20 .20 .09 .12
1,000 sq. ft. reset, flag stones 06% .10 .05 .08
100 sq. yds. granolithic sidewalk paving 1.60 1.50 1.25 1.10
100 sq. yds. brick sidewalk paving 65 .60 1.25 1.00

10.000 lin. ft. terra cotta pipe sewers, 15 In. and under 96 .45 .10 .50
3,000 ft. b. m. timber 04 .06 .05 .05

3,000 lbs. lead pipe 17 .16 .20 .10

Paris, III.—Following are unit prices of 4 lowest bids opened May 18 by City
Council for constructing 4 earth dams, a diversion channel, a wet well and an tntaka
and 2 sewers, from plans of Fleming, Babbitt & Enger, of Urbana: (a) Hickey Bros<
St. Louis, Mo., $19,412 (awarded contract); (b) A. J. Yawger & Co., Indianapolis,
Ind., $50,281; (c) Harrington Bros., St. Louis, Mo., $50,698; (d) Alan J. Parish, Paris,
$56,135.

•(a) (b) (c) (d)
Earth Dam with Concrete Spillway:

4,100 cu. yds. earth excav. for cut-off wall and spillway $0.30 $0.30 $0.30 $0.55
800 cu. yds. earth excav. on dam site 30 .30 .21 .56
150 cu. yds. rock excav 1.00 .90 1.50 2.00

5 cu. yds. grouting 12.60 10.00 12.00 7.00
48,400 cu. yds. earth fill 23 .25 .21 .23%
1,880 cu. yds. concrete in spillway (1-2-4) 6.35 6.00 7.25 7.10
540 cu. yds. concrete in cut-oft wall (1-2-4) 6.50 5.00 6.40 7.10
50 ft. 36-in. vitr. pipe, in place 3.00 2.00 3.00 2.00
90 squares seeding banks (price per 100 sq. yds.) 2.00 .60 .50 .25

36-ln. sluice gate (lump sum) ..500.00 240.00 325.00 375.00
Clearing and grubbing on dam site (lump sum) 350.00 100.00 100.00 100.09

Earth Cut-off Dam:
100 sq. yds. earth excav 30 .30 .25 .56

6,400 sq. yds. earth fill 25 .22% .25 .25

20 squares seeding banks (price per 100 sq. yds.) 2.00 .60 .50 .25

Diversion Channel:
50.000 cu. yds. earth excav 18 .23% .22 .25%
3,200 cu. yds. rock excav 60 .90 1.20 1.10
800 cu. yds. earth flli in ravine 18 .20 .25 .2$

105 cu. vds. reinforced concrete bridge 15.00 18.00 14.00 10.75
Earth fill on bridge (lump sum) 100.00 25.00 50.00 300.00

15-in. Sanitary Sewer:
2,700 ft. sewer laid 0-5 ft. deep 1.00 .60 .50 .70

700 ft. sewer laid 5-10 ft. deep 1.25 .75 .60 1.00
11 brick manholes 0-5 ft. deep (each) 35.00 30.00 25.00 40.00
4 brick manholes 5-10 ft. deep (each) 50.00 40.00 40.00 50.00
5 cu. yds. concrete filling (1-3-6) 10.00 5.50 7.00 8.00 -

Wet Weil and Intake:
10 cu. yds. concrete (1-2-4) 12.00 6.50 10.00 10.50
160 ft. 14-in. c.-l. pipe laid (av. cut 18 ft.) 6.50 6.00 3.00 5.00

1 c.-i. qua.rter bend 30.00 10.00 20.00 15.00

45 cu. yds. earth excav. in wet well 3.00 3.50 2.00 1.00
2 cu. vds. rock excav 5.00 5.00 6.00 2.00

Iron ladder (20 ft. long) (lump sum) 15.00 .30 10.00 5.00

Holland, Mich.—Contract for furnish-
ing material for the sinking of 15 new mu-
nicipal wells, reported awarded to Jas.
E. Claw & Sons, of Chicago, 111.

Chicago, III.—Following are bids opened
May 28 for furnishing about 2265 tons c.

i. water pipe (a) per ton, (b) totals: U. S.

C. I. Pipe & Fdry. Co., Peoples Gas Bldg,
(a) $23.90; (b) $54,133; American C. I.

Pipe & Fdry. (Jo., Birmingham (a) $23.85:

(b) $54,030.

Prescott, Wash.—Lowest bid opened
by Council May 24 for pipe reported sub-
mitted by A. Shriner, Walla Walla, as
follows: Concrete pipe, $9,074; or Mathi-
son pipe, $8,449.

SEWERAGE AND SEWAGE
DISPOSAL

PROPOSED WORK.
Northampton, Mass.—The Sewer Comrs.

will ask for an appropriation of $10,000
to be used for construction of a sewer in

the West St. and Hospital Hill sections,
and for establishment of a pumping sta-
tion.

Providence, R. I.—City Council Com. on
Sewers has voted to recommend resolu-
tions in Common Council for sewers In
nine streets.

Kenmore, N. Y.—Citizens voted May 26
to issue $20,000 bonds (or surface and
storm water sewers. E. W. Johnson, Vil-
lage Clk.

Atlantic Highlands, N. J.—An election
will probably soon be held to vote on
issuing $25,000 bonds for sewer extensions.

Pennsylvania.—Following are among the
permits Issued from Apr. 15 to May 15 by
State Dept. of Health at Harrisburg (Dr.
Saml. G. Dixon, Comr.):
Cheltenham Township, Montgomery

County—Preliminary plans for compre-
hensive sanitary sewer system and sew-
age treatment works.
Ebensburg—Intercepting sewer and sew-

age treatment worlts.

Johnstown—Preliminary plans for In-
tercepting sewers and sewage treatment
works.
Cheyney—Cheyney Training School for

Teachers, Cheyney, sewage treatment
works.
South Connellsvllle — Comprehensive

sanitary sewer system.
Towanda—Bradford County Almshouse,

sewage treatment plant.
Wernersvllle—Galen Mountain Co.,Wer-

nersville, sewage treatment plant.
Danville—Comprehensive sewer system.
Reading—-Additions to sewage treat-

ment works.

Annapolis, Md.—The Comrs. of Anne
.\rundel County will Install a sewer sys-
tem in Germantown.
The city authorities are taking up with

U. S. Government the question of co-
operating with city and State in the con-
struction of the main drainage and sew-
age disposal system. A .State appropria-
tion of $50,000 will be available in case a
like amount is voted by city.

Cambridge, Md.—Plans have been ap-
proved by State Bd. of Health for com-
plete sanitary and storm water sewerage
system.

Ocean City, Md.—State Board of Health
will require installation this year of a
part of the sewer system. Plans and
specifications for the complete system
have already been approved. Engineers.
Pugh & Hubbard, Witherspoon Bldg.,
Philadelphia, Pa.

Salisbury, Md.—See "Water Works."

Warrenton, N. C.—See "Water Works."

Richland, Ga.—Bonds in the sum of
$15,000 for sewers will be sold June 7 by
P. C. Brown, Town CTlk. and Treas.

Tampa, Fla.—Citizens voted to Issue
bonds to be used to meet a deficit of
$76,477 for sewer construction to date and
for completion of system as at present
planned and the extension of laterals.

Hammond, La.—Citizens voted to issue
$40,000 bonds for construction of sewer
system.

Nlles, O.—There Is reported to be a
movement on foot looking to construction
of a trunk sewer to carry river sewage
from Robbins and Vienna Aves.
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HamlKon. O.—atr Council has author-
iMd City Knctneer Frank Weaver to ein>
ntor an expert to aadat ta maklnc ptena
lor a Mwa^ dlapoaal plant; coat t>e-
twaen

a aewace dlasoaal plant
en «T*.m8 and llOO.M*.

ikfort. In«.—It U Dropneed
I«.CM n. of t to IS-ln. pipe

Frankfort.
Btruct

to con-
•ewera.

aTenca deptli 10 ft.: aatiniated
tI4.(M. R. U. Bojmton. Qty Encr.

ladianapolla. Ind.—B. J. T. Jeup. City
statea that work on city sewase
I plant has been delaj-ed and will

biy not coma vp for aaveral months.

Cacanaba. Mtek.—W. B. McDonald, City
bWT.. writes the propoaed trunk line
aewer Inciudea If.TSl Un. ft. « to SC-in.
pipe sewers and disposal plant of ImhofT
type. Wm ronalrtsi' saKinental block, con-
crete and Titr. plpa. Eatinuied cost
W*.Ma. Dealmlac Basineer. T. Chalkley
Ration. Wllmlnston. DeL

to oonstract
'ox River. Eniri-
Hartford BIdg..

OMMVa. ItU—It Is
aewers in dty east of
neer. W. & Shields.
Oilrsjo.

Mandan. N. O.—City Comrs. aecurlnc
estimates on cost of oonstructInK storm
sewers throoshout resident district.
Estimated cost t».«M.
Mkrat. N. D.—E. J. Thomas. Oty Engr.,

raporlad to be prspartBC plans for ex-
*«— or sewers east and south of
RIvanMe Park: ooat. fSO.OM.

. S. D.—About $100,000 will
ba spent on aHerations and additions to
aawar ayatem. OontracU will probablv
ba tot abom July 7th. F. W. Schrelber.
aty Ensr.
Mawltea. Me.—Nothing: definite has

done toward constructing sewer

•-••w^m. Ark.—City Council has passed
aa ordiBance for creating an improvement
dislrict for a aewer system.

Everett. Wash.—City Council decided to
eonstmet sewers In alley between High-
land Ave. and State St.. to cost $11,000.
J. W. Hoover, City Engr.

Orove, Ore.—Council reported
plans for a sewer system.

Mess. Arte.—Harnr Hancock, of
Pboenlx. Is engineer for proposed sewer
system, for whtcb dtlsens recently voted
fT&.«*a bonds. A. U. Babbitt. Deputy
aty Clk.

OndsH. Utah—Plans being prepared forUM ft. or SIMIB aawar, M to M-in.. with
Inlets and latarnla Waahlngton Jenkins,
City Engr.

Parma, Idaho—J. C. Watson. Village
Clk.. writaa It la propoaed to construct
aboM cm ft t, 10 and U-ln. pipe aewers.
avaraga deptli 10 ft. Engineer. Fred Mc-
OoooeL orCaldweO.

Satkursl. N. •.—8«a 'Water Works."

BIDS DESIRED.
Orsenwich, Conn.—Until Jane 14 by

8a«cr Oemra. for aboat 2t.CM ft. sewers
bi Sawar DM. Na •, Bast Portchester
SaetMn. advartlacd In Engineering Rm:-
ord. S. E. Minor. Engr., Greenwich Trtist
Co. BUg-. M Greenwich, Ave.

nttsburgli, Ps.—I'ntll June 7 by Dept.
Pab. Wka. (Robt. Swan, Dir.) for con-
stroetlng aewers In Barkers PI.. Carson
St.. Saaky Islsnd and Penn Ave.

O, C—I'nlil June 10 by
D. C. (Oliver P. Newman,

Ctam.) for eooatnietlng Sect. 4 of Ana-
coatia Mam "Intaroepler, Including 3000
M. ft. tmnk sewar i ft. ( in. x t ft., ad-
»artls»d la BaglnearlBg Record.

Clawaland. O.—Ontfl June 10 by Con-
or Purchaae and Supplies for
r aewers In portions of San-
Komian Avaa.

. . _ . 0<-^l«ported desired nntll
Joaa If by BMr Comn. (Geo MoCord.
Praa.) for constructing a sewage disposal
piaat at new Infirmary.

CMcaffO, III.—Until June 24 by John
MeOfflen. Clk. Sanitary DIst. Chicago, tio
S. Michigan Ava,, for constructing Calu-
ai«t Intaroapting Sewer. Contract No. I.
adrartiaed In Ekiclnaering Reoord.

ChleafO, IH.—Until about June 1< by
Bd. Local ImproT. <Bdw. J. QIacklln.
Soey.) for constructing a system of
savers for Norwood Park Sewer System,
advertised In Engineering Record.

•t. Louis, Mo.—Until June II by Bd.
Pub. Service rWm. T. Plnley. Secy.) for
constnictlng sewer* In varlotia streets,
t>etttaga 111 IIS. 114 and 11«. 7SIS ft (-In.
pipe, and Letting in, 3455 ft. IZ-ln. pipe.

Burlington, Ont.—Until June 1( by
Cbas. C. ADen, Town Clk.. for the follow-
ing contracts: "A"—L«yln« sanitary and
storm sewers. "P"—Confiracting sewage
pumping station. "S"—Furnishing sewer
pipe*. -TT'—Constructing sewage dls-
powl works. Cblpman A Powers, Engrs.,
Toronto.

PRICES AND LETTINOS.
iilndicatea award of contract.

*Fitchburg, Mass—Contract for Berols
Rd. siphon connection with main sewer
has been awarded to T. A. Caaaldy,
Fitchbnrg. at $7,251 (bida opened May It).

Brooklyn, N. Y.—Following are lowest
bids opened May 2« by Pres. Brooklyn
Boro. for furnishing material and con-
structing superstructures of the sewage
pumping station. Sect. 2, sanitary outlet

sewers, storm outlet sewers and force

mam In A've. V, with all sanitary outlet

sewers, storm outlet sewers and force

main and sewage pumping station: W.
H. Egan. 147 E. 125th St.. New York, $57.-

7«9- J Kresse Co., 52 Vanderbllt Ave.,

New York, $S1.900: F. G. Fearon Co., 32

BwBV.. $«3.97S: Wm. Flanagan, New York,
tt4,»bo: Kelly & Kelley, Inc.. Long Island
City. $07,700: North Eastern Constr. Co.,

.New York. $69,990.

'^Huntington. L. I., N. Y.—Contract
reported awarded by Comrs. Sewer Dlst.

<C. M. Fell. Secy.) for constructing sew-
ers and sewage disposal works, from
plana of Geo. W. Fuller. 170 Bway., New
York, to Frank Nordone. of Mt. Vernon.
at $77,949 (bids opened May 14).

Long Island City, L. I., N. Y,—Lowest
bid apened May 24 by Pres. Boro. Queens
for construction of a sewer and appur-
tenances In Polk Ave. from Slst St. to
Junction Ave., 2d Ward, Boro. of Queens,
submitted by Angelo Palno, Brooklyn, as
follows: 1991 lln. 4-ft. 3-ln. rein-
forced concrete sewer. $12: 285 lln. ft. 4-ft.

concrete sewers. $4; 255 lln. ft. 3-ft. 9-ln.,

$4: 255 lln. ft. 3-ft. 6-in., $4: 239 lln. ft.

S-ft. S-in., $3.50; 24 lln. ft. 18-ln. vltr. salt-
glased pipe sewer, $2; 52 lln. ft. 15-ln., $1;
1F3 lln. ft. 12-in., $1; 27 manholes, com-
plete, ea., $50; 1 cleaning shaft. $100: 12
single receiving basins, $S5: 7 double
receiving basins. $100: 410 lln. ft. 12-ln.

f>lpe for basin connections, 25 cts. : 140
In. ft. 10-ln., 10 cts.; 193 spurs 6-ln. on
concrete sewers. 24 In. long. 10 cts.;

975 lln. ft. S-ln. pipe for house con-
nection drain, 30 cts.: 1 chamber In
Slst St.. $100; 1 junction chamber. In-
cluding basin, at Polk Ave. and Slst St.,

$90: total, $31,900. .Next 3 lowest bids:
Peace Bros., Long Island City. $33,501;
Clancv A Van Alst. Long Island City,
$S3,«3: Rosenthal Eng. & Contr. Co..
Brooklyn, $35,072.

^Syracuse, N. Y.—Contract for sew-
age disposal plant at county tubercu-
losis sanatorium reported awarded by
County Purchasing Agent Frank X. Wood
to P. J. Sullivan Co.. at $7,835.

-^Palliades Park, N. J.—Contract for
eewagp disposal plant awarded to AverlU-
Matthews Co.. Essex Bldg., Newark, at
$4,980 (bids opened May 11). Unit prices
in Engineering Record of May 29.

Ebenaburg, Pa.—Lowest bid opened by
Boro. Council May 24 for construction of
sewage disposal plant submitted by Pitt
Constr. Co., Pittsburgh, at $22,300; and
for 5000 ft. 16-ln. terra cotta sewers,
Saupp & Co., Altoona, $3,991. G. A.
Flink. Consulting Engr., Commonwealth
Trust nid., Harrlsburg; J. L. Elder &
Son, Boro. Engrs.. Ebensburg.

#West Chester, Pa.—Contract reported
awarded by Boro. Council to M. and
T. E. Farrell. of West Chester, for con-
structing 14,000 ft. 8. 10 and 12-ln. terra
cotta pipe sewers, at $8,800.

Wilkesbarre, P».—Lowest bid opened
May 25 by city for constructing a 7. 6
and 4 ft. circular sewer and a 24-ln.
terra cotta pipe sewer, submitted by D.
M. Rosser, 167 S. Maple St., Kingston.
He bid for circular brick and 24-ln. terra
cotta $47,586: Natco lock Joint sewer tile
and 24-ln. terra cotta. $45,343: or vltr.
segment block and 24-ln. terra cotta,
$47,020.

-ArBaltlmore, Md. — Contract reported
awarded by Bd. of Awards to Slack &
Black for laying storm water drains In
scattered section of city, at $100,000.

Esston, Md.—Following are bids opened
Mar 25 by Mayor f'lr cunHtrucllng 2 sludge
beds, 7 sand filter hfds and 2 motor driven
sludge and sewage numps with piping,
valves, etc., at sewage dlsoosal works, and
extension of South Outfall Sewer, from
plans of Kastenhuber & Anderson, Acting
Town Engrs., Easton: C. W. SIgman.
Eaaton. $14,428: I»hmuller A Boyle. Cal-
vert Bldg., Baltimore. $18,442; John A.
Clark. (03 W. 5th St.. Wilmington. Del..
$21,270.
Unit prices of C. W. SIgman. lowest

bidder:
1,MS ft. S in. t.-c. pipe drains $0.24
8(7 ft. 8 In. t.-c. pipe drains 28
120 ft. 10 in. t.-c. pipe drains 38
41 ft. 12 In. t.-c. pipe drains 49n S in. Ys or Ts on 8 In 89
8 S In. Ys or Ts on 10 In 110

64S ft. 6 In. c.-l. mains 1.14
11 (In. gate valves 19 55
14 distributing tables 22.33
* manholes 22.00
5 manhole castings—solid 11.00
X manhole castings—grate 12.00
5 cu. yds. concrete masonry 10.00

1.4.50 cu. yds. •arth embankment 75
4,825 cu yds. filter material 1.70

2 motor equlpmeni i ^^
2 pump eqiiii>m<"nt (

"40.00

10 cu. yds. extra excavation 75
85 ft. timber sludge trough 1.10

1.800 ft. 12 In. t.-c. pipe sewer 79
160 ft. 12 In. c.-l. pipe sewer 2.97

^Richmond. Va.—Contract awarded for
construction of a portion of liic Bacon
CJiiarter Branch sewer to McAijghey &
Van Doren. at $(5,004.

'^Cincinnati, O.—Contract awarded for
constructing sewers in Latham and
Beach Aves. to Connelly Ck>nstr. CJo., of
Cincinnati, at $17,108 (bids opened May

'^Palisades Park, N. J,—Following are unit prices of 4 lowest bids opened May 11

by Mayor and Boro. Council for constructing sewers. Contract A: (a) Rudolph
Garonl Anderson Ave.. Ft. Lee, $50,934 (awarded contract): (b) Di Napoll & Toriello

Constr' Co. 11 Bway., Hacl<ensack, J53,341: (c) Fred E. Gross & Son, Inc.. 726 Palisade

Ave , Yonkers, $55,270: (d) Martin, Miller & Pizzimenti, Caldwell, $55,375. (Lemuel
Lozier, Boro. Engr., Central Boule. and Broad Ave., Hackensack.)

•(a) (b)

6-in. vitr. sewer, 6 ft. deep $0.40

6-ln. c.-l. sewer (siphon), 6 ft. deep 1.00

8-ln. c.-l. sewer (siphon), 6 ft. deep 1.25

20 ft.

«9 ft.

138 ft.

36 ft. S-ln.
2.090 ft. 8-ln.

19,538 ft. S-ln.
6,470 ft. S-ln.
170 ft. 8-tn,

24 ft. 10-in.
494 ft. 10-ln. _

1,847 ft. 10-ln. vitr. sewer 6-8 ft. deep
1,982 ft. 10-ln. vltr. sewer 8-10 ft. deep
46D ft. 10-in. vitr. sewer 10-12 ft. deep
130 ft. 10-ln. vltr. sewer 12-14 ft

148 ft. 12-ln. vltr. sewer 6-8 ft,

657 ft. 12-ln. vltr. sewer S-10 ft.

320 ft. 12-in. vltr. sewer 10-12 ft

c.-l. sewer 6-10 ft. deep 1.25

vltr. sewer 6 ft. deep 50

vltr. sewer 6-S ft. deep 52

vitr. sewer 8-10 ft. deep 58

vltr. sewer 10-12 ft. deep 65

c.-i. sewer 6 ft. deep 1-50

vitr. sewer 6 ft. deep 48
-

.48

.65

.$8

deep 90
deep 80
deep 85
deep 1.00

165 ft. 12-ln. vltr. sewer 12-14 ft. deep 1.10

125 ft. 12-ln. vitr. sewer 14-16 ft. deep 1.25

40 ft. 12-in. vitr. sewer 16-lS ft. deep 1.50

534 ft. 15-ln. vltr. sewer 6 ft. deep 65
sewer 6-8 ft. deep 75
sewer 8-10 ft. deep 85
sewer 10-12 ft. deep 1.00

sewer 12-14 ft. deep 1.40
deep 1.80
deep 2.20

718 ft. 15-ln. vitr.

448 ft. 15-in. vitr.
341 ft. 15-in. vitr.

153 ft. 15-in. vitr.

150 ft. 15-ln. vltr. sewer 14-16 ft.

431 ft. 15-ln. vitr. sewer 16-18 ft.

984 ft. 15-ln. vltr. sewer 18-20 ft. deep 2.35
121 ft. 16-ln. vitr. sewer 20-22 ft. deep 2.60
500 ft. 16-ln. c.-i. sewer 6 ft. deep 2.26
22.5 ft. 20-ln. c.-i. sewer 6 ft. deep 3.00
480 ft. 20-in. c.-l. sewer on concrete piers 3.00
432 ft. 20-ln. c.-i. outfall sewer 3.00
482 ft. 20-ln. vltr. outfall sewer, 6 ft 1.00
480 ft. 80-6-ln. Y branch house con. In rock 1.90
577 ft. 88-deep sewer 6-in. pipe, drop house con 1.00
150 manholes .' 55.00
105 ft. additional height of manholes over 8^4 ft 7.00
10 sewer drop con. at manholes 25.00
2 siphon chambers or manholes 100.00

6,000 ft. 6-in. underdrain 20
39 cone, piers or piles under 20-in. c.-l. sewer 10.00

800 cu. yds. embankment fill oVer 20-in. c.-l. sewer 76
24 ft. 20-in. c.-i. pipe cul. on piles emb. filling 3.60

300 cu. yds. concrete. Class "B," In foundation 5.00
1,000 lln. ft. piles 60

1 M ft. yellow pine timber 60.00
45 M ft. hemlock timber 35.00

200 cu. yds. broken stone in foundation 2.00
1 M ft. sheeting and shoring 40.00

2,000 cu. yds. rock excavation 2.00
50 cu. yds. cinder fill. 20-in. vitr. outfall sewer 1.60

$0.36
.83

1.00
1.30
.46
.54

.72

.94
1.35
.61
.68
.86

1.02
1.25
.78
.96

1.14
1.40
1.73
2.00
.84
.97

1.13
1.35
1.70
2.20
2.45
3.00
3.50
2.00
2.75
2,60
3.00
1.20
.25

.25
42.00
3.00
5.00

175.00
.27

12.00
.40

2.40
5.75
.60

50.00
45.00
2.00

38.00
2.75
1.25

(c)
$0.50

.75
1.00
1.26
.45
.55

.75
1.00
1.50
.62
.66

.86
1.15
1.60
.70

1.00
1.25
1.60
2.00
2.75
.75

.90
1.15
1.45
1.80
2.25
3.00
3.50
4.00
2.30
3.50
3.00
5.00
2.50
.30
.30

36.00
4.00

10.00
60.00

.26
5.00
.50

3.25
6.00
.40

50.00
40.00
1.50

40.00
3.00
1.00

(d)
$0.35
2.00
2.25
1.00
.40
.48
.63
.90

1.50
.46
.SI

.78
1.00
1.26
.68
.80

1.10
1.45
2.00
2.7F.

.70

.85
1.00
1.35
2.00
2.50
3,25
3.75
4.00
2.25
3.00
3.25

10.00
2.50
.35

.45
$0.00
S.OO
7.00

125.00
.20

7.00
1.26
S.OO
(.50
.60

40.00
40.00
2.25

$8.00
S.OO
2.00

Racine, Wis.—Following are bids opened Mav 22 for constructing brick sewers:
(a) Hans C. Hansen, Racine. $79,976; (b) Johnson & Thomsen, Racine, $81,884: (c)
Jas, Cape & Sons Co., Racine, $82,813: (d) E. R. Harding Co., Racine. $84,106; (e)
Albert H. Frange, Grand Rapids, Mich, (segment block or concrete pipe to be used).
$86,632. P. H. Connolly, City Engr.
Brick Sewer:

3,522 ft. 66-ln
1,778 ft. 60-ln
587 ft. 54-in

1,353 ft. 36-ln
624 ft. 30-ln
327 ft. 27-ln
323 ft. 18-ln. pipe
26 manholes
33 catchbasins

155 ft. concrete outfall complete 4,800.00

(a) (b) (c) (d) (e)
$11.50 $11.75 $11.00 $12.10 $12.00

9.00 9.06 10.00 8.2.'^ 10.00
8.00 8.16 9.50 7.90 9.00
5.35 5.55 5.70 5.65 5.50
4.,10 4.23 3.00 3.25 3.10
3.60 3.65 2.75 3.25 2.75
1.50 1.65 1.60 1.60 1.60

46.00 56.00 60.00 76.00 60.00
38.00 40.00 38.00 50.00 45.00

800.00 5,000.00 6,900.00 7,500.00 7,500.00

'A'Toledo, O.—Contract for Lucas County
Main Sewer No. 11 was awarded May 14
to Albert Crzybowskl. 228 E. Central Ave.,
Toledo, at $31,550. Work includes about
3 miles of main sewer and laterals. Wm.
H. Gould. County Sanitary Engr.

-A-Green Bay, Wis.—Contract for con-
structing sewers (bids opened May 27)
awarded to C. P. Flatley of Green Bay as
follows: 42 In. Parmerley per lin. ft.,

$5.80 or $7.22: 36-ln., $6.06 and $4.95, and
24-in., $1.36; 20-ln., $2.26; 12-in., 77 cts.

Green Bay, Wis.—Lowest bid opened
May 18 for constructing sewers submit-
ted by Ben. Waerzeggers, Green Bay, as
follows: 12-ln. pipe, Balrd St., 69 cts. per
ft.; 12-in. pipe, Vanburen St., 59 cts.;
24-ln. pipe, Webster St,, $1.32.

-frWausau, Wis.—Contracts awarded for
constructing pipe sewers (bids opened
May 27), as follows: To Carl Lotz, Wau-
sau, for Belles St. sewer 27 to 48 in. 2200
ft., $9,500: Greenfield Ave. sewer 15 to
20 In. 1800 ft.. $2,600: Seventh St. sewer
30 In. 1750 ft., $5,150, and to F. W. Krause,
Wausau, for Franklin St. sewer 1100 ft.
24 to 36 in., at $2,660. Contract price
Includes manholes and catch basins. B
C. Gowfn, City Kngr.

Ouluth, Minn.—Lowest hUl opened by
City May 24 for furnishing *i?Wer material
for season submitted bv the Duluth
Builders' Supply Co., at $18,694,

-^Stockton, Cal.—Contract has been
awarded by City Comrs. to Bishop &
Tumelty for installing sanitary sewers in
the Gambetta and Jensen additions, at
$7,285.

'A'Stratford. Ont,—Contract awarded to
Brennan & Hollingsworth, Hamilton, (or
8200 ft. 4S-ln. reinforced con(Tete sewer
tile, at $2.79 per ft.: 5400 ft. 36-ln. at $1.71
(bids opened May 15). A. B. Manson, City
Engr,

PROPOSED WORK.
Lowell, Mass.—The Luten Engineering

Co. submitted to Municipal Council pre-
liminary plans for constructing Paw-
tucket Bridge.

Schenectady, N. Y.—The Governor has
signed bill providing for a commission of
five members, to investigate need of a
bridge across Mohawk River at Schenec-
tady.

Elizabeth, N, J,—Construction of con-
crete arch bridge at Union Ave. is re-
ported contemplated by Bd. Chosen Free-
holders: cost, $12,000.

Cincinnati, O.—See "Paving and Road-
making."

Cincinnati, O. See "Railroads."

Minneapolis. Minn,—Great Northern R.
R. Co. (A. H. Hogeland, Ch. Eng. St.
Paul. Minn.), and Minneapolis & St.
Louis R. R. Co. (R. G. Kenly, ch. Engr.,
Minneapolis), contemplates constructing
steel bridge at 3d Ave. and 5th Ave. n.:
cost $29,850.

Eugene, Ore.—Plans have been prepared
by H. W. Libby, County Engr., for Coast
Fork Bridge; cost $11,000.

Harrlsburg, Ore.—Linn and Lane Coun-
ties contemplates constructing a bridge
over Siuslaw River: cost $60,000. Eugene
county seat Lane County.

Lebanon, Ore.—Plans have been com-
pleted by County Engineer for steel span
hiidge, 334 ft. long, resting on concrete
piers, to be built across Santiam River;
cost $20,000.

Redlands. Cal.—Plans have been pre-
IJai-eil by Jas. Sourwine, Co. Engr., for
constructing bridge over Colorado River.

Salt Lake City, Utah,—Plans have been
completed by Oregon Short Line R. R.
Co. (Carl Stradley, Ch. Engr. Salt Lake
*-*itv), for improvements to viaduct at
.\". Temple St, : cost about $150,000.

Vancouver, B, C,—Contract will soon be
let liy (Mty Council for reconstructing
iMirtion of Connaught Bridge recently de-
>^iioved; cost $90,000.

BIDS DESIRED.
Phoenlxvllle, Pa.—According to press

reports until June S by A. C. Shand, Ch.
I':iiKr., Pennsylvania R. R., Broad St
."Station, Philadelphia, for constructing on
the Schuylkill Division of the said road a
reinforced concrete bridge consisting of
7 arches, 93 ft. center to center of span.
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Lumpkin, Ga.—Until June 8 by Co.
Comrs. (S. S. Fort, Chran.) for construct-
ing a steel bridge across Pataula Creelc,
7 miles from L.umpl<in; also a steel bridge
across Pataula Creek, below present Sum-
merfield Bridge on Lumpkin and Cuth-
bert Road, each 130 ft. main span and 70
ft. and 30 ft. span at each end.

Lebanon, O.—Until June 28 by Co.
Comrs. for constructing a 160 ft. high
truss steel bridge with creosoted plank
and block floor over Caesar's Creek at
Haines Crossing, in Massie Township.
Steel to be used has formerly been in
Kings Mills River Bridge, and additional
material to be supplied; concrete abut-
ments with piling foundation and earth
fill for said bridge. 'John M. Mulford,
Co. Aud.

Waverly, O.—Until June 14 by County
Comrs. for constructing a single span
steel bridge over Sunflsh Creek, 123 ft. in
lengtn. I. B. Fylar, Co. Aud.

Zanesvllle, O.—Until June 7 by County
Comrs. (F. C. Werner, Clk.) for furnish-
ing material and constructing a steel
superstructure over Thompson's Creek,
Springfield Township, to consist of single
span, 60 ft. long c. to c, 16 ft. roadway.

Illinois.—See "Paving."

Illinois—Bids desired for bridge work in
Illinois as follows:
Until June 12:
Mt. Sterling, alternate plans for either

a reinforced concrete or steel bridge to
be built in Pea Ridge Township, known
as Brady Bridge, span 60 ft., 18 ft. road-
way. Engineer's estimate for concrete
bridge, $3,660 and for steel bridges $2,855;
also 2 reinforced concrete bridges, to be
built between Cooperstown and Ripley
townships, known as FViday and Long
bridges, spans 30 and 36 ft. roadways,
each 18 ft. Engineer's estimate for two
bridges, $1,970. W. O. Grover, Co. Supt.
Highways.

Montezuma, la.—Reported desired until
June 7 for constructing a concrete slab
bridge, 9 steel bridges, and 15 reinforced
concrete culverts. W. C. McKee, Co. Aud.

Hanson, Okla.—Reported desired until
June 8 by County Comrs. for constructing
an 87-ft. span steel bridge.

Salllsav/, Okla.—Reported desired until
June 8 by A. Blackard, Co. Clk., for con-structmg an 87 ft. span steel bridge over
Big Skin Bayou Creek.

Topock, Ariz,—Until June 19 by Cp.to
Sells, Comr. Indian Affairs, Dept. In-
tenor, Washington, D. C, for construct-
"? ^„?'®*1 highway bridge across Colo-
rado River near Topock, Ariz., advertised
In Engineering Record. Plans on file at
N- Y- Office Engineering Record, 239 W.
oUtll &t.

Toronto, Ont.—Until June 9 by Frank
Barber, Township Engr., 57 S. Adelaide
bt., Toronto, for constructing a reinforced
concrete bridge on town line betweenKmg and East GuUUmbury Townshipsknown as H 4 Bridge.

'

PRICES AND LETTINGS.
irindicates award of contract.

•Concord, N. H,—Contract awarded to
Berlin Constr. Co., Berlin, Conn., for con-
structing i steel bridges in Concord, and
to the Penn Bridge Co., of Beaver Falls
?^;' ,

""^
'.''^^'i'" ^'- bridge at Penacook.

eft elk*
'*®'''°''- Henry E. Chamberlin,

MIddletown Conn.—Lowest bid opened
„^„. \.

Selectmen for constructing con-
'^r^A^ , bridge over Sumner Creek sub-mitted by Mr. Holbrook, Westbrook, at
50,044.

n^"^^'S' ,^- /•—Si'' of American Bridge
Co., Buffalo, for constructing Chicago St.V aduct, is recommended for award byAldermanic St. Com. at $185,000.

•Warsaw, N. Y.—Contract for con-
structing concrete bridge over PearlCreek on Wyoming Pearl Creek State
?Aa?"'"'''*'' '° Warsaw Constr. Co., at
$6,000.

•Leesport, Pa.—Contract for construct-
ing concrete bridge over Schuylkill Riverawarded by County Comrs. at Reading
i?,

Wuttaker & Diehl, Harrisburg, at
$17,447,

•Phoenlxvllle, Pa.—Contract for con-
structing temporary bridge over Schuylkill
River awarded by County Comrs. toBender Constr. Co., at $7,448.

•Georgetown, Del,—Contract awarded
June 1, for constructing bridge over
Marshy Hope Creek, to Haman & Mixner
Cape May, N. J. at $3,500. Morgan TGunn Co., Road Engr.

Memphis, Tenn.—Following are 3 lowest
bid.s opened May 18 by City Comrs. for
building outfall culvert over the Bayou
Gayoso from new pumping station to
Wolf River; W. R. Hughes & Co. $14,-
664: Koehler Bros. -Fowler Constr. Co

,

$19,314; G. O. White & Co., $19,671.

•Louisville, Ky.—Contract for con-
structing concrete bridge 2.30 ft. long
over Floyd's Park Creek awarded by
Fiscal Court to Hoke Co., Louisville, at
$15,222.

•Illinois.—Contracts awarded by State
Highway Dept., Springfield, for bridge as
follows:
Opheim Bridge, in Lynn Township,

Henry County, to Chas. Wynn, at $2,016.
Burlingame Bridge, Earl Township, La

Salle County, to Eph Swensen, Sheridan,
at $2,545.
Empire Township Drainage Bridge,

Empire Township, McLean County to
Waiesby & Gammie Co., at $2,460.
Zinn Bridge, in Adams and Hancocks

Counties, to J. K, McCoilom, Lewiston,
Mo., at about $4,995.

•Lincoln, Neb.—Contract for construct-
ing 700 ft. steel bridge over North Platte
River awarded by County to Omaha
Structural Steel Co. at $36,000.

•North Platte, Neb.—Contract awarded
for constructing a bridge across North
Platte River about 2 miles east of North
Platte to Omaha Structural Steel Co.,
Omaha, for truss steel bridge, composed
of seven 100-ft. spans, 20-ft. roadway,
concrete floor, concrete piers and concrete
abutments, resting on steel piles. Cost
complete with fills $36,000.

•Kansas City, Mo.—Work is about to
start on the construction of the Hannibal
bridge over the Missouri River for the
Burlington Ry. Co. The Union Bridge &
Constr. Co., of Kansas City, has contract
for the substructure; and steel superstruc-
ture will be constructed by engineers of
the railroad; total cost about $1,000,000.
The new bridge will be 1555 ft. in length.
The substructure will consist of one 47-ft.
octagonal pier, 4 rectangular piers, each
measuring 27 x 72 ft., 2 abutments and
several smaller piers.

•Montesano, Wash.—Contract for con-
structing 3 steel bridges across WIskah
River awarded by County Comrs. to Coast
Bridge Co., Portland, Ore., at $16,448.

California.—Bids were opened May 24
by California Highway Comn., Sacra-
mento, for constructing a plate girder
bascule 80 ft. clear span bridge In Tolo
County, easterly side of Yolo Bypass.
Lowest bid submitted by Ross Constr. Co.,
Sacramento, as follows; Entire structure
complete (lump sum), $24,906; reinforced
concrete piles, driven in place, per lin. ft.,

$1; cement concrete Class C (footings),
per cu. yd., $7; cement concrete Class C
(counterweight), per cu. yd., $5; reinforc-
ing steel, cwt., $3. Other bids: Midland
Bridge Co., Kansas City, Mo., $26,862;
Graff Constr. Co., Seattle, Wash., $35,900;
Seabury & Peterson, San Francisco,
$37,984. Engineer's estimate, $21,818.
Work includes about 70 tons structural
steel. 24,000 lbs. heavy steel castings, 5100
lbs. light steel castings, 2700 lbs. shafting
and couplings, 1300 lin. ft. reinforced con-
crete piles, 54,900 lbs. reinforcing steel,
15 M ft. timbers in fenders, etc. Total
length. 141 ft.

• Idaho City, Idaho.—Contract for con-
structing 2 bridges awarded by Bd. County
Comrs. to Missouri Valley Bridge & Iron
Co., Denver, Colo., one over North Fork
Payette River and one over Clear Creek
at Alpha, at $6,800 and $2,000.

•Toronto, Ont,—Bowman & Connor,
Co. Engrs., 31 Queen St., write contracts
for county bridges have been awarded
as follows: M. M. Hiles, Atwood, for 5
concrete beam spans, at $2,877; to H. E.
Croft. Guelph, for 32 ft. arch truss, at
$875: Frontier Constr. Co., Niagara Falls,
for 30-ft. arch truss and 20-ft. concrete
beam at $1,830: to J. W. Hunt, Holsteln,
Ont., for 4 concrete beam bridges, $1,447.

PAVING AND ROADS

PROPOSED WORK,
Weston. Mass.—Town meeting May 27

appropriated $10,000 to construct a road
in center of town.

Windsor Locks, Conn.—It is proposed
to construct concrete sidewalks on Spring,
Main, Church and Grove Sts. Address
Thos Costello, 1st Selectman.

Buffalo, N. Y.—Common Council voted
to pave and repave with asphalt Austin,
Main, Bridgeman and Georgia Sts. and
Bailey Ave., and with brif k Hubbell Ave.

Long Island City, N. Y.—Bd. Estimate
appropriated $100,000 for repaying streets
in Boro. Queens.

Medina, N. Y.—Citizens voted $22,500
bonds for extending pavements from
West Center St,

Watertown, N. Y.—Contracts are about
to be let bv city for paving Mill St. and
Upper Washington St.

Keyport, N. J.—Arthur S. Van Bus-
kirk. Boro. Clk., writes it is proposed to
pave Broad and Main Sts. with concrete,
about 20,000 sq. yds., and bluestone curb,
6000 lin. ft. Cost $32,000. To he paid for
by State, County and Borough. Bids to
be called for about Julv 1. Engineer,
Geo. D. Cooper, Red Bank.

Newark, N. J.—Contracts are about to
be let by Millburn Township Com. for
paving Prospect. Mountain Aves., Cypress
Pine and Kim Sts.

Philadelphia, Pa.—The Mayor approved
ordinance providing for paving with as-
phalt Brill, Harrison. Leiper, Paul and
Bridge Sts. in Frankford.

Georgetown, Del.—It is reported that
Gen. T. Coleman du Pont contemplates
constructing 18-mile boulevard between
Georgetown and Shelbyville.

Ashevllle, N. C.—Bd. County Comrs.
voted to resurface with bitullthic Hom-
iny Rd. between West Asheville and Sul-
pliur Springs; cost about $25,000.

Elkln, N. C.—Citizens Elkin Township
voted $35,000 bonds for constructing
roads.

LIncolnton, N. C.—About $20,000 Is to
be spent by city for improvements. In-
cluding pavements.

Roxboro, N. C.—Road improvement
bonds in the sum of $75,000 will be sold
June 25 by the Highway Comn. (R. A.
Burch, Secy.)

West Palm Beach, Fla.—Citizens voted
$800,000 bonds for constructing roads in
Palm Beach County.

CamptI, La.—Citizens voted $40,000
bonds for road Improvements.

Newport, Tenn.—Citizens voted $200,000
bonds for constructing roads In Cooke
County.

Morrlstown, Tenn.—Citizens of Hamb-
len County voted $150,000 bonds tor con-
structing macadam, roads.

Covington, Ky.—Kenton County Comrs.
approved plans for paving with concrete
Lexington Pike.

Canton, O.—About $16,000 road Im-
provement Ijonds have been sold by Bd.
Trus. Canton Township.

Cincinnati, O.—County Comrs. approved
plans and specifications for improving
Lees Creek Rd. with gravel and glutrin;

estimated cost $13,139; improve Compton
Rd., cost $11,320: rebuilding bridges and
culverts on Cameron Rd., cost $6,511.

Defiance, O.—City Council voted to

spend $80,000 for street improvements.

Nlles, O.—City Council voted to pave
Girard, Erie, Wood, Fulton Sts., Franklin
and Heaton Aves.

Polk, O.—Reported bonds in the sum Sit

$45,000 will be sold June 21 by Fredk.
Hartsell, Clk. Bd. Trus., Jackson Town-
ship, to be used for grading, draining
and macadamizing roads in said town-
ship.

Boonvllle, Ind.—Bonds in sum of
$28,600 have been sold by Greer Town-
ship for rock roads.

Elkhart, Ind.—It Is proposed to pave
Garfield and E. Beardsley Aves. and N.
2d St. with sheet asphalt, about 24,000 sq.

yds., 11.000 lin. ft. concrete curb, concrete
foundation; cost about $51,000. B. I. Bix-
ler, City Clk. L. M. Russell, City Engr.

Ft. Wayne, Ind.—Bd. Pub. Wks. voted
to construct sidewalks on numerous
streets.

Rock Island, III.—^It is proposed to pave
9th St. from 18th to 48th Ave., about
31,000 sq. yds. brick paving, on 5-in. con-
crete foundation, 21,600 lin. ft. curb and
gutter. Contract to be let about Aug. 1.

Wallace Treichler, City Engr.

Milwaukee, Wis.—Contracts are about
to be let by city for paving with creo-
soted block Grand Ave.; cost $18,000.

Mt. Ayr, la.—J. N. Lineburg, City Clk.,
writes It is proposed to pave about 20 or
:iO blocks this year.

Spencer, la.—This city will ask for bids
on about 50,000 sq. yds. pavt. about July
24. Bids will be received on brick block,
sheet asphalt, creosoted wood and rein-
forced concrete. Plans not prepared.
E. O'KeefCe, City Engr.

Winona, Minn.—It is proposed to pave
29.394.9 sq. yds. with brick; Purington
block to be used, 1-in. sand on macadam
foundation.

, Dillon, Mont.—City Council voted to
construct cement sidewalks on S. Pacific
St.; estimated cost $12,000.

Great Falls, Mont.—County Comrs. con-
template constructing 8 miles Portage Rd.

IHelena, Mont.—City Engineer has been
directed to prepare plans for paving Law-
rence St.; cost about $10,000.

Jourdanton, Tex. — Citizens voted
$10,000 bonds for street improvements.

Pueblo, Colo.—It is proposed to pave
22,000 yds. brick pavt. on 5-in. concrete
base. 7700 ft. concrete curb on Grand Ave.
and Court St.. Paving Dist., Victoria Ave.
to N. line of 5th St. D. P. Gaymon, City
Engr.

Aberdeen, Wash.—City Council voted
to pave Washington St.; cost about
$10,000.

Belllngham, Wash.—City Council voted
to pave James .St.. construct concrete
walks on North and Kentucky Sts. ; cost
$12,000.

Cheney, Wash.—City Council voted to
grade and construct sidewalks on both
side of 17 streets.

Camas, Wash.—Plans have been com-
pleted by City Engineer for paving
Oneonta St.: cost $10,000.

Kalama, Wash.—Surveys are about to

be made by Chas. I. Signer, County Engr.,
for State road from Kelso to coast, via
Skamokawa and Cathlamet. About $75,-

000 is available for improvement.

Mt. Vernon, Wash.—Contract is about
to be let for paving Cleveland, WiUard
and Hazel Sts.; cost about $15,000.

Oroville, Wash.—Contract is about to be
let for macadamizing Main St. and con-
structing cement walks on Spokane, Main.
Victoria, Vancouver and Similkameen
Aves. ; cost about $11,000.

Pomeroy, Wash.—Surveys have been
completed by R. W. Rigsby, County
Engr., for improvements to Permanent
Highway between Pomeroy and Lewiston
by hard surfacing. About $30,000 is avail-
able for work.
Plans and specifications have been pre-

pared by J. E. Tupper, City Engr., for
$21,386 sq. yds. pavement on Main St.;

cost estimated at $42,678.

Pullman, Wash.—City Council voted to
pave Indiana St. and north end of Star
Route.

Seattle, Wash.—Plans and specifications
have been prepared for paving W. Massa-
chusetts St.; cost $32,000; and 10th Ave.,
about 55,000 sq. yds. brick pavements
required.
AH bids opened by King County Comrs.

May 17 for constructing Permanent High-
way No. 9 have been rejected. New bids
will be received.

City Council considering paving with
concrete 3 miles 35th Ave. S. W.

Spokane, Wash.—Construction of high-
way from end of paving on Grand Boule.
at 29th Ave. to Palouse Highway at south
city limits is contemplated by city; esi-
mated cost $25,000.
Contract is about to be let by County

Comrs. for hard surfacing 4 miles North
Rd.

Tacoma, Wash.—City Council voted to
construct 4 miles concrete sidewalks in
North End District; cost about $10,000.

Tillamook, Ore.—Contract will be let
about middle of June for paving with
concrete and asphalt surface on 5th St.
and 2d Ave.; cost about $31,000.

California.—The Governor signed the
bill providing for completion of state
highways and for constructing 7 new lat-
erals connecting the coast with Interior
trunk lines in various counties. Election
will be held in November on question of
issuing $15,000,000 road bonds,

Hanford, Cal.—Bonds in the sum of
$672,500 for highways will be sold June"5
by County Supervisors. Bids not yet
asked for construction work. Engineer,
Ben Duffleld, of Hanford.

Los Angeles, Cal.—City Council consid-
ering paving 3d, Palos Verdes and Law-
rence Sts.
Between 50 and 60 miles of paving will

be laid this fiscal year, to include as-
phalt, concrete, bitullthic, vitr. block and
granite block.

San Jose, Cal.—Common Council voted
to pave 2d, Grant and San Carlos Sts.

Florence, Ariz.—Citizens voted $150,000
bonds for constructing county roads.

Phoenix, Ariz.—City Engrs. Dept. pre-
paring plans for a large improvement dis-
trict, and will ask bids on various types
of paving.

Ogden, Utah.—Construction of Ogden
River Boule. is contemplated by City
Comn.; estimate cost $110,880.

Ft. Erie, Ont.—About $12,500 is to be
spent by city for road improvements.

BIDS DESIRED.
Albany, N. Y.—Until June 7 by Isidore

Wachsman, Secy. Bd. Contract and Sup-
ply, for paving portions of Bway., Dean
and other streets with granite block, on
concrete foundation, granite and con-
crete curb, concrete and promenade tile
walks, etc.; security $25,000; Glenwood
Ave. and other streets with asphalt on
concrete foundation, curb and sidewalks,
etc.; security $20,000; Homestead Ave.,
with asphalt, concrete curb and walks,
etc: security $20,000; vitr. shale block on
S. Swan St.; security $2,000, and Cleve-
land St. with vitr. shale block or asphalt;
security $1,800.

Brooklyn, N. Y.—Until June 9 by L. H.
Pounds, Boro. Pres., for regulating and
repaying portions of Miller and 2d Aves.,
Washington, Van Brunt and several other
streets, requiring in all approximately
48,665 sq. yds. asphalt, 31,590 sq. yds.
grade 1 granite, 12,700 sq. yds. iron slag
and 1,535 sq. yds. wood block pavement,
etc.

Jersey City, N. J.—Until June 10 by Bd.
Comrs. for repaying portions of Mont-
gomery St. Michael I. Fagen, City Clk.

Newark. N. J.—Until June 17 by Bd.
Street and Water Comrs. (Morris R.
Sherrard. Chm.), for repaying Ferry St.
and paving Clifton Ave., Oraton and
Richards Sts., requiring 8900 sq. yds. wood
block, and 12,900 sq. yds. asphalt pave-
ment, etc.
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i??sr5

.. N. J.—UnUl Juu« t b»- Com-O—1.11 tor MTlns Milton Av*. tma
B-R. to 8C «oc— AT*..

kUljr Um Imnnc of
jtelt pav«|B«nt on

••In. etmantm taandaUos. rcactUncUU ItaL ft. c«rb iB ooaerct* and cscavat*
raaaM mrtare* of atncc lo nibcrad*.
nsaldlB lUnk. City

~

W<
Jaa.
SM St.

•t New York. N. J.—I'nUI June t by
L. Wotft. Town Clk.. for Improvlns

. P».

—

CnUl June T by Dcpt.
Pab. Wka^ (BobC Swan. Dtr.l, for r*-
IMTlac llanloo Way. Market PI and
CarsOB St.
UntU Jane It br H. M. Crlbba. County

for coBstmctlns hlshwaya
Fte ^''^r*' BA.. O'Hara and

. iwaahlpa. about S.ll mlica:
MMdtotowa Rd.. Chuttara Township. 1^
Oaa: B«war RIB Rd.. Colllrr Townahlp.
\k ma»:_rham9mam * Wlblc Run Con-

nhwr Township. Z.4 miles;
Charttors Township. «.4«

Jacks Run Rd.. Roas Township,
I.«

Md.—UntU Juno 1< by Mayor
and OooocU (or MM Mb. ft. concrete curbs
•ad Kiinsta. advcrtiaad In Enstneerins
Baoara. Kaatoahobsr * Andaraon. Act-
taic Town Knsra.. Haaton Jaa. B. Clark.
Town Ok.
Marylaad^—I'ntll June IS br Bute Roads

Baltimore (Wm. L. Marey. Secy.)
tmeUnc Slate hlchway from

- " milM InHartoa to HonawaB. aboat 4.M
laasth CBBBCTita).

0BtII JOM Xt aaaw plaee aa above for

Ooalract

RocfcvlNa. Md.—rmll June IS by Co
Ceawa. for eonstructlnc a section of Htate
Aid blflrarar alooc Clarkabunt Road be-
twaaa Bordatta and Boyd, about
mUaa. Berry B. Clarfc. Co. Clk.

No. B-IS. Baltimore County.
one section of York Road

I.at rallea.
OoBtraet M2 Cecil County, one section

S.M mlica (concrete or macadam).
OoBtraet MM. Caroline and Talbot

section about 1 mile <ma-

I »

JnUI Jane T by A. U
Clk. Circuit Court, (or dearlnc

gnibbtns tbe aevaral dlTlsions of the
e( iMda Ib Puata Oorda Special
I EkrMaa Dtot. of Da Soto County.
Unc II* mllaa. J. & Bannister.

Puata Gorda.

Oa Land. Fla.—CnUl June M by Co.
ComiB. (Saaa D. Jordan. (Ik) for about
M.M miles of roadway In Second Comr's.
Otat. a»d 17. 4T mllaa In rirst Comr'a
Mat.; botb propoaala advertised In Bad-
nawlBK Raeord. BrIek, sheet asphalt, aa-
plwHle coocrMe, aodlOed aapnalt. as-
pbaltlc macadam or akaU to be considered.
J. & McCrary Co.. En«ni., IMS Third
Sua. Baak Btdc. AtlaoU. Oa.

Ky.—Cntn June I by John F.
Oo. Cnt., (or reoonatmettnc about

M mUaa o( macadam road: probaUe cost
nM.Mt.
CawlMton, Ky.—Cntll June • by <'u>inly

Flacal Court, for construrtlns i mile* ron-
crate road. It In. wide. John i:. IXIion.
Oa Clk.

MaysvMa. Ky.

—

Until June 7 br Mayor
and Rd. Ooanefl for parinc with vltr
brick Bsd carbhuc partkma of Sutton.
Warket. BrMse. td and Zd 8».

Cantar. O.—Until June 12 by
Bartin Township (H. M. Rakestraw,

>. for sradlns and macadamlslna the
I BBd -wast eantcr road In Berlin Town-

Ootraty line east to utatlnn
lt4sS
Catwmbua. O.—Until June If by Geo. A.

Bordeo. DIr. Pab. Serrlc* for relocatina
Oraad Drtre in VrankMn Park and ttradlnc
and pBTtac same.

Oraad View HalfMa. O.—I'ntll liifie :*

by Tboa. O. CooMilMe. VilUce flk . for

Sradlas and pBVtas with macadam Wyan-
dou* UUM and Uocoln Road, and con-

eorba aad niters aitd sidewalks.
A liomm, BnKra.. Columbus Sar-

'* TmM BMC. CMimibas.

0/—Vnta Joaa tt by County
uMiiiiiiwi for fumiabla* material.

dtBtalBK and snrfacinB with
aratarbeond rw*«— or a Mtaminous

Mndar. Monrtora. Townablp stone and
arayel road No. M. a dMaacc of about
U Bdia; alao with a Mtaminous binder.
Mondara Township and Maamee Vlllase

stona and «rav«t road No. M. al>out it*
miles, an In Moncknra Township.

UtJca. O.—I'ntll June 12 by VliUce
ConncU (Edw. Ottman. Clk.) for impror-

ins 4 stroets with brick on concrete

foandatloa. concrete curb and dralnace
sewers: apntnlmaU quantities IS.MO aq.

yda. Swalts * IrwlB. Encra., Kaw-
ark. O.

Indiana.—By County Commisaloners for

conatnictinc roada as followa:
I-ntll June 7:

, . ,, .

Encllsh. stone roads In BteniiHl and
Union Townships. Jaa. B. Eotow. Co.

Xentland, a macadam road in Colfax
Townahlp. B. B. SIzeiove, C. Aud.
JefferaomriDe, a macadam road in Silver

Creek Townahlp. O. W. Btoner. Co.
Aud.

UnUl June t: . , xi_ ^^
Kokomo. a gravel road in Howard

Township, stone road In Clay Townahlp,
and concrete and Bravel road in Union
Township. K. B. Swift. Co. Aud.

Sullivan, cravel roads In Jackson. Curry
and Cass townships and stone roads In

Haddon Township. W. S. Blclinell, Co.

Princeton, stone roads in Columbia,
Montgomer)'. Union and Johnson Town-
ahlpa, 5 In alL W. T. RoberU. Co. .\ud.

Oorydon, a macadam road on line be-
tween Webster and Harrison Townships.
J. L.. O'Bannon, Co. Aud.

Bloomfleld. a macadam road in Wright
Township. Geo. E. Kidd, Co. Aud.
NoblesvlUe, S miles concrete boulevard.

rrobable cost $53,000.

Chicago. III.—Until June 9 by Bd. Local
Improv. iRdw. J. Glackin. Secy.), for im-
provinit portions of Calumet Ave., W.
IJth. W". 7«th. LeMoyne. Fulton and a
number of other streets. Bids desired on
asphalt, ^'it^. brick, Kranite blocks and
Hsphaitic concrete pavement.

Illinois.—Until June 9 by SUte HiRhway
<'omn.. Sprin^eld (Wm. W. Marr, Engr.),
(or constructing State aid work as fol-

lows: (All cement to be furnished by
State, except as noted).
Union Co. (nearest P. O. .Vnna)—Ma-

cadam. Sect. A, 2200 ft Cost J3,075.
Bond Co. (nearest P. O. Greenville)—

Brick, Sect. B, (00 ft. Cost $1,567.
Livingston Co. (nearest P. O. Dwlght)—

Brick. Sect. B, 2800 ft. Cost $6,340.
Kane Co. (nearest P. O. Batavla)—Con-

crete. Sect. C. 2700 ft. Cost $5,369.
Franklin Co. (nearest P. O. Whittlng-

ton)—SecL B, bridges 113 cu. yds. Cost
$1,312.*
Pulaski Co. (nearest P. O. Mound City)—Sect. A, bridges, 277 cu. yds. Cost

$3,115. •

Jasper Co.. bridges. Sect. A. 210 cu. yds.
Cort $2.«3S.*

Sect. B. 171.7 cu. yds. $2.353.»
Sect. C. 201.5 cu. yds. Cost $2,900.
Scott Co., Sect. B. bridges, 322.5 cu. yds.

Cost $4.540.«
• So material furnished by State.

Cllntonvllle. Wis. — Reported desired
until June 7 by Bd. Pub. Wka. (Clias.
Foikman. Chmn.) (or reinforced concrete
Davt., vltr. block and rreotiotert wood
block on various streets.

Milwaukee, Wla—Until June 7 by H.
J. KnellinK. Co. Highway Comr., for 28,-
230 sq. yds. concrete paving.

Wauwatosa, Wis,—Reported desired
until June 12 by Bd. Puh. Wks., for grad-
ing, curbing and paving with water-bound
macadam, portions of various streets.

Marshalltown, la.—Until June 15 by J.

J. Wilson. City Clk., for 26 blocks of con-
crete paving and curb; advertised in Bn-
Kineeiing Record.

Sheldon, la.—Reported desired until
June » by Scott Martin, City Clk., for
about 13.500 sq. yds. paving. Bids desired
vitr. brick blocks on concrete base.

Sheldon, Is.—Until June 9 by Scott
Martin. City CHk., for approximately
13.500 sq. yds. paving. Bids desired on
vitr. brick block on concrete base, asphal-
tlc concrete on concrete base and Portland
cement concret». K. C. Gaynor, Engr.,
United Bank BIdg., Sioux City.

Blue Earth, Minn.-Until June 7 by
City Clerk, (or paving. Bids desired on
brick, creosoted blocks, asphaltic con-
crete, sheet asphalt, concrete, etc. Cost,
about $50,000. K. T. Abbott, Engr.. Kasota
Blk.. Minneapolis.

Ouluth, Minn.—Reported desired until
June 7 by O. Halden, Co. Aud., (or ap-
proximately 54 miles of the Heyes Road.

Kansaa City. Mo.—Until June 7 by Bd.
Pub. Wks, (Edw. F. WebsUr, Acting
Secy.) for paving with Portland cement
•-oncrete on portions of Agnes, Belmont,
Euclid Aves. and other streets: also same
time and place separate bids for pavInK
with asphalt Befleview and RlmwotKl
Aves,

St. Louis, Mo.—Until June 11 by Bd.
Pub, Hervlf* (Wm, T. FIndly. Secy.) for
pavingwlth vltr. brick portions of Grand
View PI.. Marcus and Berthold Aves. and
several other streets.

Clsrfcsvllls, Tex.—Until June 21 (re-ad-
vertisement) by Bd. Aldermen, for street
ImprovemenU. including 13,531 sq. yds.
vertical fibre brick pavt. on concrete base,
l«»7 sq. yds. concrete pavt.. 7230 sq. yds.
asphalt macadam pavt., etc., advertised in
Engineering Record. B. F. Petersen.
Engr., Muakogee, Okla. John Webb. Citj
CTIk.

Elma. Wash.—Until June 14 by C. H.
Palmer. City Clk., for t»ving Main,
Toong and other streets with sheet as-
phalt, bitulithic or 2 course concrete,
about M,0M sq. yds., on concrete base,
with concrete curb: cost $r,7.000. Engl-

<Jeo. W. Gauntlett, of Montesano.

Highway No. 2; also a mile of road near

PaSlsbS known as Permanent Highway
No. 3. S. H. Berry Co., Engr., Port

Orchard.

Seattle, Wash,—Until June 21 by Co.

Comrs. (Byron Phelps, Clk.). (or con-

structing Bond Road No. 2 known as

WoodinviUe-Duvall Road.

Washinaton.—UntU June 14 by State

Highwav Comrs., Olympia. for surfacing

Inland Empire Highway, North Yakima
and EUensburg; cost $3,000; also grading

i^aciflc Highway. Vancouver and La-

Center; cost $29,400.

Portland, Ore.—Until June 9 by Co.

Comrs. (or Improving following roads:

Columbia River Highway Sections A to 1!.

Inclusive; Sandy Road, Sect A and B.

Base Line Road, Sect. A and ,B; Powell

Valley Road, Foster Road, Capitol High-

way; Canyon Road, Sect. A and B; bt.

Helens Road, Sect. A to M inclusive,

Bids will be considered on cement con-

crete No. 1 and No. 2 one course; Cement
concrete (Hassam) No. 3; asphaltic con-

crete (bitulithic) Nos. 1 and 2 crushed

stone or concrete base; sheet asphalt, con-

crete base; wood blocks concrete base:

brick, concrete base; stone blocks con-

crete base; also same time and p.ace

separate bids for maintaining certain hard

surface roads for the county. '''" "

Coffey, Co. Clk.

Jihn B.

Sandpoint, Idaho.—Reported desired

until June 15 for 19.917 yds. pavmg. Bids

desired on Hassam, asphalt, brick, wood
block. Spokane bituminous, bitumass.

bitulithic and standard bitulithic. Engr s

estimate of cost, $41,829 (or asphalt, the

lowest, to $74,928 (or wood block

highest. Address Mayor Hlmes.
the

Olympia, Wash.—Reported desired until
June 21 by Annie Gaston, Co. Aud,, for
grading and graveling 3% miles Perma-
nent Highway No, «. a portion of the
Olympic Highway, between Olympia and
Shelton, Wm, Teager. Jr.. Co. Engr,

Port Orchard, Wash.— Reported desired
until June 14 by County Comrs!, Port
Orchard, for grading and graveling a mile
of road near Harper, known as Permanent

PRICES AND LETTINGS.
itindicates award of contract.

Maine—Contracts awarded by S'ate

Highway Comn., Augusta, for state high-

way work as follows (bids opened May
19) *

s'carboro with cement concrete award-
ed to Hassam Paving Co., Worcester,

Mass., at $63,556. ^, „ ,
Prospect, awarded to J. H. Young, of

Winterport, at $1,763.
.

Searsport, awarded to Manzie Rogers,

Bangor, at $9,718.

Concord, N. H..M:;ontract awarded by
State Highway Comn. tor constructing
Rockingham Road in Salem to Antonio
I^^llotto, 117 Crosby St., Lowell, Mass.

Boston, Mass.—Contract awarded to

Chas. J. Jacobs Co,, 107 Terrace St„ for

paving Mayhew St. (bids opened by Bd.
Pub. Wks. May 21). This company bid
for asphalt $7,444 or bitulithic $7,518.

Massachusetts.—Contract awarded by
State Highway Comn. Boston, for con-
structing section of road In Sutton and
Uxbrldge, to T. A. Moynlhan, of South
Hamilton, at $13,620. (Bids opened June
1.)

Rhode Island—Contract awarded by
State Bd. of Pub. Roads at Providence (or

leconstructing 4765 (t. State Highway in

Warwick, to Amos D. Bridges Sons, of
Hazardvllle, Conn., at $8,444.

. Albany, N. Y.—Following are lowest bids
opened June 1 by State Highway Comn.
at 55 Lancaster St., for repair of high-
ways by State aid:

ilepalr Contract 778, Albany County,
16.25 miles: John P. Dugan & Co., Ams-
terdam, $10,062; W. L. Lawton, Glens
Falls, $10,499; Gleaaon & Davltt. .Mbany,
$10,545; M. K. Dollard. 'Albany, $10,683.

No. 716, Chenango County, 5.21 miles:
Nash & Grlftin, Norwich, $1,100; John H.
Gordon, Albany. $1,106.
No. 693, Chenango County, 8.92 miles:

Nash & Griffin. Norwich, $4,485; Connors
& Gallivan, Elmlra, $4,622.
No. 770, Clinton County, 14,15 miles:

Richard Hopkins, Troy. $6,293; Boynton &
McNally, KeeseviUe, $5,888.
No. 750, Cortland (Jounty. 13.37 miles:

Pathfinder Constr. Co., Inc., Fulton,
$3,694; Richard Hopkins, Troy, $3,728.
No. 719, Delaware and Schoharie (3oun-

lles, 31.82 miles: Paul Gsanger, Monsey,
$7,095; Nash & Grlffln, Norwich, $7,888.
No. 779, Krle County, 29.03 miles:

Fred W. Knl.kenberg, Buffalo, $12,591;
Dale Eng. Co., Inc.. lltlra $13,693: John
M, Hackett. Dunkirk, $li,..;7; John W.
Landel, Tonawanda. $14,949.
No. 769, Essex County, 15.03 miles: De-

fiance Corp., Ticonderoga, $6,441; W. L.
Lawton, (Jlens Falls, $6,492; Boynton &
McNally, KeeseviUe, $6,874.
No. 771, Essex County, 15.05 miles: John

F. Lewis, Albany, $4,819; Defiance Cor.,
Ticonderoga, $4,826.
No. 773, P'ulton County. 19.90 miles:

W. J. Morrlssey, Saratoga Springs. $5,828;
(Clarence Welsh & Co., Gloversvllle, $6,-
721: John P. Dugan & Co., Amsterdam,
$7,028.
No. 661, Herkimer County, 25.35 miles:

.lohn P. Dugan & Co.. Amsterdam, $7,433;
Harry W. Roberts & Co., Utlca, $8,121; De
Barber & Hill, F^ilton, $8,380.
No. 766, Jefferson and St.. Lawrence

Counties, 23.18 miles: RIch'd Hopkins.
Troy. $9,355; Arthur F. McConvUle, Og-
(lensbiirg, $10,753; De Barber & Hill, Ful-
ton, $10,827.
No. 733. MiidlMon County, 12.90 miles;

Nash & Griffin. Norwich. $4,788- De Bar-
ber & Hill, Fulton, $4,790.

n,i^°,: '^J;
.Monroe County, 21.36 miles:

RIbstlne-IIolter Co., Inc., Rochester,

$5,630; Dale Eng. Co., Utica, $5,668,

Crouch Bros., Rochester, $5,727.

No 681, Montgomery County, 14.96

miles- Wm. J. Morrlssey, Saratoga
Springs, $5,009; Chas. Scott, Fort Plain,

$5,558; John P. Dugan & Co., Amsterdam,

No. 765, Montgomery County, 2.50 miles:

John P. Dugan & Co., Amsterdam, $2,533;

Clarence Welsh & Co., GloversviUe,

$2 779
No' 717, Orange County, 5.94 miles:

Schunnemunk Constr. Co., Highland Mills,

$2 006; Jas. L. Kehoe, Newburgh, $2,168.

No. 776, Orange County, 3.22 miles:
Schunnemunk Constr. Co., Highland Mills,

$19,045; Jas. L. Kehoe, Newburgh. $19,-

783- Blankfleld & Donovan, Kingston,
$19,789- Port Jervid Constr. Co., Port Jer-

vis, $20,484.
No. 657, Otsego County, 6.19 miles:

Schunnemunk Constr. Co., Highland Mills,

$6 444; Connors & Gallivan, Elmira, $6,-

560; Lane Constr. Cor., Meriden, Conn.,
$6,661.
No. 777, Rensselaer County, 2.34 miles;

Gleason & Davltt, Albany, $5,158: Thos.
H. Karr, Troy, $5,230.
No. 761, Rensselaer County, 22.99 miles:

Paul Gsanger, Monsey, $6,795; The De-
fiance Cor., Ticonderoga. $7,981; B. Gaff-
ney & Sons, Saratoga Springs, $8,518.

No. 780, St. Lawrence County, 5 miles:
Arthur F. McConvllle, Ogdensburg, $27,-

410; Flood & Van Wirt Co.. Hudson Falls.

$28,898; Eggleston & Gathwaite, Yonkers.
$30,638; Richd. Hopkins, Troy, $30,863.
No. 715. Saratoga County, 20.59 miles:

Paul Gsanger, Monsey, $6,731; W. H. Gail-
or, Saratoga Springs. $7,091: John P.
Dugan & Co., Amsterdam, $7,113.
No. 768, Schenectady County, 18.88

miles: John P. Dugan & Co., Amsterdam,
$10,754; J. J. Malloy, Schenectady. $11,740.
No. 764, Steuben County, 4.28 miles:

McGreevey, McOuigan & Baum Constr.
Co., Elmira, $22,925: Kennedy Constr. Co.,
Albany. $23,010; John C. Bradley, Corn-
ing. $23,471; Connors & Gallivan, Elmira,
$25,632.
No. 714, Sullivan County, 3,56 miles:

Nash & Grlffln, Norwich, $997; D. C. Bon-
nell. Liberty. $1,048.

No. 772. Warren County, 15.38 miles:
Defiance Cor.. Ticonderoga. $7,030; Wm.
L. SheiTill, Hudson Falls. $7,102.
No. 760, Washington County: John P.

Dugan & Co., Amsterdam, $10,082; Richd.
Hopkins, Trov, $10,494; Wm. L. Sherrill.
Hudson Falls, $10,502: W. L. Lawton.
Glens Falls, $10,798.

Buffalo, N. Y.—Contracts for paving
awarded by Comrs. Pub. Wks. to German
Rock Asphalt & Cement Co., D. S. Mor-
gan Bldg., for Admiral Rd., Deseronto St.,

Lovering and Virgil Aves.; total cost
$99,000.
•Contract for paving with asphalt E.

Bennett, W. Bennett Sts. and Hazel PI.

awarded by Francis G. Ward. Comr. Pub.
Wks. to Henry P. Burgard Co., 1968 Fill-

more Ave., at $22,240.

Rochester, N, Y.—Contract for paving
with asphalt Clay Ave. awarded by Bd.
Contract & Supply to Warren Bros. Co.,
Boston, Mass., at $10,352.
Contract for paving with brick Mo-

hawk St. awarded by Bd. Contract &
Supply to F. V. Brotsch, $14,766.
Contract for paving with asphalt Post

Ave., Englewood Terrace, Linden St.

awarded by Bd. Contract & Supply to
Rochester Vulcanite Pavement Co.,

Rochester, at $35,801.

Rome, N. Y.—Contract (or paving
with bitulithic Lawrence St. awarded by
Bd. Pub. Wks. to Warren Bros. Co., Bos-
ton, Mass., at $24,597,

St. Johnsvllle, N. Y.—Contract award-
ed (or paving Bridge St. (bids opened May
24) to Jas, E. Martin, of Utica, at $9,984.

Other bids: John P. Dugan Co., -Amster-
dam $10,982; J. Dimando, Amsterdam,
$11,634; Oliver Hur.st. Fultonville, $11,564;

R. D. Cooper, Little Falls, $11,285. (Mack
brick to be used). L. G. Walrath, Village

Clk.

Washington, Pa.—Contracts (or pav-
ing (bids opened May 11 by County
Comrs.) have been awarded as (ollows

(Chaney & Armstrong, Co. Engra ):

Washington-Bethany Road, 1 mile with
brick, awarded to Reed. Liggett & Britt,

Washington, $16,547: Midway-Steubenville
Pike Road, 1 mile with concrete, to J. T.

Hunter & Co., Washington; Hill Church-
Road, 1 mile with brick, to Wm. Pick-
ett & Co.. Washington. $12,161, and sarne
company, West Alexander-Dunsfort Road.
>^ mile with brick, $6,776; BeallsvlUe-
Fredericktown extension, (rom state road.
1.6 miles, with brick, to Hastings & Piper.

Charlerol, $18,435; Taylors Run extension,
1.2 miles, with brick, to Thos. Arrlgo.
Charleroi, $18,163; CentervlUe Road, with
brick, to Donora Constr. Co., $16,078.

Baltimore, Md.—Contract (or resur-
(aclng streets around City Hall with sheet
asphalt awarded by Bd. Awards to P.

Flanlgan & Sons, Baltimore, at $9,327.

Washington, D, C.—Following are 2

lowi'St bids opened by Comrs. D. C. (or

about $170,000 worth o( asphalt pave-
ments: Warner-Qulnlan Asphalt Co.. Syra-
cuse N. Y., at $1.49 per sq. yd. and Cran-
(ord Paving Co., "Washington. $1.66 per
sq. yd.

Alexander, La,—Contract for paving
with brick (bids opened May 19) has been
awarded to A. R. Young & Co., of Law-
rence, Kan., for Bolton Ave., at $58,833

and for Lee St. at $31,268. S. Weil, City
Secy.
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-^Jackson, Ky.—Contract for macadam-
izing streets in Jacltson awarded by City
Council to John W. Dean, at about
»15,000.

*New Castle, Ky.—Contract awarded
by County Comrs. for constructing ma-
cadam pilte between New Castle and
Emin^nts to Philips-Post-Guyn Co., Lex-
ington, at about $15,000.

t^Canton, O.—Contract for paving with
brick Market Ave. S. and North Industry
Rd. awarded by Bd. Control to Turnbull
Bros. & Co., at $42,979.

Cincinnati, O. — Following are bids
opened May 13 by Board of Park Comrs.
(Wm. Hodgkinson, Secy.) for repaying
Bloody Run Parkway: Henkel & Sullivan.
Cincinnati, $11,012; Kirchner Constr. Co.,
Cincinnati, $11,478; Allan Kissinger, Cin-
cinnati, $12,673.

Columbus, O.—Contract awarded by
Ohio State University to S. T. Knight,
Columbus, for concrete base course
asphalt-macadam roadway on 12th Ave.
and Page Hall St., at a total of $10,566.

Columbus, O.—Following contracts
awarded by Director Bd. Pub. Service
for paving following streets: 10th Ave.,
asphalt, to Andrews Asphalt Paving Co..
Hamilton, at $11,000; 20th St. and Grant
.\ve. with asphalt to Cleveland Trinidad
Paving Co., Cleveland, at $29,000 and
$11,000 respectively; 4th St. with brick to
B. F. Patterson, at $13,000.

Fremont, O.—Contract awarded by Bd.
Control for paving with brick W. State
St. to Ziegler & Reardon, at $24,000.

Jeromevllle, O,—Contract awarded for
paving Main St., 11,000 sq. yd. brick
pavement, to A. Herring & Son. Ross-
back & McKee, Engra., Ft. Wayne.
Mansfield, O.—Contract awarded for

improving about 5 miles of road in Jack-
son and Cass Townships, to F. M. Cary,
of Forest, at $27,024. C. L,. Bushey, Co.
.Surveyor.

McConnellsvllle, O.—J. L, Gotschall.
of McConnellsvllle. is surveying here for
the State Highway Dept. on a 2-mile ma-
cadam road, one 35 ft. span concrete slab
top bridge, and one 80 ft. concrete arch,
for which Foster & Son, of Evansville.

_
Ind. have contract.

Mt. Gilead, O.—Contract awarded by
County for macadamizing 3% miles of
Marengo Rd. to Harvy Tennant, of Gallon,
at $19,977. Next 3 lowest bids: W. H.
Miller, Carrington, $21,886: D. H. Rich-
ardson, Iberia. $22,654: Rineliart & Oled-
hlll. Gallon, O., $22,726 (bids opened Mav
28) C. O. Higgins, Co. Aud.

Salem, O.—Lowest bid recently received
for resurfacing and remo\'ing car track
on McKinley Ave. submitted by Kent
Constr. Co., Kent. This company bid for
.Metropolitan block, $1.07 per sq. yd.; Big
4 block, $1.03; Bess block. $1.04: Alliance
block. $1.02: totals being $22,470. $21,630.
$21,840, $21,420. respectively.

Springfield, O.—Lowest bid opened by
city for paving with asphaltic concrete
i-assilly St. submitted bv Cleveland Trin-
idad Paving Oo.. Cleveland (3 bids),
$11,625 to $12,668.

Youngstown, O.- Contract for repay-
ing with Texaco asphalt Madison Ave
awarded by Bd. Control May 20 to Turner
*, P'son Contsr. Co., Youngstown. at
$16,449.

Indianapolis, Ind.—Contract for grad-
ing, constructing cement sidewalks on
Burdsal Parkway awarded by Bd. Park
Comr.s. to S. M. Timberlake Co. at $21,335.

Syracuse, Ind,—Contract awarded for
P'l^'ns Main and Huntington Sts toNorthern Constr. Co., Elkhart. Ross-
back & McKee, Engrs., Ft. Wayne.

Vincennes, Ind.—Contract for paving
with asphalt 1st St. awarded by Bd. Wks
to Western Constr. Co., at $25,186.

Aurora, III.—Contracts awarded for
pa\-ing Bway., Fox and New York Sts., toMcCarthy Improv, Co., of Davenport, la.,
at $18,759 for the general contract and
for Street Ry. section at $7,964. M. J.
Tarble, City Engr.

Illinois.—Contracts awarded as fol-
lows by State Highway Dept., Spring-
field, for State Aid road work in Illinois
(bids opened May 26):
Calhoun County, Sect. A. macadam, to

Rees Bros., Quincy, at $2,000.

..^•v, '^l^'"",, 92""'^' ^«ct. A. concrete, to

"i.luMo.
''""''• '"' '''''' ^*- ^°""''

Marshall County, Sect. B, concrete to
AJax Constr. Co. & Eng. Co., aary, ^nd.,
$4,395.
Marshall County, Sect. C. bridges, to

Capperune & Deyo. Bradford, fll., $5,972Kane County. Sect. B, road and bridges'
tn \V. E. Cummlngs, Geneva, $2,237.

Rock Island, III.—Contract for paving
Willi asphalt 11th St. awarded to Mc-
<'arthy Improvement Co., Davenport
la., at $14,000.

Madison, Wis.—Contract for paving
with asphaltic concrete Adams and
Winnebago Sts. awarded by City Council
to Johnson Constr. Co., at $12,230 and
$11,705 respectively.

Cedar Rapids, la.—Contract for pav-
ing 20 blocks in the residential district
with asphaltic concrete, on 4-ln. concrete
base, has been awarded to Ford Paving
Co., Cedar Rapids, at $].?,6 per sq. yd

Corydon, la.—Contract awarded for
26,050 sq. yds. on West, Anthony and
State Sts. with bituhthic, 21,000 yds. con-
crete curb and gutter, awarded to Jas.
Horrabin & Co., Des Moines, at $64,000;
work to begin June 20. Engineer M. G.
Hall, Centerville.

Dubuque, la.—Contracts for paving
with brick Hill St. and with asphaltic
concrete Rhomberg Ave., awarded by City
Council to Jas. F. Lee, at $1.94 and $1.55
per sq. yd. respectively.

Rockwell City, la,—Contract for 80,000
sq. yds. sheet asphaltic pavements and
46,000 ft. curbing awarded by City Coun-
cil May 17 to Ford Constr. Co., Cedar
Rapids, at $1.48 per sq. yd, and 45 cts.
per lin. ft., respectively.

West Liberty, la.—Contract for pav-
ing streets in West Liberty awarded by
city to McNaraara Constr. Co., Dubuque,
at $100,000.

St. Paul, Minn.—Contract for resur-
facing with concrete speedway being
constructed by Twin City Motor Speed-
way Asso. awarded to Hanlon & Oakes.
Minneapolis, at about $181,000.
Contract awarded by City Council to

Fielding & Shepley, St. Paul, for paving
Lexington Ave. from Summit Ave. to
Como Park, at $123,900 (bids opened May
24). Creosoted wood block will be used
from Summit to University Aves.. and
asphalt concrete from T.^niversity Ave. to
Como Park.
Council May 27 decided to reject bids

for paving Fairview Ave. from Shelby to
Marshall Ave., and work will be done by
force account.

Floresvllle, Tex.—Contract for con-
stiiicting roads throughout Wilson County
awarded by Comrs. (iourt to N. A. Daw-
son, Austin, at $27,600.

Kalama, Wash.—Contracts awarded
by Bd. County Comrs., May 17, for pav-
ing as follows: With concrete Perma-
nent Highway No. 2, to Jeftery &
Bufton, Portland, at $10,444, and for sur-
facing with crushed rock Permanent
Highway No. 1. to N. P. Willis, Hoquiam,
at $10,490.

Montesano, Wash.—Contract for con-
structing Permanent Highway No. 9
awarded by County Comrs. to Burnett
Constr. Co.. Burke Bldg.. Seattle, at
$9,895.

Minneapolis, Minn.—Contract for pav-
ing with brick Williamson St. awarded
by Bd. Public Wks. to John. F. Icke, at
Sll,984.

Orovllle, Wash.—Contract for surfac-
ing 20 blocks awarded bv City Council to
Silke & La Plant, Colville, at $12,417.

Seattle, Wash.—Lowest bid opened by
Bd. Pub. Wks. for paving 14th St. sub-
mitted- by P. J. McHugh Paving & Constr.
Co., 3d Ave. North and Mercer St., at
$19,360,

Contract for constructing \'aslion
Hsland Rd. awarded bv King County
Comrs., to J. T. Mills, Olvmpia. at
$28,539.
Contract for constructing F. B. Hoit

ltd. awarded bv Bd. Countv Comrs. to
otto Strauch, Tacoma, at $10,050.

Spokane, Wash.—Contract for con-
structing Palouse Permanent Highway
.N'o. 12 "A" 11V4 miles awarded by County
Comr.s. to Ambrose-Hurdsal Co., Spokane,
at $165,000, for Warrenlte, with asphaltic
macadam shoulders.

Tacoma, Wash.—Contract for paving
with hltulithic Permanent Highway No. fi

awarded by County Comrs. Mav 20 to
Washington Paving Co.. Savage Schoflekl
Bldg., Tacoma, at $25,260.

Washington.—Contracts awarded by
State Highway Dept. at Olympla for State
highway work as follows:
Sunset Highway, Rocklvn-Creston.

grading, to Mohr Constr. Co., Waterville,
at $41,479.30.

Inland Empire Highway. Cashup-Step-
toe, grading, to General Constr. Co.,
Spokane, at $11,955.75.
Inland Empire Highway, Colfax South,

grading, to H. L. Wilson Co., Walla
Walla, at $19,229.55.

California.—Bids opened May 24 by
.State Highway Comn., .Sacramento, for
following highway improvements:
Los Angeles County, Div. 7, Route 4,

.Sect. A: Lowest bidder: Homer K. Ken-
nedy & Prank Williams, Los Angeles, as
follows: 12,200 cu. yds. excav. (ordinary).
40 cts.; 102 lin. ft. 18-in. cor. i. pipe, 50
cts.; 74 lin. ft. 24-in., 75 cts.; 10 lin. ft.

36-in.. $1; 95 cu. yds. cement concrete
Class B (culverts and monuments), $10;
4120 cu. yds. cement concrete. Class B
pavt.), $3.49; 1756 lin. ft; guard rail, 40
cts.; 73 monuments to haul and set. ea..
$1; total. $21,101. Next 3 lowest bids:
W. A. Dontanvllle. Paf50 Robles. $23,918;
Geo. Wlegand. Lamanda Park. $24,280;
John D. Marsh, Bakersfleld, $25,552. En-
gineer's estimate, $26,894.
Kings County, Div. 6, Route 10, Sect.

.\: Lowest bidders: Geo. S. Benson &
Sons. Los Angeles, as follows: 25,000 cu.
yds. excav. (ordinary), 65 cts.; 5000 cu.
yds. excav. (borrow), 80 cts.; 530 lin. ft.

12-ln. cor. 1, pipe. 75 cts.; 488 lin. ft. 18-
In.. 80 cts.; 60 lin. ft. 24-in., 90 cts.; 30
lin. ft. 30-in.. $1; 200 cu. yds. cement con-
crete Class B (culverts and monuments).
$10: 8760 cu. vds. cement concrete Class B
(pavt.). $3; 1170 lin. ft. guard rail, 60 cts.;
'A monuments to haul and set. ea., $2;
total, $50,212. Next 3 lowest bids; John

D. Marsh, Bakersfleld, $51,697; W. A.
Dontanvllle, Paso Robles, $54,955; Taylor
& Berliner, Los Angeles, $56,809. Engi-
neer's estimate, $51,262.
Tehama County. Div. 2, Route 3, Sect.

C: Lowest bidder: H. H. Harian & T.
W. Harlan, Williams, as follows: 83,400
cu. yds. excav. (without classification),
4614 cts.; 2268 lin. ft. 12-in. cor. i. pipe,
40 cts.; 670 lin. ft. 18-in., 50 cts.; 288 lin.
ft. 24-in., 75 cts.; 700 cu. yds. cement
concrete Class B (culverts, monuments
and slope pav.), $11.64; 120 cu. yds. ce-
ment concrete (Jlass C (retaining walls),
$12.15; 236 monuments to haul and set,
ea., $1.50; total, $49,991. Next 3 lowest
bids: Jas. Fitzpatrick, Sacramento,
$50,206; Hoffman & McLaren, Oakland,
$51,733; Eaton & Smith, San Francisco,
$54,987. Engineer's estimate, $43,559.
Tehama County, Div. 2, Route 3, Sect.

B: Lowest bidder: Hoffman & McLaren,
Oakland, as follows: 23,650 cu. yds.
excav. (without classification). 60 cts.;
130 lin. ft. 12-in. cor. iron pipe, 40 cts.;
100 lin. ft. 18-in., 60 cts.; 170 cu. yds.
cement concrete Class B (culverts, monu-
ments and slope pav.), $9; 6320 cu. yds.
cement concrete Class B (pavt.), $4.25;
3700 lin. ft. guard rail, 25 cts. ; 40 monu-
ments to haul and set, ea., $1; total,
$43,657. Next 3 lowest bids: Commary
Peterson Co., San Francisco, $44,662; Jas.
Fitzpatrick, Sacramento, $45,914; L. F.
Gerdetz. San Francisco, $46,040. Engi-
neer's estimate, $43,278.

Los Angeles, Cat.—Contract for 114,-
314 sq. yds. asphalt pavements on Man-
hattan Pi. awarded by city to Geo. R.-
Curtis, 552 S. St. Louis St., at $20,190.

St, Lamberts, Que.—Contract awarded
for paving (bids opened May 17) to Edw.
Belange & Co., 2820 St. Hubert St., Mon-
treal, as follows: 58,000 sq. yds, bitulithic
pavt. 2-in. thick laid on 5-in. concrete
base, $1.90; chain stone headers, 50 cts.

per lin. ft.; concrete curb 6-in. top, 8-in.
base, 18-in. deep, laid on 8-in, rubble stone
foundation, 70 cts. per lin. ft. E. Drink-
water, Town Engr.

Ottawa, Ont.—Contract for paving
Bank St. from Clanston to SparK St. with
asphalt and wood block pavement award-
ed to Ottawa Constr. Co., Central Cham-
bers. Ottawa, at $98,000.
(Contract for paving Willington St.,

Preston to viaduct, with asphalt, awarded
to Union Constr. Co.. Bank St. Chambers,
at $6,000.

New Westminster, B. C.—Contract for
paving one mile on 13th St. awarded by
City Council to Columbia Bitulithic Co..
New Westminster, at $13,668.

STREET CLEANING AND
GARBAGE DISPOSAL

BIDS DESIRED.
Detroit, Mich.—Until June 24 by Dept.

Pub. Wks. (Geo, H. Fenkell, Comr.) for
erecting reduction plant on north side of
Detroit Terminal R.R.. between Shoe-
maker and Harper Aves., advertised in
Engineering Record. Smith, llinchman
& Grylls. Archts., Detroit.

PRICES AND LETTINGS.
irindicates award of contract.

Wilmington, Del.—Contract awarded
by Bd. of Health to American Reduction
Co., Newark, N. J., to collect garbage, at
$68,448.

HYDRAULIC CONSTRUC-
TION AND RIVER
IMPROVEMENTS

PROPOSED WORK.
Drain— Buffalo, N. Y,—Aldermanic Com.

on Sewers has decided to recommend pur-
chase of land along bed of Scajaquada
Creek, so a drain to carry off surface
waters can be built. Actual construction
of drain will cost about $1,000,000.

Flood Abatement—Buffalo, N. Y.—Gov-
ernor Whitman has signed the Clean
flood abatement bill, which carries an
appropriation of $150,000 with the un-
derstanding that Olean raise a like
amount. Olean Creek and Allegheny
River, are to be deepened and dikes
thrown up on either side.

Barge Canal Harboi—Syracuse, N. Y.

—

The city is reported to have reached an
agreement with the New York Central
R. R. Co. looking to the construction of a
barge canal harbor on Spencer St. site.

Channel Work — Philadelphia, Pa.

—

Specifications for continuing work of
dredging 35 ft. channel in Delaware
River, have been completed and for-
warded to War Dept., at Washington,
for approval, by Col. Geo. A. Zinn, U. S.
Engr. Officer, in charge of harbor and
I'iver improvement, at Philadelphia. The
new work, which is to commence at a
point on Bellevue Lighthouse Range, 29
miles below this city and extend down
stream about 6 miles, will involve an
expenditure of approximately $500,000.

Flood Prevention — Pittsburgh, Pa.

—

Council Com. on Finance has adopted or-
dinances for issue of $240,000 bonds for
raising Penn Ave. district above flood
level.

Sea Wall-Key West, Fla A biU haa
been prepared to be presented to State
Legislature permitting County Comrs. to
call a bond election authorizing $300,000
bonds to build a break water and sea-
wail extending from foot of Duval St. to
head of Island.

Wharves—Cordova, Ala.—It is reported
that the St. Louis & San Francisco Rail-
road Co. will spend $30,000 on wharves
and loading facilities along Warrior River
at Cordova.

Dams-Natchltoches, La.—Police Jury
reported to have voted to erect 2 dams
across Cane Rivers.

Ditch Work — Marshall, Minn.—Plans
being prepared by O. H. Sterk, City
Engr., for ditch work, and some of the
work will be ready for letting in July.

Dredging, Etc.—St. Paul, Minn.—See
"Railroads."

Hydroelectric Plant — Grand Island,
Neb.—The Grand Island Electric Co. has
been granted a water power right for a
hydroelectric plant on Platte River
near Grand Island. W. H. Thompson
and F. H. Fritts, of Grand Island, re-
ported interested; cost of plant placed at
$55,000.

Docks, Etc.—Beaumont, Tex.—Citizens
voted May 25 to issue $100,000 bonds for
constructing wharves and docks. A. L.
McHarding, Consulting Engr.. New York.
C. L. Scherer, City Engr.

Irrigation Bonds—Echo, Ore,—Bonds in
the sum of $800,000 of the Teei Irrigation
Dist. will be sold July 6 by the Bd. of
Directors (J. Frank Spinning, Secy.).

Irrigation — Hermlston, Ore.—J. W.
Messner, of Hermlston, Pres. Western
Land & Irrigation Co.. writes with regard
to proposed irrigation system that the
capacity of the reservoirs will be 14,000
acre-ft. storage, as a supplemental supply
of water for present constructed irriga-
tion system; estimated cost of work pro-
posed is $375,000. It is expected that
negotiations now pending will result in
organization of irrigation, or municipal
district comprising 14,000 acres of fertile
and partly improved land, and the bond-
ing of such district or municipality for
constructing the supplemental storage
system; is expected to sell bonds the lat-
ter part of this year. Designing engineer,
W. B. Hinkle, of Echo, Ore.

Drainage — Salem, Ore,—The Marlon
County Comrs. reported to have approved
organization of G. A. Miller. Drainage-
Dist. No. 1, to reclaim approximately 200
acres of land in Fairfield Dist. north of
city; cost about $10,000.

Dock — St, Johns, Ore.—Council has
granted the Star Sand Co. permission to
erect a dock between Richmond and John
Sts.; it will be 360 ft. long by 150 ft.

wide, and cost about $35,000.

Dam—San Bernardino, Cal.—The Tri-
Counties Restoration Com. has voted to
construct a dam at the mouth of the can-
yon above East Highland.

Irrigation — Willows, Cal. — John P.
Ryan, of Willows, is engineer for an irri-
gation district about to be organized here.

Drainage—Lovelocks, Nev,—Citizens of
Lovelock Valley drainage district reported
to have voted to issue $43,000 bonds.

BIDS DESIRED.

Repairs to Piers, Boston, Mass,—Until
June 12 at Bureau Yards and Docks.
Navy Dept., Washington, D. C. (H. R.
Stanford, Ch.), for Spec. 2167, Repairs
to Pier 5, including pile driving and tim-
ber wharf work at Navy Yard, Boston.

Repairing Walls and Breakwater—Block
Island, R. I.—Until June 29 by Col. John
Miilis, Corps, Engl-s., U. S. A., Newport,
for rebuilding basin walls and repairing
breakwater and harbor walls at harbor, at
Block Island, advertised In Engineering
Record.

Plei^Brooklyn, N. Y.—Until June 11
(extension of date from June 8) for
Contr. 1454—Furnishing material and
constructing a pier near foot of 29th St.,
Boro. Brooklyn. Security required $46,-
000. Address R. A. C. Smith, Comr.
Docks, New York City.

Dredging-New York, N. Y.—Until June
28 at U. S. Engineer Office. Room 707,
.-Vrmy Bldg., for dredging in Newtown
Creek, N. Y., advertised in Engineering
Record.

Oswego, N. Y.—Until June 23 by U. S.
Engineer's Office. Buffalo, for concrete
superstructure on outer breakwater at
Oswego Harbor, advertised in Engineer-
ing Record.

Ferry and Dock Improvement—West
Point, N. Y,—Until June 30 by Quarter-
master for reconstruction and repairs to
South Dock and Ferry Slip, advertised in
Engineering Record.

Levee Enlargement—VIcksburg, Miss.

—

Until June 26 at office of Third Missis-
sippi River Dist.. P. O. Box 404, for con-
structing about 619,000 cu. yds. levee en-
largement, advertised In Engineering Rec-
ord.
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Oltcit—Fairmont. Minn.—R«pone<l d«-
irMl unUl June 10 by H. C. Xolt«. Co.
Aad.. (or oaastrucUoK Ditches Nos. 27 and
«C Protebl* cost IT.404 and tS.UZ.

Ottcl>—Marshall, Minn.—Reported de-
atrad aotU June 14 by E. & Sl>e(»rd. Co.
And., for coostructlnc County Ditch No.
11. Protebis oast »Zl.9n.

Dtteli tlaytsn, Minn.—UnUI June 17
Inr B. T. O'Brien. Co, And., for con-
stmetlaK Ditch No. 41, requlrins approx-
laataly 4I.M6 (t. ( to 20- in. tile; total
IsaCth of ditch. SCOM ft.. aTcra«e depth.
L« R. Total esUmated cost. $17,S5S: alao
ooostructlnc Ditch No. S. reQuirinK ap-
waslaaataijr M,S«0 ft. ( to U-in. tUe.
TVUd Isacm of ditch. SO.MO ft.. ar«Ta«e

Total estimated cost.

Irrlgatton—Grsat Falls. Mont.—Until
Joly 1 br L'. 8. Reclamation Service.
Great Fklla. for construction of canals
and structures on Sun River irriE*tlon
project. involTinc about 4SS.0O0 cu. yds.
•xcar., about 4IM cu. yda. reinforced con-
crete, mannfictmre and lay about 4&M
Ua. ft. e( eopqsts pipe and place in

structuros about XS m. ft.

Work situated aboot J miles
sooth of Skwii. Boal and Cordova.

OHelMS—Cvsratt. Wash.—Reported de-
alrsd Batll June 14 by Co. Comrs. for
LuusUuetlnc dralnaxe ditches In Draln-
a» DIat. No. 4. aituated in La Grande
Marak. between Snoliomlsh and Monroe.

Sraalcwatac PsUU Rivisrs, Que.—Re-
portad dsaired until June 14 by the Dept.
Pub. WkSL. Ottawa. OnL (R. C. Desroch-
•n. Bsey.). for constructins a break-
water at Petite Riviere.

PfliCES AND LETTINGS.
fndiaetss aarard o/ coiaroct.

Orsdaiwo Portland. Ms^—FoUowlns are
4 lowest bids opened May IS by MaJ. F.
A. Popa^ Corps Ensra., U. 8. A., for dreds-
iBS Portland Harbor: Coastwise Dredgina
Oa. Nortolk. Vs.. 7.74 cts.; J. 8. Packard
Dredclnc Co.. Providence. R. I., 8.S cts.;
Jolm N. Oerrisb. Boston. Maaa.. 9.28 cU.:
orris * Cumlnss Dredslns Co., New
Tork. >.SS cts.

-ASaadioad—Philadelphia. Pa.—Contract
raportad awards] by John Mei^s, Dlr.
Dopt. of Wlawrea, for wooden bulkheadina
«t Sehoylklll Rtrer. to Cloud. Stiles i
Work, or ClMatar. at tlCTS per lin. ft.

There U nOO.OOO available for this work.

*D»tah—Wllmlnoton, N. C—Contract
awarded by New Hannibal Drainage Dist.
No. 1 (E. H. Holmboe. Secy.) for t miles
ditch, i ft. deep. IH ft. bottom, requirins
U.000 CO. yds. cxeav.. 4 55-ft. metal cul-
verts (Mds oaensd May 24). to Southern
PrsdatiH * Ooostr. Co.. Kinston, N. C.
at ZIH Ota. par eo. yd. J. U Becton,
Ensr.. WUmtngtaa.

Oralnaps Pinsllas Paric. Fla.—Con-
tract reported awarded by the PinelUa
Park Dralnase Dist. to Florida Drainase
A Constr. Co.. Mulberry, for construction
of canal and drainage system, at about
tt«*.00O.

OKSdglwg— Jeanorstts, i.a.—Contract
reported awardod to Southern Dredging
Co., of Mobile. Ala., for dredging Bayou
TadM. between Keystooa Lodt and
Jaansratu, at about tSS.OOO.

jMtaal Vocka iar Dam a»—Cincinnati. O.
—Contract rsportsd awarded by Lleut.-
CoL H. Jerrey, Corps Bngrs.. I'. S. A..
for fomiolilBg and erecting steel lock
atas lor Dam No. n. Ohio River, to C. A.
Taraar. Inc.. PltUburgh, Pa., at t2«414.

#Ratalnl«0 Wall—Franklin, C—Con-
tract reported awarded by Co. Comrs. at
Lebanon for coaatmctlon of a 700 ft. re-
taining wan to protect Miami Ave., Frank-
lin, to John K. Spencer, at tlt.02$.

rsdinsatar—Marttisliasd. O.—Two low-
•st bids opsosd May M by Capt. E. P.
Bartboif. Oondt. U. 8. Coast Ouard,
TraasL DspC. Wasblncton, D. C, for oon-
Btroetlag a rubble rooand breakwater at
Marblcbaad Coast Guard Rutlon. Mar-
blalMad. as follows: Lake Shore Contr.
Co.. Cleveland. M.lOO: Coast « L«kes
Contr. Cor., 41 Broad St.. New Tork.
tl.IM.

AMatal Flumsa—i.«wlston, Mont.—Con-
tract awarded for metal llamas (or Wln-
o«tt IrrtfBtioa Co. to Hsaa Flume Co.,
Danver. Colo., at about tS.OOO (bids opened
May 10).

River Improvements—Kansas City, Mo.—Following are the bids opened May 20

by Lieut. -Col. Herbert Deakyna. Corps
Engrv., U. S. .\.; . j ,

1t*iO« lin. ft. standard S row timber dyke
on Missouri River, about H mile below
Cement City iprioe given per ft.): Nor-
ton Bros.. J517 Main St.. $14. To: J. W. Mc-
Murry Coiur. Co.. 70S Sliarp Bldg., »l4.2a

(awarded contract): Marshall Kust. Bona-
venture Hotel. J 18. 50; Kansas City Bridge
Co.. Drear Leslie Bldg.. $14.90; DeWltt &
Shobe. Glasgow, :Mo., $14.84.
ATlmber dyke on Missouri River near

Napoleon (price given per ft. of dike):
.Norton Bros, ft Kennedy, $13.98; J. W.
McMurry Contr. Co., $14.95; Kansas City
Bridfte Co., $14.50: DeWltt & Shobe,
Glasgow, Mo.. $18.48 (awarded contract).
(a) 2250 ft. dike, per ft.; (b) 12.000 ft.

-^Missouri River in Euphrase Bend-
revetment, per ft.: Norton Bros. & Ken-
nedy, (a) $18.74. (b) $8.23: J. W. Mc-
Murry Contr. Co.. (a) $14.50. (b) $9;

Kansas City Bridge Co., (a) $14.60, (b)

$8.00: DeWilt & Shobe, Glasgow. Mo.,
(awarded contract), (a) $12.95. (b) $8.34;

Pruin-Colnon Contr. Co., St. Louis, (a)
$14.49. (b) $9.84.
#9000 ft. revetment on Missouri River, 2

miles from Atherton (per lin. ft.); Norton
Bros.. $12.50; J. W. McMurry Contr. Co.,
$10.40; Jones & Taylor, Leavenworth.
Kan., $9.80; Marshall Rust. $9 (awarded
contract); Kansas City Bridge Co.. $9.40;
DeWltt & Shobe, $10.79.

Dike—Port O'Connor, Tex.—Bids re-
ported opened by U. S. Engineer at
Galveston, for construction of two pile

dikes at Port O'Connor to John Jacob-
son, Texas City. $21,426; Wm. Moore,
Texas City. $22,405: David M. Plcktou
Co., (Jalveston, $23,870; Blodgett Constr.
Co., Galveston, $23,934.

'I^Dralnage Work—Bellingham, Wash.

—

Contract awarded by Co. Comrs. for dig-
ging, excavating, dredging and con-
structing main ditch for waterwav and 3
laterals in Drainage Dist. No. 7 to Chas.
E. LInd. of Bellingham. at $10,644. W. D.
Wallace, Co. Aud.

^Drainage Conduit — Riverside, Cal.

—

Contract awarded to Ml.igenovlch & Gil-
lespie. 3920 Wisconsin St.. Los Angeles.
for constructing a concrete drainage con-
duit In portions of Falrmount Boule. and
Market St.. and reconstructing 12th St.
drainage conduit, at following hid: 980 ft.

open concrete ditch, $2.60: 2097 ft. 42-ln.
egg-shape sewer, $4.80: 2042 ft. 30-in.,
$2.40; 820 ft. 8-ft. concrete arch, $3.40; 467
ft. new culvert bottoms, $1.60: 332 ft. 34-
In. concrete pipe. $2.50: 743 ft. 24-in..
|1.M; 1185 ft. 20-in.. $L40; 590 ft. 16-ln..
$1.10: 172 ft. lO-m.. 70 cts.: manholes. $50
ea.: and catchbasins, ea. $20, etc.: total
$28,381. Other bidders: N. W. McComb,
^Mm Angeles. $28,482: Johnson-Shea Co.,
Riverside. $31,949.

-l^Jetty—New Westminster, 8, C,—Con-
tract for construction of second unit of
fovernment Jetty being built at mouth of
raser River, reported awarded to

Marsh. Button, Powers Contr. Co., New
Westminster, at $400,000.

ELECTRIC RAILWAYS

PROPOSED WORK.
Manchester, N. H.—Manchester Trac-

tion, Light & Power Co. contemplate
constructing substation on Brook St.,
Manchester, and an auxiliary steam
power plant at Kelley's Falls, also placing
feed wires underground. J. B. Smith,
Gen. Mgr.

Hsrtford, Conn.—Work will begin at
once on Merlden. New Britain & Hartford
Ry. between Merlden and Hartford.
Danl. J. Donovan. Merlden, Is interested.

Middletown, N. Y.—Walklll Transit Co.
Is considering plans to extend its line to
connect with Orange County Traction
Co.'s Line at Walden.

Lakawood, N. J.—Trenton, T^kewood &
Seacoast Ry. Co. is planning to build a
line from Lakewood to Point Pleasant.
O. Vanderbilt. Trenton, Is Interested.

Huntington, Ps.—Plans are being con-
sidered to build an electric or steam road
between Huntingdon and MoAlevys Fort.
H. C. Tussey, McAlevya Fort Is Interested..

Reading, Pa.—Reading Transit Co.
plans to spend $180,000 in Reading for
track renewal and paving, also $100,000
'or Improvements In I.ebanon and other
places.

*Flood Protsetlon^Roehestsr, N. V.—Following are unit prices of 5 lowest bids
raaosd by city May 19 for Genesee River flood protection, deepening river, from
Oentral Ave. dam to a point about 200 ft. south of Erie Canal Aqueduct: (a) Lathrop,
Sbca Ik Henwood Co.. Buffalo, $315,200 (awarded contract): (l>) R. T. F'ord Co.,
Roebcater, tS19,200: (c) M. H. Ripton. Rochester, $33e,«4a: (d) T. A. Gillespie Co ,

PIttsbanth, $342,120: (e) Thos. Holahan. Rochester, $345,000, (Edwin A. Fisher City
Consulting Engr.)

•'a) (b) (c) (d) (e)
lO.OM cu. yds. earth excav $2.20 $1.2o $1,00 $1.72 $2 00
9«,0M cu. yds. rock excav 2.20 l.»0 2.25 2.18 2 25
20.000 cu. yds. rock excav. under bridges

. and Erie (^nal Aqueduct and
in 20 ft. of piers 2.20 2.76 2.50 2.30 2 50

40.000 aq. ft. channeling .40 .50 .60 .43 .60
Z.OOO CO. yds. concrete facing of channel

and elsewhere 10.00 8.00 10 00 9.20 10.00
2,000 lbs. steel reinforcement .10 .10 .07 .06 .10
Cofferdam, ball and drain, for work com-

plete (lump sum) 15.00000 45 000.00 lO.OOO.OO 47,000.00 28.»P0.00

Brooklyn. N. Y.-Following are bids opened .May 28 by Public Service Comn., 154

^e7ber!^12T?^wi?.,Ve^l'ork/$?0,6^£(f^tlt,^^Jo^^^^

{?o"; IITa^k ^SU'rV"^o^t'^$r219f«^. ^r^oo^rin^a4l,VlirTKar^lfiU
Co., 216th St. and Bway.. $42,199. (Not yet awarded.)

Unit prices of (a), (b) and c: j^,
^^jj (^j

"r- 300 cu. yds. concrete f.-^ |fO«
»ii-»»

9 11 cu. yds. common brick masonry 1600 ^'.ou is.uu

9D 200 cu. yds. removal of old masonry 10.00 10.00 W.oo

10 1 cu. yd. hollow tile masonry. • • • • 1500 ^|00 ib.uu

llA 10 sq. yds. resurfacing concrete masonry t>o -iuu i-"u

18 43,000 duct ft. tunnel ducts ..•" „.-^^ ^({mi
19 15 tons riveted steel |°"» «?"0 |2-S2
20 5 tons steel beams and shapes » ou in.uu »u.uu

21 5 tons steel rods and bars 80.00 60.00 60.00

26 100 lbs. special wire forms ^" -J" ."ii

27B 1,075 lin. ft. hand rail .••
J" -Vi ^'V^

501 1,080 sq. ft. tile—3 X 6" (a) straight •« -o" •"
45 sq. ft. (c) 2%" radius.. 1.32 1.^^

116

504 4.065 sq. ft. tile—3 X 9" and 6 X 9" (a) straight .77 .80 .70

25 sq. ft. (c) 2V4" radius. ^-f \f 1-|«

509 30 lin. ft. tile bead (b) 2" radius. 44 l-^o .fto

512 4,300 sq. ft. special tile (a) white mosaic tile .45 .u .au

513 1,300 sq. ft. mosaic and tile bands i.^w |-»" •»"

514 50 sq. ft. name tablets.... ]-^ ^•»"
,J-""

520 1 lintel (X) resetting lintel /•.v-'--^ ^"•'"' ^^•"° *"•'''

521 700 sq. yds. plastering arch sur. (d) on brick and
hollow tile ^XX 1 Sj 70

680 sq. yds (e) on concrete. ,:•.••,;• ••',5

522 470 sq. yds. plastering flat sur. (d) on brick and
hollow tile •

"IX
}%% -iX

45 sq. yds. (e) on concrete. 70 l.d» .(o

523 3,425 sq. ft. cement work (a) wainscot or base 1^ .1^ -iz

175 lin. ft. (b) cove \% -{J
•"

1,450 sq. ft. (c) floor tinish..... • lb !» •'»

526 25 lin. ft. concrete stairs (a) self supporting 80 1.60 1.20

10 sq. ft. concrete landings (b) self supporting... .50 .65 .60

30 sq. ft. non-slip tread's (f)........ 100 .75 1.00

100 lin. ft. cement inside of stairs (h).. 12 .1^ .40

2,000 sq. ft. replacing non-shp treads (f) .70 .70 .»o

530 2 ticket booths (o) .TVPe "P/' each ••••••••;;: ^^O.OO 800.00 740.00

532 I doors^^dTType^reach! 73.00 81.00 85.00

3 doors (m) Type "M, ' each. 73.00 65.00 65.00

3 doors, toilet stalls, single (p) each aO.OO 53.00 45.00

1 resetting door (q) • •
l*-00 15.00 14.00

533 190 sq. ft. windows (a) double hung 2.85 ^.70 i.av

75 sq. ft. (g) hinged 2.80 2.70 3.00

534 6 additional hardware (b) door stops (each) 2.35 2.^5 J.50

2 (c) chains (each) 1-25 1.25 1.50

536 70 lin. ft. railings (g) pipe 1-65 ISO ^ou

32 lin ft (h) guard at street o.ao ^.4U .j.ou

Remove existing and install new railing (X) (lump sum).... 770.00 150.00 150.00

537 48 lin. ft. gates, posts, etc. (a) low slide gates.... 11.00 9.00 11.00

10 (h) add. floor boxes (each) 5.00 3.60 6.00

75 lin. ft. (1) 114-in. galv. w.-i. pipe. 1.10 .25 1.10

10 lin. ft. (m) 1-in. square steel tubing for ropes. 1.70 .60 1.50

10 lbs. (n) c.-i. fittings -50 .26 .60

8 (p) c.-i. gate posts (pair) 85.00 56.00 80.00

6 (g) add. high posts (each) 14.00 6.00 14.00

540 18 lin. ft. sign posts, frames, etc. (f) reflectors... 2.00 2.00 l.BO

25 sq. ft. (g) enam. sign plates 1.00 1.16 1.40

25 vert. in. (h) copper letters ^0 -J^
!"

100 sq. ft. (i) pol. plate w. glass .75 .90 i.uu

32 (j) old lamps on posts (each)..... 3.00 1.80 b.oo

543 45 lin. ft. steel ladders, etc. (a) tread 2.20 ^.^6 i.uu

30 sq. ft. (b) platforms. IW 2.25 i.W

36 ladders, track to platf. (g) (each) 6.00 11.50 10.00

544 40 lin. ft. oak hand rail (a) new hand rail 1.00 .60 1.00

300 lin. ft. (b) place old hand rail 50 .20 .«
546 200 sq. ft. platform edge (a) safety tread

, „nnn 7nnnn Qno'flO
547 rough plumbing (b) (lump sum). 1,320.00 700.00 900.00

548 1 plumbing fixtures (a) w. c. bowls (each) 60.00 .
65.00 bO.TO

3 (c) lavatories (each) aO.OO 47.00 45.00

2 (i) marine w. c. bowls (each) 110.00 125.00 110.00

550 10 sq. ft. soapstone part., etc. (h) pipe chamber
TiB^ri • '6 1-00 i.au

10 sq. ft.'
'(1) shelves T6 1.00 1.50

90 sq. ft. (J) stall part 85 1.00 1.50

552 70C lbs. steel angles, plates, etc 05 .0/ .lu

554 300 lin. ft. electric conduit (a) % in 30 .21 .30

150 lin. ft. (b) 1 in 40 .28 .40

125 lin. tt. (g) % In. flex, conduit.............. .30 .25 .60

40 (h) 2»4 in. g. w.-i. ferrules (each).. .50 .50 .60

556 30 c.-l. pull boxes (a) 6 X 6 X 6 in. (each) 5.50 1.50 3.00

.560 asbestos lumber box (1) (lump sum) 100.00 150.00 150.00

561 3,000 painting Iron, steel, etc. (d) letters and num-
her (each) -20 .15 .IZ

Existing steel, etc (e) (lump sum) 1.500.00 970.00 2.500,00

Greenwood, S. C.—Preliminary surveys
have been made and right of way secured
for 60-mile railway to be constructed be-
tween Greenwood and North AuKusta by
Savanna, Piedmont & Western R. R. Co.
S. H. McGhee, Greenwood, and J. Peyton
Clark. New York, N. Y., la interested.

(Jreenvllie, Tenn,—Plans are being con-
sidered by Carolina, Greenville & North-
em R. R. Co. to extend line from Kings-
port to Bristol 25 miles and from Newport
to Knoxville 40 miles. H. S. Reed, 205
Grant Bldg., Los Angeles, Cal., Pres.

Custaloga, O.—Plans are being con-
sidered to build an electric railway from
Custaloga to Big Prairie, \V>. miles. John
C. Lake, Big Prairie. Is int'r«>sted,

Murphysboro, III.—Plans are being made
by Murphysboro & Southern Illinois Ry.
Co. to begin at once construction of 8-

mile line between Murphysboro and (iar-
bondale. A. B. Minton, Murphysboro,
Fres.

St. Louis, Mo.—Plans are being made
by Southern Traction Co, to resume con-
struction of line across municipal bridge.
The company proposes to operate an elec-
tric railway through coal fields of Illinois
to Du Quoin.

Portland, Ore.—Portland, Eugene' &
Eastern Ry. Co. plans to spend $15,000 on
improvements to line.

Sulsun, Cal.—Negotiations are pending
between Northern Electric Ry. (Do, (W.
A. McGovern, Gen. Mgr., Sacramento)
and Oakland, Antiofh & Eastern Ry. Co,
for construction of branch line from Sul-
sun to main line of Oakland. Antloch &
Eastern Ry, at point directly opposite
.Sulsun. Length proposed line 7 miles.

PRICES AND LETTINGS.
•^Indicates award of contract.

Brooklyn, N. Y.—Contract awarded by
Pub. Service Comn. for construction of

Sect. 2 of Route 49. a part of the Culver
Rapid Transit Railroad in Brooklyn, to

Oscar Daniels Co., Woolworth Bldg., New
York, at $863,775. For unit prices see En-
gine.5ring Record of May 29.

Four lowest bids .opened May 28 oy
Public Service Comn., 154 Nassau St.,

New York for construction and station

finish of the 4th Ave. subway, Brooklyjv
a part of the Bway.-4th Ave. Rapid
Transit R.R. from center of Flatbush
Ave. extension to a point on 4th Ave.,
about 150 ft. south of 42d St. D. C. Ber-
ber, 1123 Bway.. New York, $40,389; Sta-
tion Constr. Co., 407 45th St., Brooklyn,
$40,690; Simon Russek, Inc.. 261 Bway.,
New York, $41,361; Marble Arch Co., 216th
St. and Bway., New York, $42,000.

RAILROADS

PROPOSED WORK,
Barbourvllle, Ky.—The Cumberland &

Manctiester R.R. Co, chartered to build
a line from Barbourvllle to Manchester,
a distance of 23 miles, and expects to let

contract about June 15. Total yardage
will not exceed 300,000 cu. yds,; trestle
timbers about 500 M ft,; will use corru-
gated pipe for culverts and wood box: no
concrete work or steel work; weight of
rails 70 lbs. and first class ties and
ballast. Address, M. E. S. Posey, Ch.
Engr., Barbourvllle.
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Cincinnati, O.—Directors of the Chesa-
peake & Ohio Ry. reported to have signed
a tracli agreement with the Norfolk &
Western Ry. covering 60 miles of track
between Waveriy and Columbus, O. The
connecting link will be 30 miles long,
running from a point just across the
Ohio River, from Portsmouth, O., to
Waveriy. The project includes con-
struction of a bridge across the river.

About $4,500,000 will be expended in con-
struction of new line, which includes
stations and terminals.

Portsmouth, O.—It is reported that the
Chesapeake & Ohio R.R. Co. will lay a
third track between Huntington and
Russell, and the Guyan Valley division
will be double tracked within the next
year.

Indianapolis, Ind.—Bonds In the sum
of $100,000 reported sold to be used for

track elevation work.

Slloam Springs, Mc—Surveys about to

be started for construction of railroad to

connect Siloam Springs with Pomona or

Olden on the Frisco railroad. It is planned
later to extend the line from Siloam
Springs to Bakersfleld and Gainesville. B.

J. Boyce, of Norton, Kan., is one of the

promoters.

BIDS DESIRED.

Philadelphia, Pa.—Until June 11 by A.

C. Shand, Ch. Engr., Pennsylvania R. R.,

Room 607 Broad St. Station, for Contract
No. 4, furnishing and delivering rail and
track appliances and Contract 5 special
girder rail layouts for South Philadelphia
Track Elevation.

Alaska—Reported desired until June 10

by the Alaskan Engineering Comn., L. C.

Smith BIdg., Seattle, Wash. (C. E. Dole,
Purchasing Agt.), for supplying 880 tons
steel rails, 3200 pairs angle irons, 13,000
bolts and 106,000 spikes, to be used in the
construction of the Government Railroad
in Alaska.

PRICES AND LETTINGS.
ielndicates award of contract.

^Lula, Ga.—Contract for constructing
and equipping Lula-Homer Railroad (D.
G. Zlegler, Ch. Engr., Lula) has been
awarded to Wm. J. Redmond, of Atlanta.

PUBLIC BUILDINGS AND
SCHOOLS

PROPOSED WORK.
Manchester, N. H.—Clerk Br. School

Com. writes it is proposed to erect a high
school, but nothing definite has yet been
done.

Boston, Mass.—Plans prepared by Wm.
Welles Bosworth, 527 5th Ave., New
York, for the Walker Memorial building
to be erected at Massachusetts Inst, of
Technology as a club house for the stu-
dents; cost about $100,000.

Chlcopee, Mass.—Plans being prepared
for a parochial school to be erected on
Front St. for St. Stanislaus R. C. Church;
cost $65,000.

Springfield, Mass.—Permit issued for
erecting the Third Natl. Bank, a 10-story
bank and office building, at Main St. and
Harrison Ave., which is to cost $500,000.
Hoggson Bros., 7 E. 44th St., New York,
Contractors: Starrett & Van Vleck,
Archts., Everett Bldg., New York.

Providence, R. I.—Plans being prepared
by John F. O'Malley, 75 Westminster St.,
for a brick school 100 x 150 ft., to be
erected for St. Anthony R. C. Church.
Rev. Geo. W. Brown. Rector.

Warren, R. I.—Plans being prepared by
B. S. D. Martin, 86 Weybosset St., Prov-
idence, for an 8-room brick school.

Brooklyn, N. Y.—Plans completed by
Edw. M. Adelsohn. 1776 Pitkin Ave., for
5-story fireproof brick and stone Browns-
ville and East New York Hospital, to be
erected at Rockaway Parkway and Ave.
A; cost $100,000.

Dannemora, N. Y.—Governor has signed
bill appropriating $75,000 for greeting
tuberculosis ward at prison here.

Syracuse, N. Y.—Plans approved by
Bd. Educ. for the Delaware School and
also for the gymnasium for the Blodgett
Vocational High School.

Atco, N. J.—Plans being prepared by
Clyde S. Adams, Philadelphia, Pa., for a
2-story and basement brick school. Ad-
dress Bd. Educ.

Paulsboro, N. J.—Plans being prepared
by Clyde S. Adams, Philadelphia, for a
2-8tory and basement stone school cost-
ing $35,000. Address Bd. Educ.

Morrlstown, N. J.—Plans completed by
Francis G. Ha.sselmann, 18 E. 42d St.New York, for the all Souls Hospital!
which is to cost $100,000.

Brldgewater, Pa.—Plans being prepared
for a 10-room school. Address Bd. Educ.

Harrlsburg, Pa.—^Plans prepared for the
10th Ward School have been approved by
City Planning Com.; cost $90,000.

Lancaster, Pa.—It is proposed to erect
a boys' high school, but nothing definite
will be done until the fall.

Natrona, Pa. — Harrison Township
School Bd. has selected W. G. Eckles, of
New Castle, to prepare plans for the
$45,000 school.

Wheeling, W. Va.—Plans desired until
June 14 by Frank Stanton, Clk. Bd. Educ,
for a 2-story fireproof school; cost, in-
cluding equipment, not to exceed $100,-
000; advertised in Engineering Record.

Chapel Hill, N. C—Citizens voted
$35,000 bonds to erect a graded school.

Columbia, S. C.—Plans being prepared
by E. S. Dreher, of Columbia, and J. M.
Hawley, of Blythewood, for 2 brick and
stone schools, for which $250,000 bonds
have been sold. O. D. Seay, Supt. Bd.
Educ.

Orangeburg, S. C. — Citizens voted
$30,000 bonds to erect a high school.

Huntville, Ala.—Plans completed by L.
M. Weathers, Memphis, Tenn., for a
$oO,000 high school.

Nashville, Tenn.—House of Representa-
tives has passed bill appropriating $50,000
for a tuberculosis hospital to be erected
in East Tennessee by the State.

Henderson, Ky.—City Council appro-
priated $25,000 for erecting City Hospital.

Agosta, O.—Citizens voted $28,000 bonds
for a new school.

Akron, O.—Plans for $165,000 armory
to be erected on S. Bway. have been
submitted to State Armory Bd. for ap-
proval.

Avondale (P. O. Cincinnati), O.—New
plans prepared by Jos. G. Steinkamp &
Bro., Cincinnati, for a gymnasium build-
ing for St. Xavier College, at Bloody
Run Boule., Avondale, to cost $100,000.

Camden, O.—Plans of E. R. Thompson,
of Youngstown, selected for the central-
ized school; cost $60,000.

Cincinnati, O.—The sum of $250,000 has
been given to Ohio Miami Medical Col-
lege of the Univ. of Cincinnati for erect-
ing a building.

Bd. Educ. approved plans of Garber &
Woodward. Andrews Bldg., for the Wal-
nut Hills-Hyde Park High School, to cost
$800,000.

Oberlln, O.—C. F. Doolittle, Secy. Ober-
lin College, writes all bids have been re-
jected for erecting art building, 1-story,
100 X 100 ft. Plans will be modified.

Shawnee, O.—Citizens voted $25,000
bond for erecting a school.

Brazil, Ind.—City Council considering
plans submitted for the new city hall;
cost $30,000.

Portland, Ind.—Frank Gillespie, Clk. Co.
Comrs., writes that contract will prob-
ably be let in Dec, or Jan. for the proposed
court house, for which plans are being
prepared by Hulsner & McLaughin, of
Lima, O. Cost, $250,000.

Detroit, Mich.—Permit issued for 4-
story brick and steel school building to
be erected by Univ. of Detroit at Jef-
ferson Ave. and St. Antoine St., at a
cost of $150,000.

Grand Rapids, Mich, — F. P. Allen,
Houseman Bid;;., has submitted plans for
the proposed brick county infirmary to
cost $25,000. Address Bd. Superv.

Montello, Wis.—Co. Bd. appropriated
$40,000 for erecting court house and
county office building.

Ames, la.—Among the buildings con-
templated at Iowa State Oollege are
dormitory for women, science building,
hospital and home economics cottage.

Attica, la.—Citizens voted $25,000 school
bonds.

Jefferson, la.—Citizens voted $150,000
bonds to erect a court house.

PIsgah, la.—Citizens voted $30,000 bonds
for new school.

Renwick, la.—Citizens voted $32,000 for
erecting school. Address School Bd.

Rock Rapids, la.—Plans prepared by
Jos. Schwartz, of Sioux Falls, for the
3-stoiy court house approved by Bd.
Superv.

Ulttle Falls, Minn.—Plans about com-
pleted by Alden & Harris, St. Paul, for
the 3-8tory, 42 x 100 ft. hospital which
Franciscan Sisters will erect; cost $50,000.

Minneapolis, Minn.—Citizens voted May
2:) to is.sue $42,000 bonds for erecting
Junior liigh school. E. L. Chapin, Clk.
Bd. Educ.

Atchison. Kan,—A gymnasium costing
$35,000 is to be erected at Midland Col-
lege.

St. Joseph, Mo.—Plans being prepared
by Trunk & Gordon. Donnell Court Bldg.,
for erection of a grade school, to cost
$80,000. A. J. Loving, Secy. Bd. Educ.

Wynne, Ark.—Citizens voted to erect a
high school.

Billings, Mont.—Tentative plans for an
addition to local hospital approved by
Sisters of Charity; cost $85,000.

Billings, Mont.—Bd. Trus. of St. Vin-
cent Hospital intends erecting an $85,000
addition.

Clinton, Okla.—Citizens voted $35,000
bonds to erect school.

Estes Park, Colo. — Citizens voted
$25,000 bonds to erect a school.

Spokane, Wash.—Reported Franciscan
Order of Nuns having plans prepared for
a monastery on Dakota St., to cost
$75,000.

Vancouver, Wash.—State Bd. Control,
Olympia, has selected D. Nichold, of Van-
couver, Wash., and Julius Zittel, of Spo-
kane, to prepare plans for the School for
the Blind to be erected at Vancouver;
cost $75,000.

Walla Walla, Wash.—Co. Comrs., ac-
cording to reports, rejected all bids
opened recently for erecting the court
house.

Portland, Ore.—School Bd. approved
plans and authorized bids received for
the Franklin High School to be erected
on E. 52d St. and Division St; cost
$100,000.

Los Angeles, Cal.—Plans of Hunt &
Burns for the intermediate school to be
erected on First St. and Vermont Ave.,
approved by Bd. Educ; also the plans
of Jos. De Remer for school at 5th and
San Pedro Sts.

Sacramento, Cal.—Governor has signed
a bill appropriating $30,000 for construct-
ing a woman's building at Agricultural
Park.

Stockton, Cal.—Governor has signed
bill appropriating $25,000 for an armory
in Stockton.

Dougleis, Ariz.—Plans being prepared by
Lescher & Kibbey, Phoenix, for 2 grade
schools, to cost $35,000 each.

Duncan, Ariz.—Plans being prepared by
Lescher & Kibbey, Phoenix, for 2-story
high school; cost $30,000.

Florence, Ariz.—Plans being prepared
by Lescher & Kibbey, Phoenix, for a
high school; cost $50,000.

BIDS DESIRED.

Westfield, Mass.—Until June 12 by
Trustees, Hospital for Consumptives, 3

Joy St., Boston, for erecting a school on
the grounds of the Westfield State Sana-
torium, Westfleld. E. C. & G. C. Gardner,
Archts., 33 Lyman St., Springfield.

Albany, N. Y.—Until June 7 by Isidore
Wachsman, Secy. Bd. Contract & Supply,
for erecting a police stable annex and
garage at Sheridan Ave. and North Hawk
St., including heating, plumbing, etc.

Until June 15 by Trus. Pub. Bldgs.
Capitol, Albany, for constructing green-
houses for the N. Y. State Executive
Mansion, Albany. Lewis F. Pilcher,
State Archt., Capitol, Albany.

Blackwells Island, N. Y.—Until June 9

by Dept. Pub. Charities, New York City
(John A. Kingsbury, Comr.), for altera-
tions and completion of central dome for
new operating suite City Hospital, Black-
wells Island (exclusive of plumbing,
heating and ventilating) ; also plumbing,
water supply and gas fitting, ventilation
and heating. Security $20,000 and $1,800,
respectively. Chas. B. Myers, Archt., 1
Union Sq. W., New York City.

Brooklyn, N. Y.—Until June 26 at
Bureau Yards and Docks, Navy Dept.,
Washington, D. C. (H. R. Stanford, Ch.),
for erecting 3 1-story brick buildings, 24 x
72 ft., with wings, for contagious diseases,
at the Naval Hospital Reservation, Navy
Yard, Brooklyn.

Osvwego, N. Y.—Until June 15 by Capt.
E. P. Bertholf, Comdt. U. S. Coast Guard.
Treas. Dept., Washington, D. C, for con-
structing a coast guard station and ac-
cessories and moving present building at
Oswego, advertised in Engineering Rec-
ord.

Collingswood, N. J.—Reported desired
until June 8 for erecting high school;
cost $40,000. Clyde S. Adams, Archt.,
Philadelphia, Pa.

Jersey City, N. J.—Reported bids soon
to be asked by Bd. Educ. for erecting
School No. 16 on Washington and Sussex
Sts.

I'ntil June 10 by City Comrs. for erect-
ing laboratory building on Summit Ave.

Falpchance, Pa.—Until June 10 by
School Bd. (Owen R. Brownfleld, Secy.)
at office of John H. Harman, Archt., 632
First Natl. Bank Bldg., Uniontown, for
erecting a 2-story brick high school.

Sugar Notch, Pa.—Until June 7 by Boro.
School Dist. (Jolin Tenner, Secv.) for fur-
nishing material and erecting a brick
school; al.so separately for heating, venti-
lating, plumbing, electrical work, etc.
Jas. A. Boyle, Archt., Bennett Bldg.,
Wilkesbarre.

Baltimore, Md.—UntU June 9 by Bd.
Awards (John Hubert, Acting Pres.) for

erecting School No. 101-111. at Caroline
and Jefferson Sts.

Charleston, W. Va.—Until June 29 by
Stale Bd. Control, Charleston (J. S. Lakin,
I'res.), to furnish material and complete
the following buildings (H. Rus Fame,
Archt., Charleston):
West Virginia University, Morgantown

—Addition to mechanical hall, 141 x 44 ft.;

one wing 67 x 44 ft. and a wing 55 x 43 ft.;

slow burning construction, 3 stories, brick
and terra cotta, slate and composition
roof; also building for School of Medicine
—75 x 55 ft., brick walls, 3 stories, wood
joist construction and composition roof.

Glenville, State Normal School, Glen-
ville—Dormitory building, 169 x 50 ft., 3

stories and basement, brick and stone,
slate roof, ordinary construction.
Marshall College, Huntington—Building

for Science Hall, 143 x 79 ft., brick and
terra cotta, 3 stories, first floor reinforced
concrete witlt composition top finish. 2d
and 3d floors Joist construction, composi-
tion roof.

Albany. Ga.—Reported bids desired by
Mayor for erecting the $40,000 high
school. J. J. Baldwin, of Anderson, S. C,
Archt.

Decatur, Ga.—Until June 10 by J.
Howell Green, Pres. Bd. Educ, at office
of Mayor, for erecting a graded school,
including heating. Edwards & Sayward,
Archts., 633 Candler Bldg., Atlanta.

Opellka, Ala.—Until July 14 by Jas. A.
Wetmore. Acting Superv. Archt., Wash-
ington, D. C, for constructing complete
(including mechanical equipment (except
elevator) lighting fixtures and approaches)
U. S. Post Office and Courthouse at
Opelika.

Bastrop, La.—Until June 8 by Parish
Bd. School Dirs., for erecting a 2-story
brick school. W. L. Stevens, Archt.,
London, Liverpool & Globe Bldg., New
Orleans.

Amory, Miss.—Until June 8 by H. L.
Tschudi, City Clk., for erecting a brick
high school. B. Price, Archt, Empire
Bldg., Birmingham, Ala.

Barberton, O.—Until June 14 by Bd.
Educ, Norton Township, Barberton (Roger
Miller, Clk., 220 2d St.), for erecting a
high school, including plumbing, heating
and electric wiring. Harpster & Bliss,

Archts., Akron.

Beverly, O.—Until June 23 by Bd.
Educ, Waterford Township (Jas. P.
Shoop, Clk.), for furnishing material and
erecting a school. Harry C. Meyer,
Archt., Zanesville.

Cleveland, O.—Reported desired until
about June 15 for erecting 4-story brick,
steel and concrete addition to St. Alexis
Hospital at Bway. and McBride Ave.
Cost $100,000. W. C. Jansen, Archt.,
O'Brien Bldg., Cleveland.
Until June 25 by Public Library Bd.

(Carl Lorenz, Secy.) for erecting a library
on Superior Ave. and 79th St., including
heating, plumbing, etc. Wm. Robt.
Powell, Archt., 1106 Hippodrome Bldg.

Freedom, O.—Until June 12 by M. E.
Parker, Clk. Bd. Educ, Freedom Town-
ship, Freedom, for furnishing material and
erecting a 6-room brick school. C. F.
Owsley, Archt., Mahoning Bank Bldg.,
Youngstown.

Ostrander, O.—Until June 7 by Boards
of Educ, Village of Ostrander and Scioto
Township (Odell Liggett, Clk., Ostrander),
for erecting high school and remodeling
present grade building. Chas. L, Inscho,
Archt., Brunson Bldg., Columbus.

Radnor, O.—Until June 26 by Bd. Educ.
(T. K. Jones, Clk.) to furnish material
and erect a centralized Township high
school. Wm. R. Powell, Archt., Hippo-
drome Bldg., Cleveland.

Toledo, O.—Until June 25 by Bd. Educ.
to furnish material and making altera-
tions and additions to Ironville School,
Millard and Tiffin Aves. Geo. L. McKes-
son, Dir. Schools.

Brownsburg, Ind.—Reported desired un-
til June 18 by Bd. School Trus. (Horatio
Brown, Trustee) for erecting a 2-story
and basement high school. Probable cost,
$30,000. G. W. Gordon, Archt., Park Ave.,
Indianapolis.

Columbus, Ind.—Reported desired until
June 8 by Bd. School Trus. for erecting a
reinforced concrete and brick vocational
school in rear of present Central High
School, including heating, plumbing, etc.
Marshall E. Van Arman, Archt., 624 State
Life Bldg., Indianapolis.

Chicago, III.—Until June 10 by John
McGillen. Clk. Sanitary Dist. of Chicago,
for erecting a concrete and brick building
to be known as Mohawk St. electriccU
substation.

Beardstown, III.—Until July 9 by Jas.A Wetmore, Acting Superv. Archt.,'
Washington. D. C, for construction,
complete (including mechanical equip-
ment, lighting fixtures and approaches)
tor V. S. Post Office, Beardstown.
Cornell, Wis.—Until June 12 by J. HHeck. Clk. School Bd., for erecting a

.^chool for .Toint Dist. No. 2. Village of
Cornell and town of Holcombe, Alban &
Lockhart. Archts., 347 Endicott Bldg. StPaul, Minn. '
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Arm*tr««fl. la.— Cnlll June 14 by Wm.
Stnan. Pnm. School B<L, for erccttns. in-
eliHnc bcatlas matt plumbins, > school.
Albui * Lodclian. .\rcht8.. Endlooti
BMr. SL P>ul. Minn.

Ow M«iiMa. la.—L'nUI Jub- t by Jaa. A.
WaUBOre, Acttac Suparv. Areht.. Waah-
iasta^ U. C, rar rajalring. rcinodcUnc.
ate D. B. Foat OOtoa and Courthouae
Das MolBaa.

MaaJawln. la^-Raportad dealrcd unUI
Jaw 7 br Chaa. BilUa. Archt.. t«S Omaha
HaU. Bank Bide. Omaha. Neb., tot
aractlnc a I-atory and baaement hlsh
adtooL A. D. Qllmore. Prcs. Bd. Bdue

Clay Cantar. Kan.

—

I'ntll June T by Bd.
Educ for fumtahinc material and erect -

HW McKlnley School, indudlnc ventlla-
tSoo. hcaUns and plnmblns. J. H. Pelt
* 0&. Archca.. Kanaaa City. Mo.

WhiWald. Kan.—Reported desired until

June T tor aractlnc a 4-story. 13 x 1T& ft.,

stone and ooacraU. auperatructure for St.

John's Oonase (A. K. Meyers. Prea.).
Wm. Marane. Archt.. Beacon Bld«..
Wichita.

Stratton, Nah.—Reported dealrcd until

June 11 by S. M. Trimmer. Secy. School
Bd.. for ercctlnc a 1-story and basement
brick achooL J. H. Christlanaon, Archt..

„ N. O.—Until June 11 (exten-
aioa e( data) by B. K. Crabtree. Clk. In-
dapaadaM Sehool Diet., for erecting a 2-

story and haaamant brick and reinforceo
eufrata acnool. Indudlnx complete me-
ehanieal equipment. Gilbert R. Horton.
ArchL, Cttlxens' National Bank Bldf.,
Ii

Waadwui th. N. D.—Reported desired
until June U by D. Garfield Wilson, Clk.

Strooc Sehool Dist. No. M. for erecUnx a
S-atory and baaement brick school, in-

-ir*'"t vestUatlns and heatlnx- Gilbert
R. BortoD. Archt.. ClUiens' Natl. Bank
Bide.. Jameatown.

Warrenahurg, Mo Until June 8 by N.
M. Br^y, Secy. Bd. RecenU. Misaouri
Slate Normal School. Warrensburg. for

nd rebulkllne trainlns
aamrately for beating,
electric wiring. Smith

Finance Bldg.
slomMos and efectrlc wiring. Smith.
R«a ALovltt. ArcbU.. Finan

City.

Ft. Morgan, CoM.

—

Reported deaired
until Jane 7 by Bd. Educ tor erecting
IH-story addition to school: coat PO.OOO.
Wm. Redding A Son. SOI Opera House
Bldg.. Oenrer.

••attle, Waah.

—

Reported bids desired
about Aug. 1 by Bebb A Gould, Archts..
Danny BMC-. tor erecting Home Econom-
ic* BtalMing at UnlT. of Washington:

«»MtC
Hyde Park, Cal.—Until June IS by L.

Wilbelm, Clk. Hyde Park School Dlst. for

«f«ctlng a group of connected grade school
haOdinga at 4(h A*e. and Ud St. Thos.
rnwkUn Power. Archt.. 4Z4 Higglns Bldg..

Loa Afloeiaa. Cal.—UnUI June 10 plans
win be received by Bd. Educ (Wm. A.
Sbeldoa. Smnr.) tor the following schools:
Addition to Till Are. school. « rooms and
aadltortvm; addition to Hobart Boule.
gckaaL 4 rooaa and auditorium: school on
Uneotai High Sehool aite, consisting of
aadltartain, moale hall and library: (-

rtxHo and auditorium achool on Barton
HUl School site: t-room achool and audi-
torium on Annandale School site.

Loa Anjslss , Cal.—Until Jane 10 by Bd.
Edoc. CWm. A. Sheldon. Secy.) tor erect-
ing Intermedlata achool on First St. and
Vermont Ave.

Madera. Cal.—Reported dealrad until

June It by Bd. Trna. Madera Onion High
School Diat. (O. W. Rabom, Clk.) for

erscdns a manual training and domestic
boOdlng.

•mi Frsnctaeo, Cal.—Until July 7 by
SoparrtsinK Archt.. Washington. D. C.
for MDPletion of the 2d story (Including
tBrrlh"'^^' equipment) of the U. S. Sub-
trcaanry at San Pranclaoo.

PRICES AND LETTINOS.
Itlmdteatta woard of contract.

CMcepaa, Maaa.

—

Following arc four
knrcst bida opened May 24 by School
com. for gsneral construction of addl-
Uoo to high achool: J. J. Page A Son,

SM740: A. D. McCormick, {M.Ctl:
Simiobbl Constr. Co., >S7,000: John J.

CNell A Co.. 157,740.
*Contracta for heating and plumbing

above addition have been awarded aa
foUows: Holyoke Supply Co., heating.

«S.»«5: plumbing. J. J. CSxUr, H.MO.

*Nahant, Maas.—Contract awarded by
Elmer Smith Bailey. ArchL, M ConjhlU
St.. Boston, to a P. Cooper f Co.. Pad-
dock Bldg.. Boaton. to erect J. T. WUaon
Junior High School on Nahant Rd.

'i^BufTslo, N. Y.—Contract awarded to

Moeier A Summers, 1206 Seneca St.. for

erecting steel and brick parochial iKbool

on Tilt St. for Holy ruaVa Rj C.

Church: structural steel to Bulfato Struc-

tural Steel Co. .„. „ -Di ..
Contract awarded to Wm. P. Pelton.

4« Glenwood Ave., for additions and al-

teraUons to the Bway. Market, at

fM.4SI. Structural steel sublet to Bui-
lalo Structural Steel Co. Howard Beck,

City Archt.. Municipal Bldg.

Central Isllp, L. I., N. Y.—Following
are lowest bios opened May 26 bv State
Hospital Comii,. Albany (E. S. Elwood,
Secy.), lor erecting addition to laundry,
etc., at Central IsUp State Hospital, Cen-
tral IsUp: l.ewls F. Pilcher. Stale Archt.,

Albany:
.\ddltlon to store house for refrigerating

and Ice making plant: Construction work.
Wm. H. Egan. H7 E. 125lh St.. .New York.
tIS.SOO: refrigerating equipment, American
Carbonic Machinery Co., Chicago, I.I.,

$15.7ts: plumbing and drainage. VV. B.
Armstrong Co.. Albany. »l,5!i8; electric

work. Mack ft Mack. Jamaica. $1,729.

Extension to laundry. Central IsUp State
Hospital

—

Lowest bidders: construction
work: Carbone Co., New York, »17,8U0;

heating work, W. B. Armstrong, Albany.
11,480: plumbing and drainage. John J.

Kenney Co., New York, |1,626.

AClayvllle, N. Y.—Contracts for erect-

ing school have been awarded as fol-

lows: Carpenter and mason work, to

Walsh Bros., ClajTille,; heating, to P.

W. Schneider, Inc., L'tica; plumbing, to
Klein & Hoeller, Utlca: electrical work,
lo Langdon & Hughes, Utica. J. B.
Polly, Clk. Bd. Educ.

*Yonkers, N. Y.—Contract for erecting
Halated School awarded to Geo. T. Kelly,
Yonkers, at about |40.00U.

Paterson, N. J.—Contract awarded as
follows: May 24, by Bd. Educ. (J. F.
Dunphey, Secy.) for erecting addition to

School No. 21. Masonry to Jacob H.
Steele & Son, at t66,9S9: concrete work,
Jos. Sharpe Constr. Co., 15,480: Iron
work, Jas. RadclilTe & Sons, $8,000: car-
penter work, P. S. Van Kirk Co., J21,405:
plumbing and rooflng, Frank A. McBride
Co.. tll.92': also heating, at »16,744.

Bidders of Paterson. Wm. T. Fanning,
Colt Bldg., Archt.

-A-Irwln, Pa.—Contract for erecting Ir-

wln-North Huntingdon Township High
school awarded to J. E. Myers, of Penns
Station. Pa.; cost |100,000.

^Lebanon, Pa.—Contract for erecting
1 and 2-story brick and stone armory
awarded by State Armory Bd.. Harris-
burg, to F. Roe Searing, Philadelphia;
cost about $30,000. McCormick & French,
Archts., Wllkes-Barre.

Mahoning, Pa.^<:ontract for erecting
brick school awarded to W. L. Walsh, of
Templeton.

ATarentum, Pa.—Contracts for erecting
First Ward school awarded as follows:
General contract to Rose & Fisher, at
(81,939: plumbing. Moss & Blakely. $5,498;
heating and ventilating, Jos. A. Langdon
ft Sons, $10,581. Bidders of Pittsburgh.

Wllkes.Barre, Pa.—Contract awarded
by Plains Township .School Bd. to Wilson
J. Smith, of Wllkes-Barre, for erecting
Moflit St. School, at $60,370: heating and
ventilating to Wyoming Eng. Constr. Co.,
.N. Main St., at $9,753; plumbing G. T.
Farrell. of Plains, at $5,684.

Stanton. Va.—Contract for erecting
the barracks at the Augusta Military
Academy awarded to Harwood ft Moss,
of Newport News, at $56,500.

Fairmont, W. Va.—Contract tor erect-
ing S-story brick, stone, steel and terra
cotta building at State Normal School
awarded to J. L. Crouse, Greensborough,
N. C. Paul A. Davis, 3d, Philadelphia,
Pa., Archt.

Williamson, W. Va.—Contract for
erecting city hall awarded to Martin ft

Justice, of Williamson, at $23,600.

Clarksvllle, O.—Contract for erecting
8-room brick school has been awarded to
Taylor ft Linn, of Zanesville. Heating
contract will be let later. Robertson &
Fahnestock, ArchU., Qerke Bldg., Cin-
cinnati.

Columbus, O.—Contract for erecting
3-story addition to dormitory at Grant
Hospital awarded to C. F. Hansberger
at about $25,000.

Hasklns, O.—Contract for erecting
high school has been awarded to C. A.
Watts, at $28,344 (bids opened May 21).

Lancsster, O.—Contracts awarded for
erecting city hospital (bids opened May
17) as follows: General construction, Asa
F. Morelock, Marysvllle, $32,989; heating
and plumbing, Wm. Qessling, Lancaster;
elevator and pleclrlcal work to be let
Ut.-r. Wilbur F. Mills. Archt., Columbus.

North Klngsvllle, O.—Contract award-
ed tor erecting grade and high school at
-N'orth Klngsvllle to John Johnson & Son,
at atjout $25.(J00 (bids opened May 17).
(-.. V. Martin, Archt., Ashtabula.

Seaman, O.—Contract awarded by Bd.
Educ. to erect an 8-room school to Chas.
E. Haas, of Seaman (bids opened May
27).

Wooster, O.—Contract for erecting 4-
story brick addition to Kinney ft
Knestrl'k Hospital awarded to John
llilder, of Madlsonburg.

Zanesville, O.—Contract awarded to
Dunzwelter Bros., Zanesville, for erecting

3-stoiy Bethesda Hospital, a' ^**^'*8J-
Other bidder for 3-story building L.

Mast $48,760. Plumbing and heating

awarded to Bartholomew Bros., at

$11,247.

Ft. Wayne, Ind.—Contract awarded
to Indiana Eng. Co. for erecting the

brotliers' school, which is to cost about
$10 000. Chas. R. Weatherhogg, Archt.,

Hamilton -Natl. Bank Bldg.

Winchester, Ind.—Contract for erect-

ing ward school awarded to Shiel Chapin
Constr. Co., of Indianapolis, at $31,000.

Detroit, Mich.—Contract awarded for

structural steel work for superstructure
for main library building (bids opened
May 13) to American Bridge Co., Beecher
St., at $65,750. Next 3 lowest bids: Jones

ft Laughlin, Penobscot Bldg., $71,960;

Klter-Conley, Pittsburgh, $72,075; Lewis-
Hall Iron Wks.. Ferry Ave., $76,948.

Pekln, 111.—Contract for erecting higli

school awarded by School Bd. to E. r.

Lampltt, of Pekln, at $70,210, and for

heating and plumbing to Ruhaak &
Lackman Co., of Fekin, at $17,358.

Mllltown, Wis.—Contracts awarded to

erect a high and grade school as follows:

General construction to McManis & Tar-
noski, St. Paul, Minn.; plumbing, heating

and electric work to Clifton Co., Owa-
tonna, Minn. Alban & Lockhart, Archts.,

Bndicott Bldg., St. Paul.

Ames, la.—Contract for erecting <:ity

hall and tire station awarded to J. E.

Tnsant cSt Co., of Des Moines, at $41,519.

Bonaparte, la.—Contract awarded by
independent School Dist. for erectmg high
and grade school from plans of Under-
bill & Dean, Bryant Bldg., Kansas City,

Mo., as follows General construction to

Western Constr. Co., Iowa City; heating
and plumbing to W. G. & A. V. Biackford,
Bonaparte.

Vinton, la.—Contract has been- award-
ed for erecting county home to F. W.
Chapman, of Waterloo, at $28,000 (bids
opened May 27). H. E. Gilchrist, Co.
Aud.

Hayfield, Minn. — Contract awarded
May 25 for erecting high school to G.
Schwartz & Co., Rochester, at $42,750.

C!. Howard Parsons, Archt., Phoenix Bldg.,
Minneapolis. Geo. P. Hagen, Secy. Bd.
Educ.

Minneapolis, Minn.—Johnson Constr.
Co., 624 Plymouth Bldg., has contract
for erecting following buildings: Addi-
tion to Margaret Fuiler School, Harriet
Ave. and 48th St., cost $60,000, and 1 and
2-story additions, 25 x 143 ft. and 36 x
105 ft., to John A. Johnson School, 38th
Ave S. and 31st St., to cost $40,000 re-
spectively.

Sherman, Tex.—Contract awarded to
L. M. Miller Constr. Co. of McKinney
for erecting the administration building
for Carr Burdette-Carlton College at
about $50,000.

Oregon.—Contract awarded by Superv.
Archt., Washington, D. C, to .lohn W.
HiUstrom, of Marshfleld, Ore., for erect-
ing lifesaving station at Coos Bay, Ore.,
at $29,500.

Ellensburg, Wash.—Contract for erect-
ing city power plant building has been
awarded to W. A. Kraner & Co., Port-
land, Ore., at $60,000 (bids opened May
14).

Pendleton, Ore.—Contract for erect-
ing addition to Eastern Hospital for In-
sane awarded to Olson & Johnson, Inc.,
Montana Bldg., Missoula, Mont., at
$77,680, or if tile flooring, $83,125. W. C.
Knight, Archt., Salem.

Los Angeles, Cal.—Contract awarded
by Bd. Educ. to Irvine & Dow, for erect-
ing the addition to the school on 66th and
San Pedro Sts., at $35,000.

Redondo Beach, Cal.—Contracts for
erecting Union High School awarded as
follows; General contract to Los An-
geles Planing Mill Co., at $102,760; plumb-
ing, J. T. Newell, Los Angeles, at $5,500;
heating and ventilating, E. O. Nay, of
Pasadena, at $10,140.

Woodland, Cal.—Contract awarded to
W. H. Curson and B. Keehn, Woodland,
for erecting a school, at $23,963.
School Trus. are 'onsid^rlng the two

lowest bids for erecting ^ large school,
those of Robt. Trost and H. A. Klyce
of San Francisco, at about $70,000 each.

Park City, Utah,—Contract for erect-
ing U. S. Post Office awarded to Campbell
Bldg. Co., of Salt Lake CItv, at $22,450

PRIVATE BUILDINGS

PROPOSED WORK.
Worcester, Mass.—Worcester Electric

Light Co. intends erecting an- addition to
the Webster St. and Chase Court plants
to cost, including machinery, $210,000.
Henry Kent, 141 Bway,, New York, is to
be supervising engr.

Worcester, Mass,—Worcester Wet
Wash Co. will erect on Mason St. a

brick and steel laundry 50x100 ft. with
separate boiler house.
Plans prepared by E. A. Simpson, Bos-

ton., for an 8-story brick, 100 x 140 ft.,

industrial building which H. H. Bigelow
estate intends ererting on Mechanics St.

Providence, R. I.—The Terminal Ware-
house (jo. intends erecting a brick
100x100 ft. 5-story warehouse.

BInghamton, N, Y,—Reported Scranton
& Binghamton Traction Ky. (Richd. W.
Day, Gen. Mgr., Scranton, Pa.) Intends
erecting in this city a terminal passenger
and freiglit station costing $50,000.

Buffalo, N. Y.—Erie County Society for
the Prevention of Cruelty to Animals re-
ported to be considering the erection of
an office and hospital for animals.

Elmhurst, L. I., N. Y.—St. Bartholo-
mew's R. C. Church has secured a site
adjoining the church on which it is pro-
posed erecting a parochial school con-
taining 12 to 16 rooms and a large audi-
torium.

New York, N. Y.—Plans filed for the
following buildings: Two 5-story brick
tenements at 533 W. 150th St. for 533 W.
150th St. Construction Co., total cost
$100,000, Geo. Fred. Pelham, Archt., 30
E. 42d St.; 12-story fireproof apartment
house at 89th St. and West End Ave. for
601 West End Ave., Inc., cost $260,000,
Emery Roth, Archt., 405 Lexington Ave.;
5-story brick tenement at Hub Terrace
and Heath Ave. for Clent Constr. Co..
cost $60,000, John P. Boyland, Archt.,
2526 Webster Ave.; 9-story fireproof store
and loft building at 6th Ave. and 46th
St. for C. M. R. Realty Co., cost $110,-
000, Lorenz P. J. Welher, Archt., 271 W.
125th St.; 5-story fireproof settlement
house at 507 E. 69th St. for Lenox Hill
Settlement Assoc, Inc., cost $50,000,
Fred. P. Kelley, Archt., 437 5th Ave.; 5-

story brick tenement at Featherbed Lane
and Aqueduct Ave. for HlUcrest Bldg.
Co., cost $85,000, Moore & Landsiedel,
Archts., 3d Ave. and 148th St.; 5-story
brick tenement at 180th St. and Mohegan
Ave. for Avenue St. John and Fox St.
Corporation, cost $65,000, Chas. B. Meyers.
1 Union Sq. W. ; 5-story brick tenement
at lS4th St. and Grand Concourse for
Concourse Constr. Corporation, cost $50,-
000, Moore & Landsiedel, Archts., 3d
Ave. and 148th St.; 5-story brick tene-
ment at Mohegan Ave. and 179th St. for
Benny Savio, cost $60,000; Moore &
Landsiedel, Archts., 3d Ave. and 148th
St.; 5-story brick tenement at Bainbrldge
Ave. and 199th St. for Danl. Houlihan,
cost $50,000, Tremont Architectural Co.,
Archts., 401 Tremont Ave.; 6-story brick
store and tenement at Washington Ave.
and 169th St. for Roseff Realty Co., cost
$60,000, Gronenberg & Leuchtag, Archts..
303 5th Ave.; two 5-story brick tenements
at Bryant Ave. and Home St. for Vyse
Bldg. Co., cost $104,000, G. Harry T.
Howell, Archt., 3d Ave. and 149th St.; 5-

story brick tenement at Prospect Ave.
and Ftemont PI. for Trojan Bldg. Co.,
cost $50,000, Moore & Landsiedel, Archts..
3d Ave. and 148th St.

Rochester, N. Y.—Plans for proposed
(ihamber of Commerce Bldg. to be
erected on St. Paul and Mortimer Sts..

2-story, steel, stone and terra cotta. are
being prepared by Claude Bragdon.
Cutler Bldg., and Foster & Gado, Sibley
Bldg.; cost $500,000.

Utlca, N. Y.—A 3-story and basement
laundry building 40x140 ft. is to be
erected by J. Leahy, 411 John St.; cost

$40,000. C. Kiehm, Archt., Garden Blk.

White Plains, N, Y.—The Wykagyl
Country Club plans extensive improve-
ments. Probable cost, $50,000.

Philadelphia, Pa.—Wm. Linker, Heed
Bldg., has secured site at 831 Cherry St.

on which he intends erecting an 8-story
concrete commercial and loft building
costing $100,000.
Plans completed by F. N. Greisler,

Philadelphia, and contract about to be
let for erecting a 3-story stone and brick
alterations and additions to hotel at 47

N. 17th St.
. „ , „

Plans for 5-story. 36 x 100 ft., office

building at 111 N. Broad St. for Phila-

delphia Life Insurance Co. are to be
prepared by A. B. Lacy.
Plans being prepared by Sauer & Hahn.

1112 Chestnut St., for a 6-story brick and
reinforced concrete, 65 x 186 ft., loft

building to be erected at 315 Arch St.

for Chas. .Schmidt; cost $80,000.

Pottsville, Pa.—Plans being prepared
by Francis X. Rellly, Pottsville. for 3-

story brick and terra cottJi store build-
ing to be erected for Miehle & Co., Inc.

Somerset, Pa.—Plans prepared for a
brick passenger station to be erected by
the Baltimore & Ohio R. R. M. A. Long.
Asst. to Ch. Engr., Baltimore, Md.. may
be able to give further information.

Huntington, W. Va.—Plans being pre-
pared by C. D. Vooley Co., Century Bldg.,
Pittsburgh, Pa., for a 3-story brick and
concrete, 125 x 160 ft^ creamery and of-

fice building for the Wilson Creamery Co.

Johnson City, Tenn.—The Elks prooose
erecting a lodge building costing $30,000.

Memphis, Tenn.—Plans of Mahan ft

Broadwell, Memphis, selected for the
Pythian Home, to be 3-story and cost
$50,000.
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Lexington, Ky.—Permit issued to John
T. Kincaid for a Masonic Temple to be
erected on N. Bway. at a cost of

»25,000.

Cincinnati, O.—See "Railroads."

Cincinnati, O.—Trus. of Rockdale Tem-
ple have commissioned A. Lincoln Fech-
heimer, Lyric Theater Bldg., to prepare
plahs for an auditorium annex to cost

J40.000.

Cleveland, O.—Preliminary plans pre-
pared for the club and business building
which the Bohemian Catholic National
Home Assoc, contemplates erecting at

Bway. and Mumlord Ave. Cost, JIOO.OOO.

Columbus, O.—Preliminary plans being
prepared for a 300-room hotel which
Hotel Star Co. will erect on E. Chest-
nut St.

Ft. Wayne, Ind.—Al Riegel will erect

a 2-8tory terra cotta and marble build-
ing on Jefferson St. costing $100,000.

Newburg, O.—Plans prepared by Wm.
J. Carter, 1423 Illuminating Bldg., Cleve-
land, for the Newburg Masonic Temple,
which is to be fireproof and Bedford
limestone.

Muncle, ind.—Jewish citizens are re-

ported to be considering the erection of a
temple costing $25,000. Plans are being
prepared. A. Feinburg may be able to

give further information.

South Bend, Ind.—Joseph Werwinski. of
South Bend, intends erecting at Lafayette
and Navarre Sts. a 3-story apartment
house; cost $30,000.

Beardstown, Hi. — First Methodist
Church intends erecting $40,000 edifice.

Chicago, Hi.—International Tailoring
Co., 212 S. Market St., intends erecting
at Jackson Boule. and Peoria St. a 10-

story fireproof building.
Reported erection of a $1,000,000 addi-

tion to the Chicago Beach Hotel is con-
templated. Richd. M. Gray, Mgr.
Plans being prepared by Marshall &

Fox, 38 S. Dearborn St., for a 10-story
hotel to be erected at Balmoral Ave. and
Sheridan Road at a cost of $1,000,000.
John J. Corbett and John S. Connery,
real estate dealers, are interested.
Louis M. Cohen, 1250 S. Lawndale Ave.,

will erect at Perry St. and Sheridan Ter-
race an apartment house costing $80,000.
Reported a 2 and 3-story warehouse is

to be erected at Ashland Ave. and 36th
St. for the Union Bag & Paper Co.

Gaiesburg, lii.—Reported bids desired
by H. A. Craig and Wm. J. Olson for
erecting granite and white stone theater
costing $75,000.

Milwaukee, Wis.—Plans about com-
pleted by Robt. Messner & Son, Majestic
Bldg., for a brick fireproof 3-story club
house and business building to be
erected on 3d and Center Sts. by the
Moritz Arndt and Aurora Fraternal
Assoc. Cost $35,000.
Plans filed for $60,000 addition to

Knights of Columbus building at 15th St.
and Grand Ave.
Plans completed by Geo. Zagel for a 3-

story solid brick, 64 x 120 ft., apartment
house which Chas. Litrow will erect at
38th and Vliet Sts.; cost $50,000.
Plans being prepared by W. T. Neu-

mann for a 3 -story solid brick apartment
house to be erected on Cass St. by Geo.
Adams.

Sioux City, la. — Trinity Lutheran
Church intends erecting an edifice and
parsonage costing $80,000. Rev. David R.
Huber. Pastor. Address Bldg. Com.

Waterloo, la.—A. Zook, of the firm of
Zook & Bentz, 512 Lafayette St., contem-
plates erecting a 6-story apartment house
at E. 5th and Walnut Sts.

Minneapolis, Minn.—A bank and ofllce
building costing $300,000 is to be erected
at 2cl Ave. and 6th St.. ground floor to
be occupied by Metropolitan Natl. Bank.
Hooper & Kidder, 538 McKnight St., may
be able to give further information.

St. Paul, Minn.—See "Railroads."

Grand Forks, N, D.—E. Winslow, of
Grand Forks, preparing plans for T. M.
C. A. building.

Poplar, Mont.—Reported Overland Hotel
and Fort Peck State Bank recently de-
stroyed by fire are to be rebuilt.

St. Louis, Mo.—St. Louis Amusement
Co. (Geo. E. Lawler, Secy.) intends
erecting on 6th and Pine Sts. a fireproof
picture theatre building costing $40,000.
Plans completed by T. P. Barnett. Cen-

tral Natl. Bank Bldg., for the Adolphus
Busch mausoleum to be erected In Belle-
fontaine Cemetery; cost $500,000.

Galveston, Tex.—Plans being prepared
for a 5-story hotel which .Steve .Sgitco-
vlch intends erecting on 25th and
Mechanic Sts. at a cost of $70,000.

Spokane, Wash.—Reported steps are
being taken to rebuild the wholesale
building of the Powell-Sanders Co. re-
cently destroyed by fire.

Portland, Ore.—Plans completed by
Lawrence & Holford, Chamber of Com-
merce Bldg., for a $65,000 mausoleum
which the Portland Mausoleum Co. will
erect on E. 14th St. and Bybee Ave.

Oakland, Cal.—Reported Southern
Pacific Co. contemplates erecting at 13.
14, Franklin and Webster Sts., a iO-story
building and track improvements costing
$1,250,000.

BIDS DESIRED.
Syracuse, N. Y.—Reported bids about

to be asked for erecting the Masonic Tem-
ple; cost $160,000. Gaggin & Gaggin.
Syracuse, Archts.

Jersey City, N. J.—Reported Bldg. Com.
of Lodge of Elks (Patk. T. Powers, Pres.)
will soon ask bids for erecting a club
house at 2853 Hudson Boule.; cost
$100,000.

Pittsburgh, Pa.—Reported desired until
June 10 by F. J. Osterling, Archt., 316 4th
Ave., for erecting the Frick Arcade Build-
ing.

Manhattan, Kan.—Until June 7 (read-
vertisement) by E. H. Davies, Manhattan,
for furnishing material and erecting
Presbyterian Church, either stone or
brick, at 8th and Leavenworth Sts. H. B.
Winter, Archt., Manhattan.

Redfield, S. D.—Until June 14 by the
Merchants' Bank of Redfield for erecting
a bank building. F. H. Ellerbe, Archt.,
Endicott Bldg., St. Paul, Minn.

Kansas City, Mo.—Reported desired un-
til June 7 for erecting a 9-story, 120 x 180
ft., reinforced concrete warehouse and
factory for the Ridenour-Baker Grocery
Co. McKechnie & Trask, Archts. La-
throp Bldg.

Seattle, Wash.—Reported desired by J.
A. Creutzer, Archt., New York Blk. for
erecting 3-story and basement brick
apartment house at Summit Ave. and
-Marion St. for T. B. Adams; cost $50,000.

PRICES AND LETTINGS.
iflndicates award of contract.

-^New Bedford, Mass. — Contract
awarded to J. W. Bishop Co., of Worces-
ter, for erecting the addition to the
building of the New Bedford Dry Goods
Co., at $25,000.

•Auburn, N. Y.—Contract for erecting
storehouses for plant of Coleman Rope
Co. awarded to John W. Ferguson & Co.,
Paterson, N. J., at about $35,000.

•Yonkers, N. Y.—Contract awarded to
Wells Bros., 366 5th Ave., New York, for
erecting 3-story concrete and brick office
building for the Hodgman Rubber Co.,
on Scarsdale Ave. W. L. Stoddart,
Archt., 9 E. 39th St., New York.

•Coraopolis, Pa.—Contract for erecting
United Presbyterian Church on State
Ave. and Bway. awarded to Hobaugh &
Welmer, of Butler, at $51,970.

•Pittsburgh, Pa.—Contract for erect-
ing residence for Mrs. Thos. MacConnell,
Jr., on Warwick Terrace, Morewood
Heights, awarded to Chas. S. Smith, 5501
Centre St., at about $50,000. Vrydaugh
& Wolfe, Archts., Pittsburgh.

•Savannah, Ga.—Contract awarded to
R. W. Wimbish, of Savannah, for erecting
6 brick apartment houses for F. M. Oliver
at Bull and 36th Sts. H. Wallin, Archt.,
Savannah.

Springfield, O. — Following are four
lowest bids opened May 15 by Bldg. Com.
tor erecting Masonic Temple: A. M.
Frye, $42,448; Martin Bros., Hamilton,
and A. M. Frye bid the same at
$43,786; CuUen & Vaughn, Hamilton,
$43,801,

•Urbana, O,—Contract awarded by Ma-
sonic Temple Assoc, to A. M. Fry, of
Piqua, at $44,000, to erect a 2-story and
basement building 57 x 100 ft. F. G.
Mueller, Archt., Rentschler Bldg., Hamil-
ton.

•Urbana, O. — Contract for erecting
2-story brick and stone Masonic Temple
awarded to A. M. Fry, of Piqua, at
$44,000.

•Sioux City, la.—Contract for erect-
ing 4-story concrete fireproof building at
Virginia St. and Illinois Central track
for C. T. Hopper Furniture Co. awarded
to B. E. Short, at about $50,000.

•Devils Lake, N. D.—Contract for erect-
ing lodge building for Devils Lake Lodge
of Elks No. 1216 awarded to Johnson
Constr. Co., Fargo, at $27,997.

Bozeman, Mont.—Contract awarded to
H. J. Hammill & Co., Bozeman, for erect-
ing 3-story brick and granite $50,000
parochial school and parish house for
Holy Rosary Church.

•Argenta, Ark.—Contract awarded to
J. H. Leveck, Little Rock, for rebuilding
the Topf & Wright Bldg., at 200 E.
Washington Ave., at about $35,000.

•Galveston, Tex.—Contract awarded by
Galveston Wliarf Co. to Stone & Webster
Eng, Co.. New York and Boston, Mass.,
for erecting a 2-story reinforced con-
crete warehouse, 1300 ft. long and 250 ft.

wide; cost approximately $450,000.

•Port Arthur, Tex.—Contract awarded
to Warren McDaniel, at $23,000 for erect-
ing First Methodist Church on Lake Shore
Drive and Stiiwell Boulevard.

•Eilensburg, Wash.—Contract award-
ed for erecting a dormitory at Ellens-
burg State Normal School, to Fulton &
Carlson, Eilensburg, at $20,43S (bids
opened May 24).

NEW INDUSTRIAL PLANTS

PROPOSED WORK.
Lawrence, Mass.—Victor Typewriting

Company, 812 Greenwich St., New York,
intends erecting a 4-story plant here cost-
ing $400,000 and machinery $900,000 addi-
lional.

Lawrence, Mass.—Victor Typewriter
Co., 812 Greenwich St., New York, N. Y.,
will erect a 4-story 70 x 750 ft. plant on
Beacon St., U shaped.

Lowell, Mass.—The U. S. Cartridge Co.
intends erecting an addition 50 x 350 ft. to
the plant on Laurence St.; cost $60,000.

Derby, Conn.—Plans about completed
by Trost & Chamberlain, State Bldg.,
Worcester, Mass., for factory to be
erected at Derby Line, Conn., for Union
Twist Drill Co.

New London, Conn.—Thames Dyeing &
Bleaching Co. will erect 2 brick build-
ings at Niantic, each 80x150 ft.

Waterbury, Conn.—Plans prepared lay
Jencks & Ballon, Providence, R. I., for a
1 and 2-story brick and steel machine
ihop 100 X 200 ft.

Brooklyn, N. Y.—Plans filed for 7-8torv
brick factory and restaurant to be erected
at Bond and Fulton Sts. by Jason S.
Bailey, Thomasville, Ga.. cost $225,000,
Parfitt Bros., Archts., 26 Court St.; and a
10-story brick factory building at Jay and
Front Sts. for Grand Union Tea Co., 68
Jay St., cost $100,000; Wm. Higginson,
Archt., 21 Park Row.

Buffalo, N, Y.—Plans prepared for 5-
story reinforced concrete 60x80 ft. addi-
tion to plans of A. Nawak & Sons, at
Bway. and N. Y. Central R. R. Belt Line.

Schenectady, N. Y—A 1-story 60x320
ft. machine shop is to be erected at the
plant of the General Electric Co.; cost
approximately $160,000.

Mercer, Pa.—Reznor Mfg. Co. intends
erecting a factory, 240 x 60 ft., near their
warehouse; cost, $60,000.

Charleston, S, C—A machine shop, it
IS reported, is to be erected here by the
Atlantic Coast Lumber Corporation.

Piedmont, Ala,—Reported Coosa Mfg.
Co. will erect an annex, 118 x 105 ft., 10
to 15 cottages and install about 10,000
spindles; cost, $100,000.

New Orleans, La.—Dock Bd. has sold
$1,250,000 bonds. This money is to be
used by Bd. Port Conrs. in erecting ad-
ditional grain elevator facilities at this
port.

Barberton, O.—Plans prepared for a
fireproof $300,000 factory which Portage
Rubber Co. will erect here.

Cincinnati, O.—Permit issued for
$25,000 stone and concrete addition to be
erected at plant of Standard Marble
Wks., Front and Mill Sts.

St. Bernard, O.—Plans completed by
Harry Hake, Cincinnati, for a factory to
be erected by the Stacy Bros. Constr.
Co., to be 100x100 ft. with power plant.

Ligonier, Ind.—Reported plant of Banta
Binder Co., for manufacture of refrigera-
tors, incubators, etc., recently destroyed
by fire Is to be rebuilt.

Jackson, Mich,—An addition costing
$25,000 is to be erected at the plant of the
Jackson Gushing Spring Co.

Milwaukee, Wis.—Plans prepared by
Toitz Eng. Co., St. Paul, Minn., for grain
elevator having capacity of 2,600,000 bu.
which North Western Ry. (W. H. Finley,
Ch. Engr., Chicago, 111.) intends erecting
here at a cost of $500,000

Agnew, Cal,—Reported Pacific Chemi-
cal Co. intends erecting a plant here. A.
S. Wiester, Engr., San Francisco inter-
ested.

Idaho Falls, Idaho.—Reported Western
Milling & Elevator Co. will erect a 600-bu.
flour mill costing $75,000.

BIDS DESIRED.
Jacksonville, lii.—Until June 7 by Bo.

Administration, Capitol, Springfield,
(Frank D. Whipp, Fiscal Supervisor) for
erecting a cold storage building and re-
frigerating equipment at the Illinois
.School for Blind at Jacksonville. Separ-
ate bids on general construction, plumb-
ing, heating, etc. Jas. B. Dibelka, State
Archt., 130 N. 5th Ave., Chicago.

Kansas City, Mo.—Reported desired un-
til June 7 by Ford Motor Car Co., care of
H. S. Morgan, HighUand Park. Detroit,
for erecting a 3-story addition to a fac-
tory; also for erecting a 3-stoiy factory.
Albert Kahn and Ernest Wilby, Archts.,
58 Lafayette Ave., Detroit.

PRICES AND LETTINGS.
iflndicates award of contract,

•Springfield, Mass.—Contract for
erecting 5-story brick and concrete fac-
tory for W. H. Miner Chocolate Co.
awarded to Danl. O'Connell Sons, of Hol-
yoke. Cost $70,000. Bliss & Faville,
.\rclits.

•Buffalo, N. Y.—Contract awarded by
J. H. Williams Co., mfrs. of drop forg-
ings, to John W. Ferguson Co., 152 Mar-
ket St., Paternson, N. J., for erecting on
O'Neil St. and N. Y. Central R. R. a 1-
story steel and brick 136x33 ft. and
142x82 ft. addition to their plant.

•Attala, Ala.—Contract for erecting
cotton warehouse and compress plant
awarded by J. H. Arnold & Co. to W. T.
Christopher, of Gadsden, Ala., to be
400x250 ft. brick fireproof construction.

•Birmingham, Ala.—Contract awarded
to Hernson-Hettrick ' Eng. Co., 1502
Empire Bldg., Birmingham, for erecting
• old storage warehouse at Ave. E and
22d St., for Birmingham Ice Factory, to
be 5-story 70x120 ft. reinforced concrete
throughout, lined with 6 in. cork and
cork insulated throughout; exterior walls
hollow tile with 4 in. brick veneer; ap-
proximate cost $100,000.

•Cincinnati, O,—Contract for carpenter
work on the $40,000 addition to the Stand-
ard Marble Wks. awarded to D. Meinken;
structural steel to Massillon Bridge &
.Steel Co.

•Ft. Williams, Ont.—Reported contract
for erecting cleaning elevator adjoining
present storage elevator of Western Ter-
minal Elevator Co. awarded to S. J. Mc-
Queen.

•Vancouver, B. C.—Permit issued for
terminal grain elevator to be erected at
foot of Salisbury Drive for Grain Comrs.
Barnett, McQueen Co., Ltd., Ft. Williams,
Ont., general contractors.

MISCELLANEOUS

PROPOSED WORK.
Grand Stand— Brooklyn, N. Y.—Plans

have been filed with the Building Bureau
for steel grandstand to be built at the
Sheepshead Bay track, for Sheepshead
Bay Speedway Corp.; the structure will be
3 stories high, 1,225 ft. in length; esti-
mated to cost upward of $150,000. Archi-
tect and Engr., Blaine H. Miller.

Coal Hoisting Machinery, Etc.—New
York, N. Y.—Plans being prepared by
Chas. Houchin Higgins, 30 Church St., tor
coal hoisting machinery, screens, head
house, rescreening pockets, office and
scales, in connection with coal handling
plans, to be erected by O. H. Perry & Son,
Inc., at foot of E. 19th St. Contract for
main pocket recently let to General Cont.
& Eng. Co.

Park Waterfall—Philadelphia, Pa.—The
Com. on Plans and Improvements of
Fairmount Park Comrs. reported to have
voted to construct waterfall and cascade
at west side of Fairmount reservoir. Cost,
$9,000.

Ratproofing Wharves—New Orleans,
La.—The Julia St. wharves, where the
United Fruit Co. passengers and freight
lines are berthed, will be ratproofcd hy
the Dock Board, at a cost of $105,000.

Power Plants—Cincinnati, O.—Direc-
tors of Columbia Gas & Electric Co. have
approved tentative agreement recom-
mended by joint committee appointed by
Cincinnati Gas Electric Co., relative to
building new power plant.

Subway— Flint, Mich.—Council reported
to have decided to issue $50,000 bonds
to construct subway under Pere Mar-
quette tracks for extension of Leith St.
in north end city.

Swimming Pool—Tomah, Wis.—G. R.
Bascom, of Madison, has submitted to
city, report on swimming pool, and
recommends a tank 60 x 100 ft. liquid
chlorine sterilizing apparatus, and refuse
burner for water heater.

Dock Tanks, Etc.—Linnton, Ore.—The
Shell Oil Co. reported to have decided to
construct docks, warehouses, tanks and
reservoirs in this city, from plans of
Reltz & Storey, Northern Bank & Trust
Bldg., Seattle, Wash.

BIDS DESIRED.
Stalls, Etc., for Market—New York,

N. Y.—Until June 14 by Chas. Houchin
Higgins, Consulting Engr., 30 Church St.,
for structures and fixtures for stalls at
Washington Market; this work is the
part to be done by tenants, before moving
into remodeled market.

Tunnel-Pittsburgh, Pa.—Until July 12
by Hyatt M. Cribbs, Co. Compt., for con-
structing a tunnel and the approaches
known as County Highway Tunnel No. 1,
advertised in Engineering Record. Certi-
fied check, $150,000. A. D. Neeld, County
Consulting Engr., 237 4th Ave.

Iron, Steel, Etc.—Washington, D. C.

—

Until June 22 by Depot Q. M.. U. S. A.,
Washington, D. C, for furnishing iron,
steel, brass, copper, wire, bolts, etc., for
delivery during fiscal year, 1915.
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LuMicatlna
UnUl J«M IC

Oil*—Washington. O. C—
by J«a. A. W«tmore, AcUnj

SmbwtWiw Ardit.. Treas. DaDt., (or sup-
p|yli« to ^rarioaa public builalncs under
control o( Tt«uaiy Dept-. lubricatta* olto

dvfliw aaoU raar «Bdlns June M. Kit,
adrvrtiacd in Bnsinecrtns Record.

Sulpbate of Alumina — Washington,
O. C—f Bill June I« by U«. S. Eaflneer'a
OOee. Boom SM. Sautba;n Bids., for fur-

Blahtnc aad daBvertnc SM uma, more or

haBTaf aalphata of ahuaina, adrertlaed

l> Bngt—arlng Record.

Crawaa Norfollc. Va.—UotU June IS br
Borean Tarda and Docka, Navy DepL.
WaahtagtoB. D. C, for (ura^ng ^d
dellTcrlng at Navy Yard. Norfolk, aa per

Sdk ttM — Two Jtb-lirang hydraoUc

8«attle Oonus. IC. E. Rems
I M InataJlation of a sprinkler

Bids
Cloee.

Jun. I
Jun. 9
Jun. 10
Jun. 10.

See Enf

.

Record.

Jun.
Jun.
Jun.
Jun.

10.

11.

... otc. Elbum, IIL-^Until June t

by C. R MorrlU. Clk. Bd. Tru*., for one
ataun cngiDe. one boiler, one feed pump
and one open beater.

Sorinkler System lor Warehouse—Seat-
tis. Waah.—Reported desired until June
U by Port ~

" ~

aystcsi and other ttir* apparatus for the
rmlt storage bunding. Eastwaya ter-

minals; cost tl(.00*.

PRICES AND LETTINGS.
*/ntfical«« Msord o/ contract.

Stone—Wilmington, N. C—Following
are totals of bids opened May It by Maj.
H W. Stickle. Corpa. Engra.. U. 8. A..

Wilmington, (or (umiahInK and deliver-

ng about 1>.700 tone crushed stone: C.
1':. LAthrop A Co.. Richmond. >a.. >4S.492:
Virginia Hand ft Gravel Cor.. Norfolk.
Vs. $».>«•: 8. K. llorrU Co.. Norfolk.
Vs.. *IS.ST1: Robt. G Laasiter. Raleigh
i2 bids). t41.4tT or MO.&Ol: Weston *
Brooker yuarry Co.. Columbia. 8. C.
i«.r«
^Concrete Chimney—New Oricana, La.
—Contract for concrete chimney for cot-

ion warchouaes and terminals for the

Port of New Orleana, have been awarded
to Weber Chimney Co_ Chicago 111., at

|1.»}S. Engioeen. Ford. Bacon 4 Davis,
.N'ew Orteans.

t Sand and Oraval—Cleveland, O.
swarded by Bd. of Control to
Macadam Co.. Cleveland, for

nit -r '.ji.rt and gravel for the Division
Ave. nitrmUon Naat. at tM.ttO (bids
opened May M).

^Excavations. Etc—Salt Lake City,
Utah.—Contract awarded by Utah State
Capitol. Comn.. (or excavations and iUl-

Inc required on Capitol Grounds. Utah
State Capitol BIdg.. to Utah Constr. Co..

Oaden, at ICi cts. per cu. yd. (bids
oaaaad May Zt). Rliehd. Kleitlng. Archt..

i^ BIdg.

Struthers. O JJ'J ,*
Maplewood,^Mo 5ISJ 29Montrose. Pa May z»

Washington. DC J""- 5

Adv. Jun. 5. , _ c
Cleveland. O.^ J""- *
DonneUvlUe. O May 89

11. Springfield O. J""- »

15. sTsselon. S. P May 2|

Jun. It. Qroenwlch. Conn Jun- »

Adv. Jun. 5,

Jun. 15. BurllnBton. Ont Jun. 6

Jun. It KnBlneer (or Sewer Sys-
tern. Cleveland. Tenn... May 29

Adv. May 29.
,

Jun. 1«. Columbus, O »ay z»

Jun. 18. Okolona. Miss May «
Adv. May 29, June 6.

Jun. IS. Chicago. Ill Jun. 5

AUv. Jun. 5. T c
Jun.18. St. I>.ui8. .Mo

il""- 90
Jun. 21. Baltimore. Md May 2?

Jun. 24. Chicago. Ill Jun. o

Adv. Jun. 5.

Jun.

Jun.

Jun,
Jun.

N. J May 29

May 29

9.

Jun
Jun.
Jun

BRIDGES.
7. Glenolden. Pa May 29

Adv. May 29. „ „
8. Stockton, Cal May 22

8. Seattle, Wash May 2i

8. Ottawa. O MaV ^%

8. PhoenlxvUIe, Pa Jun. B

Hanson, OkU Jun. B

SalUsaw. Okla Jun. B

Lumpkin. Ga Jun. B

New Gretna, N. J May 22

Adv. May 22. (2 Prop.)
Hamilton. O May 22

Great Bend. Kan May 2?
•). Toronto, Ont Jun. o

S. Illinois Jun-
„J

Red Lake FaUs, Minn.... May 29

Uucyrus. O May 2a

liUnola Jun
„J

Ashland. O May 22

South Cayuga. Ont May 29

Washington May 2S

Jun. 14. Meadvilie. Pa Jun. B

Jun. 15. Laredo. Tex W^'" 11
Jun. 15. Maryland May 29

Adv. .May 29, June 5.

Jun. 16. Rome. Ga M*'' ??
Jun. 19. Hamilton, O May 29

Jun. 19. TopocK. Art*. ...- Jun. o

Adv. Jun. 5.

Jun. 25. Seattle, Waah May 29

Jun. Z%. Lebanon, O Jun. o

Jun.

Jun.
Jun.
Jun.
Jun-
Jun.
Jun.
Jun.
Jun.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.

11.

12.

Vi.

14.

14.

14.

Jun. 12.

Jun. 14.

Jun.
Jun.
Jun.
Jun.

14.

14.

.

.'.' May IB

For

Proposals
Piopoaala Advertised, see Pages

4S, 4* and 50.

WATERWORKS.

N. T.

See Eng.
Becord.

..May n

XWL
Jan.

tun. 10.

Jan. 11.

Jun. 14.

Jaa. 7. Pipe. Lockport,
Adv. May ».

JVB. «. W a t a r Wka.. Temple,
Tex. May W

J«a. «. Tank and Tower. Mar-
shall. Minn Jun. S

*. Pipe. Chicago. Ill Jun. 5

». Repair to engines, CTleve-

land, O. Jun. 5
System. Bbepherdstown.
W. Va. Jun. t

Pumpboose and pumping
plant. Ft. Bam Houston,
Tex. - -• May 2»

Intake Plpa. etc., Kmo-
aba. Wla. .............. May 22

Adv. May 2S to June 5.

twm. J4. Boftening • Plant, Napo- „ _ .,
tooo. O May »
Adv. Mar ». - „ „

Jus. I*. Maine, Bastvlew (P. O.
Warrenvllle). O Jan. h

Pump. Wilmington. Del.. Jan. B

Meters: Washington,
D. C Jan. 5
SyaUm, Campbell. Minn.. Jun. 6
Puns. 8al«m, Maaa May M
Adv. Mar ». „ , .

Jon. ». Improv.. Butler, Mo Jun. 6

Adv. Jon. 5.

Jun. «. Crontract 159, CToagulaUng
Plant. New Tork, N. T.. Jtm. 6
Adv. Jun. 5.

Jon. a. Tower. Stratford. OnL... Jan. 5

Adv. Jun. 5.

Jun. ». Water Wka. Impror.,
Harrison. Ark. .May 2»

JoL 1. Dam, Columbus, O Jan. „
Adv. Jun. l.

Jtra.
Jun.

14.
14.

Jon. It.

Jan. n.

PAVING AND ROADS.

Jun. 7. Maysvllle, Ky May 29

Adv. May 29.

Jun. 8. Mt. Vernon. Wash May 16

Jun. 8. Stevenson, Wash May 22

Jun. 8. Noblesvllle, Ind May 22

Jun. 8. WoonsOcket. R. I May 2!t

Adv. May 29.

Jun. 8. Walla Walla. Wash May 29

Jun. 8. <3ovlng£on. Ky Jun. 5
Jun. 8. Carlisle, Ky Jun. B

Jun. 8. Kansas City, Mo Jun. 5

Jun. 8. Rahway, N. J Jun. 5

Jun. 8. Indiana Jun. B

Jun. 8. West New York, N. J Jun. 5

Jun. (.Struthers. O May I

Jun. 9. St. Jame.s, Minn May 29
Jun. 9. Seattle. Wash May 29

Jun. 9. Sheldon, la. Jun. 5
Jun. 9. Brooklyn. N. V Jun. B

Jun. 9. Illinois Jun. B

Jun. 9. I'ortland. Ore Jun, B

Jun. 9. Sheldon, la Jun. 5
Jun. ». Chicago, III Jun. h

Jun. 10. Pittsburgh, Pa May 29
Jun. 10. Sandpolnt. Idaho May 29
Jun. 10. I'ittuburnh. Pa Jun. 5

Jun. 10. Jersey City. N. J Jun. B

Jun. 11. Cincinnati. O May 22
Jun. 11. St. I>oui8. Mo Jun. B

Jun. 12. Kaclne. Wis May 29
Jun. 12. Utlca. O Jun. B

Jun. 12. Wauwatosa. Wis Jun. S

Jun. 12. Berlin Crnter, O Jun. 5

Jun. 14. Seattle. Wash May 22

Jun. 14. Vancouver, Waah May 29
~

- - May 29

oM. See Ene.
Bids Recori

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS,

7 Shore Protection Wks.,
Stone Harbor,
Adv. May 29.

7 Dredge, Etc., Kansas
City, Kan. ...

Adv. May 29. „,
Dredging, Trenton, Tenn. May 22

Ferry Landing, Seattle,

Wash ..-• May 29

Jun. 10. Wharf Sheds, Jackson-
vllle Fla May ^s

10. Drainage, Cheney, Wash. May 29

10 Ditch, Fairmont, Minn.. Jun. o

U. Ditch, Improv., Elbow
Lake, Minn May 29

Jun. 11. Drainage, North Yakima,
Wash May .!»

Jun. 12. Rebuilding Wharves, etc.

Newport, R. I •

Adv. May 15 to June 5

Repairs to Piers, Boston,
Mass •^••••L""i 4Dam, Lock Haven, Pa... May 22

Adv. May 22. 29.

Ditch. Everett, Wash. . . .
May iv

Ditches, Everett, Wash.. Jun. 5

14 Ditch, Marshall, Minn Jun. 6

14. Breakwater, Petite
Rivere, Que Jun. »

Jun. IB. Eicav. for Earth and
Rock Detroit, Mich May i

Adv. May 8, 15 and June 5.

Dam, Montreal, Que May 15

Power House at Dam 29,

Ashland, Ky May 29

Adv. May 29, June 5.

Jun. 15. Lock Gates, Valves, Etc.,

Vicksburg. Miss May il

Adv. May 29, June 5.

Jun. 16. Canal Excav., Payson ,

City, Utah • May 22

16. Dredging, Newport, R. I. May 15

Adv. May 15 to June 5.

17. F.arthworl< for Levee, St.

Louis, Mo May
A<lv. May 22 to June 5.

IS. Extension to Pier, Cap
Chat. Que May 29

Jun. 18. Retaining Wall, Cincin-
nati, O May 29

Jun. 19. Superstructure of Pier,

Erie, Pa May 22

Adv. May 22 to June 5.

Jun. 21. Dredging, Boston, Mass.. May 22

Adv. May 22 to June 5.

Jun. 21. Dredging, Philadelphia,
Pa May 22

Adv. May 22 to June 5.

21. Repair to Bank Protec-
tion, Augusta, Ga May 29

Adv. May 29, June 5.

23. Breakwater, Oswego,
N. Y Jun. B

Adv. Jun. B.

Wharf, Southport, N. C. May 29

Rip Rap and Repairing
Sea-Wall, New York,
N. Y May 29
Adv. May 29, June 5.

Jun. 26. Levee Wk., Caldwell,
Tex May 29

Jun. 26. L e v e e Enlargement,
Vicksburg, Miss Jun. 5

Jun. 29. Repairing Wall and
Breakwater, Block
Island, R. I Jun. 5
Adv. Jun. 5.

Jun. 28. Dredging, New York, '•

N. Y Jun. 5

Adv. Jun. 5.

Jun. 30. Steel for Lock Construe- i

tion, Sault Ste. Marie,
'

Mich May
Adv. May 29, June 5.

Jun. 30. Ferry and Dock Improv-
West Point, N. Y Jun.
Adv. Jun. 5.

1. Irrigation, Great FaUs,
Mont Jun.

Jun
Jun

Jun.
Jun.

Jun. 15.

Jun. IB.

Jun.

Jun.

Jun.

22

Jun.

Jun.

Jun.
Jun

25.

25.

, Jun.
Jun.

Jun. 7.

Jan. •.

Jun.
Jon.
Jun.

SEWERAGE AND SEWAGE
DISPOSAL.

Downlngton, Pa May 15

Adv. May 15. 22.

Beaver Falls. Pa May tz

Adv. May 22, 2».

(.North Bend. Ore Jf*'' J!
«. Toronto. Ont. .^... May »
8. Walla Walla, Wash May 2»

Jun. 14. Sault Ste. .Marie. Mich
Adv. May 29, June 5.

Jun. 14. Washington
Jun. 14. Port Orchard, Wash.
Jun. 14. Washington Jun. 6

Jun. 14. Elma, Wash Jun. 6

Jun. 14. Media, Pa. Jun. 5
Adv. Jun. 5.

Jun. 15. Philadelphia, Pa May 29
Adv. May 29, June 6.

Jun. 15. Rt Cloud. Minn May 29
Jun. 15. Maryland Jun. 5
Jun. 15. Marshalltown. la Jun. 6

Adv. Jun. 5.

Jun. 15. Columbus, O^ Jun. 6
Jun. IS. Randpolnt, Idaho Jun. 5
Jun. 1«. Ft. Leavenworth, Kan... May 29
Jun. 1«. Albany. N. T., May 29

Adv. May 29, June 5.

Jun. K. Eaaton, Md Jun. 6
Adv. Jun. 5.

Newark. N. J Jun. B
Bteubenvllle, O May 29

18. Glendale, O May 29
18. Cincinnati. O May 29
18. Bremen. Ind May 29
It. Palnesvllle. O May 29
21. Baton Rouge, La May 22
21. Bralnerd. Minn May 2t
21. Olympla. Wash Jun. B

Jan. 21. Seattle. Wash Jun. 6
Jun. 21. ClarksvMle, Tex Jun. 6

.\dv. Jun. 6.

22. Maryland Jun. 5
2«. Columbus, O May 22
29. Grand View Heights. O... Jun. 5
29. Toledo, O Jun. 5
M. De Land, Fla Jun. 6

(Two. prop.)
Adv. Jun. 6.

Jun.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.

. . Jun. 6

. . Jun. B

. . Jun. 5

Bids See Eng.
Close. Record.

Jun. 14. Rochester, N Y May 29

14. Warwick, N. D May 29

14. Grand Rapids, Mich May 29

Adv. May 29.

14. Brooklyn, N. Y May 29

14. Rankin, Pa May 29

Jun. 14. Barberton, O Jun. 5

Jun. 14. Armstrong, la Jun. 5

Jun. 14. Wheeling, W. Va Jun. 5

Jun. 14. Opelika, Ala Jun. 5

Jun. 15. Primghar, la May IB

Jun. IB. Ft. Sill, Okla May 22

Adv. May 22 to June 5.

Jun. 15. Columbus, O May 2?

Jun. 15. Cleveland, O. .

Jun. 15. Madera, Cal. .

15. Oswego, N. Y.
Adv. Jun. 6.

15. Albany, N. Y Jun. 6

16. Connersville, Ind -Vlay ii

16. Woodworth, N. D Jun. 5

18. Springfield, O May 29
18. Brownsburg, Ind Jun. 5

18. Hyde Paik, Cal Jun. 5

19. Radnor, O May 29

Jun. 21. Cuero, Tex May 15

Jun. 21. Ft. Terry. N. Y May 29
Adv. May 29, June 5.

Jun. 23. Allentown, Pa May 22

Jun, 23. Beverly, O Jun. B

Jun. 24. Mt. Vernon, N. Y May 29

25. Cleveland, O Jun. B

25. Toledo, O Jun. B

26. Radnor, Miss Jun. B

28. Canton, O May 29
26. Brooklyn, N. Y Jun. 5
29. Charleston, W. Va Jun. B

1. Boston, Mass May 22

2. Charlotte, N. C May 29

Jun
Jun.
Jun.
Jun.
Jun.
Jun.
July
July
Jul.
July
July

29

7. San Francisco, Cal Jun. 5

8. Des Moines. la Jun. 5

9. Beanlstown, 111 Jun. 5

July 13. Washington, D. C May 2^

Aug. 1. Seattle, Wash Jun. 5

Greenville. S. C May 1

Adv. May 1.

PRIVATE BUILDINGS.
Jun. 1. Omaha, Neb May 29

Jun. 5. Ames. la May 29

Jun. 5. Wabash, Ind May 29

Jun. 9. Brantford, Ont May 29

Jun. 10. Chicago, III May 29

Jun. 10. Pittsburgh, Pa Jun. 5

Jun. 14. Redfield, S. D Jun. 5

Jun. 17. Spencer, la May 29

NEW INDUSTRIAL PLANTS,
Jun. 2. Beacon, N. Y May 22

Adv. May 22. 2&.

Jun. 7. Montreal, Que May 22

Jun,
Jun

MISCELLANEOUS.
Elevators, Seattle, Wash. May 15

"panine. Wash-
May 29

Jul.

Jun. 17.

Jun. It
Jun.
Jan.
Jun.
Jun.
Jun.
Jan.
Jun

Jun.
Jun.
Jun.
Jun.
Jun.

PUBLIC BUILDINGS AND
SCHOOLS.

Jun. 8. Reading. Pa May 8
Jun. 8. Louisville, Ky May IB
lun. 8. Parry Sound, Ont May 15
Jun. 8. Tomah, Wis May 22
Jun. 8. Mahoningtown, Pa May 22
Jun. 8. Gardner, Kan May 29
Jun. S.Newark, N. J May 29
Jun. 8. Detroit, Mich May 29
Jun. S.Bastrop, La Jun. 5
Jun. 8. Amory, Miss Jun. B
Jun. 8. Colllngswood, N. J Jun. 6
Jun. 8. Warrensburg, Mo Jun. 'B

Jun. 8. Columbu.s, Ind .Jun. 5
Jun. 9. Detroit, Mich May II

Adv. May IB.

Jun. t. Hamilton, O May 32
Jun. 9. Blackwell's Island, N. Y.. Jun. 6
Jun. 9. Baltimore, Md Jun. 5
Jun. 10. Ft. Stevens, Ore May 29
Jun. 10. St. Paul, Minn May 29
Jun. 10. Los Angeles^ Cal May 29
Jun. 10. Falrchance, Pa Juri
Jun. 10. Decatur, Ga Jun.
Jun. 10. Chicago, 111 Jun.
Jun. 10. Jersey (ilty, N. J Jun.
Jun. 10. Los Angeles. Cal Jun.
Jun. 11. Minerva. O May
Jun. 11. Ft. Worden. Wash May
Jun. 11. Ellendale. N. D J^i
Jun. 11. Stratton, Neb Jun
Jun. 12. Westfleld. Mass Jun
Jun. 12. Freedom, O Al^
Jun. 12. Cornell, Wis Jun
Jun. 14. Marlln, Tex May
Jun. U.Tampa, Fla May

Adv. May 8, IS.
Jun. 14. Toledo, O May 22
Jun. 14. Albion, la May 29
Jun. 14. Urbana, O May 29
Jun. 14. Plana, Wheeling W. Va.. May 29

Adv. June 5,

Street Cleaning,
ington, D. C

Jun. 2. Car Tracks on Viaduct,
Cincinnati, O May 29

Jun. 3. Lighting Fixtures in Pub.
BIdg., New York, N. Y. . May 8

Adv. May 8, IB.

Jun. 3. Equipment (or School,
Montclair, N. J May 22

Adv. May 22.

Jun. 5. Reinforcing- Bars, Pan-
ama May 22

7. Cement, Seattle, Wash.. May 22

7. Power House Improv.,
Hull, Que May 22

Adv. May 22.

7. Sect. 2. N. Y. Connecting
Ry., Queens Boro., L. I.,

N Y May 22

Adv. May 22, 29. „ ,q
7. Cement. San Jose, Cal.... May 29

8. Coal and Ash Handling
Apparatus, Anacostia,
DC. May 22

Jun. 8. Lumber', ' San Francisco,
Cal May 29

Refrigerating and Elec-
tric Light Plants, Ft.

Huachuca, Ariz May 1»

Adv. May 15 to 29.

Boilers and Traveling
Cranes, New Orleans,
La. (2 Prop.) May 29

Adv. May 29, June 5.

Boilers. Etc., Elburn, 111. .
Jun. 6

RR Wk., Warren. Ariz.. May 29

10. Cement, Seattle, Wash.. May 29

10. Cement. New York. N. Y. May 29

„un. 10. R.R. Work, Alaska. ..... Jun. 5

Jun. 11. Pier, Brooklyn, N. Y Jun. S

Jun. 11. ESevator, Augusta, Ga. .
.
May 21

Jun. 11. Supplies, Panama May iv

Jun. 11. El. Ry. Material. New
York. N. Y May 29

lun. 11. Track Materials, Phlladel-
phia. Pa Jun. 5

Jun. 12. Locomotive Crane. Bos-
ton. Mass May 22

Cranes, Norfolk, Va May 15

12. Tunnel, Pittsburgh, Pa. . . Jun. 5

Adv. Jun. 5.

Jun. 14. Stalls, Etc., (or Market,
New York, N. Y Jun. B

Jun. 15. El. Ry. Sect. No. 1, Brook-
lyn. N. Y May 29

Adv. May 29. June 5.

Cranes. Norfolk. Va Jun. 5

Sprinkler System, Seattle,
Wash Jun. B

Jun. 16. Lubricating Oils, Wash-
ington. D. C Jun. 5

Adv. Jun. 5.

Jun. 17. Ditch, Slayton, Minn Jun. 5

Jun. 22. Iron, Steel. Etc., Wash-
Ington. D. C Jun. 5

Jun. 24. Garbage Disposal, Etc.,
Detroit, Mich Jun. 5

Jun. 26. Sulphate of Alumina,
Washington. D. C Jun. 5

Adv. Jun. 5. ., „,
July 1. Crane, Halifax, N. S May 2-2

Jun.
Jun.

Jun.

Jun.
Jun.

Jun.

Jun.

Jun.
Jun,
Jun,
Jun.

9.

10.

Jun. 12.

Jul.

Jun.
Jun.
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Hollow Building Tile Manufacturers'

Association Active

The Hollow Building Tile Manufacturers'

Association of America, formed last Decem-
ber, has already made very marked progress

in its -work. Some of its members will co-

operate with a committee of the American So-

ciety for Testing Materials in the formulation

of tests and specifications for its material. In

addition it has a committee working on a

standard building code covering its material,

in which work it is co-operating with the Na-
tional Board of Underwriters. It has already

formulated and adopted a code of business

ethics, which is expected to go a long way to-

ward establishing sensible conditions in the

sales policies of the industry.

J. A. Maahs, general manager of the Penn-
sylvania Fireproofing Company, of Erie, Pa.,

is president, and Charles T. Harris, formerly
general sales manager of Fisk & Company,
New York, is secretary. Offices have recently

been taken in the Brotherhood of Locomotive
Engineers' Building, Cleveland.

Thin Wood Block for Indoor Uses

Provides Against Bleeding

A wood block, especially devised for indoor
pavements and floorings, claimed by its man-
ufacturers to be proof against objectionable

bleeding, due to its lighter saturation with pre-

servative, has been put on the market by the

American Creosoting Company, 17 Battery
Place, New York City. The block is 2% in.

deep, as compared to the ordinary block, which
is made to 3 and 3%-in. depths, and lesser

quantity of creosote oil is used. Blocks of
this depth have withstood severe traffic tests

on the Brooklyn and Williamsburg bridges over
the East River, New York City, and it is

claimed that they are so free from moisture
that dry indoor conditions do not cause con-
traction. It is asserted that the saving in

cost on the floor or pavement due to the lesser

depth of block and quantity of preservative
amounts to over 25 per cent.

New Type of Tile and Concrete

Floor System
The accompanying drawing shows a new

type of tile and concrete floor system, which
has as its chief advantages the use of wide
concrete joists, allowing full development of
the strength of the tension reinforcement, and
a compression flange so shaped that severe
shearing stresses are not concentrated in one

.

plane, thus justifying full use of the compres-
sion flange in figuring the carrying capacity.
The tile, too, it will be noted, are of unusual
size, 36 in. wide. They come in uniform lengths

adjoining tile on either side resting along the
edges of the plank. There are no beam sides

or slab forms to be provided. Simple posts on
44-in. centers support the 2 x 12'8 and are
braced with light horizontals running at right
angles to each other.

Patents have been applied for on the de-

sign, which was developed by Richard F.
Barry. The Richard F. Barry Company, 53
Oliver Street, Boston, is handling the system.

Patented Method of Construction

of Reinforced-Concrete Pipe

To secure economical construction in rein-

forced concrete which is claimed to be capable
of efficiently resisting tensile stress without
cracking, George Rae, of Brooklyn, has in-

vented and patented a method of construction
applicable to cylinders, pipe, columns, piles

and standpipe. In brief, the system consists

in a concrete shell or wall constructed first

and allowed to shrink freely while setting and
hardening. When sufficient hardness is ac-

quired the circumferential steel is applied,

preferably at a temperature sufficient on cool-

ing to cause an initial stress in the steel, which
induces compression in the concrete. When
the interior working pressure is applied, the
compression in the concrete is relieved and the
tension in the steel is increased. The proper
relation and magnitude of the initial stresses

are determined from the working stress allowed
in the steel and the ratios of areas and of

moduli of elasticity of the steel and concrete.

After the reinforcement is placed at the proper
tension the steel is covered with a protecting
layer of either gunite or concrete on heavy
wire fabric. The interior concrete is prefer-

ably treated while green with neat cement to

fill the pores, and when dry is waterproofed
with hot asphalt, though it is claimed this is

not necessary even for heads as great as 110

ft. if the concrete is rightly proportioned and
properly handled.

A New Interlock Band Connection

A new straight-pull interlock band connec-

tion has recently been 'brought out for wood-
stave tanks, silos or pipes, for banding chim-

neys and similar structures, including sewers

made of concrete or tile segments. It was
invented by a chimney expert after much ex-

perience in banding cracked stacks, an opera-

tion requiring simplicity of band connection

and rapidity of erection.

Two malleable iron recessed castings and two

ordinary bolts are placed over adjacent ends

of the band. The ends have return outward

bends, making a hook fitting into a pocket or

recess in the casting, as shown in the photo-

graph. In erection on tanks the bands are

. J
c .

^

/i-
°

IN THIS TYPE OF TILE AND CONCRETE FLOOR SYSTEM THE USE OF WIDE CONCRETE JOISTS IS ALLOWED
AND THE COMPRESSION FLANGE IS FULLY USED IN FIGURING CARRYING CAPACITY

of 12 in., but in two heights, 8 and 10 in., the
former for floors of 16-ft. and the latter of
20-ft. span.
The cross-section shown is that for a 16-ft.

span floor with a carrying capacity, including
wood flooring and plaster, of 155 lb. per square
foot, or a safe imposed load of 128 lb. per
square foot. For the same carrying capacity
on a 20-ft. span, tile 10 in. deep are used.
The saving in dead-load weight in the floor

system itself, as compared with a solid con-
crete floor of the same strength is evident.
The centering, apparently, is very simple, thus
further effecting a saving. A 2 x 12-in. plank
is placed for each of the concrete joists, the

placed on nails in the proper spacing in the

ordinary way with the hooks outward. Then
the lugs are set over the bands and slipped

toward the end to seat the loop in the recess.

The operation of inserting the bolts and draw-

ing up the nuts requires but a few minutes'

time at the most. Lugs on one of the castings

prevent the bolt heads from turning. Other-

wise the lugs are identical.

An ordinary bar bender for reinforcing steel

may be used to bend the bands and the time

consumed is to be compared with threading

round bands or riveting castings on flat bands.

The recesses are made to fit the curve of the

hooks of the various sizes and as all parts of

NEW INTERLOCK BAND FOR WOOD-STAVE PIPES
ASD TANKS IS EASILY ADJUSTED

the connection are covered and in tension the
elements are excluded.

Peter Drolshagen, Traders Building, Chicago,
has patented the connection, which he calls the
Perfection interlock band connection, and is

placing it on the market for all commercial
round and rectangular cross-sections.

Business Notes

James Beggs & Company, manufacturers of

the Blackburn-Smith feed water filter and
grease extractor, and the Beggs sewage ejector

system have opened offices in Saginaw, Mich.,

and Cleveland, Ohio.

C. G. A. Schmidt, Jr., & Company, manufac-
turers' agents, Empire Building, Philadelphia,

and Henry T. Pierce, also a manufacturers'
agent, have combined under the firm name of

the Pierce-Schmidt Company, Bulletin Build-

ing, Philadelphia.

W. C. Tyler, formerly superintendent for the
Sandusky Portland Cement Company, at York,
Pa., has opened an office in the Real Estate
Trust Building, Philadelphia, for the purpose
of engaging in business as a manufacturers'
agent, under the firm name of W. C. Tyler &
Company, handling a line of contractors' equip-
ment.

E. W. Swartwout, formerly of the Chicago
office of the Nordberg Manufacturing Com-
pany, manufacturer of engines, pumps and
power plant machinery, of Milwaukee, will

hereafter be associated with N. N. MacLaren
in the New York City office of the company, at
120 Broadway. John E. Lord will be in charge
of the Chicago office.

The Alexander Milburn Company, manufac-
turer of high-power portable lights and oxy-

acetylene welding apparatus, with main offices

and works at Baltimore, Md., has acquired

the business of the Wells Light Manufacturing
Company, of Jersey City, N. J., and will manu-
facture repair parts for outstanding Wells
lights in its Baltimore factory. It will furnish

complete Wells lights, where desired, in con-

junction with the standard Milburn acetylene

lights. The manufacture of the Wells pre-

heating burner will alfeo be continued and sold

in connection with the Milburn oxy-acetylene
apparatus.

Trade Publication

O. F. Jordan Company, Chicago. Booklet,

9x6 in., 24 pages, illustrated. Shows numer-
ous views of spreaders at work, and contains
descriptive matter of the machine and its vari-

ous uses, together with a list of many of its

largest users.



New Construction Activities

Railway wiaipiBeiit baying and structural

otdan for the first four WMks in June were

Ui^ wkflt «xport MmI orders continued

hMTj. The atmetaral bwiiWM for that wMk
ia wtiiaatMl at a littla orar eight thousand

tons, moatly in anall lots. The Chicatro lumber

market haa shown improvement, but mainly

because of the demand from furniture fac-

tories, sash and door mills and car shops, trade

being mostly in hardwood, and the new
Chicago Drydock buying the only large struc-

tural order. Charters issued during May for

new enterprises with a capiUl stock of over

$100,000 totaled $124,041,000, as compared

with $77,466,000 in April and $121,966,000 in

May, 1914. Propoeed projecte involving con-

stmction are undoubtedly waiting to some ex-

tent on the issue of the difficulties with other

nations into which this government has re-

eaBtly been drawn, and few people are ventur-

ing predictions as to whether an unfavorable

turn would cause a panic among investors, on

the one hand, or whether a favorable turn, on

the other hand, would bring out any further

marked improvement in advance of a decisive

iasoe to the struggle in Europe. Certainly in

Tiew of the large bank deposits and reserves

that have accumulated, investment in con-

struction ventures is very light.

The opinion has been held that American

eapiul is certain to find a large field in South

America at, and possibly before, the close of

the present war. and that it will take with it

not only American goods and machinery, but

also American contractors.

Buildings

Prirate building work continues slack, and

most of the actual construction continues to

be on publicly financed work. Several large

private construction projects were reported

last week, however. The contract for erecting

a grammar school at Lawrence, Mass., was
awarded at $209,000. A $250,000 apartment

house has been contracted for at Philadelphia.

A %l2&fiOO factory has been contracted for at

Marcus Hook. Pa. A $200,000 building con-

tract has been awarded in Duluth. The school

building contracted for at Huntington. W. Va.,

will cost $220,000, and additions to the school

at Pocatello. Idaho, will cost $119,000, accord-

ing to the lowest bid submitt^. Bids are de-

sired on a $100,000 hospiUl building in Brook-

lyn, on a $116,000 building at Barberton, Ohio,

and on a $200,000 high school at Dallas, Tex.

It is reported that the Bureau of Standards at

Washington, D. C, will soon let a $200,000

contract for a chemical laboratory. Plans filed

last week in New York City include those for

a $ljOOO,000 apartment house and for a $400.-

000 oAe« building. It is reported that a $200,-

000 building will be erected in Boston. Mass.,

and plans bare been prepared for a $200,000

shop building at Wilkes-Barre, Pa. Plans

are being prepared for a $400,000 Y. M. C. A.

building at Cincinnati. A permit has been

secured for a $360,000 apartment house in

Cleveland, and plans for a $600,000 hotel are

being prepared for the same owners. The site

for a $500,000 library and museum has been

secured by a historical society in St. Paul. It

is reported that a $600,000 plate mill will be

built at Gadsden, Ala. It is further reported

from the Gulf States that a $5,000,000 ship

building plant will be erected in Mobile by

Chicago interests and that plans are to be

prepared for a $750,000 grain elevator at New
Orleans. The bond issue voted June 1 at

Kansas City carried, in addition to funds for

improvements noted below, $1,240,000 for

municipal building construction.

Bridges and Roads

A $61,000 concrete bridge was contracted

for at Waterbury, Conn., last week. Con-

tracts totaling a little over $70,000 were

awarded on the bridge at Lake Charles, La.,

bids for which were opened June 1. Bids are

desired on three small steel bridges at Ribera,

N. M., and on a 750-ft. highway bridge at

Scotia, Cal. Bids are desired for a $120,000

draw bridge at San Francisco. The bond issue

at Kansas City noted above carried $650,000

for bridge construction.

The State of Maine has awarded a $69,000

highway contract. Low bids on State road

work, opened June 4 at Albany, N. Y., total

more than $1,000,000. A paving contract for

$165,000 on grade crossing work in Buffalo

was awarded. Hackensack, N. J. has awarded

an $89,000 paving contract. Sheridan, Ark.,

has awarded 28 miles of road construction at

$104,000. Three paving contracts awarded in

Dallas, Tex., total $130,000, and a contract

for paving work to cost $260,000 was awarded
at Corpus Christi, Tex. The State of Cali

fornia has awarded road contracts totaling

over $100,000, and has opened bids on four

other contracts which will cost $132,000. Bids

are desired on two contracts for paving work
by the Commissioners of the District of

Columbia. Bids are desired at Selma, Ala.,

for building 13 miles of road. Bids are desired

at Wellington, Kans., for 40,000 square yards

of paving, and at Sandpoint, Idaho, for paving
work to cost $60,000. An engineer has been
selected to supervise the construction of roads
for Greenville County, S. C, under a recent

bond issue of $950,000. Paving work to cost

$225,000 has been recommended at Seattle, and
a $60,000 asphalt paving contract will soon be
let by that city.

Waterworks and Sewers

The city of Newark, N. J. has contracted
for $117,000 worth of cast iron pipe. The con-
tract for the superstructure of a pumping sta-

tion awarded at Cleveland totals $234,000.
Bids are desired for constructing waterworks
and pipe lines at Oakfield and at LeRoy, N. Y.
Bids are desired at Lakeland, Fla., for water-
works and other improvements to cost $130,-
000. Bids are desired on waterworks, includ-
ing a reservoir and pumping equipment, at
Rittman, Ohio. It is reported that plans have
been completed for the $1,500,000 pipe line to

be built from Jersey City to Brookdale, N. J.

The cities of Passaic and Montclair, N. J.,

have voted to join the $9,000,000 water shed

development plan proposed under the State

conservation act. Waterworks expenditures of

$232,000 have been favorably reported to the

City Council at Philadelphia. Coatesville, Pa.,

has sold $185,000 waterworks bonds, and East

Liverpool, Ohio has sold bonds in the sum of

$200,000 for waterworks improvements. It

is also reported that $100,000 water bonds

have been sold by Minneapolis.

The lowest bid opened last month on sewer

work at Huntington, L. I., was $77,949. Con-

tracts awarded at Rittman, Ohio, for a sewer

system and disposal plant total $47,243. A
$43,000 sewer contract has been awarded at

Siloam Springs, Ark., and a $53,000 storm

sewer contract has been awarded at Omaha,

Nebr. Bids are desired for sewage disposal

works at Greenwich, Conn. Plans are being

prepared for a $300,000 sewer at Portland,

Ore. Watertown, S. D. has sold sewer bonds

in the sum of $88,000. The bond issue voted

at Kansas City carried an appropriation of

$900,000 for sewer construction. $865,000 has

been voted at Imperial, Cal., for a sewer

system, and El Centre, Cal., has voted a $250,-

000 sewer bond issue.

Miscellaneous

The United States Government has opened

bids for structural steel lock gates for dams
12 and 20 on the Ohio River totaling over

$50,000. A railroad construction contract

has been awarded at Walnut Springs, Tex.

Levee work on the Mississippi River at and

below Memphis is active. Several contracts

awarded call for moving over 8,000,000

yd. of earth fill for this work. Bids are

desired for 700,000 yd. additional levee on

one section, and for several smaller con-

tracts. At McGhee, Ark., $110,000 has been

voted for levee work. Bids are asked in

New York City for constructing a new
pier at the foot of 30th Street in Brook-

lyn. Bids are asked on drainage work involv-

ing nearly 2,500,000 cu. yd. of excavation at

Bartow, Fla. Bids are asked for constructing

an irrigation system at Eureka, Mont. The
Board of Estimate of New York City has ap-

propriated $80,000 for improving the Mill

Creek Canal. The connecting railway of Kan-
sas City has received authority from the

State Public Service Commission to undertake

railroad construction involving the rebuilding

of the Kansas City stock yards and freight

terminals connected with them which will cost

$1,000,000. The Kansas City bond issue noted

above carries an appropriation of $800,000 for

constructing trafficways and other improve-

ments. The Park Board of Kansas City will

also receive $680,000 for various improvements
under this bond issue. Bonds are to be sold

for a $121,000 pier at Redondo Beach, Cal.

It is reported that the United States Govern-

ment has appropriated $100,000 towards the

Medicine Creek dam at Lawton, Okla.

WATERWORKS

PROPOSED WORK.
WorcMUr, M.«>.-«eo. W Batth.ld*.¥»OfC—IT. v-<>r. •• - - '

Bivt! and lirater Comr., »rlt«« «>ntracts

batre besa let for

Pine Hill reservoir and pipe Une*. Con-

struction work lo be done by city.

Hitton, N. v.—Citizens voted Jo IMU*
»4»:o««bond. for water worke^ Bid. for

^^^ctlen to te received about July 1.

aC. Klltredge. En«r . G-man Inauranre

BIdi;., RoctiMiler.

Jeraey City. N. J.—J Byera Hj**!"*'
52 Vanderbllt Ave. New York. >»»<»«»-
Dieted plann for propo8«l "•* P'P« "P*
to be laid from .ler»py Cttv to Brookdale.

on the way to U»' ' ' ""ij *?'

ttmatea coat at ' - iw,K
V»n Keor*" Ch '"^ *^*-
Im prorementa.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-
neering and Building Supplies

PaUnon, N. J.—At a meeting here
June 7 ths cllle» of Pamair and Mont-
flalr <)eold<?d to Join In the development
of Manatiue watershed under the State
consarVatlon plan. City of .Newark made
Its appll'-atlon •mmi- time ago. Work
will <'niit about %'JJ)iXi.(no.

Coateavllle, Pa.— Bonds for $185,000 re-
ported sold for construction of water
worl<8 on Rock Run.

Morritvitle. Pa.—Borough haa been
ordered by State Health Board to build a
nitration plant to purify water; cost
about JIS.OOO.

Philadelphia, Pa. — The Council s

Finance Com. reported favorably June S

on appropriations as follows: Cold stor-

age, stoker equipment and appliances.
Queen Lane Pumping Station, including
purchase of land, $80,000; renewal and re-

placement of pumping station equipment
at .Shawmont, Roxborough, High Service,

Hoxliorough Auxiliary and Mt. Airy sta-

tions and purchase of automobile truck,

$195,000; purchase of combination loco-

motive crane and improvements at Lord-
ner's Point Pumping Station, $17,000; to

protect water mains under tracks of

Pennsylvania R.U., $25,000; improve-
ments at Torresdale Alters, $20,000; re-

placing wooden trestles under water
mains with permanent structures, $15,000;

laying mains In 10th, Oxford, Cambria
Sts., Haverford Ave. and Byberry and
Bensalem turnpikes, $75,000.

Baltimore, Md.—Specifications for pump
for Eastern Pumpmg Station, to take
place of one recently wrecked, nre re-

ported completed by Robt. I>. Clemmltt,
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Acting Water Engr.; it is to be an elec-

trically driven centrifugal pump, 20,000,000

gal, daily capacity; cost about $25,000.

Covington, Va.—Citizens voted $25,000
bonds for water works.

Bluefield, W. Va.—Plans being prepared
for municipal water works.

Covington, Ky.—J. Mason Howk,
Comr. of Pub. Property, has recom-
mended tliat bids be asked for c. 1. pipe

to be used in emergency main; all bids

to be for delivery in Covington and at
Wilder Station in Campbell County; it

will require S96 tons Class C pipe, 2591

tons Class D pipe and 2U tons special

castings.

East Liverpool, O.—Bonds for $200,000

.sold for water works improvements.
Chester & Fleming, Engrs., Pittsburgh,
Pa.

Marietta, O.—J. W. Frye, Dir. of Pub.
Service, writes no plans yet accepted for

proposed reservoir.

Kohler, Wis.—Citizens reported to have
voted to construct water works and a
sewer system, from plans of J. Donahue.

Ames, la.—A water filter plant is to be
<;onstructed at Iowa State College this
summer, to cost about $16,000.

Minneapolis, Minn.—Water bonds in
the sum of $100,000 reported sold, to be
used lor new mains.

Robbinsdale, Minn.—Village Council
considering issue of $15,000 bonds for
constructing waterworks.

Fargo, N. D.—The Water and Light
Comii. has recommended adoption of re-
port of Edw. P. Burch, of Minneapolis,
engaged to advise a permanent and ade-
quate artesian water supply for city. He
recommends erection of a 300,000-gal.
steel tank on a 100-ft. steel tower, at
site of pumping station in 2d Ward; in-
stallation of a pump at plant to pump
from big tank: laying certain water
mains and connecting dead ends in city;
estimated cost $24,000.

Edgemont, S. D.—Citizens voted $30,000
tionds for water works improvements.

Whitehall, Mont.—About $30,000 will be
spent for municipal water works and
sewer system. Address Geo. E. Baker,
City Engr.

Rockport, Mo.—W. W. HoUiway, City
Clk.. writes that call for bids has been-
delayed on account not yet getting good
wells. Hope to be ready to let contract
in about a month.

Seattle,
Roads."

Wash.—See "Paving and

Salt Lake City, Utah.—Local press re-
ports state bids desired by City Comn.
June 15 for $300,000 water and sewer
bonds.

BIDS DESIRED.
Le Roy, N. Y.—Until June 25 by Bd.

Water & Light Comrs. (John Maloney,
Pres.) for constructing dam, filtration
plant, laying pipe, etc., advertised in
Engineering Record. Jas. P. Weils,
Engr., 408 Exchange PI. Bldg., Rochester.

New York, N. Y.—Until June 14 by
Wm. Williams, Comr. Water Supply, Gas
and Electricity, for furnishing and de-
livering Venturi meter tubes and record-
ing apparatus for connections from Cats-
kill water supply.

Oakfield, N. Y.—Until June 24 by Vil-
lage Trus. for constructing waterworks,
advertised in Engineering Record. S. A.
Ingalsbe, Village Clk.; H. C. Kittredge,
Engr., Rochester.

Washington, D. C—Until June 15 at
Bureau Supplies and Accounts, Navy
Dept.. Washington, D. C, for delivering
Portland cement, testing machine and
centrifugal pump.

Lakeland, Fla.—About July 1 by J. R.
Boulware, Secy. Bd. Bond Trus., for
water works improvements and increasing
electric light plant: cost $130,000. Engrs
Scofield Eng. Co., Philadelphia, Pa.

Farmersvllle, O.—A. F. Gilbert, Village
Clk., writes that bids will be received
about July 15 for purchase of $16,000
bonds for water works and Are protection
and about July 20 for construction. Will
use Triplex pumps, 250-gal. capacity;
also either a tower or pneumatic system
Capacity about 40,000 gals.

Cincinnati, O.—Until June 18, by Direc-
tor Pub. Safety (Edw. P. Durr, Secy.), to
lay c. i. pipe, special castings, and valves
and other miscellaneous work for high-
pressure fire system in 8th St., Bway
and Reading Rd.

RIttman, O.—TTntil June 29 by Vance
Hickin, Clk. Village Council, for con-
structing waterworks; also same time,
separate bids for pumping equipment^
both proposals advertised in Engineering
Record. W. F. Peters, Engr., Medina;
R. Winthrop Pratt, Consulting Engr.,
Hippodrome Bldg., (Sleveland.

Chicago, III.—Until June 18 by W. B.
Moorhouse, Comr. Pub. Wks., to furnish
and deliver f.o.b. cars. City Pipe Yard
2352 S. Ashland Ave., 20 24-ln. gate
valves.

Lincoln, Neb.—Until June 22 by Theo.
H. Berg. City Clk., for erecting a 5n0-hp.
water tube holler, with chain grate stoker,
at city water and light plant, advertised
In Engfineerlng Record.

St. Louis, Mo.—Reported desired until
June 22 by Bd. Pub. Service (W. T. Flnd-
lay. Secy.) for 2595 tons 3 to 36 in. c. i.

coated water pipe, 350 tons special cast-
ings, 297 stop tapping valves and 850 Are
hydrants.
Tacoma, Wash.—Reported desired until

June 17 by Jas. C. Drake, Comr. Light
& Water, for furnishing and delivering
f.o.b. cars, Tacoma, a 30 in. hydraulically
operated gate valve of standard make.

Salt Lake City, Utah.—Reported de-
sired until June 16 for constructing a
5,000,000 gal. reinforced concrete reser-
voir. Address K. A. Scheid, City Re-
corder.

PRICES AND LETTINGS.
iflndicates award of contract.

Newark, N. J. — Following bids tor
straight c. i. water pipe and special cast-
ings, for both the low and high pressure
system, opened May 6 by Bd. Street and
Water Comrs.:

*rl206 tons 6 to 12 in. low pressure pipe,
$22.34 per ton, and 65 tons special cast-
ings at $55, awarded to Standard Cast
Iron & Fdry. Co., total cost, $30,517.
Next 2 lowest bids: U. S. Cast Iron Pipe
& Fdry. Co., $30,981; Warren Fdry & Ma-
chine So., $30,993.

A-1505 tons 16 to 24 in. low pressure
pipe, $21.84 per ton, 35 tons special cast-
ings, $54.50, awarded to U. S. Cast Iron
Pipe & Fdry. Co., total $34,777. Next 2
lowest bids: Standard Cast Iron Pipe &
Fdry. Co., $35,333; Warren Fdry Machine
Co., $35,724.

^^1310 tons 36 in. c. 1. water pipe at
$21.34 per ton, 50 tons special eastings $55,
to Standard Cast Iron Pipe & Fdry. Co.,
total $30,705. Next 2 lowest bids: U. S.
Cast Iron Pipe & Fdry. Co., $31,152; R. D.
Wood Co, $31,183.

ir&51 tons 6 and 12 In. cast iron high
pressure pipe, $21.99 per ton, 50 tons spe-
cial castings, to R. D. Wood & Co., total
$21,713. U. S. Cast Iron Pipe & Fdry. Co.,
$22,011; Warren Fdry. Machine Co., $22,-
613.

-A-Readlng, Pa.—Contract awarded by
Reading Suburban Water Co. to Reading
Contr. Co., for slow sand filter and stor-
age dam at $7,000. W. B. Ahrens, Engr..
622 Court St.

•RIdgway, Pa. — Contract for con-
structing addition to present filter (bids
opened June 1) awarded to Geo. 1.

Thompson & Co., Clearfield, at $4,310.
F. W. Ward, Engr., Ridgway.
'ArCleveland, O.—Contract for construct-

ing superstructure of Division Ave. pump-mg station reported awarded June 4 by
city to P. W. Mark Constr. Co., at
$233,898.

•A^CIeveland, O.—Contract awarded to
Builders' Iron Fdry., Providence, R. I.,
for one 30-ln. and five 48-in. Venturi
meters for Division Ave pumping station
at $9,993.

lA-Berwyn, III.—Contract to furnish and
lay water pipe awarded to T. H. Iglehart,
Rookery, Chicago, at $35,342.

irCrow Agency, Mont.—Contract award-
ed May 29 by J. B. Houston, Depot Q. M.,
U. S. A., Washington, D. C, for water
system at Custer Battlefield, National
Cemetery, Crow Agency, Mont., to Co-
berth, Hanes & White Co., Washington,
D, C, at $6,382.

San Diego, Cal.—Four lowest bids
opened May 26, at the Bureau Yards &
Docks, Navy Dept., Washington, D. C,
for sewer and water system at Naval
Radio Station, San Diego: Power Equip-
ment Co., San Francisco, $10,650; Mess-
mer & Rice, Los Angeles, $12,513: Hol-
land Constr. Co., San Diego, $12,882;
Isabel Constr. Co., San Diego, $12,885.

IVIInneapolls, Minn.—Main line sewer
bonds in tlie sum of $100,000 reported sold.

Watertown, S. D.—Bonds in the sum of
$88,000 reported sold, to be used (or con-
struction of sewers.

Whitehall, Mont.—See "Water Works."

Kansas City, Mo.—Citizens voted $400,-
000 June 1 for development of city sewer
system; and $500,0000 (or public sanitary
sewer in Blue River Valley.

Beaumont, Tex.—Citizens have voted
$30,000 bonds for sewer extension.

Tulsa, Okla.—Election will soon be held
to vote on Issuing $100,000 bonds for
additional sewers.

Enumclaw, Wash.—City Council con-
sidering construction o( sanitary sewers
in Cole, Well, Porter and Marion Sts., and
Lincoln and Monroe Aves. ; cost about
$11,000.

Olympla, Wash.—Council reported to
have decided to construct trunk sewer in
Franklin St., at cost o( $12,000.

Seattle, Wash.—A. H. Dimock, City
Engr., estimates cost o( constructing
Baliard trunk sewer, at $408,654. Work
includes 2852 lin. ft. 48-in. pipe; 2578 lln.
ft. 78-in.; 1700 lin. ft. 72-in.; 2026 lin. ft.

66-in.; 2436 lin. ft. 60-ln.; 2353 lin. ft.
18-in.; 3200 lin. (t. 6-in.; 5000 lln. (t. 8-in.
sub-drain, etc.

Seattle, Wash. — See "Paving and
Roads."

Zlllah, Wash.—City Council considering
construction of a sewer system.

LaGrande, Ore.—City Comrs. reported
to have decided to construct sewers be-
tween G and L Sts., including a disposal
tank.

Portland, Ore.—City Engr. reported to
be preparing plans for reconstructing
Tanner Creek sewer, from Washington St.
to Wiliiamette River; estimated cost
$300,000.

El Centre, Cal.—Citizens voted to issue
$250,000 bonds to build sewer systefti with
outfall in New River.

Imperial, Cal.—Citizens voted $865,000
bonds for sewer system; it proposed to
join with El Centro in laying a main
from here to New River, paying 2-5 of
the cost of section.

Salt Lake
Works."

SEWERAGE AND SEWAGE
DISPOSAL

PROPOSED WORK.
Portland, Me.—Washington Ave. sewer

will be extended to Allen Corner, Includ-
ing new sewers in North Deering; cost
$18,000.

Northampton, Mass.— City Finance
Com. will recommend an appropriation of
$10,000 for work of Sewer Dept.. which in-
cludes sewer from Hospital Hill to West
St.

Danbury, Conn.—Pub. Wks. Com. has
decided to construct Crane and Osborne
.St. sewer through 9th Ave., to cost
$10,900.

Camden, N. J.—City Council has passed
ordinance providing for issue of $10,000
bonds for building experimental sewage
plant.

Pitman, N. J.—Remington & Vosbury,
Camden, completed report on proposed
sew.age disposal plant, and estimate cost
at $91,000.

Lexington, Ky.—The Bd. of Health is
reported to have recommended the ap-
pointment of Dean Walter E. Rowe and
Prof. D. V. Terrell, of the State Uni-
versity, as consulting engineers to pre-
pare a sanitary map of Lexington city
together with plans and specifications foi
a sewage disposal plant.

Kohler, Wis.—See "Water Works."

City, Utah.—See "Water

Salt Lake City, Utah.—City Comn. !•

about to let contract for Sewer Exten-
sion No. 351 vitr. and concrete pipe » to

16-in.; cost about $33,381.

Moscow, Idaho—Council has passed
ordinance providing for construction or

storm sewers on 3d St. to D St.

BIDS DESIRED.
Boston, Mass.—Until June 15 by Patk.

O'Hearn, Acting Comr. Pub. Wks., for
sewers in Temple, Hillcrest, Lorette ana
Elgin Sts., and outlets. West Roxbury;
and until June 11 for pipe sewers and
drains in Montmorence Ave., East Boston.

Greenwich, Conn.—Until June 21 by
Sewer Comrs. (Wm. Wilson Heaton,
Chmn.) for constructing sewage disposal
works in East Port Chester, Conn., Sewer
Dist. No. 9, advertised in Engineering
Record. Sheldon E. Minor, Engr., Trust
Co. Bldg., Greenwich Ave., Greenwich;
Clyde Potts, Consulting Engr., 30 Church
St., New York.

ScarsdaJe, N. Y.—Until June 22 by
Sewer Comrs. (John R. Ross, Chmn.) (or
constructing extensions to sewers, about
23,500 lln. ft. 8 and 10-in. sewers, ad-
vertised in Engineering Record. Waring,
Chapman & Farquhar, Engrs., 874

Bway., New York.

South Brownsville, Pa.—Reported de-
sired until June 14 by T. A. Waggoner,
Borough Secy., (or about 2000 lin. (t. 8-

in. terra cotta sewer 8 manholes and 3

lampholes. L. G. Moslener, Boro. Engr.,
Snowdon Bldg., Brownsville.

Canton, O.—See "Paving and Roads."

West Carrollton, O.—Until June 15 by
H. J. Wilson, Village Clk., (or furnishing
material and constructing sewers In

various streets and alleys.

Frankfort, I nd.—Until June 17 by City
Clerk for 10,600 ft. of 6 to 15-in. pipe
sewers, average depth 10 ft.; 175 house
connections, 9 lamphoies, 25 manholes, 4

flush tanks and 4 combined manholes and
flush tanks; estimated cost $14,650. R. H.
Boynton, City Engr.

Chicago, III.—Until June 17 by W. R.
Moorehouse, Comr. Pub. Wks., to furnish
and deliver at tunnel shaft, Wilson and
Clarendon Aves., 1 motor-driven cen-
trifugal pump; also three 2,000,000-gaI.

motor-driven centrifugal pumps with
auxiliaries, etc., at Pullman Sewage
Pumping Station, 109th PI. and Illinois

Central R. R.

Huntington, L. I., N. Y.—Thirteen bids opened May 14 by Comrs. of Sewer Dist.

(C. M. Felt, Secy.) for constructing sewers and sewage disposal works, from plan»
of Geo. W. p'uUer, 170 Bway., New York, ranging in price from $77,949 to $1d5,675.

•^Following are unit prices of Engineer's estimate and 4 lowest bids: (a) Jin^-
neer's estimate, $76,339; (b) Frank Nordone, Mt. Vernon, $77,949 (awarded contract),
(c) Fred E. Gross & Son, Yonkers, $79,302; (d) Lincoln- Steele Fleming Co., Ne-w
York, $81,523; (e) Peter D'Amato. Newark, N. J., $86,530.

Sewers and Appurtenances: (a) '(b) .(o). A°2„ .v«
4,400 lin. ft. 8-in. vitr. pipe sewers, 0-6 ft. cut $0.46 $0.40 $0.46 $0.39 $0.35

48,375 lin. ft. 8-in., 6-8 ft. cut 46 .42 .52 .49 .48

5,555 lin. ft. 8-in., 8-10 ft. cut 66 .65 .73 .65 .65

2,845 lin. ft. 8-in., 10-12 ft. cut 85 .80 .93 .80 .80

1,040 lin. ft. 8-in., 12-14 ft. cut 1.06 .96 1.22 1.07 1.06

245 lin. ft. 8-in., 14-16 (t. cut 1.30 1.10 2.00 1.34 1.50

50 lin. ft. 8-in., 16-18 ft. cut 1.60 1.50 2.60 1.60 2.26

310 lin. ft. 10-in., 0-6 ft. cut 53 .60 .50 .46 .40

7,885 Un. ft. 10-in., 6-8 ft. cut 53 .60 .60 .61 .56

855 lin. ft. 10-in., 8-10 ft. cut 75 .75 .78 .72 .70

50 lln. ft. 10-in., 10-12 ft. cut 95 .96 1.00 .87 1.10

680 lin. ft. 12-in., 0-6 ft. cut 64 .66 .67 .62 1.00

1,205 lln. ft. 12-in., 6-8 ft. cut 64 .73 .67 .72 1.50

120 lin. ft. 12-in., 8-10 ft. cut 85 .85 .85 .78 2.00

35 lin. ft. 12-in., 10-12 ft. cut 1.05 1.00 1.20 .94 3.00

75 lin. ft. 12-in., 12-14 ft. cut 1.35 1.09 1.60 1.20 3.25

80 lin. ft. 12-in., 14-16 ft. cut 1.70 1.29 2.16 1.48 3.40

50 lin. ft. 12-in., 16-18 ft. cut 2.00 1.50 2.70 1.74 3.65

225 lin. ft. 15-in., 0-6 ft. cut 1.00 .75 .75 1.06 1.25

730 lin. ft. 15-in., 6-8 ft. cut 1.10 .94 .90 1.15 1.60

610 lin. ft. 15-ln., 8-10 ft. cut 1.25 1.05 1.15 1.31 2.00

50 lin. ft. 15-in., 10-12 ft. cut 1.50 1.16 1.75 1.46 2.60

20,000 lin. ft. 8-in. vitr. pipe sewer with bitu-
minous joints 03 .05 .04 .02 .05

4,000 lin. ft. 10-in. vitr. pipe sewer with bitu-
minous joints 05 .06 .05 .04 .07

2,000 lin. ft. 12-in. vitr. pipe sewer with bitu-
minous joints 08 .07 .07 .05 .16

500 lin. ft. 15-in. vitr. pipe sewer with bitu-
minous joints 15 .08 .10 .06 .20

2,000 lin. ft. lay and trench 14-in. c.-l. pipe,
0-6 ft. cut 75 .50 .50 .48 .75

2,500 5-ln. Y-branches on 8-in. pipe 50 .35 .30 .35 .40

365 5-in. Y-branches on 10-in. pipe 69 .45 .40 .48 .60

90 5-in. Y-branches on 12-in. pipe 85 .55 .50 .58 .75

60 5-in. Y-branches on 15-ln. pipe 1.00 .65 .65 .88 1.00

2,000 5-in. -% bends 23 .25 .25 .30 .40

400 5-in. double Y-branches. including caps. .50 .50 .25 .54 .60

1,500 lin. ft. 5-in. vitr. pipe risers 50 .45 .30 .46 .35

55 flush tanks and appurtenances 70.00 65.00 65.00 72.00 70.00
240 manholes and appurtenances 40.00 37.00 38.00 39.00 36.00
90 tons c.-i. pipe 25.00 24.00 30.00 30.00 88.00
1 ton c.-i. specials 60.00 59.00 60.00 75.00 60.00

10 cu. yds. rock excav 3.00 3.00 5.00 3.00 4.00
100 cu. yds. extra earth excav 60 1.00 1.00 2.00 1.00
200 cu. yds. extra earth filling 50 .75 .50 .50 .40
20 cu. yds. extra broken stone or gravel fill. 2.00 1.85 2.00 3.00 2.00
20 cu. yds. concrete for sewer system 10.00 6.00 8.00 7.00 7.00
1 M ft. lumber (or foundations 32.00 35.00 50.00 60.00 40.00

500 lin. ft. piles 50 .60 .50 .75 .60
10 M ft. sheathing left in place 32.00 31.00 35.00 36.00 38.00

250 sq. yds. relaying of cement walks 1.35 1.80 1.80 1.80 1.36
20 sq. yds. relaying of wood block pavement

with concrete base 3.50 1.90 2.00 3.00 2.00
900 sq. yds. relaying o( flag stone walk 20 .15 .50 .60 .27

4,000 sq. yds. relaying of bituminous macadam
pavement 60 1.60 .30 .70 .45

2,000 lin. ft. 1-in. galv. iron pipe line 25 .18 .25 .15 .25

Sewage Di-sposal Work:
Settling tank and appurtenances (lump sum). .5.100.00 5,044.00 6,000.00 7,327.00 8,600.00
Storage tank and appurtenances (lump sum). 2,500.00 2,480.00 1,636.00 3,475.00 5,500.00
Building sterilizing devices and appurtenances

(lump sum) 2,200.00 2.720.00 2,000.00 2,498.00 2,500.00
Sludge drying bed and appurtenances (lump

sum) 300.00 1,500.00 1,500.00 254.00 360.00
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Catfar, Falls, la—Reportad dastred ua-
Ul Jane 14. T. U. Aitkin. City CUc, tar
uaauucUnc stomi aewera In portlona of
vartooa atraeta.

Lake Mills, la.—I'ntil Juna 14 br O. N.
styn«. Town Clk.. for conatrucUnc aya-
:«m of saiiltar>- s«wcn and diapoaal
ptani. U. Tschirct A Sona. Bncra..
Amariean Trust Bank BMc., Cadar
Rapida.

St. Paul, Minn.—Reported desired un-
-.U June 14 by Aus. Hobensleln. City
{urchaainc AsC for construcUns sewera
ID Qlenham, Maplewood. Mad/ord and
Otto Avea.

PRICES AND LETTINQ8.
irittJieat— award of contract.

ANaw York. N. Y.—Coatracta awarded
for cooatructins sewers In Bronx Bor%
aa follows: Plimpton Ave., bet. Boaoobel
ATe. and Featherbed Lane. Tony Lapa-
dula, J34 Court St.. Brooklyn, $9,798rw.
:ttth St. and Putnam Ave., to HanL J.
oneUn. 147 E. IlJtli St.. I3.00S: W. 134th

St.. bet. Spuyten I>u>-vil Rd. and Kinga-
brldse Ave.. JflchL Kamme. C&8 E. Ulst
St.. tl«.t73.

-AOawego, N. Y.—Contract aararded for
constractlon of 5 aewera to Arthur J.
Shaw. Bataria; total. tSS.SI». WorIc In-
riudes 17S» ft. M, S*. M, 24. 2! and 20-ln.
vltr. tile aecment litock sewers and 2S,72C
'-L It. U, 12. 10 and 8-ln. vltr. Ule aew-
era: 4K T-branchaa. 15 manholes. 1 flush
enda. Chaa. W. Lindilay. Coaar. of Pub.
Wka.

'*Rittman. O.—^Ponosrinc are totals of 4
lowest bids opened Majr 2S for eonstruct-
Inr aewer syaten: Shullo Broa. A. Nlck-
elea. Canton. (11.1*1 (awarded contract):
E. H. ScfaeSow, Elsin. IIL, tlS.Wl: Wm.
H. Hunt * Son. Akron, t20,6«l: Mc-
I^tiKhUn Cootr. Co.. Pittsburgh. Pa..
n0.7C4. W. K. Peters. Ensr., Medina.
R. Winthrop Pratt. ConsnlUnK T^agr.,
Hippodrome Bid*.. Cleveland.
*Unlt pricea of 8hulk> Broa. * Nlck-

elca. Canton, saeccaatol bidder:
Barth Excav. In Trench.

iM en. yda. 4-« ft. cut »0.20
•JM CO. yda. (-1 ft. cut 0.20
«.«• cu. yda. 1-10 ft. cut 0.28
MJO cu. yds. 10-12 ft cut O.MUU cu. yds. 12-14 ft. cut 0.40» CO. yda. 14-U ft. cut 0.40
T»0 en. yda. l«-lt ft. cut O.SO
•Men. yda 11-22 ft. cot «M

. , Vltr. Pipe m Ptoee.
1.410 lin. ft. C In 0.10
1».»50 an. ft. g In 0.17

2.104 Un. ft. 10 in Jl*
1.115 Un. ft. 12 In J||
(55 Un. ft. 15 in O'^

"Y" Branches.
lis (-In. pipe. 6 in. ea 0.39

15 8-ln. pipe. 6 in. ea »•«
101 10-ln. pipe. « In. ea O-*?

72 12-ln. pipe, 6 In. ea J-Jo
21 16-in. pipe. S tn. ea...,. 0.96

4 4-« ft. deep, ea 20.00

12 (-1 ft. deep, ea JO.OO

27 1-10 ft. deep, ea 33.00

IS 10-12 ft. deep, ea «00
7 12-14 ft. deep, ea 46.00

3 14-1« ft. deep, ea i9-00

16-19 ft. deep, ea 50.00

1 19-22 ft. deep, ea »'.00

Flush tanks. ., ,.
1 4-6 ft. depth 66-50

1 6-8 ft. depth 65.50

1 S-10 ft. depth 69.60

1 10-12 ft. depth i3.50

1 12-14 ft. depth 73.50

1 14-16 ft. depth 75.50

1 16-19 ft. depth 78.»0

1 19-22 ft. depth 81.S0

4H tonsc.-l. bell and spigot pipe.. 32.00

10 cu. yds. concrete 8.BO

.^heetlni;: left in place, per M ft 35.00

Rock excav., per cu. yd <.50

Stone or gravel fill in trenches per
cu. yd 5.50

Repairing brick part., per a^^. .vd 2.00

Olencoe, IM.—Blds were opened May 18

by Bd. I^ocal Improv. for sanitary sewers
in Crescent Drive, from plans of Windes
& Marsh. Winnetka. FollowinK are totals

of 4 lowest bids with Engineer'.K estimate:
Wm. Pavldson. "03 Park Ave., VVilmette,
$29,9.i9: V. K. Keminski, W'atertown. Wis.,
$30,768; Johnson & Thomsen. 944 Wash-
ington Ave.. Kacine. Wis., $31,041: Mona-
han Bros.. 19 S. La Salle St., Chicago.
(31.530: Elngineer's estimate, (34,337.

^Following are unit prices of Wm.
Davidson, who was awarded contract
June 1:

10,588 Un. ft. 8-in. vltr. salt glazed
hub and spigot sewer pipe, 11 ft.

deep '1?9
496 Un. ft. 8-ln., 13.5 ft. deep 2.50

440 Un. ft. 8-ln., 21 ft. deep 4.00

1.390 lin. ft. 8-ln., 26 ft. deep 6.00

65 brick masonry manholes with
c.-l. covers and rims weighing
480 lbs 48.00

260 lin. ft. 8-ln. Iron sewer pipe cov-
ered with frost jackets and sup-
ported on bridges and piles 1.50

1 connection to manhole of Sanitary
Dial, of Chicago 35.00

Omaha, Neb.—Contract awarded by

City Council to J. J. Hanighen for con-

structing storm water sewer through

Miller Park, at $53,495.

Anaconda, Mont.—.See "Paving and
Roads."

Argenta, Ark.—Contract awarded to

Moreno. Brooks & Burkham of St. Louis,

Mo., for sanitary sewers in east section

in §ewer Improv. DIst. No. 1, at about

$10,000.

American Falls, 'da^o. — COTitract

awarded by City Council to S. A. Forter,

American Falls, for construction of 4

miles of sewer at $22,416.

RIttman. O.—Thirteen bids were opened May 25 for sewage featment plant,

ranging in price from (2»,05« to (36.020. W. F. Peters, Engr., Medina. R. Winthrop
Pratt. ConsulUng Engr., Hippodrome Bldg., Cleveland. .

FoDowing are unit prices of 4 lowest: (a) C. A. Pierce, Rittroan, $29 046 (awarded
contract): (b) Pitt Constr. Co., Pittsburgh, Pa.. $32,206; (c) T. Wildeson & Son,
Manaflekl. (32.112: <d) Kent Constr. Co., Kent. (32,363. ,.., , , ,^.

•(a) (b) (c) (d)

5.114 CO. yds. earth excaratlon (0.30 (0.60 (0.6d $0.39

3.142 cs. ydai rolled embankment O.IO 0.20 O.IO 0.15

446 CO. yds. plain concrete 8.25 8.00 6.50 7.82

2M CO. yds. reinforced concrete 11.50 12.00 15.00 17.80

6.»0« cu. yds. niter material, CHass "A" sand L53 1.60 1.80 1.70

1420 cu. yds. Mter material. Claas "B" gravel 1.85 1.80 1.80 2.00

4.660 Un. ft. Tllr. pipe, 4 In 7. 0.08 0.10 0.12 0.07

4<M lin. ft. Titr. pipe, (In 0.12 0.15 0.16 0.13

172 lin. ft. vltr. pipe. 8 In 0.16 0.20 0.20 0.18

2«8 Un. ft. vltr. pipe. 10 In 0.22 0.25 0.28 0.22
1,155 Un. ft. vltr. pipe. 12 In 0.65 0.30 0.30 0.26

(«• lin. ft. vltr. pipe. 15 In 0.84 0.40 0.40 0.47
I^IM Un. ft drain tile, 4 In 0.04 0.05 0.10 0.06

2 brick manholes with appurtenances 60.00 35.00 35.00 26.00
It tons c.-i. B. * 8. pipe 17.00 60.00 40.00 60.00
W lin. ft. w.-L pipe. IH In 0.75 0.50 0.10 0.25

!•« Un. ft. w.-l. pipe. 1 Tn 0.50 0.30 0.10 0.22
<3ate ralres and shear gates (lump sum) 800.00 650.00 681.75 18.00
Mis/-eUaneous iron and wood work (lump sum) 1,000.00 1,000.00 698.60 932.00
ControDing apparalDS (lump sum) 625.00 600.00 750.00 700.00
Pumps and pumping equipment (lump sum) 1,000.00 1,300.00 1,217.50 1,300.00
Pump house (lumpsum) 500.00 1,000.00 407.75 700.00
Additional relnforc. steel (per lb.) 0.06 0.03 0.03 0.04
Additional lumber (per M ft) 70.00 30.00 40.00 50.00
Sheeting and sharing in place (per M ft) 40.00 25.00 35.00 45.00

SItoam Springs, Ark.—Eighteen bids opened May 12 for construction of sanitary
sewers, from plans of Winters & Dove, Bngrs., Ft. Smith, ranging In price from
(43.711 to («0.4(l.

Unit prices of « lowest bids: (a) Everett A. Burt. Hutchinson, Kan., (43,711
(awarded contract): (b) Baah & Janes, Joplln. Mo., $45,400; (c) I'ouncey F'avlng &
Constr. Co.. Memphis, Tenn.. (45.496: (d) Hutherlln Constr. Co., Kansas City, Mo.,
(4«.011.

For Fumlsbt and L«y.
t,MO ft ritr.

44W ft vltr.

tMt ft vltr.
2«.»«0 ft vltr.
1(,(00 ft. vltr.
MO ft « on
MO ft 6 on (-in.
tU ft 10-ln. c.-L
72 ft 8-ln. C.-I.

M ft «-tn. c.-l

For Ecav.
0-4 ft
4-«
6-1
1-10

pipe sewer,
pipe sewer,
pipe sewer,
pipe sewer,
pipe sewer,
8-ln. Vs

15 In.
12 In.
10 In.
1 In.
« in.

Vs
pipe
pipe
pipe

and Refill
trench
trench
trench
trench
trench
trench....,
trench

•(a)

(0.50
0.32
0.24
0.18
0.12
0.40
0.10
1.25
1.00
0.75

U.MO ft 0-4 ft trench.... . 0.10

2»,1«« ft 4-6 ft trench 0.15

7,500 ft 6-8 ft. trench 0.20

LWO ft 8-10 ft trench 0.35
»0 ft 10-12 ft. trench 0.60

no ft 12-14 ft. trench 0.75

100 ft 14-16 ft. trench 1.00
For Building.

116 standard manholes 22.00
120 ft additional depth of manhole 2.60

12 flush tanks 60.00

40 lampholes 10.00

26 cu. yds. extra concrete 10.00

1,000 cu. yds. excav. rock In trench 3.00

500 cu. yds. excav. earth at disposal plant 0.40

600 cu. yds. excav. rock at dispoeat plant 2.00

1 M ft. sheeting left in trench •. 20.00

100 cu. yds. place earth In embankment 0.10 „ ,„
Diapoaal plant complete 1,000.00 9,200.00 7,650.00 9,150.00

(b)

(0.47
0.34
0.26
0.20
0.13
0.55
0.35
1.20
0.90
0.60

0.13
0.17
0.20
0.30
0.65
0.87
1.06

30.00
3.00

(5.00
7.00
7.00
2.25
0.40
1.50
12.00
0.40

(c)

(0.50
0.35
0.28
o.ie
0.12
0.30
0.25
2.00
1.50
0.90

0.16
0.17
0.25
0.40
0.60
0.80
1.00

26.50
3.00

60.00
6.00

12.00
3.00
0.30
1.50
20.00
0.30

(d)

(0.65
36

0.235
0.19
0.15
0.69
0.46
0.85
0.80
0.70

0.11
0.14
0.21
0.28
0.45
0.76
0.15

28.30
4.00

62.60
7.00
8.00
2.70
0.40
2.00
39.00
0.45

BRIDGES

PROPOSED WORK.
Lowell, Mass.—City Council voted to

issue $80,000 bonds for constructing bridge

at Pawtuckettvllle. Wm. M. Deraaine,

Engr., Springfield.

Barnsboro, N. J,—Bridge over Run at

Tvler's Mill near Barnsboro is to be re-

placed with concrete structure; cost

about $6,000.

Cape May, N. J.—Bd. Freeholders au-
thorized bond issue of $32,000 for con-

structing bridge.

Phoenlxvllle, Pa,—Plans and specifica-

tions desired until June 21 for a steel

girder and an inter-county bridge oyer

Schuylkill River between PhoenixviUe
and Mt. Clair. Address County Comrs.,

at Norristown.

Baltimore, Md.—All bids opened by Bd.

Awards for constructing bridge over
Western Maryland tracks at Bentalou St.

have been rejected. According to re-

ports, new bids will be received.

Milledgevllle, Ga.—Plans being consid-

ered tor constructing steel bridge over
Oconee River between Washington and
Wilkinson Counties; cost about $25,000.

Palisade, Minn.—R. G. Sanford, Town
Clk., writes it is proposed to construct a
bridge over Mississippi River opposite
Palisade; it will probably be of lift type
on concrete foundation, and cost $9,000.

Hardin, Mont.-Bd. County Comrs. ap-
propriated $5,000 and $10,000 toward con-
structing steel bridges over Tongue
River at Wyola and Little Horn River on
Sarpy Rd.. respectively.

Kansas City, Mo.—Citizens June 1 voted
$450,000 bonds for bridges and viaducts
and $200,000 for approaches to 12th St.

viaduct.

Los Angeles, Cal,—Plans are being pre-
pared by Bd. Public Utilities for 4 via-
ducts to be constructed over railroad
tracks at Macy, 1st. 4th and 7th Sts., re-
spectively; cost about $3,500,000. City,
county and street railway companies to
share cost of improvement.

BIDS DESIRED.
Grove City. Pa,—Until June 21 by

County Corars., at Mercer (H. C. Com-
stock, Clk.), for furnishing material and
constructing Pine Ave. Bridge over Wolf
Creek. Boro. Grove City; also for piling.
in place and constructing abutments of
cither stone or concrete for said bridge.
Lewis E. Burnside, Co. Engr., Grove City.

Wllllamsport, Pa.—Reported desired un-
til June 25 by A. P. Zuber, Clk. Co.
Comrs., for 5 stone arch bridges 10 ft. to
24 ft. spans, 3 concrete steel bridges 24 to
40 ft. spans, and placing steel floor beams
and joists and new floor on 287 ft. bridge.
Superior, Wis.—Reported desired until

June 16 by C. J. Morrisset, Co. Highway
Comr.. East End, Superior, for 60 ft. span
steel truss bridge with concrete deck and
abutments.

Cumberland, Md.—Until June 19 by Co.
Road Dirs. (J. T. Edwards, Pres), for
furnishing material and constructing a
a steel bridge 16 ft. clear width, 70 ft.
long, c, to c. to replace old steel bridge

spanning canal at Virginia Ave. and re-

moving old bridge and 4 cap stones,

about 8 miles to Dickens Mill and placing

each cap stone in 1 cu. yd. 1-2-4 cement
mortar; erecting said old bridge over
Evitts Creek and giving all steel one coat

of paiht. D. P. LieFevre, Co. Roads
Engr.

Bethel, O.—Reported desired until June
15 by L. B. Eylor, Co. Aud. at Waverly,
for 123 ft. span steel bridge over Sun Fish
Creek, Bethel.

Sidney, O.—Reported desired until June
15 by County Com is. for constructing a
concrete arch over Panther Run Creek,
Cynthiana Township.

Illinois.—Until June 16 by State High-
way Comn., Springfield, for bridge work
as "follows: „ .

Engineer s
Estimate of
Total Cost
of Work
$5,100
2,786
1,873
6,027

County Sect.
Perry A
Gallatin A
Gallatin B
Randolph.. B

Cu. Yds.
Concrete

293.5
227.6
143.3
433.6

Indianapolis, Ind,—Until June 21 for

constructing a 100-ft. reinforced concrete
arch bridge; bridge to be faced with and
trimmed with Bedford stone and granite.

J. T. Jeup, City Engr.

St Louis, Mo.—Reported desired until-

June 29 by Bd. Pub. Service (Wm. T.

Finlay, Secy.) for furnishing about $1,000,-

000 worth of steel for east approach of

Free Bridge.

Ribera, N. M.—Until June 15 by Bd.
County Comrs. (Lorenzo Delgado, Clk.),

at Las Vegas, for constructing 110-ft. steel

bridge on steel tubes, with 2 31-ft. ap-
proaches, 16-ft. roadway, at Ribera over
Rio Pecos.

San Francisco, Cal.—Until June 23 by
Bd. Pub. Wks., for constructing a Strauss
Trunnion bascule bridge across Channel
St. waterway, to have a span of 90 ft.,

40 ft. roadway, with a double street rail-

way track in the center. Probable cost
$120,000.

Scotia, Cal.—Reported desired until

June 15 by County Superv., at Eureka
(F. M. Kay, Clk.), for cable suspension
bridge, main span 750 ft.; also bids for
steel bridge with 2 324-ft. spans. Said
bridge to be erected over Eel River.

Brownhill, Ont.—Until June 18 by Frank
Barber, Engr., 57 Adelaide St. E., for con-
structing 40-ft. span, reinforced concrete
bridge, being the third bridge south of
Brownhill over Toole's Creek, on boundary
road between York and Ontario Counties,
known as Toole Bridge.

Toronto, Ont.—Until June 15 by T. L.

Church (Mayor), Chmn. Bd. Control, for
constructing Strachan Ave. Bridge over
C. P. R.R. tracks. Bids desired on steel
superstructure; also concrete masonry
substructure and concrete floor.

PRICES AND LETTINGS.
•^Indicates award of contract.

Enosburg Falls, Vt.—Contract for con-
structing concrete bridge (bids opened
June 5) awarded to Hynes Contr. Co., of

Wales, Mass., at $8,965. F. W. Spicer,
Chmn. Bd. Selectmen.

Waterbury. Conn,—Contract awarded
by Bd. Pub. Wks. to remove steel bridge
at Bank St. and rebuild on new abut-
ments at Freight St., to Spaulding Constr.
Co , Suffield, at following bid: remove, re-

build and paint steel bridge (lump sum)
$5,950, 15 M. ft. Georgia pine plank. $.55;

5 M. ft. spruce plank, $45; total $7,000.

Other bids: Hudson River Co., Inc., New
York, $9,000; C. A. Sibley, New Haven,
$9,560; McHarg Barton Co., New York,
$11,800.

Buffalo, N. Y.—Contract awarded to

Lathrop, Shea & Kenwood, of Buffalo, at

$155,000, for masonry, paving and other

work necessary for constructing vladuc;t

over Pennsylvania R.R., under Lehigh
Valley R,R. and Lackawanna & Western
R.R. Edw. B. Guthrie. -Ch. Engr. Grade
Crossing Comn.

Waterbury, Conn,—Following 4 lowest bids opened June 1 by Bd. Pub. Wks. for
constructlnK a .>-span reinforced concrete arch bridge across Naugatuck River at
Hank St: (a) Hudson River Co., 149 Bway New York, $61,S37 (awarded contract);
fb) Barsaghl Vought Co., Inc. ;99 Madison Ave. New York, $62,870; (c) Robt. Daley
Co., New Haven. |66,091; (d) Kred T. Ley & Co., Inc., Springfield, Mass., $70,455.

•(a) (b) (c) (d)
2,067 cu. yd.s. exc. bridge abut, and piers to el. 110... $1.15 $1.25 (0.50 (1.60
1,422 cu. yds. exc. bridge abut, and piers below el. 110. 2.30 3.00 0.50 3.00
l.o40 cu. yds. concrete masonry, 1-3-6 .. 7.50 5.00 8.00 7.00
428 cu. yds. concrete masonry, 1-2^-5 8.30 6.00 10.00 7.00
908 cu. yds. concrete masonry, 1-2-4 .. 9.20 12.00 10.00 12.00
60 cu. yds. concrete masonry, 1-2-4 1-in. stone 9.50 12.50 25.00 15.00

Parapet walls moulding and curbing (lump sum) 9,055.00 9,025.00 7,000.00 9,600.00
70 cu. yds. pier ends and coping 61.50 60.00 2,955.00 65.00
113 tons steel reinforcement, 1 sq. in 50.00 45.00 80.00 66.00
20.5 tons steel reinforcement, % sq. in 50.00 48.00 75.00 66.00

.8 ton steel reinforcement, >4 sq. in 50.00 50.00 80.00 66.00
890 sq. yds. wire mesh reinforcement 0.45 0.40 0.35 0.50
.(60 sq. yds. brick sidewalk 2.00 1.50 1.00 1.85

Iron conduit and boxes (lump sum) 125.00 500.00 100.00 126.06
40 M ft. wood sheet piling 50.00 70.00 55.00 60.00
12.0 M ft. timber grillages 45.00 50.00 50.00 60.00

670 lin. ft drain tile, 6 in ; 0.25 0.25 0.20 0.40
Const, and remove temporary bridge (lump sum) 3,105.00 3,500.00 6,600.00 3,660.00

M,'il2 !
"• "• ''<*• frn'^er piling, 12-20 ft. long 0.25 0.25 0.20 0.10

6,000 Un. ft. rd. timber piling, 20-30 ft. long 0.25 0.25 0.20 0.10
980 cu. yds. cxciv. ret. wall 0.35 1.50 0.50 2.30
4,5 cu. yds. rubble masonry 2.50 4.00 5.00 3.60
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^Canton, N. Y.—Contracts for con-
structing Morley Bridge and Grannis
Brooli Bridge awarded by Town Bd. to
Groton Bridge Co., Groton, Conn., at
$8,232. Bids opened May 28.

-A^Wallklll, N. Y.—Three lowest bids
opened by J. Grant Upright, Town Supt.
Highways, for constructing bridge over
Wallkill River submitted by Rennell
Constr. Co., New York, $24,326 (awarded
contract) ; Thomson, Wooster Co., Wal-
den, $24,870, and Woolsey Constr. Co..
Poughkeepsie, $24,950. Concrete Steel
Eng. Co., New York, Designing and Con-
sulting Eng.

y^Harrlsburg, Pa.—Contract awarded by
Co. Comrs. for constructing reinforced
concrete earth filled arch bridge over
Wiconisco Creek at Lykens, to G. W.
Ensign, Inc., Harrisburg, at $4,516 (bids
opened June 4).

Roanoke, Va.—Lowest bid opened for
repairs to "Virginia Ave. Bridge sub-
mitted by Virginia Bridge & Iron Co.,
Roanoke, at $6,400. City, county and
street railway company share cost.

Lake Charles, La.—Bids opened June 1

by Highway Dept. for constructing a re-
inforced concrete arch bridge with a
double-leaf Strauss trunnion bascule
span, over Calcasieu River, near Lake
Charles. Contracts awarded as follows
(F. H. Frank.and, Bridge Engr.);
^Six reinforced concrete arches to

Missouri Valley Bridge & Iron Co.,
Leavenworth, Kan., and the Fruin-Col-
nan Contr. Co., St. Louis, Mo. (combined
bid), as follows: 1544 yds. 1:2:4 concrete,
$12.60; 1846 yds. 1:3:6 concrete, $11.60;
161,360 lbs. steel reinforcement, 3 cts.

;

14,240 ft. wooden piling, 50 cts.; 1465 sq.

yds. bituminous pavt., 75 cts.; total,

$53,924.
T^Fabrication of steel work and ma-

chinery of the double-leaf trunnion bas-
cule span, to the Federal Bridge Co.,
Wauesha, Wis., 168,000 lbs. structural
steel, 3.65 cts.; 22,500 lbs. machinery 10

Erection to Missouri Valley Bridge
Co., Leavenworth, at lump sum bid of
S9 532.
The above bridge consists of 6 rein-

forced concrete 2-ribbed arches of 96-tt.

clear span ea., spandril columns support-
ing concrete deck paved with bituminous
concrete. Roadway 20 ft. wide; 1 ap-
proach concrete girder span on the south
of 36-ft. clear span. An electrically oper-
ated double leaf channel span paved with
creosoted wood blocks.
Contract awarded by Highway Dept.,

Bd. State Engrs., New Orleans (Frank M.
Kerr, Ch. Engr.), to Missouri Valley
Bridge & Iron Co., Leavenworth, Kan., at
$52,000 (bids opened June 1), to construct
approach to Calcasieu River Bridge, being
a section of Lake Charles-West Lake
Highway, Calcasieu Parish.

Canton, O.—Contract for constructing
bridges, bids opened May 28 by County
Comrs., awarded as follows: W. Tusca-
rawas St., Coshocton Constr. Co., Coshoc-
ton, $10,146; 8th St. N. E., superstructure,
L,ackawanna Bridge Co., Buffalo, $3,740;
8th St. N. E.. substructure. Cox & Glass.
Kensington, at $9,143. C. L. Stoner. Co.
Clk.

Cincinnati, O.—Following 4 lowest bids
opened June 1 by Bd. Pub. Service (F. S.
Krug. Ch. Engr.) for constructing Park
Ave. bridge over Kemper Lane: D. P.
Foley, $125,355; A. J. Yawger, $136,294;
Ohio Valley Contr. Co.. $142,429; Roos
Bros., $143,875.

Chicago, III. — Contracts reported
awarded by Union Station Co. (Thos.
Rortd, Ch. Engr.), 521 W. Adams St., for
constructing a trunnion bascule bridge
over south branch of Chicago River at
W. Monroe St. as follows: To Fltzsimons
& Connell Dredge & Dock Co., Chicago,
for dredging, pile driving and sub-
structure work; for steel work and erect
main superstructure, to Ketler-r:iIiott
Constr. Co., and electrical work, to Pierce
Electrical Co. Contractors all of Chicago
(bids opened June 1).

Green Bay, Wis.—Lowest bid opened
May 29 for repairing Main St. bridge was
that of Greiling Bros., Green Bay, at
$20,425. Work includes creosoted timber
planking and wood block, 2 coats of paint
for steel work; also steel Installed at 7
cts. per lb.

Tumwater, Wash.—Lowest bid opened
by Co. Comrs., June 1, at Olympia. for
constructing concrete bridge over Tum-
water Creek submitted by H. S. Wrieht
Everett, at $13,444.

PAVING AND ROADS J
PROPOSED WORK.

Westvllle, N. J.—City Council contem-
plate spending about $50,000 for street
Improvements.

Greenville, S. C—P. F. Ptitton. Hen-
dersonville, N. C, has been selected as
supervising engineer for road work to be
conHtructed In Greenville County under
bond Issue of $950,000.

Newport, Tenn.—Road bonds in the
dum of $200,000 will be opened June 22 by
County Pike Comn. (Everett Greer, Secy.).

Murray, Ky.—Citizens Calloway County
voted $300,000 bonds for constructing
roads.

Chillicothe, O.—H. M. Redd, City Engr.,
has been instructed to prepare plans and
estimates for cement sidewalks, curb and
gutters on E. 2d and N. Shugar Sts.

Wellington, O.—About $12,000 Penfleld
Township road bonds have been sold.

Bedford, I nd.—Bonds In sum of $31,000
tor constructing gravel roads in Lawrence
County have been sold by County.

Indianapolis, Ind.—Bd. Pub. Wks. voted
to pave Keystone Ave., New Jersey St.
and Kentucky Ave.; cost about $25,392.

Fairmont, Minn.—Citizens voted $60,000
bonds for street improvements.

New Ulm, Minn.—All bids opened June
1 for furnisliing and delivering a 10-ton,
single cylinder, 3-wheel, horizontal gaso-
line road roller have been rejected. Ad-
dress, F. D. Minium, City Engr.

Fremont, Neb.—City Council voted to
pave 2V2 miles streets.

Omaha, Neb.—Council passed ordinance
creating paving districts along lotli and
Pacihc .Sis., to be repaved. or present
stone surface relaid.

Laurel, Mont.—O. H. Bundy, City Clk.,
writes City Council is considering paving
of Main St. with bitulithic about 14,500
sq. yds. on gravel foundation; cost about
$32,000.

Laurel, Mont.—City Council voted to
pave 14,500 sq. yds. with bitulithic in
Improvement Dist. No. 15. Bids are
about to be received.

Livingston, Mont.—City Council voted to
construct cement sidewalks on Ftont and
6th .Sts.; cost $10,000.

Kansas City, Mo.—Citizens June 1

voted following bonds: $450,000 for con-
structing 6th St. trafflcway; $300,000 23d
St. trafflcway; $25,000 Chestnut Ave.
trafflcway; $25,000 widening Brook St.

Springfield, Mo.—Springfield Traction
Co. contemplate paving Booneville St.;
cost $60,000. A. F. Van Deinse, Gen.
Mgr.

Beaumont, Tex.—Citizens voted $85,000
boiuLs for street improvements.

Terrell, Tex.—Comrs. Court sold $300,000
bonds for road improvements.

Belllngham, Wash.—Contract is about
to be let by City Council for grading, fill-

ing, constructing o-ft. concrete sidewalks
on Indian, "F," Utter, Jager Sts.

Chehalls, Wash.—Contract is about to
be let for macadamizing 1 mile Pacific
Highway across Jackson Prairie. Work
will be carried on by State Highway Bd.,
Olympia, and County Comrs.

Enumclaw, Wash.—City Council voted
to pave Cole .St. and repave Griffln Ave.

Mt. Vernon, Wash.—Bd. County Comrs.
voted to construct 214 miles concrete
road along Skagit Valley east from Sedro
Wooley.

Seattle, Wash.—City Council contem-
plates paving following streets witli
brick: Horton, W. Stacey and Massachu-
setts Sts., cost $50,730; also construct sea
wall, reconstruct sewer and water mains
and pave with brick on Railroad Ave.,
$104,408.
Bd. Public Works contemplates paving

Valley St. and 5th Ave. North; cost $48,151
and $27,145, respectively.
Plans and specifications filed bv City

Engineering Dept. with Bd. Public Works
for paving as follows: Fairview St., cost
$45,900; 5th Ave. North and Albia St., cost
$25,383; W. Massachusetts St., cost $32,-
000: East Green Lake Way, cost $110,000;
Mill St., cost $12,000.
Contract about to be let by Bd. Pub.

Wks. for paving with a.sphalt 8th Ave. W.,
W. Galer and W. Garfield Sts. ; cost about
$60,000.

Tacoma, Wash.—Comrs. of Pierce
County soon to let contract for paving on
Orting Road about 7 miles; asphalt, con-
crete, warrenite or bitulithic.

Walla Walla, Wash.—Contract about to
be let by County Comrs. for macadamiz-
ing 3 miles roadway west of College Pi.

Astoria. Ore.—Columbia Highway In
Clatsop is to be constructed at cost, about
$23,000. J. C. Clinton, County Clerk.

Portland, Ore.—City Council voted to
pave E. Adler, B. Water, E. 32d, E. Clay
and E. 7th Sts.; cost about $46,000.

Salt Lake City, Utah.—City Comn. will
soon let contract for a large amount of
paving work, including the following:
Paving extension 108. of bitulithic on
B St.. between 3d and llth Aves.. cost
$25,602; No. 106, 6th E. St. and 4th S. St.,
cost $46,175; No. 113, curb and gutter with
cement, install drains and pave with
asphalt, 4th W. St., between 1st and 2d S.
Sts., cost $13,8,59.

Moscow, Idaho.—City about to let con-
tract for 20,000 sq. yds. asphaltic con-
crete pavement.

New Westminster, B. C. — Contract
about to be let by City Council for
macadamizing and constructing concrete
.sidewalks on Hospital and Keary Sts.

BIOS DESIRED.
Boston, Mass.—By Patk. O'Hearn, Act-

ing (iomr. Pub. Wks.. as follows:
Until June 14, asphalt or bitulithic road-

way in Idlewild St.. Brighton, and bitu-
minous macadam roadway in Lyford St.,
Dorchester.

Brookllne, Mass.—Until June 14 by Bd.
Selectmen (Edw. A. McEttrick, Secy.)
for laying wood block pavt. on Washington
St.. 9000 sq. yds.

Albany, N. Y.—Until June 21 by Bd.
Contract and Supply, according to press
reports, for repaying S. Pearl St., from
Howard St. to 4th Ave. Alternative bids
desired for redressed granite or wood
blocks.

Elmlra, N. Y.—Until June 24 by Louis
C. Andrews, City Clk., for grading, curb-
ing and paving with vitr. block portions
of WilUam, W. Eater Sts., about 15,700
sq. yds., advertised in Engineering Rec-
ord.

Long Island City, L. I., N. Y.—Until
June 16 by Maurice B. Connolly, Bor.
Pies., for paving 12th. Payntar and Free-
man Aves. and Stephens St., requiring
in all 16,350 sq. yds. sheet asphalt, 6200
sq. yds. improved granite block and
8400 sq. yds. asphalt block pavement;
regulating, grading and laying sidewalks
on portions of 4th Ave., Ithaca and Brit-
ton Sts.. in all 26,200 sq. ft. cement side-
walk, etc.

Scarsdale, N. Y.—Until June 29 by Wra.
Mercer, Town Supt. Highways for im-
proving certain liighways and sidewalks
and constructing a highway bridge over
N. Y. Central R.R. (Harlem Division),
advertised in Engineering Record: 4600 sq.
yds. pavt.. 39,400 sq. ft. brick sidewalk.
Ward, Carpenter & Co., Engis., Tarry-
town. Jay Downer, Engr. in Charge, 100
Bway., New York.

New Brunswick, N. J.—Reported de-
sired until June 15 by Bd. Chosen Free-
holders (Asher W. Bissett, Clk.), for re-
surfacing with bituminous concrete por-
tion of New Brunswick—Old Bridge line,

also St. George Ave. Alvin B. Fox, Co.
Engr., Perth Amboy.

Trenton, N. J.—About June 25. by Frank
Thompson. City Clk., for paving Whit-
taker and 5 other streets, with asphaltic
concrete, on 5-in. concrete foundation;
4200 lin. ft. concrete curb, etc. Cost about
$40,000. Abram Swan, Jr., Engr. of
Streets, Municipal Bldg.

Media, Pa.—Until June 14 by Bd. High-
way Superv. at office of J. E. Makiyer. tor
about 2V2 miles of road in Upper Provi-
dence Township, Delaware County,- ad-
vertised in Engineering Record. R. P.
Green, Engr. in Charge, Media.

Philadelphia, Pa.—Until June 22 by
Dept. Pub. Works. Bureau of Highways.
City Hall, for street Improvements, valued
at approximately $175,000, Schedules A
to J as follows: Schedule A, grading, es-
timated cost $25,000; (B) asphalt paving,
cost $50,000; (C) granite block paving,
cost $8,000; (D) asphalt repaying, cost
$50,000; (E) vitri. block repaying, cost
$4,()00; (F) granite block repaying, cost
$9,000; (G) bituminous macadam surfac-
ing, cost $23,000; (H) waterbound macad-
am surfacing, cost $2,000; (I) bituminous
macadam resurfacing, cost $2,500; (J)
sidewalk construction, cost $1,500.

Wyoming, Pa.—Reported desired until
June 15 by V. L. Breese. Boro. Secy., for
paving with sheet asphalt, asphalt block
or brick 6900 ft. Wyoming Ave.

Westminster, Md.—Until June 15 by
County Comrs. (O. E. Dodrer, Clk.) for
constructing a section of State Aid High-
way along Houcksville Rd., a distance of
about 1.46 miles.

Washington, D. C.—Until June 15 by
Comrs. D. C. (Oliver P. Newman. Chmn.)
for furnishing and delivering f.o.b. this
city, for use In the Surface Division a
12-ton steam road roller.

Until June 22 by Comrs. D. C. (Oliver
P. Newman. Chmn.), for laying granite
block roadway, approximately 7700 sq.

yds., advertised in Engineering Record:
also same time and place separate bids
for grading and improving streets, roads
and avenues in Dist. of Columbia; both
proposals advertised in Engineering Rec-
ord.

Moundsvllle, W. Va.—Reported desired
until June 17 by J. E. Chase, Clk. County
Court, for macadamizing 7 miles of Fair-
mont Pike in Union Dist., Wheeling. T.
J. Bartrug, Engr.

Clearwater, Fla.—Until June 18 by C.
Wiecking, Clk. Bd. Co. Comrs., for con-
structing about 50 miles brick roadway.
9 ft. wide, backed by 3 ft. on each side
of shell or rock.

Selma, Ala.—Reported desired until
June 21 by County Bd. Roads for grading
and graveling Barkersville. 10 miles; also
Blacock and Uniontown Rd., 3% miles.

Mansfield, La.—Until July 6 by E. C.
Huson, Town Clk., approximately 10.130
sq. yds. street paving, 3500 lin. ft. curb,
.and 560 lin. ft. storm sewers, advertised
in Engineering Record. Brick, sheet as-
phalt, bitulithic concrete, creosoted wood
block or asphaltic concrete will be con-
sidered. E. E. Swope, Town Engr.

Berlin Heights, O.—Until June 21 by T.
M. Elson, Township Clk., for improving
Ceylon lid., about 2.15 miles: also Shin-
rock and W. Berlin Rd., about 1.63 miles.
Estimated cost, $12,000 and $14,000, re-
spectively. D. A. and A. C. Schultz,
Engrs., Sandusky.

Canton, O.—Until June 23 by Director
Pub. Service (C. B. Hieber. Clk.) for Im-
proving and paving portions of Harris-
burg Rd. N. B., Dueber Ave. S. W., 9th
St. S. W. and several other streets, and
constructing sanitary sewers in Lawn
Ave. N. W. and Harrisburg Rd. N. E.

Columbus, O.—Until June 15 by Direc-
tor Pub. Service (Paul B. Kemper, Clk.)
for relocation of Grand Drive, BYanklin
Park, and grading and paving same.

Defiance, O,—Reported desired until
June 14 by County Comrs., for grading
and macadamizing Ft. Wayne Rd., No. 3,

Defiance and Delaware townships. Prob-
able cost $38,578.

Grand View Heights, O.—Until June 29
by Thos. G. Constable, Village Clk., for
furnishing material and improving Wyan-
dotte Lane and Lincoln Rd., by grading,
paving with macadam and constructing
curb and gutters of concrete.

Greenford, O.—Until June 18 by Trus.
Green Township, care L. E. Coy. Clk.,
Greenford, for Sect. 2 of the North and
South State Road and Sect. 2 of the Ba?t
and West Roads, 15,779 ft., and Sect. 3,

East and West State Road, 6998 ft.

Lakewood, O.—Until June 14 by Dept.
Pub. Wks. (N. C. Cotabish. Dir.) for
paving following streets with asphalt:
Clifton Road, 12.000 sq. yds.; Forest
Road. 4300 sq. yds.; W. Forest Road,
3400 sq. yds.; also same date alternate
bids wanted between brick, sheet as-
phalt, bituminous concrete on the follow-
ing streets: Mathews Ave., 4120 sq. yds.;
Park Row, 2705 sq. yds. E. A. Fisher,
City Engr.

Lancaster, O.—Reported desired until
June 15 by John A. Mayer, Dir. Pub.
Service for paving with hard burned
vitr. brick or asphalt blocks portions of
Union, Perry, and Winding Sts., including
curbing, sidewalks, etc.; also until June
16 similar work on Walnut St.

Mentor, O.—Reported desired until June
18 by W. A. Davis, Co. Aud. for 1% miles
of brick paving.

Mt. Gilead, O.—Reported desired until
June 25 by C. O. Higgins, Co. Aud., for 1

mile macadam road in Westfield Town-
ship.

Indianapolis, Ind. — Reported desired
June 18 by Bd. Pub. Wks. for grading,
graveling and cement sidewalks on Suth-
erland Ave., Fall Creek Parkway and
East Drive.

South Bend, Ind.—About June 29 by
Bd. of Pub. Wks. for paving Allen SL,
about 6304 sq. yds., with asphalt or brick.
F. J. Anderson, City Engr.

Cadillac, Mich.—^The Bd. of Trade, in
co-operation with city, about to construct
214 miles 16-ft. road along south shore of
Lake Cadillac adjacent to city. Address
O. E. Carr, General City Mgr.

Sault Ste. Marie. Mich.—Until June 18
by Herbert L. Parsille, Co. Clk., for con-
structing 6 miles Class E. stone roads.
H. A. Osborn. Co. Road Comr.

Chicago, III.—Until June 16 by Bd.
Local Improv. (Edw. J. Glackin, Secy.),
for constructing 6 ft. cement sidewalks
on Archer Ave., W. 100th, W. 105th and a
number of other streets.

Lake Forest, III.—Until 6 p. m. June 16
(readvertisement) for 13,400 sq. yds.
asphaltic concrete pavement. Jas. An-
derson. Jr., City Bngr.

Green Bay, Wis.—Reported desired un-
til June 28 by City Clerk for grading and
macadamizing W. Mason St.

Merrill, Wis.—Reported desired until
June 29 by Bd. Pub. Wks., at office of
Wm. J. Kyes, City Clk.. for paving with
vitr. brick on concrete base, portions of
Main and W. Main Sts.

Atlantic, la.—Until June 14 by T. E.
Nichols. City Clk., for 24,600 sq. yds.
cement concrete pavement and 12,300 ft.
curb and gutter.

St. Peter, Minn.—Until June 14 by W.
H. Holz. Co. Aud. for constructing State
Rural Highway No. 57 approximately
excav. 32.480 cu. yds.; Borrow 7662 cu.
yds.; turnpiking 7950 lin. ft., etc.; cost
$23,254.

Glasco, Kan.—Until June 15 at office of
City Clerk, for constructing concrete
pavement and concrete curb and gutter
on Main St., requiring approximately
4524 sq. yds. pavement and 1665 lin ft.

combined curb and gutter.

Wellington, Kan.—Until June 21 by
City Clerk for paving F, G, H, 4th and
2d Sts. with asphaltic concrete on con-
crete base, about 38,000 sq. yds.; also
20,300 lin, ft. combined curb and gutter.
J. W. Mavity. City Engr.

Lincoln, Neb.—Until June 16 by Theo.
H. Berg, City Clk., for paving with as-
phaltic concrete in Paving Dist. No. 308;
co.st $18,400.

Bethany. Mo.—Until June 21 bv J. B.
McClure, City Clk., for 11.500 sq. yds. con-
crete pavt., and 7500 lin. ft. concrete
curb.
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Junction, Twc—Reported d««ir«d uotU
June 14 by Ooanty Oomra. (or crmdlns
and srnvvUas T mOtm atT««U In Junction.
J. B. RaBdaipk. CO. Jnds*.

Oakvlil*. T*x.—Repoctad d«*lr«d until
June 1* (or road conattvoUoo. Probable
c<iMtM.M«. AddTMB W. W. Carea. Co.

TMM. Oktow—UBtU Job* 1« by Bd. Clty
Conra. Mr paTtnc portions of various
.slreett. tedudlnK HaikeU. Latimer Sta.
and BcMoo Ave. E. B. CUne, City And.

OildMdala, Wash.—Reported dealred
uatn June M by R. M. Spoon. Co. Aud..
(or eoBatmctinc Parmanent Highway No.
L Lorman W. Ward. Co. Enxr.

Port Townaand. Wash.—Reported da-
aired until June tt by Oao. Anderaoo.
City CUu (or atraat UnMOvemenu in
Local Straet ImproTeiBant DtaL Na (.

Tillamook. Ora.—Reported desired unUl
June is by J. a Holdcn. Couniy Clk.. for
rlearlns. nadtnc and pavlnc TlUamook-
Fairview lid.: alao Tluamook-Cloverdale
Rd. Btda dealred on sheet asphalt, as-
pbaltte coocrAte. Usht bItuUthtc. one-
cooraa srouted top concrete and wood

V .., Ta.es LyndonvlUe-Ridgeway Ba.t.more. Md.-FoUovv^ng are bld« opened by Pav^g

Murphy. ^Rochester. W5.0».. ,MciN«-^ ey
.j,„^c\,.' Baltimore:

M 400 sq. yds. sheet asphalt IH-in. top, IH-ifl- Wnder. 6-in.

'500 sa°"ydI''^Ji^•biock;•cement:•mi;•mo^ia^WushioA;•6-m^
^ ^^

concrete

rhester-DTllcheas Cor., Mt. Vernon,

No. i55«. Rldgeway-Galnes Rd.. Part 1,

OrtinTca. .rf mile: Rhody & Clawson.

Albion. W.-518; Arlington ConsW. Co.,

Rochester, |3,010. _ .

No. 1J$7 Pulaakl-Wllllamstown Rd^
Part 1 Oawego Co.. 7.75 miles; Brown &
liWe Ob! ^henectady, »«2.846; F. A.

Blssl. Brooklyn. $«J.989; P. H. Murraj,
Rochester. »M,SS1. ,^ ,. . d..
No. ixii, Pulaski-WllUamstown Rd^

Part 1, Oswego Co., 5.12 miles: Brown &
Lowe Co.. Schenectady, 137.843; P. H.
Murray. Rochester, J41,722; Thos. Grady.
Rochester, }4S.439. „^ „. . ,

No. 1261. Massena-Helena Rd., Part 1,

St Lawrence Co., 6.66 miles: RoBB-Hal-
lenbeck Constr. Co.. Copenhagen, 68.770;
McNerney Const. Co.. Canton, Pa., $70.-

TiS; Henry P. Burgard. Buffalo. 871,277.

No. 5474-A. Cayuta-Newfleld Rd.. Scuy-
ler and Tompkins Cos., 7.60 miles: Hen-
drlckson-McCabe Constr. Co., Spencer-
port. 854. 2S1: Brady-Oltarsh Constr. Co.,

(a) (b) (c)

$1.39 $1.40 $1.35

1.95 2.10

2.400 sq.Td's Hilislde ' vUr.' block,' cement fill, mortar cushion
2.00

950 sq
*"'

yd8.°"granfte
'

block, ' asphau" 'Ail', ' sand cushion, 6-in.
^ _

1,000 sq

10,000

"""yds.'^raiiway ' area) ' granite block," asphalt fill, sand
3.55

linrTrmoredconcrltl-iurbWndcir^^^^^^^^ -lO

Vihn lin ft old stone curb and circles redressed and reset.... .33

l?S sq yds gran°te block liners, asphalt fill, mortar cushion. ^^_
6-ln. concrete

2,150 sq. yds. vitr block, gutters, cement 2.00

1.95

3.20

3.20
.50
.32

4.00
1.95

2.00

3.30

3.45
.49

.32

4.00
2.10

Totals.
.$53,791 $53,932 $57,988

Inc..' New York. $58,058; Alfred Qaftney, wj Ji (jjids opened May 13) has been
Syracuse. $61,705. . „^IJ^H?d to C. B. Williams, of Grand

,„—. Idaho.—S. U. Moore, City
CDc. WTltaa bida win be opened June 1»

far pkTliis Cedar St.. 1st and !d Avas

,

about M.M« so. yda. on 5- in. concrete
foundation with UU Un. ft. combined
curb and cutter. Material (or paving not
yat aeddad upon. AppropriaUon tW.pOO.
Reported daalrad until Jun« 1( by

Cooit*.. for oonstructlng Rd. No. 2»3 and
Bd. Ko. m. Clyde J. Chafflns. Co. Sur-
veyor.

PRICES AND LETTINGS.
1tlndicat(» award of contract.

*Malne.—Contract awarded by State
Oept.. Augusta, for State highways:

Portland to Dunstan (concrete), to

Haasam Paving Co.. Worcester, Mass.. at

•••,4m.

Cen»iactleut.-J^owaat bid opened June
1 by Cbaa. J. Bannett. State Highway
comr.. Hartford, for state work.
Hartford—1S.7** ao. yds. L«on»rdo

Bolo. Merlden. at tlI,>4J (or relnforoBd

ceocrete with washed sand or tl7.t50

with unwashed sand.

Albany, N. Y.—FoUowlng are towest

bids <»aDad June 4 by SUte Comn. of

HIgbwaya (or furnishing broken stone:

Miaaara County. 14M tons. John W. Lan-
d^LTonawanda. N. T., J2.512; Seneca
County. US vmn, Rlcfaard Hopkins. Troy.

tnz. and Wayne County, •OS tons. Rich.

Hopkins. Troy. 11,47).

Albany. N. V.—PoUowIng are lowest

mSi asuMd Jona 4 by State Highway
OMiiB.. H Laaeastar St., for constructing

hUhways by StaU Aid: „^ .,
So. 1»7». Dunnsvllla-AItamont Rd.. AJ-

teny Ca. 8.41 mUca: Curran Cor., Mld-
dlatawn. Sn.SSl: A. Schaupp. Ouilderland.

CriaweU * MaUor. Inc.. Mechan-

Syracuse. $61.

—

Following are lowest bids opened same
time and place for repair of highways:

No. 781, Loudon Rd., Albany Co., .53

mile: Geo. Holler, Albany, $3,780; Thos.
H. Karr. Troy. $4,014.
No. 785. Beaver Dam, Delaware, Etc.,

Rds., .Mbany Co.. 11.22 miles: John W.
Flynn. Waterford. $36,495: W. L. Law-

awarded to C. B. Williams, --,.:„<,„„
Rapids, Mich., at the following bid: 2900

cu yds. excav., 40 cts.; 5000 lin. rt.

straight stone curb ^« ='«v,f* ,'"'
ft'

circ. stone .curb. 71 cts.; 5300 lin. It.

-A^Canton, O.—Contract for repairs to

Tuscarawas St. Bridge awarded to Co-
shocton Constr. Co., Coshocton, at $10, 14b.

Bids opened May 28 by County Comrs.

•Dayton, O.—Contract for paving W.
3d St. from Ardmore St. to C. H. & D.

ii. t2t,n4
Ko. IxSl. DormansvlUe Rd.,etc. Albany

Co.. S.T« mllaa: David H. Craw. Raveia.
•M.TW: C. W. Trron. BountonTlBa. »87,-

«S«: Oeo. H. McAvoy, Creek Locks.

Jlo. UU. Uoodoo-Creacent Rd.. Albany
Co.. 4.M mllaa: Thoa. H. Karr. Troy. $47,-

414: Brown * Loara, Scbanectady, I48.Z2S:

Oao. H. Totty, Ooboaa. |4«,a*7

cement curb, 35 cts or 5300 Un ft.

cement curb and gutter, 40 cts 300 lin.

ft. stone headers, 25 cts.; 9762 sq. yds
.- . . , brick paving on 5-in. concrete, cement

ton. Glens Falls, 139.598; Brown & Lowe fln at SI 52 to $1.68 per sq. yd., according
Co.. .Schenectady. $39,903.

""' * - • • •- "'" "- " '-'" ''-'>•"

No. 726. Violet Ave.. Poughkeepsie-
Hyde Park Rd.. Dutchess Co., 12.88

miles, Thos. J. Martin, Beacon. $9,708;
Conwav Bros. & Kennedy. KddyvUle,
$10,132: Wm. Doyle, Saugerties, $10,154.

No. 701. Granby Rd., Oswego Co., 3.09

miles: DeBarber & Hill. F\ilton, $9,568;
Pathfinder Constr. Co., Fulton, $9,790; J.

H. Weldman, Syracuse. $10,575.
No. 774. Hooalck-N. Hoosick Rd., Rens-

selaer Co., 1.43 miles: Wm. L. Sherrlll,
Hudson F-alls. $9,999: Thos. H. Karr,
Troy. $10,704; Kingsbury Constr. Co.,
Hudson Falls, $10,738.

No. 600. Troy-.Schenectady Rd.. Parts 1

and 2, Schenectady Co., 3.94 miles: Brown
tt Lowe Co., Schenectady, $26,417; Wm.
L. Sherrlll. Hudson Falls, $28,298: John
P. D)-gan & Co., Amsterdam, $30,434.

'A'New York, N. Y.—Contracts awarded
by Pres. Manhattan Boro. on May 24 for
paving as follows:
ARepavlng with asphalt: Dutch St.,

John to Fulton St., to Sicilian Asphalt
Paving Co.. 41 Park Row. at $1,982; 24th
St.. 6th to 7th Ave. and 8th to 10th Ave.,
and 54th St.. 3d to Lexington Ave., to
Aztec Asphalt Co.. 90 West St., at $18,186
and $3,022, respectively.
•Paving with asphalt: 180th St., west

of Ft. Washington Ave., to Asphalt
Constr. Co.. 208 Sway.. $3,269.
•Repaving with granite block: 30th St.,

»th to 10th Ave., to W. J. Fitzgerald.
547 W. 45th St.. $12,035; 38th St., 1st to 2d
Ave., to .M. Baird Co., 433 E. 92d St.,
$10,343. and 160th St.. west of Ft. Wash-
',^SJ?"„A*Si- '" J- ^- Brennan. 223 W.
l(7th St.. $3,681.

•Hackensack, N. J.—Contract for Im-
proving Teaneck Rd., Schraalenburgh
Rd. and Forest Ave. awarded to E. C.

. *?%°n1i °Co-nPrr\^g^'L^"Bo^rr, ^tc^y.^ SSsT^^co^^retl! Vfn"basTrfn^.~
the Windsor Bros, consir. v^o., ->< t

11^-in. mortar top coat, per sq. ft. 22 cts.;

XBucvrus O. — Contract for paving concrete driveway. Class B concrete, VA-
w°u^J' ",,•., ,, „„„ 1,^ v,pa been j^ j,a^gg^ l>^-in. mortar top coat, per sq.

ft. 22 cts.; gravel fill, per cu. yd. $2; extra
excav., per cu. yd. 60 cts.

Following contracts awarded by County
Comrs. for constructing roads: 6-mile

road, to J. N. Brown, Bozeman; 3% -mile

road in Holland Settlement and for 2M!-
mile road west of Manhattan, to W. H.
Taylor, Bozeman.

.,„., „ •PotosI, Mo.—Contract awarded June I

to"cla'ss"of brick; 55'60 lin. ft. 4-in. drain f^^ finishing about 18,000 sq. yds. gravel

tile 4 cts 4 catchbasins with traps, ea. ,^„^ stone roads in Potosi Special Road
$30- 3 catchbasins without traps, ea. $2o; ujst to Knorp Constr. Co., of Desota.

6 resetting catch basins, $4; 100 Un. ft. w. R. Heagler, Engr., Washington County
10-in. sewer pipe, 60 cts.; 400 sq. ft. re- Bank Bldg.
laying stone walk, 2 cts.; 125 Im. ft. 10 x
18-ln. cement curb. 40 cts.; 125 lin. It.

10 X 18-in. cement curb and gutter, 45

cts. F. L. Nlederheiser, City Engr.

•Sheridan, Ark.—Contract for con-

structing 28-mile road in Grant County
awarded by Road Comrs. Improv. Dist.

No 1 May 20. to Cole Constr. Co., Little

Rock, at $103,941.

•Corpus Christ!, Tex.—Following are

totals of bids opened May 28 for street

improvements: Texas Bitulithic Co.. Dal-

las, bitulithic pavt., $259,354 (awardeu
contract); Eureka Paving Co., Houston.

Ry. crossing, awarded to W. J. Kernan &
^^^n^^'e^osoted wood block, $323,482; as

Co., at $13,820. phaitic concrete pavt., $237,207; or as-

•Toledo, O.—Contracts tor paving phaitic concrete pavt using crush^ed hme-

awarded by Bd. Control as follows: Park
wood St wood block Russell & Jennison,

$23,609; Forest Drive, asphalt block. As-
phalt Block Paving Co., $7,064; Hampton
Ave. and Hawley St. with brick, McKin-
ney Bros., Toledo, at $16,068 and $6,654

respectively. Bids opened May 18.

•Sullivan, Ind.—Contract for paving
North and South Section Sts. awarded by
City Council to J. B. Dorris, Sullivan, at

$21,254.

•West Baden, Ind.—Contract for con-
structing boulevard leading to golf links

awarded by West Baden Springs Co. to

L. R. Figg Co., Louisville, Ky., at $40,000.

Ann Arbor, Mich.—Following are bids
opened June 2 for 20,000 sq. yds. asphaltlc
concrete pavt.: Good Roads Constr. Co.,

Chicago, $31,170; F. G. Proudfoot, Chi-
cago, $31,534: Globe Constr. Co.. Kala-
mazoo, $33,238.

•Detroit, Mich.—Contract for 140,000
Humphrey, Hackensack; estimated cost, sq. yd. pavement on Grand Boule. award-
$88,968. (Bids opened by County Bd. ed to Dept. Pub. Wks. by Parks and
Freeholders May 28.) Boulevard Dept.

•Harrison, N.

Rd., Part S. Cattaraugus Co., 4.» miles
Jaa. Roaanay, BulTalo. tSS,>84: WoMsey
Oaoatr. Co.. Davenport. U.. St7,tlO; Fred
B. Oroaa ft Boo, Topkars. ftT.SSO.

No. S4IZ-A, Boraabeada-Caruta Rd..

Cbamniw and Behuylar Coo^ S.M mllea.

Bofd BroB.. Elmlra. tU,M«; Peter F. Con-
SS Col. Honahaada. t*«,S78; Brady-
OlUvaeh Constr. Co.. Inc.. New York,

lio. ittS. Wastport-Wadhams Mills Rd

J.—Contract for paving
„ .

th St. awarded by Town
Council to Maher & McNIchols, at $36,170.

Chicago, 111.—Harries & Co., Chicago,

No. StM-A, aahniianca-Uttla Valley with bitulithic 4th'st. awarded by Town submitted low bid June 3 to South Park

•RIdgefleld Park, N. J.—Contract award-
ed for Improving a portion of Summit St
with macadam to A. W. GUI, of Hacken-
sack. M. D. Starker, Village Clk.

•Phlladelphts, Pa.—Contracts awarded
June 2 by Dept. Pub, Works to McNlchol
Paving & Constr. Co., 1723 Cherry St.,

. _— - _ a" follows: Repair with wood block
_ Co.. ».« mllea: Bluff Point Stone Chestnut St.. $11,502; repair Wayne Ave

C».. PlattaburBti. I».4«l: John F. Lewis, with vitr. brick, $13,406.

Albany, j»l.fl«; Boynum * McNaUy,
KeeMvllIe. <St,Sn. ^ , o.i
No. UM. Oabrtela-BkKMnlngdale Rd..

Part 1. raaiT Cp., M mile: Rumph &
si^ani. Lake Pladd. $5.«M: E M ifenlll

* Paul i. Marrin. Saranac Lake. t5.8»4.

No. 12«, Badwood-St. Lawrence County
Line Bd.^ Jefferson Co., 4.«« miles: Jas. E.

Martin, tltlca, $S«.474; OlsweU * Maltory,

Si.? ifechanicavHle. »57.7»&; McNerney
Constr. Co.. Canton. Pa.. t&s,Mfi.

No 1»I, W. Oraece-Manltou Beach
Bd.. Monroe Co.. «» miles: P. H. Mur-
ray Rochester $7».«»l: Wt-fn'-JlSl*!;
Co.. Inc.. Roehaatar. 174.7M: McNerney
Constr. Co., Canton. Pa., »7«.M1.

No. 1282. Morton-Redman Bd.. Monroe
Co.. 1.51 mllea: Morrison It Qu^nn^nc.,
Rochester. »17.8S2; Goodrich * Tniaadale.

Barnard. I17.»U; MlchL OBrten, Cort-

'*?fo. list,' Vienna-New London Rd..

Oneida Co.. 7.7« miles: H. B. Sproul.

cSnst <?o^ PeeksklU. $«2.»44: John H.

Gordon, Afbany, |»»,rf»2: Jaa. Anderson,
Menands. t84.»M

•Contract for paving South St. with
wood block awarded by Dir. Pub. Wks to
McNlchol Paving & Constr. Co., 1723
CherTT St., at $87,200. Bids openedMay 26.

Comrs., at $38,631, for asphaltlc concrete
pavt.

Illinois.—Following are lowest bids
opened June 2 by State Highway Comrs.,
Springfield, for state road work (cement
furnished by State):
Tazewell County, Sect. E, concrete,

1500 ft.: R. A. Mandarls Constr, Co., East
St. Louis, $1,937; W. D. Alexander & Co.,
Normall, $1,990.
Wabash County, Sect. A, gravel, 8860

ft. (no material furnished by State)
Hoffmann, Townsend & Pesks, Mt. Car-
mel, $6,300; Rees Bros., Quincy, $6,395.
La Salle County, Sect. A, brick, 4040

ft.; Ajax Constr. & Engr, Co., Gary, Ind.,
$23,985; W. J. Brennan, La Salle, $23,991.

._ „ . „ •Sheboygan, Wis.-Contract for 14,000
•Towson, MO.—Contracts tor improving sq. yd. concrete pavement on 4th St.

with concrete Beaumont Ave., Hollins
Ferry and Gundon Lane have been
awarded to Oeo. Long Contr. Co.. Can-
•^"•.?i iii^^- P"""* * Fedell, Baltimore,
at $13,490, and Harry Brannon, Balti-
more, at $10,038 (bids opened May 27)w, G. Sucro, County Road Engr.

*Jh?!** .9'**i
Fla—Contract awarded

condlltonally by Bd. of Pub, Wkg. to
Florida National Vault Co., of Lakeland
for paving, at $20,000, pending result of
election by county to issue $250,000 bonds
County Comrs. propose to purchase brick
with this amount for building system of
\!^^^ ''2S''" i" Columbia County. A. .S.
Miller, City Engr.

" ^

awarded by Bd. Pub. Wks. to John
Braun, .Sheboygan, at $22,044.

Superior, Wis.—Following bids opened
for paving Weeks Ave: Magnus Peter-
son, concrete, $25,083: brick. $37,181; F.
P. Coughlin, sheet asphalt, $33,865; Field-
ing & Shepley, St, Paul, Minn., asphaltlc
concrete, $37,643.

Sioux City, la.—Lowest bid opened by
city for paving with concrete Military

stone, $233,756: Uvalde Rock Asphalt Co.,

San Antonio, Uvalde rock asphalt pavt,,

$222,116; Vibrolithic Constr. Co.j Dallas.
Vibrolithic pavt., $211,950.
•Unit prices of Texas Bitulithic Co.,

Dallas, successful bidder:
86,275 sq. yds. bitulithic pavt $2.48

20,500 cu. yds. excav. and grading... 0.30

Overhaul (1000 ft. free haul), per cu.

yd *•*!

1,000 Un. ft. standard concrete curb. 0.38

13,000 lin. ft. standard concr. gutter. 0.30

31,000 lin, ft. concrete combined curb
and gutter • "."O

370 concrete gutter stones and __
plates, ea -„1?

8 ft. pine head boards 50.00

1,600 cu. yds. extra concr. (car line). 7.50

Extra excavation, per cu. yd 0.50

Extra concrete, per cu. yd 7.00

Exti'a crushed limestone, per cu. yd. 2.80

Extra sand, per cu. yd 1.80

Reset old concrete curb, per lin. ft... 0.25

Reset combined curb and gutter, per
lin. ft 0.3o

• Dayton, Wash,—Contract to construct
Johnson Hollow Rd. awarded by County
Comrs. to Cascade Constr. Co.. North
Yakima, at $13,940 (bids opened May 27).

• Everett, Wash,—Contract for con-
structing Permanent Highway No. 14 in

Snohomish County awarded by County
Comrs. to Atlas Constr. Co., Everett, at
$14,260.

•Seattle, Wash.—Contract for paving
9th Ave, West awarded by Bd, Pub. Wks.
to McHugh Paving & Contr. Co., 3d
North and Mercer Sts,, at $19,360.
•Following are 3 lowest bids opened by

Bd. County Comrs. for concrete pave-
ments on Greenwood Ave. Rd,; D. Mc-
Garvey, Seattle, $38,894 (awarded con-
tract): D. H. Traphagen, Seattle, $40,606,
and McGuire Bros., Seattle. $41,000.

•Walla Walla, Wash.—Contract for

macadamizing 3 miles Walla Walla-
Waitsburg Rd, awarded by County Comrs.
May 21 to Cascade Constr, Co,, North
Yakima, at $16,948.

•Washington,—Contracts for construct-
ing roads awarded by State Highway
Comn,, Oiympia, as follows:
Lacey-Nisqually section Pacific High-

way, to L. H. Goerig, Seattle, $16,378.

Toledo, south section Pacific Highway.
Lewis County, to Andrew & Honer, Port-
land, at $18,748,
Approaches to Mashel Bridge on Na-

tional Park Highway Route, Pierce
Rd. submitted by Hanlon & Oakes, Sioux County, to Kendle & Appier, EatonvlUe,
City, at about $39,998.

Bozeman, Mont.—Contracts awarded by
city for work in Special Improv. Dist,
(bida opened May 20) as follows:
•To Warren Constr, Co., Journal Bldg,

nd OranKe Co 6,27 miles: Schunnemunk over Big Cobe Mountain sul

cSiiuTo?.? H?ihtond MIIU. $73,445. John Frank Powell, at $11,600.

L. Hayea Conrtr. Co,. Yonkers. $M^»J«;
. , „„,.^,,,. ^-w^^.^^. .

enanos «.-..»... ,jjl"\***l"".'
Ala.—lowest bid opened by •-

No 532S-B W. Point-Central Valley VnA».U Judge for constructing highway Portland, Ore., for standard bitulithic""•- - =-....—-, .. «»— T»i. f.^».« x.,..._....
-..bmltted by pavement, on a rock base, per sq. yd.,

$1.97; on a concrete base, $2,32; light

^ ..„,„ .... _ ^, , ,,, „ „ standard bitulithic, $1.89; excav. per cu.

Fred E Gross ft Son, Yonkers, $"5,50«. •Louisville. Ky.—Contract for paving yd., 70 cts.; crushed rock fill per cu. yd..

No MO^ncher-&ockvllle Rd.. Orleans awarded by Bd, Pub, Wks, May 27 to $2,13.

Co 2 87 miles: Thos. Holahan, Roehaatar, American Standard Asphalt Co., Lee and •To A, Birch & Sons Constr. Co., Boze-
»J»"878- Rhody ft Clawson. Albion. •42.0<9: gJSy". ™- at 813.500 (or asphalt on man, as follows: For 6 x 18-in, battered
McNerney Conatr. Co.. Canton, Pa.. KrancR Ave,, and »5,n60 for bituminous Ijoulevard curb. Class A, per lin, ft., 41

$42 148
'oncrete on English St. cts. ; corner returns of segments. Class A,

at $17,355.

•Albany, Ore,—Contract for paving 10
blocks with asphaltlc concrete awarded
by City Council to Asphalt Machinery
Co,, Crary Bldg,, Seattle, at $1,05 per
sq. yd.

•Qearhardt, Ore.—Contract to construct
1-mile hard surface road, 18 ft. wide,
awarded by Gearhart Park Co. to Wors-
wick Paving Co,. Astoria.

Portland, Ore.—Lowest bid opened by.

Citv (Council for hituminous pavement on
28th St, .suliirittpil by Oskar Huber,
Portland, at $17,122.
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California.—Contracts awarded by State
Highway Dept., Sacramento, June 1 and
2 as follows:
•Los Angeles County (bet. Saugus and

Castaic), Div. 7, Route 4, Sect. A, to
Homer R, Kennedy and Frank Williams,
154 Wilson Block, Los Angeles, $21,101
<bids opened May 24).
•Tehama County (bet. Proberta and

Red Bluff), Div. 2, Route 3, Sect. B, to
Hoffman & McLaren, 208 Central Na-
tional Bank Bldg., Oakland, $43,657 (bids
opened May 24).
•Humboldt County (bet. Jordan Creek

and Rio Dell), Div. 1, Koute 1. Sect. E,
to Bates, Borland & Ayer, Oakland Bank
of Savings Bldg., Oakland.
•Monterey County (bet. Chualar and

Salinas), Div. 5, Route 2, Sect. B, to W.
A. Dontanville, Paso Robles. (Bids
opened Apr. 26).

California.—Following are bids opened
June 1 by State Highway Comn., Forum
Bldg., Sacramento, for constructing
State roads as follows:
Tulare County, Div. 6, Route 10, Sect.

A: Lowest bidder, Geo. S. Benson &
Sons, Los Angeles, as follows: 2970 cu.
yd. excav. (ordinary), 75 cts. ; 2220 cu. yd.
excav. (borrow), 90 cts.; 210 lin. ft. 12-in.
cor. i. pipe, 80 cts.; 174 lin. ft. 18-in.,

$1; 11 cu. yd. cement concrete, class B
(culverts and monuments), $15; 3840 cu.
yd. cement concrete, class B (pavt.),
$3.35; 16 monuments, to haul and set^ ea.,

$2; total, $17,628. Other bids: W. A.
Dontanville, Paso Robles, $20,378; Taylor
& Berliner, Los Angeles, $24,957; Engi-
neer's estimate, $16,499.
Monterey County, Div. 5, Route 2, Sect.

B: Lowest, bidder, W. A. Dontanville,
Paso i;obles. as follows: 11,200 cu. yd.
excav. (without classification), 60 cts.;

710 lin. ft. 12-in. cor. i. pipe, 50 cts.; 245
lin. ft. 18-In., 60 cts.; 135 lin ft. 24-ln.,
70 cts.; 120 cu. yd. cement concrete.
Class B (culverts and monuments) $9.50;
4600 cu. yd. cement concrete. Class B
(pavt.), $2.55; 220 lin. ft. guard rail, 40
cts.; 66 monuments, to haul and set, ea.,

$1; total, $20,340. Next 3 lowest bids;
Lou G. Hare, Salinas, $22,733; Petersen
& Grier, San Francisco, $23,381; Manuel
Jacinto, Sacramento, $26,250. Engineer's
estimate, $29,777.
Humboldt County, Div. 1, Route 1, Sect.

E: Lowest bidder, L. F. Gerdetz, San
Francisco, as follows: 89,000 cu. yd.
excav. (without classification), 50 cts.:

1466 lin. ft. 12-ln. cor. i. pipe, 60 cts.;
316 lin. ft. 16-in., 75 cts.; 354 lin ft 18-
in., $1; 412 lin. ft. 24-in., $1.20; 274 lin.

ft. 30-in., $1.50; 342 cu. yd. cement con-
crete. Class B (culverts and monuments),
$14; 7.3 miles move and reset property
fences, $350; 180 monuments, to haul and
set, ea., $1; total, $54,399. Next 3 lowest
bids: Bates, Borland & Ayer, Oakland,
$55,061; Hoffman & McLaren, Oakland
$55,790; G. W. Conners, Eureka, $60,081.
Engineer's estimate, $65,729.
Colusa County, Div. 3, Route 7, Sect.

C: Lowest bidder, L. F. Gerdetz, San
Francisco, as follows: 11,000 cu. yd.
excav. (without classification), 45 cts.;
60 lin. ft. 12-ln. cor. i. pipe, 75 cts.; 180
lin. ft. 18-in., $1; 60 lin. ft. 24-in., $1.25:
360 cu. yd. cement concrete. Class B
(culverts and monuments), $9; 10,400 cu.
yd. cement concrete. Class B (pavt.), $3;
750 lin. ft. guard rail, 40 cts.; 62 monu-
ments, to haul and set, ea., $1; total,
$40,052. Next 3 lowest bids: C. H. Gor-
rill & A. W. Gorrill, San Francisco,
$41,489; Marin Rock Co., San Anselmo,
$41,548; Taylor & Berliner, Los Angeles,
$42,002. Engineer's estimate, $48,857.

•RIgby, Idaho.—Contract for construct-
ing 12 miles hard surface roads in Bonne-
ville County awarded to E. L. Phelps
Constr. Co., Rigby.

STREET CLEANING AND
GARBAGE DISPOSAL

PROPOSED WORK.
Minneapolis, Minn.—Bonds in the sum

of $18,000 reported sold, to be used for an
additional garbage Incinerator.

Kansas City, Mo.—Citizens voted, June
1, $300,000 for removal and disposal of
garbage and refuse.

Victoria, Tex.—City Sanitary Comn. has
recommended construction of a Decaric
incinerator, to cost about $7,000.

HYDRAULIC CONSTRUC-
TION AND RIVER
IMPROVEMENTS

PROPOSED WORK.
Digging Canal—Brooklyn, N. Y.—The

City 13d. of Estimate has appropriated
$80,000 for digging .Villi Creek Canal to a
width of 300 ft. and constructing basin
with a wharfage front on Ave. U and
400 ft. on Flatbush Ave. extension, to
connect with main channel in Jamaica
Bay.

River Improvement—Hornell, N. Y.

—

The Governor has sixned bill providing

for an appropriation of $44,500 for im-
provement of Canisteo River, between
Hornell and Canisteo.

Sea Wall—Key West, Fla.—State Legis-
lature will be petitioned by County
Comrs. for permission to call election to
vote $300,000 bonds to build breakwater
and sea wall.

Dams— Natchitoches, La.—Police Jury
has voted to construct 2 dams across
Cane River.

Levee Work—New Orleans, La.—Bd. of
Comrs. of Orleans Levee Dist. has ap-
proved following work on west bank, and
engineer was instructed to prepare speci-
fications and ask for bids: Algiers Saw
Mill to Southern Pacific Railroad Co.
Terminals, upper line, length 925 ft.,

12,000 cu. yds.; Southern Pacific Railroad
Co. Terminals to be relegated to that
company for necessary work required;
lower end of Southern Pacific Railroad
Company's Terminals to U. S. Naval
Station, length 685 ft., 12,000 cu. yds.;
Aurora Levee, sheet piling and concrete
revetment, length, 5800 ft.; Upper Stanton
Levee, river enlargement, length 1500
ft., 15,000 cu. yds.

Levee—Springfield, III.—State Legisla-
ture passed bill appropriating $45,000 to
complete building of levees at Cairo,
Mound City and Shawneetown.

Irrigation — Missoula, Mont. — S. H.
Ketcham, 220 Higgins Ave., reported in-
terested in construction of a 3-mile
reclamation ditch near Iron Mountain.

Irrigation—Pow^ell, Wyo.—U. S. Recla-
mation Service is having plans and speci-
fications prepared for an extension of
Krannie Canal of Shoshone Project. This
extension is merely development of an
additional unit, to irrisate about 10,000
acres of land, involving construction of
:ibout 70 miles of canals, of capacity vary-
ing from 5 second-ft. to 470 second-ft. and
appurtenant structures.
The construction contemplated on the

above project for fiscal year, July 1915-
June 1916. is extension of canal system
under Corbett dam and a tunnel to cover
about 1100 acres in vicinity of Frannie, at
probable cost of $30,000. Bids will prob-
ably be called for about Aug. 1. Geo. O.
Sanford, Project Engr., Powell.

Levee—McGehee. Ark.—Taxpayers in
Cypress Creek Drainage Dist. reported
to have voted to subscribe $110,000 to
complete filling gap in levee in Desha
County.

Raising Dam—Ft. Worth, Tex.—J. D.
Trammell, Chmn., Bd. of Resei-voir
Engrs., estimates cost at $9,000 for raising
3 ft. earthwork of Lake Worth dam.

Drains—Mt. Pleasant, Tex.—Plans and
specifications for levee work and drain-
ing several thousand acres in White Oak
Bottoms, near Mt. Pleasant, being pre-
pared by Northeast Texas Eng. Co., of
Mt. Pleasant.

Wharf and Dock, Etc.—Orange, Tex.

—

Election will soon be held to vote $150,000
school bonds, $160,000 wharf and dock
bonds and $25,000 street improvement
Ijonds.

Lawton, Okla.—Sura of $100,000 re-
ported set aside by U. S. Government to
be used in connection with installation of
Medicine Creek dam project at Medicine
I^ark, near Lawton.

Bulkhead, Etc.—Seattle. Wash.-The
Bd. of Works (L. B. Young, Chmn.) is

reported to have .returned unopened bids
recently received for bulkheading and
filling Alkl Ave., between Rhode Island
St., near Luna Park, to 63d Ave. S. W.,
near Municipal Bathing Beach ; matter will
be delayed until some definite arrange-
ment is made with the Puget Sound
Traction, Light & Power Co., which will
be required to pay a portion of cost; esti-
mated at $95,000.

Pier— Redondo Beach, Cal.-^Clty about
til sell $121,000 bonds for a municipal
pleasure and fishing pier.

Drainage—Tempe, Ariz.—The ranchers
of the Kyrene country, Drainage Dist.
iN'o. 1 of South Tempe, reported to have
voted $75,000 bonds for the drainage of
about 9000 acres of land.

BIOS DESIRED.
Pier—Brooklyn, N. Y.—Until June 18

by R. A. C. Smith, Comr. Docks, New
York City, for Contr. 1209, furnish mate-
rial and erect new pier at foot of 30th
St., Boro. Brooklyn. Security, $78,000.

Repair to Jetty, Etc., Wilmington, Del.
—Until June 28 by U. S. Engineer Office,
Old Federal Bldg., Wilmington, Del., for
repairs to north jetty and placing render
piles on Christiana River, Del., advertised
in Engineering Record.

Drainage—Holly Hill, S. C.—Until June
22 by Bd. Rum Neck Drainage Comrs. (M.
I-. Breland, Chmn.) for constructing canal,
estimated to be about 5 miles in length,
from 3 to 10 ft. wide (bottom width),
from 2 ft. 2 in. to 4 ft. In depth, requiring
14,740 cu. yds. excav.

Drainage Ditches—Bartow, Fla.—Until
July 1 (extension of date from June 1)
by Peace Creek Drainage Dist.. 77 Main
.St., Bartow, for constructing 142 miles of
drainage ditches, approximately 2,432,74:J
cu. yds. excav. C. G. Elliott, Engr.,' Mc-
l.achlcn Hklg., Washington, D. C.

Levee Work—New Orleans, La.—Re-
ported desired until June l.'j by State Bd.
Engrs., New Orleans, for levee work as
follows: Right bank. Parish l^olnte
Coupee Stop levee, riverside enlargement,
210,000 cu. yds.; La Fourche Levee Diet.,
St. James Parish enlargement and new
work, 157,000 cu. yds.: Whitney levee, .St.

Johns Parish, Strange Levee, St. John's
I'arish, enlargement. 84.000 cu. yds.

Levee Work—Memphis, Tenn.—Until
June 26 by MaJ. E. M. Markham, Corps
Engrs., U. S. A., Mississippi River Comn.,
1st and 2d Dists., Rra. 20, Custom House,
for about 700,000 cu. yd. levee work.
Lower St. Francis Levee Dist., adver-
tised in Engineering Record.

Boat Landing, Etc.—Cleveland, O.

—

Until June 17 by A. E. Callow, Comr.
Purchases and Supplies, for constructing
boat landing and piling at Edgewater
Park.

Ditches—Three Lakes, Wis.—Reported
desired until June 25 by Three Lakes
Drainage Dist., for constructing about
11 miles open ditches requiring about
150,000 cu. yds. excav.

Ditch Work—Buffalo, Minn.—Until June
28 by John A. Berg, Co. Aud. for digging
and constructing County Ditch No. 24.

Main ditch excav. 87,769 cu. yds.; cost
$9,553; Lateral No. 1, excav. 1540 cu. yds.;
cost $231.

Irrigation System—Eureka, Mont.

—

Until June 14 by Bd. Comrs. Glen Lake
Irrigation Dist. (F. P. Garey, Chmn.),
for constructing complete gravity irri-

gation system for Dist. advertised in
Engineering Record. The Engineering-
Corporation, Kohrs Blk., Helena, Superv.
Engrs.

Gates for Irrigation Dam—El Paso,
Tex.—Until June 30 by U. S. Reclama-
tion Service, Washington, D. C, to fur-
nish one set of steel Tainter gates, con-
sisting of 4 gates 6 ft. 3 In. x 21 ft. 5%
in., and 9 gates 4 ft. 6 in. x 21 ft. 6%
in., all complete with fittings, for Mesilla
Diversion Dam, Rio Grande Project, N.
Mex., advertised in Engineering Record.
Total weight approximately 22 tons.

Flumes—Harllngen, Tex.—Reported de-
sired until June 19 by County Irrigation
Dist. No. 1 for constructing 2 metal flumes
over Arroyo, Colorado.

Ditches—Port Lavaca, Tex.—Reported
desired June 22 by E. R. Edick. Secy.
Seadrift Drainage Dist. No. 3, for 45 miles
of ditches requiring 326,000 cu. yds. earth
excav. T. H. Clement, Engr., Port
Lavaca.

Irrigation—Imperial, Cal.—Reported de-
sired until June 16 by City Clerk for
constructing 41,809 sq. ft. of floor and
lining with reinforced wire mesh in con-
nection with the irrigation system

•Dam—Oakland, Cal.—Contract report-
ed awarded by City Council for improve-
ment of 12th St. dam from Fallon St. to
Lake Shore Boule., to Blake Bros., at
$27,756.

PRICES AND LETTINGS.
iflndicates award of contract.

Steel Lock Gates for Dam Work

—

Wheeling, W. Va.—Following are lowest
bids opened May 18 by T. H. Jackson,
Corps Engrs., U. S. A;, for furnishing and
erecting steel lock gates for, (a) Dam No.
12, (b) No. 20, in Ohio River: Iridependent
Bridge Co., Pittsburgh, Pa., (a) $24,980,
(b) $25,950; American Bridge Co., Pitts-
burgh, Pa., (a) $25,850, (b) $26,880; Lupfer,
& Remick, Buffalo, (a) $26,473, (b) $26,393;
Milwaukee Bridge Co., Milwaukee, Wis.,
(a) $27,336, (b) $26,982.

• Levee—New Orleans, La.—Contract
awarded by State Bd. Engrs. (G. W.
Lawes. Secy.) for constructing Lucy
levee, about 215,000 cu. yds., to Louisiana
Contr. Co., 51.9 Hiberia Bank Bid., at
9.94 cts. per cu. yd. Next 3 lowest bids:
Lower Coast Constr. Co., Pointe a la
Hache, 10.9 cts.; Dameron-White Co.,
Ltd., 1208 Hiberia Bank Bldg., 11.62 cts.

•Levee Work—Memphis, Tenn.—Con-
tracts awarded as follows by Maj. B. M.
Markham, Corps Engrs., U. S. A., for
levee work in Upper and Lower St. Fran-
cis and White River Levee Dists. (bids
opened May 26) : To Oglesby Constr.
Co., Memphis, entire work in Upper St.
Francis, 1,930,000 cu. yds. at 9 cts., 10
cts., 11 cts., 12 cts., 13.6 cts., 16 cts., 18
cts. and 20 cts. per cu. yd.; total cost
$236,194; to Roach, Stansell-Lowrance
Bros. & Co., Memphis, 553,300 cu. yds. in
White River Levee Dist., at 17.5 cts., 18
cts. and 19.5 cts. per cu. yd.; total
$101,960; to Rodgers Bros.. Memphis, 623,-
000 cu. yds. in White River Dist., at
18.2 cts.; total $113,386; and to Yale &
Regan, Chicago. 111.. 440,000 cu. yds., at
21.8 cts.; total $95,920.

Drainage — Baraboo, Wis. — Following
are bids opened May 25 for constructing
drainage system; Sweeney Bros., Reeds-
burg, $13,800; Pastoret Constr. Co., Du-
luth, Minn., $16,000; Thornton Bros.. St.
Paul, Minn., $16,600. H. E. French, City
Engr.

•Jackson, Minn.—Contract for con-
structing judicial ditches awarded as fol-
lows: No. 31 to Wm. Neuman, of Lake-
field, at $17,300; No. 37 to C. R. Mitchel,
Lakefleld, at $6,953. A. D. McKillar,
Co. Aud.

•Pipe—Sunnyslde, Wash.—Contract for
concrete pipe in Drainage Dist. No. 24
(bids opened May 28) awarded to A. B.
Fosseen & Co., North Yakima, at $4,645.
J. O. Greenway. Drainage Engr.

ELECTRIC RAILWAYS

PROPOSED WORK.
Albany, N. Y.—United Traction Co.

contemplates spending $165,000 for im-
provements to lines.

Charleston, V. Va.—Charleston Inter-
urban R.R. Co. to spend about $750,000
for constructing extension of line from
Charleston to Montgomery, distance 24
miles.

Parkersburg, W. Va. — Charleston,
Parkersburg & Northern R.R. Co. will
construct electric railway between
Charleston and Parkersburg.

VIncennes, Ind.—Plans are being con-
sidered to build railway from Bicknell to
VIncennes, via Bruceville and AlicevlUe.
John T. Oliphant, VIncennes, is inter-
ested.

Galena, III.—Construction of an elec-
tric railway from Freeport via Pearl
City, Kent to Dubuque, la., contemplated
Frank J. Mueller, Secy. Galena Com-
mercial Club is interested.

Jollet, III.—Plans are being considered
by Aurora, Plainfleld & Jollet Ry. Co. to
double-track line on N. Chicago St. F. C.
Kckmann, Gen. Mgr., Chicago.

Peoria, III.—Chicago, Peoria & Qulncy
Traction Co. contemplates spending
about $3,000,000 for completing line, also
erecting shops in Qulncy.

Bristow, Okla.—Surveys are being made
for railway to be constructed from Bris-
tow to Drummond and from Bristow to
Okmulgee. W. Mathews, St. Louis, Mo.,
said to be interested.

Los Angeles, Cal.—Plans are being
made by Pacific Electric Ry. Co. to spend
about $75,000 for improving double-track
on American Ave., from Anaheim St. to
6th St., Long Beach, 3 miles.

San Francisco, Cal.—Plans are belns
considered by Public Utilities Com. of
Supervs. for an extension across Golden
Gate Park, San FVancisco.

Reglna, Sask.—Council voted to spend
$10,000 for extending Regina Municipal
Ry. on Young St.

PRICES AND LETTINQS.
•^Indicates award of contract.

• Brooklyn, N. Y.—Contract awarded by
Public Service Comn., 154 Nassau StNew York, for construction and station
finish of 4th Ave. Subway, Brooklyn, a
part of Bway.-4th Ave. Rapid Transit
R.R., from center of Flatbush Ave. ex-
tension to a point on 4th Ave. about 150
ft. south of 42d St., to D. C. Serber, 1123
Bway., New York, at $40,676 (bids openedMay 28). Unit prices in Engineering
Record of June 5.

RAILROADS I]
PROPOSED WORK.

Kansas City, Mo.—The Connecting Rail-
road of Kansas City has received au-
thority from the state Pub. Service
Comn. to reconstruct Kansas City stock
yards and put in 7 miles of track and
terminals, the order to become effective
.lune 15. Two years ago the Connecting
Railroad was incorporated for $1,000,000
and applied to the Commission for au-
thority to make these improvements. The
Commission retains full jurisdiction over
improvement, until completed and ap-
proved; cost about $1,000,000.

Hood River, Ore.—It is reported that
the Oregon-Washington Railroad & Navi-
gation Co. (J. R. Holmes, Ch. Engr., Port-
land), is about to begin work of ballasting
with crushed rock 19 miles of main line,
between Hood River and The Dalles; cost
estimated at $72,000.

Roseburg, Ore.—Citizens voted June 3
to issue $300,000 bonds to aid Kendall
Bros., of Pittsburgh, Pa., to construct
railroad from Roseburg to line of the
Cascade National Forest Reserve on
North Umpqua liiver, and erect sawmill
in Roseburg. Kendall Bros.' investment
will approximate $1,250,000.

PRICES AND LETTINGS.
iflndicates award of contract.

•Walnut Springs, Tex.—Contract re-
ported awarded by Glen Rose & Walnut
Springs Railroad Co. to the Railroad
Constr. Co. of New York, to build a sec-
tion of its proposed line. This company
proposes to build a line from Walnut
Springs through Glen Rose and north to
P"t. Worth. D. Morris, Ch. Engr., Walnut
Springs.
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Pl-BLIC BUILDINGS AND
SCHOOLS

PROPOSED WORK.
Portland, Mc—All bids opened April M

by SapcTT. Archt.. Waahlnston. D. C. for
suctmce barrmcka and storchouae at U.
a. Qoanmllnc Station rejected.

_ n, Maas.—Masaachusetts Inat. of
TadUMlOKy will not let contract unUI taU
or winter for propoMd WaUer Memorial:
it will be semi-flreproof and coat $3&0,000.
Architect. W. W. Borworth. iS' Fifth
At«.. New York.

Uawrance, Maaa.—Trus. Easex County
ladepeodent Asrirultural School have
tantaUT* plans for flOO.OOO buHdins.
Jnatia K. Tamer, of L.awrence, is mem-
bar or Oomn. in charce-

SpriaoMeld. Maaa.—Plana and speciflea-
ttOBs deatred until July 1 by Bide. Com.,
bstem State* Acricultural and Indus-
tttel Kzposltlon. Inc. (C. B. WTjItney.
Chmn.) for a combination crandstand
and exhibiUon halL

MIddletown, Conn.—The sum of flU.OOO
has been sivao to Wealeyan Univ. for
dormitorr purpoaea.

Brld««wat*r, Pa.—Boyd A Stewart.
Archts., Pitlsbursh. wlU soon let contract
for ercctinc 10-room grade school; cost.

Carreltton. Pa.—Hish school to be erect-
ed in Blacklick Township.

PMIadolphla. Pa.—Plana beiiw prepared
br Phnip Johnson. Land Title BIdr. for a
S-Mory concrete, stone and steel hospital'""" K X it ft., to b«.erccted at 10th

Sta. for Moyamenatne Prison.
Court has plans ikrapared for

^ -_—.
Masdalen Home, Xlst and

Rmre flka.. for Social Serrice Dirlstons
of new court; coat, |M,MO.

Pmsburgh, Pa.—Bd. Educ. will soon
let contract for ereotins South Hills Bailey
Hi«h School on Ruth and Eureka Sts.:
COM. tSM.WM.

, Uirtowtewn. Pa.—Bonds for (28,000 for
cbeel tmprorements sold.

VatMboro. Pa^—School Bd. of Cowana-
annoek Township voted to erect a 10-
room brirk achool.

Waahlngton, D. C—Bureau of Stand-
aroa aoon to let ixtntraet for erectinc
ataaicml taboratory on Pierce Mill Rood,
near Ooanectlcut Ave.; coat. (200,000.
Donn A DeminK. WashlnKton, D. C.
Archts.

Qrcon Bank. W. Va.—Bd. Educ contem-
platfa rrrctinc 130.000 high school.

Looan. W. Vs.—Plans being prepared
•or S-Mory brick, stone and terra cotta
bcapiUl for City Hospiui Co: cost.

Sioux City, la.—Bd. Trus. MornlnCTlde
CoUese considering reiJlacing with a »Zb,-

000 structure conservatory building de-

stroyed by Are.

St. Paul, Minn.—Site at Cedar St. and
East Central Ave. secured by Hl»«0'"'=5'

Society for $o00.000 building:. State Bd.

Control imerrsted. Plans to be prepared
by Clareni-e Johnston. State Archt.. »t.

Paul.

Seward. Neb.—High school to be erected
hfte; cost. JoO.OOO. Address Bd. of Educ.

Kansas City, Mo.—Citizens voted fol-

lowing June 1: 1125,000 for Hre station

and equipment: »1!5,000 to enlarge hos-

pital accommodations: $125,000 suitable

quarters for detention of women
prisoners: (700.000 for enlarged ap-
proaches to Union Station: (135,000 for

police station and municipal courts;

(40.000 for public comfort stations.

Tulsa, Okla.—Election will soon be held

to vote on Issuing (125,000 bonds to erect

city hall.

Rocky Ford, Colo.—School costing (25,-

000 contemplated. Address School Bd.

Trinidad, Colo.—Wm. & I. H. Rapp, of

Trinidad, are architects for the court
house.

Portland, Ore.—Plans for group of

buildings for St. Helen's Hall, cost $75.-

000. prepared by Doyle & Patterson,
Worcester Bldg.

BIDS DESIRED.
Brooklyn, N. Y.—Until June 16 by

State Hospital Comn., Albany, for re-
building old wall in main building. Long
Island State Hospital, Brooklyn. Lewis
F. Pilcher, .State Archt., Albany.
About July 1 by Edwin M. Adelsohn.

Archt . 1776 Pitkin Ave., for erecting one
i-story fireproof brick, concrete and steel

building for Brownsville and East New
York Hospital, 122 Glenmore Ave. Cost
about (100,000.

Buffalo, N. Y.—TJntil June 17 by F. G.
Wan], Comr. Pub. Wks., for erecting an
8-room brick addition to present school
In Dist. No. 64, including ventilating,
heating, etc.

Rochester, N. Y.—Until June 21 by Bd.
Educ. (J. S. Mullan. Secy.) for erecting
addition to the John Walton Spencer
School No. 16 on Post St. E:dwin S.
Gordon, School Archt.

Blalrsvllle, Pa.—Until June 16 by Bd.
School Controllers, for furnishing material
and erecting high school. C. C. & A. L.
Thayer, Archts., New Castle.

Greencastle, Pa.—Until June 16 by Bd.
School DIrs. (C. F. Fletcher. Secy., 203 S.

Washington St.), for furnishing material

^---- ... W. Va.—School bonds for
WvOOO to be aoM June It by J. A. Wood-
delt Secy. Clay Dist.

Lafayatta. Oa<—County Bd. Roads *
Bayaaaaa. aceoptad plans for (75,000 court

_«— — MlM. Citiaena voted ((£.000
aefcool Impreyanient bonds, inclodlns erec-
tion of a new achooL

Waafctfi*!. Tenn.—Bd. Comrs. voted to~~' WK.MO achool bonds.

Martoa. O/—An Mds opened June ( by
Sr.J*S''*X.^*?*"'~"-» Township (O. E.snMA CTiL). u> fmUh material- and
•E"* WKk and atone achool rejected.
Plana being changed. Lowest bidder:U D. Hetrick tc- Bro . Columbus, (2K.22S.
Marriott, Allen * Hall, ArchU., 20 B.
Broad St., Columbus.

Hammond, Ind.—Plans being prepared
by Joa. T. Hatton. of Hammond, for in-
dustrial high BChooL

Mlahawaka, Ind,—Townahip Trustees
takinc ateps to erect eonsolkUtod school
for Pcnn TownalUp: ooat. (M.OOO.

Alton. III.—Stat* Bd. AdmlnUtratlon.
SpringAekl has under oonsideration plan*
for an addition to lUlnoia State flospital
here.

Chlcaoo. Ill/—At election June T, pr«aa
reporu sUte. eitlzena voted (1,000,000
county hospital and morinie bonda and
(1.000,000 for Improvement of Warren's
Woods, a new nark of the West Side sys-
tem. Rejected (2.(00.000 bonda for Jail
and Criminal Court building and (200.000
for completion of Mb and 10th floora of
•oonty bulidtng.

Milwaukee, Wis,—Plans submitted to
School Bd. for (75,000 addition to Ring
St. School.

Sheboygan, Wis,—New high school,
costing (150,000, contemplated.

Sheboygan, Wis,—City Hall Special
Com. adopted revised plans for 2-story
(115.000 city halL

Brighton, la.—Citizens voted (25,000
bonds to erect a high school.

Mason City, la.—Tentative plans sub-
mitted by Felt & Co., Kansas City, Mo.,
for (300,(>00 high scbooL

and erecting school at Washington and
Franklin Sts. M. I. Kast. Archt., Harris-
burg.

Muncy, Pa.—Until June 30 by Bldg.
Comn.. care Frank Smith, Secy., State
Bd. Charities, Harrisburg, for erecting
new buildings (cottage system), known
as the administration building, and 4 cot-
tages for Industrial Home for Women,
Muncy. Horace Trumbauer, Archt., Land
Title Bldg., Philadelphia.

Renovo, Pa.-Until July 1 by the Bd.
E^uc (C. W. Weeks, Secy.), for furnish-
ing material and erecting a high school.
Including ventilating, heating and plumb-
ing. advertiMed in Kngineering Record.
Woodnutt & Schmoll, Archts., 150 W.
4th St., Wllllamsport.

Chapel Hill, N. C—Until June 30 by N.
W. Walhcr, Secy. School Bd., for erecting
graded school, from plans of C. C. Hook,
of Charlotte; cost about (3.5,000.

Savannah, Qa.—Until July 6 by City
Clerk for erecting public library, from
plans of W. H. Wltcover, of Savannah.

Tampa, Fla.—Reported desired until
June M by County Bd. Pub. Instruction
(Wm Schneider, Chmn.), (or erecting 2
Junior high schools. Set>arate bids de-
sired on heating; also until June 15 for
erecting Tampa Heights school.

L.awr«nceburg, Ky.—Reported desired
until June 22 by J. 8. O'Dell, Chmn. Fis-
cal Court, for erecting 2-gtory and base-
ment court house; cost (60,000. Joseph &
Joseph, .\rchts., Louisville.

Barberton, O,—Reported desired until
June 21 by Bd. Educ, for erecting a 2-'

story and basement, 101 x 207 ft., high
school. Probable cost (115,000. Harpster
* Bliss. Archts.. Akron.

Cincinnati, O.—Reported desired until
June 17 by Phllipp Kosdick, Dir. Pub.
Service, for erecting 2-story bath house
coat (28.0(M»; Louis G. Bittoe, Archt..
Provident Bank Bldg.

Indianapolis, Ind.—Until July 20 by Bd.
School Comrs. (C. K. Cleland. Bus. Dir.)
for erecting (-entral library building on
SL Clair and Meridian Sts. Paul B. Cret
and Zaiitzinger. Borie & Medary, Ahsoc.
Arf-hU., 139 8, 15lh St., Philadelphia, Pa.

Walton, Ind.—Until June 26 by D A G
Coblentz, Trus, Tipton Township, 'for
erecting a 2-story and baHement, brick
and stone grade and high school. Lay-
ton Allen, Archt., Lombard Bldg., In-
dianapolis.

Brown City, Mich.—Until June 16 by
Bd. Educ. for erecting high school, in-
cluding ventilating, heating and plumb-

ing. Jos. E. Mills & Son. Archts., Kresge

Bids., Detroit.

Hasttnas. Mich.—lleported desired until

June 22 by Wm. I,. Shulters, Hastings,

for 2-story and basement brick and re-

inforced concrete soliool; cost $80,000. R.

A. Le Roy. Archt.. Kalamazoo.

Sandusky, Mich.—Reported desired

until June 21 by County Clerk for erect-

ing a 3-story court house. Jos. E. Mills

& Son, Archts., 1305 Kresga Bldg., Detroit.

Chicago, III.—Until June 16 by Com. on
BldRs. and Grounds, Bd. Educ, for erect-

ing Carl Schurz high school. A. F. Hus-
sander, Archt., Tribune Bldg.

Herrin, III.—Until June 21 by Bd. Educ.
(W. L. Smith, Secy.) for furnishing ma-
terial and erecting school. N. S. Spencer
& Son, Archts., Champaign.

Fairmont, Minn.—Until June 22 by Bd.

Educ. (C. A. Porter, Secy.) for furnish-

ing material and erecting high school,

including ventilating and heatins. sewers,
plumbing, gas fitting, etc. Grant C,

Miller. Fiillenwider & Dowling, Archts.,

6 N. Michigan Ave., Chicago.

Odessa, Minn.—Until June 19 by Bd.

Educ. School Dist. No. 24 (H. H. Reindl.

Clk.), for erecting high school; separate
bids on heating, plumbing, etc. Edwins
& Edwins, Archts., 911 Northwestern
Bldg., Minneapolis.

St. Cloud, Minn.—Until June 15 by
State Bd. Control, St. Paul for steel and
c. 1. work for stairs, galleries, steel plate

doors, etc. and 160 cell fronts (or cell

house D. State Reformatory, St. Cloud.

C. H. Johnston, State Archt., Capital
Bank Bldg., St. Paul.

Clay Center, Kan.—Until June 17 by
Bd. Educ. for erecting McKinley School,
including heating, plumbing, etc. J. H
Felt & Co., Archts., Kansas City, Mo.

Fedora, S. D.—Until June 29 by B. R.
Laird, Clk. Bd. Educ. (or erecting 2-

Ktory and basement fireproof school;
separate bids on heating, plumbing, etc
Geo. F. Fossum, Archt., Aberdeen.

Excelsior Springs, Mo.—Until June 14

by Bd. Educ. for erecting addition to and
remodeling high school including heating
J. H. Felt & Co., Archts., Kansas City,

Mo.

Lawson, Mo.—Until June IB by Bd.
Educ. for erecting school, including heat-
ing, plumbing, etc. J. H. Felt & Co.,
Archts., Kansas City.

Dallas, Tex.—Reported desired until
June 15 by Bd. Educ, for erecting a high
school, 4 stories, reinforced concrete,
brick and stone exterior. Probable cost
$200,000.

Ramona, Okla.—Reported desired until
June 23 by Bd. Educ. (O. Neville, Clk.)
for erecting a 2-story brick building (or
manual training and gymnasium. Walton
Everman, Archt., Bartlesville, Okla.

Portland, Ore,—Reported desired until
June 17, by R. F. Thomas, School Clk.,
for erecting $100,000 first unit to the
Franklin High School, E. 54th St.; 2-
.story structure, frame exterior and
brick interior.

Berkeley, Cal.—Reported desired by
Council for erecting fireproof concrete in-
termediate sciiool on Telegraph Ave. and
Stuart St.; cost $90,000.

PRICES AND UETTINGS.
iflndicates award of contract.

-^Brattleboro, Vt.—Contract for erect-
ing U. S. Post Ofllce awarded to E. C.
Abbott Constr. Co., New York, at $101,-
773.

'i^l-awrence, Mass.—Contract (or erect-
ing Central Grammar School awarded A.
D. Shufelt at $209,707.

•West Springfield, Mass.—Contract for
erecting high school awarded to M. J.
Walsh & Son, Holyoke, at $71,660; heat-
ing, Richard & Chard, Stamford, Conn.,
$8,665; plumbing, J. J. Cotter, Spring-
field, (3,638.

• MIneola, U. I., N. Y.—Contract for
erecting high school awarded Kirwin &
Esterbrook Co., of Hempstead. Cost,
(50,000.

•Utica, N. Y.—Contract (or erecting
4-story, 108 x 45-ft. Homeopathic Hos-
pital on Genesee and Newell Sts. award-
ed John F. Hughes Constr. Co. for the
masonry, and R. G. Lloyd Co., Inc., (or
carpenter work.

•North Bergen, N. J.—Contracts for
erecting school No. 5 awarded as follows:
Masonry, also concrete work, J. J. Ma-
rione Co., North Bergen, $56,880 and $9,-
500 respectively; iron work, Fagan iron
Wks., Hoboken, $5,137; heating and ven-
tilating, W. L. Carlough, $14,500; roofing,
W. H. Gulsohmldt. $1,557.

•Harrisburg. Pa.—Contract (or erect-
ing dormitory at Harrisburg Academy
awarded to Aug. Wildman, of Harrisburg;
cost, $27,000.

•Philadelphia, Pa.—Three lowest bids
opened June 4 by Property Com. Bd.
Educ. for erecting John Hay School: Mc-
Clo.skey & Bahls, $81,825 (awarded con-
tract); Wm. R. Dougherty, $82,728; H.
Wehmeyer, $82,843. Lowest bid for heat-
ing, S. Faith & Co., $15,777.

•Front Royal, Va.—Contract for erect-

ing buildings at this post awarded to

M F. Normoyle & Son, Roanoke, at about
$100,000.

• Huntington, W. Va.—Contract (or

erecting brick and concrete school award-
ed to W. C. Hand-shy & Son, Zanesville,

O., at $220,000.

•Salem, W, Va.—Contract (or erecting
3-story brick and stone building at Salem
College awarded to Holbert & Spedden,
of Fairmont; cost, about $30,000.

Laurel, Miss.—Following are four lowest
bids opened May 18 by Superv. Archt.,
Washington, D. C, (or constructing U. S.

Post Office at Laurel, (a) limestone, (b)

sandstone: John G. Unke(er & Co., Min-
erva, O., (a) $68,065; C. C. Eure, Hatties-
burg. Miss., (a) $70,483, (b) $71,783: W.
H. Fissel & Co., New York, (a) $70,700,

(b) $75,700; Geo. A. Shaul, Seneca, Kan.,
(a) $71,246: Algernon Blair, Montgomery.
Ala., (b) $75,500; Colonial Constr. & Sup-
ply Co., Charlottesville, Va., (b) $76,184.
•Contract for erecting above post office

awarded to John G, Unkefer & Co.,
Minerva, O., at $68,065 for limestone.

Alliance, O.—Lowest bid opened for
erecting city hospital submitted by J. H.
Wells, Cleveland, at $47,915.

Kent, O.—Following 3 bids opened May
22 by Normal Trus. for heating and power
plant building: R. H. Evans & Co., (71,-
953; E. H. Walker, Canton, $76,710, and
Cleveland Pireprooflng Constr. Co., (79,-
297.

•Lewis Center, O.—Contract (or erect-
ing school in Orange Township awarded
to D. E. Henke & Co. at $24,534. F. L.
Packard, Columbus, Archt.

•Oberlin, O.—C. F. Doolittle, Secy.
Oberlin College, writes contract (or erect-
ing art building, 1-story, 100 x 100 (t.,

lias been awarded to John H. Parker Co.,
o( New York.

•Bessemer, Mich ..^Contract (or erect-
ing addition to court house and remodel-
ing present building awarded to Herman
Gundlach, o( Houghton, at $65,000.

•Detroit, Mich.—Contract for 4-story
brick St. Mary's Hospital awarded to
John Finn, at $50,000.

La Salle, III.—Following are four low-
est bids opened May 26 by Superv. Archt.,
Washington, D. C, for complete construc-
tion U. S. Post Office (a) limestone, (b)
sandstone: Callahan-Mandl Co., Chicago,
111., (a) $68,811, (b) $70,000; Geo. W. Stiles
Constr. Co., Chicago, (a) $69,342; Clias.
\V^ Gindele Co., Chicago, ((a) $67,000, (b)
$71,800; Balkln Constr. Co., Chicago, (a)

$66,053; Colonial Constr. & Supply Co.,
(b) $73,259; Thos. W. Cissel, Wooster, O.,

(b) $75,767.

•Urbana, III.—Contract awarded June
1 by Jas. B. Dibelka, State Archt., 130 N.
5th Ave., Chicago, to A. W. Stoolman, of
Champaign, for general, electrical, venti-
lating and heating and plumbing con-
tracts for School o( Education Ceramics
and Vivarium buildings at Urbana.

•Milwaukee, Wis.—Contract (or erect-
ing Coast Guard Station and accessories
awarded H. J. Pavne, Milwaukee, at
$24,820. Bids opened May 27 by U. S.

Coast Guard, Washington, D. C.

Missouri Valley, la.—Four bids opened
by School Bd. (or erecting high school:
Kudson Co., Des Moines, $58,073; Nor-
gard Co., Council Bluffs, $58,073: Mertem
Co., Sioux City, $59,250, and Gould & Son,
Omaha, $60,107.

•Alexandria, Minn.—Contract awarded
National Constr. Co.. Alexandria, at $53,-

969, to erect brick high school. E. F.
Biomhall, Archt., 710 Alworth Bldg.,
Duluth.

•Carlton, Minn.—Contracts for erect-
ing 3-story brick school in Consolidated
Dist. No. 2 awarded National Constr.
Co., of Alexandria, at $28,080; heating
and ventilating, F. S. Spencer, Minne-
apolis, $5,845; plumbing, Stack Bros. Co.,
Duluth, $3,183.

•Hayward, Minn.—Contract for erect-
ing school awarded G. Schwartz & Co.,
Rochester, at $42,750.

Havre, Mont.—Lowest bids opened May
25 by Co. Comrs. for erecting court
house: C. Haverlandt, Havre, $114,450:
Olson & Johnson, Inc., Missoula, $115,880;
and Horton & Willits, Great Falls,

$118,970.

Chilllcothe, Mo.—Two lowest bids
opened June 3 by Superv. Archt., Wash-
ington, D. C, for constructing U. S. Post
Office were: W. H. Fissel Co., New York.
$87,000. limestone, and $91,200 sandstone:
Chas. W. Gindell Co., Chicago, 111., $88,000
and $90,000, respectively.

•Bryan, Tex.—Contract for erecting U.
S. Post Office awarded to Algernon Blair,
Montgomery, Ala., at $39,277.

•San Antonio, Tex.—Contracts for
erecting county Juvenile Home awarded
as follows: General contract, Walsh &
Burney, at $22,372; heating and plumbing.
Eagle Plumb. Co., $2,750.

• Everett, Wash.—Contract for erecting
U. S. Post Office reported awarded to
Hendrickson & Co., of Seattle, at $111,519.
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Keyport, Wash.—Following four lowest

bids opened May 29 by Superv. Archt.,

Washington, D. C, for fireproof torpedo
storehouse at Naval Torpedo Station,

Keyport (bidders all of Seattle): Martin
& Dugan, Northern Bank Bldg., $36,513;

Erickson & Larson, $37,246; Pearson
Constr. Co., 137,925; Butler Constr. Co.,

$39,900.

Longview, Tex.—Following four lowest

bids opened June 2 by Superv. Archt.,

Washington, D. C, for complete construc-

tion of U. S. Post Office (a) limestone,

(b) sandstone: Texas Constr. Co., San
Antonio (a), $33,030, (b) $33,280; V. E.

Taylor, Ennis (a), $36,250, (b) $36,950;

Geo. A. Shaul, Seneca, Kan. (a), $38,790;

Kreipke Shaffer Constr. Co., El Reno,
Okla. (a), $39,950; Richardson Eng. &
Constr. Co., Bainbridge, Ga. (b), $42,470;

C. V. Beatty, East Liverpool, O. (b),

$42,600.

•Seattle, Wash.—Contracts for erecting
Juvenile Detention Home at Bway. and
Spruce Sts. awarded by Co. Comrs. as
follows: General contract, T. M. Ryan &
Son, at $26,705; plumbing, Rautman
Plumb. & Htg. Co., $2,161; heating, Queen
City Htg. Co., $1,156.

^Huntington Beach, Cal. — Contract
awarded to Harvey Garber, Orange, at
$40,694, for erecting brick grammar
.school; heating and ventilating. Foss &
Jones, Pasadena, $4,157. J. C. Smith,
Archt., Los Angeles.

Los Angeles, Cal.—Lowest bids for
Owensmouth High School as follows:
General contract, Chas. W. Kent & Son,
429 S. Grand Boule., Glendale, $62,200;
heating and ventilating, Hoagland-Lakln
Electrical & Eng. Co., $6,363. Lowest for
Franklin High School: Los Angeles Plan-
ing Mill Co., 1812 Industrial St., $134,616.
Contract for erecting 2-story brick

66th St. School awarded to Irvine & Dow,
618 American Bank Bldg., at $35,483.

San Francisco, Cal.—Following lowest
bids opened June 5 by Bd. Wks. for erect-
ing Juvenile Detention Home on W. Mis-
sion St. : General contract Pacific Con-
tract Co., $91,325; steel work, Dyer Bros.,
$31,350; plumbing, H. Lawson $14,350;
elevators, Otis Elevator Co., $5,885; heat-
ing and ventilating. Atlas Co., $3,990.

*-Pocatello, Idaho.—D. F. Murphy & Co.
have contract for erecting wings to high
school and repairing present building at
$119,000.

PRIVATE BUILDINGS

PROPOSED WORK.
Boston, Mass.—Alfred H. Howard will

erect on Harrison Ave. and Beach St. an
8-story brick mercantile building; cost,
$200,000.

BInghamton, N. Y.—Plans filed for 3-

story tile and cement store and apartment
house to be erected at Exchange and
Susquehanna Sts. by Saml. Levine.
Mather & Carleton, Archts., BInghamton;
cost, $25,000.

Buffalo N. Y.—Plans being prepared by
Esenwein & Johnson, Ellicott Sq. Bldg.,
for a 12-story and basement office build-
ing and club house at Pearl Niagara and
Franklin Sts. for Buffalo Athletic Club.
S. B. Nye, Chmn. Bldg. Co., 80 Erie
County Bank Bldg.
N. Y. Central R. R. (G. W. Kittredge,

Ch. Engr., N. Y City) reported consider-
ing erecting new passenger station at
Eagle St crossing.

New York, N. Y.—Neville & Bagge, 105
W. 40th St., architects for 12-story apart-
ment house which McMorrow Engr. &
Constr. Co., 271 West 125th St., will erect
at West End Ave. and 99th St.; cost
$1,000,000.
Plans for 12-story brick and limestone

store and loft building at 35 W. 37th St.
to be prepared by Herman Lee Meader,
2 W. 33d St. Leslie R. Palmer, owner,
68 William St.
Plans completed by Ogden Cadman, 340

Madison Ave. for 6-story fireproof brick
and limestone residence to be erected at
5th Ave. and 96th St. for Lucy Drexel
Dahlgren; cost, $75,000.
Plans filed for following buildings: 16-

story fireproof storage, store and office
building at 7th Ave. and 49th St. for
Fred. S. Godfrey, cost $400,000, Arthur
Loomis Harmon, Archt., 3 W. 29th St.;
two 5-story brick tenements at Ellwood
St. and Bway. for Haven Constr. Co.,
total cost $150,000, Benj. W. Levitan,
Archt., 20 W. 31st St.; two 6-story brick
tenements at Bathgate Ave. and 172d
St. for Benenson Realty Co., total cost
$100,000, Tremont Architectural Co.,
Archts., 401 Tremont Ave.; 5-story brick
tenement at Kingsbridge Ave. and 234th
8t. for Seabury Bldg. Co., cost $55,000,
M. W. Del Gaudio, Archt., 401 Tremont
Ave.; 5-8tory brick tenement at College
Ave. and 170th St., also two 5-story brick
tenements at Findlay Ave. and 169th St.
for C. J. Gary Bldg. Co., total cost
$120,000, John P. Boyland, Archt., 2526
Webster Ave.; 5-story brick tenement at
Southern Boule. and 167th St. for John
O'Leary, 991 E. 167th St., cost $50,000,
John P. Boyland, Archt., 2526 Webster
Ave.

Rochester, N. Y.—Plana prepared by W.
J. Brockett, Rochester, for 4-story brick
and stone labor temple to be erected on
N. Fitzhugh St. by Labor Unions of city.
Cost, $100,000.

Brookvllle, Pa.—Plans for a 2-story
$30,000 Y. M. C. A. building to be pre-
pared by Harrington & Howard, of Du
Bois.

Fountain Springs, Pa.—Fountain Springs
Country Club intends erecting $40,000
club house. W. K. Lord, Secy., Mt.
Carmel.

Germantown, Pa.—First Presbyterian
Church, West Chelten Ave., intends erect-
ing a $60,000 parish house. Rev. W.
Beatty Jennings, Pastor.

Philadelphia, Pa.—Plans being prepared
by Stearns & Castor, Stephen Girard
Bldg., for alterations to 6-story brick
store at 13th and Sansom Sts. for Louis
Stecher.

Scottdale, Pa.—First United Brethren
Church voted to erect $60,000 edifice on
Market St. B. F. Keister, Chmn. Bldg.
Com.

Logan, W. Va.—Masonic Assoc, contem-
plates erecting opposite Court House 4-

story brick and stone temple: cost, $40,000.

Birmingham, Ala.—Wm. C. Weston,
Birmingham, selected to prepare plans
for concrete and terra cotta building to

be erected on 2d Ave., to be occupied
by Hann Shoe Co.

Cleveland, O.—Euclid Ave. Carnegie Co.
secured permits for erecting 11 apartment
houses on Euclid Ave. and E. 66th St., to
cost $350,000. Plans being prepared by
Fulton & Taylor, Permanent Bldg., for
$600,000 hotel which this company intends
erecting later on this site in connection
with the apartment houses.
Plans prepared by Geo. F. Hammond,

4220 Prospect Ave. for 10-story addition,
brick, steel and concrete, to Gilsey Hotel.
R. B. Gill, one of the owners.
Plans being prepared by Wm. S. Lou-

gee, American Trust Bldg., for market
house which South Side merchants pro-
pose erecting on W. 25th St. and Selzer
Ave.; cost, $75,000.
Elks will soon let contract for erecting

on High and Mill Sts. $75,000 lodge build-
ing. 6. F. Burkhardt, Chmn. Bldg. Com.

Columbus, Ind.—Masons reported con-
sidering erecting a $30,000 temple.

Detroit, Mich.—Permit issued for 6-
story reinforced concrete garage and
warehouse at Beaubien St. .and Adams
Ave. for J. L. Hudson; cost, $80,000.
Smith, Hinchman & Grylls, Archts., De-
troit.

Port Huron, Mich.—Reported Woman's
Benefit Assoc. (Maccabees) considering
erecting $150,000 home here.

Milwaukee, Wis.—Plans to be prepared
by Martin Tullgren & Sons, Merrill Bldg.,
for 2-story reinforced concrete, steel and
brick theater, store and fiat building to
be erected on Downer Ave. and Belleview
PI. by Read & Neacy Investment Co.;
cost, $65,000.

Sioux City, la.—Bldg. Com. soon to let
contract for erecting $100,000 First Meth-
odist Church at 19th and Nebraska Sts.
Beuttler & Arnold, Archts., Sioux City.

Whitehall, Mont.—Erection of Masonic
Temple and business building combined
contemplated.

St. Louis, Mo.—J. H. Farish & Co., 119
N. 8th St., reported interested in 16-story
brick, stone and terra cotta hotel which
it is proposed to erect on 9th and Wash-
ington Sts.
Northern Investment Co. will erect for

Scudders-Gale Grocer Co., at 12th and
Poplar Sts., a 4-story 180 x 155-ft. DuIW-
ing.

Ft. Worth, Tex.—Lone Star Camp No.
2, Woodmen of the World, contemplates
erecting 7-story $200,000 hall.

Seattle, Wash.—Plans being prepared
for 5-story and basement apartment house
which Ernest Carstens, Pros. German-
American Bank, Seattle, intends erecting
at Boren Ave. and Denny Way; cost.
$70,000.
Plans being prepared by Bebb & Gould.

Denny Bldg,, for 4-story and basement,
45 X 108-ft. reinforced concrete fireproof
$50,000 building to be erected by Puget
Sound News Co. at 2d Ave and Virginia
St.

Tacoma, Wash.—Plans completed for
$400,000 passenger station for Chicago,
Milwaukee & St. Paul R. R. (C. F.
Loweth, Ch. Engr., Chicago, 111.).

Oakland, Cal.—Reported steps being
taken by T. H. Williams, 2845 Webster
St., to erect at Williams St. and San
I'ablo Ave. a 10-story store and hotel.

Tucson, Ariz.—Plans prepared by Trost
& Trost, El Paso, Tex., for 2-story Ma-
sonic Temple on Scott St.; cost $50,000.

BIDS DESIRED.
Columbus, O.—Reported desired until

June 20 by D. Riebel & Sons, Archts.,
New First Natl. Bank Bldg., for erecting
2-story reinforced concrete building on
.V. 4th St. and 5th Ave., for S. D. Budd
Dairy Co.; cost $60,000.

Ames, la.—Reported desired until June
14 by Proudfoot, Bird & Rawson, Archts.,
Des Moines, for erecting 4-story and

Erie, Pa.—Plans prepared by S. Flre-
ston, Rochester, for a 1-story 100 x 70-
ft. fireproof addition to machine shop at

basement hotel for H. Munn and P. 19th and Liberty Sts. for Continental
Sheldon; cost $100,000.

Northwood, la.—Until June 16 by E. H.
Dwelle, Treas. First Baptist Church for
erecting church. Alban & Lockhart,
Archts., Endicott Bldg., St. Paul, Minn.

Albert Lea, Minn.—Until June 24 by
H. J. Harm, Albert Lea, for erecting 6-
story fireproof office building, including
heating, plumbing, etc. Hoffman &
Mosse, Archts., Rochester, Minn.

Biscay, Minn.—Until June 22 by State
Bank of Biscay for erecting bank build-
ing.

Doland, S. D.—Until June 14 by State
Bank of Doland, care of Merchants Bank,
for erecting bank building. F. H. Ellerbe,
Archt., Endicott Bldg., St. Paul, Minn.

Little Rock, Ark.—Until June 15 by J.
P. Almand, Archt., Southern Trust Bldg.,
for erecting 2-story and basement brick
school to be known as TJ. M. Rose
School.

Lewlstown, Mont.—Until June 21 by V.
J. Van Den Broeck for erecting the R. C.
Church. Link & Hair, Archts., Bank of
Kergus County Bldg.

Vancouver, B. C.—Reported desired
until June 15 by Somerville & Putnam,
White Bldg., Seattle, Wash., for erecting
a 3-story reinforced concrete building at
Pender and Granville Sts., Vancouver,
B. C, for the Merchant Bank of Canada.
Probable cost, $60,000.

PRICES AND LETTINGS.
itindicates award o/ contract.

Brooklyn, N. Y.—Contract for erect-
ing 2-story fireproof brick and limestone
theater at 5th Ave. and 43d St., for One
Hundred Ninetieth Street Holding Co.
awarded Geo. Thomas, 32 E. 42d St., New
York; cost, $100,000. Tnos. W. Lamb,
Archt., 644 8th Ave., New York.

New York, N. Y.—Contract for erect-
ing 6-story fireproof limestone store and
loft building at 5th Ave. and 50th St. for
A. De Pinna & Co., awarded Jacob A.
Zimmermann. 18 E. 41st St.; Henry Otis
Chapman, 334 5th Ave., Archt.

Chester, Pa.—Contract awarded to
Geo. Hogg, 1634 Sansom St., Philadelphia,
for erecting a 4-story hotel at 3d and
Market Sts. for Geo. Shober; cost, $25,000.

Philadelphia, Pa.—Contract for erecting
6-story reinforced concrete steel and brick
loft building at 831 Cherry St. awarded
to Wm. Linker Co., 608 Heed Bldg.
Contract for erecting 12-story con-

crete, stone, steel and terra cotta apart-
ment house at 17th and Walnut Sts.,
awarded to Cramp & Co., Denckla Bldg.,
at about $250,000.

Fairmont, W. Va.—Contract for erect-
ing concrete, brick and steel freight de-
pots for Monogahela Ry. Co., one at Fair-
mont, and the other at Morgantown,
awarded to Crossan Constr. Co. and
Christman Goodwin Fdry. Co., respec-
tivelj'.

Bucyrus, O.—Contract for erecting
Eagles lodge building awarded to Geo. B,
Hicks, of South Charleston, at $34,050.
Next 3 lowest bidders: M. Rabbit & Sons,
Toledo, $34,650; S. Small & Sons Co.,
Mansfield, $34,969; and E. Converse, Mas-
sillon, $35,633.

Ft. Dodge, la.—Lowest bid opened for
erecting depot at 11th St. and Central
Ave. for Ft. Dodge, Des Moines & South-
ern Ry. submitted by Jensen Constr. Co.,
of Ft. Dodge, at $25,761.

Duluth, Minn.—Contract for erecting
4-story fireproof building for Carwin, Len-
ning Brown Wholesale Grocery Co.
awarded to W. J. Zltteroil, Webster City,
la.; cost, $200,000.

Omaha, Neb.—Contract for erecting
S-story, 66 x 132 ft., World-Herald Build-
ing, at 15th and Farnam Sts., awarded to

J. C. Mardis, Omaha.

Galveston, Tex.—Contract for erect-
ing cotton shed at 46th to 48th Sts. Ave-
nues F and G awarded to Eubank & Dib-
rell, of Galveston, by Southern Products
Co.; cost $100,000.

San Jose, Cal.—Contract for pile foun-
dations for Y. W. C. A. building awarded
to MacArthur Concrete Pile & Found.
Co., 11 Pine IH., New York. Morrison
Bros., Santa Clara, General Contractors.
Architect, Julia Morgan, San Fran-
cisco.

Rubber Wks.

Wilkes- Barre. Pa.—Plans being pre-
pared by Sturdevant & Poggl, Wilkes-
Barre, for 1-story brick and concrete
colliery shops for Lehigh & WUkes-Barre
Coal Co.; cost, $200,000.

Baltimore, Md. — Reported contracts
soon to be let by Terminal Freezing &
Htg. Co. for improvements to S. Eutaw
St. plant; cost $50,000.

Colgate, Md.—National Yeast Co. will
erect 4 brick buildings; cost, $75,000.

Bladenboro, N. C—Bladen Mfg. Co.
formed to erect cottonseed oil mill. R. L.
Bridger and C. C. Dunn interested.

Concord, N. C—C. W. Johnston, of
Charlotte, Pres. Highland Park Mills, re-
ported interested In erecting a cotton mill
here.

Columbus, Ca.—Public Utilities Co. of
Trenton, N. J., reported to have secured
^]^®„/,!!*^''® *° erect packing plant; cost,
$60,000.

Dalton, Ga.—Crown Cotton Mills in-
tends erecting new mill to join Mill No. 2.

Birmingham, Ala.—Birmingham Stove &Range Co. intends erecting a $100,000 fac-
tory here.

Gadsden, Ala.—Reported Gulf States
Steel Co., Birmingham, contemplates
erecting here by-product battery of ovens
as well as a $600,000 plate mill.

^Girard, Ala.—Reported Public Utilities
Co., Trenton, N. J., will erect packing
Pi^"„L^* Knight Station, Phoenix; cost,
$60,000.

Huntsvllle, Ala.—Reported F. D. Moaes.
Trenton, N. J„ and C. W. Olson, Chat-
tanooga, Tenn., interested in packing
plant and abattoir contemplated here.

Mobile, Ala.—Benj. J. Glazier Realty &Eng. Co., 38 S. Dearborn St., Chicago,
111., reported planning erection of ship-

$d"ooo"ooo
^'^"' '" ^^^^ "^^^^ '^° "^"^^

New Orleans, La.—Plans for the grain
elevator, to cost $750,000, are to be pre-pared by Ford, Bacon & Davis New
Orleans.

o,?'^^?!^!"*' 0-—Permit issued for 6-story
218 X 52-ft. and 1-story 194 x 67-ft. addi-
tion to plant of National Acme Mfg Co
cost, $121,000.

•

Dayton, O.—Maxwell Motor Co. plans to
erect new plant on site of present plant
on Leo St.; cost, $100,000.

Detroit, Mich.—Plans prepared by A
A. Albrecht Co., of Detroit, for $25,000

'

reinforced concrete addition to plant of
Detroit Screw Wks.

Jackson, Mich.—Briscoe Motor Co. se-
cured site on Woodward Ave. ana will
erect automobile factories.

Minneapolis, Minn.—Reported Sheffield
elevator, recently destroyed by fire is to
be rebuilt. B. B. Sheffield, Pres. Sheffield
Elevator Co.

Portland, Ore.—Studebaker Corpora-
tion of America (E. R. Benson, Detroit
Mich., Vlce-Pres.) reported contemplates
erecting distributing plant here; cost,
$75,000.

Roseburg, Ore.—See "Railroads."

Salt Lake City, Utah.—Reported Utah-
Idaho Sugar Co. has .secured site in West
Jordan on which to erect a sugar factory-
company also intends erecting warehouse
at Blackfoot (Idaho) plant

Rio de Janeiro, Brazil.-Armour & Co.,
52 10th Ave., New York, N. Y., reported
planning pier, terminal, refrigerating and
packing plant here.

BIDS DESIRED.
Silver Creek, N. Y.—Reported desired

by Foote, Headley & Carpenter, Archts.,
Rochester, for erecting 1-story and base-
ment, 50 X 200-ft. factory, and power
plant, 30 x 50 ft., both structural steel
and brick, for Du Belle Grape Juice Co
(L. J. Dubelbeiss, Pres., Irondeauoit)

:

cost, $30,000.

NEW INDUSTRIAL PLANTS

PROPOSED WORK.
Cambridge, Mass.—L. E. Knott Appa-

ratus Co. will erect on Carlton and Am-
herst Sts. a $100,000 brick factory.

PRICES AND LETTINGS.
vindicates award of contract.

Amsterdam, N. Y.—Contract awarded
to H. C. Green Co., for erecting 2-story
and basement, 40 x 75 ft. brick and cement
addition to box factory of Inman Mfg. Co.
Depew, N. Y.—Contract awarded to

John W. Cowper Co., Buffalo, for erect-
ing a brick and steel 2-story 75 x 200 ft
factory for Gould Storage Battery Co
cost $40,000. Ferguson Steel & Iron Co.,
Buffalo, has contract for structural steel.

Rensselaer, N. Y.—Contract for erect-
ing mill for Wm. Barnet & Son, to cost
$75,000, awarded to Morris Kantrowltz,
of Albany.

Long Island City, L.
filed for 4-story brick factory to be erect
ed at 14th and Governor Sts., for Fredk.
Ayer; cost, $60,000; J. Odell Whitenack,
Archt., 231 W. 18th St., New York.

N. Y.—Plans Marcus Hook, Pa.—Contract reported
awarded to W. W. Lindsay & Co., Harri-
son Bldg., Philadelphia, for erecting a
1, 2 and 3-story brick factory for United
Roofing & Mfg. Co.; cost, $125,000.
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MISCELLANEOUS

PROPOSED WORK.
Conduit or Wire*—Ljiacaatar, Pa.—It
propoacd to nwDd aboat tSM,0<N> on a

condalt ystem. tho conduits to be uiad
for wir«a o( Ooooatoca Traction Co. and
Bdiaon Electric Ucht Co.

Park Bond*—Chicago,
lie Buikltnss."

ill.—S«« "Pub-

City.Parka, Subwaya, Etc—Kanaaa
Mo.—OUsana volad ttfO.OOO June 1. (or
improvement of parks and parlcways:
tlM.OOO for improTins Union Station
Park: tlS.000 (or a subiray under GiU-
bam Road at UA St. and fl&.OOv (or an
orerhead cioaainx at t3d and Gillham
Road, and flM,OM for improvins channel
and banka of Blue River.

Subway—Nanalmo, B. C—Plans o( City
Engineer reported approved by City
Council for aubwa>' under E. & N. Ry. at
Comox Road: estimated cost $tO.~iOi, to

include lowerihit MO ft. of sewer and 500

ft. of water mains

BIDS DESIRED.

Conduit—Boston. Mass.—L'ntil June 1«

by Patk. O'Heam. Acting Comr. Pub.
Wks.. (or constructing Mattapan Brook
conduit in Delhi St.. Dorchester. Surety
$i».e«a.

Lumber—Naw York. N. Y.—Until June
It by R. A. C. Smith. Comr. Docks, (or

Contr. 145«—Rumishlng and delivering
about l.M(,80S (t. B M. sawed new yel-

low pine lumber.

Swimming Pool—Philadelphia, Pa.—Un-
til June 1". by Board o( Recreation. City
Hall, (or building swimming and wading
pool at Water%iew Recreation Park.

Inapectlon of Structural Steel—Wash-
ington, O. C.—Until June 24 by Jaa. A.
Watmore. Acting Superv. Archt.. Wash-
ington. D C. (or inspection of structural
steel and iron work (or buildings erected
undar the control o( the U. S. Treasur>-
Dept., from date of the award of this

contract to the end of the fiscal year
June M. 1>1(.

Cenwnt— Washington, D. C. — See
"Waterworks."
Cement—Atlanta, Ga.—Until July 1 at

U. S. Penitentiary. AtlanU, 6000 bbla.

Portland cement.

Rock—New Orlsana, La.—Until June U
at V. S. Engr. OfBce. Queen ft Crescent
Bldg.. New Orleans, for furnishing and
delivering 2S,0Ot tons rock.

ttona—Memphis, Tenn.—Until June 2t

by MaJ. B. U. Markham, Corps Engra.,

if. 8. A.. lOasisstppi River Comn., Ist

and M Dtsta., U. 8. Engr. Office. Mem-
phis, for fumlahlng and loading about
1(,040 ciL yds. riprap stone on Govern-
ment Iwrges: alao until June 30 for fur-

nishing about 20,000 tons riprap stone,

rail delivery.

SUam Shovel—Chicago, III.—Until June
IS by W. R. Moortiouse, Comr. Pub. Wks.,
to ftimiah and deliver f.o.b. cars. Hay-
fair siding of C. M. A St. P. Ry.. a re-

volving steam shovel.

Painting, EU., HospltsI—Ft. Sill, Okla.
—Until June 21 by ConstrucUng Quarter-
master, for minor repairs to hospital

buildings, including Interior and exterior

painting, repairs to screens and doors,

etc, advertised In Engineering Record.

Crane—Hamilton, Ont.—Until June 16

br a H. Kent, City Clk., care of Chas. S.

Walters, Mayor (Chmn.) Bd. Control, (or

a JO-ton traveling crane with all appur-
tenances (or hand operation o( same.

PRICES AND LETTINOS.
itlndicatct award of contract.

Cement-Washington, D. C—Contract
(or furnishing cement for use in the DU-
trict o( Columbia during the next fiscal

year reported awarded to the National
Mortar Co.. Washington, at II per bbl.

Furnishing Wlllbws—New Orteans, La.
—Lowest bid opened May 10 by MaJ. Edw.
H. Schulz, Corps BngnL, V. B. A., for

furnishing about 20.000 cords willows at

South and Southwest Passes. Mississippi

River, submitted by R. M. Murphy Co..

Inc., .Vew Orleans, at $1.47 per cord.

Elevators—Seattle, Wash.—Bids were
opened June 1. by County Comrs., to

furnish and Install in new County Court-
house electfic paasenger elevators of the

<lrum and traction tyi>e. Separate bids

were called for on 4. « and 8 elevators
Ixrwest bidder, (or duplicau worm gear.

Otis Elevator Co.. ith Ave. and Seneca
.St t21.94». $23,470 and $3«,07», respec-
livelv; or (or single crew type, $14.«!)3,

121. 9M. $25,028. A. Warren Gould, Archt.,

Anierlean Bank Bldg.

Grading Capitol Grounds—Salt Lake
City, Utah.—Contract (or grading at

f-apitol grounds reported awarded to

Utah Constr. Co.. o( Ogden, at 18% cts.

per cu. yd. for earth removal; total cost

$49,S00.

Pipe—>Juneau, Alaska.—Contract re-

ported awarded by Gastlneau Mining Co..

o( Juneau, to Willamette Iron A Steel

Wks., of Portland, Ore., (or about 2

miles ot pipe (or mining purposes; ap-
proximate cost $30,000.

Proposals
For Proposals Advertised, see Pages

46, 47 and 48.

-WATERWORKS.
Bids See Eng.
Close. Record.

Jun. 14. intake Pipe, etc., Keno-
sha. Wis May 22

Adv. May 22 to June 6.

Jun. 14. So(tenlng Plant, Napo-
leon, O May 29

Adv. May 29.

Jun. 15. System. Campbell. Minn.. Jun. o

Jun. 15. Pump. Washington, D. C. Jun. 12

Jun. 15. Reservoir. Salt Lake City,
Utah Jun- '2

Jun. 17. Gate Valves. Tacoma,
Wash Jun. 12

Jun. 18. Laying Pipe, Cincinnati,
O Jun. 12

Jun. 19. Gate Valves, Chicago,
111 Jun. 12

Jun. 21. Pump, Salem, Mass May 29

Adv. May 29.

Jun. 22. Improv.. Butler, Mo Jun. 5
Adv. Jun. 6.

Jun. 22. Contract 169, Coagulating
Plant, New York, N. T. . Jun. 5

Adv. Jun. 5.

Jun. 22. Boiler, Uncoln, Neb Jun. 12

Adv. Jun. 12.

Jun. 22. Pipe, St. Louis, Mo Jun. 12
Jun. 24. Water Work, Oldfleld,

N. Y Jun. 13

Adv. June 12.

Jun. 26. Tower, Stratford, Ont Jun. 5

Adv. Jun. 5, 12.

Jun. 28. Water Wks. Improv.,
Harrison, Ark May 29

Jun. 25. Dam, Filter Plant, Etc.,
Le Roy, N. Y Jun. 12

Adv. June 12.

Jun. 29. Water Works, Rittman,
O Jun, 12

(2 Prop.) Adv. June 12.

Jul. 1. Dam, Columbus, O Jun. 5

Adv. Jun. 6.

SEWERAGE AND SEWAGE
DISPOSAL.

Jun. 14. Greenwich, Conn Jun. 5

Adv, Jun. 6.

Jun. 15. Burlington, Ont Jun. 5

Jun. 15. Sisseton, S. D May 29

Jun. 15. West Carrollton, O Jun. 12
Jun. IS. Boston, Mass Jun. 12
Jun. 16. Engineer (or Sewer Sys-

tem, Cleveland, Tenn... May 29
Adv. May 29.

Jun. 16. Columbus, O May 29
Jun. 17. Frank(ort, Ind Jun. 12

Jun IT. Chicagu, ill Jun. 12
Jun. 18. Okolona, Miss May 29

Adv. May 29, June 5.

Jun. 18. Chicago, 111 Jun. 5
Adv. Jun. a.

Jun.18, St. LoulB. Mo Jun. 5
Jun. 21. Greenwich, Conn Jun. 12

Adv. Jun. 12.

Jun. 22. Baltimore, Md May 29
Jun. 22. Scarsdale, N. Y Jun. 12

Adv. June 12.

Jun. 22. Canton. O Jun. 12
Jun. 24. Chicago. Ill Jun. 5

Adv. Jun. 5.

BRIDGES.
Laredo, Tex May 29
Maryland May 29
Adv. May 29, June 5.

Toronto, Ont Jun. 12
Ribera, N. M Jun. 12
Scotia, Cal Jun, 12
Sidney, O Jun. 12
Bethel, O Jun. 12
Rome, Ga May 22
Illinois Jun. 12
Superior, Wis Jun. 12
Brownhlll, Ont Jun. 12
Hamilton, O May 29
TopocK. Ariz Jun. 5
Adv. Jun. 0, 12.
Cumberland, Md Jun. 12
Indianapolis, Ind Jun. 12
I'hoeiiixville, Pa Jun. 12
'irove City, Pa Jun. 12
San Francisco, Cal Jun. 12
Seattle, Wash May 29
Wllliamsport, Pa Jun. 12
Lebanon, O Jun. 5
Scarsdale, N. Y Jun. 12
Adv. June 12.

St. Ixiuls, Mo Jun. 12

Jun. 15.

Jun. 16.

Jun. 16.
Jun. 16.

Jun. 16.

Jun. ID.

Jun. 15.

Jun. 1«.

Jun. 16.

Jun. IB.

Jun. 18.

Jun. 19.

Jun. 19.

Jun. 19.

Jun. 21.

Jun. 21.

.lun. 21.

Jun. 23.
Jun. 25.
Jun. 2."i.

Jun. 2S,

Jun. 29.

Jun. 29.

Jun.

Jun.

Jun.

Jun.
Jun.
Jun.

Jun.
Jun.
Jun.
Jun.
Tun.
Jun.
Jun.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.

PAVING AND ROADS.
14. Sault 8te. .Marie. .Mich... May 29

Adv. May 29, June 6.
14. Media, Pa Jun. 5

Adv. Jun. 6, 12.
15. Philadeliihia, Pa May 29

Adv. .May 29, June 5.

15. St. Cloud. Minn May 29
16. Maryland jun. 6
15. Marshalitown. la Jun. 6

Adv. Jun. 5.

16. Columbus, O Jun 5
16. Sandpoint, Idaho Jun 5
15. Sandpoint, Idaho Jun 12
16. Olasco Kan Jun. 12
15. New Brunswick, N. J... Jun. 12
15. Rockvilie, Md jun 5
16. Road Roller. Waahlng-

ton, D. C Jun. 12
16. I.Ancaster, O Jun. 12
15. Tillamook, Ore Jun 12
16. Westminster. Md Jun 12
15. Columbus, O Jun 12
16. Wyoming, Pa Jun.' 12
l*- Pt- Leavenworth, Kan... May 29
16. Albany, N. Y May 29

Adv. May 29 to June 12.

Bids
Close.

Jun. 16.

Jun. 16.

Jun. 16.

Jun. 16.

.lun. 16.

.lun. 16.

Jun 16.

.lun. 16.

Jun. 17.

Jun. IV.

Jun. 18.

Jun. 18.

Jun. 18.

Jun. 18.

Jun. IS.

Jun. 18.

Jun. IS.

Jim. 18.

Jun. IS.

Jun. 19.

Jun. 19.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 21.

Jun. 22.

Jun. 22.

Jun, 22.

Jun. 22.

Jun. 23.

Jun. 24.

Jun. 25.

Jun. 28.

Jun. 26.

Jun. 29.

Jun. 29.

Jun. 29.

Jun. 29.

Jun. 29.

Jun. 30.

July 6.

See Eng.
Record.

Lancaster, O J""- 12

Easton, Md J""- »

Adv. Jun. 5. , ,o
Chicago, 111 .....Jun. 12

Long Island City, N. Y.. Jun. 12

Oakville, Tex Jun. 12

Sandpoint, Idaho Jun. 12

Lincoln. Neb J""- ?„
Lake Forest, III Jun. 12

Newark. N. J J""- ,S
Moundsville, W. Va Jun. 12

Steubenville, O May 29

Glendale, O May 2»

Cincinnati. O May 29

Bremen, Ind May 29

Mentor. O •'«"• ,'2

Clearwater, Fla Jun. 12

Sault Ste. Marie, Mich.. Jun. 12

Green(ord, O Jun. 12

Indianapolis, Ind Jun. 12

Painesvllle, O May 29

Goldendale, Wash Jun. 12

Baton Rouge, La May 22

Brainerd. Minn May 21

Olympla, Wash Jun. 6

Seattle, Wash Jun. 5

Clarksvllle, Tex Jun. 5

Adv. Jun. 5.

Wellington, Kan Jun. 12

Bethany, Mo Jun. 12

Selma, Ala Jun, 12

Berlin Heights, O Jun. 12

Albany, N. Y Jun. 12

Maryland Jun. 5

Washington, D. C. .:.... Jun. 12

(2 Prop.) Adv. Jun. 12.

Port Townsend, Wash. . . Jun. 12

Philadelphia, Pa Jun. 12

Canton. O J""-}?
Elmira, N. Y Jun. 12

Adv. June 12.

Mt. Gilead, O Jun. 12

Green Bay, Wis Jun. 12

Columbus. O May 22

Grand View Heights, O. . . Jun. 5

Toledo, O Jun. 5

Merrill, Wis Jun. 12

Grand View Heights, O. . Jun. 12
Scarsdale, N. Y Jun. 12

Adv. June 12.

De Land, Fla Jun. B

(Two prop.) Adv. June
5, 12.

Mansfield, La Jun. 12

Adv. June 12.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS,

Jun. 14. Dam, Lock Haven, Pa... May 22
Adv. May 22, 29.

Jun. 15. Excav, (or Earth and
Rock, Detroit, Mich May $

Adv. May 8, 15 and June
5, 12.

Jun. 15. Dam, Montreal, Que May 15

Jun. 15. Power House at Dam 29,
Ashland, Ky May 29
Adv. May 29 to June 12.

Jun. 15. Lock Gates, Valves, Etc.,
VIcksburg, Miss May 29
Adv. May 29 to June 5.

Jun. 15. Levee, New Orleans, La.. Jun. 12
Jun. 16. Canal Excav., Payaon

City, Utah May 22
Jun. 16. Dredging, Newport, R. I. May 15

Adv. May 15 to June 5.

Jun. 16. Irrigation, Imperial .Cal. Jun. 12
Jun. 17. B)arthwork for Levee, St.

Louis, Mo May 22
Adv. May 22 to June 12.

Jun. 17. Boat Landing, Etc.,
Cleveland, O Jun. 12

Jun. 18. Extension to Pier, Cap
Chat, Que May 29

Jun. 18. Retaining Wall, Cincin-
nati, O May 29

Jun. 18. Pier, Brooklyn, N. Y Jun. 12
Jun. 19. Superstructure of Pier,

Erie, Pa May 22
Adv. May 22 to June 12.

Jun. 19. Flumes, Harlingen, Tex. Jun. 12
Jun. 21. Dredging, Boston, Mass.. May 22

Adv. May 22 to June 12.
Jun. 21. Dredging, Philadelphia,

Pa May 22
Adv. May 22 to June 12.

Jun. 21. Repair to Bank Protec-
tion, Augusta, Ga May 29
Adv. May 29 to June 12.

Jun. 22. Drainage, Holly Hill,
S. C Jun. 12

Jun. 22. Ditches, Port Lavaca,
Tex Jun. 12

Jun. 23. Breakwater, Oswego,
N. Y Jun. 5
Adv. June 5, 12.

Jun. 25. Whar(, Southport, N. C. May 29
Jun. 25. Rip Rap and Repairing

Sea-Wali, New York,
N. Y May 29
Adv. May 29 to June 12.

Jun. 25. Ditches, Three Lake,
Wis Jun. 12

Jun. 26. Levee Wk., Caldwell,
Tex May 29

Jun. 26. L e v e e Enlargement,
Vlcksburg, Miss Jun. 5
Adv. June 6. 12.

Jun. 26. Levee Wk., Memphis,
Tenn Jun. 12
Adv. Jun. 12,

Jun. 28. Dredging, New York,
N. Y Jun. 6
Adv. June 5, 12.

Jun. 28. Ditch Wk., Buffalo, Minn. Jun. 12
Jun. 28. Jetty Repair, Wilming-

ton, Del Jun. 12
Adv. Jun. 12.

Jun. 29. Repairing Wall and
Breakwater, Block
Island, R. I Jun. 6
Adv. June 5. 12.

Jun. 30. Steel (or Lock Construc-
tion, Sault Ste. Marie,
Mich May 29
Adv. May 29 to June 12.

See Eng.
Record.

Bids
Close.

Jun. 30. Ferry and Dock improve-
ment, West Point, N. Y. Jun. 5
Adv. June 5. 12.

.lun. 30. Gates for Irrigation Dam,
El Paso, Tex Jun. 12
Adv. June 12.

Jul. 1. Irrigation, Great Falls,
Mont Jun. 5

July 1. Ditches, Bartow, Fla Jun. 12

PUBLIC BUILDINGS AND
SCHOOLS,

14. Tampa, Fla May 8
Adv. May 8, 15.

14. Plans, Wheeling W. Va. . May 29
Adv. June 5, 12.

14. Grand Rapids, Mich May 29
Adv. May 29.

15. Primghar, la Ilay 15
16. Ft. Sill, Okla May 22

Adv. May 22 to June 12.

15. Columbus. O May 29
15. Cleveland O Jun. B
15. Madera, Cal Jun. 5
15. Oswego, N. Y Jun. 5

Adv. Jun. 5.

15. Albany, N. Y. Jun. 6
15. Lawson, Mo Jun. 12
15. St. Cloud, Minn Jun, 12
15. Tampa, Fla Jun. 11
15. Dallas, Tex Jun. 12
16. Chicago, 111 Jun. 12
16. Connersville, Ind May 22
16. Woodworth, N. D Jun. 5
16. Brown City, Tex Jun. 12
16. Blairsville, Pa Jun. 12
16. Greeneastle, Pa .Tun. 12
16. Brooklyn, N. Y Jun. 12
17. Clay Center, Kan Jun. 12
17. Cincinnati, O Jun. 12
17. Buitalo, N. Y Jun. 12
17. Portland, Ore Jun. 12
18. Springfield, O May 29
18. Brownsburg, Ind Jun. 5
18. Hyde Park, Cal Jun. 5
19. Radnor, O May 29
19. Odessa, Minn Jun. 12
21. Cuero, Tex Hay 16
21. Ft. Terry. N. Y May 29

Adv. May 29 to June 12.

21. Barberton. O Jun. 12
21. Sandusky. Mich Jun. 12
21. Herrin, 111 Jun. 12
21. Rochester, N. Y Jun. 12
22. Hastings, Mich Jun. 12
23. Allentown, Pa May 22
22. Fairmont, Minn Jun. 12
22. Lawrenceburg, Ky Jun. 12
23. Beverly, O Jun. 5
23. Ramona, Okla Jun. 12
24. Mt. Vernon, N. Y May 29
25. Cleveland. O Jun. 5
25. Toledo, O Jun. 5
26. Radnor, Miss Jun. 6
26. Brooklyn, N. Y Jun. 6
26. Walton, Ind Jun. 12
28. Canton, O May 29
29. Charleston, W. Va Jun. 6
29. Fedora, S. D Jun. 12

30. Chapel Hill. N. C Jun. 12
30. Muncy, Pa Jun. 12
1. Boston, Mass May 22
1. Renova, Pa Jun. 12

Adv. June 12.

1. Plans, Springfield, Mass.. Jun. 12
2. Charlotte, N. C May 29
6. Savannah, Ga Jun. 12'

7. San Ftancisco, Cal Jun. 5
8. Des Moines, la Jun. 5

9. Beardstown, III Jun. 6
13. Washington. D. C May 22
20. Indianapolis, Ind Jun. 12
I.Seattle, Wash Jun. 5

Greenville. S. C May 1

Adv. May 1.

Jun.

Jun.

Jun.
Jun.

Jun.
Jun.
Jun.
Jun.

Jun.
Jun.
.lun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun,
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.

Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
Jun.
July
July

July
July
July
Jul.
July
July
July
July
Aug.

PRIVATE BUILDINGS.
Jun. 15. Little Rock, Ark Jun. 12

Jun. 16. Northwopd, la Jun. 12

Jun. 17. Spencer, la May 29

Jun. 20. Columbus, O Jun. 12

Jun. 21. Lewlston, Mont Jun. 12'

Jun. 22. Biscay, Minn Jun. 12

Jun. 24. Albert Lea, Minn Jun. 12

July 15. Vancouver, B. C Jun. 12

MISCELLANEOUS.
Jun. 15. El. Ry. Sect No. 1. Brook-

lyn, N. Y May 29

Adv. May 29, June 5.

Jun. 15. Cranes. Norfolk, Va Jun. 6

Jun. IB. Cement.' Washington,
D. C Jun. 12

Jun. 16. Sprinkler System, Seattle,
Wash Jun. 5

Jun. 16. Lubricating Oils. Wash-
ington. D. C Jun. 6
Adv. Jun. 5.

Jun. 16. Lumber, New York. N. Y. Jun. 12

Jun. 16. Cranes, Hamilton. Ont... Jun. 12

Jun. 16. Conduit. Boston, Mass... Jun. 12

Jun. 17. Ditch. Slayton, Minn Jun. 6

Jun. 17. Swimming Pool, Phila-
delphia, Pa Jun. 12

Jun. 18. Steam Shovel, Chicago,
111 Jun. 12

Jun. 21. Painting, Etc., Hospital,
Ft. Sill, Okla Jun. 12

Adv. Jun. 12.

Jun. 21. Inspection of Structural
Steel. Washington. D. C. Jun. 12-

Jun. 22. Iron, Steel, Etc., Wash-
ington, D. C Jun. 5

Jun. 24. Garbage Disposal, Etc.,
Detroit, Mich Jun. 6

Jun. 25. Rock, New Orleans, La.. Jun. 12

Jun. 26. Sulphate of Alumina,
Washington. D. C Jun, 5
Adv. June 5. 12.

Jun. 29. Stone, Memphis. Tenn... Jun. 12
Jun. 30. Rip Rap Stone. Memphis.

Tenn Jun. 12
July 1. Crane, Halifax, N. S May 22
July 12. Tunnel, Pittsburgh, Pa... Jun. 5

Adv. June 5, 12,
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Gasoline Shovel Operated by Single

Engine through Band Frictions

A shovel operated by a single-cylinder gaso-

line engine has been put on the market by
the Fairbanks Steam Shovel Company, of

Marion, Ohio. The shovel has a %-yd. dipper

and is built in two types—revolving full circle

and standard shovel with roller wheels, both

equipped with power traction. Either ma-
chine requires but one operator. The crowd-

ing, swinging and hoisting engines are run by
a single gasoline engine, and controlled by
band frictions. The traction device is driven

through a reversing clutch. The full-circle

shovel has a power steering device, while the

standard shovel is steered with a hand wheel.

The rear wheels of both models are fitted

with a compensating device which allows the

shovel to be turned in a very short space. A
capacity of 25 to 54 cu. yd per hour is claimed

for this shovel under varying conditions.

Self-Dvimping Dragline Bucket Digs

Marl and Broken Rock
A self-dumping dragline bucket, which is

said to be rapid and positive in action, and to

dig loose rock or very compact clay with ease,

is being put on the market by the Brown Hoist-

ing Machinery Company, of Cleveland. This
bucket was originally designed and patented by
Mr. Shnable, of Shnable & Quinn, and was
used by him on a section of the Calumet-Sag
canal near Chicago with success in material
which other buckets had failed to dig. This
material was very compact glacial deposit

underlaid by cemented marl containing con-

siderable limestone "float". The bottom of the

canal only was blasted. It lay in solid lime-

stone.

The pulling and lifting bails are connected
by links with the door of the bucket, which is

at the rear. Tension on the digging rope
holds this door closed until the bucket reaches
the dump, when the digging line is slacked
and the bucket suspended by the lifting bail.

The bucket's body then turns on the two pins
which connect it with the lifting bail, dropping

away from the door and allowing the load to
slide out. The pulling and lifting bails remain
in the same relative position to the door, and
the pins to which the pulling bail is attached
slide in bronze-bushed slots in the sides of the
bucket as it dumps. The pull in loading is

above the center of the bucket, causing it to
dig in. The bucket, it is said, can be made to
dig on any desired slope, either up hill or
down, by varying the tension on the hoisting
line in digging. It is said that the bucket will
clean itself at the first discharge of any mate-
rial it will dig, from large rock to sticky clay.
The bucket is provided with teeth tipped with
removable manganese steel points. Special
stone teeth are furnished when blasted rock
is to be dug.

New Concrete Paving Mixer Has
Power-Driven Distributing Spout
A feature of the new Koehring mixer for

concrete paving work is a power-driven dis-

tributing spout 20 ft. long, controlled from
the mixer platform. This spout swings through
an angle of 180 deg., and is lengthened or
shortened under the control of the operator
on the mixer platform. When the spout is

shortened, and the unused sections elevated
out of the way, the point of discharge of the

One of the particular purposes for which
this hoisting engine was built was that of
operation in connection with drag scrapers
and cableway excavators. The low speed is

used for loading and the high speed for haul-

ing in to dump.
It is not ordinarily fitted with an upright

boiler although provision is made should the

user require it. It is the belief of the manu-
facturer, the Thomas Elevator Company,
Chicago, that this hoist should be operated with
a locomotive type of boiler because the con-

tinuous service required of a machine working
on cableway excavators, requires g^reater

steam consumption than the intermittent duty
of the ordinary hoisting engine.

DISTRIBUTING SPOUT CONTROLLED BY MIXER OPERATOR

sections in use is automatically lowered. This
maintains the point of delivery at a low uni-

form distance from the ground, regardless of

how few sections are in use. The spout is

provided with an automatic lock which pre-

vents it from swinging by gravity when the
mixer is not standing level. It is said that

the point of discharge of this chute can be
controlled very quickly and readily by the man
operating the mixer.

Another feature of these machines is an
automatic brake on the loading skip, which,
after the clutch knockout has stopped the skip

in charging position, holds it there until re-

leased. This enables the operator to leave

the loading skip before the batch is completely
discharged, and turn his attention to turning
on the water and handling the discharge of

the mixer before lowering the loading skip.

This feature is also incorporated in the other
new models being made by the Koehring Ma-
chine Company, of Milwaukee, Wis.

BUCKET DUMPS BEYOND REACH OF BOOM

Steam-Driven Hoist Has Two Speeds

By simply throwing a lever, shift can be

made from low to high speed without stopping

Ihe rotation of the drum or engrine of the

latest steam hoist to be placed on the market.

Other special features of the machine are the

band friction which eliminates end thrust, use

of cut steel gears entirely, composition lined

brake bands, special engine design for heavy
service, and a valve design which gives

"straight line action" on the valve rod. The
connecting rods are made solid on both the

crank end and the cross-head end.

The hoist is equipped with a double-cylinder

8 x 10-in. engine which, when operating at

125-lb. steam pressure, gives a cable speed

of 150 ft. on low and 450 ft. per minute on
high with a tension of 15,000 lb. and 5,000 lb.

respectively.

Business Notes

The Sullivan Machinery Company, manufac-
turer of mining and quarrying machinery,
with general offices located at 122 S. Michigan
Ave., Chicago, moved its Boston oifice from
35 Federal St., to 185 Devonshire St., June 15.

The IngersoU-Rand Company, manufacturer
of the Ingersoll-Rand steam and air drills, air

compressors and similar equipment of 11

Broadway, New York City, has opened a
branch office at 139 Townsend St., San Fran-

cisco. H. L. Terwilliger, dis-

trict manager for the terri-

tory handled by this office

and the Los Angeles office,

will have his headquarters in

San Francisco.

R. F. Atkins, formerly as-

sistant credit manager at

Chicago for the Universal
Portland Cement Company,
of 208 S. La Salle St., Chi-

cago, has been appointed
eastern credit manager at

Pittsburgh, succeeding the

late S. L. Fuqua.

The Builders Iron Foun-
dry, manufacturer of Ven-
turi meters, of Providence,

R. I., has put on the market
a tool cabinet containing the wrenches, keys,

screw drivers, ink, oil, charts and equipment
furnished with the Venturi Meter Register-

Indicators-Recorders, which, it is said, are

very often lost soon after their receipt. The
box is of hardwood, supplied with a padlock
and hooks or brackets so it may be suspended
from a wall if necessary. The interior is so

arranged that each tool is readily accessible,

when wanted.

The General Fireproofing Company, of

Youngstown, Ohio, has entered the water-
proofing field and is manufacturing a com-
plete line of waterproofing under the Newberg
patents. The membranes are of bitumen base
with either saturated felt or cloth, of a special

make, said to possess elastic properties such
as to give a maximum resistance to breaks.

The coatings consist of various finishes for

concrete and brick surfaces for both interior

and exterior work and the vehicles are of a na-
ture said to be adapted to penetrate thoroughly
the surface to which the product is applied. A
coating for structural steel is also included in

the line as well as a new type of coating for
galvanized iron. A feature of the new depart-

ment is its engineering service and its facili-

ties for treating each particular problem with
the type of waterproofing best adapted to its

individual needs.

Trade Publications
The following companies have recently is-

sued trade literature:

Studebaker, South Bend, Ind. Catalog 1007,

5x8 in., 8 pages, illustrated. Data and gen-
eral description of the Studebaker gravity
road-oiler.

Koehring Machine Company, Milwaukee,
Wis. Folder illustrating and describing the
Koehring No. 6 medium size concrete mixing
and paving machine.



New Construction Activities

Construction work involving the use - of

ttractor*! steel continues light. According to

the Brids* Builders' * Structursl Society. May
euBtfcU oi tkis cfatss amounted to 61 per cent

of capacity, compared with 62.6 per cent of

capacity announced for April. The fabricat-

ing capacity of the country is estimated at

from 150,000 to 175,000 tons per month. The
general situation in the steel business con-

tinues to improve. Buying for export and
railway contracts during the last half of May
increnaed the unfilled orders of the U. S. Steel

Corporation on June 1 to 4,264,598 tons—

a

gain of 102,354 tons in spite of an increase

in shipments. By the first of the month the

corporation was operating at more than 81

per cent of capacity.

Exchange on several European countries

has reached the lowest point ever recorded,

and may drop still further because of the great

increase of the balance of trade in favor of

this country. This condition may lead to sell-

ing .\mericaB seenrities held abroad to liqui-

date these iM>ta, unless large credits are estab-

lished here by foreign governments to cover

the purchase of supplies. Any securities sold

in this way, however, are likely to be more
than paid for by the value on our exports,

and therefore such selling is apt to leave sub-

stantially unaffected the prospects for funds

for construction work.
It is reported that a $24,000,000 railway

contract—the first large one in many months

—

has been awarded by the Lake Huron & North-

em Ontario Railway to the National Engineer-

ing Company of Cleveland. The 300-mile line

wfll be built to connect the Grand Trunk Pa-

cific Railway with Sault Ste. Marie.

Buildings

Two large contracts have been awarded in

Brooklyn, one for erecting a new building for

a brewing company and the other for erecting^

a $550,000 concrete factory building. A school

contracted for at Philadelphia will cost $126,-

500, and another school contract has been

awarded at South Bethlehem, Pa., for $131,500.

A $600,000 hotel building has been contracted

for at Atlantic City, N. J. The lowest bid on

the Detroit municipal court building opened

June 9 was $687,400. New bids have been

advertised for June 30 on the Syracuse voca-

tional high school building. The lowest bid

opened June 1 for the building itself w<is

$324,300. Bids are desired on a $260,000 ele-

vator at Buffalo. Bids will be opened June 30

on a high school to cost $400,000 at Wash-
ington.

Plans are being prepared for a $500,000

warehouse at Buffalo, and it is reported that

a $500,000 hotel will be built at Trenton, N. J.

It is also reported that the Pennsylvania

Railroad will build a $250,000 grain elevator

at Philadelphia. Plans are being prepared for

a $300,000 school at Philadelphia. Evansville,

Ind., has sold school bonds in the sum of

$150,000. Plans have been selected for a

$150,000 school building at St. Cloud, Minn.,

and plans are being prepared for a school

of the same size at Dayton, Ohio. An appro-

priation of $500,000 has been made for a high

school at Los Angeles.

Building work will be undertaken for three

Eastern colleges, according to reports. At

Philadelphia $4,000,000 has been bequeathed

for the erection of a new college, plans for

which will soon be called for. Additional

gifts to the Massachusetts Institute of Tech-

nology at Boston for building purposes totaled

$475,000, and Middlebury College in Vermont

is to erect a $150,000 dormitory.

Bridges and Roads

More bridge work of fair size was reported

last week than during any two weeks for the

past month. The West Monroe Street bridge

in Chicago was awarded, and bids were

opened on a $125,000 viaduct in Cincinnati.

Bids were opened on a $79,000 bridge con-

tract at New Gretna, N. J., and a $75,000

bridge contract was awarded at Greensburg,

Pa. A $32,000 bridge contract was awarded

at Youngstown, Ohio, and a contract for a

1170-ft. concrete bridge was awarded at

Columbus, Ohio. The three concrete bridges

to be built near Rome, Ga., were awarded at a

total of $210,000.

Stockton, Cal., has awarded two bridge

contracts totaling $143,600. The lowest bid

for reconstructing the Connaught bridge at

Vancouver, B. C, was $72,330. It is reported

that bids are desired for a $300,000 concrete

bridge at Manayunk, Pa., for the Pennsyl-

vania Railroad. Bids are also desired on the

other two bridges proposed at Seattle, which

will cost together $785,000. Plans have been

approved for a $200,000 bridge over the

Bronx River at Yonkers, N. Y. Seattle,

Wash., has appropriated $90,000 for construct-

ing approaches to the Salmon Bay bridge by
day labor.

Bids were opened in Brooklyn June 9 for

paving work which will cost $229,000. The
lowest bids opened at Philadelphia recently for

paving work totaled $176,500. Connecticut
has awarded four small highway contracts.

A $100,000 paving contract has been awarded
at Washington, D. C, and another of the same
size at Chattanooga, Tenn. Baltimore has
awarded a $53,000 paving contract. A paving
contract has been awarded by Bexley, Ohio, at
$73,000. Two contracts awarded at Seattle
total over $234,000. A highway contract for
$165,500 has been awarded at Spokane. Two
road contracts on which bids were opened by
the State of Washington total $61,000.

Bids are desired on further State highway
work at Albany, N. Y., and on 4 miles of
road construction at Brockton, 111. Lebanon,
Pa.; Malvern, Ohio, and Omaha will each let
contracte for from 25,000 to 30,000 sq. yd. of
paving. Plans have been approved for pav-
ing work to cost $85,000 at Rock Island, III.,

Fairbury, III., will pave 28 city blocks. At
San Jos^, Cal., 210,000 sq. yd. of paving work
IS contemplated. A contract for $100,000

worth of road work will soon be let at Everett,

Wash. Two large road bond issues have been

voted, one for $600,000 at Huntington, W. Va.,

and one for $425,000 at Austin, Texas.

Waterworks and Sewers

The lowest bid for constructing a dike in

connection with the Nepaug reservoir at Hart-

ford was $29,180. Bids are desired for con-

structing a 2,000,000-gal. settling basin at

Media, Pa., and for building a reservoir of

the same size at Covington, Va. Waterworks
improvements contemplated at Cambridge,

Ohio, will cost $250,000. Surveying has been

completed for waterworks at Le Roy, N. Y.,

for which $105,000 bonds have been sold. Two
sewer contracts totaling $114,000 have been

awarded at Baltimore on bids opened June 9.

Two more contracts recently awarded by the

same city total $75,000. A $41,000 sewer con-

tract was awarded at Carruthersville, Mo.

There were nineteen bids received for con-

structing the sewer system and disposal plant

at Cleburne, Tex., ranging from $144,000 to

$241,000. Bids are desired on further trunk

sewer construction at Washington, D. C. Bids

are desired on a $157,000 sewer contract at

Indianapolis. Winston-Salem, N. C, desires

bids on 2% miles of sewer construction. It

is reported that the city council of York, Pa.,

has authorized borrowing $150,000 for sewer

construction. A $93,000 sewer bond issue has

been voted at Mayweed, N. J., and a $500,000

issue at Austin, Texas. Plans are to be pre-

pared for a $200,000 disposal plant at Lex-

ington, Ky.

Miscellaneous

The lowest bid opened June 15 for a section

ef the Nostrand Avenue subway in Brooklyn,

N. Y., was $2,075,000, submitted by the firm

of Newman & Carey, 215 Montague Street,

Brooklyn. The contract for the Twenty-ninth

Street pier in Brooklyn has been award-

ed at $115,000. The lowest bid for grade-

crossing elimination work at Buffalo was

$152,000. A $95,000 levee contract has been

awarded at Vicksburg, Miss. Two dike con-

tracts awarded by the U. S. Engineer Office

at Kansas City totaled $132,000. A $300,000

contract for the delivery of stone for jetty

work has been awarded by the U. S. Engineer

Office at Portland, Ore. Bids are desired until

June 21 for constructing cotton warehouses

of reinforced concrete at the New Orleans ter-

minal. A $300,000 bond will be required with

the contract. It is reported from Gila Band,

Ark., that a local railroad company has peti-

tioned for permission to issue $1,350,000 addi-

tional securities to cover the construction of

a new line. A $2,500,000 power development

is proposed near Kansas City. Los Angeles

has been authorized to sell the $6,500,000 bond

issue voted a year ago for developing power

on the Los Angeles Aqueduct. It is reported

from Houston, Texas, that bond issues totaling

$1,750,000 for various State improvements

have been approved by the Attorney General.

WATERWORKS ]
PROPOSED WORK.

Water Co. for a ramrroir to co«t 112,000.

I • Rov N. V.—Survey* coitlpI»te/l and.

contract win aoon be let by _yilU»« Tror
tol?«5«r worka, for which dtUeiw voted

flOt-OM bonds.

HarrlMn. N
"'i^,-"Sfr7" , ''f^*

Jh^D^ r'l )• fr oomH-.io,. of

flUCT plant. \V*.t Hi^.liK-n Park. alw> for

a pumping «tation at name park were re-

jected.

Whecllna. W. Va.—City Engr. Cha*. B.

CoSke and' EnKT. Clement R S-"""
~J»:

pleted estimate* on proposed *»" Wft«J
filtration ryutem and recommend UW Of

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-
neering and Building Supplies

reservoir, on Weat Virginia Shore to
which the water will now by gravity a
c.-l. gravity line from utorage reservoir
to present pumpiriK station.

Ocala. Fla.—Bonds for $55,000 waterworks and 1100.000 sewerage will be soldJune M by E. J. Crook, Secy. Bd. Bond

Qretna, La.—Plans repoilert conipluled
by Anderson Orfiitt. for water works-
estimates cost of city owned plant at $69.-
741. or $39,595 If Algiers plant is pur-
chased.

Henderson, Tenn.—Citizens voted $57,-
OJO boncl^: lor w;ii«r works, sewers and
electric liKht plani

Pensacola, Fla.—See "Public Buildings."

Cincinnati, C—Bonds for $100,000 for

extending, enlarging and improving water
works will be sold June 24 by Wm.
Leimann, City Aud.

Cambridge. O.—Water works improve-
ments will cost about $250,(100 and in-

clude 50.000 ft. c. I, P'P?„J,i '" *• '"•
i?."-"

000,000 gal. reservoir, 3,000,000 gal. filter'

plant, 2 pumping engines, one 150 hp.

holler. Engineers, W. J. Sherman Co.,

Toledo. F. D. E. Lee, Dir. Pub. Service.

Cleveland Heights, O.—Bids desired
.June 21 by H. H. Canfleld. Village Clk.,

301 Beckman Bldg.. Cleveland, for follow-
ing bonds: $4,500, water improvement;
$7,000, sewer, and $14,000, paving.

Marietta, O.—Plans for proposed reser-
voir have been submitted for approval to

State Bd. of Health at Columbus.

Youngstown, O.—Budget Com. of City
Council considering appropriation of
$100,000 for water works extensions and
Improvements.
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Ahmeek, Mich.—Citizens voted $17,500

bonds for a pumping station and water
worlts.

Battle Creek, Mich.—State Senate re-

ported to have passed bill appropriating

$25,000 for extension of water mains at

Michigan Soldiers Home.

Lakefield, Minn.—Citizens voted bonds
to rebuild electric plant, pole line and
water works. E. C. Anderson, City Clk.

Robblnsdale, Minn. — Plans being pre-

pared by W. C. Buck, 482 Tremont Ave.

S., Minneapolis, for municipal water
works to consist of power plant complete,
100,000 gal. steel tank and steel tower,

6,000 to 10,000 ft. water mains and other
equipment.

Aberdeen, Wash. — City Council In-

structed Mayor to name committee of

business men to co-operate with Council
and investigate feasibility and probable
cost of developing Wynooche water sup-
ply and establish municipal water works.

Everett, Wash.—Election will probably
be held in July to vote $650,000 bonds for

water works improvements. Engineers,
Burns & McDonnell, of Kansas City, Mo.

Poulsbo, Wash.—Council reported con-
sidering construction of water works.

Seattle, Wash.—Utilities Com. of City
Council recommended appropriation of

tl6,000 for improvement of timber dam at
Cedar River intake.

Spokane, Wash.— County Comrs. con-
sidering installation of water works to
supply county infirmary and other build-
ings, to include a 50,000-gal. tank and
ereral silos. Alfred T. Anderson, Co.
Aud.

Martinez, Cal.—City Trus. reported to
have decided to call bond issue of $40,000
for fire protection system.

BIDS DESIRED.
NevK York, N. Y.—Until July 7 by Bd.

Water Supply, Municipal BIdg., New York,
for Contract 149—racks, shutters, screens,
lifters, etc., in gate chambers at Ashokan,
Kensico and Hill View Reservoirs, town
of Olive. Ulster County, and Mt. Pleasant
and Yonkers, advertised in Engineering
Record.

Gloucester City, N. J.—Reported desired
until June 25, by J. F. Lenny, City Clk.,
for furnishing and installing boilers,
stacks, tank serving pumps, air compres-
sors, together with deep well air lifts,

etc. A. Blatchley, Engr., 1052 Drexel
Bldg., Philadelphia, Pa.

Media, Pa.—Until June 28 by M. C.
Michener, Chmn. Water Com., for water
works improvements, advertised in En-
gineering Record. Engineer, J. W. Le-
doux, Ch. Engr., American Pipe & Constr.
Co.. 112 N. Broad St., Philadelphia.

Baltimore, Md.—Until June 30, by Bd.
of Awards, in care of City Register, for
a 20,000,000 gal. centrifugal pump and
electric power equipment for Eastern
pumping station. Water Dept., advertised
In Engineering Record. Ezra B. Whit-
man, Consulting Engr.

Covington, Va.—Until July 12 by E. B.
Butler, Mayor, and Town Council for
c.-i. pipe, specials, valves and other
water works material and for construct-
ing a 2.000,000-gal. concrete reservoir.
advertised in Engineering Record. Harry
Stevens. Consulting Engr.. Union Trust
Bldg., Washington, D. C.

St. Marys, W. Va.—Reported desired
until June 30 by Chas. Carroll, City Re-
corder, for constructing concrete reser-
voir; capacity, 380,000 gal. E. J. Miller.
City Engr.

Covington, Ky.—Until July 8 by J.
Mason Howk, Comr. Pub. Property, for
996 tons 24-in. Class C and 2591 tons ClassD pipes, and 20 tons special castings.
Geo. Hornung, Engr., Wool-Sack Bldg.,
Newport.

Lowellvllle, O.—Until June 24 by C. W
Baker, Clk. Village Council, for drill-
ing aftesian or driven wells. Wm. Wil-
son, Engr., Elks Bldg., Youngstown.

Detroit, Mich.-Until June 21 by Geo.
J. Finn, Secy. Fire Comrs., for furnishing

f.o.b. Detroit, pipe line material, includ-
ing 150 8 X 6 c. i. tees, 150 8-in. c. 1.

sleeves, 150 6 x 6 c. i. tees, 150 6-in. c. 1.

sleeves, 150 6-in. 22V4-degree c. i. curves,
150 6in. 45-degree c. i. curves, 150 6-in. 90-
degree c. i. curves, 500 Morgan gate boxes,
400 6-in. Detroit standard gate valves, 300
6-in. Detroit Fire Dept. standard com-
pression hydrants.

Chicago, III.—By L. E. McGann, Comr.
Pub. Wks., as follows:
June 21, at water meter shops, 1330

Indiana Ave., disc water meters.
June 22, one 72-in. gate valve with

operating mechanism and 72-in. connect-
ing pipes, f.o.b. cars, 68th St. Pumping
Station side track.
Until June 25 by Edw. J. Glackin, Secy.

Bd. Local Improv., for constructing water
service pipes in portions of various
streets, including Bishop, W. 87th and E.
73d Sts.

Chicago, III.—Until June 30 by W. D.
Moorhouse, Comr. Pub. Wks., to furnish
and deliver pumping machinery auxil-
iaries, appurtenances and accessories for
68th St. Pumping Station.

Dundas, Ont.—Reported desired until

June 23, by C. Karsh, for concrete dam
18 ft. X 80 ft., for Dundas PubUc Utilities
Comn.

San Juan, P. R.—Until July 9 by Quar-
termaster, U. S. A., to furnish material
and construct 70,000-gal. steel standpipe
or tank and trestle at Ft. El Morro.

Ryde, New/ South Wales—Until July 12

by Metropolitan Bd. Water Supply and
Sewerage. 341 Pitt St., Sydney. Australia,
for 2 steam turbines with condensers, air
pumps, etc.. and spares, at pumping sta-

tion at Ryde.

SEWERAGE AND SEWAGE
DISPOSAL

PRICES AND LETTINGS.
ielndicatea award of contract.

Albion, N. Y.—Contracts reported
awarded as follows on bids opened May
26 for waterworks improvements: To
Ludlow Mfg. Co., Troy, for hydrants,
valves and valve boxes, $1,899; New York
Continental Jewell Filter Co., New York,
filter plant and equipment, $12,220; R. D.
Wood Co., Philadelphia, Pa., water pipe,

$23.65 per ton. J. F. Witmer, Engr.,
Buffalo.

Lockport, N. Y.—Following bids opened
June 7 for a 10 and 12-in. water pipe on
Market and Mill Sts.: F. J. Le Valley,
Lockport, $16,600; C. B. Whitmore Co.,

Lockport, $16,660: C. N. Stainthore &
Co., Lockport, $16,990: H. W. Golden &
Son, Inc., Troy, $18,325. Wm. G. Spald-
ing, City Clk.

• Herrin, III.—Contract reported award-
ed to Pittsburgh Filtration Co., Pitts-
burgh, Pa., to construct filtration plant
at city reservoir, at $18,107.

-^Rock Valley, la.—Contract for steel

tower and tank awarded to Des Moines
Bridge & Iron Co.. Des Moines, at $2,626.

(Bids opened June 2). J. A. Gartland,
City Clk.

^Spillvilie, la.—Contract awarded to

Des Moines Bridge & Iron Works, Des
Moines, for 30,000-gal. tank and tower at

$7,469, and for 60,000-gal. concrete reser-

voir at $8,593 (bids opened June 5). A. A.

Novak, Town Clk.

• Ipswich, S. D.—Contract for con-
struction of concrete reservoir awarded
to Tanner Bros., of St. Paul. Minn, (bids

opened June 3. Engineers, Dakota Eng.
Co., of Mitchell.

•Caruthersviiie, Mo.—Contract awarded
for extensions and improvements to the
water works (bids opened June 2) to

Monie & Dunbar, Chemical Bldg., St.

Louis. Frank L. Wilcox. Engr., Syndi-
cate Trust Bldg., St. Louis.

•Umatilla, Ore. — Contract reported
awarded to Pike & O'Neil, Portland, to

construct distributing system for water
supply system to be installed in city by
Oregon-Washington Railroad & Naviga-
tion Co.; cost about $10,000.

•San Diego, Cal.—Contract awarded to

Power Equipment Co., Rialto Bldg., San
Francisco, to install water and sewer
system at naval station, at $10,650.

PROPOSED WORK.
Maiden, Mass.—City authorized $90,000

bond issue for sewers, surface drainage
and street paving. Nothing definite yet
done.

I lion, N, Y.—City Clerk writes citizens
voted $30,000 bonds, June 11, for con-
structing sewer system.

Maywood, N. J.—Citizens June 8 voted
$93,000 bonds to construct sewer system
from plans of Clyde A. Potts, 50 Church
St.. New York. Will probably be sold" in
August.

York, Pa,—City Council reported to
have authorized Increase of $160,000 in
city's bonded indebtedness for completion
of sewer system, fire apparatus, addi-
tional storm water sewers and land pur-
chases for park purposes.

Ocala, Fla.—See "Water Works."

Henderson, Tenn.—See "Water Works."

Cleveland Heights, O.—See "Water
Works."

Cincinnati, O.—Bonds for $1,000,000 for
constructing Millcreek trunk and other
sewers and sewer improvements, also for
$100,000 for improving by sewering Clin-
ton Springs Ave. and other streets, will
be sold June 24 by Wm. Liemann, City
Aud.

Reed City, Mich.—Citizens reported to
have voted to issue bonds for construct-
ing sewer system.

Sheboygan, Wis.—Council considering
construction of about 2 miles In north-
western section of city.

Stillwater, Minn.—Plans being prepared
by L. W. Clarke, City Engr., for sewers in
Churchill and S. 4th Sts., 2600 ft. 8, 12 and
24-ln. vitr. pipe.

Austin, Tex.—Citizens voted $500,000
bonds June 9 for constructing sewers.
M. C. Wellborn, City Engr.

Houston, Tex.—State Attorney General
has approved bond issues as follows:
Sanitary sewer. $500,000: drainage, $500,-
000; parks, $250,000; harbor, $500,000.

Alameda, Cal.—Council decided to con-
struct sewer in north end of Arbor St.
with outlet to Brooklyn basin; cost $10,000.

Marysviile, Cal.—W. M. Meek, City
Engr., estimates cost of extending drain-
age system at $20,000. Bond election will
soon be held.

Visalia, Cal.—Election will soon be held
to vote $65,000 bonds for sewer extension.

BIDS DESIRED.
Long Island City, N. Y,—Until June 23

by Maurice E. Connolly, Boro. Pres., for
sewers In Polk St., to include 1991 lin. ft.

4-ft. 3-ln. reinforced concrete sewer, 285
lin. ft. 4-ft., 255 lin. ft. 3-ft. 9-in., 255
lin. ft. 3-ft. 6-in, and 239 lin. ft. 3-ft.,
3-in. concrete sewer, 27 manholes, 180 M.
ft. timber, 2000 lb. reinforcing steel
(extra), etc. Security, $20,000.

Camden, N. J.—Reported desired until
June 21 by Street and Highway Com., for
constructing sewers in various streets.

Washington, D. C.—Until June 21 by
Comrs. D, C, (Oliver P. Newman, Chmn.)
for 1700 lin. ft. trunk sewer 4 ft, 6 in.,

also 7800 lin. ft. pipe sewers. 10 to 21 in.,

advertised in Engineering Record.

Winston-Salem, N. C.—Bids desired un-
til June M bv Com. on Sewers. Bd. Alder-
men (L. P. Owen, Chmn.), for construct-
ing a .sewage disposal plant, reinforced

•Hartford, Conn.—^Following are unit prices of 4 lowest bids opened June 2 by
Bd. Water Comrs. (Caleb M. Saville, Ch. Engr.) for constructing east dike Nepaug
reservoir, Contract 9, in Town of Canton: (a) Leonardo .Suzia. Meriden. $29,180
(awarded contract); (b) Louis Longhi & Bros., Torringtor., $33,673; (c) Connecticut
Good Roads & Constr. Co., New Britain, $33,781 ; (d) Chas. T. Eastburn Co., Yardley,
Pa., $36,408.

•(a) (b) (c) (d)
25 acres clearing $40.00 $35.00 $30,00 $40.00
10 acres grubbing 60.00 100.00 40.00 125.00

1,000 cu. yds. earth excav. In trench, to 10 ft. deep 0.50 0.96 1.00 0.50
350 cu. yds. earth excav. In trench, 10 to 18 ft. deep... 1.00 2.26 1.85 1.00
350 cu. yds. earth excav. in trench below IS ft, deep... 1.80 3.40 2.45 1.60

2,000 cu. yds. earth excav. not included in above 0.38 0.80 0.75 0.50
400 cu. yds. rock excav 2.50 3.00 3.50 1.50
200 sq. yds. spec. prep, of rock surface 0.50 0.50 1.00 1.60

12,000 cu. yds. refill, and embank'g soil 0.35 0.38 0.37 0.70
4,700 cu. yds. refill, and embank'g coarse gravel 0.40 0,55 0.40 0.50

12,000 cu. yds. refill, and embank'g misc. materials 0.33 0.38 0.37 0.40
4,000 cu. yds. surface dress'g and grass'g 0.70 0.75 0.70 0.50
1,800 cu. yds. concrete masonry. Class A S.80 3.75 4.50 4.60

75 cu. yds. concrete masonry. Class B 6.00 5,50 11.00 4.60
2,200 bblB, Portland cement 1,40 1,40 1.50 1.88
600 lin. ft. haul, and lay. c.-i. pipe and spec 0.85 0.75 0.75 0.35
225 Iln. ft. remove 8-in. c.-i, pipe 0.50 0.25 0.30 0.12

4,600 lbs, metal for reinforcing 0,04 0.04 0.05 0.04
800 lbs. misc. cast Iron, wrought Iron and steel 0.06 0.06 0.08 0.06
100 lbs. bronze and copper 0.40 0.60 0.30 0,30

1,200 S(|, yds, 6-in. gravel surface 0.25 0.26 0.40 0.25

concrete and extending main sewer lines
thereto, a distance of 2^4 miles, 24 and 30
in. sewers in shallow trench. J. L. Lud-
low, Engr., Winston-Salem.

Brewster, O.—Reported desired until
July 2 by Village Clerk for constructing
sewers. W. J. Sherman Co., Engrs.,
Nasby, Toledo.

Canton, O.—Reported desired until June
23 by Director Pub. Service for construct-
ing sanitary sewers.

Cleveland, O.—Until June 24 by Comr.
Purchase & Supplies, to construct sewers
in portions of W. 3d St., Prospect Ave.
and Colt Road.

Columbus, O.—Until June 29 by Geo.
A. Borden, Dir. Pub. Service, for con-
structing South Side Storm Sewer, cost
$250,000. and Maryland Ave. sewer, cost
$100,000, advertised in Engineering Rec-
ord. Henry Maetzel, Ch. Engr., City
Hall.

LowellvlUe, O.—Until June 24 by C. W.
Baker, Village Clk., for constructing
sewers In Sewer Dist. No. 2. Wm. Wil-
son, Engr., Elks Bldg., Youngstown.

Indianapolis, Ind.—Until June 25 by Bd.
of Pub. Works for constructing main
sewer in Central Ave., to Include 13,340
ft. brick, block or concrete circular sewer
6 ft. to 2 ft. 6 in., 13,180 lin. ft. vitr. pipe
sewer 20 to 12 in., double strength, 25,080
lin. ft. house connections, 57 oval man-
iioles, 20 circular manholes, 1 inlet, etc.;
estimated cost $157,000. Chas. A. Brown,
Engr. of Sewers.
Also same time and place for construct-

ing 38th St. overflow, estimated to cost
$90,000, to Include 4345 ft. 8 ft. 6 in. vitr.
brick or concrete drain.

Chicago, III.—Until June 25 by Bd. Local
Improv. (Edw. J. Glackin, Secy.), for
constructing sewers and drains in por-
tions of various streets, including Blaine
PI., Ridgeland Ave. and Evanston Ave.

Ft. Dodge, la.—Reported desired until
June 21 by W. L. Tang, City Clk., for
constructing sewers.

Newton, la.—Until June 29 by E. G.
Finch, City Clk., for constructing sew-
age disposal or purification plant, adver-
tised in Engineering Record.

Giencoe, Minn.—Until June 29 by Peter
Hatz. City Clk., for main trunk sewer
and various laterals, and 50,000 gal. Im-
hoft tank with outfall to creek. J. F.
Druar, Consulting Engr., Commercial
Bldg., St. Paul.

St. Paul, Minn.—Until June 21 by Au-
gust Hohenstein, Purchasing Agt., for
sewers in portions of various streets.

KIrksvllle, Mo.—Until June 28 by Mayor
and City Council for constructing storm
sewers in Joint Storm Sewer Dist 3, about
3682 lin. ft. 10 to 36 in. storm sewer.

Port Angeles, Wash.—Reported desired
until June 29 by J. L. Beam, City Clk.,
for constructing a sewer system In North
Side; cost $50,000.

PRICES AND LETTINGS.
iflndicatea award of contract.

•Woonsocket. R. I.—Contract for sur-
face water drains in S. Main, Old, Cot-
tage and other streets awarded to Brlen
& Bouvier, of Woonsocket, at $7,400.

•Baltimore. Md. — Contract reported
awarded by Bd. Awards as follows: Sani-
tary sewer in South Baltimore to Ryan &
Reillv, Baltimore, and trunk sewer In

Northwest Baltimore, to A, T. Carozza,
Baltimore. Total cost $75,000.

• Baltimore, Md.—Contract awarded
rune 9 by Bd, of Awards to A. T. Carozza
Co., for lateral sewers south and east of
Patterson Park, to cost $76,797, and for
sanitary sewers at Ferry Point, South
Raltimore. at $37,654.

Cleburne, Tex.—Nineteen bids were opened June 4 for constructing sanitary
sewer system and disposal plant, from plans of Burns & McDonnell, Scarritt Bldg.,
Kansas City. Mo., ranging in price from $144,527 to $240,857.

•Following are unit prices of 4 lowest bids: (a) Hamilton Bros., Houston,
$144,527 (awarded contract); (b) Brown Bros., Kansas City. Mo,. $148,818; (c) Bash &
Janes, Joplin, Mo., $151,187; (d) Wm. F. Riley, St. Louis, Mo., $152,468:

Vitrified Sewer Pipe: '(a) (b) (c) (d)
125,278 ft. 8-in $0.18 $0,225 $0.25 $0.24
18.575 ft. 10-in : 0.25 0.29 0.34 0.30

13,791ft. 12-in 0.40 0.37 0.42 0.40

6.280 ft. 15-in 0,60 0.525 0,60 0.60

2,956 ft. 18-in 0.85 0.77 0.95 0.80

8,781 ft. 21-in 1.16 1.11 1.35 1.00

12 ft. 8-in. c.-i. pipe 0.60 0.90 0.80 1.00
60 ft. 10-in. c.-i. pipe : 0.825 1.08 1,00 1.25

24 ft. 12-in. c.-i. pipe 1.05 1.44 1.30 1.60
120 ft. 18-in. c.-i. pipe 1.87 2.70 2.40 2.00
264 ft. 21-in. c-i, pipe 2.2B 3.10 2,80 4.00

115,615 6-ft trench 0.12 0.16 0.11 0.17
27.660 6-ft. to 8-ft. trench 0.26 0.19 0.13 0.20
27,060 8-ft. to 10-ft. trench 0.29 0.24 0.21 0.30
3,675 10-ft. to 12-ft. trench 0.40 0.80 0.60 0.50
1,690 12-ft. to 16 ft. trei.rh. 0.88 0.90 0.90 0.90
3.140 6-in. on S-in Y-connections 0.72 0.35 0.35 0.25
335 6-in. on 10-in. Y-connectlons 0.97 0.50 0.55 0.30
256 6-in. on 12-ln. Y-eonnectlons 1.26 0.60 0.75 0.40
57 6-ln. on 15-in. Y-connections 1.81 1.00 1.00 0.50
35 6-in. on 18-in. Y-connections 2.80 1.40 1.30 0.70

2S6 manholes, ea 49.00 27.00 25.00 28.00
50 flush tanks, ea 75.00 64.00 55.00 60.00
52 lampholes. ea 6.00 7.00 7.00 7.00

11.900 cu. yds. rock excavation 1.00 1.80 1.25 1.75
151.5 cu. yds. Portland cement 11.00 9.00 9 00 7."0

Lumber, ner M ft 30.00 40.00 15.00 »n
Sewage disposal plant (lump sum) 28,194.00 24,000.00 34.400.00 24,0
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nren:

Waahlngton. O. C—FoUowtnc an totals
' >"<^< <!P«iMd JttiM S (or eonatructinc

fmma F. BMnlior Co., 141 Q St..
WaaUactaa. «lMn: Wkltiac-

- JoMtt. Oik. SaacDO BMr. BalU-
lU.. SU.M& Aaa R. Fhimpa. Supt.

VMtowtnf Mda opaoad Jono 10 for con-
QaoOac Baet. « Anaeoatla main Inter-

"^ SfS:**^ Jt. Branlaar Co.. Wash-
m. ttt,TW: WUttBK-TnriMr Oooatr.
BaUtoora. Md.. $4a.S*t. and Jaa. H.

_ nui. FhUadalphla. Pa., ftt.m. Aaa
B. PhllUp^ 8upc and Bngr. of Sawers.
O. C
^Ciavalaad, O.—Contracu awarded b7

Bd. of Coatrol aa follows: To eooatract
drain at Dtrlaloa Ave. flItraUon i>)ant, to
John P. Oaaajr Co.. Claveland. at tt.i**:
•• Chaa. H. Beonatt. for sewer In Jen-

Baad. & W.. at tlS.OM.

tah'

Bay, Wis.—Contract reported
awarded to C P. FUtley, of Qreen Bar.
far eMMtructlnc aewer on »th St., at
$u.m.

Mont.— Contract reported
awarded to K. Undatrom. of BUUnss, to
CMuatrtirt atarda aewera at tSCOM.

Carwllwiaollle. Mo.—Contract to con-
tnMt aawar ajrstem (blda opened June 1)
nrardad to A. C Brown, of Herrln. at
flLCM. Bnglnesr. Frank Lu WUIcox.
•rndtaau Tnmt BIdc-. St. Louis.

jUpakaiw. Waah.-W. J. Hoy A Co. re-
yartad to have sublet contract for aewer
rtinrsa at Spracuc Ave. and EMvlalon
St. to Dtzon ft OIlTer, of Spokane. Coat
about tSS.OM.

'*McMlmivllle, Ore.—Contract reported
awarded for eoaatmctlns north aewer sys-
tan to T. B. Dannla. of MeinnnTlUe. at

• Diega. Cai.—See "Water Works."

BRIDGES

PROPOSED WORK.
Maaa.—Supt. Clark, of City

•t. aad Bnc. Dept. will soon let contract
Cor oooatrDctlnc bridce over Boston *
Maine Ballroad at PlalnOeld. to coat
•boot $M.«M. May be possible to use
taal work (ron old bridce to carry Cot-
tea St. acroaa Hampden RR In East
M|>rtn«neld. U city decides to build a
brtdce at latter point.

•rMoaporl, Conn.—Contract about to
be let by Bridce Comn. for constructlnc
concrete bridce with steel bascule draw
at Stratford Are.

Waatpart. Conn.—Plans for eonstruct-
iac eoacrete Uft bridce tt ft. wide over

"; River at State St. have been
by Chaa. J. Bennett. Stete

hway Coaor.. Hartford.

Oapaw, N. Y.—Concrete arch bridce to
be constructed over Cayuca Creek on
Broadway jointly by Laocaate

about fMMt.
Vankara, N. Y^4>DbUe Service Comn.,

First Dist., approved plana for aqoadnet
approach and concrete bridce over New
Haven R R and Bronx River at Ulat St.
and Wakefield Ave., coat tiOO.OM.

ikOraensfeurg, Pa.—Contract for struc-
toal steel bridce over BIc Sewlckley
CMak awarded W Rlnehart Bros., of Bast
Uvtnool. O.. at t74.»75. John B. Sell.
Ob. Oontrouar.

Wllllafnsport. Pa.—State Water Supply
Comn.. Harrisburc. crantcd permission to
Ijroamlnc County to erect bridces In
Money. Lycomlnc. Plunkctts Creek, Hep-
ban). MISHn. Armstronc,

Townships.
Jordan and

_ Claarwster. FIs.—The Tampa * Oulf
Ooaat By. Co.. O. N. Axtell. Ch. Encr.,
Tampa, to build bridce 2000 ft. lone over
Bayou from Mainland opposite Lidlan
Beach near Clearwatar.

•ininaa. Mont<—<Vninty Comrs. at Bin-
tacs wfll spend IM.OOO for constructlnc
feDowlac brtdces: One at Hardin, cost
ttt,«0O: one at Wytrta, one over LItUeHem Blvar, and aoothar over Toncue
Klver.

Seattle, Wash.—City Council voted ap-
propriation of MO.OOO for constructlnc ap-
proaebea to Salmon Bay Bridce by day

Spokane, Wash.—Plana submitted to
Comr. Pub. Wks. by Northern Pacific Ry.
Co.. for bridces to be erected as foUowa:
Stralcht steel bridce at 2d Ave. and Maple
Sc and at >d Ave. and 4th Ave., croaatnc.
and concrete steel covered bridce on con-
crete posu with facia steel girders erected
at Walnut St, Sth Ave. and Cannon St.
aad 6th Ave. crossinca.

!jre-
dez.

Fslrfoanks, AliMka.—Plana belnc pi
pared by O. E. Edsertun, of Vaid
Bosr. Alaska Road Comn., for steel or

, bridce on a concrete
toimdktioii, MO ft. lone and 18 ft. wide.

BIOS DESIRED.
Allentown, Pa.—Until June 28 by County

Comptroller, AUentown, for followinc
bridce work: Repairs to Swablan Bridge,
over Swablan creek. Lower Macungle

Township: stone arch bridge over Jordan
creek. Union St., AUentown- stone bridge
over Hoaenaack creek at Schultz's Mill.

Lower MlUford Township: constructing
new bridge on AUentown and Coopersburg
Turnpike near Centre Valley, Upper
Saucon Township.

Lsbanon, Pa.—Until July 12 by Co.
Comrs. for 2 span steel bridge over Turtle
creek at West St., Lebanon; 160 ft. high
truss steel bridge with creosoted plank
and block floor over Caesar's creek.
Massle Township. Steel to be used form-
eriy In Kings Mill Bridge, salvage of
1*18, with additional new material as
needed, concrete abutments with piling
foundation and earth fill. John M. Mul-
ford. Co. Aud.

Manayunk, Pa.—Reported desired until
June 23 by Pennsylvania R. R Co., Broad
St. Station, Philadelphia (Alex Shand, Ch.
Engr.), for reinforced concrete and steel
bridce across Schuylkill River, 1600 ft.
lone. Cost reported at 8300,000.

Baltimore, Md.—Until June 23 by Bd. of
Awards, care of City Register, for recon-
structing old Chase St. Bridge on Benta-
lou St. over W. M. Ry. H. K. McCay,
City Engr.

Marshall, N. C.—Reported desired until
June 22 by County Highway Comn. for a
67( ft. steel bridge, about 420,000 lbs.
steel and 600 cu. yds. concrete. J. B.
Cllngman, Engr., Marshall.

Columbus, Miss.—UnUl July 5 by Clerk,
Bd. County Superv.. for 4 steel and 3 con-
crete bridges. Ous E. Hauser, Engr., Co-
lumbus.

Canton, O.—Until July 7 by Co. Comrs.
<C. L. Stoner, Clk.) for substructure for
A. Fasnacht Bridge No. 91002, Perry
Township, about 6400 lb. steel joists, 2;
10-ln. 18 lb., 5100 lb. reinforcing steel rods,
H X % In. sq. twisted, etc.

Cincinnati, O.—Until July 2 by Co.
Comrs. (Albert Reinhardt, Clk.) for
checkered steel plate covering over eye-
bars of trusses of Beechmont Ave. bridge,
Anderson Township, Specification No.
782; also separate bids reported desired
for constructing bridges and culverts on
Hamilton Road, in Springfield Township.
Until July 9 by Co. Comrs. (Albert Rein-

hardt, Clk.), for concrete arch culvert In
Bog Run. Strimple Road. Whitewater
Township. Specification No. 793.

Until June 25, same place as above,
for constructing culvert in Cincinnati
Ave., Miami Township. Specification No.
726.

St. Clalrsvllle, O.—Reported desired
until June 21 by E. Campbell, Co. Aud., for
constructing steel truss superstructure
»nd concrete abutments for United
Church Bridge. Wheeling Township; steel
truss superstructure of Pogue's Run
Bridge, Richland Township, and rein-
forced concrete bridge, known as Cham-
bera Bridge In Richland Township.

Sullivan, Ind.—Until June 26 by Co.
Comrs. for constructing 6 concrete and
8 steel bridges. W. S. BIcknell, Co. Aud.

Illinois.—Until June 23 by State High-
way Comn., Springfield, following bridges
(no cement to be furnished by State):
Macoupin County, Sect. B. 236.4 cu. yd.

concrete: estimated cost, 82,810.
McDonough C^ounty. Sect. A, 323.4 cu.

yd. concrete, cost 84.167: .Sect. B. 273.1
cu. yd.. 83.951; Sect. C, 330.5 cu. yd., cost
84845; Sect. D, 179.6 cu. yd., cost 8<.401.

Rockford, Ml.—Until June 28 by H. J.
Oallagher, Chmn. Street and Alley Com.,
for concrete bridge over Keith Creek at
KIshwaukee St. ; estimated cost. 818 000
advertised In Engineering Record.

Hanklnson, N. D.—Reported desired un-
til July 6 by P. A. Burton, Co. Aud., for
constructing 9 steel bridges.

Colfax, Wash.—Until July 5 by J. M.McCaw. Co. Engr., for constructing 3
bridges, one each at Pullman, Garfield
and Farmlngton, to be 2 arches, 2 girders-
cost. 89.800.

•

T 9'";*L Wash.—Reported desired until
July 6 by Co. Comrs. for constructing
following concrete bridges: 30 ft. at
Farmlngton. 28 ft. at Garfield, 40 ft. at
Clinton, and M ft. at Pullman. John M.MeCaw, Co. Encr.

Saattle, Wash.—Reported desired untilJune 28 by Byron Phelps, Clk. Bd Co
Comrs., for constructing Stossel Bridge a
'??' .'.'^"i*"'?--

Probable cost. 816,000
I ntll July 28 by Bd. Pub. Wks. (C. BBagley, Secy.) for constructing 2 steel

bascule bridges on concrete foundations,

nJi Xff.}!^.^'"\.^- ^••.^»«'- SalmonBay Waterway, and one at Fremont Ave..

^"p-^'5.!jrj!;'"£**°"..<^»"S;'' advertised
In Engineering Record. F. A Rano
Structural Engr., Room 307, City Hall.
Washington.—Until July 7 by StateHighway Comn., Olympia, for construct-

ing 80-ft. reinforced concrete arch bridsA

rirro^^MhK" '" ''""* '"'""'' «•'

Cistsksnie, Ore.—Reported desired untilJune 26 by A F. Barnett. Co. Clk., St.Helens, for steel bridge over Clatskanie
River near Clatskante; cost. aDoroxl.
mately, 820,000. L. J. Van Orshovem CoEngr.

Orange, Cal.—Reported desired until
July 6 by Bd. City Trus. for constructing
reinforced concrete bridge on E. Clhap-man Ave. Probable cost 810,000

Santa Barbara, Cal.—Reported desired -^Dayton, O.—Contracts awarded by
until June 24 by A. Christine Holmberg, Co. Comrs. June 11 for constructing steel
City Clk., for constructing reinforced bridges (bids opened May 7) as follows:
concrete bridge. Probable cost 820,000. Bridge 64, over Mad River, to FYancis

Mlnnigan, Dayton, for substructure, at
Anten Mills, Ont.—Until June 21 by $11,889, and for superstructure, to Cen-

Chas. Wattie, R. M. D., Anten Mills, for tral State Bridge Co., Indianapolis, $11,-
constructing concrete abutments for steel lOO. Bridge 74, over Wayne River to
bridge on Minesing Koad, Township Ves- Geiger & Fink, Dayton, for substructure
pra, Simcoe County. Frank Barber, Con- at $9,143, and superstructure, to Brook-
suiting Engr., 57 Adelaide St., E., To- ville Bridge Co., Brookville, at $12,990.
ronto.

v/i,»~.i. u.^kn,. nnt ^TTntM Tnno 91 hv *Youna8town, O.—Contract for con-

LeXr'T'^llo^r^'fS;:' ?o"J-sT^c"t'S/"?o'nl're''tI fr'a'l^frd'/i^fy °^a'''h'SSr%l^^o fl'uS't'i;abutments for steel bridge on line be- Consti^ (3o Younestown a? M? «?? '*
tween Matchedash and Tay Townships, "-""s^r. cc, Youngstown, at $32,675.

over Bear Creek, Simcoe County. Frank +YQunaatown O —rnntrnr.t on,=,./i,>/i »,„

?^'''T^„^;„??r""'"^
''"*"•• " ''•'''^"'' ^'- Bd*''?""." Se" lce°io HSn"tef <?^n?tn "co!^

ji., loronio. Toungstown, for constructing steel bridge
over Mahoning River, at $32,675.

DRirp« ANn LETTiNfi<? *Chlcago, III.—Contracts for construct-PRICES AND LETTirges.. j„g trunnion bascule bridge over Chicago
itindicates award of contract. River at W. Monroe St. awarded June 1

., v^ ^ .. - J .4
by Union Station Co., 521 W. Adams St..•Syracuse, N. Y.—Contract a-warded as follows: Substructure to Fitzsimmons

June 8 for constructing Taylor St. bridge & Connell Dredge & Dock Co.; superstruc-
60-ft. span, 2 plate girders, concrete slab ture to Ketler-Elllott Erection Co and
floors and sidewalks, concrete abutments, electrical equipment to C H Norwood
to John Young, Syracuse, at $9,492. (contractors all of Chicago).

"rwoou

New Gretna, N. J.—Bids opened June 9 Illinois.—Following lowest bids oneneii
by Boards Chosen Freeholders Counties ju^y"9 by Itate mfhway Comn! SpHn|^
of At^ntic and Burlington at Q A Hall, fleld, tor State aid bridge work:New York Ave., Atlantic City, tor build- Franklin Countv Sect B n^ en vAa
Ing new bridge 742 tt. bascule draw span w Lough & Son Ma??on $1 200over Mullica River at Chestnut Neck, p^Xgf, cmf-ntl; ^llt \ hiY'^,, ^^^
near New Gretna; also for repairs to old Bland & FMtzgeraid Co ciira t2W '

substructure. Following are lowest bids jasner Cofintv c!,^t' a %% *l\, \^. .

received (A. H. Nelson, Engr., Atlantic ixjwlst bid^rs (bandv & McFlrnv p/w?,
County. Atlantic City, and Jaa. Logan, Z^ni2 2iO%7ctn%i7n^-SSI'^?^r,^:
Engr., "Burlington County, Mt. Holly): lect C 201 5 cu ?ds J2 4(S'

^ ' * ' * '

New bridge. Lupter & Remick, Buffalo, "^gcbtt Countv Sect" R ^22 ; n„ vrt«
$78,800: Snare & Tricst, New York, $83,-, c A Wever *%on Clavtnn ti ^nn

'^^^
700; Kelly-McFeely Co., Camden, $92,000;

'^- ^- Wever & Son, Clayton, $4,300.

hM%i-f"
Broadhurst Co., Hackensaek, •Montezuma, la.-Bids were opened

SwtTy '°Co'''%^^iS- $T5V^^" ^'"'"^-'« -eelTrlE"a^ndT?e^^ortSlieuy-Mc* eeiy Co., camaen, $&&,«uu. concrete culverts. Contract awarded to
•New Jersey.-Contracts awarded to J°^tnt^st1-?ctu^res Pt^^S7¥(f2 "^«^A/°,n ^'

Logan Constr. Co., 13 Park Row, New m Itnri/ a r>o n»= iw^IdJ' f ,,'°. ^i
York, for following county bridges: ^ru^tnrea a? JW fill ^w n' SV ^*;5*'

Butler County, concrete arch bridge,
structures, at $17,693. W. C. McKee. Co.

approximate cost, $7,300.
Monmouth County, repair bridge at •Bralnerd, Minn.—Contract awarded bv

Brielle, over Manasquam River, at $2,500, Co. Comrs. for redecking with creosoted
and Cooper's Bridge, over Shrewsbury blocks Laurel St. bridge over Mississiooi
River, Red Bank, at $4,800. River to Minneapolis Bridge Co Minne-

. „ , . „ ,.,»,, apolis, at $6,000. C. W. Mahlum, Co. Aud.•Harrlsburg, Pa.—Contract for con-
structing concrete earth filled arch bridge •Houghton, Mich.—Contract to con-
over Wiseonisco Creek (bids opened June struct concrete piers and substructure
4) awarded to G. W Ensign, Inc., Camp of Portage Lake Bridge awarded bv Du-
Hill, at $4,516. D. F. Lebo, Clk. Co. Comrs. luth. South Shore & Atlantic Ry. Co. to

j_i .., ..X r. ^ .
Foundation Co., 115 Bway., New York,• Lehighton, Pa.—Contract for repairs to N. Y.

south abutment of bridge over Mahoning
Creek awarded by Carbon County Comrs. •Tumwater, Wash.—Contract to con-

, ti^-Jon
Chunk to AUentown Constr. Co. struct concrete bridge ot Luten Design

at $4,320. in Tumwater awarded by County Comrs.
•Rome, Ga.-Contracts awarded by '? ^I'l^if'

""''^'' Central Bldg., Seattle,

Bd. County Comrs. for constructing ^^ ^l-s.^as-

Etoiflh River°"onTktVAve°"and*onnt *Stockton. Cal.-Contract awarded by
Broad St. to Haekedo™ Constn Co" In- g°- Comrs. to Tibbits-Pacific Co

,
San

dlanapolLs, Ind.. at $61,500 each for steel
Francisco, for constructing 2 bridges

draw bridge over Oostanaula River at 5th l?"^i,°P''"1? .'l""® ?2 ^^
^r?'?,"^^'

'^^ ^'^^
St. to Hardaway Contr. Co., Columbus, "^'^

PJ;!"^
Bridge, three 95-ft. spans and

at $87,000. (Bids opened May 21 )
o"*' 260-tt. draw span, cylinder piers filled

'' with concrete resting on pile foundation
•Lake Charles, La.—Contract awarded as aid to earth support, $71,845, (b) Old

by County Highway Dept., June 9, for River Bridge, two 135-ft. spans and one
constructing reinforced concrete viaduct 260-ft. draw span, same class of founda-
approach to Calcasieu River Bridge, to tlon as other bridge, $71,840. Other bids:
Missouri Valley Bridge & Iron Co., Leav- Mesmer & Rice, Los Angeles, (a) $75,410,
enworth. Kan., as follows: 1000 cu. yd. (b) $78,380; Thompson Bridge Co., (a)
1:2:4 concrete, $15.90; 5000 lln. ft. con- $77,097, (b) $81,659; Ross Constr. Co., Sac-
crete piling, $1.27: 171,000 lb. reinforcing ramento, (a) $78,082, (b) $77,082; Midland
steel,

3J4
cts.: 1730 sq. yd. bituminous Bridge do., (a) $79,100, (b) $79,768. F. E.

pavt.. $1; total, $29,330.. Warren Dredg- Quail, Co. fengr.
ing Co. secured contract for earth fill
approach. F. H. Frankland, Bridge Engr. •Twin Falls, Idaho.—Contract tor con-

. ^ . ,^ „ structing 4 steel bridges in Twin Falls
• Henderson, Ky.—Contract awarded for County at Murtaugh and Hanson awarded

constructing steel and concrete bridges by County Comrs. to Midland Bridge Co.,

t^ 3- ,^U ^'"*''
°i T^"''*'

M"'8' Ky., at Twin Falls, at $16,561.
$5,50o (bids opened June 7). S. H. Klm-
mell, Co. Road Engr. Vancouver, B, C.—Following lowest bids

. _ , . _ „ opened by City Council for reconstructing
•coiumbus, O.—Contract awarded by burned section of Connaught Bridge:

r™, °^™-
iJ,°

Stewart Eng. Cor., 17 Bat- Cotton Co., Ltd., Vancouver, $72,330;

\,r?l v;.' ,rf7' ^°''^- for constructing Hodgson, King & McPhalan Bros., Ltd.,

^/ - . # • *>'"ldge over Alum Creek, to be Vancouver, $87,390. or $39,844 for dis-

?/„J^t 11,'!?*..'!
"onorete. 11 spans, total mantling and erecting alone; Wallace

»„~ V . i" J'-',?" P"*' fO""<'ations. to be Shipyards, Ltd., Vancouver, $87,677, and
RrT.Fi ?!^„^V ^^".'j I-ISIB. Walter A. Booker. Campbell & Whipple, Belling-
Braun, County Bridge Engr. ham. Wash.. $77,900.

Pub'^syi^lcn'i!'°o"??'"°^',5f ^^ ""'t P'^'ces of 4 lowest bids opened June 1 by Bd.

Cni- (7/ n^^ ^i.;K''"*'v.9^
Engr.) for constructing Park Ave. bridge over Kemper

m«2'»4- L^ nMk Tr°'.V''
Cln.uanati, $125,355; (b) A J. Yawger. Indianapolis. Ind.,

8143,876
Valley Contr. Co., Cincinnati, $142,429; (d) Roos Bros., Cincinnati,

IZ cu- ^ds- Vrt^^\^
«^c«v.-earth $^i^^o $o':75 8L25 8L80

a «nn m,' ^Ho ' 1"^*' '"'"^'^y—'°<='^ 2.50 2.00 2.50 2.25

650 c»' vrt^ Im"1-
''°"''- '"otln^s and abutments. 9.00 9.25 8.00 9.00

100 cu' vrt^ r^nJ- ^°"'"'*l'"'*'^"'"8 walls 16.00 14.20 14,00 17.00

Reinf ^aZ^!v *'"'• '^''.""'*"« «'a'''« 25.00 20.00 18.00 25.00

MOOOcM vrt« i.-^'i?*'''"''"'''"''® <'"'"P 8""i) 60,950.00 49,200.00 50,000.00 13,000.00

80 hn ^? ,lfI?nJ"?=*.^''^^ 0.60 0.45 0.60 0.60

600 In ft' fw«\^l- 1? " 2.50 2.00 2.50 2.50

17? in tt' rt« J^f' ^f " 150 1.25 1.50 L60
a mknhAle.*L= * '" 100 0.75 1.75 1.00

7 hSfets Nn 1
.'<; ISOOO 10000 "OOO 150.00

4 n ets' Vn V f» ''5.00 50.00 125.00 75.00

1 600 In ft vt,^Ui;;-^' •.-. ' 100.00 75.00 90.00 100.00
rSI;!; !"• - • curbs—granite 1 in inn 110 110l.??0 "n. ft curbs-concrete ogn 075 080 070
V£ '^-

^i^-
concrete base fir paving 600 545 600 680

5»« "'I yds. concrete paving.. ......'.'fVo -fgg ?JI f'SS f-ff

9ooo«l'^:f,^'gf,';^^ll.'^'^°""«t«,p«''"s-"---^ 1-50 i:5o l:!' ij*
iS «' ld»' Cw " """* T^'^^'", P^vemen'---- l-^O 1.20 L20 1.15

ii:t ^: ?t''''c,='raVk^^^^^^ lit lit^ J?» IW
3.0wiq"'y';is''i,^^dd7;,'i'"^'=='^''-

••••• •••••••-"•
l^'

'^^''
110 1 '0



June 19, 1915 ENGINEERING RECORD 20»

PAVING AND ROADS

PROPOSED WORK.
Maiden, Mass.—See "Sewerage anfl

Sewage Disposal."

Buffalo, N. Y.—Finance Com. of Coun-
cil recommends bond issue of J120,000 to
pay city's share of repaying streets.

City Council voted to pave Edison,
Krakow, Kopernick, Matjeko and Rejtan
Sts. and West Ave. with asphalt

Jersey City, N. J.—Contract Is about
to be let by City Comrs. for paving Jack-
son, Pavonia Aves. and Mercer St.

Ardmore, Pa.—Bonds for $30,000 for
highway improvements to be sold June
23 by W. A. L. Barker, Chmn. Finance
Co., Township Lower Merlon, Ardmore.

York, Pa.—City Council reported to have
authorized 2 miles of additional paving.

Charleston, W. Va.—Citizens Kanawha
County voted $750,000 bonds for con-
structing roads.

Huntington, W. Va.—Citizens Cabell
County voted $600,000 bonds for con-
structing roads.

Waycross, Ga.—City Comrs. contem-
plate paving Tebeau and Gilmore Sts.
with brick; cost about $30,000.

Bradentown. Fla.—See "Hydraulic
Construction and River Improvement."

Haughton, La.—Citizens voted $50,000
bonds for constructing road from Red
Chute to Webster Parish Line via
Haughton.

Pass Christian, Miss.—About $20,000
will be spent by City Council for improv-
ing sidewalks.

Maynardvllle, Tenn.—^About $100,000 to
be spent on road improvements In Union
County.

Tazewell, Tenn.—Bonds amounting to
$372,000 sold by Comrs. Claiborne County
for constructing roads.

Paducah, Ky.—Surveys will soon be
made on State-Aid Road on edge of
Paducah-Hinkleville Road. Work is done
under direction of Walter F. Brooks, U. S.
Highway Engr., Paducah.

Cellna, O.—Bonds for $20,500 for Ger-
lach Road Improv, will be sold July 8 by
J. F. Steinbrunner, Co. Aud.

Cincinnati, O.—Bonds for $259,000 for
street improvements will be sold June 24
by Wm. Leimann, City Aud.

Cleveland Heights, O.—See "Water
Works."

Columbus, O.—City Council voted to
pave Buckingham, Kossuth, Blenkner
Sts.. Ryan and Lexington Aves.
Bonds for $35,000 for county road im-

provement will be sold June 25 by Co.
Comrs. (John Scott, Clk.)
Contract about to be let by Bd. Public

Service for paving Long, High, 18th, W.
Broad and Main Sts.

City Council voted to pave 5th, Pearl,
2d, Town, 8th, Ann, Tiffin Sts., Peters,
Fairwood and Northwood Aves.

Cortland, O.—Bonds for $15,000 for road
Improvement in Fowler Township will be
sold June 28 by H. W. Scheidegger.
Township Clk., R. F. D. No. 2, Cortland.

Lorain, O.—Bonds for $16,000 for Im-
proving certain streets will be sold July
13 by Geo. N. Damon, City Aud.

Nlles, O.—Bonds for $59,000 for paving
will be sold July 1 by Homer Thomas,
City Auditor.

Tiffin, O.—Bonds for $64,000 for street
paving will be sold July 6 by Albert J.
Hafley, City Aud.

Washington, O.—Bonds for $45,000 for
East Court St. Improvement will be sold
July 12 by John N. McFadden, City Aud.
Warren, O.—Bonds for $43,000 for

Youngstown-Sharon Road Improvements
will be sold June 21 by W. R. Harrington
Co. Aud.

Wauseon, O.—Bonds for $38,500 for
road improvements will be sold July 7
by W. W. Ackerman, Co. Aud.
Gary, Ind.—Resolution passed by Bd. of

Pub. Wks. for repairing 7th Ave. with
wood block pavt., 3200 sq. yds.; cost

Belding, Mich.—Smith & Boulay, Nasby
Bldg., Toledo, O., engaged to prepare
plans for paving Main, Bridge, Pleasant.
Pearl Sts.

Manlstlque, Mich.—Bonds amounting to
$25,000 sold by County Comrs.

Marshall, Mich.—Smith & Boulay Co.,
Naaby Bldg., Toledo, O., retained to pre-
pare plans for paving Marshall and Kala-
mazoo Aves. with either gravel or con-
crete, concrete curb and gutter.

Rock Island, III.—Plans approved by Bd.
Local Improvements for paving with brick
9th St.; cost, $84,749.

St. Paul, Minn.—Bonds for $500,000 to
finance street paving and other local Im-
provements will be sold July 7 by Sinking
Fund Com.

Herlngton, Kan.—Proposed to pava
S. B and N. D Sts., about 10,000 sq. yds.
with brick or asphaltic concrete, molud-
ing 7,000 ft. moulded concrete curb and
gutter; cost $17,000. Engineer, Karl
Riddle, Abilene. C. N. Hull, City CTk.

York, Neb.—City considering Issue of
$150,00 bonds for vertical fiber brick pav-
ing on gravel concrete foundation on
Grand, 5th and 9th Sts. Engineer^ Ralph
P. Wagner, of Lincoln. A. B. Chatter-
ton, City Clk.

Newport, Ark.—Bonds for $11,000 for
Walnut Street Improv. Dlst. No. 1 will
be sold June 22 by Comrs. of said Dlst.,
Watson Bldg. (Dr. H. Owne, Chmn.)

Sheridan, Ark.—About $40,000 worth of
gravel will be purchased by Road Comrs.
Grant County.

Austin, Tex.—Citizens voted $425,000
bonds June 9 for paving and drainage.
M. C. Wellborn, City Engr.

Karnes City, Tex.—Citizens voted $75,-
000 bonds for constructing roads in Karnes
City Dist.

Tulsa, Okla.—Election will soon be held
to vote on issuing $100,000 bonds to con-
struct 14-mile boulevard.

Belllngham, Wash.—Contract about to
be let for paving S. Elk St.- estimated
cost, asphalt, $10,450: and concrete, $8,810.
H. J. Korthauer, City Comptroller.

Chehalls, Wash.—Contract about to be
let by City Comn. for paving National
Ave. with concrete; cost, $15,000.

Everett, Wash.—City Council consid-
ering paving with asphalt and construct-
ing cement sidewalks on Rucker Ave.;
cost, about $12,000.
Plans are being prepared by H,ins

Mumm, Jr., County Engineer, for resur-
facing Snohomish County Rd., from
Everett to Mukilteo, distance 4 miles;
co.st about $14,000.

Seattle, Wash.—Bd. Pub. Wks. voted
to pave Rainier Ave. with brick; cost,
$4-i.000.

City Engineer estimates cost of paving
as follows; Utah St., $87,766; W. Lander
St., $13,174; Mill St., $12,000; and E. Val-
ley St., $22,000.
Contract about to be let by Comrs.

King County for constructing following
roads: Between Duwamish River and
Renton Junction, 4 miles, cost about
$100,000, and between Enumclaw and
Buckley, 3 miles.

Vancouver, Wash.—County Comrs. ap-
proved plans for following roads to be
constructed by State aid: Permanent
Highway No. 3 from Camis west, cost
$14,443; Highway No. 4 from city limits
of RIdgefield, cost $10,395; Permanent
Highway No. 5, through Minnehaha, cost
$10,753.

Portland, Ore.—City Council consider-
ing extending Starke St.

San Jos4, Cal.—City will pave with H4-
in. Topeka top, 80,000 sq. yds. with 4%-ln.
concrete base and 80,000 sq. yds. with
asphaltic concrete base. Milton Magginl,
City Engr.
Peninsular Ry. Co. will pave Its right-

of-way on the above with concrete base
and sheet asphalt wearing surface; this
work will require about 50.000 sq. yds.

BIDS DESIRED.
Boston. Mass.—Reported desired until

June 22 by Boston Transit Comn. for 9000
sq. yds. wood block pavt. on Boylston St.

Tiverton. R. I.—TIntll .Tulv 3 by Town
Clerk for macadamizing portion of Staf-
ford Road. Edw. M. Corbett, Engr., 7
Bedford St., Fall River.

Merlden, Conn Until June 29, by Bd.
Pub. Wks. for wood block vitr. brick and
reinforced concrete pavement on E. and
W. Main Sts., advertised in Engineering
Record.

Stamford, Conn.—Until June 30. by
Common Council, at office of City Clerk,
for Summer St.. 12.550 sq. yds., and Main
St.. 13.000 sq. yds., etc., advertised in
Engineering Record. Paul Nash, City
Engr.

Albany, N. Y.—Until July 7 by State
Comn. of Highways (Edwin Duftey,
Comr. ). 55 Lancaster St.. Albany, for re-
pair of highways in various counties,
advertised In Engl leering Record.

New York. N. Y.—Until June 24 by
Douglas Mathewson. Pres. Boro. Bronx,
for paving with granite blocks and sheet
asphalt, Fordham Rd. ; with bituminous
concrete, E, 172d St.. constructing
sewers, setting curbs and flagging side-
walks on Tyndall Ave., requiring in all
12.450 sq. yds. sheet asphalt. 20.800 sq.
yds. granite block and 1165 sq. yds. bitu-
minous concrete pavement, 4810 sq. ft.
concrete sidewalk and 4410 sq. ft. blue-
stone flagging, etc.
Until June 28 by Marcus M. Marks.

Pres. Manhattan Boro.. for repaving por-
tion of 3Sth and 62d Sts. and West End
Ave. with sheet asphalt. 12.130 sq. yds.,
with granite block on 36th St. and Am-
sterdam Ave., 9,050 sq. yds.

Mlllburn, N. J.—Until June 21 by Town-
ship Com. (Wm. Byrd. Clk.) for macad-
amizing portions of Prospect and Moun-
tain Aves., Laurel, Cypress, Pine and
Elm Sts.

Trenton, N. J.—H. F. Harris, Asst. City
Engr., writes bids will be opened June 30
for paving Whittaker and other streets,
about 26,000 yds. asphalt concrete, 1500
yds. vitr. brick gutters, 4000 ft. concrete
curb and coping, 500 ft. blue stone. 5-ln.
concrete foundation. Probable cost of
work $50,000. Alternate bids will be re-
ceived for natural asphalt or residual
asphalt. Abram Swan. Jr., Engr. of
Streets. Frank Thompson, City Clk.

Lebanon, Pa.—Until July 1 by T. R.
Crowell, City Engr., for paving 8th St.,
about 4000 sq. yd.; 9th St., about 12,400
sq. yd., and Lehman St., 8300 sq. yd.,
advertised In Engineering Record.

Lebanon, Pa.—Reported desired until
July 1 for about 24,700 sq. yds. street
paving. Address T. R. Crowell, City
Engr.

Philadelphia, Pa.—Until July 2 by M. L.
Cooke. Dir. Dept. Pub. Wks., for improv-
ing S. Broad St. Plaza, advertised in
Engineering Record.

Baltimore, Md.—Until June 23 by City
Paving Comn. for Contract 119, Camden
St., to include 1850 sq. yd. granite block
paving, 300 lin. ft. armored concrete curb
and circles, etc., and Contract 120, In-
cluding Tyson and Trenton, about 9100
sq. yd. vitr. block pav., cement fill, mor-
tar cushion, 4-in. concrete base; 3000 lln.
ft. armored concrete curb and circles;
900 lln. ft. old stone curb and circles re-
dressed and reset; 1300 cu. yd. grading.

Elkton. Md.—Until June 24 by Co.
Comrs. for public road between Warwick
and Cecilton, a distance of about 3 miles;
also for 2 miles of road between Five
Points and Rowlandvllle.

Frederick, Md.—Until July 3 by Co.
Comrs. for building about 1.83 miles of
State Aid road near Petersvllle, and 1.04
miles in town of Brunswick.

Trenton, Ga.—Until July 6 by Bd.
County Road Comrs. (C. S. Turner, Secy.)
for Improving Chattanooga-Birmingham
Highway through Dade County. Edw. E.
Belts Eng. Co., Engrs., 703 James Bldg.,
Chattanooga, Tenn.

Alabama—Until July 13 by Co. Comrs.
as follows (W. S. Keller, State Highway
Engr., Montgomery):
At Tuskegee—Grading, draining and

surfacing with gravel part of Montgomery
and Tuskegee Road, cost $4,616.
At Fayette—Graveling part of Fayette

and Tuscaloosa Road, cost $4,616.

Carlisle, Ky.—Until June 29 by J. F.
Sugg, Co. Court Clk., for reconstruction
of about 16 miles of turnpike in Nicholas
County; estimated cost $35,000.

Cincinnati, O.—Until June 25 by Co. Bd.
Comrs. (Albert Reinhardt, Clk.) for Im-
proving Compton Rd., from Cincinnati
and Hamilton Pike to Carthage Pike,
Springfield Township.
Until July 9 by Co. Comrs. (Albert

Reinhardt, Clk.) for Improving Lee Creek
Road, Harrison Township, Specification
789.

Columbus, O.—Until June 28 by Geo. A.
Borden, Dir. Pub. Service, for paving
with brick, asphalt, wood block, bitu-
lithic and other materials on portions of
various streets, including Broad, 5th, 4th
and other streets.

Cleveland, O.—Until July 3 by Co.
Comrs. (E. G. Krause, Clk.) for paving
Brooklyn -Brighton Bridge floor and ap-
proaches. W. A. Stlnchcomb, Co. Surv.

Lockland, O.—Until July 6 by Ray
Miley, Village Clk., for paving with vitr.

brick on concrete foundation, portion of
Mill St., Including concrete curb and
gutter.

Malvern, O.—Reported desired until
June 29 for 29.650 sq. yds. brick pavement
on natural gravel foundation, cement
grout filler, 13,740 ft. concrete or stone
curb, etc. Address J. G. Murdson, Clk.

MIddletown, O.—Reported desired until
June 22 by City Comrs. for 66,750 sq. ft.

cement sidewalks. John Kunz. Clk.

Norwalk, O.—Reported desired until
June 23 by Co. Comrs. (Chas. E. Bloomer,
Clk.) for grading, constructing water-
bound macadam or concrete pavt. on
Angling Road.

Struthers, O.—Until June 22 by Clk.
Poland Township, Struthers, for grading
and macadamizing Cemetery Hill Rd.,
Poland Township.

Wakeman, O.—Until June 26 by Bd.
Trus., Clarsfield Township (E. E. Bowen,
Clk., R. F. D. No. 4, Wakeman), for pav-
ing with waterbound macadam portions
of Sections 1, 2 and 3, Clarksfleld Road-
way.

Marlon, Ind.—Until June 22 by Bd. Pub.
Wks. for improving Botts and Nelson Sts..
including draining, curbing, cement side-
walks, etc.

Sturgis, Mich.—Until June 24. by
BenJ. S. Peck, City Cnk., for about 20,000
sq. yds. vitr. brick pavt., 11,000 lin. ft.

cement, curb and gutter, necessary drain-
age, etc.

Brockton, III.—Until June 28 by H. Ijee
Beck, Town Clk., for constructing com-
bination rock and gravel roads on 4 high-
ways in Embarrass Township, all roads
to be constructed 10 ft. wide with 8 In.
crushed rock base and 6 in. gravel wear-

ing surface. Sections to be Improved an
follows; 2700 lln. ft. on Road 1; 11,880 Un.
ft. new construction and 3140 lin. ft. gravel
on Road 3; 5460 lin. ft. on Road 6, and
5375 lin. ft. on Road 7.

Cairo, III.—Until June 28 by Bd. Local
Improv. (W. H. Wood. FYes.) for paving
in Dist. No. 2, including 4727 cu. yds.
excav. and grading, 24,162 sq. yds. gravel
macadam pavt., 17,950 lin. ft. combination
concrete curb and gutter, etc.

Chicago, III.—Until June 22 by L. E.
McGann, Comr. Pub. Wks., for furnish-
ing f.o.b. cars Marshall Boule. Municipal
plant, 475,000 paving brick; also until
June 23, f.o.b. cars Chicago, approximate-
ly 3000 sq. yd. creosoted wood blocks.

Until June 25 by Bd. Local Improv.
(Edw. J. Glacklln, Secy.) for paving por-
tions of various streets with vitr. brick,
asphalt and concrete.

Cicero, III.—Until June 21 by Bd. Local
Improv. (Geo. Comerford, Pres.) for ce-
ment sidewalks on portions of 15th and
16th Sts. Chas. Stoffel, Town Clk.

Elgin, III.—Until June 26 by City Clerk,
for paving portion of N. State St., 12,062
sq. yds. brick on 5-in. concrete found.,
3593 lln. ft. cement concrete combined
curb and putter and 2895 lin. ft. cement
concrete curb. Morgan H. Brightraan,
Engr., Elgin.

Mays Station, III.—Reported desired un-
til June 30 by Cliff Andrews, Town Clk.,

for 6500 ft. gravel road on Redmond Road;
4800 ft. gravel road and one concrete cul-
vert on Culbertson Road; 4400 ft. gravel
road and 4 concrete culverts on Stewart
Road. Karl J. Barr, Co. Supt. Highways,
Paris.

Belolt, Wis.—Until 7 P. M., June 21, by
City Clerk for paving; Engineers, Worley
& Black, Reliance Bldg., Kansas City,
Mo.

Shawano, Wis.—Reported desired until
June 25 for 9233 sq. yds. macadam pavt.
and 3763 lin. ft. curb and gutter. Address
O. C. Rollman, Co. Highway Engr.

Mason City, la.—Reported desired until
June 21 by J. H. McEwen. City Clk., for
about 10,600 sq. yds. paving, either natur-
al pitch lake asphalt, Trinidad Lake as-
phalt, Bermudez asphalt, or reinforced
concrete.

Fairmont, Minn.—Until June 29 by H. B.
Tuttle, City Clk., for approximately 24,000
yds. paving and 6000 ft. curbing. Frank
O. Jones, City Engr.

Granite Falls. Minn.-Until July 2 by
G. H. Wilson, Co. Aud.. for constructing
State Rural Highway No. 1-B, to cost
$37,543, and Includes grading (Including
construction dragging). 88.915 cu. yds.,
7440 lln. ft. turnplking, hauling 22,273 cu.
yds. gravel, installing 93 corrugated ctil-
Terts, etc.

Hopkins, Minn.—Reported desired until
July 6 by E. A. Close. Village Recorder,
for constructing cement concrete walks
during ensuing year.

Omaha, Neb.—Until June 22 by Thos.
J. Fbnn, City Clk., for 27,000 sq. yd.
paving and 14,000 lln.. ft. of curb. Bids
to be received on various material, sub-
ject to selection by property owners after
bids are opened. Weston Townsend, City
Engr.

Kansas City, Mo.—Until June 22 by Bd.
Pub. Wlis. for paving various streets with
asphaltic concrete, vertical fibre vitr.
brick block and Portland cement concrete
pavt., artificial stone sidewalks and curb-
ing on several streets.

Everett, Wash.—Until June 28 by Mae
Weatherbee, Co. Aud., for constructing
Permanent Highways Nos. 17 and 18, In-
cluding grading, draining and hard sur-
facing, etc. Hans Munn, Jr., Co. Engr.

Seattle, Wash.—Reported desired until
June 29 by Byron Phelps, Co. Aud., for
grading, graveling, etc.. Permanent High-
way No. 9-A. Probable cost $20,000. Also
until July 6 for grading, graveling, etc.,
Permanent Highway 7-A (Newport-Issa-
quah Rd.). Probable cost, $20,000.

Washington.—Reported desired until
July 12 by State Highway Dept., Ol.vmpia,
for constructing a 15-mlle section between
Mud Bay and McCleary, estimated to cost
$38,000.

PRICES AND LETTINGS.
•ttlndicates award of contract.

•Woonsocket, R. I.—Contract for pav-
ing W. School, S. Main, Clinton Sts.
awarded to Simpson Bros. Cor., Boston,
Mass., at $43,000. C. W. Mills. City Engr.

^Connecticut.—Contracts awarded as
follows by Chas. J. Bennett, State High-
way Comr., Hartford (bids opened
June 1):
Hartford, about 6895 ft. reinforced con-

crete on Maple Ave., to Leonardo Suzlon,
Merlden, at $19,500.
Andover, about 7300 ft. native stone

macadam on Andover-Hebron Road., to
A. B. Cadwell, New Britain, at $7,670.
Somers, about 3198 ft. native stone mac-

adam on Stafford Road, to A. D. Bridges
Sons, Inc., at $5,033.

Mllford, about 12,015 ft. bituminous
macadam on New Haven Turnpike, to
Robt. D. Daley Co., New Haven, at
$18,479.
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Brooklyn. N. Y.—FoUowIn* arc lowest
bids oMMMd Joao » by L. U. Pounds.
Bvo. Prca, (or paviiw:
BacolKtiac aad rep«vine with cranite

•• C-lB. oooerete foundailon W'yihc Ave.
ftOB & tth St. to N. lUh St.: CUncy *
Nuhn Ooatr. Co.. SI Hunterspolnt .We..
L«ac Mand aty. |M4U (lowest bid-
dor): M. T. MoMbor. It Orient Ave..
Brooklyik. tn.SUrM. J. O'Hara. &S7 Sd
St.. BrooUya. t(>.SlS: Wm. Farmer, 18
RitMen SL. Brooklyn. t5».S«3.
Unit prleM of toweot bidder—

UM Ub. ft. old curb reset In con-
erote »0.80

TIM Ub. ft. new ctirb set In con-
crete M

XM lin. n. sranite beadinc stonoo
et in concrete M

XtM .-u. yd. concrete, outside rail-
road ar«« 01

B ou. yd. concrete, within railroad
Toa 01

10.0U aq. yd. crade I (tanite part.,
with Joint nil of coal tar. pitch
and aaad *.*0

IM CO. yd. adjacent pavt. relald... .M
1 Parte baain head, furnished and
et 85.00

St new cover* and heads tor sewer
manholes 1100
Repavinc with permanent Iron slac

pavt. on <-ln. concrete East, Market
ATeo.. West and other streeu: Jos. J. B.
Lamarah, StO Ovtn«ton Ave.. Brooklyn.
t*i.*iS (lowest bidder): MacFarUne
Cootr. Co.. t«4 Park PL, Brooklyn. $4«.-

taS: Borou«h Asphalt Co.. ISOI Metropoli-
tan Ave., Brooklyn. $17,144: Robertson
Constr. Co.. Sd Ave. and TSth St., Brook-
lyn, M>.&U.
Unit prices of lowest bidder

—

rae lln. ft. old cur* reset in con-
erote W.Ol

4M0 Hn. ft. new curb set in con-
crete lOO

SM lln. ft. bluestone heading stones
set in concrete 1-SS

tUO eu. yd. concrete 4.50

U700 sq. >-d. iron slax pavt., with
ioint nil of cement grout S.50

MO aq. yd. adjacent pavt. reiaid 1.00

( new covers and heads for sewer
manholes , '1 00

Repavlnc with permanent asphalt on
0-ln. concrete Fulton St. from Reid Ave.
to WiUiaros PL: Brooklyn Alcatraz As-
phalt Co.. 407 Hamilton Ave., Brooklyn.
|m>7« (knrcM bidder): Barber Asphalt
niTtnc Co., «S Bway., New York, |4S,-

ns: Sicilian Asphalt Paving Co., 41 Park
PL. New Tork. t4«.714: Uvalde Asphalt
Paving Co., 1 Bway., New York, llY.SSl.

Unit prices of lowest bidder

—

UIO lln. ft. old curb reset in eon-
Crete »0«0

11.070 lln. ft. new curb set in con-
crete - »

too lln. ft. bluestone heading stones
set in concrete 75

75 lln. ft. granite heading stones
set in concrete • -sO

tSM CO. yd. concrete, outside rail-

road area 3.00

tS,SM aq. yd. asphalt pavt..... 75

40 sq. yd. adjacent pavt. relald .40

S sewer basins rebuilt 76.00

74 noiseless covers and heads for

sewer manholes WW
Brooklyn, N. V.—Bids opened June 9

by L. M. Pounds, Boro. Pres., for pav-
ing as follows:
Regnlatlng and repaving with granite

on O-in. concrete foundation Sd Ave. frotn

4Sd St. to 5Sd St. Lowest bidder. Ulrich

* Co.. »S» Lafayette Ave., Brooklyn, as

fotlows: iOO lin. ft. old curb reset in

concrete. 50 cU.: «50 lln. ft. new curb

set In concrete. «S cts.: 250 lln. ft. gran-

ite heading stones set in concrete. »1:

ISOO CU. yd. concrete, outside railroad

area. $4.S5; 175 'a. yd. concrete, within

Tammid area, 12.45: 7585 sq. yd. grade 1

granite pavt., with Joint 101 of coal tar

pitch and sand. S2.45; 145 sq. yd. adjacent
pavt. relald. »1: 2 new sewer manhole
covers, 110: 1 new cover arwl head for

Mwer manhole, »10: total. K5.M1. , N«»t
Slowest bids; M. J. O'Hara. 557 M St.,

Brooklyn. I25,4«I: Frank J. Oallanher,

MOPark PI., B^oklyn. I2«.42«; C. A.

ifyers Contr. Co., 1J71 Nostrand Ave.,

Brooklyn. I27.2M.

Repaving with asphalt on «-ln. concrete

foundation Gates Ave. from Franklin

Ave. to Reid Ave. Lowest bidder HIclllan

Asphalt Paving Co.. 41 Park PI., ."^ew

TorkTas follows: 1»0 lln. ft. old curb

rHwt in concrete. 80 cU.: 110 lln. ft. new
JSrt. s^ In concrete, M cts.: 2530 cu yd.

concrete, ouWIde railroad area S5.16.

»^sq. yd. asphalt pavt., outside rall-

Joad aria. 75 cts.: 5 sq. yd^ adjacent

SSrt. relald. IS- 1 new iron basin head.

So: totaL ttiXtt Next S lowest bids:

Uvilde Asphalt Psvlnc Co. 1 ,Bway,.

K«w York »27.S3«; Barber Asphalt I^v-

taTco *3 Bwiy.. New York. I».»70:
gSwklyn Alcatraz Asphalt Co., 407 Ham-
ilton Ave., Brooklyn, $31,575.

ReoavInK with Grade 1 granite on «-

ir. 7-V^--"' vi-.->.ir.i,tr,n St. from Front

al" ?n '<st bidder, Ulrich

M^ Co Ave., as follows:

J«n lln Jiet In concrete. 50

cts KM Un. ft. new curb set In con-

Sete 87 cm.: 12» lln. ft. granite hearting

tones set In conrrete. $1: 1040 c.i yd.

concrete 14 «240 «q. yd. grade 1 granite

™vt w th joint fill of coal tar pitch and

K$l«: « sq. yd. adjarpnt pavt. re-

?ald 50 cts.: 4 new cov»r. »"''
!;:-"'^'<'f

itw^; manholes $12: to^-.L 122.1... Njxt

3 lowest bidii: C. A. ^fr" n.

M .1. O'Hara. o57 M St.. i -.

«4 Wm. Farmer. 18 Rum-:. "k-

lyn,' $23,16L

ABuftalo. N. Y.—Contract for paving
Oarneld St. awarded by Bd. Aldermen
to Spire ft Prior, Buffalo, at $14,988.

Little Falls. N. Y.—Contract for pav-
lnK K. Monroe St. awarded by Bd. l^uD.

\Vk8. to Warren Bros. Co.. Boston Mass.,

at $22,959.

Victor, N. Y.—Contract for paving
Main and Cedar Sts. awarded to Schroe-
der-Hlcks Contr. Co.. Rochester, at about
$JS,I72.

Jersey City, N. J.—Contracts for pav-
ing awarded by City Comrs. as follows.

Grove St.. to Van Keuren Contr. Co., and
Clerk St. to Shreffler-Burns Co.

Philadelphia, Pa.—FoUowlng are aver-

age low bids opened .May 26 by Dept. of

Pub, Wks.. Bureau of Highways, for

paving (Wra. H. Connell, Ch. Bureau of

Highways): „ , _
Asphalt paving: Elastern Paving Co.,

Penn Square Bldg.: Mack Paving &
Constr. Co., 20th and Sedgley; Barber
Asphalt Paving Co,, Land Title Bldg.;
asphalt pavt., 6-ln. concrete base, aver-
age price. $1.5S2 per sq. yd., and vitr.

block gutter pavt., «-ln. concrete b-ise,

$2,358 per sq. yd.; total of low bids,

$2S.391.
Repaving with asphalt: Union Paving

Co.. 30th and Locust Sta.; Barber Asphalt
Paving Co., Land Title Bldg.; asphalt
pavt., S-in. concrete base, average price
$1,331 per sq. yd.: vitr. block gutter, 6-ln.
concrete base, $2,948 per sq. yd.; total,
$10,473.
Repaving with vitr. block: McNlchol

Paving ft Constr. Co., 1923 Cherry St.;
vitr. block, 6-in. concrete base, $2,092 per
aq. yd.; total. $13,406.
Repaving with wood block: Danl. J.

Lynch, 4127 Mantua St.: McNlchol Pav-
ing ft Constr. Co., 1923 Cherry St.; wood
block pav., «-ln. concrete base and mortar
cushion, $2,365 per sq. yd.: total, $100,758.
Resurfacing with asphalt: Mack Paving

ft Constr. Co., 20th and SedRley: Union
Paving Co.. 30th and Locust Sts.; Barber
Asphalt Paving Co., Land Title Bldg.:
asphalt. 6-ln. concrete base, $1,277 per
sq. yd.; total. $19,518.
Furnish and apply bituminous material:

Coal tar base, cold application, 7 cts. per
gal., liquid asphalt, hot application 7.5
cts. per gal,: total, $10,000.

Baltimore, Md.—Contract awarded
June 9 by Bd, of Awards for paving with
sheet asphalt Lombard and Washington
SU. to P. Flanlgan ft Sons at $53,790.

Washington, D. C.—Contract for pav-
ing streets with asphalt awarded by
Comrs, D. C, to Wamer-Qulnlan Co,,
Syracuse, N. Y, at $1,49 per sq, yd, or
total about $100,000 Montezuma brand
selected.

Clarksburg, W, Va.—Contract award

-

. 'o Ferguson ft Tolbert, for 1% miles
of brick pavt. on concrete base at $1.96
per sq. yd.: grading unclassified 44 cts.;
*'"°,'

i'/'ilS*" ""'•" concrete arches (lump
sum) $3,866. C. C. Fittro, County Road
£.ngr,

Hu.itsvllle, Ala.—Contract awarded by
County Comrs. to F. L. Powell, of Hunts-
vllle, at $11,567. to grade, drain and
macadnmlze Big Cove Road. W. T. Law-
ler. Judge of Probate,

Tuscaloosa, Ala.—Contract for con-
structing Huntsville and Byler Roads
awarded by State Highway Engr. Mont-
gomery and Bd. Pub. Wks., to Tusca-
loosa Conrrete Co., Tuscaloosa, at $17,000.

Lake Charles, La.—Contract for gra--
ellng 2 miles Shell Beach Urive awarded
lo J. C. Anderson at $12,000.

Chattanooga, Tenn.—Contract for con-
structing concrete pike awarded by Co
Comrs. to Mclsa.-ic ft Gentry, Chatta-
nw,ga. al $100,796. Other bids: Nichols
Constr. Co., Atlanta, Ga,. $111,779; BenderBrowm Htein Co,, Chattanooga, $115,251-
.Noll Constr. Co.. Chattanooga. $117,186;Vang Constr. Co., Chattanooga, $143 020
L. B. Bryan, Co, Engr,

Maysvllle. Ky.—Contract awarded for
reconstructing with brick about 38,000 sq,
yds. and for 19,500 lln, ft, cement curb on
portions of various streets divided be-
tween Ruh ft Schmidt Co, and John Ex-
terkamp. bcth of Covington, and Farrow
ft Co., Maysvllle. W. L. Glazier, Engr.,
Newport. *

Arlington, C—Contract awarded by
City Council for paving Main St. to Con-
tractor Rlngwald. of Chllllcothe, as fol-
lows: 3800 yds. excav., 33 cts.; 6209 yds
brick pav. fi.45: 2972 ft, stone curb' 44
cts.: 286 ft, stone edging. 22 cts.- 100
sewer Inlets, $25: 3300 ?t. 12, 10 and'S-in
tile. 15 cts,: total $12,283. Next 3 lowest
bids: Brooks Constr, Co Ft Wayne
l??iM*'«*^« 5""L*'"'J

Shafer.' Flndlay:
$ 3.I69: H, 8. Knck. Lima. $13,786, En-
gineer. \K. K. Strinufellow, of Flndlay.

„*P««'*y' O.—Contract for paving
Parkview and Drexel Aves. with bitu-
llthlc awarded by Vill-^ge Council toneveland Trinidad Paving Co.. Cleve-
land, at $73,000.

n5*5"L "S***"; OT''^''«''t ''•<> opened by
Bd. Pub. Service for paving N. Bever St
""•^"I^i'l?'' '"' Midland Constr. Co., Lima,
at $20,254.

Columbus, O.—Contract for Improv-
iPB smoky Row nrmi\ awarded by rjountv
fx-nrn to Frltz-Rumer-Cooke-Grant Co
Columbos. at $15,221.

Dayton, O. — Contracts for paving

awarded by Bd. Pub. Service (bids opened

June 1) as follows: Norman Ave., Long-
worth and Wyoming Sts , to Bigler Bros

Miamlsburg, at $11,977, $6,990 and $".896,

respectively; W. 3d St., to W. J. Ke'-'mn

& Co., Dayton, $13,820; Summers St^ to

Clifton Hollihan, Dayton, at $14,690. F. O,

Elchelberger, City Engr.

Dayton, O.—Following are lowest bids

opened for paving: Summers St., (Clifton

Hoollhan, $14,690; Wyoming and Long-
worth Sts. and Norman Ave., Bigler

Bros., at $19,896, $6,999, and $11,997, re-

spectively.

Mt. Victory, O.—Contract for 6500 sq.

yds. brick paving awarded to Brewer,
Tomlinson & Brewer. Chillicothe, at $14,-

300. Engineers. Smith & Boulay Co.,

Nasby Bldg.. Toledo.

Youngstow/n, C—Contracts for pav-

ing with brick awarded by Bd. Coiitrol

as follows: Powersdale Ave. to Clias.

Harris, $10,185, and Blaine Ave,, F, Sera-

lino, $12,266,

Auburn, Ind,—Contract for construct-

ing Butler-Jackson Township line road,

De Kalk County, awarded to Davenport
& McReynold, Kokomo, Ind., at $19,600.

Gary, Ind.—Lowest bid opened for im-

proving Massachusetts St. submitted by
M D Helny, Gary, as follows: 4001 sq.

yds. macadam, 75 cts.; 1900 sq. yds. con-

crete sidewalk, 95 cts.; 1800 lin. ft. 6 x 22

in. curb, 35 cts,; 5989 cu, yds, gradmg, 25

cts.- 40 lin, ft, approach, 20 cts.; total

$6,943,

Indianapolis, Ind.—Contract for pav-
ing Parkway Boule, with bitummous
macadam awarded by Bd, Pub. Wks. to

American Constr. Co., St. Louis, Mo., at

$3.20 per lin. ft. on each side of street.

and $25,000 tor street intersections.

Contract for paving E. New York St.

with asphalt awarded by Bd. Pub. Wks.
to Union Asphalt Constr. Co. at $10,297.

East St. Louis, Mi.—Contract for build-

ing concrete and macadam road from city

limits of East St. Louis to St, Clair coun-
tv line awarded to H, H. Hall Constr, Co,,
East St. Louis, at $16,900 per mile.

Illinois.—Following lowest bids opened
June 9 by State Highway Comn., Spring-
field (Wm. W. Marr, Engr.), for State
aid road work:
Union County, macadam, Sect, A, 2200

ft.: Meyer & Thomas Co., E, St, Louis,
$3,050,
Bond County, brick, Sect, B, 600 ft,:

Renkel Constr, Co.. Maplewood, Mo.,
$1,250.
Livingston County, brick. Sect. B. 2800

ft.: John B. Bretz, Springfield, $5,340,
Kane County, concrete, Sect. C, 2700

ft,: Thos, Cutler & Co,, Gary, Ind,, $3,980,

Milwaukee, Wis,—Contract awarded
by County Comrs, June 7 for 28,230 sq.
yds. concrete paving to Jensen-Jensen
Co., Chamber of Commerce Bldg., Chi-
cago, 111., as follows: 12,200 cu. yds.
excav., 45 cts,; 28.230 sq, yds, concrete
paving (armored joints), 57 cts,: 145 cu.
yds. concrete culverts. $9; total $22,886.
(County to furnish cement.) H L, Knell-
ing, County Highway Comr.
Contract for about 31,627 sq. vds.

asphalt pavements awarded by Dept.
Public Wks. June 10. as follows: 24th
and Home Avcs. and Pearl St. to White
Constr. Co., Milwaukee, Bi Mount Boule,,
Washmgton Boule, north, 27th St,, 12th
Sts, to Badger Constr, Co,, Railway Ex-
change Bldg,, Island Ave,, 27th St, to F.
P. Coughlln.

Des Moines, la.—Contracts for paving
awarded by city as follows: Polk Boule.
with bltulithic, at $1,99; 2Dth St, with
brick, Wagner Co,, $1,85, and Laurel St,
with asphalt, to Des Moines Asphalt Co
Des Moines, at $1,64 per sq, yd,

»»]^'''"'""'"' '3.—Contract for paving 93,-
000 sq yd. with bltulithic in Grinnell
awarded to Wm. Horrabln, Iowa City at
$1.93 per sq. yd.

Duluth, IVllnn.—Following are lowest
bids opened by Bd. Pub. Wks, for pavingCommonwealth Ave,; with brick, Rogers& McLean, $38,728; E W Coons Cn
$39,335: with bltulithic ' D H aSugh &
Co,, $37,308 and E. W, Coons Co,, $38,19L

Mankato, Minn.—Lowest bid opened by
SmX ,,

?,""'''1. "" paving submitted byWiden Co., Mankato (a) brick, (b) con-
crete, (c) tramaraok er.-f«oted block
(price given per sq. yd.). South, N. Front
and Main Sis. with (a), $1.27; 2d and
Washington Sts, (b), $1,24; (c) ^2,28, and
South and N, Front Sts, (a) $2,05,

Dallas, Tex.—Contracts for paving
awarded by city as follows: Oak Lawn,
Caddo and Sycamore Sts. to Uvalde Rock
Asphalt Co., at $69,381- with concrete.
Bishop St., to Levy & Levy, at $38,557,

and Bellevue St. to Texas Bltulithic Co.,

Dallas, at $22,607.

McAlester, Okia, — Following bids

opened by City Council for paving: 3d

St McEachin & McBachin, $12,350, and
John W. Rooks, McAlester, $13,593.

Ft. Collins, Colo.—Lowest bid opened
by City Comn, for constructing 3 miles

Fall River Rd. submitted by F, C. Dreher
Constr. Co., Denver, at $16,255.

Castle Rock, Wash.—Contract award-
ed by Town Council for about 9800 sq.

yds. concrete pavt., in Local Improv.
Dist No. 5, to Albers & Son, Chehalis, at

$12,092.

Mt. Vernon, Wash,—Contract awarded
by County Comrs, tor improving 2>^ miles
Montborn - McMurray Road to Quigg
Constr Co,, Seattle, at $11,285, Next 3

lowest bids: M, E, Norris, Burlington,
$12,233; J, Bartl & Son, Montborn, $13,376;

H, L, Goerig, Seattle, $13,947, A, L.

Strong, Co. Engr.

Port Townsend, Wash.—Contract for

constructing 3 miles ot Jefferson -Clallam
Rd. awarded by County Comrs., June 2,

to Ferch & Gass, White Bldg,, Seattle,

at $10,000,

Seattle, Wash.—Contract awarded by
County Comrs. (Byron Phelps, Clk.) tor

constructing D. C. Mitchell Road to Shep-
pard & Cresman, Hinckley Bldg., Seattle,

at $15,262. Other bids: Horrocks Constr.

Co Seattle, $16,440; M. P. Zindorf, Seat-

tle $16,724; West Coast Constr. Co., Seat-

tle' $16,920. Arthur P. Denton, Co. Engr.
Following are 3 lowest bids opened by

Bd Pub. Wks., June 4, tor paving 10th

Ave.: F, McLellan, Globe Blk., Seattle,

$204,687- T. Ryan, Lowman Bldg,, $207,-

127: and Jahn Contr, Co,, Pioneer Bldg.,

*208.434.
. ^ . ^ ^^Contracts for pavmg awarded by Bd,

Pub Wks, as follows: 10th Ave., with
brick, about 55,000 sq. yd., to F, Mc-
Lellan, Globe Bldg., at $204,687, and 8th

Ave W. with Wilkenson sandstone, to

Jahn Contr. Co., Pioneer Blk., at $29,530.

Spokane, Wash.—Contract awarded by
Co, Comrs, for paving Rockford and Wav-
erlv highways to Ambrose-Burdsall Co,,

Portland, Ore,, at following bid: ll-i.-iSB

cu yd, common excav.. 21 ots. ;
16.00U cu.

vd rock excav., 90 cts.; 160,000 sta. yd.

overhaul, lYi cts; 3700 lin. ft culvert pipe

8, 12, 18 and 24-in., 75 cts., 85 cts., $1.20,

and $1,55; 520 cu, yd, C9ncrete plain, $12;

280 cu, yd, concrete, reinforced, 15:1"°;,-

100 sq, yd, pavt,, 95 ots,; total, $165,500.

C. A. McClung, Deputy Co Engr.

Washington.—Following 4 lowest bids

opened June 1 by State Highway Comn.

at Olympia tor work on Pacific Highwaj
from Toledo South: Andrew & Harrer,

Portland, Ore,., $19,585 /awarded con-

tract): Sloane Bros.. Seattle, $19, (96 M.

P, Zindorf, Alaska Bldg., Seattle, Wash ,

$20,110; Cochran, Nutting & Co., St.

^"Unit prices of Andrew & Harrer, suc-

cessful bidders:
,. , „.

38,160 cu. yds. excav., inc. haul of

400 ft
Ju.iD

22,800 cu. yds. overhaul on above
material, per ea, 100 ft 0-0^

21.1 acres clearing iJnnn
28.2 acres grubbing ,,.,.... -l'"-^"

25,0 cu. yds. riprap hand placed, ,,
,

4.uu

9,0 cu, vds. concrete, 1st Class 16. &»

54 cu, yds. concrete. 2d Class .. 15.50

1,280 lbs. steel reinforcing bars m
place 0.05

9.0 M ft. timber and plank, inci,

spikes and bolts -. • •
'=8-""

594 lin, ft. plain concrete pipe in

place, 12-in. diam .- !•<">

246 lin. ft. plain concrete pipe in

place, 18-in. diam ,• •
'"'

68 lin, ft, plain concrete pipe in

place, 24-in. diam • •• *''>

84 lin, ft, plain concrete pipe in

place, 36-in, diam,: 5.50

Sausallto, Gal.—Following 3 lowest bids

opened June 7 by Town Trus. (Leonard
L. Hohl, Town Engr,) for paving— (a)

bituminous brick, (b) vitr hrick: Clarke

& Henery, Stockton, (a) $20,489, (b) $20 -

985 (awarded contract on vitr, brick);

Eaton & Smith, San Francisco, (a) $21,-

168 (b) S22,705; Munson & Sons, Stock-
ton', (a) $21,504, (b) $22,371.

Anaconda, Mont.—Contract for pav- Ollbway, Ont.—Contract for pavirig
Ing with asphaltic concrete on rock base 3V, miles on Main St. with concrete
Park Ave. and Main St. awarded bv City awarded to John DeWhirst, Woodslee,
Council to Clifton & Applegate at $27,609. at about $120,000,

o,
*Wa8hlngton.—Following are unit prices of 4 lowest bids opened May 24 by

fetate Highway Comrs, at Olympla (Wm R Roy Chmn.) for paving Sunset Highway
from Rocklyn to Creslon: (a) Molir Constr, Co,, Waterville, $41,479 (awarded con-

^'.S'^y,' ''') General Co.istr, Co,, Spokane, $48,214; (c) Sloane Bros,, Seattle, $14,299;
(d) Ciarkson Chlndahl Co,, Spokane, $48,636
„«..» '(a) (1>> <<=> <<*)
92,630 cu. yds. common excav., inc. haul of 400 ft $0.19 $0.23 $0.22 $0.19
2o.«00 cu. yds. solid rock excav., inc. haul of 400 ft 0.85 0.96 O.SO 1.10

.iO acres clearing
. . 8.00 35.00 40.00 30.00

H cu. yds. riprap, hand placed. ...!!' !!'.!! !
'.'.....'.. 1.00 1.75

V'i cu. yds. rubble ma.sonry 6.00 4.00

J^'y; 'il'
y<l8- concrete, 1st Class 10.00 12.00

',';:« """^' reinforcing bars in place 0.04 0.06

J,.
" " '''"'" concrete pipe In place, 12 In 0,80 0,85

604 lln. ft. plain concrete pipe In place, 18 in 1,05 1,32

2,00 2,00
8,00 7,00
5,00 13,00
O.Ofi 0,05
1,20 1,0)
2,25 1,60
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STREET CLEANING AND
GARBAGE DISPOSAL

PROPOSED WORK.
Marshalltown, la.—City considers buy-

ing street cleaning machine. W. H.
Steiner, City Engr.

Houston, Tex.—City will probably in-

stall 3 small incinerators for burning
garbage. E. E. Sands, City Engr.

BIDS DESIRED.

Roanoke, Va.—Until June 29 by P. H.
Tucker, City Clk., for motor street-sweep-
ing machines. F. L. Gibboney, City Engr.

PRICES AND LETTINGS.
iflndicatea award of contract.

ytSheboygan, Wis.—Contract awarded
by city to C. E. Hunter Co.. Springfield,

111., to construct garbage disposal plant,

at $8,785.

HYDRAULIC CONSTRUC-
TION AND RIVER
IMPROVEMENTS

PROPOSED WORK.
Wharf—Boston, Mass.—Directors of

Port of Boston (F. M. Hodgdon, Ch.
Engr.) granted following permits: To
Darrow-Mann Co. to build pile and solid

wharf and coal dock on Mystic River;
and to W. M. W. Spring and Terminal
Wharf & Railroad Storagehouse Co. (H.
H. Wiggin, Treas.) for a large coal wharf
in Mystic River.

Wharf—Augusta, Ga.—Contract will

soon be let for construction of new mu-
nicipal wharf and a concrete warehouse
to cost $50,000. Address Nisbet Wing-
field, Ch. Engr., River and Canal Comn.

Power Plant—Birmingham, Ala.—Bd.
of Comrs. directed City Engineer to re-

port cost of water power plant on War-
rior River Lock 17, for generation, trans-
mission and distribution of light and
power in city. Julian Kendrick, City
Engr.

Wharf Site Bonds—Pascagoula, Miss.

—

$17,000 wharf site bonds to be sold July 6

by L. D. Herrick, City Clk.

Drainage—WIckliffe, Ky.—Surveys and
plans reported completed, and work will
soon .commence on drainage of Little
Humphries Creek land in Ballard County;
cost about $35,000.

Power Plant—Fremont, O.—Receivers of
Sandusky River Power Co. filed applica-
tion with Pub. Utilities Comn. to issue
bonds preparatory to reorganizing com-
pany and adding $500,000 auxiliary steam
power house to water power electric plant
now in operation.

Wharf—New Albany, Ind.— S. T. Mann,
City Engr.. reported to have completed
plans for wharf at Pearl and State Sts.

Piers, Etc.—Evanston, III.—Citizens re-
ported to have voted $50,000 bonds to im-
prove shore line from Northwestern Uni-
versity ground south to southern limits
of city, including erection of piers and
Improving beach.

Ditch—Watervllle, Minn.—County Comrs.
reported to have authorized issue of
$10,000 bonds for constructing county
ditch No. 40.

Huron, S. D.—Reported Huron & North-
western Railroad Co. will this year build
north from Huron to Hankinson.

Irrigation

—

Billings, Mont.—Billings Land
& Irrigation Co. reported to have com-
pleted plans for converting Holiings Lake,
3 miles north of city, into a reservoir for
a reserve supply of water for irrigation
purposes.

Power Plant—Kansas City, Mo.—Big
NIangua Hydro Electric Co., Kansas City,
to build hydro-electric plant on Big
NIangua River; estimated cost, $2,500,000.
Construction includes reinforced concrete
dam 1500 ft. long and 160 ft, high to de-
velop 30,000 hp. to be delivered over a
transmission line 120 miles long.

Harbor—Houston, Tex.— See "Sewerage
and Sewage Disposal."

Power Development— Los Angeles, Cal.

—

City authorized to issue $6,500,000 bonds
voted about a year ago to develop and
distribute electric power from Los Ange-
les aqueduct, by recent decision of
Supreme Court.

Pier Work, Etc.—San Francisco, Cal.

—

Local press reports state contract about
to be let by Harbor (Jornrs. for construct-
ing side aprons for slips Nos. fi, 7 and 8;
also extension of Pier 20.

Power Plant— Price, Utah.—J. H. Man-
«on. of Price, writes with regard to pro-
posed plant on Price River, that bids for
construction will probably be received In

October. It is proposed to use water the
year around taking care of any flexibility
in water with high speed steam turbines.
Plant will be located in one of the coa}
districts of West.

BIDS DESIRED.
State Canal Sub-blds~Mechanlcsvllle,

N. Y.—Sub-bids desired by Jas. Stewart &
Co., Inc., 30 Church St., New York, for
constructing approach wall to Lock No. 3.

Mechanicsville, Barge Canal Contract No.
72A, advertised in Engineering Record.

Dredging—New York, N. Y.—Until June
25 by R. A. C. Smith, Comr. Docks &
Ferries, for dredging for Riverside Park
Improvement, from W. 87th to W. 93d
Sts., North River, Manhattan.

Dredging—New York, N. Y.—Until July
15 by U. S. Engineer's Office, Room 802,

Army Bldg., 39 Whitehall St., for dredg-
ing Hackensack River, N. J., and channel
south of Shooters Island, N. Y. and N. J.,

advertised in Engineering Record.

Riprap—Philadelphia, Pa.—Until July 8

by U. S. Engineer Office to furnish and
place riprap in Delaware River at Arti-
ficial Island, advertised in Engineering
Record.

Dredging — Philadelphia, Pa. — T'ntil

July 12 by John Meigs. Dir. Dept.
Wharves, Docks and Ferries. 555 Bourse
Bidg., for dredging at Moyamensing
Piers, Delaware River, at foot of McKean
St.

Air Compressor Plant—Pittsburgh, Pa.

—

Until June 30 by U. S. Engineer, Pitts-
burgh, to furnish and install water power
driven air compressor plant at Dam No.
10, Ohio River, advertised in Engineering
Record.

Drainage—Salisbury, N. C.—Until June
21 by Drainage Comrs. (G. A. Brown,
Chmn., Box 564), for removing 331,591
yd. material and other work necessary
to drain Withrow's Creek. Estimated
cost, $21,553.

Steel Gates—Wilmington, N. C.—Until
July 21 by U. S. Engineer's Office, Wil-
mington, for steel lock gates, advertised
ir. Engineering Record.

Timber Wharf—Charleston, S. C—Until
July 15 by Lighthouse Inspector to con-
struct creosoted timber wharf at site of
new lighthouse depot on Ashley River,
Charleston.

Levee Work—New Orleans, La.—Until
June 22 by Levee Comrs., Orleans Levee
Dist., Suite 201 New Orleans Court Bldg.
(C. J. Donner. Secy.) for following levee
work on Mississippi River:
Southern Pacific R. R. Terminal to U.

S. Naval Station, 5th Dist., right bank
of river, new levee, 692 ft., approximately
11.720 cu. yd. earth.
Aurora Levee, 5th Dist., right bank of

river, 5600 ft., 10,000 cu. yd. earthwork,
.seOO lin. ft. sheet piling, about 336 M ft.;

30,000 sq. yd. reinforced concrete revet-
ment or facing.
Upper Stanton, 5th Dist., right bank of

river, river side enlargement, length 1913
lin. ft., 22,000 cu. yd. earth.

Filling in borrow pits. U. S. Govern-
ment Depot to Lower End of Audubon
Park, 6th Dist., left bank of river, length
about 6036 lin. ft., 86,000 cu. yd. earth.

Retaining Wall—Cincinnati, O.—Until
July 2 by Co. Comrs. (Albert Reinhardt,
Clk.) to construct retaining wall in Love-
land Village, Little Miami River Bridge,
in Symmes Township, Specification 788.

Spillway on Dam—MIddletown, O.—
Until July 2 by John I. Miller, State
Supt. Pub. Wks.. Columbus, to build levee
embankment, concrete culvert and repair
concrete spillway, all on Umbenhauer
farm at State Dam, north of Middletown.

Drainage District Work—Chicago, III.

—

Until June 24 by John McGillen, Clk. San-
itary Dist., Chicago, Room 700, 910 S.

Michigan Ave., for excavating side slopes
and constructing pile and timber protec-
tion on North Shore Channel of Sanitary
Dist. in Evanston and Wllmette, approxi-
mately 150.000 cu. yds. excav., 9500 lin. ft.

piles, 40 M ft. timber; also separate bids
for excavating north bank of part of
main channel of Sanitary Dist. In city of
Chicago and Stickley and Lyons Town-
ships, approximately 176,000 cu. yds.
excav.

Ditch Work— Morris, Minn.-Until June
29 by C. R. Wollthan, Co. Aud., to dig and
construct county Ditch No. 16, about 1073
yardage, and 35,307 ft. 6 to 24-in. tile.

Dredging and Dam-^Beaumont, Tex.

—

Reported desired until June 28 by Beau-
mont Navigation Dist., for 120 ft. timber
dam across Salt Bayou and 6000 ft. canal,
requiring 22.000 cu. yds. dredging. Jas.
F. Weed, Engr., Beaumont.

Ditches—Eagle Lake. Tex.—Reported
desired until June 22, by F. C. Koons,
Secy. Colo. County Drainage Dist. No. 1,

for 16 miles drainage ditches with
bridges and concrete culverts.

Irrigation Work—Grand Junction, Colo.—Until July 12 by U. S, Reclamation
Service, Dept. Interior, Washington, D. C.
to furnish chain shafts and chains for
rolling crest of Grand River Diversion
Dam, Grand Valley Project. Colo., adver-
tised in Engineering Record.

Wharves—Portland, Ore.—Until July 12
by U. S. Engineer, 802 Couch Bldg., Port-
land, for enlarging and repairing receiv-
ing wharves and tramways and extending
north and south Jetties at mouth of Suls-
law River, Ore., advertised in Engineering
Record.

Irrigation Work—Goshen, Utah.—Until
July 15 by U. S. Reclamation Service,
Provo, about 50,000 cu. yds. canal excav.,
8000 cu. yds. rolled embankment, 3000 cu.
yds. excav. for structures, 950 cu. yds. re-
inforced concrete and 525,000 sq. ft. canal
lining. Work near Goshen, on Tintlc
Branch, Denver & Rio Grande R.R.

Dredging and Ditching—Chatham, Ont.
—Until June 26 by W. H. Wickens. Reeve
Chatham Township, Scane Blk., to dredge
and ditch Big Creek drain in Township of
Chatham and Dover. Geo. A. McCubbin,
Engr., Chatham.

Shed on Pier—Panama.—Until July 12
by MaJ. F. C. Boggs, Corps Engrs., U. S.
A., General Purchasing Office, Panama
Canal, Washington, D. C, for structural
steel and accessories for shed on Pier No.
7, Circular 937.

Dredging—Pearl Harbor, Hawaii.—Until
.Tuly 31, by Bureau Yards and Docks,
Navy Dept.. Washington, D. C. for dredg-
ing about 72,000 cu. yds. at Naval Station,
Pearl Harbor, Hawaii.

Dredger— Adelaide, Australia — Until
Aug. 24 by South Australian Harbor Bd.,
Adelaide, a steel self propelling barge
loading bucket dredger.

PRICES AND LETTINGS.
iflndicates award of contract.

^Dredging—Portland, Me. — Contract
awarded by MaJ. F. A. Pope. Corps
Engrs., U. S. A., for dredging Portland
Harbor, to Coastwise Dredging Co., Nor-
folk, Va., 7.74 cts.: total cost, $28,532
(bids opened May 25).

ItDam—Turners Falls, Mass.—Contract
reported awarded to Fredk. Ley & Co.,

Springfield, for completing dam of

Turners Falls Power & Electric Co. Will
have 6 flood gates, 7x8 ft., operated from
a tunnel in dam.

Brooklyn, N. Y.—Contract awarded by
R. A. C. Smith. Comr. Docks, for building
pier foot of 29th St., Brooklyn Boro.
(bids opened June 11). to Henry Steers.
Inc., 17 Battery PI., New York, at $116,-

148. Next 3 lowest bids: Stillman Dele-
hanty Ferris Co., $122,984; Riverside
Contr. Co., $125,648; Snare & Triest Co.,

$127,270.

-Sea Wall Repair—Sandy Hook, N. J.

—

Contract awarded by Col. PYed V. Abbot.
Corps Engrs., U. S. A.. New York, to
Conger-Duncan Constr. Co., Inc., 17 Bat-
tery PI., New York, to furnish and place
riprap stone for repair and enlargement
of sea wall south of U. S. lands at Sandy
Hook, at $1.58 per ton.

A-Levee Work—Vicksburg, Miss.—Con-
tract for 660.000 cu. yds. levee enlarge-
ment of Lake Beulah levee (bids opened
June 5) awarded by Third Mississippi
River Dist. to Walter H. Dennison. 62 S.

Front St.. Memphis. Tenn., at 14.37 cts.

per cu. yd.; total $94,842. Next 3 lowest
bids—(a) per cu. yd., (b) total: Gibson,
Hamilton & Co.. De Soto Hotel. New
Orleans. La., (a) 14% cts., (b) $96,800;
W. T. & E. M. Lowrance & Co.. Mem-
phis, Tenn., (a) 15.95 cts.. (b) $105,207;
Roach, Stansell, Lowrance Bros. Co.,
Memphis, Tenn.. (a) 16.4 cts., (b) $108,240.

Timber Cribs, Etc.—Harbor Beach,
Mich.—Contract to construct 2 timber
cribs and replace with concrete, timber
superstructure breakwater at Harbor
Beach, awarded to Burk. Smith & Nelson,
Muskegon, at $64,787 (bids opened May
20). Unit prices in Engineering Record
of May 20.

+ Dltch—Elbow Lake, Minn.—Contract
for constructing Consolidated Judicial
Ditch No. 2 awarded to John C. Haggart
at $13,950 (bids opened June 11). C. M.
Wilson, Co. Aud.

Ditch—Long Prairie, Minn.—Contract
reported awarded Wm. Tabery, Bertha,
for constructing Ditch 25. mostly In
Germania Township; about 23 miles long,
inc. laterals.

Ditch—Aberdeen, S. D.—Contract
awarded by City Comrs. to H. C. Hansen,
of Stratford, to build ditch along Mocca-
sin Creek at 14 cts. per cu. yd.

Dikes— Kansas City, Mo.—Following are
bids opened bv Lieut.-Col. Herbert Dea-
kyne, Cors Engrs., U. S. A., May 24 for
dike Improvement:
Timber dike, 3 row, 5500 ft. on Mis-

souri River, near Waverly, awarded to
Kansas City Bridge Co., Kansas City, at,

$13.70 per lin. ft. Other bids: Marshall
Rust. Pilot Grove, $13.85: Llest & Gifford,
Kansas Citv, $14.35; J. W. McMurry
Contr. Co., Kansas City, $14.50.
Dike and revetment on Missouri River,

near Waverly, awarded to Marshall Rust,
Pilot Grove, as follows: 1000 ft. standard
3-row dike, $13.85 per ft.; 5000 ft. stand-
ard revetment, $8.55. Other bids— (a)
dike, (b) revetment: Kansas City Bridge
Co.. (a) $13.9.5. (b) $9.40; Norton Bros. &
Kennedy, Kansas City, (a) $14.60, ib)
$11.23; De Witt & Shobe, Glasgow, (a)
$14.48, (b) $1L48.

Irrigation Work — Saco, Mont.—Con-
tract awarded by U. S. Reclamation
Service, Malta, for about 95,000 cu. yds.

of canal excav., located about 10 miles
from Saco, to Jas. O'Connor, of Dodson,
at $15,615 (bids opened .May 12),

Ferry Landing—Seattle, Wash.-Con-
tract to reconstruct West Seattle Ferry
Landing awarded by Port of Seattle
Comn. to J. A. McEachern Co.. Seattle,

at $7,424. (C. E. Remsberg, Secy.)

Stone for Jetty—Portland, Ore.—Bids
opened June 7 by Lieut.-Col. C. H. Mc-
Kinstry, Corps Engrs., U. S. A., Port-
land, to furnish and deliver stone for

jetty construction, mouth of Columbia
River, Oregon and Washington, and the
bid of Columbia Contract Co., Portland,
has been recommended for award at
$300,000, based on delivery of 300,000 tons.

Irrigation Work—Payson City, Utah.—
Contract awarded by U. S. Reclamation
Service, Provo, for construction involving
about 30,000 cu. yds. canal excavation
and 3400 cu. yds. reinforced concrete, to

Morrison-Knudson Co., Boise, Idaho, at
$38,950 (bids opened May 19).

Valves — Roosevelt, Ariz.—Contract
awarded to Rosedale Fdry. & Machine
Co., Pittsburgh, Pa., for 2 needle valve
outlets for Roosevelt reservoir. Salt River
project, at $6,240, f. o. b. cars, con-
tractor's plant.

Dam — Marysvllle, N. B.—Contract
awarded to Ambursen Hydraulic Constr.
Co., of Canada, Ltd., New Blrks Bldg.,
Montreal, Que., for constructing 2 storage
dams on Nashwaak River, near Marys-
vllle, for Edw. Partington Pulp & Paper
Co., Ltd., of St. John.

ELECTRIC RAILWAYS

PROPOSED WORK.
Pottsvllie, Pa.—Eastern Pennsylvania

R. R. Co. to build 2 miles track between
Pottsvllie and St. Claire.

Beckley, W. Va.—Plans being consid-
ered for constructing electric railway
from Fayette Station on Chesapeake &
Ohio R.R. to Beckley, distance 35 miles.
H. G. Scott, Charleston, is interested.

Cincinnati, O.—Plans being prepared
for constructing extension to Cincinnati
Traction Co.'s line to Bond Hill.

Columbus, O.—East Linden Electric Ry.
Co. received franchise to construct 2 lines
through northern section of Columbus.

Superior, Wis.—Plans being considel-ed
to build electric railway from Superior
to Bayfield. L. E. Davis, Bayfield, said
to be interested.

Wichita, Kan.—Plans being made by
Arkansas Valley Interurban Ry. Co. to
build extension to Salina and one to
Winfield.

Houston, Tex. — Arrangements being
made by Houston, Richmond & Western
Traction Co. to build line from Houston
to Richmond. E. Kennedy, Houston, is

interested.

San Bernardino, Cal.—Plans being con-
sidered by Pacific Electric Ry. to extend
line from San Bernardino to East High-
land and Del Rosa.

Salt Lake City, Utah—Plans being con-
sidered by Salt Lake & Utah R. R. Co. to
build extension of lines from 14th South
St., Salt Lake City, through Hunter,
Granger, Pleasant Green and other points,
about 10 miles.

PRICES AND LETTINGS
-^Indicates award of contract.

Brooklyn, N. Y.—Lowest bids opened
June 15 by Public Service Comn., 1st

Dist., 154 Nassau St.. New York, for con-
structing Sect. 1 of Route No. 29, part of
Eastern Parkway Rapid Transit R. R.
(Nostrand Ave. branch), Boro. B'rooklyn,
submitted by Newman & Carey, 215 Mon-
tague St., Brooklyn, at approximately
$2,075,000.

Radford, Va.—Contract for construct-
ing Radford-Willls Southern Ry. from
Radford to Willis awarded to Williams
I3ros. Const.r. Co., Roanoke.

RAILROADS

PROPOSED WORK.
Barberton, O.—City asked Common

Pleas Court for permission to eliminate
grade crossings at Tuscarawas and Rob-
inson Aves. and Hudson St. across B. &
O.. Pennsylvania and Belt Line Rail-
roads.

Gila Bend, Ark.—Tucson, Cornelia &
Glla Bend Railroad Co. reported to have
petitioned State Corporation Comn. for
permission to Issue $675,000 bonds and a
like amount of capital stock to cover cost
of constructing company's line from Gila
Bend to AJo. Proposed road will cost
$30,000 per Mile.
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Portland, Or*.—Reported that xrade
croaatBCS are to be dimlnated alona line
of OracoB. Waahlnstoo R.R. * Navtsa-
tiOD Co. between head of SuOlTan's Gulch
and dtr Umita. J. R Holman, Ch. Extgr..
Pertlaiid.

^^

PRICES AND LETTINQS.
*fadieaMt amrd o/ contract.

. N. Y.—FoOowlns reported to be
. btda opened June S. by Grade
Comn., for elimination of grade

^» at Bailey Ave. to be of concrete
eOBMrveUon: Lathrop-Shea * Kenwood
2"tJ5? ElUcott So.. Buffalo. »18l.2«7: Joa.
F. StabeU Oontr. Co.. flM.SS!; John John-
S" ftS?*'-*^- «»5».««>; Eastern Concrete
Steel Co.. llO.Sai.

*S«ult Ste. Marie. Mich.—Contract
awarded by Lake Huron A Northern On-
tario R. R. Co. to NaUonal Bng. Co..
MarshaU Bide. Clereland, O.. to con-
struct new line M* miles In lensth from
Sault Ste. Marie to the Grand Trunk
Paciflc line half way between Cochrane
and Hearst. Cost about $34,000,000.

PUBLIC BUILDINGS AND
SCHOOLS

PROPOSED WORK.
n, Mass.—^Additional gltts to Uas--——^~tta Inst, of Technolonr Include

••••.••• for initial fund for dormitories;
alBo t2IS.MW for building for Minlns De-
partment.

^rt^aport. Conn—Sub-Committee of
B&. EAic. in taTor of erecting addition to
Bridcaport Normal School on Clinton Ave.

Conn.—Plans being prepared
dormitory at Loomia Inst.

Buffalo. N. v.—School Com. of Bd. Al-
oarmen has voted In favor of a 16-room
addition to Lincoln School 44, on Bway.
and Person St.

Bayonnc, N. J.—No bids opened June4by County Parental Home Trus.. Jersey
aty. for erecting county parental school
Bare; lack of quorum. New date to be
set.

Newark. N. J.—Reported Bd. Educ.
plans improvements costing $94<,000.

Philadelphia. Pa.—PUns soon to be
ask«^

'°r Ckraon College for Orphan
ante to be er«^«I near Chestnut Hill.

tSs?'5'„?'" b»aueathed by the late
Koot. N. Carson for building and endow-
meDt. John OribbeU 151J Race St..Chmn. Bd. Trus.

Philadelphia. Pa.—Plans being prejiared
by Horace Cook. Supt. BIdgs., for Sa-
room school for East Germantown DIst.,

SLJi^ -Vli »adUm» Kiln Pike; cost
tWMOI. Address Bd. Educ

PMIadalplila: P»-—Bd. PubUc Recrea-
tion having plana prepared for 1 and 2-
gonf racrsatloa baUding to be erected at
lleMahoB and Price Sts. 'Germantown;

MIddlsbury. Vt.—A 5-story marble and
K?Ji'.'*. •"•" * dormitory to be erected at
Mlddlebury CoUece: co«t I1&0.000.

Mount Airy, N. C—ClUxens voted |2«,-fM school improvement bonds.

Onwavllla. •. C—School Bd. selected J.

|L ffi'22^u.2[•^J'"f • " PT'Vn plana
for 9tf,000 hlgk school.

Sumter, S. C—Bonds for tSO.OOO for
SOMMI Improveraenu to be sMd July 10
jv D. U. Biandlng. Secy. School Bd.

Atlanta. Ot.—Bd. Educ. to make im-
provements to schools costing tSS.OOO.

Macon, Ga.—County Bd. Educ appro-
priated tloo.OOO school improvement
bonds. Including erection and malntenanca
of Vineville School and enlargement of
South and Bast Ifacon Schools.

Marianna, Fla.—House of Rcpresenta-
tlrea, TanahasBee, passed bill appropriat-
ing MO.OOO for buildings at Marianna Re-
form ScbooL

Pansaeola. Fla.—Citizens votad t20,0)0
bonds June 7 to erect building at watar
works: also IIO.OOO for a brick truck
house.

Winter Haven, Fla.—School bonds for
tZS.OOO sold.

Nashville, Tenn.—City Bd. Educ has
selected architects to prepare plans for
the following schools: Hart te Gardner,
Stahlman Bldg.. for demons ScbooLoost
{4S.0O0; Marr A Holnoan. Stahloian Bldg.,
railott School. $45,000: Edw. B. Daogh-
erty. West Nashville School, 127,000; Chaa.
Fergnaon, Arcade, Pearl Negro High
School. |4S,000.

Henderson, Ky.—City Council has ap-
propriated (25.000 for a hospital. H. C.
Mason, Chmn. Bldg. Com.

Canton, O.—Bonds for IM7,M0 achool
improvements sold.

Chariestown, O.—Bonds for 125,000 for
school improvements will be sold July 1
by R. A. Sanford, Clk. Chariestown Town-

ahlp Rural School Diet., R. F. D. No. 1,

Ravenna.

Dayton, O.—Plans to be prepared by
Pretzinger A Musselman, Dayton, for
new tlaO.OOO schooL
Malvern, O.—Bonds for $35,000 for school

Improvements will be sold June 25 by Vil-
lage Councvil. L, D. S. Klotz, Mayor.

Marysvllle, O.—Bonds for $S5,000 school
Improvements sold by Bd. Educ. Union
Township.

New Paris. O.—Clerk Bd. Educ. writes
contract will be let in 4 or 6 weeks for
2-story brick school 115 x 65 ft.; cost,
$50,000. Frank L. Packard, Archt., Co-
lumbus.

RIchwood, O.—Citizens voted $39,000
bonds for new school building.

Springfield, O.—Mad River School bonds
for $33,000 sold.

Woodfleld, O.—Bonds for $50,000 for
high school sold.

Columbus, Ind.—Plans being prepared
by A. D. Bohlan & Son. Indianapolis, for
3-8tory concrete and steel hospital for
Bartholomew County; cost $75,000, with
$12,000 additional for equipment.

Evansvllle, Ind.—School bonds for
$150,000 sold.

Marquette, M Ich.—Citizens voted $140,-
000 school bonds.

Peoria, III.—Citizens June 7 voted $100,-
OOO bonds to erect county jail.

Forest City, la.—Citizens voted $80,000
school bonds.

Ireton, la.—Citizens voted $30,000 school
bonds.

Mason City, la.—Citizens voted $300,-
000 high school bonds.

Monroe. la.—Citizens voted $36,000
school bonds.

Redwood Falls, Minn.—All bids recent-
ly submitted (or high school have been
rejected. Address School Bd.

St. Cloud, Minn.—Plans selected by Bd.
Educ. for $150,000 high school.

Hays, Kan.—Plans being prepared by
C. A. Smith, Salina, for $100,000 hospital.

La Crosse, Kan.—Citizens voted $30,000
high school bonds.

Mandan, N. D.—Plans of J. Baecher, of
St. Paul, Minn., accepted for 2-story ad-
dition to court house and Jail: cost $25,-
000. Contract soon to be let by Co. Comrs.

Anaconda, Mont.—School Bd. intends
erecting annex to high school: cost $100,-
000; also 8-room addition to Emerson
School; cost $50,000.

Helena, Mont.—Reported bonds for
$100,000 will be sold June 21 by State Bd.
of Examiners to improve State Hospital
for Insane and State Tuberculosis Sani-
tarium.

Temple, Tex.—Citizens voted $30,000
bonds for Fire Department buildings.

Belllngham, Wash. — Citizens voted
$95,000 Bonds for addition to North Side
high school.

Monmouth, Ore.—Plans being prepared
by John V. Bennes, Chamber of Com-
merce Bldg., Portland, for $50,000 State
normal school. R. G. Starkweather, Mil-
waukle. Ore., member of committee In
charge.

Seaside, Ore.-Union High School cost-
ing $37,000 contemplated. Address School
Board

Tillamook, Ore.—Citizens voted $30,000
city hall bonds.

Duncan, Ariz.—B. R. Lanneau, Clk.
School Bd.. writes contract about to be
let for proposed high school, to be 2
stories, 68 x 116 ft., and cost $27,000. Ar-
chitects, Lesher & KIbbly, of Phoenix.

Florence, Ariz. — High school bonds
amounting to $75,000 sold.

Phoenix, Ariz,—Bd. Control soon to let
o>ntract for erecting female ward at
State Asylum for Insane: also contract
for steel tank and tower at the Inst.

BIOS DESIRED.
Maine.—Until June 29 by Layson Smith,

B«cy. Bd. Normal School Trus., Augusta,
rare of the Architects, for following:
Brick kitchen wing at Machlaa. Glbbs &
Pulslfer. Archts., Cewlston. Dormitory forMadawaska Training School at Ft. Kent.
Astle ft Page, ArchU., Caribou, Me.

Southbrldge, Mass.—Reported desired
until June fa by Sthool Com. (F. E. Cor-
bln, S<K;y.) for erettlntf high school. Pea-bcdy & Hteams, Archts., 53 State St.
Boston. '

New Haven, Conn.—Reported desired
unUI June 26 by Scopes & Feustmann,
ArchU., 37 E. 28th St., New York, for
erecting for Tuberculosis Sanitarium 3-
story administration building, east and
west wards, nurseu' hom<;, and east and
west dormitories, all 2-story, and 1-story
power house.

Ft Terry N. Y^—Until June 23, by
Consulting Q. M., Ft. H. G. Wright for
plumbing and hot water heating Installa-
tion in hospital annex. Ft. Terry adver.
tiaed in Engineering Record. ' •^'* "

Lockport, N. Y.—Reported desired until

June 27 by Co. Comrs. for erecting addi-
tion to jail and county clerk's office; cost,

$90,000. C. R. Phelps, Archt., Gluck Bldg.,

Niagara Falls.

Orchard, N. Y.—Reported desired by
Robt. North, Archt. Prudential Bldg.,

Buffalo, for erecting 3-8tory and base-
ment, 16-room brick and steel school. M.
Strebel, Pres. Bd. Educ.

MIddletown, N, Y.—Until June 29 by State
Hospital Comn., Capitol, Albany (E. S. El-
wood, Secy.) for alterations and additions
to power house at Middletown State
Homeopathic Hospital, advertised In En-
gineering Record. Lewis F. Pllcher, State
Archt., Albany.

Syracuse, N. Y.—Until June 30 new
bids for erecting the vocational school.
Address Bd. Comrs., Vocational High
School.

Oradell, N. J.—Until June 21 by Hos-
pital Bldg. Com., Co. Bd. Chosen Free-
holders, Hackensack (Chas. N. Cumber-
land, Chmn.), for erecting isolation hos-
pital at Poor Farm, Oradell. John J.

Ferry, Archt.. Englewood.

Bath, Pa.—Until June 28 by Jas. K.
Worman, Secy. School Dist., for erecting
2-story and basement school on Washing-
ton and Cemetery Sts. A. W. Leh, Archt.,
South Bethlehem.

Charlerol, Pa.—Until June 22 by Thos.
M. Faddis, Secy. Bd. Educ, for erecting
addition and making alterations to high
school. And. P. Cooper. Archt., 704 First
Natl. Bank Bldg., Uniontown.

Parkesburg, Pa, — Reported desired
June 23 by Bd. Educ. for erecting 2-story
and basement brick and stone 55 x 63 ft.

school. Clyde Adams, Archt., Philadelr
phla.

Pittsburgh, Pa.—Until June 22 by Hyatt
M. Cribbs, Co. Compt., for rough excava-
tion work entering into the construction
and completion of new City and County
Building for city of Pittsburgh and
County of Allegheny at Grant and Dia-
mond Sts.; estimated cost, $60,000; yard-
age, 26,000 cu. yd. Edw. B. Lee and
Palmer. Hornbostel & Jones, Assoc.
Archts., 345 4th Ave., Pittsburgh.

Stoneboro, Pa.—Until June 24 by Bd.
Educ. (Ralph Hanford, Secy.) for erect-
ing 8-room school. C. F. Owsley, Archt.,
Mahoning Bank Bldg., Toungstown.

Brandywine, Md.—Until July 7 by Bldg.
Com. (W. W. Early, Secy.), for erecting
brick or concrete school. Hunter & Bell,
Archts., Southern Bldg., 15th and H Sts.
N. W., Washington, D. C.

Washington, D. C—Until June 30 by
Chief Clerk, Engineering Dept., District
Bldg., for erecting high school No. 174;
it will be 3 stories, brick with concrete
floors, and cost $400,000. Heating by
Plenum or fan system, steam driven;
plumbing and radial brick stack (separate
contract); also electric light, clocks and
bells and electric exhaust fans in attic.
Snowden Ashford, Archt., District Bldg.

Ft. Myer, Va.—Until June 29 by Quar-
termaster, for repairs to hospital and hos-
pital stewards' quarters at Ft. Myer, ad-
vertised in Engineering Record.

Cedartown, Ga.—Reported desired until
July 1 by School Comrs. for erecting
brick, stone and terra cotta high school.
J. J. Baldwin, Archt., Anderson, S. C.

Colllnston, La.—Until June 22 by Bd.
Directors, Public Schools, Bastrop, for
erecting 2-story brick school here. J.W. Smith, Archt., Monroe.

New Orleans, La.—Until July 21 by Bd.
Comrs. Port New Orleans (Ernest M.
Loeb, Pres.) for constructing reinforced
coiicrete buildings for cotton warehouses
and terminal, advertised in Engineering
Record. Ford, Bacon & Davis, Engrs.,
921 Canal St.

Brookyllle, O.—Until July 2 by G. M.
Grau, Clk. Bd. Educ, for erecting school.
F. J. Hughes & Co., Archts., U. B. Bldg.
Annex, Dayton, .

Cleveland, O.—Until June 23 by Comr
Purchase & Supplies for erecting pavilion
In Rockefeller Park, including masonry
carpeiitry marble heating, plumbing, etc.

Until July 9 by Carl Lorenz, Secy.
Cleveland Public Library Bd. for erecting
Ubrary on E. 79th St. north Superior Ave.

,
wm Robert Powell, Archt., 1106 Hippo-
drome "Bldg.

Fultonham, O.—Until July 8 by Bd.
EMuc. (L. G. Harknesa, Clk.), for erecting
school. C. E. Handshy, Archt., Zanes-
ville.

Hanover, O,—Until July 3 by H. D
i**,?"^,' ^"'- Hanover Township, Rural
School Dist. Hanover, for erecting brick
grade and high school. Separate bids
for heating and plumbing. F. s. Rusk& Cree Sheets, Archts., 145 N. High St
Columbus.

Marion, O.—Reported desired until June
30 by Bd. Educ. for erecting brick and
stone school: separate bids on heating
plumbing, etc. Howard & Merriam'
Archts., 8 E. Broad St., Columbus.
McArthur, O.—Reported desired until

June 26 by High School Com. of Wilkes-
viUe Joint High School Dist. (J. A New-
son, Clk.) for erecting brick high school-
separate bids for heating. Chas, FWright, Archt., New Natl. Bank Bldg.,Columbus. "'"6.,

Swanton, O.—Until July 10 by Bd.
Educ. Swanton Township (Wm. Roop,
C;ik.), for erecting school. Roman Hav-
licek, Archt., 1H9 Nicholas Bldg., To-
ledo".

Bloomlngton, Ind. — Reported desired
until June 21 by Bd. Educ. (W. E. Hottel,
Secy.) for erecting 2-story and basement
tile and stone school.

Indianapolis, Ind. — Reported desired
until July 7 by County Comrs. for erect-
ing administration building at poor farm.
W. T. Patten. Co. Aud.
Reported desired until June 29 by J. E.

Cleland, Business Dir. Bd. Educ, for
erecting addition to grade school No. 12.

Snider & Rotz, Archt., 1004 Merchants
Bank Bldg.

Winchester. Ind.—Until June 30 by Trus.
Library Bd. for erecting brick library.

Marquette, Mich.—Until June 28 by Jas.
D Reillv, Secv. Bd. Educ, for a fireproof
high scliool, cost $110,000,

Sault Ste. Marie, Mich.—Until June 30
by Bd. Educ. (Jas, T. Moore, Secy.) for
erecting High School, including ventila-
tion, heating and plumbing. D. Chubb,
Archt., 109 N. Dearborn St., Chicago, 111.,

and Edw. Demar, Assoc. Archt., Adams
Blk., Sault Ste. Marie.

Armstrong, la.—Reported desired June
21 (extension of date) by Wm. Stuart,
Pres. Independent School Dist., for erect-
ing 2-story grade and high school. Alban
& Lockhart, Archts., 347 Endicott Bldg.,
St. Paul, Minn.

Cherokee, la.—Until July 6 by Wm.
Shardlow, Secy, Bd. Directors, Independ-
ent School Dist. of New Cherokee, for
erecting a high school.

ireton, la.—Reported desired until July
2 by School Bd. (L. S. Satterlee, Secy.>
for erecting brick school; cost $30,000.

Kellerton, la.—Reported desired until

July 7 by A. Smith. Secy. Bd. Educ, for

erecting 2-story and basement school;

cost, $40,000. Trunk & Gordon, Archts.,
Donnell Court Bldg., St. Joseph, Mo.

Madrid, la.—By C. Fred Carlson, Ma-
drid, for erecting" a school.

Faribault, Minn.—Until June 22 by State
Bd. Control, St. Paul, for alterations and
additions to Superintendent's residence at

State School for Feeble Minded. C. H.
Johnston, Archt., Capital Bank Bldg., St.

Paul.

Kerrlck. Minn.—Until June 21 by R.

Friedil, Clk. Bd. School Dist. No. 88. for

erecting 2-story brick school. Holstad
& Sullivan, Archts., 410 Paladio Bldg.,

Duluth.

Minneapolis, Minn.—Until June 22 by
Bd. Educ (Geo. F. Womrath. Bus. Supt.)

for general work for alterations and ad-
ditions to the South High School, includ-

ing heating, ventilating, etc. Stebbins &
Haxby, Archts., Audubon Bldg.

Morton, Minn.—Until June 23 by School
Bd. Independent School Dist. No. 55 (M.
Holden, Pres.) for additions to the high
school.

Odessa, Minn.—Until June 24 by ^.
Educ, of School Dist, No, 24 (H, H.
Reindl Clk,) for erecting high school, in-

cluding heating, plumbing, etc Edwins
& Edwins, Archts., Northwestern Bldg.,

Minneapolis.

Medicine Lodge, Kan.—Reported de-

sired until June 26 by Bd. Educ. (T. I^

Lindley, Pres.) for erecting 2-story and
basement school; cost, $25,000. Crowell

& Van Meter, Archts., Wichita.

Amidon, N. D.—Reported desired until

July 5 by J. S. Hume, Co. Aud., for erect-

ing court house.

Manning, N. D.—Reported desired until

June 29 by Co. Comrs. for erecting court

house. C. H. Gutraan, Co. Aud.

Goodwin. S. D.—Until June 28 by J. P.

Anthony. Clk. School Bd., for erecting 1-

story brick school. GeO. Issenhuth, Archt.,

Huron, S. D.

Hosmer, S. D.—Reported desired until

June 29 by Clerk School Bd, for erecting
a 2-story brick school. Geo. Issenhuth,
Archt., Huron.

Mllbank, S. D.—Until July 2 by E. M.
Harper, County Auditor, for erecting 3-

story stone fireproof court house. C. E.
Bell, Archt., Security Bldg., Minneapolis,
Minn.

Butte, Mont.—Reported desired until
June 27 by School Bd. for erecting high
school annex. Wilson & Cutting, Archts.,
Butte.

Crow Agency, Mont.—Until June 30 by
Cato Sells, Comr. Indian Affairs, Wash-
ington, D. C, for erecting brick school
and heating system at Crow School,
Mont. For further information address
Superintendent of School, Crow Agency.

Poplar, Mont.—Until June 28 by Bd.
Trus. School Dist. No. 9 (H. C. Walker,
Clk.) for erecting brick school. Haxby
& Gilespie, Archts., Fargo, N. D.

Wolf Point, Mont.—Until June 29 by
Chas. E. Roblie, Chmn. Bd. Trus. School
Dist. 45, for erecting a brick school, Hax-
by & Gillespie, Archts., Fargo, N. D.
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Douglas, Wyo.—Reported desired until

July S by Co. Comrs. (J. C. Amspoker,
Clk.) for erecting Jail and sheriff's resi-

dence; separate bids for plumbing, heat-

ing and cell work. Wm. N. Bowman,
Archt.. Central Savings Bank BIdg., Den-
ver, Colo.

Torrlngton, Wyo.—Until July 9 by Bd.

Trust. School Dist. No. 3 (C. G. Power,

Secy ) for erecting a school; separate bids

for heating and plumbing. Wm. N. Bow-
man, Archt., Central Savmgs Bank Bldg.,

Denver. Colo.

Webb City, Mo.—Until July 26 by Jas.

A Wetmore. Acting Superv. Archt.,

Washington, D. C, for constructing com-
plete (including mechanical equipment,

lighting fixtures and approaches) of U. fa.

Post Office at Webb City.

Galveston, Tex.—Until July 14 by Jas.

A Wetmore. Acting Superv. Archt..

Washington, D. C, for remodeling U. fa.

Courthouse (old appraisers warehouse),
Galveston; also remodeling U. S. Post ut-

flee and Customhouse, Galveston.

Chico, Cal.—Reported desired July 7 by

W T. McClure, State Engr., Sacramento,

for power house at Chico Normal School.

Brighton, Ont.—Until June 21 by Bd.

Educ (E. C. Browne, Secy.-Treas. for

S^cting Union High School EUis &
KUis, Archts., Manning Chambers, lo-

ronto.

Port Hope, Ont.—UnUl June 25 by H. A.

Ward Secy Hospital Trus., for erecting

hotpital Ellir & EUis. Archts. Mimng
Chambers, Toronto.

PRICES AND LETTINGS.
itlndicates award of contract.

*New Castle, Pa.—Contract awarded
hv School Dist. (H. M. Marquis. Secy.)

for erecting school to W. H. Chambers
N>w Castlf, at »65,242. Next 3 lowest

bids- W H. Aubel, New Castle, 68,529,

Anderson & Kramer, New Castle, $68,764;

G. W. Ltisk, New Castle, $68,850.

Philadelphia, Pa.—Contract for erect-

ine 3-story reinforced concrete and brick

school at Tacony and Pratt Sts. awarded
Thos. Reilly. 1616 Thompson St., at about

$126,500.

South Bethlehem, Pa.—Contract for

erecting high school awarded Robt. S.

Rathbun, at $131,568.

South Bethlehem, Pa.—Following 4

lowest bids opened recently for erecting

high school: R. S. Rathbun, Allentown,

$131,568 (awarded contract); W. F. pan-
zer, $137,410; Robt. Pfeifle, $146,400;

Groman Bros., $147,128.

Youngwood, Pa.—Following are four

lowest bids opened June 1 by School Bd.
for erecting high school: J. M. Pyle, Scott-

dale, $28,530; W. F. Jones, Scottdale,

$28,668; Frank H. Hurst, Mt. Pleasant,

$29,727; Brownsville Constr. Co.. $30,479.

Chillicothe, O.—Contract for erecting
Central School awarded by Bd. Educ. to

Litter & Jones. Chillicothe, at $54,313.

Detroit, Mich.—Following four lowest
bids opened June 9 for erecting municipal
courts building: Irwin & Leighton, De-
troit $587,400; W. E. Wood & Co., Detroit,
$627,312- F. H. Goddard. Detroit, $635,342;

Jas. Stewart Co., Chicago, 111., $644,990.

Linn Grove, la.—Contract awarded
June 5 by Bd. Directors (H. L. Pierce,
Secy.) for erecting school in Consolidated
Independent School Dist. to J. F. Leefers
Co.. Cedar Rapids, at $37,250.

Gardner, Kan.—Contract for erecting
school awarded to Barber & Mills, of To-
peka, at $22,095 (bids opened June 8). W.
Williamson, Archt.. Topeka.

Madison, S. D.—Contract for erect-
ing high school awarded Garner Constr.
Co., Madison, at $38,392; plumbing, heat-
ing and ventilating, Mayfield & Breed-
love, Madison, $11,780; structural Iron,
Bolton & Sons, Chicago, 111.. $3,749; tile

roofing and sheet metal work, H. C. Kins-
ley & Co., Chicago, 111., $3,400.

Havre. Mont.—Contract for erecting
court house awarded to Olson & Johnson,
Missoula, at about $114,000.

Ashdown, Ark.—Lowest bid opened for
erecting public school submitted by Jones
& Harrington, Ft. Smith, at $26,500.

Ardmore, Okla.—Contract for erect-
ing U. S. Post Office awarded Geo. W.
Stiles Constr. Co.. Chicago, 111., at $120,200.

San Francisco, Cal.—Contracts for
erecting Juvenile Detention Home on W.
Madison St. awarded as follows: Gen-
eral contract to Pacific Coast Co. at $91,-
325; structural steel. Dyer Bros., $31,350;
plumbing, H. Lawson. $14,350: heating and
ventilating. Atlas Co.. $3,990; elevator,
Otis Elevator Co., $5,885.

PRIVATE BUILDINGS

PROPOSED WORK.
New York, N. Y.—Ptons filed for 6-

«tory brick apartment house at 178th
St. and Wadsworth Ave. for Wm. Haigh,
cost $125,000, Neville & Bagge, Archts.,
106 W. 40th St.. and for 5-8tory brick
tenement at 159th St. and Melrose Ave.

for Mlddleboro Realty Co., cost $40,000,
M. W. Del Gaudio, Archt., 401 Tremont
Ave.

Trenton, N. J. — Fireproof 250-room
hotel Is to replace Trenton House (Bene-
dict C. Kuser, Prop.); cost $500,000.

Dormont, Pa.—Plans about completed
by J. A. Long & Son, Benedium Trees
Bldg., Pittsburgh, for 3-story and base-
ment. 65 X 100 ft. brick and terra cotta
store building; cost ^50,000.

Hagerstown, Md, — Maryland Real
Estate Co. will erect 8-story hotel on
W. Franklin St. Cost, $100,000.

Lumberton, N. C.—H. H. Anderson -will

erect $30,000 hotel.

Louisville, Ky.—Plans being prepared
by D. X. Murphy & Bro.. Louisville, for
11-story addition, also 3 additional stories
to Tyler Hotel. 3d and Jefferson Sts.
Cost. $200,000.

Detroit, Mich.—Astor Theatre Co. In-
tends erecting on Grand River Ave. and
Bagg St. moving picture theatre costing
$250,000.
Simpson Tabernacle Methodist Church

intends erecting $80,000 church house.
Rev. Howard Field, pastor.

Grand Rapids, Mich.—T. H. & J. W.
Goodspeed will erect $35,000 theater on
Monroe Ave. and Crescent St.

Bldg. Com. Commercial Savings Bank
will soon let contracts for erecting 8-

story and basement steel, concrete, brick
and terra cotta fireproof bank building on
Monroe Ave. and Lyon St. Cost $100,000.
Amos Musselman, Pres. bank.

Chicago, III.—Albert Keep. 2010 Michi-
gan Ave., it is reported, will erect a me-
morial club house for boys on north side;
cost $200,000.

Madison, Wis.—Plans being prepared
for building to be erected by Union
Transfer & Storage Co. at King, Butler
and W. Wilson Sts. H. F. Sharratt, Mgr.

Milwaukee, Wis. — Martin TuUgren
Realty Co. will erect apartment house
on Martin and Astor Sts., cost $175,000.

Cedar Rapids, la.—Plans being prepared
for edifice for Second Christian (Aurch to
cost about $30,000. Address J. S. Forbes,
In care of low-a Ry. & Light Co.

Dubuque, la.—Plans submitted by Shat-
tiick & Hussey. Chicago, 111., for the pro-
po?=ed $100,000 Y. M. C. A. building.
Plans being prepared for brick edifice

for First Baptist Church; cost, $30,000.

Minneapolis, Minn.—Plans completed
for the Masonic lodge building to be
erected at University Ave. and Orton St.
for Cataract Lodge No. 2. Cost, $100,000.

Omaha, Neb.—Eagles propose erecting
on I8th St. and Capitol Ave. a $50,000
lodge building.

Sioux Falls. S. D.—Plans being prepared
by Harris & Huhl. Chicago, for 5-story
theater and office building which Ben M.
Glroux. 1239 Grace St.. Chicago, will erect
on Phillips Ave. and 11th St.; cost
$150,000.

Denlson, Tex. — Press reports state
Texas Power & Light Co.. Dallas, intends
erecting power plant on Red River near
Dennison: also high power transmission
lines from its Waco plant to Temple,
Taylor and Thrall.

Tacoma, Wash.—First Congregational
Church plans erecting a $50,000 parish
house and parsonage. Rev. Frank Dyer,
Pastor.

Oakland. Cal.—Permit issued for thea-
ter and store building on Franklin St. by
H. C. McPike, Attorney. Syndicate Bldg.;
cost $100,000.

Lewlston, Idaho—Plans being prepared
for 6-story 100 x 160 ft. fireproof brick,
hollow tile hotel to be erected by P. C.
Dahlhjelm, Means Bldg. ; cost $250,000.

BIDS DESIRED.
Buffalo, N. Y.—Reported desired by

Jas. J. Gergand. Archt., 346 Herman St.,
for erecting a 3-8tory storage building,
structural steel and brick, at 475 EUicott
St.: cost, $35,000.

Rochester. N. Y.—Reported desired
June 23 by Wm. J. Brackett. Archt.,
Powers Bldg., for erecting a 3-story and
basement steel, stone, terra cotta and
brick Labor Temple for the Labor Tem-
ple .4SSOC. Cost, $90,000.

Alliance, O.—Reported desired until
June 21 by Labor Temple Assoc. (Otis
Wilcox, Chmn. Bldg. Com.) for erecting
2-story temple, cost, $•15,000. C. C. &
A. L. Thayer, Archts., New Castle, Pa.

Marion, O.—Until July 1 by J. Lewis
Ellis. Archt., Ackerman Bldg., for erect-
ing 3-story and basement lodge, store and
office building for Odd Fellows. Cost,
$42,000.

Chicago, III.—R. Trimble, Pennsylvania
Station. Pittsburgh, Pa., Ch. Engr. M. of
W. of Pennsylvania Lines, writes bids will
be received at his office June 23 for fur-
nishing and erecting steel superstructure
of proposed freight house at Polk St.,
CHilcago.

Boycevllle, Wis.-Until June 21 by W.
R. Zahel. Boycevllle. for erecting a brick
creamery. C. Kauper & Son, St. Paul.
Minn.

Sioux City, la.—Reported desired about
July 1 by Bldg. Com. for erecting First
Methodist Church at 19th and Nebraska
Sts. Beuttler & Arnold. Archts., Sioux
City. Cost, including furnishings, $100,000.

Ml not, N. D.—Until July 10 by Chas.
W. Moore, Minot, for erecting 2-story and
basement brick garage. Fredk. A.
Schweiger, Archt, Minot.

Levis. Que. — Reported desired until
June 25 bv Intercolonial Ry. Co. (F. P.
Gutlleus, Gen. Mgr.. Moncton, N. B.), for
erecting brick and steel freight sheds
here.

PRICES AND LETTINGS.
itlndicates award of contract.

St. Johnsbury, Vt.—Contract for erect-
ing granite Grace Methodist Church
awarded Cummlngs Constr. Co., Ware,
Mass.; cost $50,000.

Buffalo, N. Y.—General contract for
erecting 4-story brick and steel store
and loft building for D. H. Coplon & Co.
awarded Geo. Schaaf, 547 E. Utlca St.,
at $38,000.

Utlca, N. Y.—General contract award-
ed John L. Hughes Constr. Co., 211 Post
St., for erecting brick, steel and terra
cotta theatre, 68 x 125 ft., for H. G. &
A. J. Lux & Son; cost, $40,000.

Atlantic City, N. J.—Contract for
erecting 11-story brick, steel, concrete
and terra cotta addition to Hotel Rudolph
awarded Alex. CThambley, Philadelphia,
Pa. Cost $500,000.

Mauch Chunk, Pa.—Contract awarded
to Chas. Neast, Mauch Chunk, for erect-
ing St. John's Lutheran Church at Upper
Mauch Chunk; cost $75,000.

Philadelphia. Pa.—Contract awarded
Cramp & Co., Philadelphia, for erecting
12-story steel, reinforced concrete, brick,
stone and terra cotta apartment house at
17th and Walnut Sts. for Arthur W. Dray-
ton; cost $250,000.

Pittsburgh, Pa.—Contract for erect-
ing at 7th St. and Duquesne Way 6-story
brick, stone and steel club house for B. P.
O E. No. 11 awarded Rose & Fisher,
Penna Ave.; F. C. Sauer, Archt., 804
Penn Ave.
Contract for 3-story residence and

garage for Col. A. R. Hunt at W. Wood-
land Rd.. Squirrel Hill, awarded M. Nird-
llnger, Pittsburgh; cost $50,000.
Contract for 2-story brick double deck

stock pen on Herr Island for Pennsyl-
vania R. R. renorted awarded Bailey-
Lush Co., of Philadelphia; cost $150,000.

Woodlawn, Pa.—Contract for erecting
$25,000 Moose Club house at Woodlawn
awarded Martsolf Bros., House Bldg..
Pittsburgh, Pa.

Washington, D. C.—Contract for ad-
dition to National Savings & Trust Co.
building at 15th St. and New York Ave.
a-n-arded Boyle Robertson Co., Washing-
ton, at about $157,000. A. P. Clark, Jr.,
Washington, Archt.
Contract for erecting 5-story Colored

Masonic Temple at lOlh and U Sts. N. W.
awarded to W. A. Kimmel. 1508 Columbia
St. N. W. Cost about $185,000. N. T.
Heller. Archt., Corcoran Bldg.

Norfolk. Va.—Contract for erecting
First Calvarv Baptist CHiurch (colored)
awarded J. E. Wells. Mitchell & Wilcox,
Archts.

Pulaski. Va.—Contract for erecting
Stewart Memorial Methodist Church
awarded Hoback & Hufford, Pulaski; cost
$30,000.

-Columbus. O.—Contract for erecting
St. Leo Church on Hanford St. awarded to
Edw. & Chas. Lang. 565 S. 5th St.; cost
$40,000.

Negaunee, Mich.—Contract for erect-
ing warehouse and refrigerating plant on
Silver St. awarded by Winter & Suess to
Fred E. King.

Green Bay,' Wis.—Contract awarded
June 5 by Foeiler & Schober. Archts.,
Paul Fox Blk.. for erecting 2-story bank
building for McCartney Natl. Bank, as
follows: General construction to H. J.

Selmer; heating to B. B. Shine: plumbing
to Geo. Reeke: wiring to Tingley Electric
Co. (bidders all of Green Bay).

Cedar Rapids, la.—Contract awarded
Loomis Bros., Cedar Rapids, for erecting
$30,000 garage at 5th St. and 2nd Ave.

Fort Dodge, la.—Contract awarded W.
D. Lewis Co.. New York, N. Y.. at $43.-
700 for erecting 5-story fireproof ware-
house for Ft. Dodge Terminal & Ware-
house Co.

Waco. Tex.—Contract for erecting
building at 6th and Austin Sts. for Rotan
Realty Co. awarded A. Alford. of Waco;
cost $40,000

NEW INDUSTRIAL PLANTS

PROPOSED WORK,
Haverhill, Mass.—J. S. Moore, reported

planning erecting 9-8tory brick Industrial
building on Hale St.

New Haven. Conn.—New Haven Pulp
Board Co. intends erecting 3 reinforced
concrete factories costing $100,000.

Auburn, N. Y.—Enkel Motor Co. (C.
Howard Williams, Vice-Pres. and Gen.
Mgr.) will erect plant for manufacture
of Diesel type automobile motor. C^rl
Dalgrin. Ch. Engr.

Buffalo. N. Y.—Plans being prepared
for lO-story cold storage warehouse on
Perry St. for the Buffalo Cold Storage
Co., Perry and Columbia Sts.; cost
$500,000.

Buffalo, N. Y.—Automobile Aviation
Co.. 322 Pennsylvania St. (H. F. Hanford,
Secy.), intends to erect a factory.
Buffalo Copper & Brass Rolling Mills,

446 Military road, intend to erect addi-
tions to their plant.

Brooklyn, N. Y.—Plans prepared by
Frank J. Helmie, 190 Montague St., for
10-story factory to be erected on Flat-
bush Ave., Extension and Concord St. for
Sperry Gyroscope Co., 126 Nassau St.,
Brooklyn. ,

Jamestown, N. Y.—Plans being pre-
pared for 4-story factory for Elite F\irnl-
ture Co. Axel E. Bloomquist, Supt.
Plans completed by Freebury & Fidler,

Jamestown, for 3-story, 50 x 106-ft. fac-
tory, brick and steel, for Crescent "Tool
Co.; cost, $55,000.

Lockport, N. Y.—Plans being prepared
by Fibre Corporation (W. R. Seigle,
Pres.) for a manufacturing plant to re-
place plajit destroyed by fire; cost
$100,000.

McKeesport, Pa.—Reported contracts
soon to be let b.v McKeesport Tinplate
Co. for erecting addition to plant.

Philadelphia, Pa.—American Ice Co.,
6th and Arch Sts., to erect on America
and Cambria Sts. an ice plant, 200 tons
dally capacity; Germantown plant on
Armat St. to be remodeled and enlarged;
Atlantic City plant also to be enlarged.
Reported Pennsylvania R. R. (Wm.

Shand, Ch. Engr., Philadelphia) intends
enlarging Girard Point grain elevator,
from present capacity, 110,000 bu., to 2,-
000,000; cost $250,000.

Spray, N. C.—Plans about completed by
Frank P. Sheldon & Son, Providence, R,
I., for central electric power station to be
erected for Thread Mills Co.

Girard, O.—Reported Carnegie Steel Co.
will erect large mill here.

Greenville, O.—Great Eastern Toller
Co. to erect plant on Front St. Cement
block construction. H. H. Amett, Mgr.

St. Paul, Minn.—St. Paul MiUIng Co.
reported incorporated by J. F. Dlefen-
bach. 708 Pioneer Bldg., and others, and
will erect flour mill here; daily capacity
1000 bbls; cost $100,000.

Muskogee, Okla.—Muskogee Oil Refin-
ing Co. intends making improvements to
plant.

Anaconda, Mont.—Reported 500,000 ton
custom plant to be erected at Titanic
Mines for treatment of low grade ore;
cost reported at $300,000. Geo. H. Dorn,
Mgr. Mines Operating Co., Park City,
Utah, may give further information.

Anacortes, Wash.—Reported National
Potash & Iodine Co. will erect on Deca-
tur Island, near Anacortes, plant for
manufacture of potash and nitrates from
kelp beds of San Juan Islands. Cost.
$25,000.

Bellingham, Wash.—Reported Pacific
American Fisheries Co.. Bellingham, in-
tends erecting plant for manufacture of
vacuum canning machines on Commercial
Point; will also erect warehouse and
dock; cost approximately $100,000.

BIDS DESIRED.
Buffalo, N, Y.—By Monarch Eng. Co.,

Chamber of Commerce Bldg., for erecting
12-story elevator and mill steel frame and
concrete for Clover Lead Milling (jo.
Cost $250,000.

PRICES AND LETTINGS.
itindicates award of contract.

Watervllle, Me.—Contract awarded
Horace Purinton Co., Watervllle, for
Maine Central R. R. shops here; cost
$60,000.

Springfield. Mass.—Contract awarded
to Ernest F. Carlson Co.. 106 Grenada
Terrace, for erecting brick and limestone
factory on Locust St. for Somers Cream-
ery Co. B. E. Geckler. Archt.

Brooklyn, N. Y.—Contract for erect-
ing 10-story reinforced concrete factory
on Bway. and Wythe Ave. awarded
Moyer Eng. & Constr. Co., 375 Fulton
St. Cost about $550,000. Wm. HIgginson,
Arct. and Engr.. 13 Park Row, N. Y.
City.
Contract for erecting at 9th and 10th

Sts., Kent Ave. and East River group of
brick, stone and steel buildings for F. &
M. Schaefer Brewing Co., Park Ave. and
51st St., New York, awarded John Pierce
Co., 383 Madison Ave., New York. Archts.,
Mortensen & Co.. 405 Lexington Ave.,
New York.

Buffalo, N. Y.—Contract awarded to
John W. Cowper & Co.. BufTalo, for
erecting 3-8tory brick and steel 75 x 175
ft. factory for Schoellkopf Hartford
Hanna Co. for manufacture of anlUne
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dyes; roM M&,M*: Structurml tUtti nbtot
to F^MKiMOit Steal * Iron Co.. BuCala
AOoBtnet for ertcUns 1 -story brick

•ad M««l faMta^rr and coal storace hoM-
iag an X n* a. tot "Pt«rc« Plant" of th*
Masrkian RadiaMr Co^ awarded to F. S.

Matkewaoik n| WhlU Bide Jeha C
ToowbarB. Ardit. Oikago
AKMyatan^ Pa.—Oantract awarded by

BUdwia Uwoootlvs Co. to RcoiUiKtaa
Aras A AmmualUoa Co.. Brldceport.
OooB^ tor erectlBC arms piant bare: coat

APtriladeMila. Pa.—Contract awarded
to Titnter Ooacrete Steal Co.. PbUadel-
pbia. for araoUiiB 4-atarT raiaforoed oon-
crelc briek and terra cotta factory, 100

z IM ft., tor A. H. * P. H. Up^BCOtt.
U. H. Dickinson. Arcbt., Empire BMs.

MISCELLANEOUS

SeeBnf.

Cioae.
Rwjord.

JuB. 10. Reservoir. Etc.. St.

Mary's, W. Va
v;;..'

''

Ju... M. l^'JP ,,M«<="'"«'->';. .•:^': Jun. 19

Jun. JO. Pump". Baltimore. Md. .. Jun. 19

Adv. Jun. 19.

I. Dam. Columbus. O.
Adv. Juii V

T. Rack, shutters, etc

!n"t "'•...'*'.'r...-.::::j»n. 19

Adv. Jun. 19.

». Pipe Covington, Ky Jun. 18

9. Standplpe. San Juan,
j> n Jun IS

July II. Improvem e n t s, Coving-
ton, Va.
Adv. Jun. 19.

July II. Turbines. Ryde, New
South Wales JU"

Jul

July

July
July

Jun. 6

Con-
York.

, Jun. 19

19

rilono. dock bnUdtac.
bnddlBK ai

"

coat afiovt

PROPOSED WORK.
nmn H«aU«a— Mlias City. Monk-

City Oooaeil recommeoded extension of

municipal ataara heatlBC system, at an
caUmated ooat of *IO,S70, from pUns of

J. 1. McGiU. or Municipal Light & Ftower
plant

Parks—Houston. Tea.—See "Sewerage
and Sewage Disposal."

Prince Rupert. B. C—Grand Trunk
Padtkc Co. reported considering Installa-

tioo ot aatoa»tlc aprinklar system In car
Aomlnistratlon
Id this city;

t6«.«M. Jos. Hobw>n. Con-
sulting Encr.. MoBtraal. Que.

BIOS DESIRED.

laundry Equipment—Sonyea, N. Y.

—

Vntil July 7 by Percy L. Uong. Prea. Bd.
Mgrs. Cmlg Colony, for E:pUeptlcs. for

laundry boSililig equipment, advertised In

Eni^carinc Record.

Tractloa Engine—AtlanU. Oa.—UnUl
Jane M. by C. U. Holland. County Pur-
rfcailng agent, for a traction engine, gas-
^ine or oil. for Comrs. Roads and Reve-
anea, advertised in Engineering Record.

Elevator enclosure—SprtnqAeld. C—
UnUI June » Inr Bd. Hospital Trus. (Wm.
H. Maboney. Clk.) for reinforced con-
crete elevator enclosure wlUi flreproof

doors and romnc curtains at Sprlngfleld

City HospitaL Robt. C. OotwaM, Archt.,
Gotwald BIdg.

Jib Cranes—Cblcaoo. IIU—Until June 26

by U E. McGann. Comr. Pub. Wks.. for (

jib cranes at Marshall Boule. municipal
plant, W. Jlst St. and S. Sacramento
Ave.

Metal Work for Light Ststlon Towsr,
Mllwsukee, Wis.—rntll June 21 by Light-

house Inspector. Milwaukee, to furnish

fo.b. Milwaukee, metal work for steel

tower for Manlstlque L>gbi Siatloo.

Steel. Iron, Wire. Etc—Panama.—UntU
June » by UH. F. C. Bogga. Corpa
Engrt.. U. 8. A., General Purchasing Of-

Scer Panama Canal. Washington. D. C,
for CIr. »»i—Steel. Iron. wire, cable, etc.

Corruastsd Roofing. Sell Pipe. Etc.—
P,

° V til July 1 by MaJ. F. C
P ,s Engm.. O. 8. A.. General
{. •officer. The Panama Canal.

WaaUiiigij-n, D. C. for galvanised corru-

gated roodng. soil pipe. etc. according to

Circular MS.

jun. 12

. . Jun. 12

I.,

. . Jun. 19

.. Jun. 19

. . Jun. !>

. . Jun. 19

. . Jun. 19

.. Jun. 19

. . Jun. 19

. . Jun. 19

. . Jun. 19

. . . Jun. 19

. . . Jun. 19

Proposals
For Proposals Advertised,

4«, 47 and 4S.

SOS Pages

WATERWORKS.
SaaBng.
Record.

Mo..

May t>

Jun- S

BIdK.
Close.

Jan. 21 Pomp. Salem.
Adv May 2».

Jun. 22. Iroprov.. Butler,

Jon. 22. B^lllr. ui^ro^n. Neb Jun. 12

Jon 22. Pipe.' St. Louis.
*i2; •• • • • '""• "

Jur 22. O Tt e Valves, Chicago,
m.

Jun. 23. Dam. D""^'
Jun. 2<. Water Work,

Adv. June 12. ^ , ,«
Jun 24. W>lli.. !>""•"*''"• O-iS-- I
Jon M. Tower. Stratford. Ont.... Jun. i

Adv. Jun. 5. 12.

Jun. 25. Water Wka Improv
Harri-on ArV

SEWERAGE AND SEWAGE
DISPOSAL.

Jun. 21. Greenwich. Conn Jun. 12

Adv. Jun. 12.
, Id

Jun. II. Washington. D. C Jun. 19

Adv. Jun. 19.

Jun. 2J. Baltimore. Md May ?S
Jun. 22. Scarsdale, N. T...

Adv. June 12.

Jun. 12. Canton, O
Jun. 13. Long Island City,

N. Y
Jun. 2S. Canton. O
lun. 24. Chicago, lU

Adv. Jun. 6.

Jun. 24. Cleveland. O
Jun. 24. Lowellville, O
Jun. 15. Indianapolis, Ind. .

Jun. 25. Chicago. lU
Jun. 28. KIrkville. Mo
Jun. 29. Newton, la

Adv. Jun. 19.

Jun. 29. Columbus. O
Adv. Jun. 19.

Jun. 29. Columbus, O
Adv. Jun. 19.

Jun. 29. Glencoe, Minn Jun. 19

Jun. 29. Port Angeles. Wash Jun. 19

Jun. JO. WInston-Salem. N. C Jun. 19

July 2. Brewster, O Jun. 19

BRIDGES,
Jun. 22. Albany. Ore Jun. 19

Jun. II. Marshall. N. C Jun. 19

Jun. 22. San Francisco, Cal Jun. 12

Jun. 23. Baltimore. Md Jun. 19

Jun. I.f. Illinois Jun. 19

Jun. 23 Manayunk. Pa Jun. 19

Jun. 21 Santa Barbara, Cal Jun. 19

Jun. 2S. Seattle. Wash May 29

Jun. 25. Williamsport, Pa Jun. 12

Jun. 25. Cincinnati, O Jun. 19

Jun. 2«. Sullivan, Ind Jun. 19

Jun. 2«. Clataskanie, Ore Jun. 19

Jun. 2S. Lebanon, O Jun. 5

Jun. 28. Seattle. Wash Jun. 19

Jun. 2S. Allentown, Pa Jun. 19
Jun. 28. New York, N. Y Jun. 19
Jun. 28. Rockford. lU Jun. 19

Adv. Jun. 19.

Jun. 29. Scarsdale, N. Y Jun. 12
Adv. June 12.

Jun. 29. St. Louis. Mo Jun. 12
July 2. Cincinnati, O Jun. 19
July 5. Colfax, Wash Jun. 19
July 5. Columbus, Miss Jun. 19
July «. Orange, Cal Jun. 19
July 6. Hankinson, N. D Jun. 19
July 6. Colfax. Wash Jun. 19
July 7. Washington Jun. 19
July 7. Canton, O Jun. 19
July 9. Cincinnati O Jun. 19
July 12. I>ebanon. O Jun. 19
July 28. Seattle, Wash. Jun. 19

PAVING AND ROADS.
Jun. 21. Clarksville, Tex Jun. 5

Adv. Jun. 6.

Jnn 22. Maryland Jun. B
Jun. 22. Washington, D. C Jun. 12

(2 Prop.) Adv. Jun. 12.
Jun. 22. Port Townaend, Wash... Jun. 12
Jun. 22. Plilladelphia, Pa Jun. 12
Jun. 22. Struthers, O Jun. 19
Jun. 22. Chicago, III Jun. 19
Jun. 22. Omaha, Neb Jun. 19
Jun. 22. Marlon, Ind. Jun. 19
Jun. 22. Middletown, O Jun. 19
Jun. 22. Kansas City. Mo Jun. 19
Jun. 22. Boston, Mass. Jun. 1!>

Jun. 21. Canton, O Jun. 12
Jun. 23. Btaltlmore, Md ,.,. Jun. 19
Jun. 23. Chicago, 111 Jun. 19
Jun. 23. Norwalk. O Jun 19
Jun. 24. Elmira. N. T Jun. 12

Adv. June 12, 19.
Jun. 24. New York, ^ij. Y Jun. 19
Jun. 21. HturKls. Mich Jun. 19
Jun. 24. Wkton. Md Jun 19

„.j N SeeEng.
Bids. Record.
Cloae- T,in tq
Jun. 29. Carlisle. Igf Jun 6
Juu. SO. De Land. Fla. •.•:•••.••:"'""

(Two prop.) Adv. June

Jun. 30. Trenton, N. J. J""- 1|

Jun. 30. Mays Station. lU Jun. i»

Jun. 30. Stamford. Conn Jun. 19

Adv. Jun. 19.

1. Lebanon, Pa. J""-
\

1. Lebanon, I^
Adv. Jun. 19.

2. Philadelphia, Pa. ...

Adv. Jun. 19.

2. Granite Falls, Minn.
3. Tiverton, R. I

3. Frederick, Md
3. Cleveland, O
6. Mansfield, La

Adv. June 12.

6. Hopkins, Minn
6. Lockland, O - ,.
6. Alabama J""- ?°

6. Trenton, Ga Jun. 19

T.Albany, N. Y Jun. 19

Adv. Jun. 19.
, ,A

ou.. 9. Cincinnati, O J""-
\l

July 12. Washington Jun. i»

Julv 20. Oelwein, la Jun. 19

See Eng.
Record.

Pa May 22
.. Jun. 12
. . Jun. 12

July
July

July

July
July
July
July
July

July
July
July
July
July

July

Jun. 19

... Jun. 19

. . . Jun. 19

. .. Jun. 19

... Jun. 19

. . . Jun 19

. .. Jun. 12

Jun.
Jun.

Jun. 19
. Jun. 19
. Jun. 19
. Jun. 19
. Jun. 19
, Jun. b
Jun. 12

to 19.

, Memphis,
Jun. 12

Jnn. 1*

Ont Jtm. !•
Oldfleld.

Jun. 11

May 29

Jun- 28. D Plant, Etc.. .
Y Jun. 12

V .:. 19.

i,.n 2t ,o«t ; ' rii.<!. Chicago, ID. Jun. It

f^-^-^\T- ^'^'•^Jun.l.
*»• ^»- ^M^a.-P?:"'"'.

.'.""'."'."••'»'. »
Adv. jun. 1*.

Jun. 2» water ^orks. Wttman,
_^^_^ ^^

<2 Prop.) Adv. Jun. 12, 1».

Jun. 2». Mt. Gilead^ Jun. 12
Jun. 2S. Shawano. Wis Jun. 19
Jun 2.1. Cincinnati, O Jun. 19
Jun. 2'-. Columtius. O Jun 19
Jun. 2'.. CM'-aico, 111 Jun 19
Jnn ". Cnlnmbiii. O May 22
Jun. 2*. Wakeman, O Jun 19
Jun. 2<t. Elgin, III Jun 19
Jtin. 2« Green Bay, Wis Jun 12
Jun. 28. Everett, Wash Jun 19
Jun. 28. Brockton, 111 Jun. 19
Jun. 28. Columbus. O Jun 19
Jun. 28. Cilro. Ill Jun' 19
Jun. 29. rirand View Heights. O... Jun R
Jun. 2«. Toledo. O Jun 6
Jun. 29. Merrill, Wis Jun 12
Jun. 2». Scarsdale, N. T Jun. 12

Adv. June 12.
Jun. M. Malvern, O jun 19
Jun. 2». Seattle. Waah. !. Jun 19
Jun. 2». Fairmont, Minn Jun 1»
Jun. 29. Merlden. Conn jun 19

Adv. Jun. U.

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Jun, 21, Dredging, Boston, Mass. . May 22

Adv. May 22 to June 12.

Jun. 21. Dredging, Philadelphia,
P^ May *^

Adv. May 22 to June 12.

Jun. 21. Repair to Bank Protec-
tion, Augusta, Ga -May Z9

Adv. May 29 to June 19.

Jun. 22, Drainage, Holly Hill,

g Q Jun. 12

Jun. 22. Ditches. ' Port Lavaca, .

f^Qx Jun. 1.5

Jun. 22. Levee Work, New Or-
leans. La Jun. 19

Jun. 22. Drainage Work, Eagle
Lake Tex Jun. 19

Jui». 23. Breakwater, Oswego,.
N. Y Jun. 6

Adv. June 5 to 19.

Jun. 24. Drainage Dist. Work,
Chicago, 111 v; • ?.""• II

Jun. 26. Wharf, Southport, N. C. May 29

Jun. 26. Rip Rap and Repairing
Sea-Wall, New York,
jj Y May 29

Adv. May 29 to June 19.

Jun. 25. Ditches, Three Lake.
Wis J""- ^^

.Jun. 25. Dredging, New York,
is; Y Jun. 19

Jun. 26. Lev 4e Wk., Caldwell,
Tex May 29

Jun. 26. L e V e e Enlargement,
Vicksburg, Miss. ;.

Jun. 5

Adv. June 5 '

Jun. 26. Levee Wk.
Tenn
Adv. June 12, 19.

Jun. 26. Dredging, Chatham, Ont. Jun. 19

Jun. 28. Dredging, New York,
N. Y Jun. 5
Adv. June 5 to 19.

Jun. 28. Ditch Wk., Buffalo. Minn. .Jun. 12

Jun 28. Jetty Repair, Wilming-
ton, Del Jun. 12

Adv. June 12, 19.

Jun. 28. Dam and Dredging, Beau-
mont, Tex Jun. 19

Jun. 29. Repairing Wall and
Breakwater, Block
Island, R. I Jun. 6
Adv. June 5 to 19.

Jun. 29. Ditch, Morris, Minn Jun. 19

Jun. 80. Steel for Lock Construc-
tion, Sault Ste. Marie,
Mich May 29

Adv. May 29 to June 19.

Jun. 30. Air Compressor Plant,
Pittsburgh, Pa Jun. 19
Adv. Jun. 19.

Jun. 30. Ferry and Dock Improve-
ment, West Point, N. Y. Jun. 5

Adv. June 5 to 19.

Jun. 30. Gates for Irrigation Dam,
El Paso, Tex Jun. 12
Adv. June 12.

1. Irrigation, Great Falls,
Mont Jun. B

1. Ditches, Bartow, Fla Jun. 12
2. Spillway, Etc., at Dam,

Middletown, O Jun. 19
2. Retaining Wall. Cincin-

nati, O Jun. 19
8. Riprap. Philadelphia, Pa. Jun. 19

Adv. Jun. 19.

July 12. Dredging, Philadelphia,
Pa Jun. 19

.July 12. Irrigation Work, Grand
Junction, Colo Jun. 19
Adv. Jun. 19.

July 13. Shed, Panama Jun. 19
July 15. Timber Wharf, Charles-

ton. S. C Jun. 19
.Tuly 15. Irrigation Work, Goshen,

Utah Jun. 19
July 15. Dredging, New York,

N. Y Jun. 19
Adv. Jun. 19.

July. 19. Steel Gates, Wilmington,
N. C Jun. 19
Adv. Jun. 19.

July 31. DredKing, Pearl Harbor,
Hawaii Jun. 19

Aug. 24. Dredfer, Adelaide, Aus-
tralia Jun. 19

State Canal Work, Me-
chanicsvllle. N. T Jun. 19
Adv. Jun. IS.

Bids.
Close.

Jun. 23. AUentowni
Jun 22. Fairmont, Minn.
Jun." 22. Lawrenceburg, Ky.
Jun. 22. Charleroi, Pa.

Jun 22. Minneapolis, Minn.
Jun. 22. Pittsburgh, Pa. ...

Jun. 22. Collinston, La
Jun. 22. Faribault, Minn. ..

Jun. 23. Beverly, O
Jun. 23. Raraona, Okla
Jun. 23. Morton, Minn Jun. 19

Jun. 23. Parkersburg, Pa Jun. 19

Jun 23. Southbridge, Mass Jun. 19

Jun 23. Cleveland, O. Jun. 19

Jun. 23, Ft. Terry, N. Y Jun. 19

Adv. Jun. 19.

Jun. 24, Mt. Vernon, N. Y May 29

Jun. 24. Stoneboro, Pa Jun. 19

Jun. 24. Odessa, Minn Jun. 19

Jun. 25. Cleveland, O Jun. 6

Jun. 25. Toledo, O Jun. 6

Jun. 25. Port Hope, Ont Jun. 19

Jun. 26. Radnor, O Jun. 6

Jun. 26. Brooklyn, N. Y Jun. 6

Jun. 26. Walton, Ind Jun. 12

Jun. 26. Medicine Lodge, Kan Jun. 19

Jun 26. New Haven, Conn Jun. 19

,lun. 26. McArthur, O Jun. 19

Jun. 27. Butte, Mont Jun. 19

Jun. 27. Lockport, N. Y Jun. 19

J un. 28. Canton, O May 29

Jun. 28. Poplar, Mont Jun. 19

Jun. 28. Bath, Pa Jun. 19

Jun. 28. Goodwin. S. D Jun. 19

Jun. 28. Marquette, Mich Jun. 19

Jun. 29. Charleston, W. Va, Jun. 6

Jul.

July
July

July

July

PUBLIC BUILDINGS AND
SCHOOLS,

.Tun. 21, Ft. Terry. N. Y May 29
Adv. Mav 29 to June 19.

Jun. 22. Hastings, Mich Jun. 12

Jun. 29, Fedora, S. D Jun. 12

Jun. 29. Ft. Myer, Va Jun. 19
Adv. Jun. 19.

Jun. 29. Maine Jun. 19

Jun. 29. Middletown, N. Y Jun. 19
Adv. Jun. 19.

Jun. 29. Wolf Point, Mont Jun. 19

Jun. 29. Hosmer, S. D Jun. 19

Jun. 29. Indianapolis, Ind Jun. 19

Jun. 30, Chapel Hill, N. C Jun. 12

Jun. 30. Muncy, Pa Jun. 12

Jun. 30. Winchester, Ind Jun. 19

Jun. 30. Sault Ste. Marie, Mich... Jun. 19

Jun. 30. Crow Agency, Mont Jun. 19

Jun. 30. Marion, O Jun. 19

Jun. 30. Syracuse, N. Y Jun. 19

Jun. 30. Washington, D. C Jun. 19

July 1. Boston, Mass May 22

July 1. Renova, Pa Jun, 12
Adv. June 12.

Julv 1. Plans, Springfield, Mass.. Jun. 12
July 1. Cedartown. Ga Jun. 19

July 2. Charlotte, N. C May 29

Julv 2. Ireton. la Jun. 19

July 2. BrookviUe, O Jun. 19

July 2. Milbank, S. D Jun. 19
Julv 3. Hanover, O Jun. 19
Julv 5. Anniston, N. D Jun. 19

July 6, Savannah, Ga Jun. 12

July 6. Douglas. Wyo Jun. 19

July 6. Cherokee, la Jun. 19
Jul. 7. San Francisco, Cal Jun. 5

July 7. Brandywine, Md Jun. 19
July 7. Indianapolis, Ind Jun. 19

July 7. Kellerton, la Jun. 19

July 7. Chlco, Cal Jun. 19

July 8. Des Moines, la Jun. 5

July 8. Fultonham, O .Tun. 19
July 9. Cleveland, O Jun. 19

July 9. Beardstown, 111 Jun. 6

July 9. Torrington, Wyo Jun. 19
July 10. Swanton, O Jun. 19
July 13. Washington. D. C May 2?

July 14. Galveston, Tex Jun. 19
July 20. Indianapolis, Ind Jun, 12

July 21. New Orleans, La Jun. 19
Adv. Jun. 19.

Julv 26. Webb City, Mo Jun, 19

Aug. I.Seattle, Wash Jun. B

Greenville, S. C May 1

Adv, May 1.

PRIVATE BUILDINGS.

Jun. 22. Biscay, Minn Jun, 12

Jun. 23. Chicago. Ill Jun. 19

Jun. 24. Albert Lea, Minn Jun. 12

Jun. 25. Levis. Que Jun. 19

Jun. 29. Manning. N. D Jun. 19

July I.Marion, O J""-}?
July 10. Minot. N. D..... Jun. 19

July 15. Vancouver, B. C Jun. 12

MISCELLANEOUS.

Jun. 21. Painting, Etc., Hospital,
Ft Sill, Okla Jun. 12

Adv. Jun. 12.

Jun. 22. Iron, Steel, Etc., Wash-
ington, D. C Jun, 5

Jun. 24. Garbage Disposal, Etc.,

Detroit, Mich Jun. B

Jun. 25. Rock, New Orleans. La., Jun. IZ

Jun 25. Steel, Iron, Etc.. Panama. Jun. 19

Jun. 26. Sulphate of Alumina,
Washington, D. C Jun. S

Adv. June 5 to 19.

Jun. 26. Jib Cranes, Chicago, 111. , Jun. 19

Jun. 29. Stone, Memphis, Tenn.,, Jun. li

Jun. 29. Elevator Enclosure In

Hospital. Springfield. O. Jun. 19

Jun. 29. Street Cleaning, Roanoke,
Va I""- 1^

Jun. SO. Rip Rap'stone, Memphis,
Tenn J""- 1*

Jun. 30. Traction engine for roads,
Atlanta, Ga Jun. 19

Adv. Jun. 19. „ _, „
Julv 1, Crane. Halifax. N. S May 22

July 1. Corrugated roofing, soil

pipe. etc.. Panama Jun. 19

July 7. Laundry equipment. Son-
vea, N..Y Jun, 19

Adv. Jun. 19.

July 12. Tunnel, Pittsburgh. Pa... Jun. 5

Adv. June 5 to 19.

Julv 12. Repair wharves, Portland,
Ore Jun. 19

Adv. Jun. 19.
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New Construction Activities
It is estimated that the value of orders call-

ing for the export of steel and metal products

to Europe since the first of the year totals

$525,000,000, and that orders for steel, all of

which will be exported, exceed 50 per cent of

the orders being booked. This compares with

10 per cent in ordinary times, and as the steel

industry is just approaching capacity opera-

tion, gives an idea of the falling off in domestic

construction. Plates, bars and shapes have

been advanced |1, to $25 a ton, at the Pitts-

burgh mills, and further advances are looked

for.

Railway equipment orders, in addition to

calling for 250,000 tons of steel last week, are

said to have improved the lumber market. Sev-

eral large contracts to cover car building have

been placed in Chicago.

Increased freight carrying to the Eastern

seaboard seems to be indicated in the May
statement of the Baltimore & Ohio Railroad,

which shows a substantial gain in gross oper-

ating revenue over the corresponding month of

1914 for the first time during the current fiscal

year. If this indication is correct, the position

of the Eastern roads will be strengthened, al-

though it is doubtful whether any great in-

crease in construction work for these lines

would follow in the immediate future.

Governor Brumbaugh of Pennsylvania has

approved an $8,300,000 appropriation for State

road work.

Buildings

Two large building contracts are reported

this week, one, for the Frick Arcade at Pitts-

burgh, having been awarded at $2,500,000, and

the other for the Oklahoma State Capital, for

which the lowest bid submitted was in excess

of $1,300,000. Another building contracted for

in Pittsburgh will cost more than $300,000.

The contract for a seven-story steel-and-con-

crete warehouse was awarded 'luring the week
at Syracuse, N. Y., and a $200,000 building con-

tract was awarded at Utica, N. Y. Bids were
opened on a $123,000 fire station at Phila-

delphia. On the Pacific Coast, two contracts

were awarded, one at Spokane and the other at

Walla Walla, Wash., totaling $257,000. Bids
are desired on a $250,000 rubber factory at

Akron, Ohio, and on a .$400,000 theatre at Mil-
waukee.

Providence, R. I., has appropriated $175,000
to build a grammar school. Plans have been
prepared for a $100,000 theatre at East Boston,

Mass., and plans have been filed for a $200,000
apartment building in New York City. Plans
have been completed for a group of mill build-

ings to be erected at Ellwood City, Pa., at a
cost of $1,000,000. Plans are being prepared
for a $150,000 school at Lansford, Pa. Plans
have been filed for a $375,000 reinforced-con-

crete building in Brooklyn. The contract for a

$100,000 orphanage will soon be let at Su-

perior, Wis. The University of Rochester, at

Rochester, N. Y., and the University of Cali-

fornia, at Berkeley, contemplate erecting build-

ings costing from $150,000 to $400,000.

Bridges and Roads

The contract for a $140,000 drawbridge has

been awarded at Martinez, Cal. A $56,000

bridge over the Brazos River at Houston,

Texas, has been awarded. Bids are desired in

Philadelphia on three bridges to cost $134,000.

The State of Illinois desires bids on twenty-
four highway bridges whose cost will total

about $90,000. Bids are also desired on a num-
ber of highway bridges by the State of Michi-

gan. Plans are being prepared for a bridge

over the Des Moines River at Des Moines,

Iowa. Plans have been approved at Kansas
City for the Eighteenth Street viaduct, which
will cost $136,000. Two concrete bridges which
will cost $60,000 are proposed at Florence,

Ariz.

Bids on road work which will cost several

hundred thousand dollars were opened June 16

at Albany. The lowest bid on the Philadelphia

paving work was $303,000. Four paving con-

tracts awarded at Pittsburgh total $207,000.

A contract for road work at Tavares, Fla., was
awarded at $79,000. Montreal has awarded a

$65,000 paving contract, and Duluth has
awarded four contracts totaling $96,000. An
$88,000 contract has been awarded at Findlay,

Ohio, and the lowest bid opened June 8 at

Stockton, Cal., for paving work, was $71,000.

Quite a number of $50,000 contracts are noted.

Bids are desired on road contracts valued in

six figures by the States of Ohio and New
York. Bids are desired on paving work at St.

Catharines, Ont. It is reported that Pendleton,

Ore., will . pave thirty-four blocks, bids to be

asked in July. New York City will soon lay

fourteen blocks of asphalt and granite pave-

ment. East Orange, N. J., will spend $92,000

for road improvements, and Wilmington, Del.,

will soon call for bids on 110,000 sq. yd. of

pavement. Paving bonds totaling $90,000 have
been sold at Pittsburgh. Cleveland is consider-

ing building a $328,000 road. Bids are asked
July 1 for a $400,000 road bond issue at Green-
ville, N. C.

Waterworks and Sewers

A contract for steel pipe to cost $38,000 has
been awarded at Arcadia, Cal. Bids are desired

for laying a 30-in. pipe line at Beaumont,
Texas, and for building a reservoir and filtra-

tion plant at Port Henry, N. Y. Ashtabula,

Ohio, is considering a $250,000 water system.

Plans are being prepared for waterworks for

the Iowa cities of Riverside and Keota. Im-
provements to cost $400,000, which include

waterworks and a sewer system, are contem-
plated at Monroe, La. A filter plant proposed
at Arkadelphia, Ark., will cost $75,000, and
plans are being prepared for a $65,000 reser-

voir at Chariton, Iowa.

A sewer contract amounting to $105,000 has
been awarded at Winnipeg, Man. Two sewer
contracts awarded in San Francisco total

$70,000. Contracts for a disposal plant and
sewer system at Downington, Pa., have been
awarded at $63,000. Bids are desired for con-
structing a sewer tunnel in Cleveland, and for

sewer work to cost $110,000 at Watertown,
S. D. An additional tax of $2,500,000, to com-
plete the Cleveland sewage-disposal plants,

will have to be voted next' fall. A number of
sewer bond issues will soon be put on the mar-
ket. Among these are a $550,000 issue voted
by Stockton, Cal., and a $200,000 issue to be
sold June 29 at Milwaukee.

Miscellaneous

It is reported that a $500,000 power plant
has been contracted for at Fremont, Ohio. A
number of good sized levee contracts have been
awarded at New Orleans. The lowest bid for
the Thirtieth Street pier in Brooklyn was
$196,000. A small railway contract, calling for
200,000 cu. yd. of grading, was let at Meridian,
Miss. Bids are desired by the Public Service
Commission in New York City for track lay-

ing on a long elevated line in Brooklyn. Bids
are also wanted for 140 miles of ditch work at
Rosseau, Minn., and for a garbage-disposal
plant at East Chicago, Ind.

Prospects for railroad contractors seem to be
brightening, judging from the number of con-
templated extensions and new incorporations.
A $1,500,000 extension is to be made at Port-
land, Ore., and it is reported from the same
locality that the Southern Pacific Company will

electrify 43 miles of line. It is reported from
San Angelo, Texas, that an extension is con-
templated by the Orient system. Another pro-
posed extension is reported from Norfolk, Va.
A $1,000,000 company has been incorporated to

build a railroad near Roseburg, Ore., and a
charter has been granted to a company at
Charleston, S. C, that proposes constructing
85 miles of line. Bonds for $800,000 will be
sold to eliminate grade crossings at Youngs-
town, Ohio. It is reported from Baltimore that
the Pennsylvania Railroad is considering the
construction of a $1,000,000 coal pier. The bill

for constructing an 8-ft. channel to connect the
Great Lakes with the Gulf of Mexico by join-

ing the Chicago Drainage Canal and the Illi-

nois River has been signed by the Governor of
Illinois. Harbor improvements costing more
than $200,000 are contemplated at Providence,
R. I. It is reported that plans for eight mu-
nicipal piers are being considered at Baltimore.

WATERWORKS

PROPOSED WORK.
Athol, Mass.—Herbert L. Hapgood,

Chmn. Water Comrs., reported to favor
constructing reservoir of 3,000,000 gals,
capacity.

Lewlston, N. Y.—Election will probably
be called soon to vote J39,000 bonds for
Are protection and water supply system.

Lockport, N. Y.—Bd. Water Comrs.
reported to have rejected all bids opened
June 7 for a 10 and 12-in. water pipe on
Marloet and Mill Sis.; lowest bidder
|16,600. New bids will be called for.
Wm. G. Spalding City Clk.

Oswego, N. Y.—Citizens voted June 16
to ia.sue $35,000 bonds to extend and re-
pair water works.
Engr.
Patchogue, L. I., N. Y.—Reported to be

a movement on foot, looking to establish-
ment of a fire district In West Patchogue.
Walter E. Sexton, of Mineola, estimates
cost at $60,000 for constructing municipal
water works.

Hatfield, Pa.—Citizens voted $15,000
bonds June 9 for constructing water
works. Engineer, Ralph Shafenecker,
North Wales.

Contracting News
Of Special Interest to Engineers, Contractors,

Builders and Manufacturers of Engi-

neering and Building Supplies

J. F. Flanigan, City

City Point, Va.—City Point Water Co.
reported formed with a capital of $50,000
to construct water works. Richd, Bppes,
and Saml. W. Zimmer, both of Peters-
burg, among the incorporators.

Elberton, Ga.—City Council reported to
have authorized purchase of electric
pump at water works on Beaver Dam
Creek.

Ft. Meade, Fla.—All bids opened June
15 for purchase of $58,000 bonds for water,
sewer, street paving and electric lights,
rejected. New bids to be received. J. J.

Singleton, Secy. Bd. Bond Trus.

Monroe, La.—Walter Q. Kirkpatrick,
Birmingham, Ala., will report on condi-

tion of Improvements for water, light

and traction systems, also sewers and
pavement, as basis for $400,000 bond
Issue. H. D. Apgar, Mayor.

Philadelphia, Miss.—Citizens voted
$30,000 bonds June 11 to construct water
works and sewer system. T. E. Peebles,
City Clk.

Springfield, Tenn.—Plans being con-
sidered to enlarge municipal electric light

and water plant and install additional
machinery; cost about $15,000.

Ashtabula, O.—City Council considering
issue of $250,000 bonds to construct water
works.

Grafton, O.—C. J. Fitzgerald, of Elyria,
reported interested in construction of
water works.

Lima. O.—Special Com. appointed to
study water question has filed report with
Chamber of Commerce recommending
new storage reservoir on Fetter site north
of present Lake Lima.

Mancelona, Mich.—Citizens reported to
have voted $15,000 bonds to construct
water works.

Atkinson, III.—Plans being prepared by
A. M. Morgan. Chicago, for water works,
to cost $18,000.

Sparta, III.—W. McK. Brown, Room 300,
Cahokia Bid., E. St. Louis, is in charge of
proposed water works.

Warsaw, 111.—Plans being prepared by
A. M. Morgan, Chicago, for water works
extension, to cost $19,000.

Madison, Wis.—Water Dept. consider-
ing expenditure of $10,000 for laying
feeder mains.

Oshkosh, Wis.—City Council consider-
ing construction of filtration plant. Henry
A. Allen, Consulting Engr., Chicago, 111.

Charlton, la.—Plans being prepared by
M. G. Hall, Centerville, for a reservoir, to
cost $65,000. Fred J. Stewart, Resident
Engr.
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Ft. OadQ*. la.—PeUUons beias ctrcu-
latMi aikinf aty Council to emU election

»W*.f - - -to vote tIM,<M bonds for improvements
to wmter works, construct dam and in-
MaB electrical BcncratinK e<iuipmcnt to
MVPly dty with electricity.

Keeta, la.—Plans beinc iwvpared by
C P. Chase. Clinton, for water works.

Hh>ari*d«, la.—Plans belns preiiared by
C P. Chase. CUnlon. for water works.

1 ilwllald. Minn.—Council considering
ealUac alsetlon to issue tU.WM bonds for
lluimw—ienta and extensions to municl-
V»i slticti ic Ushi plant and waterworks

MlMMapoMak MliNi. — OouneU Water
Works Cam. cfderad water mains laid, at
a coat et tn,tK
Oaklay, Kan.—atiaaos reported to have

Toted n<,MO bonda for Improvements and
extensions to municipal electric Usht
plant and water worlts.

Bolomon, Kanw—FMPossd to construct
water wortn, to eoat tM.0O(. Ensineers,
Harper * mieo. Kanaaa dcr. Uo. G. M.
SpauMlns. City Clk.

Fromberg, Mont.—Citlsens voted fll.MO
bmda tor euntrucUna vrater works. En-

r. B. T. aUa. HUlnss.

Canova, S. O.—Rei>orted desired by H.
H. Sctitiltr. Town Clk.. a< follows: Until
June !8 for well: until July ; for general
contract for water worlss.

Powell. Wyo.—UnUl July S by W. A
Deming, Town Cllt.. for constructing
gravity water system to include 7 miles
supply line 10-ln., 50,000 sal. tanic, i%
miles distribution. 1 filter near intake.
Engineer, G. H. Setham. Denver.

Beaumont. Tex.—Until July 14 by J. G.
Sutton. City Secy., for furnishing material
and laying a 30-ln. pipe line across Neches
River, constructing canal intake and
other Improvements in connection with
canal extension for system. Burns &
McDonneU. Engrs.. Scarrltt Bldg., Kansas
City. Mo.

Wotkpoi l. Mou—City Clerk writes no
bids ret reeeived for constructing water
worka, as wells are not yet satisfactory.

ArtcmtUttMm, Arfc.—Arkansas Ught *
Power CO.. oooalderins construction of
altar plaat: coat about t7»,«00.

Marlanna. Aric —' Arkansas Light ft

Water Co. reported to have purchaaed
of Marlanna Electric Co. and
water worka. It is said Im-

Bta wlO be made.

Columbua. Tex.—Citixens voted $9,000
boBds to extend and imitrove water

s. Waalb—R. H. Thomson, of
Saattla. reported engaged by City Council
to lovoatigate proposed WVnooche water

rtaot, whlc~bich dty contemplates develop
mg (or municipal Water supply.

Pa Cll, Wash.—Washington Pipe &
Fdry. Col. Taooma. reported to have peti-
tloood OtT Cotmcll for franchise to con-

. and Imaintain water works, to cost
about SX.OM.

-Taooma. "Waak.— Metropolitan Park
CoiBB.. PwnsWerlnr purchase and Installa-
ttai of t,«M ft. lO-in. c. i. water pipe.

. Ore.—Citixens voted $10,000
Jane • to construct water works.

Nortli Bond. Ore.—City Council oon-
tderlng acqnlrlng water right on Pony
Inlet waterMMd. with view to construct-
ing mimielial water works.

•t. Marias, Idaho.—Plans being i>re-
pared for constructing water works;
COM aboot ttO.MM. Chas. R. Schulte,
CItr CU.

Halifax. N. S.—Raportad bonds for
{IS1,«00 wiU be sold June ZS by W. L.
Brown. City Treas. and includes $25,000
•ztanstoo to water system, $(0,000 sewer
extension. tli.OOO and permanent aide-

BIDS OESIREO.
Hanry, N. Y.—Until July 7 by A.

C. Uadln. Vlbge Clk. for Installng
voir and flltratlon plant, advertised In
lf>Hln s«»rlm Baeord. Mortimar T. Ferrla,

New York. N. Y.—CnUI July 7 by Bd.
Water Supply <W. Bruce Cobb, Secy.).
(or Contract IM—drainage equipment for
nawalariog dtr tonnel of the Catskil
lilqBaduet and Miafts ll and 12.

f, Pa^—UnUI July 12 by Bobt-
H. Wllaon, Chmn. Water Com. for one
water works pump MO.OM gabi. capacity
In 24 bra.

Pawaae ols. Fis. Bee "Public Buildings."

Maal Pipe, Etc for Tunnel Work,
Clavsiand, O.—Until June 20 by Commis-
aloner Pnrdiase A Supplies, for galvan-
iaad steel pipe, two S-ton gaaollne loco-
nottves and wrought steel pipe for West
8Ma Tunnel extension. Dept. Pub. Utlli-
tlea. DIv. Water.

Cbicaoo, III.—By W. R Moorebonse.
Comr. Pub. Wks., for folk>wing:
Until July 1 for non-conducting cover-

ing in water-supply pumpln* station and

Vaiil July I (or (uraUhIng at the Cen-
tral Ave. pamptng station i water- tube
bollcra with aaperbcaters, furnaces and
mochanieal sCOMrs: steam presaure 170
Iba. per sq. in.: normal capacity of each
boiler 2«,M» Iba. of steam per hr.

.Kohler. Wla.—Reported desired until
June 20 by Village Bd. (Henry Schumann.
Ok.), for water works system. Jerry
Donohue. Engr.. in Charge. Sheboygan.

Thief River Fsila, Minn.—Until July (
by E. J. Overbind. City Clk., for fumbh-
ing f. o. b. 8M4 lin. ft. * In. standard c. i.

mains. 12 hydrants. 7 S-ln gate valves,
tees, etc., also separate bids for con-
structing water works.

Pratt, Kan.—Until June 20 by W. O.
Humphrejra, Mayor, for Improvements to
water ' worlcs, including pipe line material
f o.b. cars, installation of pipe line, re-
laying old material, wells and suction
lines, 700 g. p. m. triplex pump, venturl
meter and station piping; pump house
building.

Syracuse. N. Y.—G. D. Holmes, Ch.

Engr., Intercepting Sewer Bd., writes that

bids will probably be caned for in July

for sewer extension and drainage dltcn for

Northeast Section of city, to cost about
$50,000; this Is the storm water outlet for

the Huntley Tract system.

Ft. IVIeade, Fla.—See "Water Works."

Hammond, La.—Bonds (or |40,000 (or

sewerage will be sold June 26 by T. K.

Thames. Comr. Finance.

Monroe, La,—See "Water Works."

Miss. — See "Water

PRICES AND LETTINQS.
Itlndicatea aicard of contract.

Troy, N. H.—Contract for construct-
ing water worlss awarded to Pascal
C. Rici. Rutland, as follows: 6000 ft.

12- in. wood stave pipe, 23 cts.; 8000 ft.

10-in.. 23 cts.; 1800 ft. 10-ln. c.-i. pip*.
IS cts.: 1700 ft 8-in., 24 cts.; 1800 ft.

6-in., 22 cts.; 600 cu. yds. earth excav.,
70 cts.; 70 cu. yds. concrete in dam, $9;
200 cu. yds. earth grubbing in dam, 60
cts.; gate house, $150; set hydrants, ea.,
$2; set gate, ea., $1; 300 cu. yds. rock
excav., $4.50; total. $10,689. Next 3 low-
est bids: Sousl & Williams, Boston.
Mass., $11,119; G. Ferullo, Boston, Mass.,
$11,756; John E. Palmer, Boston, Mass.,
$12,678. E:ngineer, A. W. Dudley, Man-
chester.

'AOartmouth, Mass.—Contract awarded
to A. Williams & Co., 3 Cotting St., Bos-
ton, to furnish and lay 6 to S-in. water
pipe, at $33,153.

New York, N. Y.—Following are unof-
ncial totals of lowest bids opened June 22
by Bd. Water Supply. Municipal Bldg..
for Contract 106 and 159 (not yet award-
ed):
Contract 106. furnish and install bronze

or steel ladders, nozzles, etc., (two bid-
ders). Chas. Meads, 38 Park Row, $19,640;
Concord Constr. Co., Brooklyn, $21,025.
Contract 159, constructing coagulation

plant In Mt. Pleasant: Guarantee Constr.
Co., 140 Cedar St.. $21, 48a: H. H. Voughl
A Co., Grand Central Terminal, $21,871.
ChBLB. Meads & Co., $27,117; Fredk. M.
L«wi8, 411 Manhattan Ave., $27,150.

'i^Frederlck, Md.—Contracts awarded by
Bd. of Aldermen for pipe line from Fish-
ing Oeek to city as folows: To Brady
Bros.. Frostburg, excav. and laying,
$4,152; H. C. Brooks, Martinsburg, W. Va.,
to furnish pipe, $11,304, and R. D. Wood
& Co.. Philadelphia, for valves, $402.

'^Cleveland, O.—Contract awarded by
Bd. of Control to Cleveland Macadam Co.,
for filter sand and gravel for Division Ave.
nitration plant, at $20,460.

Chlcaoo, III.—Following lowest bids
opened by Bd. Pub. Wks.: June 17 for
two 3,000,000 gal. centrifugal pumps.
United Eng. Co.. Chicago, $3,979: June 18
for gate valves, Pratt & Cady, Hartford,
Conn., $3,000.

*Fond du Las, Wis.—Contract reported
awarded to American Cast Iron i'lpe Co.,
Minneapolis, Minn., for c. I. water pipe at
$1(,000.

'^^Arcadla, Cal. — Contract reported
awarded to Lacy Mfg. Co., Washington
Bldg.. Los Angeles, to furnish and Install
riveted steel pipe in municipal water
works at $38,141.

•Salt Lake City Utah—Contract for
ronstructing 5,000.(i()o gal. concrete reser-
voir (bids opened June 16) awarded to
P. J. Moran. Contr Inc.. at $18,209 to
complete in 110 days. Next 3 lowest
K^.or-'-.y- Mellen, Salt Lake City,
$18,285; John Holt, Salt Lake City, $18,-

!TS=...M"'l'"" * Palm. Salt Lake City.
tl».2«l. K. A. Scheld, City Recorder.

SEWERAGE AND SEWAGE
DISPOSAL

PROPOSED WORK,
PIttsfleld, Mass.—Bd. Aldermen passed

ordinances appropriating $26,000 for ex-
tension of sewers in South St. and $40,000
for additional sewage flltratlon beds.

Westfleld. Msss.—Sewer bonds for $12,-
000 reported sold.

Woonsocket, R. I.—New sewers to be
fST^l^'^ii? '" "everal streets, to cost
$22,000. F. A. Milbi, City Engr.

New Haven, Conn.—Mayor Rice hasbeen asked to approve order passed by
BO. of Aldermen for $110,000 bonds (orWhallev Ave. sewer, which will provide
?,? wL.Jiif*'j;*j; "'."i?."' '° "e constructed
In Westvlile School Dlst.

Buffalo, N. Y.—City Council ordered
construction of a 16-in. tile sewer In
Northumberland St.

'"

City Council decided to construct 16-ln

birUnd'Av *'*'''*' *•» '""l Northum-

Herklmer, N. Y.—Bonds for $30,000 re-ported sold to extend sewer system.

Philadelphia,
Works."

Cleveland, Tenn.—Walter G. Kirk-
patrlck, of Birmingham, Ala., engaged to

prepare plans and supervise construction

of proposed sewer system; to cost

$76,000. Bids for bonds opened June 17

have been rejected, and new bids will be
received. C. A. Mee, Mayor.

Cleveland, O.—Voters this fall will be

asked to approve an additional tax to pay
interest upon bonds issued for building

sewage disposal plants. Three disposal

plants are to be built at an estimated
cost of $3,859,000. About $1,352,000 has
already been spent on the work.

Columbus, O.—Bd. Pub. Service about
to let contract for enlarging sewage dis-

posal plant.

Geneva, O.—City Engineer reported to

be preparing plans (or the Baline ana
Orchard St. sewer.

Markle, Ind.—Plans reported completed
by Thos. Ruggles, for construction of

sewer system.

Chicago. III.—Sanitary Dist. of Chicago
on June 21 instructed its Counsel and
Eng. (Jom. to proceed immediately in co-
operation with city for abatement of

Bubbly Creek nuisance. An ordinance
was passed prohibiting discharge of in-

dustrial sewage containing garbage, ashes,
miscellaneous wastes and solids into main
channel or tributaries; also an ordinance
permitting filling of creek by Sanitary
Dlst. and putting sewage into an inter-
cepter.

Warsaw, III.—Plans being prepared by
A. M. Morgan, Chicago, for sewer system,
to cost $28,600.

Wenona, III.—We are informed that
contract will not be let until August for
constructing 5 miles sewers and septic
tank. Melluish & Broyhlll, Engrs.,
Bloomington.

Milwaukee, Wla,—Reported bonds for
$200,000 (or general sewer work will be
sold June 29 by Bd. Public Debt.

Keokuk, la.—City Council considering
construction of sanitary sewers in Kil-
bourne's addition.

Watertown, S. D.—F. W. Shreiber, Citv
Engr., writes bids for construction wil'l
probably be received in July for 18,500
ft. 15. 18, 30 and 33-in. pipe sewers and
9700 ft. 36, 42. and 57-in concrete sewers;
total cost $110,000. O. M. Lane, City Aud.

Walkervltle, Mont.—Preliminary plans
prepared (or sewer system; cost about
$26,000.

Beevllle, Tex.—City Comn. will soon
call election to issue $15,000 bonds to ex-
tend sewer system. W. Ranney, Engr.,
San Antonio.

..It!,"!.''"'' Colo,—Bonds (or $75,000 to
$100,000 will soon be sold, to be used for
construction of trunk sewers and disposal
plant.

Pullman, Wash.—Council considering
Improvement of alley through Blocks 4,
6 and 6, College Park Addition, by con-
struction of trunk sewers, sub-sewers and
lateral sewers; cost about $10,000.

cf•?>"!.'• «)f"^-~'"- S- '^oune. Chmn.
P°-J^^''- W<»-. approved plans for sewers
in Falrmount Ave. and other streets, to
cost $60,000.

Albany, Ore.—City Council decided to
construct main trunk sewer south along
Cottage and Tekena Sts.; cost, $10,000.

, ^*llYf"^""j. Ore,—Louis C. Kelsey Sell-
ing Bldg., Portland, preparing plans forsewer system; cost $25,000.

Iiiiperial, Cal.-City Clerk writes bonds
will be sold July 14, to be used for con-
structing 179,280 ft. 33-in. pipe or cement
sewers.

Stockton, Cal.—Citizens v..<ed $200,000

t?"<^''L,>^y"^ ^^.'°'' """""^ sewers and
$3»0,000 for sanitary sewers.

Mesa, Ariz,—Bonds for $75,000 for sewer
system and disposal plant, reported will
be sold June 30 by Common CouncilHarry Hancock Phoenix, Engr.

Halifax, N, 8,—See "Water Works."
Vancouver, B. C—City Council con-

sidering construction of sewers in 20th
?L' i9.

'^°^^ $20,000; 19th Ave., cost $14,-
500; Victoria Drive, cost $12,000, and 14th
St., cost $16,000.

BIDS DESIRED.

H-^'"^!?,T'' '*J.«--tF""' '"'y 6 by Bd. Pub.
VVks (Bion Bradley, Jr., Comr.) for 3710

$18 o6o
i^-in. pipe sewers; cost

Boston, Mass.—Until June 29 by Patk.OHearn, Acting Comr. Pub. Wks forconstructmg pipe sewers and drain's in

Prince St., West Roxbury. Richfield and
Westwood Sts., Dorchester, and Alleys
Nos. 903 and 904 and outlet in Bickerstaff
St., Roxbury.

SyV-acuse, N, Y.—Until July 12 for con-
structing: a system of sewers in northern
part of city known as Huntley System No.
2, consisting of separate system, the
storm sewers (brick or concrete) ranging
from 66 lo 15 in. (pipe) and sanitary sew-
ers ranging from 22 to 8 in., with neces-
sary manholes, etc. Estimated cost, in-
cluding inspection, $112,000. M. B. Palmer.
Deputy City Engr.

Avalon, N. J.—Until July 12 by Gilbert
S. Smith, Mayor for about 14,000 lin. (t.
c.-i. or vitr. pipe sewers, 12 to 20 in., to-
gether with manholes, centrifugal pumps,
gasoline engines, sedimentation tanks,
chlorine appliances, and other appurte-
nances, advertised in Engineering Rec-
ord. Ralph L. Goff, Engr., Ocean City.

Madlsonvllle, Ky.—Until July 1 by Bd.
Pub. Wks. (W. J. Dulin, Secy.) for con-
structing 8,666 ft. sanitary sewers.

Cleveland, O.—Until July 7 by A. B.
Callow, Comr. Purchase & Supplies, for
constructing under 2 contracts, in tunnel,
approximately 7,500 lin. ft. 6 ft. circular
brick sewer, advertised in Engineering
Record.

Columbus, O.—Until June 29 by Geo. A.
Borden, Dir. Pub. Service for converting
septic tanks into settling tanks of Imholl
type and constructing new sludge drying
beds at Sewage Treatment Wks., ad-
jacent to Scioto River, Franklin Town-
ship, Contract 28.

Chicago, III.
—^Untll July 2 by Bd. Local

Improv. (Edw. J. Glacklin, Secy.) for con-
structing drains in various streets.

East St. Louis, ill.—Reported desired
until July 7 by G. L. Tarlton, Pres. Bd.
Trus. for constructing an outlet sewer
protection at Station No. 866 of Con-
struction Project No. 7, Sect. B of Sect.
6 from levee.

Gibson City, III.—Until July 1 by
Comrs. Sangamon and Drummer Drainage
Dist. at office of Phillips & Swanson, Gib-
son City, for constructing covered drains,
about 12,928 ft. and 2 laterals about 3304
ft. 38, 40 and 45 in. segment block sewer
pipe, 9312 ft. 22. 24, 26, 27, 28 and 32 in.

standard vitr. sewer pipe, 120 ft. 32 and
38 in. light weight c. i. pipe, etc.

Peoria, III.—Until July 12 by Bd. Local
Improv. (Sherman W. Eckley, Pres.) for
constructing South End Sewer, East Sec-
tion, advertised in Engineering Record.
Cost $221,279.

EIroy, Wis.—Until July 6 by Wm. Flood,
City Clk. (or 1140 ft. 10 and 857 ft. 8 in.

vitr. pipe sewers, 6 manholes, etc. 1 con-
crete bulkhead. W. G. Kirchoffer, Engr.,
Madison.

Kohler, Wis,—Reported desired until
June 30 by Village Bd. (Henry Schumann,
Clk.), (or sanitary sewer and storm
drainage system. Jerry Donohue, Engr.
in Charge, Sheboygan.

Sheboygan, Wis.—Until July 2 by Bd.
Pub. Wks. (C. U. Holey, Chmn.) for

12,055 ft. 12, 10 and 8-in vitr. pipe sewers,
58 manholes, etc., advertised in Engineer-
ing Record.

Hamilton, Ont.—See "Public Build-
ings."

PRICES AND LETTINGS.
iflndicates award of contract.

Greenwich, Conn.—Following are four

lowest bids opened June 14 by Sewer
Comrs. (or constructing sewers in East
Port Chester, Sewer Dist. No. 9: Lincpln-
Steele-Fleming & Co., & Jos. A. Morrison
Assoc, 17 Madison Ave., New York, $23,-

999 (lowest bidder); Fred E. Gross & Son,

Yonkers, N. Y., $24,409: Daly & Merritt,

Port Chester, N. Y., $28,203: W. T Ryan
Constr. Co., 129 Barker St., Hart(ord, $29,-

794.
Unit prices o( lowest bidder:

Tile Sewers ,„ ,,
14764 lin. (t. 8-in., cut 0-8 ft $0.60

3645 lin. ft. 8-ln., cut 8-10 (t 0.83

825 lin. ft. 8-ln., cut 10-12 ft 0.94

400 lin. ft. 8-ln., cut 12-14 ft 1.27

375 lin. ft. 8-in., cut 11-16 ft 1.5|

50 lin. ft. 8-ln., cut 16-18 ft 1.8B

50 lin. ft. 8-ln., cut 18-20 ft 2.24

100 lin. fe. 10-in., cut 0-8 ft 0.69

150 lin. ft. 10-in., cut 8-10 ft 0.90

610 lin. ft. 10-in.. cut 10-12 ft 1.02

200 lin. (t. 10-in., cut 12-14 ft 1.S5

635 lin. ft. 10-ln., cut 14-16 ft 1.60

70 lin. ft. 10-in., cut 16-18 ft 2.02

300 lin. (t. 12-in., cut 0-8 (t 0.78

50 lin. ft. 12-ln., cut 8-10 ft 1.00

100 lin. (t. 12-ln., cut 10-12 ft 1.12
216 lin. ft. 12-ln., cut 12-14 ft 1.48
50 lin. ft. 15-ln. tile, cut 0-8 ft 0.96

150 lin. (t. 8-in. c.-i. pipe, cut 0-8 (t. 0.90
250 lin. (t. 10-in. c.-i. pipe, cut 0-8

(t 1.12

1200 lin. (t. 12-ln. c.i. pipe, cut 0-8
(t 1.44

658 8x5-in. tile Y branches, each.. 0.30
SO 10x5-in. tile Y branches, each., 0.42
21 12x5-ln. tile Y branches, each.. 0.61

3 8x6-ln. c.-l. Y branches, each.. 3.00
5 10x6-in. c.-l. Y branches, each. 4.00

23 12x6-ln. c.-i. Y branches, each. 6.00
110 manholes, cut 0-8 ft 37.00
108 ft. manholes, extra depth over

8 ft 4.16
5-in. house connections, per vert. ft.. 0.20
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*Beaver Falls, Pa.—Contract awarded
for constructing sewage disposal plant
(bids opened June 8) to Pihl & Miller,
Pittsburgh, at following bid: tanks, $14,-

900; sludge beds, $960; sterilizing equip-
ment, $866; pump and engine, $920; piping,

$2,220; total, $19,800. Engr., Leo Hudson,
House Bldg., Pittsburgh.

Downingtown, Pa.—Bids were opened
June 7 by Borough Council for sewage
disposal works and sewer system, about
7 miles 8 to 18 in., from plans of Herbert
W. Hatton, Wilmington, Del., and follow-
ing are lowest bids received:
Sewage Disposal Plant: Pollock &

Lewis, Downingtown, $35,900 (awarded
contract); Cantrell Constr. Co., Philadel-
phia, $38,730; Fred E. Gross, Yonkers, N.
Y., $39,500; Eklw. H. Vare, 1120 Race St.,

Philadelphia, $40,000.
Sewer System: Geo. C. Souder, Lan-

caster, $27,231 (awarded contract); Mar-
tin, Miller & Pizzimeenti, Caldwell, $31,-
923; Frank X. Hinden, Lancaster, $32,080;
M. & T. E. Ferrell, West Chester, $32,972.
Unit prices of Geo. E. Souder, successful

bidder for sewer system:
Terra Cotta Pipe Sewers.

18-ln., to 4 ft. deep $0.72
618 ft. 18-in., 4 to 6 ft. deep 0.79
700 ft. 18-in., 6 to 8 ft deep 0.88
1600 ft. 18-in., 8 to 10 ft. deep 0.98
1500 ft. 15-in., 4 to 6 ft. deep 0.60
490 ft. 15-in., 6 to 8 ft. deep 0.69
16-in., 8 to 10 ft. deep 0.78
16-in., 10 to 12 ft. deep 1.02
12-in., to 4 ft. deep 0. 43
1070 ft. 12-in., 4 to 6 ft. deep 0.44
12-in., 6 to 8 ft. deep 0.53
460 ft. 12-in., 8 to 10 ft. deep 0.63
12-ln., 10 to 12 ft. deep 0.85
12-in., 12 to 15 ft. deep 1.10
3290 ft. 10-in., 4 to 6 ft. deep 0.40
110 ft. 10-in., 6 to 8 ft. deep 0.48
10-in., 8 to 10 ft. deep 0.58
10-in., 10 to 12 ft. deep 0.81
10-in., 12 to 15 ft. deep 1.05
19,632 ft. 8-in., 4 to 6 ft. deep 0,33
12,657 ft. 8-in., 6 to 8 ft. deep 0.41
1973 ft. 8-in., 8 to 10 ft. deep 0.52
300 ft. 8-in., 10 to 12 ft. deep 0.75
8-in., 12 to 14 ft. deep 1.00

Y-Branches.
2 18-in 1.20
2 15-in 1,00
4 12-ln 0.75
20 10-in 0.60
1025 8-in 0.44
11 lampholes 10.30
144 plain manholes 35.50
1 flush manhole 50.00
Drop manhole 38.00
5 catch buckets 4.80
7 flush tanks 88.00
5 ft. house connections 0.50

C. I. Pipe
196 ft. 8-in., 4 to 6 ft. deep 1,47
108 ft. 8-in., 6 to 8 ft. deep 1,55
416 ft. 12-in., 4 to 6 ft. deep 2.14
IB-in 2.40
192 ft. 18-in., 4 to 6 ft. deep 3.29

Montrose, Pa.—Lowest bid opened June
10 submitted by N. Y. Sewage Disposal
Co., 37 E. 28th St., New York, at $2,056
for vitr. pipe sewers and $7,063 for dis-
posal plant.

Cleveland, O.—Contracts awarded by
Bd. of Control for sewers as follows;
To Wm. McDowell & Son Co., at $17,000
for sewer in Spring Rd. S. W.; J. C.
Devine Co., at $9,500 for diversion sewer,
junction and overflow chambers, screen
and grit chambers and wooden flumes at
sewage treatment works, W. 58th St. and
lake shore; to Lake Erie Paving &
Constr. Co., at $17,697 for sewer in San-
dusky Ave. S. E. (E. 93rd St.—E. 102d
St).

FIndlay, O.—Contract for constructing
2500 ft. 72 in. segment block sewer
awarded to S. Renick, of Findlay, at $S
per lin. ft.; 100 cu. yds. extra concrete.
$6; timber retained in trench, $35 per M.
ft. H. A. Glathart, City Engr.

West AMIS, Wis.—Contract reported
iwarded by Bd. Pub. Wks. for sewers, in-
;luding 1000 ft. 42 in. concrete segment
block, to Public Service Co., Omaha, Neb
at $8,071.

Hartley, la.—Contract awarded by
City Council for constructing sewer sys-
tem to Arthur A, Dodson & Co,, Lincoln
Neb., at about $19,000.

Lake Mills, la.—Following are bids
opened June 14 for constructing system
sanitary sewers and disposal pant from
plans of M. Techirgl & Sons. American
Trust Bank Bldg., Cedar Rapids: W. F
Riley, St. Louis, Mo., $23,306 (awarded
contract); Moore-Sieg Co., Waterloo,
|27,012; Cedar Rapids Contr. Co.. Cedar
Rapids, $27,831; M. S. Jackson, Cedar
Rapids, $28,707; Engr.'s estimate $27,712.

...^J^"'* prices of W. F. Riley, successful
bidder:
3570 ft. 6-in. sewer $0.38
5°°0 ft. 8-in. sewer 0,50
4060 ft. 10-in. sewer 0.60
32 manholes, each 35.00
5 flush tanks, each 60.00
3 double flush tanks, each 70,00
2000 lb, bitumen in Joints, per lb.. 0.08
Settling tank (lump sum) 2800.00
Filter area (lump sum) 900.00

l.^ll^KJf':
" 50.00

24 ft. 10-m c. 1. pipe 2.00
1190 ft. 15-in. sewer 1.50
2070 ft. 12-ln. sewer 1.40
4780 ft. 10-ln. sewer 70
660 ft. 6-ln. sewer 0.35
21 manholes, each 35 00
1 flush tank 60 00
1000 lbs. bitumen in joints', per'ib!! o!o8

Mt. Ayr, la.—Bids opened June 3 for
construction of sewers from plans of E. T.
Archer & Co., Kansas City, Mo., and con-
tract awarded to Matthews Constr. Co.,
Kansas City, Mo., at following bid: Trunk
sewer: Trench and backfill, 15 cts. to 75
cts., according to depth; 8 and 10-in. pipe,
21 cts. per ft.; Y branches, 25 cts. and 35
cts.; manholes, $26 and $30 with $2.25 per
ft. extra depth; disposal plant about
$1,500; total, including other miscellaneous
material, $14,081. Lateral sewers: trench
and backfill, 15 cts.. to 70 cts., according
to depth; 6-in. pipe, 14 cts, and 8-in., 17.5
cts.; Y branches, 15 cts. and 25 cts.; flush
tank, $60; manholes, $27.50 and $40; lamp-
holes, $750; total, $17,991.

Tripoli, la.—Contract reported award-
ed for constructing sewer system to
Cedar Rapids Constr. Co., Cedar Rapids,
at $20,728.

Bismarck, N. D.—Contract reported
awarded to Haggart Constr. Co., Fargo,
for 4 blocks of sewer at $15,107. Other
bids: M. P. Moore, Bismarck, $17,035;
Grambs & Peet Co., Bismarck, $18,429;
Grand Forks Concrete Co., $15,987.

Sisseton, S. D.—Following totals of 4
lowest bids opened June 15 for construct-
ing sewer system and treatment plant
from plans of Dakota Eng. Co., Mitchell:
E. M. Scheflow, Elgin, 111., $24,804; H. J.
Cathroe, Omaha, $28,750; Jas. Kennedy,
Fargo, N. D., $29,744; Security Bridge Co.,
Billings, Mont., $29,768. Work includes;
6330 ft. 15-in.; 180 ft. 12-in.; 3245 ft. 10-
in., 20,346 ft. 8-in.; 78 manholes; 7 flush
tanks; 6 lampholes; treatment plant,
sludge bed and outlet bulkhead.

Whitehall, Mont.—The proposed sewer
system will cost about $14,000 and will in-
clude 2 miles of 10, 8 and 6-in. pipe sewer,
disposal plant Imhoff type. Bids for bonds
to be received in August. Geo. E. Baker,
City Engr.

Chehalls, Wash.—Contract to con-
struct trunk sewer (bids opened June 7)
awarded to Hurd & De Camp, of Spo-
kane, at $17,575. Next 3 lowest bids:
K. Sauset, Bellingham, $18,737; E. M.
More, Tacoma, $20,575; Pacific Sewer &
Water Main (jonstr. Co.. Tacoma, $21,-
775. D. W. Boone, City Clk.

Port Angeles, Wash.—Contract re-
ported awarded to Metier & Coyne, Port
Angeles, to construct sewer system at
$37,804.

North Bend, Ore.—Contract for con-
structing sewer system, awarded to Edw.
Sandeberg, Portland, at $16,439. (Bids
opened June 8). Next 3 lowest bids: Jas.
Kennedy, Portland, $17,029; Tibbetts-Fa-
cific Co., San Francisco, Cal., $17,222; C.
G. Randies, Portland, $19,125. C. E. May-
bee, City Recorder.

San Francisco, Cal.—Contract for
constructing sewer and appurtenances in
5th St., Howard to Brannon Sts. re-
ported awarded to Healy-Tibbitts Co.,
at $59,237; paving and building sewer in
44th Ave. bet, Judah and Kirkham, to J.
F. Dowling, $10,734.

Winnipeg, Man.—Contract reported
awarded to Thos. Jackson & Sons, to con-
struct 2 sections of Jefferson Ave. sewer
at $105,727. This will complete the sewer
from Altkens St, to Sinclair. Contract for
the 3d section not yet let.

BRIDGES

PROPOSED WORK.
Boston, Mass.—Boston Elevated Ry.

(-'o. contemplates constructing railway
bridge across Mystic River.

Woonsocket, R. 1.—City will construct
2 concrete bridges on Clinton St.; cost
$9,000

Bridgeport, Conn.—Citizens Voted June
20 to i.^'Hiie bonds for construction of
bridges :it Kasl Washington ."Vve. and
Grand St.

Mohawk, N. Y.—Citizens voted to con-
struct 9 concrete bridges along Paines
llo.low ltd.

Utica. N. Y.—Council voted to construct
briilxe over Mohawk PJver, also temporary
foot bridge at N, Genesee St., and a tem-
porary bridgp at Miller Rd.

Bloomingdale, N. J. — Lowest bid
openoil for constructing bridge between
Hutlci and Bloomingdale that of Logan
Constr. Co., at $7,000, Passaic and Morris
Counties to share cost.

Freehold, N. J.—Contract about to be
let by Kd. Freeholders for constructing
Strauss Ba-scule lift bridge over Mata-
wan Creek on Keyport—South Amboy
Rd.

Petersburg, Va.—R. D. Dudd, City
l''n^M-.. writes plans have not yet been
apjiroved for bridge proposed over Appo-
mattox Hivcr to coimect Petersburg with
("bestcrfield County. Work will probably
not be started this year.

Ft. Myers, Fla.—Bonds for $177,500 for
Special Koad and Bridge Dist. No. 1
will be sold July 5 by Co. Comrs. (H. A.
Hendry, Clk.).

Knoxvllle, Tenn.—About $21,700 is to be
spent by county for repairs to bridges.

Indianapolis, Ind.—Bd. Public Works
approved plans of Vandalia R.R. Co. for
extending Vincennes and St. Louis
Division Bridges across White River.

Houghton, Mich.—Contract about to be
let by Duluth, South Shore & Atlantic
Ry. Co. for steel superstructure and ap-
proaches to Portage Lake Bridge. (E. R.
Lewis, Engr., Bridge Dept., Duluth,
Minn.)

Des Moines, la.—Plans being prepared
(or bridge over Des Moines River at
University Ave.; probably reinforced
concrete, spandrel span. Horace Su-
song. City Clk.

Sioux City, la.—City Council contem-
plates constructing concrete bridge over
Sioux River at North Riverside.

Kansas City, Mo.—City Comrs. ap-
proved plans for 18th St. Viaduct, to be
constructed over tracks Union Pacific and
Chicago, Rock Island & Pacific R. R.;
cost $136,000.

St. Louis, Mo.—Missouri Pacific R. R.
Co. (J. R. Stephens, Ch. Engr., St. Louis)
and Frisco R. R, Co. voted to construct
viaduct 80 ft. wide over tracks at Chou-
teau Ave.

Ft. Worth, Tex.—About $8,000 will be
spent by Comrs. Court, Tarrant County,
for rebuilding Park St. Bridge.

Seattle, Wash.—Bd. Pub. Wks L. B.
Young. Chrmn., instructed City Engineer-
ing Dept. to begin construction, by day
labor, on approaches of Salmon Bay
Bridge across Lake Washington Canal.
Council appjropriated $90,000 to cover cost
of work.

Portland, Ore.—City Engineer directed
to prepare plans for constructing Union
Ave. viaduct over tracks of Oregon-
Washington R. R. & Navigation Co.,
cost about $50,000.

Meridian, Cal.—Contract soon to be let
by Northern Electric Ry. Co. (W. A. Mc-
Govern, Gen. Mgr., Sacramento), for re-
pairs to bridge over Sacramento River at
Meridian.

Florence, Ariz.—Two concrete bridges
proposed, to cost $60,000. Address E. S.
Stafford, Co. Engr.

Chains, Idaho.—Citizens of Custer
Coimty voted to issue $35,000 bonds for
constructing 5 steel bridges.

Lansing, Ont.—York Township Council
considering plans to construct a con-
crete bridge on Lansing Side Rd. ; cost
about $5,000.

BIDS DESIRED.
Springfield, Mass.—Until July 1 by Bd.

Superv. for painting North End Bridge
over Connecticut River between Spring-
field and West Springfield. F, H. Clark,
Supt. Streets & Engineering.

Until July 8 by City Clerk, addressed
to Bd. Superv., for constructing Plain-
field St. Bridge, advertised in Engineer-
ing Record. F. H. Clark, Supt. Streets
and Engineering.

Pine Brook, N. J.—Reported desired
until June 28 by Bd. Freeholders, Morrig
and Essex Counties, at Court House, Mor-
ristown, for rebuilding bridge over Passaic
River at Pine Brook, between the two
counties. Wm. E. King, Engr., Morris
County.

Philadelphia, Pa.—Until July 8 by M. L.
Cooke. Dir. Dept. Pub. Wks., for con-
structing 3 bridges, one each at 5th and
3d Sts. and Fisher Ave., advertised in
Engineering Record.

Sunbury, Pa.—Reported desired until
June 28 by Aaron Raker, Compt. for rein-
forced concrete bridge over Kapps Hol-
low Run in Point Township.

Lewlsburg, W. Va.—Reported desired
until July 6 by Job. S. Crawford, Clk.
County Court, for constructing 3 concrete
or steel bridges, two 20 ft. and one 16 ft.

span.

Milton, W. Va.—Reported desired until
July 6 by R. S. Douthat. Co. Clk., Hunt-
ington, for concrete woJfc for bridge over
Chesapeake & Ohio Ry. Co.'s right of
way at west end of old bridge across Mud
River at Milton. Oliver & Maupin, Engrs.,
Huntington.

Lake Charles, Ua.—Reported desired
until July 1 by Police Jury, for con-
structing reinforced concrete bridge; cost
$100,000.

Gulfport. Miss.—Until July 5 by John
J. Murphy, Clk. Bd. Superv. for construct-
ing Rutland Bridge across Big Bilexi
River near Wortham on public Road
from Gulfport to Bend.

Frankfort, Ky.—Until July 6 by County
Clerk for constructing a 70-ft. steel
bridge, 16 ft. wide, f.o.b. Paducah. Plans
at office of Comr. of Public Roads, Frank-
fort.

Canton, O.—Until July 7 by C. L
Stoner, (io. Clk., for constructing foot
bridge over Nimishillon Creek at 16th
St. requiring 18,200 lbs. structural steel
in the superstructure 1476 lbs. reinforced
steel, concrete masonry, etc.

Cincinnati, O.—Until July 1 by Philip
Fosdlck, Dir. Dept. Pub. Service, for re-
constructing 4 existing bridges In Sedams-
vllle.

Norwalk, O.—Reported desired until
June 6 by Chas. E. Bloomer, Co. Clk.. (or
concrete substructure and superstructure
for Hurst Bridge on Townsend Township.

Indiana.—Until July 6 at Fowler for
constructing 3 concrete bridges. W. Man-
key, Co. Aud.

Lansing, Mich.—Until July 9 by Frank
F. Rogers, State Highway Comr., for
constructing trunk line bridges, adver-
tised in Engineering Record.

Clinton, III.—Reported desired until
June 30 by County Clerk for constructing
reinforced concrete bridge in Sect. 24 of
Harp Township, Dewitt County, on Clin-
ton and DeWitt Road. Melvln Tuggle,
Co. Supt. Highways.

Highland Park, III.—See "Paving and
Roads."

Illinois.-Until June 30 by State High-
way Comn., Springfield, for following
proposed State aid bridge work. All ce-
ment furnished by State, except noted as
follows: • no material furnished by State;
•• contains structural steel work; no ma-
terial furnished by State:

Estimated
County. Section. Cu. Yds. Cost

Perry A 293.5 »5,100*«
Putnam A 217.1 3,311*
Putnam B 232.8 3,104*
Saline B 119.5 1,740*
Stark B 543.8 6,415*
Stark C 457.9 5,910*
Stephenson B 172.2 2,145*
Mercer C 373.7 5,160*
Mercer D 208.8 8,035**
Mercer E 280.3 4,645*
Montgomery A 402.5 6,110*
Montgomery B 353.9 4,890*
Jersey B 109.2 1,100*
Fulton D 94.8 2,700**
Fulton E 145.3 1.934*
Greene A 317.6 5,265**
Hamilton A 335.8 4,278*
Hamilton B 299.4 4,126*
(^mberland A 169.9 2,173*
Cumberland B 175.8 2,335*
Washington A 264.5 3,600*
Wayne A 308.0 4,132*
Wayne B 323.7 4,383*
Woodford B 114.3 1,536*

Illinois—Until June 30 by State High-
way Dept., Springfield, for constructing
steel bridge in Bernadotte Township Ful-
ton County, span 155V4-ft. roadway 18 ft.;
cost $5,280. E. F. Metsinger, Co. Supt.
Highways, Canton.

Cannon Falls, Minn.—Reported desired
imtil July 2 by Geo. Wilson, City Clk.,
for 2 reinforced concrete bridges, one
over Little Cannon on Mill St., consisting
of three 60 ft. arch spans and the other
across Big Cannon at Goodhue Mills, two
70 ft. girder spans. L. P. Wolff, Engr..
St. Paul, Minn.

Hartland, Minn.—Until July 12 by Fred.
Tavis, Co. Aud., Albert Lea. for con-
structing State Bridge 1814, about -3%
miles southeast of Hartland, including
removal of present bridge and mainte-
nance of temporary crossing. Bridge to
be 15 ft. beam span on reinforced con-
crete abutments and concrete floor.

Bismarck, N. D.—Reported desired
until July 8 by T. E. Flaherty, Co. Clk.,
for constructing 7 reinforced concrete
culverts.

Jamestown, N. D.—Reported desired
until July 8 by And. Blewitt, Co. Clk.. for
constructing reinforced concrete culverts.

Wllliston, N. D.—Until July 15 by M.
H. Aaon, Co. Aud. for constructing
bridges for period of 1 year.

l.aJunta, Colo.—Until July 6 by Co.
Comrs. for reinforced concrete bridge over
Anderson Arroyo of 5th St., in La Junta
including removal of present bridge, one
75-ft. arch or two 50-ft. arches. Geo.
McCauley, Co. Clk.; Mark Denson, Co.
Engr., Rockyford.

Seattle. Wash.—Until July 12 by Co.
Comrs. (Byron Phelps. Aud.) for con-
structing Fall City Bridge, steel con-
crete piers; cost $27,000.

Hanford, Cal.—Reported desired until
July 6 by Clerk Bd. Superv. for rein-
forced concrete bridge over Cross Creek.

San Jose, Cal.—Until July 6 by Bd. Su-
perv. (Henry A. Pfister, Clk.), for con-
structing a reinforced concrete bridge on
Fremont Ave. over Permanent Creek;
also on Homestead Road over Calabasa
and Sam Thomas Creeks.

North TImiskamIng, Que.—Until July 12
by R. C. Desrochers, Secy. Dept. Pub.
Wks., Ottawa, Ont.. for superstructure of
bridge, consisting of 4 spans, over Quinze
River.

Brantford, Ont.—Until June 30 by Coun-
ty Clerk, for steel superstructures for
Fairchild and Manwaring Creek Bridges,
each 60 ft. clear waterway, and rein-
forced concrete abutments for Fairchild
Creek and Manwaring Creek bridges.
Alan Mair Jackson, Co. Engr.

Slam—By Siamese Royal Railway De-
partment for 3 steel viaducts. Specifl-
cations, etc., may be had from Siamese
Legation, Gloucester, Mass.

PRICES AND LETTINGS.
iflndicates award of contract.

Philadelphia, Pa.—Contract for con-
structing concrete bridge over Broad Run
In New Garden Township near Watsons
Mill awarded to Kennedy Crossan, Kem-
blesville.
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bride*, two M ft. apui*. orar Patkpaoo
BiT«r atomt BUUsMm aad WkahioBton
Boato.. B*«r Bttrtdaiw BaMUaorc and
Howard OomUaai Coatiact WBr.: A.
J. Bajrte. BatUoMca. tM.!!!; W. H. *C r. ThoapKW. BftMBora, ttt.tH:
Todd. SdMaek * Co.. BalUnora, m,«M:C a caark * Co.. Baltlmaf% m.m.
Wiidalnl,. va.—Coatiact for atMl

trUK* ai*«r North Fbrk Bhanandoah
Blrar <Mda opeoad JviM T) awardod to
Vltstnta Brids« * Iroa Cou. Roaaokc. at
tCMl. U. B. Wundar. Co. Clk.

ACindnaatl, O.—Cootimet for cocMtruct-
IBB I^rk A*«. bridca orar KeniMr Ijine
awarded by Bd. Pub. 8m-tIc« to D. P.
Folcr. of CIncinaaU. at tIIS.SU. Unit
pricaa la ITiiijimiiliii Record ot Jnna It.

F. 8. Krac Ch. Bncr., Bd. Pub. Service.

'ftClavaland, O.

—

Contimet awarded by
Bd. of Control to C. A. White Ca to con-
alract concrete cutrert orar Doan Brook,
la RockefeUer Park, near IWth St.. at
tlS^SM.

*Wavor4Mr,
atmetins afn

O.—Contract tor con-
nde span ateel bridae over

Creek awarded to OTeconIa
Bridga Co.. L«banoa, at tS.(M (bids

led June 14). Harold McCormlck.
Surro'or.

Illinois—FoUowlDK are the lowest btda
opened June IC by State Hlahway Comn..
~ " "" for State AW concrete
bridna

Qaiiattin Cooaljr, tXl.t yds. concrete.
Sect. A. Wm. Lauch tk Son. Marion,
'icfM and SecL B. 14XS yds. SI,TS«.

Manrtand.—FbOowtM are 4 lowest Wllmlnoton. Del.—Contract will soo" 5«
da epeaed by Stat* Roads Oomn.. BalU- let by Street and Sewer Dept. for an aa-

qre. Jona U for raiaforead eoaerat* dIUonal 110.000 sq. yds. pavements.

Fairmont. W. Va.-CltUens of Fair-

mont ni»t. voted $100,000 bonds June 21

for conetrui-tlnit roads. Engineers. Chaney
A Armstruns. of Fairmont.

Martins Ferrv. W. V».—Ctty Council

Toted to pave C«tawba and .\aams sts.

Oraenvllle, N. C—Bonds for 1400.000

for county roads will be sold July 1 by
\V. H. Wllinion. Co. Superv.

Rexbora, N. C—Reported bonds for

»T5 000 for road Improvements will he sold

June IS by K. A. Burch. Secy. Highway
Comn.

Atlsnta, Oa.—Paving of Ponce de Leon
Ave. contemplated by city and county,
cost about JSO.OOO.
Council voted to pave Falrlie Ave. with

asphalt and Prado St. with bituminous
macadam.

Ft. Meade, Fla.—See "Water Works."

Ft. Myers, Fla.—See "Bridges."

New Orleans. La.—ContrHct about to be
let by Commission Council for construct-
ing a municipal asphalt re|>air plant at
CSenois, Gravier and Clark Sts.

Meridian, Miss.—Citizens voted to Issue
$30,000 bonds for constructing roads of
county to connemt with city streets.

Augusts. Ky.—Citizens voted |40.000
June 15 for road Improvements, w. V.
Weldon, Co. Surveyor.

Frankfort, Ky.—About $15,000 Is to be
spent for road improvements in Owen
County.

Bellefontalns, O.—Bonds for $35,000
for pike bonds for Logan. Liberty and
Monroe Townships to be sold July 3, by
J. S. Van Hise, Co. Aud.

Canton, O.—About 44.000 sq. yds,
brick or concrete paving contemplated
by County. W. L. Bender, Co. Engr.

Cincinnati, O.—Bonds for $60,500 for
improving Dorsey St. will be sold July
8 by Wm. lyclmann. Co. Aud.

Cleveland, O.—County Comrs. consider-
Infr plans for constructing South Center
Rd. from I>ake to Summit County; cost
about t.128.000.

FIndlay, 0.^<;ity Council voted to pave
E. Hardin St.

Jsromevllle, O.—Bonds for $18,500 for
Improving Main St. will be sold July 10
by M. L. Hosier, Clk. of Council.

Palnesvllle, O.—Bonds for $68,000 for
improvhiK Cleveland - Buffalo Inter-
County Highway No. 2 will be sold July
» by Co. Comrs. (W. Albert Davis, Aud.).

Saism, O.—Bonds amounting to $75,000
voted for road improvements In Salem
Township.
Urbana, O.—City will pave Miami St.;

cost $22.(00.

West Jefferson, O.—Citizens voted $30,-
000 bonds for street Improvements.

Gary, Ind.—Plans being prepared for re-
surfacing Washington St., about 8,450 sq.
yds., aaphalt macadam; estimated cost
$«.0O0.

Ooshan, Ind.—Bonds amounting to
$(7,000 sold by Elkhart Township Comrs.
for constructing 5 miles brick pavement
on Ft. Whyne Rd. east of Goshen.

Msrion, Ind.—City Engineer Petrle, pre-
paring plans for Improving Mason Boule.
from lOlh St. to C. & O. tracks by laying
cement sidewalks, curbing, roadway to
be ot cement: 9th St. from Western Ave,
to D St., with cement walks and road-
way.

Bllssfleld, Mich.—Bonds for $30,000 for
highway improvements will be sold June
30 Ralph E. Fletcher, Clk. Bllssfleld
Township.

Eston Rapids. Mich.—About $1(.000
paving bonds sold by City Commission.

ChsUworth, III.—Village Bd. contem-
plate paving and constructing sewers ona clocks.

Falrbury, HI,—City Clerk writes It Is
S'Oppaed to pave Third, Walnut and
aple 8M.. with brick about 6000 sq. yds.-

coat about $2S,000. H. B. Taylor, Mayor..

Fresport, III.-Bd. Supervisors voted to
construct % mile cement road on Globe
Ave.

Keokuk, la.—City Council conslder-

lE* P?.*'"'..?' ""> ^^ •>«'• H'«h and
Franklin, with concrete and cement curb.

Wichita, Kan,—H. D. lister. City Clk.
writes it I* proposed to pave 21st and
18th HU.. about 7 blocks with brick.

Lincoln. Neb.—About 2 miles paving
contemplated between Lincoln and Uni-
versity I'l., of which state is to pay
half cost. Geo. E. Johnson, State Engr.
D«*r Lodgs, Mont.—Bonds amounting

to $50,000 were sold by County Comrs.

.
'-•*»'«*on, Mont.—Contract about to be

let by City Council for paving 6lh Ave
south; cost, $3t,>34.

•*•
J:?"'*i,

Mo,—Citizens voted against
converting 21 blocks Into drive and park-
way connecting business and residential
districts.

County. 4JJ.( yds. concrete,
Baet. n. Wm. Laugh * Son. t5,e7.
Patrr County, aXS cu. yda., will be

raadvertlsed.

'^Houston. Tax.—Contract for conatruet-
IMT isilroad bridge over Braxoa River for
Boustoa. Richmond * Weatem Traction
Ctt. awarded to Federal Bridge Co., Des
Uetatm. U., at about $5(,M0.

AL^ratfo, Tex.—Contract for construct-
ing Z concrete bridges over Zaeate and
Chacon Creeks, awarded to A. O. Ramey,
San Antonio, at $lL55i. Other bids
Topaka Bridge Co.. tllZSl; Mas *
Yasqoa, uirado. lirtM; C. JelTries. La-
rado. <1MM. J. 8. WeMbrook. Chmn.
8tra*t and Bridsa Com.

Washington.—Lowest bid opened by
State Highway DepL at Olympla for
constructing Mayfleld Bridge acroas
CowUtx River. In Lewis County, sub-
mitted by A. H. Cox A Co., Seattle, at
$24.»8.

^Martinez, Cal.—Contract for con-
structing drawbridge on Borden Rd. over
San Joaquin River awarded to Tlbblts-
Padllc Co.. San Franclaco, at $140,000.

#ldaho—Contracts awarded by State
Highway Depr. Boise. June 14 for bridge
work as followsr
Twin Falla County on Idaho-Paciflc. to

Midland Bridge Co.. Salt Lake City, Utah,
for two IIS ft. spans at approximately
t4.tM, and Lary Constr. Co., Denver,
Cok>., for one W ft. span at tS,(OS.

P.AVING .AND ROADS

PROPOSED WORK.
Blsckstonc, Mats. — CItlsens voted

$S,OM bonds for constructing granolithic
tdewalks on Main St

Buffalo, N. Y^—Cliy Council votad to
pave with asphalt Froatcnac, I<yndhnrst
and Virgil Avea.

New York, N. V.—Following now pav-
ing work contemplated by President
HanhatUn Boro.:
Sheet asphalt :.Stth 8L from Park Ave.

to Madison Ave.: West End Ave., 8.

•lat 8L to Mth St.: Wth St., Bway. to

West Ernd Ave.: and (Sd St., Columbua
Ave., to Amsterdam Ave.
Granite Block: Amsterdam Ave. from

(Sd to Uth 8U.. t«th St., Itth to 11th
Aves.

Rsnsaalaar, N. V.—Bd. Alderman con-
template paving Zd, 4th. Catherine and
Walker 6U.

Rochester, N. V.—ContracM about to

be let for paving with asphalt Canary
SL Hubbell Fterk and Hamlock Alley.

Fred T. Ellwood, City Ensr.

Camden, N. J.—Bond* amounting to

SM.OM for repavlng atreata bare been
old by City Cfouncll.

East Orange. N. J.—Alwot W2,$00 to l>e

spent by city for road improvements

Camp Hill, Pa.—CItlxens voted tSO.OOO

bonds June 1» for pavtoc Market St. A.

W. Lebo, Boro. Secy.

Pennsylvania.—Governor Brumbatigh has
approved appropriations made to State

Highway Der.t. of SS.SOO.OOO. Wm. D.

Uhler. City Engr., SUte Highway Dept.,

Harrtsburg.

Pittsburgh. Pa.—Bonds for IMO.OOO for

road improvements will tm sold July 1 by
Hyatt M. Crlbbs, Co, Compt.

Pittsburg, Pa.—About $90,000 Hamilton
Ave. paving bonds mere sold by city

Bartlesvllle, Okla.—City Comn. contem-
plates paving 12 streets with concrete.

Anacortes, Wash.—Council voted to

pave 8th St. and construct cement side-

walks on 3d St.

Belllngham, Wash.—Contract about to

be let by City Council for constructing
concrete walks on WiUiams, Garden,
S. Elk Sts.. cost $35,000.

Colfax, Wash.—About 11 1-3 miles per-

manent highway to be graded this year;

plans not yet ready. J. M. McCaw, Co.

Engr.

Garfield, Wash.—City Council contem-
plates constructing 16, 100 sq. ft. concrete
sidewalks and 2550 sq. ft. concrete cross

walks.

Ridgeneld, Wash,—Plans and specifica-

tions approved by County Comrs. for

Permanent Highway No. 4, Rd. from
Rldgefleld to Home Corners, distance of

2 miles; co.st about $10,395.

Seattle. Wash,—Plans and specifications

liave been approved by Bd. Pub. Wks. for

paving W. Massachusetts St., cost $32,000.

City Council voted to pave with brick

Horton and Stacy Sts. and Utah Ave.

Tacoma, Wash.—City and County
Comrs. figuring on Jointly paving Edison
Boule., bet. Warner and M Sts.; estimated
cost $40,000.
City Council voted to construct con-

crete sidewalks on South K St.; cost,

about $12,000,

Tacoma, Wash.—City Comn. voted to

pave Wilkeson St.; cost about $15,000,

Walla Walla, Wash,—The city will

construct about 8000 sq. yds. hard surface
pavement. W. R. Rehorn, City Engr.

Astoria, Ore.—City Council contem-'
plates paving Niagara Ave. and 5th St.

with asphaltic concrete, cost about
$20,000.
Contract about to be let by City Council

for paving 11th and 12th Sts. with as-
phaltic concrete, also concrete sidewalks.

North Bend, Ore.—City Engineer di-

rected to prepare plans for liardsurfacing
one mile Main St.

Pendleton, Ore.—Thos, Fitzgerald. City
Recorder, writes bids will probably be
caled for in July for paving 34 blocks
with gravel bitullthlc on macadam foun-
dation; concrete curb. G. Kimbrell, City
Engr.

Salem, Ore.—City Council voted to hard
surface pavement on 17th St., cost $13,000.

Seaside, Ore.—Construction of crushed
rock road connecting Astoria and Seaside
is contemplated; post, $25,000. Clyde Ful-
ton, Astoria, Is interested.

Tillamook, Ore,—Proposed to pave
5th St. and 2d Ave. 36 ft. wide, with con-
crete 4 to 5^4 in. thick, asphalt top, con-
crete base, with concrete curb; cost
about $29,730. F. E. Hobson, City Engr.

San Francisco, Cal.—Bd. of Works
voted to pave Fulton St.; cost $16,150.

San Jose, Cal.—There is a movement
on foot in Santa Clara County, to bond
County for several million dollars for
permanent road construction. J. G.
McMillan, Co. Surveyor.

Bancroft, Idaho—Town Council voted to
construct cement sidewalks on several
streets, cost about $12,000.

Halifax, N. S.—See "Water Works."

Stamford, Ont.—City Council voted to

extend concrete pavement on Portage
Rd., 'A mile north, and pave 1% miles
Lundy s I.ane, with RocMac macadam,
cost about $28,000.

West Toronto, Ont.—Good Roads. Comn
York County voted to pave with asphalt
ona mile on Dundas St., cost $10,000.

BIDS DESIRED,
Massachusetts—Until June 29 by Massa-

chusetts Highway Comn. (F. r. Bieler,
Secy.), for 3700 ft. asphalt macadam road
in Danvers.

Warwick, R. I.—Until July 2 by Thos.
A. Briggs, Chmn. Town Council, for 3600
ft, highway.

Connecticut.—Until July 2 by Chas. J.

Bennett Stiite Highway Comr., Hartford,
for following .itctions of state higiiway
(gravel unless othcrfise stated):
Ashford—About H.ltfid lin f. Plans and

speclflcalions at seiectmen's office, War-
renville.

Bethel -(i-Tiri lln. ft. Plans, etc., at
Town (;ierk's ofllce.
Canterbury— ,">100 iin ft. native stone

macadam and about 19!l,'i ft. native stone
resurfacing. Plans, etc., at Town Clerk's
office.

Glastonbury—6500 lin. ft. 2-in. bitumin-
ous macadam. Plans, etc., at Town
CI«-rk'H office.

Killingworth — 7150 lin. ft. grading.
Plans, etc., at the Town Clerk's office.
Newtown—8040 lln. ft. native stone.

Plans, etc., at Town Clerk's office.
Plalnfleld—6875 lln. ft. gravel. Plans,

etc.. at Town Clerk's office. Central Vil-
lage,
.Sprague—1630 lln. ft. gravel. Plans,

etc., at Post Office, Versailles.
Vernon—2675 lin. ft. 6-ln. bituminous

macadam. Plans, etc., at Town Clerk's
office, Rockville.
Woodstock—Constructing 25-ft. span

reiirforced concrete "T," beam bridge!

over Mill Brook, on Putnam-Woodstock
ltd South Woodstock. Plans, etc., at

office of E. C. Welden, Div. Eng., Jordan
Blk., WlUimantic.
Waterford — 10-ft. reinforced concrete

slab culvert on New London-Lyme Turn- I

pike, over Jordon Brook, Waterford.
Plans etc., at office of C. A. Campbell,
Div. Engr., 4 Washington PI., Norwich.

Albany, N. Y.—By State Comn. of
Highways, 65 Lancaster St., as follows:

Until July 13 for improvement of high-
ways in various counties, also repair con-
tracts, also until July 15 for construction
and repair of road in various other coun-
ties, advertised in Engineering Record.

Alden, N. Y.—Until June 29 by Alonzo
G. llinkley, Clk. Bd. Superv., Buffalo, for
con.structlng Alden-Crittendcn Road in
lown of Alden.

Brooklyn, N. Y.—Until June 30 by L. H.
Pounds, Boro. Pres., for 7,040 sq. yds. as-
phalt pavt. on Vernon Ave., 3,400 sq. yds,
on Lincoln Road and 1,720 sq. yds, iron
slag. pavt. on Pioneer PI.

Buffalo, N. Y.—Until June 29 by Francis
G, Ward, Comr. Pub. Wks. for repaying
portions of Jersey, S. Cedar and Mortimer
Sts., and for paving portions ot Abbott
Road and 4th St.

Buffalo, N, Y.—Until July 2 by Francis
G. Ward, Comr. Pub. Wks., for repaying
portions of Washington St.

Niagara Falls, N, Y.—Reported desired
until July 6 by Bd. Wks. for paving por-
tion of Whitney Ave.; cost $32,000.

Belvldere, N. J.—Until July 2 by Bd.
Chosen Freeholders (J. R. Thatcher,
Dlr.), for surface treatment of 194,000 sq.

yds. of county highways, also tor repairs
to the macadam road leading from
Hackettstown to AUamuchy. F. W. Sal-
mon, Co. Engr.. Netcong.

Bloomfield, N. J.—Until July 5 by Ray-
mond F Davis, Town Clk. for furnishing
5,000 tons of broken stone (Orange Moun-
tain trap rock or equal),

Newark, N. J.—Until July 1 by Bd.
Street & Water Comrs. (Morris R. Sher-
rerd, Ch. Engr), for paving with asphalt
Hedden Terrace and Parker St,, about
4,000 sq. yds.

Rutherford, N. J.—Until July 2 by F. A.
Stedman, Boro. Clk., for water bound ma-
cadam on portions of Sylvan St., Van
Ripper and Van Ness Aves.

Leechburg, Pa.—Until June 28 by John
A. Hill, Boro. Secy., for about 4,000 sq.

yds. pavt. on Canal St.

Pittsburgh, Pa.—Until July 8 by Hyatt
M. Cribbs, Co. Compt. for improving
Noblestown Road. No, "O", Braddock
and Ardmore Connecting Road, Newtown
and Rodi Road, McCoy Extension Road,
Wilmerding and Monroevilie Connecting
Road and Millers Run Extension Road, in

all about 6 miles.

Chestertown, Md.—Until July 13 by Co.

Comrs. (Saml. Hicks, Clk.) for building
section of State Aid road in Kent County
from Galena and Lambson Station 2.3

miles.

Clearwater, Fla.—Until July 8 <exten-

sion of date from June 18) by C. Wieck-
ing Clk. Bd. Co. Comrs., for constructing
about 50 miles brick roadway, 9 ft wide,

backed by 3 ft. on each side of shell or

rock.

Chattanooga, Tenn.—Until July 9 by E.

D. Bass, Comr. Dept. Streets and Sewers^

for repaying Market and E. 9th Sts. with

creosoted wood block or sheet asphalt

about 20,000 sq. yds. Advertised in Engi-

neering Record.

Covington, Ky.—Until July 1 by John B,

Dillon. Co. Clk.. for constructing a con-

crete road between corporate limits, a
distance of about 2 miles. Approximate
quantities for each mile: 1(),560 sQ. yds.

shaping roadway, 300 cu. yds. scarifying

20i3 cu yds. concrete, l:Z:o mixture.

Itoadway 18 ft. wide, 8 in. thick in center

and 6 in. on sides.

Ashland, O.—Until July 2 by^Townshlp
Trus (Fred Hartsel,. Clk., Ashland), for

grading, draining and constructing cer-

tain sections of water or bituminous
bound and concrete roads in sand town-
ship, in all about 5 miles.

Canal Dover, O.—About July 15 by (3.

Weaver, City Clk., for paving E 3d St.

with brick about Vt mile, 50-ft. wide; con-

crete curb; cost $20,000. Engineer, Geo.

Arnold, New Philadelphia, O.

Ohio.—Until June 29 by Cfinton Cowen.
State Highway Comr.. Columbus, for fol-

lowing road improvements:
Licking County, Sect. "J," Summit Sta-

tion Extension Road, Lima Twp.. grading
roadway and paving with waterbound
macadam. Length, 2660 ft.; width, 12 ft.

Cost, $3,875. „
Muskingum County, Sect. "N" of Zanes-

vllle-McConnelsville Road, In Wayne
Twp., constructing bridges and culverts,

grading roadway and paving with brick.

Length 3163.4 ft.; width, 16 ft. Cost
$11,297. , ,

Sandusky Co., Sect. "E" of Sandusky-
Clyde Road Townsend Twp.. construct-
ing bridge and culverts; grading roadway
and paving with concrete. Length, 65^8

ft.; witdh. 16 ft. Cost $17,279.
Same time and place as above for

work required by Bureau of Maintenance
and Repair:
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Franklin County, Sect. "L," Columbus-
Newark Road, In Truro, Marion and
Jefferson Twps., reshaping old road and
surfacing with bituminous macadam,
and water-bound macadam. Length,
45,144 ft.; width 26, 20 and 16 ft. Cost,
$66,448. Alternate bids to be received
for surfacing with bituminous macadam,
waterbound macadam, and macadam
treated with lignin liquor. Estimated
cost $69,660.
Franklin Co., Sect. "K" of Colambus-

Marysville Road, in Perry Twp., reshaping
old road and surfacing with bituminous
macadam. Length, 17,635 ft; witdh, 16
ft. Cost, $29,635.
Lake Co., Sect. "A" of Painesville-War-

ren Road, Concord Twp., reshaping old
road and surfacing with bituminous
macadam. Length, 10,460 ft.; width. 14
ft. Cost, $16,804.
Licking Co., Sect. "A" of Columbus-

Newark Road, Lima Twp., reshaping old
road and surfacing with waterbound
macadam. Length, 5749; witdh 16 ft.

Cost $7,483.
Lucas Co., Sect. "G" of Toledo-Wauseon

Road, Swanton Twp., reshaping portion
of roadway and surfacing with bitumi-
nous macadam. Length, 24,900 ft.;
width, 16 ft. Cost $19,075.
Medina Co., Sect. "N," Cleveland-

Wooster Road. Medina Twp., reshaping
old road and resurfacing with waterbound
macadam. Length, 9800 ft.; width, 14 ft.

Cost, $13,369.
Union Co., Sect. "F" of Marysville-

Marion Road. Paris Twp., reshaping old
road and surfacing with bituminous mac-
adam. Length, 7200 ft.; width, 16 ft.
Cost, $12,186.

Tiffin, O.—Reported desired until July
25 by O. J. Oberlander, City Engr., for
25.800 sq. yds. brick pavt., crushed stone
or concrete base, 15,600 ft. sandstone or
concrete curb, excav. etc. on 4 streets.

Upper Sandusky, O.—Reported desired
until June 29 by Jay Marguerat, Co. Aud.
for grading and stoning sections of
Tymochtee Crane Township Road Improv.
No. 53 and Sect. 5 of No. 48.

Wakeman. O.—Reported desired until
June 26 by E. B. Bowen, Clk. Bd. Clarks-
fleld Township Trus. for grading and im-
Clarksfleld Sect. No. 1 about 2 miles.

Youngstown, O.—Until July 12 by
Frank H. Wogan, Co. Clk., to repair and
rebuild the pavement on South Ave.
bridge.

Indiana.—By Co. Comrs. as follows:
Until July 1:

At Evansville—Rock road in Scott
Township; also Center Township. C. P.
Beard, Co. Aud.
Until July 5:
Williamsport—2 gravel roads in Jorda

Township. D. Moffat, Co. Aud.
Jasper—3 roads in Boone Township;

rock road in Patoka Township. J. H.
Seng, Co. Aud.
Greencastle—Gravel roads in Madison,

Warren and Jackson Townships. C. L.
Airhart, Co. Aud.

Until July 6:
Madison—Roads in Lancaster and Mad-

ison Townships. Chas. Dibler. Co. Aud.
Bloomington—2 roads in Perry Town-

ship. W. F. Kinser. Co. Aud.
Decatur — Macadam road in Preble

Township. T. H. Baltzell, Co. Aud.
Fowler—2 gravel roads in Gilboa Town-

ship. Warren Mankey, Co. Aud.
Rensselaer—Stone road in Carpenter

and Wheatfleld Townships. Jos. P.
Hammond, Co. Aud.
Greensburg—Road in Washington and

Marion Townships. Linton W. Sands, Co.
Aud.
Washington—Pike roads iii Washington

and Elmore Townships. Lew S. Core, Co
Aud.
Frankfort—6 gravel roads. Edw. Spray,

Co. Aud.
Until July 8:
Valparaiso—Gravel road on line divid-

ing Boone and Porter Townships: also
gravel road in Center and Liberty Town-
ships. C. A. Blackly, Co. Aud.
Corydon—2 gravel or macadam roads in

Jackson Township. J. L. O'Bannon, Co.
Aud.

Chicago. III.—Until July 2 bv Bd. Local
improv. (Edw. J. Glacklln. Secy.) for con-
structing cement sidewalks on various
Streets.

Highland Park, III.—Until July 2 by Bd
Local Improv. (Saml. M. Hastings. Prea.)
for grading, draining and paving with as-
phalt macadam on Skokie Ave., also withmacadam Beech St., Including construct-
ing reinforced concrete girder type bridge
advertised in Engineering Record.

Illlnols.—Until June 30 by State Highway Comn.. Springfield, for following
State aid road work: (Cost is engineer's
estimate, exclusive of cement furnished bv
State)

:

Jo Dariess County. Sect. A. concrete
road near Galena. 3800 ft., cost $5,402
Jo Daviess County. Sect. B, concreteand brick road near Elizabeth, 3300 ft

cost $5,800.
La Halle County. Sect. B, brick roadnear Ottawa. 2640 ft., cost $9,867.
iM Salle County. Sect. D. brick roadnear S. Ottawa. 1600 ft.. $11,078.
Vermilion County, Sect. B, earth work

;nd culverts near Newell, 2550 ft., cost

White County, Sect. A. gravel road near
Carml, n.746 ft., cost $14,418.
Ogle County. Sect. B. bituminous sur-

facing road near Oregon. 19.192 ft., $1 500

Jackson County, Sect. B, macadam
shoulders near Murphysboro, 3400 ft., cost
$1,728.
Du Page County, Sect. B, concrete road

near Hillside, 2225 ft., cost $5,280.
Cass County, Sect. B, concrete road

near Chandlerville, 445 ft., cost $637.

Peoria, Ml.—Until June 28 by Bd. Local
Improv. for paving with brick Fisher St.;
cost $27,000.

IVIadlson, WU.—Reported desired until
June 29 by H. C. Buser, City Clk., for
paving Williamson St. with vitr. paving
blocks.

Oakland', la.—Reported desired until
June 28 for 11.000 yds. brick or concrete
pavt. J. H. Mayne, Engr., 235 Merriam
Blk., Council Bluffs.

West Minneapolis, Minn.—Reported de-
sired until July 6 by E. A. Close, Village
Recorder for constructing cement or con-
crete sidewalks for the ensuing year.

Glasco, Kan.—Until June 29 (readver-
tisement) at office of City Clerk, for con-
structing concrete pavement and concrete
curb and gutter on Main St.. requiring
approximately 4524 sq. yds. pavement and
1665 lin. ft. combined curb and gutter.

Herington, Kan.—Until June 28 by C.
N. Hull, City Clk. for paving B. St. with
brick or asphaitic concrete. Engr., Karl
Riddle, of Abilene.

Kearney, Neb.—Reported desired until
July 2 by T. N. Hartzell, City Clk., for
paving with repressed brick, vertical fibre
brick, asphaitic concrete and cement con-
crete in Dists. Nos. 4 and 5.

Kansas City, Mo.—Until June 29 by
Edw. F. Webster. Acting Secy. Bd. Pub.
Wks. for paving with asphalt, asphalt
macadam and macadam and constructing
artificial stone sidewalks on portions of
various streets.

Corslcanna, Tex.—Reported desired
until July 6 by J. A. Harper, City Secy.,
for paving with either bitulithic. brick,
asphaitic concrete or asphaitic "macadam
inc.uding concrete curb and gutter.

Cathlamet, Wash.—Until July 6 by
Vlanche Heron, Co. Aud. for clearing,
drubbing and grading Road No. 19, ap-
proximately 6'^ miles, from Kelso to
llwaco.

Mt. Vernon, Wash.—Until July 7 by W.
V. Alexander. Co. Aud.. for paving with
concrete, 16.832 sq. yds. reinforced con-
crete 4160 sq. yds. in all, about 2'4 miles
Permanent Highway No. 2A, near Sedro
Woolley; also reinforced concrete bridge
76 ft. in length; cost $31,474. A. L.
Strong. Co. Engr.

Seattle, Wash.—Reported desired until
July 6 by County Comrs. for grading and
graveling 2 miles of Permanent Highway
No. 7- A; cost $18,000.
Until July 12 by Co. Comrs. (Byron

"Phelps. Aud.) for constructing Bond Road
No. 11 (Duwamish-Renton Junction
Road) Including clearing, grading and
hardsurfacing; cost $50,000.

Washington.—Reported desired until

June 28 by State Highway Comn.. Olym-
pia, for grading, clearing, draining and
surfacing about 1 mile of Pacific High-
way from LaCenter north in Clarke
County.

Wenatchee. Wash.-Until July 6 by Co.

Comrs. (T. W. Cowan, Chmn.) for hard-
surfacine- Permanent Highway No. 7, 1

mile, and No. 6. 3.53 miles.

Salt Lake City, Utah.—Reported desired
until July 1 by S. Q. Cannon. City Engr.,
for 17,700 sq. yds. sheet asphalt, 180 sq.

yds. concrete, 15,000 sq. yds. bitulithic

and 17,000 sq. yds rock asphalt pavt.

Moscow, Idaho.—Reported desired until

Julv 12 by City Clerk, for 7000 sq. yds.

hard surface pavt., storm sewers and
curbing.

PRICES AND LETTINGS.
iflndicates award of contract.

*Malne—Contract awarded by State
Highway Comn.. Augusta, for construct-
ing section of State Aid highway In

Bangor (bids opened June 18) to Small &
Ingalls. Bar Harbor, as follows: 4480 sq.

yds. grading. 10 cts.; 4480 sq. yds. con-
crete surfacing. $1.34; 2133 sq. yds.

shoulder grading, 11 cts.; 2133 sq. yds.

gravel shoulders, 31 cts.

Albany, N. Y.—See "Miscellaneous."

Albany, N. Y.—Following are lowest
bids opened June 16 by State Highway
Comn., 55 Lancaster St., for construction
of highways bv State Aid:
Road No. 1239—Windsor Village. Main

St., Broome Co., .68 mile: Lane Constr.
Cor., Mcrlden, Conn.. $10,738; Jos. W.
Helsler & Co., Schenectady, $10,919; Nash
& Griffln. Norwich, $11,089; Jas. T. Moore,
Elmira, $11,273.
Road 1241—Chenango Forks-North Fen-

ton, Broome Co., 2.32 miles: Lane Constr.
Cor., Meriden. Conn., $20,750; F. P.
Meckes, Long Pond, Pa., $23,138; John H.
Gordon, Albanv, $23,742: Juniata Co.,
Philadelphia. Pa., $23,911.
Road 1273—Downsviile Hamlet, Main

St., Maple Ave. and Creamery St., Dela-
ware Co.. 2.50 miles: Blankfleld & Dono-
van, Kingston, $23,650; Ruddy-Saunders
Constr. Co., Troy, $24,112; DeGraff &
Hogeboom, Inc., Kingston, $24,168; John

A. Jova, Inc., Newburgh, $25,431; Wm. C.
Evans, Ambler, Pa., $26,370.
Road 5554—Schooihouse-LassellsviUe, Ft.

1, Fulton Co., 4.58 miles: C. W. Tryon,
Boyntonville, $42,030; Clarence Welsh &
Co., Gloversviile, $42,607; Lane Constr.
Cor., Meriden, Conn.. $43,369; Dale Eng.
Co., Utica, $44,326.
Road 1098 — Eagle Bay-Sixth Lake,

Hamilton Co., 4.22 miles: John J. Guinan
Contr. Co., Brooklyn. $38,258; John F.
Lewis, Albany, $38,473; John A. Jova,
Inc., Newburgh, $10,892; Dale Eng. Co.,
Utlca, $40,931.
Road 1100—Indian Lake-County Line,

Hamilton Co., 4.54 miles: Gallway & Co.,

New York, $43,720; J. D. Moynehan &
Co., Inc., Mohawk, $44,575; Brady-Oltarsch
Constr. Co., New York, $44,924; Langan
Constr. Cor., Albany, $45,113.
Road 5332-B—Lowville-Carthage, Lewis

Co., 6.86 miles: Spellman-Ollver Co., Cha-
teaugay, $72,652; Fred E. Gross & Son,
Yonkers, $73,572; Cattaraugus Eng. Co.,

Olean, $75,309; Thos. Grady, Rochester,
$75,426.
Road 1283—Rush-Henrietta, Monroe Co.,

4.54 miles: Cleveland & Sons Co., Brock-
port, $33,561; Chambers & Barnes, Roch-
ester, $34,178; Whitmore-Rauber & Vlcln-
ius, Rochester, $31,299; Harold J. Shields,
Albany, $34,963.
Road 1284—Riga-Mumford, Monroe Co.,

6.05 miles: Fred E. Gross & Sons, Yonk-
ers, $35,274; Peter F. Connolly Co.,
Horseheads, $35,754; Cleveland & Sons,
Brockport, $36,116; E. P. Weed & Son,
Holley, $37,037.
Road 5560—Middleport-Medina, Part 1,

Niagara Co., 1.32 miles: John W. Landel,
Tonawanda, $29,719; Dunkirk Constr. Co.,
Dunkirk, $29,970; McNerney Const. Co.,
Canton, Pa., $30,578; Fred W. Knicken-
berg, Buffalo, $31,309.
Road 6561—Gasport-Mlddleport, Niag-

ara Co., 4.42 miles: Fred W. Knickenberg,
Buffalo, $53,854; John W. Landel, Tona-
wanda, $54,618; Dunkirk Constr. Co.,
Dunkirk, $55,040; Servis & Mackey,
Youngstown, $55,702.
Road 5562—Gasport-McNalls, Niagara

Co., 2.33 miles: McNerney Constr. Co.,
Canton, Pa., $41,121: Fred W. Knicken-
berg, Buffalo, $41,838; John F. Dolan
Contr. Co., New York, $43,617; Woolsey
Constr. Co.. Davenport, la., $43,696.
Road 5563—Lockport-McNalls, Niagara

Co., 5.07 miles: Cattaraugus Eng. Co.,
Olean. $74,706; McNerney Constr. Co.,
Canton, Pa., $75,924; John Johnson
Constr. Co., Buffalo, $76,041; Woolsey
Constr. Co., Davenport, la., $76,311.
Road 5559—Poland-Trenton, Oneida and

Herkimer Cos., 8.89 miles: C. W. Tryon.
Boyntonville, $67,990; Fred E. Gross &
Sons. Yonkers, $68,834; Semper Bros.,
Watertown, $69,393; J. G. Hayes Co., Inc.,
Rome, $71,782.
Road 1072—Syracuse-Bridgeport, Part

2, Onondaga Co., 3.06 miles: Phelan & Sul-
livan, Utica, $53,321; Frank S. & Anthony
Sporato, Syracuse. $55,709; Antonio
Mando, Syracuse, $55 956; Albert Gaftey,
Syracuse, $56,434.
Road 1073—Minoa-Manlius Center-Man-

lius. Onondaga Co., 7.23 miles: Crlswell-
Mallory Co., Inc., Mechanicville, $85,388;
Fred E. Gross & Son. Yonkers, $86,761;
Chambers & Barnes, Rochester, $89,099;
Albert Gaffey, Syracuse, $89,768.
Road 1074—Burnet and Milder Aves.,

Eastwood, and West Manlius St., E.
Syracuse. Onondaga Co.. 1.91 miles: John
Davin, Syracuse, $40,977; Antonio Mando,
Syracuse. $42,145; Wm. H. Ring Contr.
Co., Ogdensburg, $43,245; M. J. Gleason &
Co., Syracuse, $43,274.
Road 582—HoUey-Rldge Road, Orleans

Co., 2.46 miles: Bradv-Oltarsch Constr.
Co., New York, $20,122: Thos. Hucknall,
Albion. $22,568; Greece Constr. Co., Roch-
ester, $23,171; Chambers & Barnes, Roch-
ester $23 499
Road 1293—^Maple Ridge. Part 3. Orleans

Co.. 1.8 miles: Goodrich & Truesdale,
Barnard, $17,005; Rhodey & Clawson,
Albion. $17,593: McNerney Constr. Co.,
Canton, Pa., $18,055; E. R. Weed & Son,
Holley, $18,270.
Road 1120—Troy City, Winter St.,

Rensselaer Co., .34 mile: Martin Murray
& Co., Troy. $15,055; Belmar Contr. Co.,
Inc., Troy, $15,290; Abner M. Harper, Inc.,
Newburgh, $15,395; Gleason & Davitt,
Albany, $15,520.
Road 1154—Soring Ave.-Troy-Poesten-

kill. Part 2. Rensselaer Co., .88 mile:
Gleason & Davitt, Albany. $7,976; Edw.
Rendert, Averill Park, $8,033; Geo. Holler,
Albany, $8,187; County Constr. Co., Troy,
$8,307.

Contract awarded to Kenny & Dumary
for improving Glenwood, Parkwood, Erie
and other streets in the New Scotland
Ave., at $56,716; also for Homestead Ave.
work and other streets at a cost of $61,318
(bids opened June 7).

Buffalo, N. Y.—Contracts for paving
awarded by Comr. Pub. Wks. as follows:
Henry P. Burgard Co., 1968 Fillmore
Ave., Clinton St., with asphalt, $7,150,
and Constantine Constr. Co., Alsace
Ave., with brick, at $12,975.

Buffalo, N. Y.—Contract for paving
G.ates Circle awarded by Park Bd. to Ger-
man Rock Asphalt Co. at $24,700.

Clifton Springs. N. Y.—Contract for
constructing 1.38 miles bituminous macad-
am road through village awarded to
Thomas F. Murray, Le Roy, at $17,306.

Rochester, N. Y.—Lowest bid opened by
Bd. Contract and Supply for paving Vin-
ton Rd. with asphalt, submitted by Roch-
ester Vulcanite Pavement Co., Rochester,
at $49,798.

Rochester, N. Y.—Contract for pavlng
Norton St. with asphalt awarded by Bd.
Contract & Supply to Ribstein-Holter
Co., Rochester, at $64,197.
Lowest bid opened by Bd. Pub. Wks.

for paving Electric Ave. with asphalt
submitted by Warren Bros. Co., Boston,
Mass.. $11,266.
No bids opened by Bd. Contract & Sup-

ply June 16 for paving North St. with
brick, estimated cost $41,000.

Hackensack, N. J.—Contract for re-

surfacing with concrete State, Bergen
and Warren Sts., awarded to E. C.

Humphrey, of Hackensack, at $14,081.

Other bids: A. W. Gill. Hackensack,
$14,113; D. NopoU & Torlcllo Contr. Co.,

Hackensack. $16,163. JYed J. Thomson,
Clk. Improv. Comn.

Jersey City, N. J.—Lowest bid opened
by City Comrs. June 10 for repaying
Montgomery St. submitted by Van
Kueren Contr. Co.. Jersey City, at 76

3/10 per cent standard price.

Newark, N. J.—Lowest bid opened re-
cently by Bd. of Works for paving Ferry
St. from Market to Merchant St. sub-
mitted by Glenfleld Constr. Co., Newark,
at following bid: 8900 sq. yds. wood block
pavt., 8-in. concrete base, $2.84; 5300 ft.

20 X 6-ln. granite curb in concrete, $1.06;

6 sets 20 X 6-in. granite corners in con-
crete 6 ft. radius, $13; 400 lin. ft. 20 x 6-in.

granite corners in concrete 10-ft. radius,
$1.40; 400 lin. ft. 20 x 6-in. granite corners
in concrete 12 ft. radius, $1.36; 100 lin. ft.

18 X 6-ln. header curb in concrete, 85 cts.;

30 new basins complete, $70; total, $34,261.
Next 3 lowest bidders: Van Keuren &
Son, Harrison, $35,153; John S. Geiger &
Son, Newark, $35,400; Ralph Sangiorcain,
Newark, $35,454.

Greensburg, Pa.—Contract awarded by
Co. Comrs. for paving 3^4 miles West
Newton-Suterville Rd. to R. Galiardi,
Connellsville, at $74,975 (bids opened
June 4). Next 3 lowest bids: Bell-Bockel
Co., Altoona, $80,430; Brooke & Cornish,
Uniontown $85,326: Rinehart Bros., East
Liverpool, O.. $86,396. G. R. Potts, Asst.
Co. Road Engr.

Philadelphia, Pa.—Bids opened June 15
by Dept. I^jb. Wks., Bureau of High-
ways, for improvement of Northeast
Boule., from Rhawn St. northward, in-
cluding the branches, and lowest bid was
submitted by McNichol Paving & Constr.
Co., 1923 Cherry St., as follows: Earth
grading, 28 cts. per cu. yd.; bituminous
pavt., 53% cts. per sq, yd.; concrete base,
$4.43 per cu. yd.; vitr. block pavt., $1.46
per sq. yd.; concrete curb. 54 cts. per lin.
ft.; concrete footways, $1.36 per sq. yd.,
and topsoil. 25 cts. per sq. yd.; total
$285,546. Other bids: Bower & Ruch,
Wayne and Roberts Aves., $303,273; Jas.
McGraw Co., 1010 Commercial Trust
Bldg.. $397,220.

Pittsburgh, Pa.—Contracts for con-
structing roads awarded by County
Comrs. as follows (bids opened June 10):
.lacks Run Rd.. 1.6 miles, with macadam,
in Ross Township, to Collins Gordon
Contr. Co., Wabash Bldg., at $28,968;
Thompson and Wible Rd., 2.4 miles, with
macadam, to John Foley Contr. Co., Co-
lumbus, O.. at $34,815: Oakwood Rd., .44
mile in Chartiers Township of brick, and
Middletown Rd.. 1.25 miles in Chartiers
Township of brick, to Matthew Ott &
Co., Pittsburgh, at $9,990 and $31,014 re-
spectively. Hyatt M. Crlbbs, Co. Con-
troller.

Pittsburgh, Pa.—Contract for paving
5.13 miles Fox Chapel Rd. with brick
awarded by County Comn. June 13 to T.
A. Gillespies Co. at $131,955.

Richmond, Pa.—Contract for paving
North A St. with asphalt awarded by Bd.
Public Wks. June 1 to Andrews Paving
Co., Hamilton, O., at $1.80 per sq. yd.

Maryland.—Following are 4 lowest bids
opened by State Roads Comn., Baltimore,
June 15 for state road work: Contract

—

S-8: (a) concrete; (b) hydrated lime:
McNerney Constr. Co., Canton. Pa., (a)
$44,285; (b) $45,305; Bond & Fedeli,
Baltimore, Md., (a) $46,462: (b) $47,632;
Austin Bennett Constr. Co., Baltimore,
(a) $47,201; (b) $48,561; P. F. Connolly
& Co., New York, (a) $47,453; Chesa-
peake Constr. Vo., Preston, (b) $49,840.

Westminster, Md.—Contract awarded
by County Comrs. to Thomas Bennett &
Hunter, of Westminster, to construct
section of State Aid Highway along
Houcksviile Rd., a distance of about 1 46
miles, at $11,695.

Wilmington, Del.—Contract for about
100.000 sq. yds. pavements awarded by
Street and Sewer Dept. to Topeka Paving
Co.. Inc., Brooklyn, N. Y., at about
$500,000.

Greenville. S. C.—Contract awarded
for about 70,000 sq. yds. asphalt concrete
and brick paving to .»*lattery & Henry
of Greenville, and to West Constr Co

'

Chattanooga, Tenn., and for sidewalks to
Greenville Tile Co., Greenville. C P
Ballenger, City Engr.

'

Macon, Ga.—Lowest bid opened by
City Council June 1 for paving with con-
crete 15 streets submitted by C. M Pres-
ton, Macon, at $1.17 per sq. qd.
Contract for paving 15 streetsawarded as follows: To C. M. Preston

Co.. Macon, for concrete and shale brickand to Massee Co., Macon, for asphalt
'
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AtUnta. Oa.—Contract for pavlns
Orant St. with wood block awaHed toJUMM BaBowoU by city, at about

*TavarM, Fla-—Bl<ls were opened June
. by County Comra. (11. H. Duncan.Ok ). to cooatnict a ayatam of roada in

VaJ^ "^^^S^' ».»0 cu- yd*, axcav..
111.M4 ,at yda. modlOad aaphalt pave-
S^?*" ^.?2?«~ •»J>» •»!•*>. M U-tn.
^mXoM. MM Ctt. ydi. oonerat* and SOO
Rm. ate«L and contnet baa baen awantod
to ConUnenial Pnblie Wtorka Co.. ] R«c-
JSL^'xJ*** !?**• *t »7».0ta. Other
S?*- 27S?f *'SPfiE^ Oo.. Vlckaburs.
MJaa.. KMtVMd Bdwarda Conatr. Co..
^^unpa. Ol.te. J. B. lIcCrar>- Co
Etecra.. Third NatL Bank BMs.. Atlanta.
Ga.

Covingtaa. Ky.—FoUowlns are lowest
bUli opaBMl by Co. Comra. June g for 3"O"^ ooacrei* roadway IS n. wide, !>

u>- thick In cantar and « In. on side
with metal foundatioa Joint (price alven
5fr mile): Daniato A Dst. tU.Cif: S.
U. Billlter. *IS.JS<: Vastlne. Nowland A
Lowrey. IIS.TCS: John RaebeL IK.Itt.

Vancabunr Ky,—Ftoltowlnr bids opened
by Flacal Coart for improvlnc about 7
"•••a road between Vanoebuiv and Val-
IK i. **- .""S?"? * Co.. Lexincton. at
S*Hv- - •'>, ^- K»"d. Charleston. $56.-

S J- 7-.*^'^J: Co^nfton. H2.S78. andW. U. Lutea A Co.. L^xTn^on. M7.248.

•artln Cantar, O.—Contract for macad-ammnc eaat and weat center road In
Berlin Townahip (bids opened June II)
awarded to (UUa«hcr ik Aaron. Tounss-
town. a U. Rakiatraw. CTk.

„*CJ«*alaBd, O.—Contrai-t awarded by
Bd. ^irol. June I. to (HeveUnd Trinl-day Parin* Co.. for cradina. dralnlna.
corMns. reparlBS with bItuUthlc. and Im-
proTtac E. 7Jd 8t-. at tlS.tlO.
„ »:«weat bid submitted to Co. Comra. by
f^ S^°^ .PSi- Cle»e«»nd. for pavineUbby Road. IS.TM sq. yds W. A. gtlnch-
comb. Co. En^r.

*Calumbus. O.—Cotitracu for naving
awarded by Bd. PobUc Servlee as fol-

S^- ^"J?***''" •*»• with aaphalt toWm^ M. Graham. »17.«eO; Wearer St. with^rtd^to B. P. Pattaraon. |«.-1» andm^mond Ave. with asphalt to A. O.
Posh, tt.in.

°*Z^- 0~5"** B*»»^ submitted
S? . ^SiP^ CooncU for parlnc Lorain
ATe.. at ni.vfJ.

.*5***2?'^ O.—Contract for macada-
mlzlns Ft. Wayne Rd. No. I (bids opened
i5»« '« W Co. Comn.) awarded toMwalder Sroa.. Deflance. at M4.9M.
5SS«' JaS^ •»•*•= H»«»*. Kretier A»3«. OSf*»e«. WS.M1; John F. Hlpa-kol* R^mend. Ind.. m.MO: R. cRm^ Watarnne. $M.4M. R. T. WIsda.

^a»i«"«>J»»««« block awanM 6y dty

MM? *''"~* ^' ^ Wayne, Ind..

dins, n.M« aq. yds. aaphalt ma-
Ji!F''l'* * PVadieriata. Ham-
i-<*f; /»««* aanalhar, Gary. Ind..

to
at

***"rtha»a, O.—Contract for brtck part.
2? ^"^ « and Pound A»e. awarded
It m •T^"V*Hr. ^ *™- "' Youn«stown.
at »t,7I«. J. Rlcharda. Village ak.

-J!2**''^*~I!it' Or-Comract for im-
R2l!2'ir"?*ti! ^''* ••^•^•d by Clounty

^^ia^tAtS' ^'^*°''"^- SleubenviUe.

*Vetm0(town, O.

—

ContncU awarded
•l^JPf** 'or wick parlna by Bd. Pun.
SrSS* J^- °V '^"- »««y^: Blaine St.,

SS V*?JL "•TI?'^ "' »»*.••«: Powersdale
St.. to Otaa. Harris, at tlO.lK: and Olen-haran A»a., to Miller Bros., at tt.mOoBtrmeton all of Toun«siowi>.

*f2' ':j«-r*'"»"<»»'"« * >o»eat Mda
aj~~_*r County Comra. at Crown
SSJT'd'"*'.."?'^*™*"' '^ Calumet Town-

cadAin : r
mofMl, $19

SL-^ Trc'cuiTordrcTS^i^'pJJJit: m
•••-. Gary Conatr. Co.. Gary. |»,20o:

*lndlana.—Pollowlnc contracu awardedtv County cromrs. for road Improve-
menia,

. '*?'*^*''?t'''- Branrh-Haubatadt Rd.
iL ^J^^S7 * ^'''- Prtnceton^lIO.-

Jht;. ^fiJ^JLi" •J" *»ont«omery *owi^.
«i''.i..**,»?J?- "<»P«- Anderson, atm.tU. (Bids opened June «.)

^owa: Lafayett- r, a„d Kos-
ctairico Sta. to Willi,: Co at
•ZS.OW; Madison and ' -h with
sheet aaphalt. to Clev. riaVi Co,
Clereland. O.. at 162.02a and U.tOi r»-
spectlveiy; Oermania »t.. to Bateaon
Bros., at »12.011. and for John St.. with
brick, to P. Ryan, at W.417.

ALake Forest, III.—Contract for 12.M0
sq. yds. asphaltic concreU pavement
(bida opened June It) awarded to H. O.
GoeliU. of Oak Park, at 129 CCI Oth<r
Mda: Western Improv. Co.
fU.tti; John A. Mcfiarr)- '

$S1.MS. Jas. Anderson. Jr.. •

AMIlMrauJcee, Wis.—Contracts awarded
by Bd. Pub. Wks. for paving with aH-
phalt Jl.«27 sq. yds. (bids opened June
lO) as folkrws: White Constr. Co.. Kail-way Exchange Bldg.. Milwaukee. 2 Jobs,
»1».»»7: Badger Conatr. <3o.. Railway Ex-

change Kidg.. Milwaukee, 3 jobs. $31,511:
T. P. Caughlin. North and Humboldt
A»ea.. Milwaukee. 2 Jobs, »$5,SS». Percy
Hreman. Deputy Comr.

^Atlantic, la.—Contract for 2i*31 sq.
yds. concrete pavenit-nt awarded to P.
C. Hansen & .Son. .>iloiix Cttv. at $1.H
per sq. yd. on lliiu'.sionr base; 12,361
lin. ft. (Si in.- combine)) curb and gutter,« cts.: 2!0« cu. yds. grading, 10 els. T.
E. Nichols. City Clk.

*Marahalltown. la.—Contract for pav-
ing 25 blocli.s with concrete awarded by
City Council to Thos. Carey & Sons, Clin-
ton, at $1 37^4 per aq. yd.

^ *Duluth, Minn.—Contracts awarded by
< liy Council for paving as follows
iLyonel Ayres. City Engr.): Common-
wealth Ave. with brick to Rogers & Mc-
Lean, at $3S.7IS. First St.. with bitu-
lithic. to General Contr. Co.. Minneapolis,
at $24,986: <th St. and 16th Ave E.. with
bituminous concrete, to Aug. Bodin &
Son. at 120.423.
Olson * Johnson submitted lowest bid

for grading and pacing Exeter St. with
l-course reinforced concrete, at $12,223.

'*Duluth, Minn.—Contracts for paving
1st and 6ih .Sts. (bids opened June 2)
awarded as follows: 1st St. to General
Contr. Co.. Minneapolis. $24,986 and 6th
St. to Aug. Bodin. Duluth. $20,423. L.
Ayers. City Engr.

St. Paul. Minn.—Contract for 276%
tons of asphalt for'paving Congress. Con-
cord. Isabel. Plum and E. 3d St., award-
ed by Citv I'urchnsing Com. to Pierre Oil
Cor., St. Louis, Mo., at $12.73 per ton.
Contract for furnlshinK 30.000 bbls.

cement for SnellInK Speedway awarded toMidway .Sand & Cement Co.

Lincoln. Neb.—Contract for paving
With asphaltic concrete Dlst. No. 308
f7* 1

'" "'"'<« Cochrane Constr. Co.,
Lincoln, nt «i.«« per !m|. yd.: total cost
about $1S Oflft. Theo. H. Berg, City ak.

Lewlstown. Mont.—Contract for pav-
ing with cement streets in 8th Ave. Dlst.
awarded by Citv Council to C. W John-
son. Lewiston. at $10,319.

•Colorado.—Contracts awarded bv
.state HiBhway Comn.. Denver (J. E.
Maloney, .Secy Rngr.) for highway work
aa folows:
Aurora—To J. A. Osner. Denver, for

sanding 3 miles of road east of Auroranear Denver about 2.400 cu. yds. at 69 V4
cts. per cu. vd.
Alanjmia—By Board of Construction for

State Primary Road No 69. for 2% miles
completed road from canon of South Fork"

$8 ISO*^™"'*'^
River, to C. J. Chap-

Elma, Wash.-^ontract for paving
several streeU with asphalt awarded bv
City Council to Washlnifton Pavlnjr Co.',
Savage-.Scodeld Bldg , Tacoma. at $48,000.

Monteaano. Wash.—Contract for hard-
surfacing portion Elma Rd. awarded bvCounty Comn. to Washington Paving
i.lV/S*'"** Scofleld Bldg., Tacoma, at

mtP'^JH""'- Waah.—Contract for pavingMain St. awarded by City Council to In-
dependetit Asphalt Paving Co. NorthernBank Bldg.. Seattle, at about $10,000.

•Port Orchard. Wash.—Contract tot-
<=<»n""'cting Permanent Highway No 2and Highway No, 3. awarded by County

S'$13V.- ^ '^""'- «"^"''-'«- «"•

•Seattle. Wash.—Contract for gradingand graveling 8 miles Redmond-Issaquah
5ii,^*/5"'*? '''^ County Comrs. to^or-
Ittj? a?«e,W^- ^"™'" ^"'«- ^-

,
Washlnctton.—Contract for construct-W "H, ""''*" Permanent Highway be-

l^**5.X""'^";*J'' """^ '* 'Center awarded
?i„.?i"'^« "L""!:''* ^<""" «" General
Constr. Co., Spokane, at $25,036.

•Waahlnoton—Contract for construct-
ing Paclflc Highway 7H miles from Van-couver to La Center awarded by state
^'«'ir'"'P«?*- Olympla. to Oenei^l Coii:
str. Co.. Spokane, at $25,036.

„i.'!.*J*'*"'''..°'*;r''f"**"' '"'' opened by
city for paying Peninsular Ave. with con-

P^*.Vn'!L'"a't"$?3,S22.^''''''"'"'=-^""'"«Co.,
•Contracu awarded June 17 by Comrsof Multnomah County on bids opened

mToiIow;'"
""'** "' ""'^ »"rfaced ^oTdn

Colunibia River Highway, 26.20 miles,jwta. A B and C, awarded to WarrenC^onstr Co.. at $121,077. $29,807 $137
2*"

K;P«P«'»''ly: Sect. D. bltulllhlc. to PaclflcBridge Co $156,333 and Sect. E. l.rick "n

tS!),"ull.^- '" B^vaJohn-Arnold (S>and Hans Pederson. $22,921

R*i!I?.?i..^''J.!J' '""•"•' Sect* A andB. bitullthic, both awarded to Wairen
SSTtWei?"- " *"•*•'*'' «"•" »1«I5? rt"

""'
""Mc"°?il-,K*' """^r' ««='»• A and

..• "S"" awarded to Clark-
'^•tr. Co., $132,493 and $15,8S(;

£rcb!;nr; m^!"wi[;;"-„ ---•
m!no Montague-O-Rellly ^ Co ;

Salvin Road, 4.34 miles, concrete, Wayne
County mix, with armor joints, awarded
to Montague-C'Reilly Co.. $94,043.

Canyon Road. 1.67 miles, Sect. A, bitu-
llthic, awarded to Boyajohn-Arnold Co.
and Hans Pederson, $16,904, and Sect. B,
concrete, Wayne County mix, with armor
joints awarded to Montague-O'Reilly Co.,
for $22,352.

•The Dalles, Ore.—Contract for con-
structine county roads across Tygh and
White Uivers awarded by County Court
to Henry Cromer, Lents, at $15,611.

•El Monte, Cal.—Contract for 121,820
sq. ft. macadam sidewalk and curb on
Main St. (bids opened June 4) awarded
to W. M. McComas, Bryson Bldg., Los
Angeles, at $15,695. Other bids: Mont-
Komery Contr. Co., Alhambra, $15,764;
Hingham & Pendleson, Hermosa, $16,196.
i,. Worth Everett, City Clk.

•Los Angeles, Cal.—Contract for paving
.Medford and Soto Sts., 35,675 sq. ft. and
11.332 ft. re.spectively, with Warrenite.
awarded by city to Bryant & Austin, 1650
Compton Ave., at $13,132.
Contract for paving 119,800 sq. ft. 15th

St. with asphalt, awarded by city to Fair-
chlld-Gilmore-Wilton Co., 396 Pacific
lOlectric Bldg., at $20,437.

•San Bernardino, Cal.—Contracts for
pavlnK with concrete base and with
crushed stone wearinK surface awarded
liy city as follows: 2d St. to Tuttle &
Deyoe, at $12.23fi, and I St. to Highway
Constr. Co.. at $15,380.

•San Francisco, Cal,—Contracts for
paving awarded by Bd. Works as follows:
San Bruno Ave. to City Street Improve-
ment Co. $29,895, and Wisconsin St. to
Eaton & Smith at $13,333.

•Sausallto, Cal,—Following are unit
prices of lowest bidder, Clarke & Henery,
of Stockton, successful contractors, on
bids opened June 7 by Town Trus. (Leon-
ard L. Hohl, Town Engr.) for paving:
95,578 sq. ft. grading $0.02
95,578 sq. ft. concrete base 0.057
83,178 sq. ft. Topeka Specifications
Bituminous surface 0.06

12,400 sq. ft. bituminous brick (hill-
side type) 0.18

12,400 sq. ft. vltr. brick (hillside
type) 0.22

2,200 lin. ft. concrete curb and gut-
ter 0.58

2,752 lin. ft. redwood curb and con-
crete gutter 0.50

3,150 lin. ft. redwood curb without
gutter 0.19

3,160 lin. ft. plastering rock gutter
in place o.08

5 catchbasins 34 oo
50 ft. 12-in. culvert ."," 125
60 ft. 18-in. culvert '

170
50 ft. 30-in. culvert 300
160 ft. 8-in. I. S. pipe

' '

' 050
200 cu. yds. rubble concrete (gravity
type seawall)

9 00
??", " J™" P'P® hand rail '.'.'. 060Valve frames 5 Jo
1:2:4 concrete, miscellaneous! !!!!!;!l6!oO

„„^*°''\^*°"- ,Ca\.—U>weat bid opened by
s^n.^"*?'-""

and Contra. Costa Bd
fe'?Ca,"lt%7M9'?.'"^'' ''^ ''""""«-

H.t};''w^^p°?.!l«oleTE^^^«.<'Bo'orh, il^ll
^J^^^'"'L ^v."K'a>' '<"• constructing 6 mil^esof the Idaho Pacific Highway In Wash-
^;j«°^gCounty, to S. C. Come?ford. Boise,

•Montreal, Que,—Contract for con-

gf^"fspt™a.d°e"d Z ^r'SonY/'i
t'o°tf."=i'b''ou^tl^5^'0'00^'''

'-' '''' P- ^^-^ y'

STREET CLEANING AND
GARBAGE DISPOSAL

BIDS DESIRED,

••ify •*Clerk"f?.?' iS"*;"""",'.
J"'y !« by

HYDRAULIC CONSTRUC-
TION AND RIVER
IMPROVEMENTS

PROPOSED WORK.
Dock—Providence, R. I.—The Pnimoii

rr„n?,","'''"''°™ '^^^« decided to askTltyCouncil for permission to complete work
li^g erc'cXn^

Providence Harfdr InXd

Sr?"^rf-- -""^her^'^^tk^'e^sT

Kwr"" Pl»"t—Watertown, N. v —
^o^n "VL'^** y"'^ L'tilities inc. WaTeTT
n^fnt'

'oijlemplatca constructing power
f ? Ln' Klrners Falls on Beaver Ri^er1% miles above plant at Taylorville '

Dyking—Olean, N. Y.—Citizens voted
$150,000 bonds June 18 for flood abate-
ment. The scheme includes dyking Alle-
gheny River, Olean Creek and tributaries,
and reclaiming tracts of swamp land for
park purposes.
State Legislature Jan. 1914 appropriated

$150,000 for above work on condition that
city appropriate a like sum. The work,
which will cost a total of $300,000, will be
done under direction of Supt. of Pub.
Wks., Albany, and the bill provides for a
local commission to look after Olean's in-
terests. Riglits-of-way have been secured
and preliminary plans completed. The
intention is to start work at once.

Piers—Baltimore, Md.—Local press re-
ports state the 8 municipal piers extend-
ing into Spring Gai'dens branch of the
Patausco from city end of present Light
St. bridge to Western Maryland Ry.
bridge near Westport. are provided for
in a plan for the development of south-
ern waterfront prepared by Maj. Jos W
Shirley, Ch. Engr. of the Topographical
Survey Comn. The development also
includes widening Hanover St., south
of Fort Ave., widening Wells St. and
elimination of Baltimore and Ohio grade
crossings on Wells St. and the Western
Maryland Railway grade crossing at
Hanover and Donaldson Sts. Plans are
also being considered by city offlclala.
H. K. McCay, City Engr.

Pier— Baltimore, Md. — Pennsylvania
U. R. Co. (F. Duane, Div. Engr., Balti-
more), reported to be considering con-
struction of new coal pier and machinery
for handling coal at Canton, to coat
about $1,000,000.

Sea Wall—Bradentown, Fla.—City and
property owners interested in construc-
tion of sea wall and boulevard along
rrver front.

Drainage—St. Augustine, Fla.—Bonds
reported sold by County Comrs. for Elk-
ton drainage system.

Wharf—New Decatur, Ala.—City Coun-
cil reported to have purchased property
along Tennessee River at Bank St.. to be
used as site for wharf.

Wharf—Tuscaloosa, Ala.—City Comn.
reported considering construction of wharf
on river, to cost $25,000.

Docks—Memphis, Tenn,—Memphis Ter-
minal Cor., considering construction of
docks along river front below R. R.
bridges and south of Iowa Ave.

Ditch Bonds — Shelby, O. — Reported
bonds for $24,200 for county ditch Im-
provement wil be sold Julv 6 by Geo. P.
Staley, Co. And.

Ditch—Belvidere, 111.—Comrs. of Coon
Creek Drainage Dist. completed plans to
straighten, widen and deepen Coon Creek,
about 4 miles: also for a lateral ditch
about 1^ miles long; estimated cost
$78,000. A. L. Webster, Engr., Wheaton.

Piers, Etc.—Evanston, II.—Bids will
probably be called for in August for im-
proving shore line from Northwestern
University ground south to southern lim-
its of city, including erection of piers and
improving beach; it will probably be of
wood crib type, cost $50,000. Address,
J. H. Moore, Comr. Pub. Wks.

Waterway— SprI ngfield, I II.— Governor
signed waterway bill which provides for
construction of an 8-ft. channel, connect-
ing Chicago drainage canal with Illinois
River, thereby creating a direct water
route between Great Lakes and Gulf of
Mexico via Mississippi River.

Power Plant, Etc,—La Crosse, Wis.

—

Wisconsin-Minnesota Light & Power CJo.,
Eau Claire, will spend $210,000 in erection
of new power station, new machinery and
apparatus and rehabilitation of its cen-
tral heating system in La Crosse; it is
also proposed to bring hydro-electric
power into La Crosse from the north.

Channel Work—St. Paul, Minn,—Local
press reports state that the Directors of
the Union Depot Co. (W. C. Armstrong,
Ch. Engr.) have rejected all bids recently
received for changing channel of Missis-
sippi River; as soon as authority is re-
ceived from U. S. War Dept. to change
channel new bids will be called for.

irrigation—Worland, Wyo.—Plans being
prepared by C. E. Haydcn, of Cody, Irri-
gation system near Worland to include
3j miles of ditches, several reservoirs,
etc.; cost about $100,000.

Drainage— Texas City, Tex. — City
Comn. wil probably call election soon to
vote $200,000 bonds for an underground
drainage system.

Drainage—Waco, Tex.—Robt. J. Potts
has submitted to Countv Comrs. his re-
port on drainage system for Drainage
Dist. No. 1 of McLennan County, which
comprises East Waco and adjacent terri-
tory, and estimates cost at $73,703.

Irrigation — Artesia, N. M. — F. A.
Manda. of Artesia, filed notice of Inten-
tion to store 3.000 acre ft. of the surplus
waters of Penasco River and Walnut
Creek to Irrigate tract of 3.000 acres.

Irrigation—Hope, N. M.—F. A. Yoakum,
of Hope, reported to have filed with State
Lngr., at Santa Fe. notice of intention to
appropriate 5-second ft. from Penasco
River to irrigate 480 acres.
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Irrigation—Prosser, Wash.—Petition be-
ing signed and will be presented to the
Benton Co. Comrs. for the establishment
of Horse Heaven irrigation districts to
Include 100,000 acres of irrigable land in
Benton, Klickitat and Yakima Counties
on the Horse Heaven plateau. H. M.
Street, of Seattle, president of the asso-
ciation, has matter in charge.

^Creosoted Piles—San Francisco, Cal.
—Contract reported awarded June 10 by
Harbor Bd. to J. M. Coleman, for creo-
soted piles at $15,605.

Levee—Yuba City, Cal.—County Superv.
win probably spend about $50,000 for
new levees.

BIDS DESIRED.
Dredging—Jacksonville, Fla.—Until July

24 by U. S. Engineer, for dredging and
rock removal in St. Johns River, Fla., ad-
vertised in Engineering Record.

Dam—Sylacauga, Ala.—Until June 29
by J. E. Jordan. City Clk., for construct-
ing concrete dam, approximate 250 ft.

long and 9 ft. high, at the city's hydro-
electric plant at Hatchett Creek, 16
miles from Sylacauga.

- Drainage Work—Westlake, La.—Re-
ported desired until July 7 by W. H.
Managan. Pres. Sulphur Drainage Dist.
No.. 2 for 15 miles open ditches. F.
Shutts & Son, Engrs., Lake Charles.

PraJnage Work—Selmer, Teinn.^Ren
ported desired until July 9 by Bd. Direc-
tors Big Snake Creek Drainage Dist., for
constructing canal; about 253,844 cu. yds.
earth to be removed. Canal as surveyed
iB 1214 miles long, 22 ft. wide at top, 15 ft.

wide at bottom and 7 ft. deep, and in-
cludes 3 laterals 4900 ft. long. J. C.
Houston, Selmer, Attorney.

Ditch—Rosseau, Minn.—Reported de-
sired by S. G. Bertilrud, Co. Aud. for
following:
Until June 29, ditch No. 21, 29 miles,

including 107 12 x 24 culverts, estimated
cost $34 235
Until Aug'. 15 Judicial Ditch 61 and 62,

110 miles, 1,400,000 yds. open ditch dredge
work. Geo. A. Ralph, Engr., Shubert
Bldg., St. Paul.

Steel Doors on Pier—Panama—Until
July 13 by Ma]. F. C. Boggs, Corps Engrs.
U. S. A., General Purchasing Officer, The
Panama Canal, Washington, D. C, for
steel doors for sheds on Pier No. 7, Cris-
tobal, and- Pier No. 18, Balboa, advertised
in Engineering Record.

PRICES AND LETTINGS.
iflndicates award of contract.

-A^Repalrs to Piers, Boston, Mass.—Con-
tract awarded by Bureau Yards and
Docks, Navy Dept., Washington, D. C,
for Spec. 2167, Repairs to Pier 5, includ-
ing pile driving and timber wharf work at
Navy Yard, to Geo. P. Rendle Co., 270
Condor St., East Boston, at $9,064 (bids
opened June 12).

Dredging—Block Island, R. I.—Lowest
bids opened June 16 by Col. John Millis,
Corps Engrs., Newport, for dredging har-
bor at Block Island, 84,160 cu. yds. (price
^ven per cu. yd.): Chas. M. Cole, Fall
River, Mass., 19.75 cts. ; J. S. Packard
Dredging Co., Providence. 22.88 cts.;
Bowers Southern Dredging Co., Galveston,
Tex., 23.1 cts.; Coastwise Dredging Co.,
Norfolk, Va., 24 cts.

Pier—Brooklyn, N. Y.—Lowest bid
opened June 18 by R. A. C. Smith, Comr.
Docks, New York City, for Contr. 1209,
erect new pier at foot of 30th St., Boro.
Brooklyn, submitted by W. P. Seaver &
Co., 322 5th Ave., New York, at $196,263.

Plei^—Erie, Pa.—Following bids opened
June 19 by Capt. L. V. Frazier, Federal
Bldg., Buffalo, N. Y., for constructing
concrete superstructure on north pier
Erie Harbor: (a) Lake Shore Contr. Co..
Cleveland, O., $32,047; (b) H. S. Ker-
baugh. Inc., Buffalo, N. Y., $32,685-
(c) Great Lakes Dredge & Dock Co.!
Buffalo, N. Y., $34,837; (d) T. A. Gil-
lespie Co., Pittsburgh, $30,248; (e) Cand-
ler pock & Dredge Co., Detroit, Mich.,

B40 lin. ft.
"^' ^"^ '"' '^' ^«'

remove old
superstruc-
ture $12.50 $12.50 $12.50 $9.00 $16.00

25 M. ft. new
timber 75.00 90.00 100.00 74.00 72 00

60 timber
flller-blocks 5.00

810 cu. yds.
concrete
blocks ....

2100 cu, yd.s.

'mass con-
crete

4.00 6.00 .60 10.00

9.75 9.50 11.70 9.70 9.15

25 7.-50 7.50 7.45 6.09

ARIver Wall—Johnstown, Pa.—Con-
tract for constructing retaining wall
along River Ave., and paving Fairfield
Ave. awarded to M. M. Sheesley & Sons
at $7,987. J. W. Cramer. City Clk.

Channel Work—Philadelphia, Pa,—Fol-
lowing arc bids opened June 21 by Col
Geo, A, Zlnn, Corps Engrs., U, S. A. for
construction of channel In Delaware
River, opposite Port Richmond coal piers
in upper end of Philadelphia Harbor.
Channel 2,000 ft. long, 1,000 ft. wide, 35 ft.
deep at mean low water; work involves
removal of about 900,000 cu. yds (price
given per cu. yd.): Maryland Dredging &

Contr. Co., Baltimore, Md., 24.9 cts.;
Bowers Southern Dredging Co., Galves-
ton, Tex., 26.3 cts.; American Dredging
Co., Philadelphia, 27.4 cts.; Coastwise
Dredging Co., Norfolk, Va., 28.5 cts.

•Stone—Wilmington, N. C.—Contract
to furnish and deliver about 19,700 tons
crushed stone or gravel awarded by U. S.
Engineer at Wilmington, to Virginia Sand
& Gravel Cor., Norfolk, Va., at $39,260.

•Wharf Sheds—Jacksonville, Fla.—Con-
tract for constructing structural steel
sheds on Municipal Terminals and roofing
and siding (metal); bids opened June 10
by Port Comn. (F. W. Bruce. Ch. Engr.),
awarded to Chesapeake Iron Works,
Baltimore, at $33,160 and $24,738, respec-
tively; total $57,898; construction of foun-
dations awarded to O. P. Woodcock, at
$5,118.
Construction of administration building

(bids called for May 17) indefinitely post-
poned.

•Levee Work—New Orleans, La.—Con-
tract awarded by Bd. State Engrs. (G.
W. Lawes, Secy.), to D. B. Hearln &
Son. Baton Rouge, for levee work on
Mississippi River as follows: Scott
levee, 11.22 cts. per cu. yd.; Armant to
Magnolia levee, 9.4 cts.; Whitney and
Jack Strange levees, 8.98 cts.

•Lock Gates, etc.—VIcksburg, Miss.—
Following are 4 lowest bids opened June
15 by Ma]. J. R. Slattery, Corps Engrs.,
U. S. A., for furnishing steel lock gates,
valves and Poiree trestles, etc., for use in
constructing Lock and Dam 3 on Ouachita
River at Call Landing; Independent Bridge
Co., Beaver Ave., N. S., Pittsburgh, Pa.,
$17,718 (recommended for acceptance);
Louisville Bridge & Iron Co., 11th and
Oldham Sts., Louisville, Ky., $17,900.
J. & J. B. Milholland Co., 714 5th Ave.,
Pittsburgh, Pa., $18,905; Steacy Schmidt
Mfg. Co., York, Pa.. $18,990.

•Power House at Dam 29—Ashland,
Ky.—Contract for building a power house
at- Dam 29, Ohio River, near Ashland,
Ky., awarded to Geo. W. Ward & Son,
Ashland, at $18,777 (bids opened June 15
by Lieut.-Col. H. Jervey, Corps Engrs.,
U. S. A., Cincinnati, O.).

MIterIng Guard Gate—Louisville, Ky.

—

Lowest bid opened June 4 for erecting
mitering guard gate for Lock 41, Ohio
River, submitted by American Bridge Co.,
Union Trust Bldg., Cincinnati, as follows:
350,204 lbs. structural steel, 3.57 cts.; 18,-
236 lbs. cast steel, 7.15 cts.; 1900 lbs.
nickel steel, 10.4 cts.; 2676 lbs. forged
steel, 5.8 cts.; 4210 lbs. steel, 5.8 cts.;
472 lbs. cast iron, 6.35 cts.: 708 lbs. phos-
phor bronze, 54.3 cts.; 48 lbs. Babbitt, 33
cts.; 1454 M ft. white oak, $54; 772 M ft.
yellow pine, $48; total $14,949. Next 3
lowest bids: Independent Bridge Co.,
Pittsburgh, Pa., $17,056; Whitehead &
Kales Iron 'Wks., Detroit, Mich. $17,874-
Alliance Structural Co., Alliance, $19,515.

•Power Plant—Fremont, O.—Contract
-reported awarded to Worden-Allen Co.,
Chicago, 111,, at $500,000 for construction
of auxiliary steam power house at Ball-
ville, for Ohio State Power Co,, which has
taken over hydro-electric power plant and
other property of Sandusky River Power
Co.

• Ditch—Anderson, Ind.—Contract for
constructing Peters et al Ditch awarded
to Daniels & Tyst. of Anderson, at
$30,125. Wm. F. MjcVaugh, TDrainage
Comr.

Power Plant Excav., Etc.—Detroit,
Mich.—The only bid received June 15 by
Lieut. -Col. Mason M. Patrick, Corps
Engrs., U. S. A., Detroit, for excav. of
earth and rock, U. S. Power Plant Tail
Race, St. Maxys River, Mich., was sub-
mitted by Great Lakes Dredge & Dock
Co., Chicago, III., at the following bid:
Excav. of material Class A, $1.25; Class
B, $3.10 and $2.35; Class C, $1.50.

•Stone—Harbor Beach, Mich.—Con-
tract reported awarded to Wm. J.
Maegher & Co., Bay City, for placing rip-
rap stone along lake face of main break-
water. Harbor Beach, at $63,750.

•Ditch — Fairmont, Minn.—Contracts
reported awarded bv Co. Comrs. as fol-
lows: Ditch No. 46. to Ceylon Cement Tile
Co., Ceylon, at $10,990. and Ditch No. 27,
to Joel Brahy, Sherburn, at $6,595. H. C.
Nolte. Co. Aud.

•Dredge, Etc.—Kansas City, Kan.

—

Contract for construction and delivery of
an hydraulic dredge, discharge pipe line
and accessories for the improvement of
the Kansas River, awarded bv Directors
Kaw Valley Drainage Dist. (P. J. Broil,
Secy.), to Morris Machine Works, Bald-
win.sville. at $62,000: Bucvrus Co., S. Mil-
waukee, Wis.. $65,400: Ellioott Machinery
Cor.. Baltimore, $84,843.

• Ditches — Everett, Wash. — Contract
awarded by Co. Comrs. to Geo. P. Wright.
Tacoma. at $33,829 for constructing drain-
age ditches in Drainage Dist. No. 4, situ-
ated in La Grande Marsh, between Sno-
homish and Monroe (bids opened Jime
14). H. P. Niles, is Engr. of Drainage
Dist. No. 4.

Canal Excavation—Payson City, Utah

—

Folowing reported to be bids opened June
16 at office of U. S. Reclamation Service.
Provo, for construction, involving about
25.000 cu. yds. canal excavation, and
about 2600 cu. yds reinforced concrete
near Payson City: Heuser & Sims. Salt
Lake City. $35,500. and Morrison-Knud-
son Co., Boise, Idaho, $42,000.

ELECTRIC RAILWAYS

PROPOSED WORK,
Athens, Me.—Plans being considered bx

Skowhcgan & Athens Electric R.R. Co. to
build an electric railroad from Skow-
hegan to Athens, via East Madison and
North Cornville, 12 miles.

Olean, N. Y.—O. P. Brown, Clean, and
others considering plans to build an elec-
tric railway between Olean and Cuba.

Troy. N. Y.—Plans being considered by
Troy Chamber Commerce for construc-
tion of an electric railway from Rensse-
laer to Troy.

Charleston, W. Va.—Charleston Inter-
urban R.R. Co. contemplates building 4
substations. S. Miller Gailaher, Ch. Engr.,
Charleston.

Durham, N. C.—Alamance, Durham &
Orange Ry. & Electric Co. contemplate
constructing line from Ossippee to Dur-
ham. Junius Harden, Burlington, is in-
terested.

St. Petersburg, Fla.—St. Petersburg &
Gulf R. R. Co. contemplates extending
Ime from Jungle to Pinellas Park and
Clearwater.

Alexandria, La.—Plans being consid-
ered to build an electric railroad in Alex-
andria. T. T. Constant. Alexandria, Is
mterested.

Monroe, La.—See "Water Works."

Nashville, Tenn.—Nashville, Springfield
& Northern R. R. Co. incorporated to
build an electric railway between Nash-
ville, Springfield and Clarksville, Tenn
and Franklin, Ky., distance 80 miles E
G. Stribbling. Nashville, Pres.; Robt
Leonard, Secy, and Treas.

Lebanon, Ky.—Right-of-way has been
secured for constructing an electric rail-way to connect Lebanon and Smithville.
Charles Edwards and White & Co. Chi-
cago, 111., said to be interested.

®j- ^^^^' 0-—Plans are being consid-
ered by Western Ohio R.R. Co. to extend
line from St. Marys south to Covington
via Minster and Ft. Loramle. J. W S
Riegle, Ch. Engr., Findlay

Muskegon, Mich.—Plans being con-
sidered by Muskegon-Saginaw Electric
Co. for extending line from St. John via
Crystal, Carson City and Maple Rapids.

Pearl, Mi.—Calhoun County R.R. Co.
will build railway from Pearl to Golden
Eagle. John E. Melick, Kampsville, is

interested.

Minneapolis, Minn.—Twin City Rapid
Transit Co. contemplates track exten-
sions requiring about 20 miles single
track with overhead construction work.

Winfleld, Kan.—Plans being considered
by Southwestern Interurban Ry. Co. (J.

Carson, Ch. Engr., Hackney) to extend
line from Winfleld to Albright Gardens,
near Oxford.

Kansas City, Mo.—D. M. Proctor plans
to construct an electric railway in Kan-
sas City.

Mexico, Mo.—Plans being considered
by Mexico Investment & Constr. Co. to
build a railway from Mexico southwest
14 miles.

Beeville, Tex.—Plans being considered
for constructing railway to connect Bee-
ville, Cadiz, Oakville and Three Rivers,
25 miles. C. O. Williams, Corpus
Christi, is interested.

Portland, Ore.—Q. M. Clark contem-
plates constructing railway from Port-
land to Linnton.
United Rys. Co. contemplates construct-

ing extension from Portland to Oilton.

San Francisco, Cal.—Contract about to
be let for building Church St. Line from
Market St. over Church St. Hill for
Municipal Rys. San Francisco.

Granby, Que.—Montreal & Southern
Counties Ry. Co. plans to construct a
substation at Granby. H. R. Safford, Ch.
Engr.. Montreal.

BIDS DESIRED.
Brooklyn, N. Y.—Until July 9 by Pub-

lic Service Comn. for First Dist., 154
Nassau St.. New York, for track laying
on New Utrecht Ave. elevated line in
Brooklyn, advertised in Engineering
Record.

Cincinnati. O.—Until June 29 by Philip
Fosdick, Dir. Pub. Service, for installa-
tion of car tracks on Hopple St. viaduct.

Comni^^Tit**!?-"; '^icT'^^°"°^^'"S ^^^ totals of bids opened June 15 by Public Service
1st Dist.. 154 Nassau .St?, New York, for constructing Sect. 1 of Route No. 29,

??r iSl ~ '^''", ^'''""^y Rapid Transit R.R. (Nostrand Ave. branch), Boro. Brooklyn:
lul TT^^^i^n & Carey, 215 Montague St., Brooklyn, $2,073,303 (awarded contract);

W\ ^"°^''P'""'n& Foundation Co., $2,187,287; (c) D. Donegan Co., Brooklyn, $2,342,401;

i£.!,„ /?^ ?„^,P.^/®'"ty' 1"'=- *2,376.310; Dock Contractor Co., $2,392,608; MacArthur
Sfifi, V?" * '?^^^'*l^„','^- ^- Gillespie Co.. $2,534,532; Chas. Cooper, $2,539,049: E. E.
%^ ,n^^ ni/^°:- *2.633,766: Degnon Contr. Co., $2,766,887; Frawley Kaufman-Contr.
r'^oo^ '^ ''4^' Arthur McMuIlen. $2,904,029: Oscar Daniels Co., $2,944,287; John J.creem Co., Brooklyn, $3,331,566 (bidders of New York, unless otherwise mentioned).Unit prices of 4 lowest bidders—a, b, c and d:Item

•<a)
cu. yds, earth excav. above mean high
water $2.12

cu. yds. earlh excav. above and below
mean high water, sewers 1.17

lln. ft. (a) underpin, bldgs. under 7
stories 29.00

lin. ft. maintain, protect and secure
bldgs 14,50

cu. yds. concrete masry 7.OO
cu. yds. protective concrete masry 5.50
cu. yds. rubble stone masry 10.00
cu. yds. dry rubble masry 10.00
cu. yds. brick masry 20.00
cu. yds. vitr. brick masry 40.00
cu. yds. hollow terra cotta brick or tile
masry 15 oo

bbls. Portland cement grout 2.40
lin. ft. timber piles in place and pre-
pared : 0.60M ft. timber foundns., place and fasten 50.00

cu. yds. broken stone or gravel 3.00
sq. yds. (a) waterproofing, 1-pIy 36
sq. yds. (b) waterproofing, 2-ply 0.75
sq. yds. (c) waterproofing, 3-ply 0.95
sq. yds. (d) waterproofing, 4-ply 1.25
sq. yds. (e) waterproofing, 5-ply 150
sq. yds. (f) waterproofing, 6-ply 1.85
sq. yds. (i) waterproofing, dry ply 0.20
cu. yds. waterproofing, brick in asphalt
mastic 23.00

lin. ft. (a) drain pipe. 12 in., vitrified.. 0.50
lin. ft. (b) drain pipe, 10 in., vitrified.. 0.50
lin. ft. (c) drain pipe, 8 in., vitrified.. O.-IO
lln. ft. (d) drain pipe, 6 in., vitrified.. 0.40
lin. ft. (e) drain pipe, 4 in., vitrified.. 0.30
lin. ft. (g) drain pipe, 6 in., cast-iron. 1.00
lin. ft. (h) drain pipe, 4 in., cast-iron. 0.80
lin. ft. (i) drain pipe, 10 in., cast-iron. 1.80
lin. ft. (a) 3-in. "extra heavy" c.-i.
pipe and fittings fl.60

lin. ft. (b) -l-in. "extra heavy" c.-i.
pipe and fittings 0.80

lin. ft. (c) 6 in. "extra heavy" c.-i.
pipe and fittings 1.20

lin. ft. (d) 8 in. "extra heavy" c.-i.
pipe and fittings 1.40

duct ft. tunnel ducts in place 0.11
duct ft. railroad ducts in place 0.22
tons riveted steel, painted and erected. 60.00
tons steel beams and shapes, with con-
nections 10.75

tors steel rods and bars built in con-
crete 43.00 70.00 57.00

tons miscellaneous iron castings 75.00 90.00 70.00
tons miscellaneous iron furnishings.... 75.00 100.00 70 00
lbs. special wire forms, in place 1.00 0.25 25
lin ft. l%i-in. seasoned oak hand rail,
in place 0.30 0.30 45

sq. ft. steel gratings for ventilation 1.70 i.no 1 50
sq. ft. vault lights, in place 1.30 1 on 1.50

1 370,600

2.\ 33,000

4 1,690

4E 1,800

6 56,200
7 5,640
S 20
8A 20
9 10
9A 2

10 40

11 1,000
12 1,000

13 2
14 50
15 15,500
15 100
15 35,000
15 100
15 100
15 210
15 100
16 2,180

17 50
50
50
50
50
50
50

200
17A 100

350

300

300

18 263,800
IKA 56,100
19 2,600
20 3,815

21 735

25 35
25C 3
26 20
27B 9,760

?8 11.750
29 1,500

(b) (c) (d)

$1.80 $2.10 $2.85

1.80 2.10 2.85

40.00 34.00 1.00

40.00 34.00 1.00
8.30 7.00 7.50
8.30 7.00 7.50
6.50 8.00 6.00
6.00 6.00 3.00

20.00 18.00 15.00
20.00 30.00 30.00

25.00 1.5.00 1E.00
1.60 2.50 2.50

0.20 0.25 0.25
40.00 30.00 30.00
3.00 3.50 2.00
0.40 0.45 0.35
0.80 0.85 0.60
1.20 1. 00 0.80
1.60 1.40 1.15
2.00 1.80 1.40
2.40 2,10 2.00
0.35 0.40 0.35

20.00 23.00 20.00
1.20 1.00 0.75
1.00 1.00 0.65
0.80 0.75 0.50
0.60 0.75 0.45
0.40 0.50 0.40
2.50 1.00 1.00
1.60 0.75 0.50
3.00 2.30 2.50

1.50

1.60

2.50

3.00
0.20
0.20

52.00

0.75

1.25

1.50

2.00
0.11
0.12

58.00

1.00

1.25

1.50

2.50
0.12
0.15

55.00

42.00 52.00 55.00

50.00
65.00

100.00
0.10

0.26
1.50
1,25
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CODUnuaUoa at Swt. 1 of Rout* No. ». pan <rf BMterti Parkww K»pld Transit
*• M5S •« >^<») M«railk« rMtored J.OO l.SB 1.15

*•*'• •* T*- (•> rep«»t. of nudways,
»«. ""P*^ 2.50 2.20 2.S0
'••'•• •«• J^ ^ (O ropart. of roadways. . „cnulu block 0.7& 0.80 2.00
••*•• •<fc .jr*». ^ (») rcpavt. of roadways,
_ .BaMaa hlock ...V. 0.40 0.80 2.00

IS H"- $• "> •» bluoBtooe curb. In pUc«. l.M 2.0O 1.30

'!• Un- ft-.tk) new «-ln. (lanitt curb J.50 2.&0 2.2d" •* •* y**- park aurCaec restored. aU
rliiM 1,00 1.00 1.00a 1(.SM Ub. fj. (a) H-lB. wrousht-lron electric
eooduita O.IS 0.20 0.2o

••• Ha. rt. fb) IH-ln. wroui^t-lron electric
eoodalla 0.10 0.40 0.50

4M Hn. fL <c> J-ln. WTOu«ht-lron electric
coodnlta 0.45 0.50 0.75

4.6«« Un. n. <d> 1-ln wrouKhl-lron electric
conduits 0.25 O.SO 0.40

2 1.SM cast-lroa outlet boxes, each 1.00 1.60 1.30
jtA 1* oast-Iron pull box^a. each 1.12 1.50 12.00
»* »•• Bn. ft. <a) «-ln. c-L rIpe and flttlnss.

"extra hoary" 1.20 2.50 1.30
14 IM Un. ft. (b> J-ln. c-L pipe and flttlnss.
_ "extra booTy" O.SO 1.50 0.90
fl !.<(• Ub. ft. aawar pipe. 12 In., vitr 0.50 3.60 2.50n l.«M Un. fc aawor pipe. IS In., vltr 0.85 2.80 3.00W IM Un. n. aewar pipe. It In., vtir 1.40 5.00 3.00
«• !•• Un. fl. sawer pipe. 20 in., vlir 1.75 5.00 4.00
«aA IM Ud. ft. aewer pipe. 22 In., vitr 2.00 5.00 5.00
<1 LM* Un. «(. aewer pipe. 24 In., vllr 2.00 S.OO 6.00
*t M ton* sower pipe. c.-l.. stralsht 50.00 40.00 50.00
tt U tons aewer pipe. c-l.. special 100.00 80.00 72.00
tf l.«M Un. ft. sewer, cn-abaped. S ft t In. x

S fl. 4 In 3.60 8.00 7.50M I4« Un. ft. sewer, ess-shaped. 3 ft 9 In. x
t ft. < In 4.00 6.00 8.50

4* 50 Un. ft. sewer, ess-shaped. 4 ft. ( In. x
J ft. In 6.00 8.0O 10.00U KO Un. ft. circular sewer, 4 ft. In. diam.. S.OO 7.60 10.00U 1.SM Uo ft. drvular sewer. 4 ft. 9 in. dIam.. 7.30 9.50 12.00

t4 l.CM Mb. ft. circular sewer, 5 ft. In. dlam.. 8.00 11.00 12.00MA ICM Un. ft. circular sewer, 5 ft. 3 In. dlam.. 8.25 11.25 13.00
ST ISO Un. ft. cIrcuUr sewer. 5 ft. 6 In. dlam.. 9.00 12.00 13.00
T4H > 12-in. Iron bronze sluice sates, with

spisots. each 75.00 200.00 75.00n U.OM Un. ft. (c> for electric (overhead troUcy)
raOroads. one track 2.30 0.50 4.00n SM Un. ft. water pipe, 4 In O.SS 0.60 1.00

Tt I,4M Un. ft. water pipe, (In 0.15 0.90 1.00M 1.4M Un. ft. water pipe. 8 In 0.50 1.20 1.30
•t IM Ub. ft. w.4tcr pipe. 12 In 0.60 1.80 1.60n n Hn. ft. water pipe. 16 In 0.86 2.40 2.50
$4 l.*M Un. ft. water pipe, 20 In 1.20 3.00 3.10n SM Un. ft. water pipe. 4« In 5.50 7.00 10.00
HA IM aerrlea connections for water pipes, ea. 12.00 20.00 20.00
•• ZM Hn. ft. saa pipe, 3 In 0.35 0.50 0.50H . TM Un. ft. saa PIpe. 4 In 0.35 0.60 0.50n tM Un. ft. saa pire. 6 In 0.35 0.90 0.75
tt IM Un. ft. saa pipe. 8 in 0.50 1.20 1.00
tt l.Ma Un.' ft. p« pipe. 10 In 0.60 1.50 1.50M IM Un. ft. saa pitie. 12 In 0.75 l.gO 1.50
tt 1.IM Un. ft. sas pipe, 16 In 0.90 2.00 2.00KB 450 Un. ft. sas pipe, 42 in 4.50 8.00 7.00
tt M Uo. fL sas pipe. 20 In 1.25 2.00 4.00
fT M Un. ft. sas pipe. 24 In 1.50 2.00 4.00WA >.M« Un. ft. <a) <-ln. by-pa«sins Pipe 1.00 3.00 2.30

7.1M Un. ft. <b> 8-ln. by-paaslns pipe 1.40 3.00 3.00
2.0M Un. ft. Id) 12-ln. by-paaslns pipe 2.50 3.50 4.50
(M Un. fL ih) 4-ln. br-paaslns pipe 0.85 2.50 2.00MB IM Un. fL (a) 12-ln. by-paaslns pipe, on

trestle 3.50 ' 1.50 8.00
1.SM Un. fL (b) K-lru by-paaslns Pipe, on

trestle 4.M 5.00 8.00
170 Un. ft. (f) (-in. by-posslns pipe, on

trestle 1.10 3.00 5.00
SOO Un. ft. (ff) M-in. by-paaslns pipe, on

treatla 14.50 7.00 20.00
MO Un. fL (S) >-ln. by-pasalns pilie, on

trestle 1.40 3.00 5.00
I.MO Un. fL rh) trestle to support by-pass-

Ins pipes 2.40 3.00 3.00
IM Hn. ft. (I) catenary for over I(-in. pipe 7.50 12.00 1 00

LJM Hn. fL O) catenary for 16-ln. pipe and
under 4.76 3.00 75MD 2M service con. for gas pipes, all sizes, ea. C.2S 20.00 12 00

ttE Itfaintaln and supp. l(-ln. U main in
Nootrand Are. (lump sum) 23,000.00 1,550.00 3.000 00

IM 75 tons aew e.-L hub and spisot stralsht
PlP« .••:-V-i ,• **<'0 ^OOO 45.00

101 30 tofts new c-l. bub and spisot special
pipe 80.00 80.00 70.00

1X7 £.200 duct ft. electric ducts and conduits 0.40 75 50
12TA IM Hn. fL (a) 2H-ln. w.-L electric conduits 0.35 l.oo 075

IM Un. fL (b) »-fn. w.-l. electric conduits. 0.40 1 00 I'oo
IM Un. fL (c)SH-ln. w.-l. electric conduits 0.50 1.00 ISO
IM Un. fL (d) -In. w.-i. electric conduiu. 0.60 100 2'oo
IM Un. ft. (e) 4%-in. w.-l. electric conduits 0.80 I'oo 260
(M Hn. fL (f) 2-in. Edison conduit 0.35 100 07?M Un. fL (s) 2H-ln. Edison conduit 0.40 100 loo
100 Un. fL (h) »-ln. Edison conduit . 0.45 i OO iso

lire 30 for service conn, for electric ducU. «a. 10.00 25 00 2000
127D IM doct fL wooden electric ducts and

eondulU 0.25 i.oo 80

R, K.
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Seattle, Wash.—Port of Seattle Comn.,
Central Bldg. (C. E. Remsberg, Secy.),

considering construction of belt railway

to connect trackage of piers, owned and
operated bv the Port Comn.; estimated

cost, 833.000.

Portland, Ore.—Reported that the Ore-
gon-Washington Railroad & Navigation
Co. (J. R. Holman, Ch. Engr., Portland)

will build 30-mile extension from River-

side westward to Crane Creek Gap; work
estimated at Jl.500,000. -^ ^ rn.
Southern Pacific Ry. Co. (W. Hood Ch.

Engr., San Francisco, Cal.) reported to

have decided to electrify its line between
Whiteson and Corvaills, a distance of 43

miles.

Roseburg, Ore.—Roseburg & Eastern school' bonds
Railroad Co., reported incorporated with
a capital of $1,000,000 to build a railroad

from Roseburg eastwardly to western
boundary of tJmpqua National Forest and
Umpqua River. Incorporators: Jos. Ni-

celli. J. F. Barker, A. T. Marshall and
others.

RAILROADS

PROPOSED WORK.

Un«i of 85 mnes. Incorporators: Geo. E.Cargan and Bright Wllfiarason, of Dar-
lington, and Jas. D. E>ans, of Florence

r'„^"r*'A°°T*'*& 0«-—Henderson Lumber
l:Z:iZ^ . J'

Henderson, Pres., Ocllla, re-gorled to have purchased the O.. P. & v
^K.^^Mr^l'i''^'' B?*!I*»

through this place!Norfolk, Vs.—Norfolk, Washington A
New York Ry. Co.. which will extend to

this city from NorfoUt through Vlrslnla
and Maryland Ountles alons (Chesapeake
Bar and Potomac Rlrer. Is reported to

haresecgr«lrishtof way through Mary- .onrtruct "raflPoad" fro,i;"'y™zorcity {oland from KIrerslde to Bhepherds. D.<:., Carihage. Welter r Murnhv nfv.,.;^
at which point It will connect with rn. Z^a w" ^..„-..*'"-'?"1>'..<" Yazoo

Baltimore A O. R. K.

Vszoo City, Misa.—Tazoo & South-w«t»rn R. R. Co. reported formld to

Burilngton, N. C.—CItlxens reported to

have voted $50,000 bonds to assist in con-
struction of the A. D. * O. Railroad.

Shelby, N. C.—W. C. Riddtck and C.

U .Mann, of A. and M. Collese. Ka>el«h.

reported making sui7eys for the 8J»elby-
Cassar Railroad for which tlIO,OM
bonds have been voted.

Charleston. S. C—A charter Is re-

ported to have been granted to the

fTharieston Southern Ry. Co.. to con-

struct a railroad from Charleston to

Hutchinsons Island, Savannah, a dls-

City ind W^-Kl.iickTorai,SiW 111reported among Incorporators.
'

Huron, «. O.—P. w. Henderson of

cS Z^.J,^"/"" f N'orthwestera Ry.
S;^ SS^J^ formed to construct a rail-road between Huron and Hanklnson.

^Mi'"S!!5f!T"'
O—Bond* tor $800,000 forsrade crossing elimination will be soldJuly 1 by Dan J. Jones. City Aui

**" Angelo, Tex.—Reported that the

22*"^,?r*'Mo'i^
D"=k'n«>n. Pres. 'icln!sas city. Mo,), considering ertonnion

L™d"ra3Sr^'?*'° *" ^""""^ "'^ Chrlstlval

Philadelphia, Pa.—Plans being prepared
for a 9-division school to be erected at
2d St. Pike and Sanger St., 35th Ward;
cost $80,000.

Warren, Pa.—Reported contract soon to
be let by Emergency Hospital Trus. for
erecting 2-story brick 65 x 110 ft. hos-
pital; cost $40,000. F. H. Gruninger,
Archt., Warren.

Shepherdstown, W. Va.—State Bd. Con-
trol authorized T. C. Miller, Pres. Shep-
herd College to erect dormitory; cost
$26,000.

Burlington, N. C-
bonds for school.

Citizens voted $40,000

Tucson, Ariz.—The Corporation Comn.
at Tucson, is considering application of

Tucson. Cornelia & Gila Bend Railroad
Co., for permission to issue $675,000
bonds and stock to the same. The
company will shortly begin the con-
struction of the new railroad soutli from
Gila Bend, Ariz., to the Ajo deposits,
which are owned by the Calumet & Ari-
zona Copper Co.

PRICES AND LETTINGS.
itindicates aioard of contract.

^I^Merldlan, Miss.—Contract awarded by
Meridian and Memphis Ry. Co. (J. T.
Schley, Pres., Mobile, Ala.) to C. G. Ker-
shaw Contr. Co., Birmingham, Ala., for
grading on overhead portion of terminal
line at Meridian. Work involves about
200,000 cu. yds. earthwork.

Greenville, N. C.—Citizens voted $30,000
•hnnl hnnds

Albany, Ga.—Plans for municipal audi-
torium to be prepared by A. Ten Eyck
Brown. Atlanta; cost $40,000.

Atlanta, Ga.—Mayor signed finance
sheet which includes $85,000 for exten-
sions and improvements to schools.

PUBLIC BUILDINGS AND
SCHOOLS

PROPOSED WORK.
Watervllie, IVIe.—Dormitory for boys,

costing about $75,000, to be erected at
Coburn Classical Inst.

Brandon, Vt.—Citizens of School Dist.
voted $50,000 bonds to include erection of
high school.

Easthampton, Mass.—Dormitory to be
erected at Wiiliston Seminary, Park St.

Medford, Mass.—Bd. Aldermen appro-
priated $45,000 for 8-room brick school on
Hancock St.

Worcester, Mass.—Plans being prepared
by L. W. Briggs Co., 314 Main St., for 8
room brick addition to Midland St. School.

Providence, R. I.—Bd. Aldermen June
17 appropriated $175,000 for grammar
school on Charles St. Mayor Jos. Gainer,
Chmn. School Bd.

BInghamton, N. Y.—Bonds for $233,700
for school Improvements will be sold June
30 by D. W. Foster, City Clk.

BufTalo, N. Y.—$40,000 bonds for school
No. 31 approved by Councilmen.

Superv. votedHudson, N. Y.—Bd.
$50,000 to erect jail.

Rochester, N. Y.—Foster & Gade,
Rochester, prepared preliminary plans
for auditorium proposed at Univ. of Roch-
ester; cost $150,000.

Camden, N. J.—Bonds tor $100,000 for
school improvements sold.

Metuchen, N. J.—Bd. Educ. contem-
plating erecting 2-story brick public
school on Thomas St.; cost $30,000.

Pleasantvllle, N. J.—Bonds for $48,000
for school improvements will be sold June
24 by Webster Price, City Treas.

Carbondale. Pa.—E. H. Davies, Scran-
ton, selected to prepare plans for high
school.

Clearfield, Pa.—Plans prepared by Har-
rington & Howard, DuBois. for 2 story
brick school, costing about $80,000, select-
ed by School Bd.

Gettysburg, Pa.—Trus. Pennsylvania
(ollege propoKi- erecting $.';o,000 building
for preparatory department.

Johnstown, Pa.—Bonds for $200,000 for
school Improvements to be sold July 6 by
Bd. School Directors (Chas. H. Meyer,
Secy.). '

Hollidaysburg, Pa.—Plans for new high
school to be prepared by FVed. J. Shollar,
Altoona; cost $40,000.

I t*"Sl°''2: Pa-—I'lans l)eing prepared by
.John T. Simpson, I':8sex Bldg., Newark,
3'.'„„' ,?'' erecting 3-story brick and In-djana limestone, nrenroof school, 150 x
2:>0 ft., to cost $150,000.

Pittsburg, Pa.—Plans being prepared byGeo. S. Orth & Bro., Farmers Bank Bldg
,for 3-Rtory fireproof high school to be

^!;*?'*.''.>r''A£"'^''*'
"°'^''' Homewood Dist.,

Tw,ir*-^\T; i''t"» being prepared byAlden & Harlow, 307 Fifth Ave., for high
school to be erected on Bailey Ave andMount Washington Dist.; cost $250 000

New Smyrna, Fla. — Citizens voted
$42,000 school improvement bonds, includ-
ing erection of new building, .\ddress
School Trus.

New Smyrna, Fla.—Citizens voted $42,-
000 bond June 15 for erecting a school.
C. R. M. Sheppard, DeLand.

Seabreeze, Fla. — Erection of school
under consideration. Cost, Including site.
$50,000.

Birmingham, Ala.—Science building to
be erected at Birmingham f'oUege; cost
$30,000.

Jackson, Miss.—Bonds for $65,000 for
school improvements will be sold July 6
by L. A. Scott, City Clk.

Memphis, Tenn.—Plans prepared by
Mahin & Broadwell, for brick and stone
semi-fireproof school; cost $30,000.

Nashville, Tenn.—Bonds for $625,000 for
school improvements sold.

Lexington, Ky.—Plans being prepared
by Anderson & Franklin, Lexington, for
colored high school; cost $40,000.

Athens. O.—Trus. Ohio Univ. have plana
for $120,000 dormitory for women.
Camden, O.—Plans of Edw. R, Thomp-

son, Youngstown, for $65,000 school ac-
cepted. Address Bd. Educ.

Cleveland, O.—Plans prepared by Frank
C. Warner, Hippodrome Bldg., for 4 story
fireproof $100,000 dental college to be
erected by Trus. Western Reserve Univ.
A gymnasium costing $150,000 also con-
templated.

Columbus, O, — Citizens of Brown
Township voted $25,000 high school bonds.

Eaton, O.—Bonds for $35,000 for en-
larging schools in Gratis Township sold.

Marlon, O.—Bonds for $165,000 for school
Improvements sold.

Old Fort, O.—Citizens voted $45,000
grade high school bonds.

Woodsfield, O.—Bonds for $50,000 school
improvements sold.

Lafayette, Ind.—Trus. Purdue Univ.
approved plans for 2 story brick and stone
building for Dept. Veterinary Science In
School of Agriculture; cost, $50,000.

Marion, Ind.—No bids yet called for by
Grant County Hospital Assoc, for Its new
hospital Address F. L. Packard, Archt.,
Columbus.

Galesburg, III.—Reported State Armory
Bd., Springfield, taking steps to erect
$60,000 armory here.

Monmouth, III.—City Council reported
to be considering erecting $50,000 city
hall.

Bd. Superv. reported to be considering
erecting $30,000 jail.

Minneapolis, Minn.—Plans being pre-
pared by A. R. Van Dyck, McKnIght
Bldg., for a 3-story brick fireproof ma-
ternity hospital to cost $50,000.

Schuyler, Neb.—Citizens voted $45,000
high school bonds.

Grand Forks, N. D,—Reported contract
recently awarded for erecting $200,000
high school has been considered irregular;
new bids are to be asked by Bd. Educ,

Beaumont, Tex.—Plans being prepared
for addition to South Park School; cost
$40,000, Address School Trus.

Cleveland, Tex.—School Trus. selected
Lane & Dowdy, Houston, architects, for
$40,000 school.

Polytechnic (P. O. FL Worth), Tex.—
Bd. Educ. considering erecting $40,000
high school.

San Angelo, Tex.—State Attorney Gen-
eral approved $S0,000 high school bonds.

Eugene, Ore.—Bonds for $40,000 for
city hall sold.

Berkeley, Cal.—John Galen Howard,
Archt.. Univ. of California, authorized by
Bd. Regents to prepare plans for new
buildings and also enlargement of present
buildings at Univ., to include enlargement
of Doe Library, cost $400,000; enlarge-
ment of reading room; new chemistry
building, cost $250,000; new agricultural
hall, cost $330,000.
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Los Angeles, Cal. — ?500,000 appro-
priated for high school on Country Club
Drive and Wilshire Boule. John C. Aus-
tin, Los Angeles, Archt.

Los Angeles, Cal.—Plans completed by
Elmore R. JefEery and Frank R. Schaefer,

Los Angeles, for 2-story brick school to

be erected in Eagle Rock Ave.; cost

$40,000. , ^ XT V
Contract about to be let by Harbor

Dept. at Los Angeles, for material re-

quired in construction of a 6-story con-
crete warehouse, 152 x 482 ft., on Munici-
pal Dock No. 1.

San Bernardino, Cal.—Erection of new
city hall, costing $175,000 for site and
building, contemplated by Council.

San Rafael, Cal.—School Bd. approved
plans for new high school.

BIDS DESIRED.

Warren, R. I.—Reported desired until

July 1 by Bd. Educ. for erecting 8-room
brick school. B. S. D. Martin. Archt., 86

Weybosset St., Providence.

Brooklyn, N. Y.—Until June 29 by Pub-
lic Recreation Comn.. Room 527 Municipal
Bldg., New York (Geo. W. Wingate,
Comr.). for erecting field house at Betsy
Head Memorial Playground and Recrea-
tion Center. Brownsville, Boro. Brooklyn,
also for heating and plumbing same.

Delhi, N. Y.—Until July 7 by Clerk Bd.
Educ. for erecting 3-story concrete high
school 72 X 90 ft., from plans of Pierce
& Bickford, Elmira. Cost $57,000.

Syracuse, N. Y.—Until June 30 by Dr.
Thos. E. Finegan, Asst. Comr. for Ele-
mentary Educ, Education Bldg., Albany,
for erecting, including heating and plumb-
ing, school building; also erecting and
plumbing teachers' cottage at Onondaga
Indian Reservation, near Syracuse. Lewis
F. Pilcher, State Archt., Albany.

Tompkinsvllle, N. Y.—Until July 9 by
J. T. Yates, Lighthouse Inspector, for
erecting reinforced concrete carpenter
shop at General Lighthouse Depot.

Hoboken, N. J.—Reported desired until

June 28 by Bd. Educ. for alterations and
additions to School No. 8; cost $60,000.

Allentown, Pa.—Until July 7 by T, P.
Wenner, Secy. School Dist., for erecting
2 story and basement school on Dauphin
St. Ruhe & Lange, Archts., 12 N. 6 St.

Curwensvllle, Pa.—By Bd. School Direc-
tors for erecting 4-room brick school.

Separate bids for heating and plumbing.
Address Julian Millard, Archt., Altoona.

Wanamie, Pa.—Until July 12 by New-
port Township School Dist. (Jos. Dzial-
dowski. Secy., Glen Lyon), for erecting
2-story 8-room brick school on Main St.

Owen McGlynn, Archt., Simon Long
Bldg., Wllkesbarre.

Baltimore, Md.—Until Aug. 16 by Jas.

A Wetmore. Acting Superv. Archt.,
Washington, D. C, for erecting immigra-
tion station at Baltimore, advertised in

Engineering Record.

Washington, D. C.—Until July 17 by U.
S. Engineer Office, 305 Southern Bldg.. for
erecting brick storehouse at McMillan
Park.

Ft. Myer, Va.—Until June 28 by Quar-
ter Master for addition to field staff and
band stable, advertised in Engineering
Record.

Hemingway, S. C.—Until July 1 by Bd.
Trus. (J. M. Eaddy, Chmn.) for erecting
school. Jas. D. Benson, Archt., Charles-
ton.

Quitman, Ga.—Until July 29 by Jas. A
Wetmore. Acting Superv. Archt., Wash-
ington, D. C. for constructing 1-story and
basement mezzanine, brick, terra cotta
and stone-faced building for U. S. Post
Office, including mechanical equipment;
lighting fixtures and approaches.

Pensacola. Fla.—Until June 28 by C. W.
Eggart, City Clk., for erecting building at
water plant; cost $20,000.

Jackson, Miss.—Reported desired until
July 7 by W. W. Downing. Chancery Clk.,
for erecting reinforced concrete jail. E. J.
Hull, Archt., Daniel Bldg.

Canton, O.—Until July 8 by Bd. Educ.
(W. C. Lane. Clk.) for erecting Henry
C. Martin School, Frank L. Packard,
Archt., Columbus.

Hamden, O.—Reported desired until
Jtily 6 by W. A. Devoss, Archt., Ports-
mouth, for erecting school.

Marlon, O.—Until June 30 by Bd. Educ.
Grand Prairie Township Rural School
Dist. 'W. D. Heller. Ck.). for erecting
brick and stone school. Howard & Mer-
rlam, Archts., S E. Broad St., Columbus.

Winchester, Ind.—Until June 30 by
Trus. Library Bd. for erecting brick
library.

Albion, Mich.—Until July 30 by Jaa. A.
Wetmore, Acting Super. Archt., Wash-
ington, D. C, for constructing U. S. Post
Dfflce. Including mechanical equipment,
interior lighting fixtures and approaches.

Lansing, Mich.—Reported desired until
July 2 by Bd. Control. Michigan School
for Blind, for erecting administration
tiullding and dormitory at said school,
also heating, plumbing. Edw. A. Bowd,
Archt., Lansing.

Sandusky, Mich.—Reported desired
until June 28 by Jos. E. Mills & Son,
Archts., 1305 Kresge Bldg.. Detroit, for
erecting a 3-story court house.

Chicago, III.—Reported desired until
June 30 by Bd. Educ. for erecting 3-story
addition to Field School. A. F. Hus-
sander, Archt., for Bd.

Milwaukee, Wis.—Reported desired
until June 24 by Bd. School Dir. (Frank
M. Harbach, Secy.), for erecting addition
to 16th Ave. School.

Des Moines, la.—Reported desired until
July 5 by Bd. Dir. Independent School
Dist. for improvements including addition
to West High School.

Woodward, la.—Until July 7 by Bd.
Control of State Inst. Des Moines (F. S.

Treat, Secy.), for erecting at State Hos-
pital and Colony for Epileptics at Wood-
ward, medical group—one 2-story and 9

one-story structures, a power plant,
radial brick smokestack, 175 ft. high 7 ft.

top, and 1-story laundry. H. F. Liebbe.
State Archt. Des Moines, Proudfoot, Bird
& Rawson, Consulting Archts., Des
Moines.

HIbbIng, Minn.—Reported desired until
July 1 by Trus. School Dist. for erecting
2-story school; cost $24,000. W. T. Bray.
Archt., Duluth.

Minneapolis, Minn.—Reported desired
July 15 by Chapman & Magney, Archts.,
509 Essex Bldg.. for erecting reinforced
concrete and brick building for Minnesota
College; cost $60,000.

Owatonna, Minn.—Until June 29 by
State Bd. Control. St. Paul, for erecting
power house at State Public School, in-
cluding heating, plumbing, etc. C. H.
Johnston, State Archt., 715 Capital Bank
Bldg., St. Paul.

Leonia, Kan.—^Reported desired until
July 1 by H. C. Kimmel, Treas. Bd. Educ.
for erecting 2-story and basement school.
White, Underbill & Dean. Archts.,
Bryant Bldg., Kansas City, Mo.

Bloomfield, Neb.—Reported desired
until July 6 by W. R. Hoyt, City Clk.,
for erecting a 2-story brick city hall and
Jail.

King City, Neb.—Until June 30 by Bd.
Educ. for erecting high school, including
heating, plumbing, etc. J. H. Felt & Co.,

Kansas City, Mo., Archts.

Hardin, Mont.—Reported desired until

July 6 by R. P. Ross, Co. Clk., for erect-
ing county jail. Dedrick & Piper, Archts.,
Billings.

Kansas City, Mo.—Until June 29 by
Edw. F. S. Webster, Acting Secy. Bd.
Pub. Wks.. for making alterations to 2-

story brick buildings at 19th St. and Bal-
timore Ave., for police station.

Alleene, Ark.—Reported desired until
July 3 by School Bd. for erecting 2-story
brick school. J. H. Bliss. Archt., Hope.

Bradley, Ark.—Reported desired until
July 1 by School Bd. for erecting 2-story
brick school. J. H. Bliss. Archt., Hope.

Marlln, Tex.—Reported desired June 29

by County Comrs. Court for erecting jail;

cost $25,000.

Davenport. Wash. — Reported desired
until July 3 by H. L. Paige, Clk. School
Dist. No. 14, for erecting school; cost
$50,000. Archibald G. Rigg, Archt., Em-
pire State Bldg., Spokane.

Portland, Ore.—Until June 30 by R. H.
Thomas, School Clk.. for general work of
Franklin High School.

Los Angeles, Cal.—Reported desired by
W. S. Garrett, Archt., 405 Currier Bldg.,
for erecting 2-story reinforced concrete
hospital at College and Castelar Sts. for
French Hospital Assoc. Cost $40,000.

San Diego, Cal.—Until July 24 by H. R.
Sanford, Ch. Bureau Yards & Docks. Navy
Dept., Washington. D. C. for power
house, operating building, store house of
stucco brick and steel frame, pump
house, quarters for commanding officer,

double quarters for chief operators, stuc-
coed wood frame construction, at the
Naval Radia Station, Specification No.
2149.

Mountain Home, Idaho.—Until July 5

by F. M. Hobbs. Co. Aud. and Recorder,
for prices and preliminary specifications
for court house, ranging from $25,000 to
$.50,000, advertised in Engineering Rec-
ord.

Briahton, Ont.—Until June 28 by E. C.
Browne, Secy.-Treas. Bd. Educ, for
erecting Union School. Ellis & Ellis,

Archts., Manning Chambers. Toronto.

Hamilton, Ont.—Until June 28 by S. H.
Kent. City Clk., for carpentry, plumbing
and drainage, roofing and stieet metal
work, steel roof trusses, etc., for Gage
Ave. sewage disposal pumping station.

Ottawa, Ont.—Until June 28 by R. C.
Df.srochers. Secy. Dept. Pub. Wks., for
erecting an agricultural building at Ex-
perimental Farm. Ottawa.

Until July 9 by G. J. Desnarats, Deputy
Minister Naval .Service. Dept. Naval Ser-
vice, Ottawa, for erecting buildings for
Life Savings Station at Point Pelee on
Lake Erie, Ont.

PRICES AND LETTINGS.
iflndicatea award of contract.

itNew Hampshire.—Contracts awarded
by Bd. Control, Concord, as follows:
Dormitory and horse barn at School for
Feeble Minded, Laconia, F. A. Rumney,
Portland, Me., at $30,989; plumbing and
heating, Treffle Raiche, at $5,800; dormi-
tory addition at Normal School, Keene,
Nashua Bldg. Co. at $21,274, and heating
and plumbing, Nims & Simpson, Keene,
$3,735.

'A^Boston, Mass.^-Contract for erecting
Parker St. wing to Wentworth Inst,
awarded Geo. A. Fuller Co., Board Trade
Bldg., at about $45,000.

Dalton, Mass.—Contract for additions
to 2 schools awarded John Dwyer, of
Depot St., Dalton, at $27,300.

Springfield, Mass.—Contract to erect
3 brick blocks on Holland St. awarded E.
J. Pinney, Springfield, by O'Nell Realty
Assoc.

New London, Conn. — Contract for
erecting group of brick and fireproof
3-story buildings for the Loomis Inst,
awarded Central Bldg. Co., Worcester;
cost about $100,000,

Walllngford, Conn.—Contract to erect
first unit of Masonic Temple addition
awarded Chas. W. Murdock, New Haven,

Utica, N. Y.—Contract for erecting
4-story brick and stone building on
Genesee St, for St, Elizabeth Hospital
awarded Pius Kener & Sons, Utica, Cost
about $200,000, T. P. Barnett of St.
Louis, Mo., and Edw, J, Berg of Utica,
Archts.

Blackwood, N. J.—Contract awarded
Geo. Bachman, Camden, for alterations to
county insane asylum, at $21,702, and
Otto W. Lamb, Lemberg, for plumbing, at
$3,500.

Blalrsvllle, Pa.—Contract awarded by
Bd, School Controllers for erecting high
school to Kratt & Agnew, of Lorain, O.,

or Pittsburgh; cost $60,000. C. C. & A, L.
Thayer. Archts,, New Castle,

Philadelphia, Pa.—Lowest bid to erect
3-story brick, stone and terra cotta police
and fire station at 22d St. and Hunting
Park Ave. submitted by H, H, Weh-
meyer, at $122,863; Simon & Bassett,
Archts,, 1112 Chestnut St,

Pittsburgh, Pa.—Contracts for erect-
ing asylum for males at Marshalsea
awarded by Dept. Charities, Pittsburgh,
as follows: General contract, Thos.
Reilley, 5872 Ellsworth St.. $251,900;
plumbing, Buerkle Plumbing Co., 319 2d
Ave,, $23,297; heating, Burns-Fleming Co.,
815 Forbes St., $32,740.

Pittsburgh, Pa.—Lowest bid opened
June 22 by Hyatt M, Cribbs, Co. Compt..
for rough excavation work in connection
with the city and county building was
submitted by M. O'Herron, at $1.23 per
cu, yd.; about 26,000 cu. yds. to be exca-
vated and cost is estimated at about
$60,000.

Reading, Pa.—John Lowry, Jr., New
York, submitted lowest bid for erecting
post office addition, at $90,880.

Youngwood, Pa.—Contract for erect-
ing brick school awarded Walters &
Jones, Scottdale, at $27,068.

Columbia, S. C.—Contract for 8-room
addition to Logan School awarded Water
Constr. Co., Columbia, at $31,830.

Albany, Ga.—Contract to erect gram-
mar school awarded A. C. Knight, Albany,
at $25,974; plumbing, Eatman Plumb. Co.,
Albany. $2,745; Elchelberg Htg. Co., At-
lanta, $2,400.

Amory, Miss.—Contract for erecting
high school (bids opened June 8) awarded
Inglenook Constr. Co., Biimingham, Ala.,
at $23,439.

Louisville, Ky.—Contract for erecting
Wm. B. Belknap School awarded Alt
Bldg. Co. at $68,600; heating and ventilat-
ing to H. Netherton & Co. at $10,898.

Bellaire, O.—Contract to erect Farm-
ers & Merchants Natl. Bank awarded
R. R. Kitchen & Co.. Wheeling, W. Va.;
heating and plumbing. Kyle & Co.. Wheel-
ing, W. Va.: cost $40,000. C. W, Bates,
Wheeling, W, Va,, Archt.

Minerva, O.—Contract for erecting
high school (bids opened June 11) awarded
Willing Bros.. Bellevue, for general con-
struction, at $44,525; plumbing, gasfitting,
sewers, heating.- ventilating and heat
regulation. Huffman & Conklin, Colum-
bus, at $8,680. Andrew Dietrich, Clk,
Bd, Educ,

Springfield, O.—Contract awarded by
Bd, Eduf. (W, H. Holmes, Clk.) to erect
12-room school in Northern Heights ad-
dition to Springfield, to Paul Zeazell, of
Springfield, at $24,382 (bids opened June
18). Plumbing let to Victor Plumbing
Co., Springfield. Robt. C. Gotwald,
Archt., Springfield.

Columbus, Ind.—Contract for erect-
ing vocational school awarded Dunlap &
Co., Columbus, at $26,353. Marshall E.
Van Arman, Archt., Indianapolis.

Ottawa, III.—Contract awarded by Bd.
Educ. to erect 3-story high school to J. L.

Simmons, of Chicago, for general con-
struction and Hatfield Electric Co., of
Indianapolis, for electric work. Plumbing
and heating not yet let. Wm. B. Ittner,
Archt., St. Louis, Mo.

Rock Island, III.—Lowest bid opened
June 3 for erecting county jail submitted
by P. H. Lorenz, Moline. at $36,790;
plumbing, Channon & Dufva, $11,710;
also heating at $10,911; steel cell work.
Van Dorn Iron Works, $25,879.

Ames, la. — Contract for erecting
nurses' lodge at Michigan Soldiers Home
awarded Hauser-Owen Ames Co., at
$66,030, including heating, plumbing, etc.

Robinson & Campau, Archts.

Missouri Valley, la. — Contract for
erecting high school awarded C. C. Mor-
gard & Son, Council Bluffs, at $60,000.

St. Paul, Minn.—Contract awarded by
C. H. Johnston, Archt,, Capital Bank
Bldg,, Boyd Constr. Co,, St. Paul, to
erect addition to St. Luke's Hospital and
chapel, 5 stories and basement, 45 x 90
ft., at $60,000.

Kearney, Neb. — Contract to erect
parochial school awarded A. Litchenberg.
Hastings, at $23,000, and for heating and
plumbing to P. M, Rajar, of Holdredge.

Denton, Tex. — Contracts for high
school awarded as follows: General con-
tract to A. W. Flyjit, of Ft. Worth, at
$39,444; plumbing, M. B. Whitlock & Co.,
Denton. $3,450; heating, J. W. Morris, Ft.
Worth, $3,185.

Marshall, Tex.^-Contract to erect ad-
ministration building at College of Mar-
shall awarded Caddo Constr. Co., Mus-
kogee, Okla, ; cost $74,480,

Martin, Tex.—Following are two lowest
bids opened June 14 by Superv. Archt..
Washington, D. C, for erecting U. S. Post
Office—(a) limestone, (b) sandstone: V. E,
Taylor. Ennis, (a) $44,650, (b) $44,750;
Ft, P, Farnsworth & Co,, Fayetteville,
Tenn., (a) $53,000; Geo, A, Shaul, Seneca,
Kan,, (b) $47,625.

Oklahoma City, Okla.—Following are
four lowest bids opened June 7 by Capitol
Bldg, Comn. for erecting new State Cap-
itol building: Manhattan Constr. Co,,
Muskogee, Okla., (Bedford stone) $1,316.-
653; John Gill Constr. Co.^ Jefl-erson City,
Mo. (Oklahoma marble), $1,387,000; Pelli-
green Constr. Co.. St. Louis, Mo., (Okla-
homa marble) $1,495,435; Jas. Stewart &
Co.. New York, (Oklahoma marble)
$1,589,000.

Bremerton, Wash.—Contract for erect-
ing fireproof storehouse at Naval Station,
Puget Sound, awarded Martin Dugan,
Seattle, at $36,513.

Spokane, Wash. — Contract to erect
4-story reinforced concrete and steel
warehouse for W. P. Fuller Co., Paint
Mfrs,, awarded Colonial Bldg Cor, Spo-
kane, at approximately $100,000.

Walla Walla, Wash.—Reported con-
tract to erect court house awarded J. B.
Sweatt Co., Spokane, at $157,000 for In-
diana limestone.

Los Angeles, Cal.—Lowest bid received
for erecting public buildings were as fol-
lows: 2-story brick and concrete school on
Budlong Ave., Alex, Grant, Builders Ex-
change, at $41,533; Ann St. School, John
Simpson & Co., 203 Baker-Detwiler Bldg.,
at $63,942; alterations and additions to
County Supervisors office. Hall of Rec-
ords. F. O. Engstrum Co., 500 Seaton St.,
Rt $26,562.

Ft. William, Ont.—Contract to erect
1-story brick and stone registry office
building awarded by Provincial Council to
^•, n?n

Braden, Ft. William, at about

Victoria, B. C—Contract for erecting
observatory on Little Saanich Mountain
awarded McAlplne Robertson Co., Van-
couver, at $75,000.

PRIVATE BUILDINGS

PROPOSED WORK.
East Boston, Mass.—Plans prepared by

F. A. Norcross, 46 Cornhlll St., Boston,
for brick, stone and granite theater to be
erected at 36 Bennington St, for Jacob
Shapiro; cost $100,000,

Cambridge, Mass.—The E, A, B. Apart-
ment Trust, Boston, intends erecting 6-
story brick and limestone apartment
house on Massachusetts Ave.

St. Paul R. C, Church intends erecting
$85,000 brick and concrete church.

Springfield, Mass.—Plans being pre-
pared by H, L, Sprague, 310 Main St,, for
3-story fireproof store and business build-
ing to be erected on Fort St.

Bath, N. Y.—Bath Natl. Bank Intends
erecting on Liberty St. 3-story bank and
office building.

Buffalo, N. Y.—Plans being prepared by
Colson & Hudson, 35 Dun Bldg., for 5-
story brick, terra cotta and steel apart-ment house to be erected at Delaware
Bay and Bryant St. by Chas, Mosier
1266 Seneca St.

-viosier,
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N*w yarn, N. Y.—Pl*n» flled tor fol-
towtnc buUdlncs: S-Mory brick apart-
WBt Bouae at Academy St. and Vem&lyea
Av«L for tmml BMs. Co., coat SSoiMO:
FMakfticd * Kirchoer. Arcbts.. SM \Ve*t-
c>»t«r .We.: two i-*tory brick apait-•ta at lOd St. and StabMna Are. (or
ScUcaainscr * GUlman Coitsir. Co.. cost
tI«».«M: Moots * LaadaeMel. Archis.. 3d
At*, aad 14> St.; (-atory brick tenement
•t TrsBMWt and East Anthony Ave*, for
DBVUaoo At* Realty Co.. coat tTS.OM:
UKiaa Pladotta. Archt.. 3»1 B. IMth St.:
t-atory brick tenement at Unlreraidr Ave.
aad ItMh St. (or Geo. Oobom Conatr.
Col. coat tM.M«; Moore A Landaeidel.
Arcbta.. Id Ave. and I«Sth St.: four 5-
atory tenements at Unhrerstty Ave. and
Brandt St. for ICM UnlTeralty Ave.. Inc.
aoat tlt*.«M: Emery Roth A Kremybers.
Architect Ca. .\rchta., 1019 E. ICSd St.

OrtBTir Parle N. J.—Second M. E.
Ckarch Intends arecUns tlS.H* edlllce.

Naiwrfc, N. J.—Plana prepared by Al-
fred Peter. Newark, tar Mek addition to
M. Peter's Orphan Aaylmn. J34 Lyons
Ave : cost ns.C

Philadelphia, Pa.—Plans beinc prepared
Igr Fredk. Wehber. Monis BIdf.. tor 10-
iorr brick and steel loft baildlns to be
araelad at tth and Samson Sts. by
Wetbarin estate.
Clinton A RoaasU. IS Naasau St.. New

Tork. prepared plaJDa for &-story brick
terra cotta and stone, UO x ICO ft., apart-
ment bonae at 4Ist St. and Baltimore
Ave
Plana about completed by Fumeas.

vBoa * Co.. Prorident Bide., and Mc-
KlB. Mead A ^^lUtc. New York. Assoc
Arehta., for brick, stone, steel and con-
oate bank boOdlnK to be erected at 141«
ChaatBot St. for Franklin Natl. Bank
Wharton Memorial M. E. Church, jith

aad Cktbarina Sta., intenda erectins ad-
dltloa to Sunday acbooi bulldln«. coat
•M.MO.

PfttalNirgh. Pa.—Plans completed by
Joiin T. Cornea and John E. Kauser, Ren-taw BldK_ for 1-atory brick and, stone
«lnn^ on MIsaion St SooUislde tor St.R C Church: cost >40.000.

I about completed by John T.
. IMS Fifth Ave. tor 1- story brick

aad steel diarch u> be erected at Fifth
Are. and RoMnaon St. for St. Aniea R.C ChoTch: coat tM.M*.

Pa.—Plana tor First United
. CInirch, brick and stone.
r prepared by A. A. Rlchter, Reading:

OQSK I3S,M#.

Waynaafearo, Pa.—^Plans prepared tor
>-stary bnslaeas bulldlnic and theater to
be erected on Main St. by Arcade Co.

Waahlngtoa. O. C—nans completed by
Barry Wardaian. for 4-story apartment

i to be erected on California and ISth
Sta.. at a coat of t&.OOO.

d brick business bulldlnic
to be erected on 'Whitehall St. by Mra.
Mary G. Tfaurman: coat fM.OOO.

Sanferd. Pla.—Plana reported belnc—arsd by W. B. Talley, Jacksonville.
n-nom hotel which Geo. Maaon,

Hotel. Jackaonrllle, Intends erect-

WmlaalMiB, Ala.—Louis and Herman
Iteka Clathlns Co. will erect i-story butld-
laB on Flereace Hotel site: cost 1150,000.

DMttam, Ala.—Flrat Baptist Church In-
laads erectinc |»,«M edifice.

MastnriMe. Tsmi.— Marr A Holman,
'*~'~1ama BUg.. architects for 3-Btory re-

sad concrete, brick and steel mov-
. Jtetare theatre to be erected on (th

Ave. aad Oaattol Boole, by W. H. WaM-
maa. KaHivina.

LaalBlaa. Ky/^Sroadway Christian
Omrek anOwriaed BUs. Com. to have

prepared for fTt.OW edifice.

Cincinnati, O.—Worklns plans belnR
prepared by Eisner A Anderson. Ingalls
Bl^, for i-story Ceiitral Branch T. M.
C. A. buHdln* at Canal and Elm Sta.:

Clevalsnd. O.—NeiKfahora Motor Co., l*lg
Eadid Ave. to eraet >-atory fireproof
bulldina St 20th SL and Cheater Ave.
Cleveland Telaphone Co. plans to make

Improvements InrtDdtng new ezchanse.
cost about tOO.M*.

Columbus. O.—Plans completed by Wil-
bur T. Mills. McCun* Bids., for &-story
tM.OOO bnlldInK at M E. Cheatnot St. for
Marietta Paint A Color Co.

Dayton, O.—Plans prepared by Pret-
zlncer A Musselman. Dayton, for brick
iodre buildlns for the Eacles on 8.
Main St.; coat. *7e,0«0.
Wm. H. Simms Intends to erect on N.

Jefferson and 3d Sts. S-story steel and
concrete building: cost tlOO.OOO. FVank
HID .Smith. Archt., Main and td SU.

Tiffin. O.—First Presbyterian Church
Intends erecting 325,000 parish house.
Reported Junior O. (.'. A. M. propose

erecting girls' dormitory and numerous
other improvements at the National
Orphans' Home.

Chicago, III.—Plans being prepared by
Chaa. S. Frust. lUi 8. La Salle St., for 4-

story ofllce building which Chicago &
Northwestern Ky. will erect on liavens-
wood Park and Lawrence Ave.: cost
ISSO.OOO.
BAw. N. Bertha, 6 E. Lake St. reported

intends erecting at Stony Island Ave. and
l«lh St. apartment house costing 1175,000.

Danville, III.—Masons plan to erect
IISO.IKH) temple.

Milwaukee, Wis.—Plans prepared by R.
Messmer & Bro., Milwaukee, for 3-story
brick and concrete hall for Morltz Arndt
Lodge 1. O. O. F. at 10T5 Third St.: cost
315.000.

Building to be erected for St. Catharine
Home on present site on Sycaimore St.;
cost 3~0.000

Superior, Wis. — BIdg. Com. Roman
Catholic Diocese will soon let contract for
erectInK orphanage: cost about $100,000.
E. M. I'lrich. Cleveland. O., Archt.

Ames, la.—Ames Chapter Phi Delta
Theta reported |>lanning 325,000 club
house.

Des Moines, la.—Grocers Wholesale Co.
plana erecting 3-story building; cost
(50.000.

Des Moines, la.—^H. D. Rawaon will
erect at 13th and Locust Sta. a 4-story
apartment house costing 375,000.

Minneapolis, Minn. — Gamble-Robinson
Commission Co., 222 6tb St., approved
plans for 6 or s-story building; cost
iioo.ooo.

St. Paul. Minn.—Permit issued to M.
1'. Ryan. S13 .V. Y. Life Bldg.. for erect-
mg 2 lu-story brick and tile hotel and
store building at St. Peter and Bxcbange
sts. : total cost 3155,000.

Topeka, Kan.—Lodges 458 and 665 of
the Independent Order of Odd Fellows
propose erecting 330,000 lodge-office build-
ing.

St. Louis, Mo.—Plans prepared by Al-
bert B. Groves, 314 N. 4th St., for 3-3tory
terra cotla office building at 8th and
Chestnut Sts. by Oreon K. ana R. G.
Scott; cost 350,000.

Seattle, Wash.—Plans being prepared
by Howelis & Stoltes, Henry BlUg., for
brick building which Metropolitan Bldg.
Co., Henry Bldg. will erect on 5th Ave,
and Seneca St.: cost 3100,000. Bids for
construction will be received about
July 10.

»m*, W. Vs.—St. Francis
Xartcr R. C Church Intends erecting
>7(w*M edlOoc.

Atlanta, Oa.—Plana prepared by Morgan
A OOioa.^ Grant BUf.. for 4-story steel

BIOS DESIRED.

Frostburg, Md.—Until June 29 by Geo.
K. Sansbury, Archt., Cumberland, for
erecting Salem Reformed Church. Geo.
Knieriem, Cbmn. Bldg. Com.

Savannah, Qa.—Reported desired until
June 29 by Dennison & Hlrons, Archts.,
475 Fiftli Ave., New Yorii, for alterations
to National Bank of Savannah Building;
oMt (SO.OOO.

Memphis, Tenn.—Reported desired until
July 1 for erecting 2-story warehouse
for Dawson Mfg. Co.; cost 330,000.

Oayton, O,—Reported desired until July
1 by Albert Pretzinger & Edw. P. Mus-
selman, ArchU., Ila5 Heibold Bldg., tor
erectinc a 3-story lodge building; cost
»to,o«o.

Milwaukee. Wis.—Reported desired
until June Ji by Kirchott & Hose, Arclits.,
Majestic Bldg., for erecting Palace Hippo-
drome theater, store and office building,
4-story, brick concrete and steel; cost
$100,000.

Emporia. Ksn.—Until July 12 by Bd.
Control, Masonic Fraternity (S. W. Par-
ker, Chmn.), for erecting 3-8tory addi-
tion and remodeling present Masonic
Temple, brick and stone. C. W. Squires,
Archt., Kmporla.

Marcsllne, Mo.—Reported desired until
July 12 by \V. E. Parks, Secy. Bldg.
Com. for erecting 3-slory store and lodge
i>uilding for the 1. O. O. K. K. B. Fitch,
,\rcht.

Galveston, Tex.—Until July 5 by L. S.
Green, Archt., 1111 American Natl. In-
aurance Bldg.. for erecting 6-story fire-
proof office building.

PRICES AND LETTING8.
HJndicutet auiard o/ contract.

^Albany, N. Y.—Contract for addition
and Improvements to Strand Hotel, cost-
ing about 330.000. was awarded to Irwin
A L>--iKiitoii, of Philadelphia, Pa.

'ASyracuse. N. Y.—Contract to erect
7-story ana basement structural steel
warehouse with Watson Unit System or
concrete fioors awarded by Syracuse Cold
Storage Co. to Chas. D. Watson, Syracuse.

APhiladalphIa, Ps.—Contract for erect-
ing granite and marble memorial mau-
soleum In Holy <,'ro«H Cemetery for late
Bariholomew Shea awarded by Executors
of 8h<ai Estate to Presbery Coykcndall
Co., 1»8 Bway., New York, at 374,050.

•Pittsburgh, Pa. — Contract awarded
'.eo. A. f'uller Co., Oljvcr Bldg for
erecting Krick Arcade iiuUdlng, at 5th
Ave. and Grant St. Cost of building
complete about 32..1«0.()00. F J Osier,
ling. Archt., PItuburgh.

't^Scranton, Pa.—Contract for granite

and terra cotta superstructure for Scran-

ton Ufe Insurance Co.'s Building on
Spruce St. and Adams Ave. awarded
F. D. Hyde. New York.

'ARedfield, S. D.—Contract for erecting

building for Merchants Bank, awarded to

H P Stolter, of Redfleld, F. H. EUerbe,
Archt., Endicott Bldg., St. Paul, Minn.

-A-Mobile, Ala.—Contract awarded by
Gulf Coast Fair Assoc, to Jett-Muths
Constr. Co. for erecting 3-story fine arts

building; cost $30,000.

AParis. Ky.—Contract for erecting 5-

story building for First Natl. Bank award-
ed Owens Constr. Co., Louisville. Weber,
Werner & Adkins, Archts., Cincinnati, O.

NEW INDUSTRIAL PLANTS

PROPOSED WORK.
Lawrence, Mass.—Geo. C. Kunhardt Co.

is planning 5 story factory addition 106

ft. long concrete, brick and steel.

Bridgeport, Conn.—Citizens voted June
20 to issue bonds to establish municipal
ice plant.

Waterbury, Conn.—Scoville Mfg. Co. is

planning to erect 2 brick factories, one 1-

story, 100 x 40 ft., and a 5-story addition
to present plant, 280 ft. long.

Brooklyn. N. Y.—Plans filed for 10-story
reinforced concrete building to be erected
for Gretsch Bros, on Bway. and Berry St.,

Eastern Dlst.: cost $375,000. Wm. Hig-
ginson, Archt., 13 Park Row, New York.

Jamestown, N. Y.—Flans being prepared
by H. P. Sheldon & Sons, Providence,
It. I., for l-story manufacturing plant to
be erected for the Gurney Ball Bearing
Co.

New York, N. Y.—Plans filed for
9-story fireproof hog abbatoir at 630 W.
40th St. for Jos. Stern & Son, Inc.; cost
$180,000. E. J. Poiret, Archt.. 616 W.
40th St.

Waterport, N. Y.—Growers Cold Storage
Co., Inc., Waterport, organized to erect
in Waterport a 50,000-bbl. capacity chem-
ical cold storage plant with modern
equipment. G. Ray Fuller, Waterport,
and Benj. G. Wilson. Carlton, among the
incorporators.

West Sand Lake, N. Y.—Plans being
prepared by C. G. Ogden, Albany, for a
3-story factory for McLaren Knitting
Co.; cost $60,000.

Kenllworth, N. J.—American Locomo-
tive Co. and Westlnghouse Electric Co.
wil combine in building plant for manu-
facture of cartridges.

Ellwood City, Pa.—Plana completed for
several mills to be erected at plant of
Shelby Tube Co, Additions and other im-
provements, it is reported, will cost about
$1,000,000.

Milton, Pa.—Local plant of American
Car & Fdry Co. to be improved at a cost
of $50,000. B. Budd Cannon, Resident
Mgr.

Pittsburgh, Pa,—Reported Aetna Chem-
ical Co. will erect 3 chemical plants here.
United State Steel Corporation, accord-

ing to press reports. Intends erecting a
plant near Pittsburgh for manufacture of
zinc and by-products to cost $2,500,000.

Wilmington, Del.—Surveys belng^ made
for Plant No. 3 to be erected by Du Pont
Powder Co.

Blakely, Ga.—Citizens voted in toVor of
municipal ice plant in connectlmi with
water and light plant.

.,P0"9laS, Ga.^Cotton compress costing
$40,000 to be erected here. Mr. Bruce of
Brunswick, Interested.

Marlanna, Fla.—City consideringTerect-
ing municipal ice plant.

Andalusia, Ala.—Farmers of South Ala-
bama, especially Covington and ueneva
Counties, contemplate erecting packing
plant at Andalusia; cost Including eauip-
ment $125,000. T. E. Henderson, Cashier
First Natl. Bank, may be able to give
further information.

Birmingham, Ala.—i^lans being preparedby W. T. Warren, Birmingham, for
2-8tory brick manufacturing plant, 100 x
. . }i; 'c?.''

'-'"se-Crawford Co., Ave. B

Phoenix city, Ala.—Alabama GeorgiaPacking Co., reported formed to erectpacking plant and abattoir including 60
ton refrigerating plant; capacity, 25 000beeves and 50,000 hogs annually.

Knoxvllle, Tenn—Permit issued to Ful-
ton Mfg. Co. for plant; cost $50,000.

.i5I*u*'f ""' 0-—I1ans prepared by Chris-
tian, .Schwarzenberg & fiaede. 1900 EuclidAve^, for 4-8tory manufacturing buildingo be erected for Ulchman Bros. Co., atL. a5th and Luther Sts.; cost $250,000.

ln°"^*°r' O'TC. C. Wilson intends.erect-ing a plant for maiiufaeture of agricul-
tural implements on S. Summit St

«.«»VV.„'-'»*'^''°°'' 0-—Columbia Sheet

here
'" '"'""""''''I' "''" erect plant

Hamilton, O. — Herring - Hall - Marvin
Safe Co. will erect $40,000 addition to
plant. Elmer E. Watson, Gen. Superv.
Local Plant.

Indianapolis, Ind.—E. C. Atkins & Co.
filed plans for 2 story brick and reinforced
concrete factory 100x140 ft.; cost,
$130,000.

Detroit, Mich.—Ford Motor Car Co.
contemplates erecting a blast furnace and
factories near village of Oakwood for
manufacture of tractor engines; also
homes for employees.

Tacoma, Wash.—Sperry Flour Co. hav-
ing plans prepared by Bullard & Hill,

Provident Bldg., for $65,000 addition to
plant in this city.

Salt Lake City, Utah.—Plans com-
pleted by Ware & Traganza, Utah Sav-
ings and Trust Bldg., for 6-story fireproof
factory to be erected at 4 W. and 5 S. Sts,
for Purity Biscuit Co.; cost, with ma-
chinery, about $100,000. V. A. Tracy,
Mgr.
Price Mining Co. of the Big Cottonwood

Dist. wil instal electrically driven com-
pressor and power drills.

Plummer, Idaho.—Reported Perth Am-
boy Terra Cotta Co., Perth Amboy, N. J.,

plans to erect 10 kiln brick plant here,
costing $50,000.

Fernle, B. C.—Reported Crow's Nest
Pass Coal Co. will erect plant for manu-
facture of by-products such as sulphate
of ammonia, ammoniacal liquor, benzol
and tar, etc. Cost, $500,000.

BIDS DESIRED.

Marcus Hook, Pa.—Reported desired
until June 29 by Viscose Co. for erecting
one-story brick 153x423 ft. and 2-story
brick and concrete 44x73 ft. factory build-
ings. Ballinger & Perret, .\rchts., Phila-
delphia.

Philadelphia, Pa.—By Peuckert & Wun-
der, Archts. and Engrs., 310 Chestnut St.,

for erecting 4-story reinforced concrete,
mill building, at Kensington Ave. and
Frankford Creek, Frankford, Philadel-
phia, for Julius A. Gebauer. Steel sash
and modern equipment to be installed;
also large power plant.

PRICES AND LETTINGS,
•^Indicates award of contract.

-A^Woonsocket, R. I.—Contract to erect
5-story, 50 x 120 ft., reinforced concrete
manufacturing building for Taft Peirce
Mfg. Co. awarded Turner Constr. Co., 11
Bway., New York. Timms & Chapman,
Archts. and Engrs., 315 5th Ave., New
York.

•ArNew Britain, Conn.—Contract award-
ed to B. H. Hibbard Co. for erecting 5-
story brick fireproof building on Church
St. for Union Wks.

-A^Brockton, N. Y.—Contract for erecting
grape juice factory for Peerless Food
Products Co. awarded to E. J. Bailey at
about $60,000.

*New Castle, Pa.—Contract awarded
McClintic & Marshall Co., Pittsburgh, for
erecting new buildings at plant of Stand-
ard Steel Co.; also for additions to present
buildings.

A-Wausau, Wis.—Contract for erecting
packing plant for Farmers' Co-operative
Packing Co. awarded to F. W. Krause,
Wausau.

-AColusa, Cal.—Contract awarded D. J.

Hayes Co.. San Francisco, for erecting a
4-story mil and 2-story warehouse for
Colusa Rice Milling Co.

MISCELLANEOUS

PROPOSED WORK.
Beach Bathhouse, etc.—Boston, Mass.

—City Council considering, issue of $85,000
bonds to purchase and improve Tenean
Beach, including erection of a $30,000
concrete bath house.

Lumber, Etc.—Panama.—Until July 9

by MaJ. F. C. Boggs, Corps Engrs., U. S.

A., General Purchasing Office, the Panama
Canal, Washington, D. C, for white maple
and mahogany lumber, pig iron, fiush
pipe, valves, cocks, etc., according to
Circular 941.

BIDS DESIRED.
Sprinkler System In Bldg. 24, Boston,

Mass.—Until .luly 10 by H. R. Stanford,
Ch. Bureau Yards & Docks. Navy Dept.,
Washington, D. C. for an automatic
.sprinkler system in building No. 24,

Navy Yard. Specification No. 2170.

Cement—Massachusetts.—Until June 29
Hy Massachusetts Highway Comn. (Wm.
D. Sohler, Chmn.), Boston, for furnish-
ing about 7500 bbls. Portland cement.

Stalls and Fixtures In Market—New
York, N. Y.—Time for receiving bids lor
stall structures .and fixtures in Washing-
ton Market has been extended to June 28.
Chas. Houchin Higgins, Consulting Engr.,
• Church St.
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Elevators—Baltimore, Md.—^Until July
14 by Jas. A. Wetmore, Acting Superv.
Archt., Washington, D. C. for installing

an electric freight elevator, hoistway,
etc. in U. S. Post Office, Court House,
etc.

Lift—Washington, D. C—Until July 15

by Jas. A. Wetmore, Acting Superv.
Archt., Washington. D. C. for a hydraulic
lift In U. S .Treasury Building.

Lumber—New Orleans, La.—Until July
2 by Lighthouse Inspector, furnishing
cypress lumber delivered at New Orleans
or at Pointe aux Herbes Light Station,
La.

Fllllna—Bay St. Louis, Miss.—Until
July 2 by Jos. Cazeneud, for filling in by
suction dredge behind sea wall about 66,-
000 cu. yds.

Timber—Detroit, Mich.—Until July 31
by U. S. Engineer Office. 337 Federal
Bldg., for furnishing and delivering 236 M
ft. fir timber, advertised In Engineering
Record.

Elevator — Beaumont, Tex. — Reported
desired until June 28 by J. F. Jefterdon,
Co. Clk., for installing passenger elevator
in court house.

Elevator—Port Townsend, Wash.—Until
July 21 by Jas. A. Wetmore, Acting Su-
perv. Archt., Washington, D. C, for in-
stalling an electric passenger elevator in
U. S. Marine Hospital.

Lumber—Towing Machines, etc.—Pana-
ma.—By Maj. F. C. Boggs, Corps. Engrs.
U. S. A., General Purchasing OfBcer,
Panama Canal, Washington, D. C, for
following materials;
Until June 29—Circular 940—Green-

heart lumber.
Until Aug. 16—Circular 938—12 electric

towing locomotives for canal locks.

PRICES AND LETTINGS.
vindicates award of contract.

Plaza Improvement—Albany, N. Y.

—

Contract awarded to Wm. F. Campion for
Improving the Plaza, at $142,244. Work
includes raising grade of Bway., Beaver
St., Hudson Ave., Division and Hamilton
Sts., improvement of Steamboat Sq. and
new Quay St.

'A^Cranes—New Orleans. La.—Contract
awarded by Comrs. Port of New Orleans,
for erecting 15 or more electric traveling
cranes to Pawling & Harnischfeger (bids
operted June 9).

Sprinkler System for Warehouse—Se-
attle, Wash.—Lowest bid opened June 16
by Port Seattle Comn.. for installation of
sprinkler system and other fire apparatus
for fruit storage building, Eastways ter-
minals, submitted by Fire Protection &
Equipment Co., Seattle, at $12,180.

Oil Reservoir— Los Angeles, Cat.

—

Contract reported awarded to Leonardt
& Peck, H. W. Hellman Bldg., Los An-
geles, to construct concrete oil reservoir
at Point Firmin for General Petroleum
Co., to cost $60,000.

Proposals
For Proposals Advertised, see Pages

45, 46 and 47.

WATERWORKS.
Bids. See Eng.
Close. Record.

Jun. 28. Water Works Improv.,
Media. Pa Jun. IS
Adv. Jun. 19.

Jun. 29. Water Works, Rlttman,
O Jun. 12

(2 Prop.) Adv. Jun. 12 to 26.

Jun. 30. Reservoir, Etc., St.
Mary's, W. Va Jun. 19

Jun. 30. Pump, Machinery, Chi-
cago, 111 Jun. 19

Jun. 30. Pump, Baltimore, Md. . . Jun. 19
Adv. Jun. 19.

Jun. 30. Waterworks Improve-
ments, Pratt, Kan Jun. 26

Jun. 30. Steel Pipe, etc., for Tun-
nel Work, Cleveland, O. Tun. 26

Jun. 30. System. Kohler, Wis Jun. 26
JoL 1. Dam, Columbus, O Jun. 5

Adv. Jun. S.

July 1. Nonconductor covering at
Pumping Station, Chi-
cago, 111 Jun. 26

July 6. Waterworks. Thief River
Falls. Minn Jun. 26

July 6. Water Works, Powell,
Wyo Jun. 26

July 7. Rack, shutters, etc.. Con-
tract 149, New York,
N. Y Jun. 19
Adv. Jun. 19, 26.

July 7. Contract 140, New York,
N. Y Jun. 26

July 7. Reservoir and Filtration
Plant. Port Henry, N. Y. Jun. 26
Adv. Jun. 26.

July 7. System. Canova, S. D .lun. 26
July 8. Pipe, Covington, Ky Jun. 19
July 8. Generator Equipment,

Chicago, III Tun. 26
July 9. Standplpe, San Juan,

P R Jun 19

Bids See Eng.
Close Record.

July 12. Improvements, Coving-
ton, Va Jun- 19

Adv. Jun. 19, 26.

July 12. Turbines, Ryde, New
South Wales Jun. 19

July 12. Pump, Saltsburg, Pa. ... Jun. 26

July 14. Improvement, Beaumont,
Tex Jun. 26

SEWERAGE AND SEWAGE
DISPOSAL.

Jun. 29. Newton, la Jun. 19

Adv. Jun. 19. , ,„
Jun. 29. Columbus, O Jun. 19

Adv. Jun. 19.

Jun. 29. Columbus, O Jun. 19

Adv. Jun. 19, 26.

Jun. 29. Glencoe, Minn Jun. 19

Jun. 29. Port Angeles, Wash Jun. 19

Jun. 29. Columbus. O Jun. 26

Jun. 29. Boston. Mass Jun. 26

Jun. 30. Winston-Salem, N. C Jun. 19

Jun. 30. Kohler, Wis Jun. 26

July 1. Madlsonville, Ky Jun. 26
July 1. Gibson City, 111 Jun. 26

July 2. Brewster, O Jun. 19

July 2. Sheboygan, Wis Jun. 26
Adv. Jun. 26.

July 2. Chicago, 111 Jun. 26

July 6. Elroy, Wis Jun. 26

July 6. Portland, Me Jun. 26

July 7. East St. Louis, 111 Jun. 26
July 7. Cleveland. O Jun. 26

Adv. Jun. 26.

July 12. Avalon, N. J Jun. 26
Adv. Jun. 26.

July 12. Peoria. Ill Jun. 26
Adv. Jun. 26.

July 12. Syracuse, N. Y Jun. 26

Jun. 28,

BRIDGES.

Rockford, 111 Jun. 19
Adv. Jun. 19.

Scarsdale, N. Y Jun. 12
Adv. June 12.

St. Louis, Mo Jun. 12

Clinton, 111 Jun. 26
Illinois Jun. 26
Brantford, Ont Jun. 26
Lake Charles, La Jun. 26
Cincinnati, O Jun. 26
Painting bridges, Spring-
field, Mass Jun. 26

Cincinnati, O Jun. 19

Canon Falls, Minn Jun. 26
Highland Park, 111 Jun. 2B
Adv. Jun. 26.

Colfax, Wash Jun. 19

Columbus, Miss Jun. 19
Guitport, Miss Jun. 26

Orange, Cal Jun, 19
Hankinson, N. D Jun. 19
Colfax, Wash. .

.' Jun. 19

San Jos«, Cal Jun, 26
Lewisburg, W. Va Jun. 26
Milton, Va Jun, 26
Lajunta. Colo Jun. 26
Frankfort, Ky Jun. 26
Norwaik, O Jun. 26
Indiana Jun. 26
Washington , . . . Jun. 19
Canton, O Jun. 19
Canton, O Jun. 26
Bismarck, N. D Jun. 26
Jamestown, N. D Jun. 26
Springfield, Mass Jun. 26
Adv. Jun. 26.

Philadelphia, Pa Jun. 26
Adw Jun. 26.

Cincinnati O Jun. 19
Lansing, Mich Jun. 26
Lebanon, O Jun. 19
Adv. Jun. 26.

Hartland, Minn Jun. 26
Seattle, Wash Jun. 26
North Timiskaming, Que. Jun. 26
Williston, N. D Jun. 26
Seattle, Wash Jun. 19
Adv. Jun. 19, 26.

PAVING AND ROADS.

Jun. 29. Grand View Heights. O... Jun. 5
Jun. 29. Toledo, O Jun. 5
Jun. 29. Merrill, Wis Jun. 12
Jun. 29. Scarsdale, N. Y Jun. 12

Adv. June 12.

Jun. 29. Malvern, O Jun. 19
Jun. 29. Seattle, Wash Jun. 19
Jun. 29. Fairmont, Minn Jun. 19
Jun. 29. Meriden, Conn Jun. 19

Adv. Jun. 19.

Jun, 29. Carlisle, Ky Jun. 19
Jun. 29. Massachusetts Jun. 26
Jun. 29. Madison, Wis Jun. 26
Jun. 29. Buffalo. N. Y Jun. 26
Jun. 29. Upper Sandusky, O Jun. 29
Jun. 29. Glasco, Kan Jun. 26
Jun. 29. Ohio Jun. 26
Jun. 29. Alden. N. Y Jun. 26
Jun. 29. Kansas City, Mo Jun. 26
Jun. 30. De Land, Fla Jun. 5

(Two prop.) Adv. June
5, 12.

Jun. 30. Trenton, N. J Jun. 19
Jun. 30. Mays Station, 111 Jun. 19

Jun. 30. Stamford, Conn Jun. 19

Adv. Jun. 19.

Jun. 30. Brooklyn, N. Y Jun. 26
July 1. Lebanon, Pa Jun. 19

Adv. Jun. 19, 26.

July 1. Newark N. J Jun. 26
July 1. Salt Lake City, Utah Jun. 26
July 1. Covington, Ky Jun. 26

July 1. Indiana Jun. 26
July 2. Philadelphia, Pa Jun. 19

Adv. Jun. 19, 26.

July 2. Granite Falls, Minn Jun. 19

July 2. Kearney, Neb Jun. 26
July 2. Belvldere, N. J Jun. 26
July 2. Ashland, O. . .

.' Jun. 26
July 2. Connecticut Jun. 26
July 2. Warwick, R, 1 Jun. 26

Jun. 29.

Jun. 29.

Jun. 30.
Jun. 30.

Jun. 30.

July 1.

July 1.

July 1.

July 2.

July 2.

July 2.

July 5.

July b.

July b.

July 6.

July 6.

July 6.

July 6.

July 6.

July 6.

July 6.

July 6.

July 6.

July 6.

July V.

July 7.

July 7.

July 8.

July 8.

July 8.

Ju.y 8.

July 9.

July !*.

July 12.

July 12.
July 12.
July 12.
July lb.

July 23.

Bids
Close

July 2
July 2
July 2

July 2

July
July
July
July
July
July

July 6,

July 6,

July 6
July 6,

July 6
.luly 6.

July 6
July 6
July 6,

July 6.

July 7

July 7.

July 8.

July 8.

July 8.

July 9.

July 9.

July 12.

July 12.

July 12.

July 12.

July 13.

July 13.

July 13.

July 14.

July 15.

July 20.
July 24.

July 25.

. See Eng.
Record.

Buffalo, N. Y Jun, 26
Rutherford, N. J Jun. 26
Chicago, 111 Jun. 26
Highland Park, 111 Jun. 26
Adv. Jun. 26.
Tiverton, R. I Jun. 19
Frederick, Md Jun. 19
Cleveland, O Jun. 19
Indiana Jun. 26
Bloomfleld, N. J Jun. 26
Mansfield, La Jun. 12
Adv. June 12.
Hopkins, Minn Jun. 19
Lockland, O Jun. 19
Trenton, Ga Jun. 19
Corsicanna, Tex Jun. 26
Cathlamet, Wash Jun. 26
Seattle, Wash Jun. 26
Kearney. Neb Jun. 26
Niagara Falls, N. Y Jun. 26
Wenatchee, Wash Jun. 26
Indiana Jun. 26
Albany. N. Y Jun. 19
Adv. Jun. 19, 26.

Mt. Vernon, Wash Jun. 26
Pittsburgh, Pa Jun. 26
Indiana Jun. 26
Clearwater, Fla Jun. 26
Cincinnati, O Jun. 19
Chattanooga, Tenn Jun. 26
Adv. Jun. 26.

Washington Jun. 19
Repair wharves, Portland,
Ore Jun. 19
Adv. Jun. 19. 26.
Moscow, Idaho Jun. 26
Seattle. Wash Jun. 26
.Alabama Jun. 19
Chestertown. Md Jun. 26
Albany, N. Y Jun. 26
Adv. Jun. 26.
Youngstown, O Jun. 26
Albany. N. Y Jun. 26
Adv. Jun. 26.
Oelwein, la Jun. 19
Spencer. la Jun. 26
Tiffin, O Jun. 26

HYDRAULIC CONSTRUCTION
AND RIVER IMPROVEMENTS.

Jun. 28. Dredging, New York,
N. Y Jun- f
Adv. Jun. 5 to 26.

Jun 28. Jetty Repair, Wilming-
ton, Del Jun. 12
Adv. Jun. 12 to 26.

Jun. 29. Repairing Wall and
Breakwater, Block
Island, R. 1 Jun. 6
Adv. Jun. 5 to 26.

Jun. 29. Ditch, Morris, Minn Jun. 19
Jun. 29. Ditches, Rosseau, Minn. . Jun. 26
Jun. 29. Dam, etc., Sylacauga,

Ala Jun. 26
Jun. 30. Steel for Lock Construc-

tion, Sault Ste. Marie,
Mich May 2*
Adv. May 29 to June 19.

Jun. 30. Air Compressor Plant,
Pittsburgh, Pa Jun. 19
Adv. Jun. 19, 26.

Jun. 30. Perry and Dock improve-
ment, West Point, N. Y. Jun. b

Adv. Jun. 5 to 26.

Jun. 30. Gates tor Irrigation Dam,
El Paso, Tex Jun. 12
Adv. June 12.

Jul. 1. Irrigation, Great Falls,
Mont Jun. 5

July 1. Ditches, Bartow, Fla Jun. 12
July 2. Spillway, Etc., at Dam,

Middletown, O Jun. 19
July 2. Retaining Wall, Cincin-

nati, O Jun. 19

July 7. Drainage Work, West
Lake, La Jun. 26

July 8. Riprap, Philadelphia, Pa. Jun. 19
Adv. Jun. 19, 26.

July 9. Drainage Work, Selmer,
Tenn Jun. 26

July 12. Repairs to wharves, Port-
land, Ore Jun. 19
Adv. Jun. 19, 26.

July 12. Dredging, Philadelphia,
Pa Jun. 19

July 12. Irrigation Work, Grand
Junction, Colo Jun. 19
Adv. Jun. 19.

July 12. Shed, Panama Jun. 19

July 13. Steel Doors on Pier,
Panama Jun. 26
Adv. Jun. 26.

July 15. Timber Wharf, Charles-
ton, S. C Jun. 19

July 15. Irrigation Work, Goshen,
Utah Jun. 19

July 15. Dredging, New York,
N. Y Jun. 19

Adv. Jun. 19. 26.

July. 19. Steel Gates, Wilmington,
N. C Jun. 19
Adv. Jun. 19, 26.

July 31. Dredging, Pearl Harbor,
Hawaii Jun. 19

Aug. 24. Dredger, Adelaide, Aus-
tralia Jun. 19

July 24. Dredging, Jacksonville,
Fla Jun. 26
Adv. Jun. 26.

Aug. 15. Dredge Work, Rosseau,
Minn Jun. 26

State Canal Work. Me-
chanicsville, N. Y Jun. 19
Adv. Jun. 19, 26.

PUBLIC BUILDINGS AND
SCHOOLS.

Jun. 29. Charleston, W. Va. Jun. S

Jun. 29. Fedora, S. O Jun. 12

Jun. 29. Ft. Myer, Va Jun. 19
Adv. Jun. 19, 26.

Jun. 29. Middletown. N. Y Jun. 19
Adv. Jun. 19, 26.

Bids
Close.

Jun. 29.

Jun. 29.

Jun. 29.

Jun. 29.

Jun. 29.

Jun. 29.
Jun. 29.

Jun. 29.

Jun. 29.

Jun. 30.
Jun. 30.
Jun. 30.
Jun. 30.

Jun. 30.

Jun. 30.

Jun. 30.
Jun. 30.
Jun. 30.

Jun. 30.

Jun. 30.

Jun. 30.
Jun. 30.

Jun. 30.
July 1.

July 1.

July
July
July
July
July
July
July
July
July
July
July
July
July
July 5

July 5

July
July
July
.Tuly
Julv
July
July
July
July
July
July
July
July
July
July
.July
July 8.

July 8.

Julv 8.

.Tuly 9.

July 9.

July 9.

Julv 9.

July 9.

July 10.

July 12.
.TulT 13.

July 14.

July 15.

July 17.

July 20.

July 21.

July 24.

July 26.
July 29.

July 30.

Au(r. 1.

Aug. 16.

See Ens-
Record.

Maine J""- }»
Wolf Point, Mont Jun. 19

Hosmer, S. D Jun-
J9

Indianapolis, Ind Jun. 19

Marlin, Tex J""- ?S
Ft, Myer, Va J""- Sf
Brooklyn, N. Y Jun. 26

Owatonna, Minn Jun. 26

Kansas City, Mo J"n. 2«

Chapel HIU. N. C Jun. 12

Muncy, Pa Jun. 12

Winchester. Ind Jun. 19

Sault Ste. Marie, Mich... Jun. 19

Crow Agency, Mont Jun. 19

Marion, O Jun. 19

Syracuse, N. Y Jun. .19

Washington, D. C Jun. 19

Syracuse, N. Y Jun. 26
King City., Neb J"n. 26
Portland, Ore ^. Jun. 26
Chicago, III Jun. 26
Marlon, O Jun. 26
Winchester. Ind Jun. 26
Boston. Mass May 22
Renova, Pa Jun. 12
Adv. June 12.

Plans, Springfield, Mass.. Jun. 12
C^dartown, Ga Jun. 19
Leonia, Kan Jun. 26
Warren, R. I Jun. 26
Bradley, Ark Jun. 28
Charlotte, N. C May 29
Ireton, la Jun. 19
Brookville, O Jun. 19
Milbank, S. D Jun. 19
Lansing, Mich. Jun. 26
Hanover, O Jun. 19
Alleene, Ark Jun. 26
Davenport, Wash Jun. 26
Anniston, N, D Jun. 19
Mountain Home, Idaho. Jun. 26
Adv. Jun. 26.

Des Moines. la Jun. 26
Savannah, Ga. Jun. 12
Douglas, Wyo Jun. U
Cherokee, la Jun. 19
Hamden. O Jun. 26
Bloomfleld, Neb Jun. 28
Hardin. Mont Jun. 26
San Francisco. Cal Jun. 5
Brandywine, Md Jun. 19
Indianapolis, Ind Jun. 19
Kellerton. la Jun. 19
Chlco, Cal Jun. 19
.Tackson, Miss Jun, 26
Woodward. la Jun. 26
Allentown, Pa Jun. 26
Delhi. N. Y Jun. 26
Des Moines, la Jun. S
Fultonham, O .Tun. 19
Canton. O Jun. 26
Cleveland, O Jun. 19
Beard stown. 111 Jun. 5
Torrington, Wyo Jun. 19
Tompkinsville, N. Y Jun. 26
Ottawa, Ont Jun. 28
Swanton, O Jun. 19
Wanamie, Pa Jun. 26
Washington. D. C May 2?
Galveston, Tex Jun. 19
Minneapolis. Minn Jun. 26
Washington. D. C Jun. 26
Indianapolis, Ind Jun. 12
New Orleans. La Jun. 19
Adv. Jun. 19, 26.

San Diego, Cal Jun. 28
Webb City, Mo Jun. 19
Quitman, Ga. Jun. 26
Albion, Mich Jun. 28
Seattle. Wash Jun. B
Baltimore, Md Jun. 26
Adv. Jun. 26.

PRIVATE BUILDINQ8.

Jun. 29. Manning, N, D Jun. 19
Jun. 29. Frostsburg, Md Jun. 26
Jun, 29, Savannah. Ga Jun. 26
July 1. Marlon, O Jun. 19
July 1. Dayton, O Jun. 26
July 1. Memphis, Tenn Jun. 26
July 5. Galveston, Tex Jun. 26
July 10. Minot, N. D Jun. 19
July 12. Emporia, Kan Jun. 26
July 12. Marceline, Mo Jun. 26
July 16. Vancouver, B. C Jun. 12

MISCELLANEOUS.
Jun. 29. Stone, Memphis, Tenn... Jun. 12
Jun. 29. Elevator Enclosure In

Hospital, Springfield, O. Jun. 19

Jun. 29. Street Cleaning, Roanoke,
Va, Jun. 19

Jun. 29. Lumber, Panama. Jun. 26
Jun. 29. Cement. Massachusetts .. Jun. 2S
Jun. 29. Tracks on Bridge, Cincin-

nati, £ Jun. 26
Jun. 30. Rip R|p Stone, Memphis,

Tenn Jun. II
Jun. 30. Traction engine for roads,

Atlanta, Ga. Jun. 19
Adv. Jun. 19.

July 1. Crane, Halifax, N. S May 22
July 1. Corrugated roofing, soil

pipe, etc., Panama Jun. 19
July 2. Lumber. New Orleans, La. Jun. 28
July 2. Filling in Bay, St. Louis,

Miss Jun. 26
July 7. Laundry equipment. Son-

yea, N. Y Jun. 19
Adv. Jun. 19, 26.

July 9. El. Rys., Brooklyn, N. Y. Jun. 26
Adv. Jun. 26.

.Tuly 9. Lumber, Etc., Panama. . Jun. 26
July 10. Sprinkling System, Bos-

ton, Mass Jun. 28
July 12. Tunnel. Pittsburgh. Pa. . . Jun. 6

Adv. Jun. 5 to 26.

July 14. Elevators. Baltimore, Md. Jun. 26
July 15. Lift, Washington, D. C... Jun. 26
July 21. Elevator, Port Townsend,

Wash Jun. 26
July 31. Timber. Detroit, Mich... Jun. 26

Adv. Jun. 26.

Aug. 16. Towing Locomotives, etc.,
Panama Jun. 26
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Wood Bl

Pleasing the property owners

WHERE new pavements are to be

built by assessment on the abut-

ting property the attitude of the prop-

erty owners has an important bearing on

the selection of the type of pavement to

be used.

Although Wood Block pavement is by
no means the cheapest in its initial cost,

it has proved many times to be the pave-

ment on which the property owners
most readily agree.

Property owners value its quietness

under traffic, which improves the value

of their land. This is true both of office

building districts, such as lower New
York, and in residential streets.

They like Wood Block pavement also

becausfe they know that it will last longer

than any other pavement—even granite.

Mr. J. H. Weinburger, the engineer in

charge of the pavements of Queens

Borough, New York City, says that the

Wood Block pavements in his borough
"have been so uniformly satisfactory

that in many instances property owners
are petitioning that Creosoted Wood
Block be used for streets of both heavy
and light traffic."

Ever since the first Wood Block pave-

ment was laid in New York, in 1903,

there has been a steadily increasing de-

mand for it all over the city. The first

strip of Wood Block pavement on War-
ren Street brought in a stream of peti-

tions from nearby property owners for

the extension of "the silent pavement."
It is easy to believe that such pressure,

coming from the people who bear the

cost, will eventually bring New York to

a parity with London, which has 300
miles of wood pavement, and Paris,

which has 400 miles.

Booklet free on request.

U. S. WOOD PRESERVING COMPANY
165 BroadwayT New York City -^ —
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